
6,67(0�3$5/(0(1�%(5'$6$5.$1�.2167,786,�,1'21(6,$

:LGD\DWL
)DNXOWDV�+XNXP�8QLYHUVLWDV�,VODP�6XOWDQ�$JXQJ��81,668/$�

-O��5D\D�.DOLJDZH�.P����6HPDUDQJ
HPDLO��ZLGD\DQWL�ZLQDQWR#JPDLO�FRP�

$EVWUDFW

7KLV�VWXG\�DLPV�WR�DVVHVV�DQG�DQDO\]H�WKH�SDUOLDPHQWDU\�V\VWHP�EDVHG�RQ�WKH�&RQVWLWXWLRQ�HYHU�
SUHYDLO�LQ�,QGRQHVLD��7KH�PHWKRG�XVHG�LQ�WKLV�UHVHDUFK�LV�QRUPDWLYH�MXULGLFDO�ZLWK�VHFRQGDU\�GDWD��
ZKLFK�ZDV�DQDO\]HG�E\�WKH�PHWKRG�RI�QRUPDWLYH��WKHQ�SUHVHQWHG�GHVFULSWLYHO\��%DVHG�RQ�WKH�UHVHDUFK�
WKDW�WKH�3DUOLDPHQW�LQ�D�PRGHUQ�GHPRFUDWLF�V\VWHP�LV�UHSUHVHQWDWLYH�RI�WKH�SHRSOH�ZKR�DUH�JHQHUDOO\�
LQ�FKDUJH�RI�PDNLQJ�ODZV�DQG�RYHUVHHV�JRYHUQDQFH��DQG�RWKHU�IXQFWLRQV�WKDW�YDU\�LQ�HDFK�FRXQWU\��
3DUOLDPHQWDU\�V\VWHP�ZKLFK� LV�DSSOLHG�GLIIHUHQWO\� IURP�FRXQWU\� WR�FRXQWU\��7\SLFDOO\��D�FRXQWU\�
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SDUOLDPHQWDU\�V\VWHP�LV�ELFDPHUDO��3DUOLDPHQWDU\�V\VWHP�LPSOHPHQWHG�LQ�,QGRQHVLD�LV�FKDQJLQJ�
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.H\ZRUGV��6\VWHP�3DUOLDPHQW��&RQVWLWXWLRQDO�,QGRQHVLD

$EVWUDN

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJNDML�GDQ�PHQJDQDOLVLV�VLVWHP�SDUOHPHQ�EHUGDVDUNDQ�.RQVWLWXVL�
\DQJ�SHUQDK�EHUODNX�GL�,QGRQHVLD��0HWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�
\XULGLV� QRUPDWLI� GHQJDQ� GDWD� VHNXQGHU�� \DQJ� GLDQDOLVLV� GHQJDQ� PHWRGH� QRUPDWLI�� NHPXGLDQ�
GLVDMLNDQ�VHFDUD�GHVNULSWLI��%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�EDKZD�3DUOHPHQ�GDODP�VLVWHP�GHPRNUDVL�
PRGHUQ�PHUXSDNDQ�ZDNLO� UDN\DW� \DQJ� SDGD� XPXPQ\D� EHUWXJDV�PHPEXDW� XQGDQJ�XQGDQJ� GDQ�
PHQJDZDVL�MDODQQ\D�SHPHULQWDKDQ��GDQ�IXQJVL�IXQJVL�ODLQ�\DQJ�EHUEHGD�EHGD�SDGD�VHWLDS�QHJDUD��
6LVWHP�SDUOHPHQ� \DQJ�GLWHUDSNDQ�EHUEHGD�DQWDUD� QHJDUD� \DQJ� VDWX� GHQJDQ�QHJDUD� \DQJ� ODLQ��
%LDVDQ\D��QHJDUD�\DQJ�EHUEHQWXN�NHVDWXDQ�VLVWHP�SDUOHPHQQ\D�DGDODK�XQLNDPHUDO��GDQ�QHJDUD�
\DQJ�EHUEHQWXN�IHGHUDO�VLVWHP�SDUOHPHQQ\D�DGDODK�ELNDPHUDO��6LVWHP�SDUOHPHQ�\DQJ�GLWHUDSNDQ�GL�
,QGRQHVLD� EHUXEDK� VHLULQJ� GHQJDQ� SHUXEDKDQ� NRQVWLWXVL� GDQ� EHQWXN� QHJDUD� ,QGRQHVLD� \DQJ�
EHUXEDK�

.DWD�NXQFL��6LVWHP�3DUOHPHQ��.RQVWLWXVL�,QGRQHVLD

$�� 3HQGDKXOXDQ
��� /DWDU�%HODNDQJ

7HRUL� SHPLVDKDQ� NHNXDVDDQ� \DQJ�

GLNHPXNDNDQ� ROHK� EHEHUDSD� DKOL� VHSHUWL�

$ U L V W R W H O H V � � - R K Q � /R F N H � � PDXSXQ�

0RQWHVTXLHX� WHUGDSDW� VDWX� NHNXDVDDQ� \DQJ�

GLEHULNDQ� NHZHQDQJDQ� XQWXN� PHPEXDW�

XQGDQJ�XQGDQJ� \DQJ� GLVHEXW� GHQJDQ�

NHNXDVDDQ�OHJLVODWLI��,VWLODK�OHJLVODWLI�EHUDVDO�

GDUL� ³OHJLVODWH´� \DLWX� PHPEXDW� XQGDQJ�

XQGDQJ�� 'DODP� SHUNHPEDQJDQ� QHJDUD�

PRGHUQ� VHNDUDQJ� LQL�� NHNXDVDDQ� PHPEXDW�

XQGDQJ�XQGDQJ�DGDODK� VDODK� VDWX�GDUL� WXJDV�

OHPEDJD� SHUZDNLODQ� UDN\DW�� 'DODP� VXDWX�

QHJDUD�� OHPEDJD� SHUZDNLODQ� UDN\DW� \DQJ�

PHPSXQ\DL�NHNXDVDDQ�PHPEHQWXN�XQGDQJ�

XQGDQJ��OHJLVODWLI��MXJD�ELDVD�GLVHEXW�GHQJDQ�

SDUOHPHQ�� %HUNHPEDQJQ\D� JDJDVDQ� EDKZD�

NHGDXODWDQ� DGDODK� GL� WDQJDQ� UDN\DW�� PDND�

GHZDQ�SHUZDNLODQ�UDN\DW�PHQMDGL�EDGDQ�\DQJ�

EHUKDN�PHQ\HOHQJJDUDNDQ�NHGDXODWDQ�UDN\DW�

GHQJDQ� MDODQ� PHQHQWXNDQ� NHELMDNVDQDDQ�

XPXP� GDQ� PHQXDQJNDQQ\D� GDODP� XQGDQJ�

XQGDQJ�� VHGDQJNDQ� EDGDQ� HNVHNXWLI� KDQ\D�

PHUXSDNDQ�SHQ\HOHQJJDUD�GDUL�NHELMDNVDQDDQ�

XPXP�LWX�

3DUOHPHQ� GDODP� VLVWHP� GHPRNUDVL�

PRGHUQ�PHUXSDNDQ�ZDNLO� UDN\DW��\DQJ�SDGD�

0LULDP�%XGLDUGMR��������'DVDU�'DVDU�,OPX�3ROLWLN��&HWDNDQ�,;��-DNDUWD��*UDPHGLD��KOP�������
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XPXPQ\D�EHUWXJDV�PHPEXDW�XQGDQJ�XQGDQJ�

GDQ�PHQJDZDVL� MDODQQ\D� SHPHULQWDKDQ�� GDQ�

IXQJVL�IXQJVL� ODLQ� \DQJ� EHUEHGD�EHGD� SDGD�

VHWLDS�QHJDUD��2OHK�NDUHQD� LWX��NHWHUZDNLODQ�

SROLWLN�GDQ�WLSH�SDUOHPHQ�PHUXSDNDQ�GXD�KDO�

\DQJ�VDOLQJ�WHUNDLW��.DWD�³3DUOHPHQ´�EHUDVDO�

GDUL�EDKDVD�/DWLQ�³SDUOLDPHQWXP´�DWDX�EDKDVD�

3HUDQFLV� ³SDUOHU´�� \DQJ� GDSDW� GLDUWLNDQ�

VHEDJDL�VXDWX�WHPSDW�DWDX�EDGDQ�GLPDQD�SDUD�

ZDNLO� UDN\DW� EHUELFDUD� VDWX� VDPD� ODLQ�XQWXN�

PHPELFDUDNDQ� KDO�KDO� \DQJ� SHQWLQJ� EDJL�

UDN\DW��3DUOHPHQ�EHUNHPEDQJ�VHLULQJ�GHQJDQ�

SHUNHPEDQJDQ� QHJDUD�QHJDUD� GHPRNUDVL�

PRGHUQ� \DQJ� EHUPXQFXODQ� VHEDJDL� QHJDUD�

EDQJVD��QDWLRQ�VWDWH���WHUXWDPD�SDGD�DEDG����

VHWHODK�PDVD�NRORQLDOLVPH�

3HQJLVLDQ� NHDQJJRWDDQ� SDUOHPHQ� GL�

EHUEDJDL� QHJDUD� GLODNXNDQ� PHODOXL� VLVWHP�

SHPLOLKDQ�\DQJ�EHUEHGD��3HUWDPD��DGD�\DQJ�

PHQJJXQDNDQ� VLVWHP� GLVWULN� DWDX� GLVHEXW�

GHQJDQ� VLQJOH� PHPEHU� FRQVWLWXHQF\�� \DLWX�

VDWX� ZDNLO� XQWXN� VDWX� GDHUDK� SHPLOLKDQ��

.HGXD�� DGD� MXJD�\DQJ�PHQJJXQDNDQ� VLVWHP�

SURSRUVLRQDO� DWDX� SHUZDNLODQ� EHULPEDQJ�

\DLWX�VDWX�GDHUDK�GLZDNLOL�ROHK�OHELK�GDUL�VDWX�

ZDNLO � �PXOW L � PHPEHU� FRQVW L WXHQF\� ��

EHULPEDQJ� GHQJDQ� MXPODK� SHQGXGXN� GL�

GDHUDK�\DQJ�EHUVDQJNXWDQ��6LVWHP�SDUOHPHQ�

\DQJ� GLDQXW� GL� QHJDUD�QHJDUD� GL� GXQLD�

EHUEHGD�EHGD��WHUJDQWXQJ�SDGD�NRQGLVL�VRVLDO�

EXGD\D� VHUWD� VLVWHP� QLODL� \DQJ� GLDQXWQ\D��

6HODLQ� LWX�� NRQGLVL� PDV\DUDNDW� GDODP� VXDWX�

QHJDUD�MXJD�PHPSHQJDUXKL�VLVWHP�SDUOHPHQ�

\DQJ�GLDQXW�ROHK�QHJDUD�WHUVHEXW��

%DQJXQDQ�VLVWHP�SDUOHPHQ�VXDWX�QHJDUD�

GLDWXU� GDODP� NRQVWLWXVLQ\D�� $GD� \DQJ�

PHQHUDSNDQ� VLVWHP� SDUOHPHQ� VDWX� NDPDU�

�XQLNDPHUDO��� DGD� \DQJ� PHQHUDSNDQ� VLVWHP�

SDUOHPHQ� GXD� NDPDU� �ELNDPHUDO��� 6LVWHP�

SDUOHPHQ� VDWX� NDPDU� ELDVDQ\D� GLDQXW� ROHK�

QHJDUD�\DQJ�EHUEHQWXN�NHVDWXDQ��VHGDQJNDQ�

VLVWHP� SDUOHPHQ� GXD� NDPDU� GLDQXW� ROHK�

QHJDUD� \DQJ� EHUEHQWXN� IHGHUDO�� 1DPXQ�

GHPLNLDQ�� WLGDN� VHODPDQ\D� QHJDUD� \DQJ�

EHUEHQWXN� NHVDWXDQ� VLVWHP� SDUOHPHQQ\D�

XQLNDPHUDO�� GDQ� QHJDUD� \DQJ� EHUEHQWXN�

IHGHUDO� VLVWHP� SDUOHPHQQ\D� ELNDPHUDO��

NDUHQD� PDVLQJ�PDVLQJ� QHJDUD� PHPSXQ\DL�

YDULDVLQ\D�VHQGLUL��%DKNDQ��VHNDUDQJ�LQL��DGD�

QHJDUD� NHVDWXDQ� \DQJ� VLVWHP� SDUOHPHQQ\D�

ELNDPHUDO�� PLVDOQ\D� ,QGRQHVLD�� EHQWXN�

QHJDUDQ\D� NHVDWXDQ�� VLVWHP� SDUOHPHQQ\D�

ELNDPHUDO�� 7LGDN� DGD� VDWX� VLVWHP�� EDLN�

XQLNDPHUDO� PDXSXQ� ELNDPHUDO�� EDKNDQ�

IHGHUDOLV��GDSDW�GLWHUDSNDQ�VHFDUD�XQLYHUVDO��

7LSH�VLVWHP�\DQJ�GLSLOLK�ROHK�VDWX�PDV\DUDNDW�

WHUXWDPD� WHUJDQWXQJ� SDGD� NHDGDDQ� SROLWLN��

VRVLDO�� HNRQRPL�� HWQLN�� VHUWD� IDNWRU�IDNWRU�

ODLQQ\D�� 2OHK� NDUHQD� LWX�� VLVWHP� SDUOHPHQ�

\DQJ� GLDQXW� VXDWX� QHJDUD� GDSDW� EHWXEDK�

NDUHQD�GLSHQJDUXKL�ROHK�IDNWRU�SROLWLN��VRVLDO��

HNRQRPL��EXGD\D��GDQ�ODLQ�ODLQ�

6LVWHP� SDUOHPHQ� \DQJ� GLWHUDSNDQ� GL�

,QGRQHVLD�EHUXEDK�VHLULQJ�GHQJDQ�SHUXEDKDQ�

EHUODNXQ\D� NRQVWLWXVL�� ,QGRQHVLD� SHUQDK�

PHQHUDSNDQ� VLVWHP� SDUOHPHQ� ELNDPHUDO�

PDXSXQ� VLVWHP� SDUOHPHQ� XQLNDPHUDO�� 3DGD�

WXOLVDQ�LQL�DNDQ�GLGHVNULSVLNDQ�GDQ�GLMHODVNDQ�

VLVWHP� SDUOHPHQ� \DQJ� EHUODNX� EHUGDVDUNDQ�

SDGD� NRQVWLWXVL� \DQJ� SHUQDK� GDQ� VHGDQJ�

EHUODNX� GL� ,QGRQHVLD��%HUGDVDUNDQ� XUDLDQ� GL�

DWDV��PDVDODK�\DQJ�GLEDKDV�GDODP�SHQHOLWLDQ�

LQL� DGDODK� EDJDLPDQDNDK� VLVWHP� SDUOHPHQ�

EHUGDVDUNDQ�.RQVWLWXVL� \DQJ�SHUQDK� EHUODNX�

GL�,QGRQHVLD�

��� 0HWRGH�3HQHOLWLDQ
3HQHOLWLDQ� KXNXP� DGDODK� VXDWX� SURVHV�

XQWXN� PHQHPXNDQ� DWXUDQ� KXNXP�� SULQVLS�
SULQVLS� KXNXP�� GDQ� GRNWULQ�GRNWULQ� KXNXP�
XQWXN�PHQMDZDE� LVX� KXNXP� \DQJ� GLKDGDSL��
3HQHOLWLDQ� LQL� DGDODK� SHQHOLWLDQ� KXNXP�
QRUPDWLI�� \DQJ� PHQHOLWL� NDLGDK� DWDX� DWXUDQ�
KXNXP�VHEDJDL� VXDWX�EDQJXQDQ�VLVWHP�\DQJ�
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WHUNDLW� GHQJDQ� VXDWX� SHULVWLZD� KXNXP��
3HQHOLWLDQ� LQL� DNDQ� PHQJKLPSXQ� GDQ�
PHPEDQGLQJNDQ�QRUPD�QRUPD�KXNXP�SRVLWLI�
\DQJ�EHUNDLWDQ�GHQJDQ�VLVWHP�SDUOHPHQ�\DQJ�
SHUQDK�EHUODNX�GL�,QGRQHVLD�XQWXN�GLDQDOLVLV��
\DQJ�NHPXGLDQ�GLVDMLNDQ�VHFDUD�GHVNULSWLI���

��� .HUDQJND�7HRUL

D�� 6LVWHP�3DUOHPHQ�8QLNDPHUDO

6LVWHP� SDUOHPHQ� XQLNDPHUDO� DGDODK�

VLVWHP�SDUOHPHQ�\DQJ�KDQ\D�WHUGLUL�GDUL�VDWX�

NDPDU� DWDX� EDGDQ�� 'DODP� VLVWHP� LQL� WLGDN�

GLNHQDO� DGDQ\D� PDMHOLV� WLQJJL� GDQ� PDMHOLV�

UHQGDK��6LVWHP�SDUOHPHQ�XQLNDPHUDO�ELDVDQ\D�

GLDQXW�ROHK�QHJDUD�\DQJ�VHGLNLW�SHQGXGXNQ\D�

GDQ� PDV\DUDNDWQ\D� KRPRJHQ� VHUWD� ZLOD\DK�

QHJDUDQ\D� WLGDN� WHUODOX� OXDV�� 'DODP� VLVWHP�

SDUOHPHQ� XQLNDPHUDO�� UHNUXLWPHQ� XQWXN�

S H Q J L V L D Q � M D E D W D Q � S D U O HPHQ � W L G D N�

PHPEHGDNDQ� UHSUHVHQWDVL� SROLWLN� GDQ�

UHSUHVHQWDVL�WHULWRULDO�VHEDJDLPDQD�XPXPQ\D�

GDODP�VLVWHP�SDUOHPHQ�GXD�NDPDU�

%HULNXW� LQL� EHEHUDSD� NHXQWXQJDQ� GDODP�

VLVWHP�SDUOHPHQ�XQLNDPHUDO�

��� .HPXQJNLQDQ� XQWXN� GHQJDQ� FHSDW�

PHORORVNDQ� 8QGDQJ�8QGDQJ� �NDUHQD�

KDQ\D�VDWX�EDGDQ�\DQJ�GLSHUOXNDQ�XQWXN�

PHQJDGRSVL� 5DQFDQJDQ� 8QGDQJ�

8QGDQJ�� VHKLQJJD� WLGDN� SHUOX� ODJL�

PHQ\HVXDLNDQ� GHQJDQ� XVXODQ� \DQJ�

EHUEHGD�EHGD��

��� 7DQJJXQJ� MDZDE� OHELK� EHVDU� �NDUHQD�

D QJJR W D � S D U O HPHQ � W L G DN � G DSD W�

PHQ\DODKNDQ� PDMHOLV� ODLQQ\D� DSDELOD�

VXDWX�8QGDQJ�8QGDQJ�WLGDN�ORORV��DWDX�

DSDELOD� NHSHQWLQJDQ� ZDUJD� QHJDUD�

WHUDEDLNDQ��

��� /HELK�VHGLNLW�DQJJRWD�WHUSLOLK�VHKLQJJD�

OHELK� PXGDK� EDJL� PDV\DUDNDW� XQWXN�

PHPDQWDX�PHUHND�

��� %LD\D� UHQGDK� EDJL� SHPHULQWDK� GDQ�

SHPED\DU�SDMDN�

E�� 6LVWHP�3DUOHPHQ�%LNDPHUDO

6LVWHP�SDUOHPHQ�ELNDPHUDO�PHUXSDNDQ�

VLVWHP�SDUOHPHQ�\DQJ�WHUGLUL�GDUL�GXD�NDPDU�

DWDX�GXD�EDGDQ��\DQJ�WHUGLUL�GDUL�PDMHOLV�WLQJJL�

�XSSHU� KRXVH�� GDQ� PDMHOLV� UHQGDK� �ORZHU�

KRXVH��� 3HQJHUWLDQ� WLQJJL� GDQ� UHQGDK� GDODP�

LGHQWL¿NDVL � NDPDU� EXNDQ� PHUXSDNDQ�

LGHQWL¿NDVL�WHUKDGDS�KXEXQJDQ�KLHUDUNLV��\DQJ�

NDPDU�VDWX�OHELK�WLQJJL�GDUL�NDPDU�\DQJ�ODLQ��

0DVLQJ�PDVLQJ� NDPDU� GDODP� SDUOHPHQ�

WHUVHEXW� PHZDNLOL� NHSHQWLQJDQ� NHORPSRN�

WHUWHQWX�� 0DMHOLV� WLQJJL� SDGD� XPXPQ\D�

PHZDNLOL� NHSHQWLQJDQ� NHORPSRN�NHORPSRN�

IXQJVLRQDO�� VHGDQJNDQ� PDMHOLV� UHQGDK�

PHZDNLOL�NHSHQWLQJDQ�UDN\DW��

$QJJRWD� PDMHOLV� WLQJJL� GLSLOLK� DWDX�

GLDQJNDW� GHQJDQ� GDVDU� SHUWLPEDQJDQ� VHODLQ�

SURSRUVL�SROLWLN�SHQGXGXN��.ULWHULD�\DQJ�ELDVD�

GLJXQDNDQ� XQWXN� PHQHQWXNDQ� NHDQJJRWDDQ�

PDMHOLV� WLQJJL� DGDODK� SHUZDNLODQ� DWDV�

NHZLOD\DKDQ� DWDX� WHULWRULDO�� NHODV� DWDX�

NHORPSRN� VRVLDO�� NHORPSRN� IXQJVLRQDO��

HQWLWDV� HWQLV�� GDQ� ODLQ�ODLQ� VHEDJDLPDQD�

GLNHKHQGDNL� ROHK� UDN\DW� \DQJ� GLWXDQJNDQ�

GDODP� NRQVWLWXVL�� $QJJRWD� PDMHOLV� UHQGDK�

GLSLOLK�GDQ�DWDX�PHZDNLOL�UDN\DW�EHUGDVDUNDQ�

MXPODK� DWDX� SURSRUVL� SROLWLN� SHQGXGXN��

%LDVDQ\D� NHWHUZDNLODQ� LQL� GLSLOLK� PHODOXL�

SDUWDL�SROLWLN�\DQJ�EHUNRPSHWLVL�GDODP�VHEXDK�

SHPLOLKDQ� XQWXN� PHQHQWXNDQ� IRUPDVL�

OHPEDJD� SDUOHPHQ�� 6LVWHP� SDUOHPHQ� GXD�

NDPDU� LQL� GLPDNVXGNDQ� XQWXN� GDSDW� VDOLQJ�

PHQJDZDVL��FKHFNV�DQG�EDODQFHV��WLGDN�KDQ\D�

DQWDU� FDEDQJ�FDEDQJ� NHNXDVDDQ� �OHJLVODWLI��

HNVHNXWLI�� GDQ� \XGLNDWLI��� WHWDSL� MXJD�FKHFNV�

DQG� EDODQFHV� LQL� MXJD� VDOLQJ� PHQJDZDVL�

GDODP�NHNXDVDDQ�OHJLVODWLI�LWX�VHQGLUL��

3HQHUDSDQ� VLVWHP� SDUOHPHQ� ELNDPHUDO�

GL�GDODP�SUDNWLNQ\D�VDQJDW�GLSHQJDUXKL�ROHK�

WUDGLVL��NHELDVDDQ��VHMDUDK�GDQ�SHUNHPEDQJDQ�

NHWDWDQHJDUDDQ� QHJDUD� \DQJ� EHUVDQJNXWDQ��

1HJDUD� IHGHUDO� GDSDW� GLNDWDNDQ� VHPXD�

PHPDNDL� VLVWHP�ELNDPHUDO� ROHK� NDUHQD� VDWX�

NDPDU� GL� DQWDUDQ\D� PHZDNLOL� NHSHQWLQJDQ�

QHJDUD�EDJLDQ��$NDQ�WHWDSL�NHPXQJNLQDQ�MXJD�

WHUMDGL� QHJDUD� \DQJ� EHUEHQWXN� NHVDWXDQ�

PHPDND L � V L V W HP � E LNDPHUD O � G HQJDQ�

SHUWLPEDQJDQ� EDKZD� VDWX� PDMHOLV� GDSDW�

PHQJLPEDQJL�GDQ�PHPEDWDVDL�NHNXDVDDQ�GDUL�
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$PDQGHPHQ�88'������6XDWX�5HNRPHQGDVL��-DNDUWD��.RPLVL�+XNXP�1DVLRQDO�5,��KOP�����
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PDMHOLV� ODLQ�� 'LNKDZDWLUNDQ� EDKZD� VLVWHP�

XQLNDPHUDO� DNDQ� PHPEHUL� SHOXDQJ� XQWXN�

PHQ\DODKJXQDNDQ� NHNXDVDDQ�� ROHK� NDUHQD�

PXGDK�GLSHQJDUXKL�ROHK�VLWXDVL�SROLWLN�

%HULNXW� LQL� EHEHUDSD� DODVDQ� VHEXDK�

QHJDUD� PHQHUDSNDQ� VLVWHP� SDUOHPHQ�

ELNDPHUDO�

��� .HJDJDODQ� SDU WD L � SRO L W LN � XQWXN�

PHQDQJNDS� GDQ� PHQJDJUHJDVLNDQ�

VHOXUXK�DVSLUDVL�GDQ�NHSHQWLQJDQ�SROLWLN�

SDGD�VXDWX�QHJDUD��5HDOLWDV�SROLWLN�\DQJ�

GLWDQGDL�GHQJDQ�EHUEDJDL�NHNXDWDQ�GDQ�

NHSHQWLQJDQ� SROLWLN�� WLGDN� PXQJNLQ�

WHUWDPSXQJ� VHPXDQ\D� GDODP� VLVWHP�

SROLWLN� KDQ\D� PHODOXL� SDUWDL� SROLWLN��

'DODP�VLVWHP�SROLWLN�DGD�NRPSRQHQ�ODLQ�

\DQJ� KDUXV� PHQGDSDWNDQ� VDOXUDQ�

SROLWLNQ\D��\DLWX�JRORQJDQ�SHQHNDQ�GDQ�

JRORQJDQ� NHSHQWLQJDQ�� 6HODLQ� LWX��

SDWULDUNLVPH�GDODP�SDUWDL� SROLWLN� WHODK�

PHQHPSDWNDQ� DQJJRWD� SDUOHPHQ� OHELK�

OR\DO� NHSDGD� SDUWDL� SROLWLN� �SHQJXUXV�

SDUWDL��GDUL�SDGD�NRQVWLWXHQ�SHPLOLKQ\D�

��� 3DGD� GDVDUQ\D� VHEXDK� OHPEDJD�

SHUZDNLODQ�KDUXV�GDSDW�PHQFHUPLQNDQ�

WLJD� NHWHUZDNLODQ�� \DLWX� NHWHUZDNLODQ�

SHQGXGXN�� NHWHUZDNLODQ� ZLOD\DK�� GDQ�

NHWHUZDNLODQ�WHUKDGDS�GHVNULSVL�SROLWLN�

WHUWHQWX��

��� 7LGDN� UHOHYDQ� ODJL� MLND� ELNDPHUDOLVPH�

KDQ\D�GLNDLWNDQ�GHQJDQ�EHQWXN�QHJDUD�

IHGHUDVL��'DODP�SHUNHPEDQJDQ�QHJDUD�

GHPRNUDVL� PRGHUQ�� ELNDPHUDOLVPH�

VHULQJ�GLNDLWNDQ�GHQJDQ�QHJDUD�QHJDUD�

\DQJ� ZLOD\DKQ\D� VDQJDW� OXDV� GHQJDQ�

MXPODK�SHQGXGXNQ\D� VDQJDW� EHVDU�GDQ�

KHWHURJHQ��:LOD\DK�QHJDUD�\DQJ�VDQJDW�

OXDV� GDQ� MXPODK� SHQGXGXN� \DQJ� EHVDU�

GHQJDQ� EHUEDJDL� PDFDP� GDQ� MHQLV�

WUDGLVL� NHEXGD\DDQ�� PHQXQWXW� NXDOLWDV�

NRRUGLQDVL� GDQ� NHVHWDUDDQ� GDODP�

SHUODNXDQ� SROL W LN � ZLOD\DK� \DQJ�

WHUNRQWURO�

6H OD LQ � D ODVDQ � WH U VHEX W � G L � D WDV ��

GLWHUDSNDQQ\D�VLVWHP�SDUOHPHQ�ELNDPHUDO�GL�

EHUEDJDL� QHJDUD� SDGD� XPXPQ\D� GLGDVDUNDQ�

DWDV�GXD�SHUWLPEDQJDQ�

��� 5HSUHVHQWDW LRQ� � \D L WX � SHU OXQ\D�

SHUZDNLODQ� \DQJ� OHELK� OXDV� GDUL� SDGD�

KDQ\D� DWDV� GDVDU� MXPODK� DWDX� SURSRUVL�

SHQGXGXN� \DQJ� GLZXMXGNDQ� PHODOXL�

SHPLOLKDQ� XPXP� \DQJ� GLLNXWL� ROHK�

SDUWDL� SROLWLN�� 'DODP� UHDOLWDV� SROLWLN��

D VS L U D V L � \DQJ � G LGDVD UNDQ � SDGD�

SHUWLPEDQJDQ� NHWHUZDNLODQ� ZLOD\DK�

DGDODK� NHQLVFD\DDQ� \DQJ� VHULQJ�

GLDEDLNDQ��GL�VDPSLQJ�NHSHQWLQJDQ�GDUL�

NDWHJRUL� SROLWLN� \DQJ� WLGDN� PXQJNLQ�

WHUDNRPRGDVL� PHODOXL� SDUWDL� SROLWLN��

$FDSNDOL� GLNDWDNDQ� EDKZD� PDMHOLV�

UHQGDK�PHQFHUPLQNDQ�GLPHQVL�SRSXODU�

�SHQGXGXN��� VHGDQJNDQ� PDMHOLV� WLQJJL�

PHQFHUPLQNDQ�GLPHQVL�WHULWRULDO�

��� 5HGXQGDQF\��SHUOX�DGDQ\D�VLVWHP�\DQJ�

GDSDW� PHQMDPLQ� EDKZD� NHSXWXVDQ�

NHSXWXVDQ� SROLWLN� \DQJ� SHQWLQJ� EDJL�

VXDWX� QHJDUD�� KDUXV� GLEDKDV� VHFDUD�

EHUODSLV� �UHGXQGDQF\�� DJDU� VHWLDS�

N H S H Q W L Q J D Q � G D Q � D V S L U D V L�

GLSHUWLPEDQJNDQ� VHFDUD� VXQJJXK�

VXQJJXK�

6LVWHP�SDUOHPHQ�ELNDPHUDO�GDSDW�GLEDJL�

PHQMDGL�GXD��\DLWX�VLVWHP�SDUOHPHQ�ELNDPHUDO�

\DQJ�NXDW��VWURQJ�ELFDPHUDOLVP��GDQ�VLVWHP�

SDUOHPHQ� ELNDPHUDO� \DQJ� OHPDK� �ZHDN�

ELFDPHUDOLVP� DWDX� VRIW� ELFDPHUDOLVP���

8NXUDQ� XWDPD� XQWXN� PHQHQWXNDQ� VLVWHP�

SDUOHPHQ� ELNDPHUDO� \DQJ� NXDW� DWDX� VLVWHP�

SDUOHPHQ� ELNDPHUDO� \DQJ� OHPDK� DGDODK�

NHNXDVDDQ� \DQJ� GLEHULNDQ� NHSDGD� PDVLQJ�

PDVLQJ�NDPDU�WHUVHEXW�ROHK�NRQVWLWXVL��3DGD�

XPXPQ\D��MLND�NHGXD�NDPDU�GDODP�SDUOHPHQ�

PHPSXQ\DL� NHNXDVDDQ� \DQJ� VDPD�� VLVWHP�

SDUOHPHQ� ELNDPHUDOQ\D� NXDW�� GDQ� MLND�

NHNXDVDDQ� \DQJ� GLEHULNDQ� NHSDGD� NHGXD�

NDPDU� GDODP� SDUOHPHQ� EHUEHGD�� VLVWHP�

SDUOHPHQ�ELNDPHUDOQ\D�OHPDK���

6 LV WHP� SDU OHPHQ� E LNDPHUD O � LQ L�

PHPSXQ\DL�NHOHELKDQ�DWDX�NHXQWXQJDQ�\DLWX�

NHPDPSXDQ�DQJJRWD�

��� 6HFDUD�UHVPL�PHZDNLOL�EHUDJDP�SHPLOLK�

�PLVDOQ\D� QHJDUD� EDJLDQ�� ZLOD\DK��

��

��

��

��

1HJDUD��NHVDWXDQ�\DQJ�VLVWHP�SDUOHPHQQ\D�ELNDPHUDO��PLVDOQ\D�%HODQGD��(HUVWH�.DPHU�GDQ�7ZHHGH�.DPHU���-HSDQJ��+RXVH�RI�
5HSUHVHQWDWLYHV�6KXQJ�LQ� GDQ� +RXVH� RI� &RXQFLORUV�6DQJL�LQ��� 3HUDQFLV� �1DWLRQDO�$VVHPEO\� GDQ� 6HQDW��� .DPERMD� �QDWLRQDO�
$VVHPEO\� GDQ� 6HQDWH��� )LOLSLQD� �6HQDWH�6HQDGR� GDQ� +RXVH� RI� 5HSUHVHQWDWLYHV�.DSXOXQJDQ� 1J� 0JD� .LQDWDZDQ��
0LULDP�%XGLDUGMR��2S�&LW��KOP�����
'MDWPLNR�$QRP�+XVRGR��2S�&LW��KOP�����
,ELG���KOP�����
'DKODQ�7KDLE��2S�&LW��KOP���

���

���
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HWQLN��DWDX�JRORQJDQ��

��� 0HPIDVLOLWDVL�SHQGHNDWDQ�\DQJ�EHUVLIDW�

PXV\DZDUDK� WHUKDGDS� SHQ\XVXQDQ�

SHUXQGDQJ�XQGDQJDQ�

��� 0HQFHJDK� GLVDKNDQQ\D� SHUXQGDQJ�

XQGDQJDQ� \DQJ� VHFDUD� FDFDW� DWDX�

FHURERK��GDQ

��� 0H O D N X N D Q � S H Q J DZ D V D Q � D W D X�

SHQJHQGDOLDQ� \DQJ� OHELK� EDLN� DWDV�

OHPEDJD�HNVHNXWLI�

6LVWHP� SDUOHPHQ� ELNDPHUDO� LQL�� VHODLQ�

PHPSXQ\DL�NHOHELKDQ�DWDX�NHXQWXQJDQ��MXJD�

WHUGDSDW� NHOHPDKDQQ\D�� \DLWX� PDVDODK�

H¿VLHQVL�GDODP�SURVHV�OHJLVODVL��.DUHQD�KDUXV�

PHODOXL�GXD�NDPDU��EDQ\DN�DQJJDSDQ�EDKZD�

VLVWHP� ELNDPHUDO� DNDQ� PHQJJDQJJX� DWDX�

PHQJKDPEDW�NHODQFDUDQ�SHPEXDWDQ�XQGDQJ�

XQGDQJ�� 8QWXN� PHQJDWDVL� NHOHPDKDQ� LQL��

PDVLQJ�PDVLQJ� QHJDUD� PHPSXQ\DL� FDUD�

XQWXN�PHQJDWDVL�PDVDODK�WHUVHEXW�DQWDUD�ODLQ�

GHQJDQ� PHPEHQWXN� FRQIHUHQFH� FRPPLWWHH�

XQWXN� PHQ\HOHVDLNDQ� SHUEHGDDQ� \DQJ� DGD�

DQWDUD� NHGXD� PDMHOLV� WHUVHEXW�� VHKLQJJD�

NHOHPDKDQ�VLVWHP�LWX�ELVD�GLDWDVL�

%�� +DVLO�GDQ�3HPEDKDVDQ

6HMDUDK� NHWDWDQHJDUDDQ� ,QGRQHVLD�

PHQFDWDW�EDKZD�VLVWHP�SDUOHPHQ�\DQJ�GLDQXW�

EHUEHGD�EHGD� VHMDN� NXUXQ� ZDNWX� VHEHOXP�

,QGRQHVLD�PHUGHND�VDPSDL�VDDW�VHNDUDQJ�LQL��

6LVWHP� SDUOHPHQ� ,QGRQHVLD� EHUJDQWL�JDQWL�

VHVXDL�GHQJDQ�NXUXQ�ZDNWX�EHUODNXQ\D�VXDWX�

.RQVWLWXVL�� 3DGD� PDVD� VHEHOXP� ,QGRQHVLD�

PHUGHND� GLNHQDO� DGDQ\D� 9RONVUDDG� \DQJ�

MXPODK�DQJJRWDQ\D�WLJD�SXOXK�GHODSDQ�RUDQJ��

GLWDPEDK� GHQJDQ� NHWXD�� VHRUDQJ� %HODQGD��

\DQJ� GLWXQMXN� ROHK� SHPHULQWDK�� 3DGD�

SHUPXODDQ� EHUGLULQ\D� 9RONVUDDG� SDUWLVLSDVL�

GDUL� RUJDQLVDVL� SROLWLN� ,QGRQHVLD� VDQJDW�

WHUEDWDV�� 'DUL� WLJD� SXOXK� GHODSDQ� RUDQJ�

DQJJRWD�� HPSDW� RUDQJ� PHZDNLOL� RUJDQLVDVL�

,QGRQHVLD��GL�DQWDUDQ\D�GDUL�%XGL�8WRPR�GDQ�

6DULNDW� ,VODP�� +DO� LQL� EHUXEDK� SDGD� WDKXQ�

������ ZDNWX� GLWHULPD� SULQVLS� ³PD\RULWDV�

SULEXPL´�� 'DUL� MXPODK� HQDP� SXOXK� RUDQJ�

DQJJRWD� DGD� WLJD� SXOXK� RUDQJ� ,QGRQHVLD�

SULEXPL�� GL� DQWDUDQ\D� GXD� SXOXK� GXD� GDUL�

SDUWDL�GDQ�RUJDQLVDVL�SROLWLN��NHWXDQ\D� WHWDS�

RUDQJ� %HODQGD�� )UDNVL� 1DVLRQDO� GL� EDZDK�

SLPSLQDQ� +XVQL� � 7KDPULQ� PHPDLQNDQ�

SHUDQDQ�SHQWLQJ�

��� 3HULRGH������������EHUODNXQ\D�88'�

�����\DQJ�SHUWDPD�

3DUD� SHQGLUL� EDQJVD� GDODP� VLGDQJ�

%383.,� NHWLND� PHPEDKDV� UDQFDQJDQ�

8QGDQJ�8QGDQJ� 'DVDU�� PDVDODK� EHQWXN�

QHJDUD�PHQMDGL�SHUGHEDWDQ�\DQJ�VHULXV��3DGD�

VDDW�VLGDQJ� WHUVHEXW��DGD�\DQJ�PHQJXVXONDQ�

EHQWXN� QHJDUD� NHVDWXDQ�� GDQ� DGD� \DQJ�

PHQJXVXONDQ� EHQWXN� QHJDUD� IHGHUDO��'DODP�

VLGDQJ� SHUWDPD� %383.,�� 0XK�� <DPLQ�

PHQ\DPSDLNDQ� EDKZD� EHQWXN� QHJDUD�

,QGRQHVLD� \DQJ�PHUGHND� EHUGDXODW� LWX� LDODK�

VXDWX�5HSXEOLN�,QGRQHVLD�\DQJ�WHUVXVXQ�DWDV�

IDKDP� XQLWDULVPH�� $NKLUQ\D�� SLOLKDQ� MDWXK�

SDGD�EHQWXN�QHJDUD�,QGRQHVLD�DGDODK�QHJDUD�

NHVDWXDQ� \DQJ� NHPXGLDQ� GLWXDQJNDQ� GDODP�

3DVDO���D\DW�����8QGDQJ�8QGDQJ�'DVDU������

\DQJ� EHUEXQ\L�� ³1HJDUD� ,QGRQHVLD� LDODK�

��

��

$�.��3ULQJJRGLJGR��������6HMDUDK�3HUJHUDNDQ�5DN\DW�,QGRQHVLD��-DNDUWD��'LDQ�5DN\DW��������KOP�����������������VHEDJDLPDQD�
GLNXWLS�ROHK�0LULDP�%XGLDUGMR��'DVDU�'DVDU�,OPX�3ROLWLN��-DNDUWD��37�*UDPHGLD��KOP�����
5LVDODK�6LGDQJ�%383.,��33.,�����0HL������±����$JXVWXV�������6HNUHWDULDW�1HJDUD�5HSXEOLN�,QGRQHVLD��-DNDUWD��������KDO������
GDODP�6LGDQJ�3HUWDPD��%DGDQ�3HQ\HOLGLN�8VDKD�3HUVLDSDQ�.HPHUGHNDDQ�,QGRQHVLD��%383.,��SDGD�WDQJJDO����0HL������\DQJ�
GLNHWXDL�ROHK�'U��.�5�7��5DGMLPDQ�:HG\RGLQLQJUDW�5�3��6RHURVR��3DGD�VLGDQJ�NHGXD�%33.,�WDQJJDO����-XOL������GHQJDQ�DFDUD�
³3HPEDKDVDQ� WHQWDQJ� EHQWXN� QHJDUD´�� SLOLKDQ� \DQJ� PXQFXO� DGDODK� EHQWXN� QHJDUD� XQLWDULVPH� GDQ� IHGHUDOLVPH�� EHQWXN�
SHPHULQWDKDQ��UHSXEOLN�DWDX�PRQDUNKL���6LGDQJ�EHOXP�PHPXWXVNDQ�EHQWXN�XQLWDULVPH�DWDX�IHGHUDOLVPH��DNDQ�WHWDSL�PHPXWXVNDQ�
WHQWDQJ�EHQWXN�UHSXEOLN��'DUL����VXDUD�\DQJ�DGD�����PHPLOLK�UHSXEOLN����PHPLOLK�NHUDMDDQ����ODLQ�ODLQ�GDQ���EHODQJNR��
'DODP�6LGDQJ�NHGXD�%383.,�WDQJJDO����-XOL�������0XKDPPDG�<DPLQ�PHQJKHQGDNL�QHJDUD�,QGRQHVLD�PHUGHND�EHUEHQWXN�
1HJDUD�.HVDWXDQ��0HQXUXW�0XKDPPDG�<DPLQ��1HJDUD�6HULNDW� WLGDNODK�NXDW�� WLGDN�EHUZDUQD�GDQ� MXJD� WLGDN�GDSDW�GLMDPLQ�
NHNXDWDQ�DWDX�NHWHJXKDQQ\D�GL�GDODP�NHJRQFDQJDQ�]DPDQ�VHNDUDQJ�GDQ�XQWXN�]DPDQ�GDPDL��3LOLKDQ�0XKDPPDG�<DPLQ�DGDODK�
EHQWXN�QHJDUD�NHVDWXDQ�GHQJDQ�GHVHQWUDOLVDVL�GDQ�GHNRQVHQWUDVL��$ODVDQ�\DQJ�GLNHPXNDNDQ�0XK��<DPLQ�DGDODK�EDKZD�SHUWDPD��
WHQDJD� WHUSHODMDU�GDQ�SHQJDQMXU�SHQJDQMXU� ,QGRQHVLD�KDPSLU� VHPXDQ\D� WHUNXPSXO�GL� -DZD�� VHKLQJJD�SXODX�SXODX� ODLQ�DNDQ�
NHNXUDQJDQ�NDXP�WHUSHODMDU��NHGXD�EHUKXEXQJDQ�GHQJDQ�NHND\DDQ�,QGRQHVLD��NDUHQD�VHJDOD�EDJLDQ�NHSXODXDQ�WLGDN�VDPD�ND\D
GDQ�WLGDN�VDPD�LVL�SHQGXGXNQ\D��.HDGDDQ�LQL�DNDQ�PHQLPEXONDQ�NHNDFDXDQ�GDODP�HNRQRPL��MLNDODX�GLSLOLK�EHQWXN�VHULNDW��2OHK
VHEDE�LWX�PDND�IHGHUDOLVPH�WLGDN�EROHK�GLMDODQNDQ��NLWD�KDQ\D�PHPEXWXKNDQ�QHJDUD�\DQJ�EHUVLIDW�XQLWDULVPH�GDQ�XMXG�QHJDUD
NLWDWLGDN�ODLQ�GDQ�WLGDN�EXNDQ�GDULSDGD�EHQWXN�VDWX�1HJDUD�.HVDWXDQ�5HSXEOLN�,QGRQHVLD���5LVDODK�6LGDQJ�%383.,��33.,�
6HNUHWDULDW�1HJDUD�5HSXEOLN�,QGRQHVLD��-DNDUWD��������KDO�����������
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1HJDUD�.HVDWXDQ�\DQJ�EHUEHQWXN�5HSXEOLN´��

6LVWHP� SDUOHPHQ� \DQJ� GLDQXW� DGDODK�

V L V W HP� XQ LNDPHUD O � � 0HQXUX W � - LPO\�

$VVKLGLTTLH�� VWUXNWXU� SDUOHPHQ� \DQJ�

GLLGHDONDQ� NHWLND� SHUWDPD� NDOL� ,QGRQHVLD�

GLEHQWXN�DGDODK�SDUOHPHQ�EHUNDPDU� WXQJJDO�

�XQLNDPHUDO�� GHQJDQ� YDULDVL� \DQJ� GLNDLWNDQ�

GHQJDQ� WHRUL� NHGDXODWDQ� UDN\DW� \DQJ�

GLRUJDQLVDVLNDQ� VHFDUD� WRWDO�NH�GDODP�RUJDQ�

\DQJ� EHUQDPD� 0DMHOLV� 3HUPXV\DZDUDWDQ�

5DN\DW��035���0DMHOLV�LQL�GLDQJJDS�VHEDJDL�

SHQMHOPDDQ� VHOXUXK� UDN\DW� GDQ� SHODNX�

VHSHQXKQ\D� NHGDXODWDQ� UDN\DW� VHKLQJJD�

NHGXGXNDQQ\D�PHUXSDNDQ�OHPEDJD�WHUWLQJJL�

GDODP� VWUXNWXU� RUJDQLVDVL� QHJDUD�� '35�

PHUXSDNDQ� SDUOHPHQ� \DQJ� DQJJRWDQ\D� MXJD�

PHUXSDNDQ� DQJJRWD�035�� VHGDQJNDQ�035�

PHUXSDNDQ� SHODNX� NHGDXODWDQ� UDN\DW��

VHKLQJJD� WLGDN� GDSDW� GLVHEXW� VHEDJDL�

S D U O H P H Q � E L N D P H U D O � � 0 D M H O L V�

3HUPXV\DZDUDWDQ�5DN\DW�GLUDQFDQJ�ROHK�WKH�

IRXQGHU�RI�FRQVWLWXWLRQ��%383.,�33.,��JXQD�

PHQJJDQWLNDQ�NHGXGXNDQ�KHW�.RQLQNULMN�GHU�

1HGHUODQGHQ� VHODNX�RSSHUJH]DJ�EDJL�QHJHUL�

MDMDKDQ�+LQGLD�%HODQGD�

.HNXDVDDQ� OHJLVODWLI� SDGD� PDVD� LQL�

GLODNXNDQ� ROHK�.RPLWH� 1DVLRQDO� ,QGRQHVLD��

VHKLQJJD�.RPLWH�1DVLRQDO�,QGRQHVLD�EHUXEDK�

PHQMDGL�%DGDQ�/HJLVODWLI��7XJDV� VHKDUL�KDUL�

.RPLWH� 1DVLRQDO� ,QGRQHVLD� GLMDODQNDQ� ROHK�

%DGDQ� 3HNHUMD� .RPLWH� 1DVLRQDO� ,QGRQHVLD�

3XVDW� �%3.1,3�� GDQ� SUDNWLV� EHUWLQGDN�

VHEDJDL� SDUOHPHQ� \DQJ� EHUWDQJJXQJ� MDZDE�

NHSDGD� .RPLWH� 1DVLRQDO� ,QGRQHVLD�� +DVLO�

NDU\D� SHUWDPD� .RPLWH� 1DVLRQDO� ,QGRQHVLD�

LDODK�XVXO�LQLVLDWLI�UDQFDQJDQ�XQGDQJ�XQGDQJ�

WHQWDQJ� %DGDQ� 3HUZDNLODQ� 'DHUDK�� \DQJ�

NHPXGLDQ� PHODKLUNDQ� 8QGDQJ�8QGDQJ�

1RPRU� �� 7DKXQ� ������ 6HMDN� SURNODPDVL�

NHPHUGHNDDQ�,QGRQHVLD�VDPSDL�NHPEDOL�ODJL�

PHQMDGL�1HJDUD�.HVDWXDQ�5HSXEOLN�,QGRQHVLD�

WDQJJDO� ��� $JXVWXV� ������ %DGDQ� 3HNHUMD�

.RPLWH�1DVLRQDO�,QGRQHVLD�WHODK�PHQ\HWXMXL�

VHUDWXV� WLJD� SXOXK� WLJD� 5DQFDQJDQ�8QGDQJ�

8QGDQJ � PHQ M D G L � 8QGDQJ �8QGDQJ ��

GLDQWDUDQ\D�\DQJ�WHUSHQWLQJ�DGDODK�8QGDQJ�

8QGDQJ� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ�

3HQJHVDKDQ� .RQVWLWXVL� 5HSXEOLN� ,QGRQHVLD�

6HULNDW�

��� 3HULRGH� ���������� �%HUODNXQ\D�

.RQVWLWXVL�5,6������

%HQWXN� QHJDUD� ,QGRQHVLD� EHUGDVDUNDQ�

.RQVWLWXVL � 5,6� ����� DGDODK� IHGHUDO��

3HUXEDKDQ� EHQWXN� QHJDUD� GDUL� NHVDWXDQ�

PHQXUXW� 88'� ����� NH� EHQWXN� IHGHUDO�

PHQXUXW� .RQVWLWXVL� 5,6� ����� PHUXSDNDQ�

KDVLO� DNKLU� GDUL� SHUXQGLQJDQ�SHUXQGLQJDQ�

DQWDUD� 3HPHULQWDK� ,QGRQHVLD� GDQ� .HUDMDDQ�

%HODQGD� \DQJ� NHWLND� LWX� LQJLQ� PHQMDMDK�

NHPEDOL� ,QGRQHVLD� GHQJDQ� DODVDQ� ,QGRQHVLD�

GXOXQ\D� DGDODK� EDJLDQ� VDK� GDUL� .HUDMDDQ�

%HODQGD�� QDPXQ� GLDPELO� DOLK� ROHK� -HSDQJ�

NDUHQD� %HODQGD� \DQJ� EHUJDEXQJ� GHQJDQ�

VHNXWX�VHNXWXQ\D� NDODK� SHUDQJ� WHUKDGDS�

-HSDQJ� SDGD� WDKXQ� ������ 'HQJDQ� NDODKQ\D�

-HSDQJ� GDODP� 3HUDQJ� 3DVL¿N� WDKXQ� ������

%HODQGD�PHQJNODLP�EDKZD�,QGRQHVLD�VHFDUD�

KXNXP�LQWHUQDVLRQDO�NHPEDOL�PHQMDGL�EDJLDQ�

GDUL�.HUDMDDQ�%HODQGD�

7DQJJDO� ���$JXVWXV� VDPSDL� GHQJDQ� ��

1RSHPEHU������GLVHOHQJJDUDNDQ�.RQIHUHQVL�

0HMD� %XQGDU� GL� 'HQ� +DDJ� � \DQJ� EHUKDVLO�

PHPDNVD � %H O DQGD � XQ WXN � PHQJDNX L�

NHPHUGHNDDQ�,QGRQHVLD��3HQJDNXDQ�%HODQGD�

WHUKDGDS� NHPHUGHNDDQ� ,QGRQHVLD� WHUVHEXW�

PHQV\DUDWNDQ�EDKZD�EHQWXN�1HJDUD�.HVDWXDQ�

5HSXEOLN� ,QGRQHVLD� GLXEDK� PHQMDGL� EHQWXN�

QHJDUD�IHGHUDO�GHQJDQ�QDPD�1HJDUD�5HSXEOLN�

,QGRQHVLD� 6HULNDW � � VHNDOLJXV� GHQJDQ�

��

��

��

��

��

-LPO\�$VVKLGGLTTLH��0HQXMX�3DUOHPHQ�'XD�.DPDU��VHEDJDLPDQD�GLNXWLS�ROHK�$OL�6\DIDDW��3DUOHPHQ�%LNDPHUDO��2S�&LW��KOP����
0��/DLFD�0DU]XNL��������%HUMDODQ�MDODQ�GL�5DQDK�+XNXP��-DNDUWD��6HNUHWDULDW�-HQGHUDO�GDQ�.HSDQLWHUDDQ�0DKNDPDK�.RQVWLWXVL�
5,��KOP������
0LULDP�%XGLDUGMR��2S�&LW���KOP�����
'DODP�%DE�,��%DJLDQ�,��3DVDO���D\DW�����.RQVWLWXVL�5,6�GLQ\DWDNDQ�EDKZD�5HSXEOLN�,QGRQHVLD�6HULNDW�\DQJ�PHUGHND�GDQ�EHUGDXODW�
LDODK�VXDWX�QHJDUD�KXNXP�\DQJ�GHPRNUDVL�GDQ�EHUEHQWXN�IHGHUDVL��'DHUDK�GDHUDK�EDJLDQ�PHQXUXW�NHWHQWXDQ�%DE�,��%DJLDQ�,��3DVDO�
��.RQVWLWXVL�5,6�WHUGLUL�GDUL�
D�� 1HJDUD�5HSXEOLN�,QGRQHVLD��GHQJDQ�GDHUDK�PHQXUXW�VWDWXV�TXR�VHSHUWL�WHUVHEXW�GDODP�3HUVHWXMXDQ�5HQYLOOH�WDQJJDO����-DQXDUL�

WDKXQ�������1HJDUD�,QGRQHVLD�7LPXU��1HJDUD�3DVXQGDQ�WHUPDVXN�'LVWULN�)HGHUDO�-DNDUWD��1HJDUD�-DZD�7LPXU��1HJDUD�0DGXUD��
1HJDUD�6XPDWHUD�7LPXU�GHQJDQ�SHQJHUWLDQ�EDKZD�VWDWXV�TXR�$VDKDQ�6HODWDQ�GDQ�/DEXKDQEDWX�EHUKXEXQJDQ�GHQJDQ�1HJDUD�
6XPDWHUD�7LPXU�WHWDS�EHUODNX��1HJDUD�6XPDWHUD�6HODWDQ�

E�� 6DWXDQ�VDWXDQ�NHQHJDUDDQ�\DQJ�WHJDN�VHQGLUL��-DZD�7HQJDK��%DQJND��%HOLWXQJ��5LDX��.DOLPDQWDQ�%DUDW��GDHUDK�LVWLPHZD���
'D\DN�%HVDU��'DHUDK�%DQMDU��.DOLPDQWDQ�7HQJJDUD��GDQ�.DOLPDQWDQ�7LPXU��

�0RK��0DKIXG�0'��������.RQVWLWXVL�GDQ�+XNXP�GDODP�.RQWURYHUVL�,VX��-DNDUWD��37�5DMD*UD¿QGR�3HUVDGD��KOP�����
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PHPEHUODNXNDQ� .RQVWLWXVL� 5,6� ����� XQWXN�

PHQJJDQWLNDQ�88'������

6LVWHP� SDUOHPHQ� PHQXUXW� .RQVWLWXVL�

5,6�DGDODK�ELNDPHUDO�\DQJ�WHUGLUL�GDUL�'HZDQ�

3HUZDNLODQ�5DN\DW�GDQ�6HQDW��6HQDW�PHZDNLOL�

GDHUDK�GDHUDK� EDJLDQ�� GDQ� VHWLDS� GDHUDK�

EDJLDQ� GLZDNLOL� ROHK� GXD� DQJJRWD� GDODP�

6HQDW��6HWLDS�DQJJRWD�6HQDW�PHPSXQ\DL�VDWX�

VXDUD� GDODP� 6HQDW�� $QJJRWD� 6HQDW� WLGDN�

GLSLOLK� PHODOXL� SHPLOX�� WHWDSL� GLWXQMXN� ROHK�

SHPHULQWDK�GDHUDK�GDHUDK�EDJLDQ��GDUL�GDIWDU�

\DQJ� GLVDPSDLNDQ� ROHK� PDVLQJ�PDVLQJ�

SHUZDNLODQ� UDN\DW� \DQJ� PHPXDW� WLJD� FDORQ�

XQWXN� WLDS�WLDS� NXUVL�� %LVD�PHQMDGL� DQJJRWD�

6HQDW�MLND�EHUXPXU�PLQLPDO�WLJD�SXOXK�WDKXQ�

GDQ�WLGDN�VHGDQJ�GLFDEXW�KDN�SLOLKQ\D��'HZDQ�

3HUZDNLODQ�5DN\DW�PHZDNLOL� VHOXUXK� UDN\DW�

,QGRQHVLD�� \DQJ� NHDQJJRWDDQQ\D� GLSLOLK�

PHODOXL� SHPLOX� GDQ� PHQXUXW� 3DVDO� ���

.RQVWLWXVL� 5,6�� 'HZDQ� 3HUZDNLODQ� 5DN\DW�

EHUMXPODK� VHUDWXV� OLPD� SXOXK� DQJJRWD�� %LVD�

PHQMDGL� DQJJRWD�'HZDQ�3HUZDNLODQ�5DN\DW�

MLND� WHODK�EHUXVLD�GXD�SXOXK� OLPD� WDKXQ�GDQ�

WLGDN�VHGDQJ�GLFDEXW�KDN�SLOLKQ\D�

.HNXDVDDQ�\DQJ�GLPLOLNL�ROHK�6HQDW�GDQ�

' HZD Q � 3 H UZ D N L O D Q � 5 D N \ D W � G D O DP�

SHPEHQWXNDQ� XQGDQJ�XQGDQJ� EHUEHGD��

.HNXDVDDQ� SHUXQGDQJ�XQGDQJDQ� IHGHUDO�

GLODNXNDQ� ROHK� 3HPHULQWDK� EHUVDPD�VDPD�

GHQJDQ�'HZDQ�3HUZDNLODQ�5DN\DW�GDQ�6HQDW��

NKXVXV�PHQJHQDL�KXEXQJDQ�DQWDUD�5HSXEOLN�

,QGRQHVLD�6HULNDW�GDQ�GDHUDK�GDHUDK�EDJLDQ��

3HQJDWXUDQ� VHODLQ� LWX� GLODNXNDQ� ROHK�

3HPHULQWDK� EHUVDPD�VDPD� GHQJDQ� 'HZDQ�

3HUZDNLODQ�5DN\DW��6XDWX�UDQFDQJDQ�XQGDQJ�

XQGDQJ� GDSDW� EHUDVDO� GDUL� SHPHULQWDK� DWDX�

EHUDVDO�GDUL�'HZDQ�3HUZDNLODQ�5DN\DW� DWDX�

EHUDVDO�GDUL�6HQDW�XQWXN�ELGDQJ�WHUWHQWX���-LND�

SHPHULQWDK�PHPSXQ\DL�XVXO�WHQWDQJ�XQGDQJ�

XQGDQJ�� DNDQ� GLVDPSDLNDQ� NHSDGD� 'HZDQ�

3HUZDNLODQ�5DN\DW� GHQJDQ� DPDQDW�3UHVLGHQ�

GDQ�VHFDUD�EHUVDPDDQ�GLNLULPNDQ�MXJD�NHSDGD�

6HQDW� XQWXN� GLNHWDKXL�� 'HZDQ� 3HUZDNLODQ�

5DN\D W � MXJD � PHPSXQ\DL � KDN � XQ WXN�

PHQJDMXNDQ� XVXO� XQGDQJ�XQGDQJ� NHSDGD�

SHPHULQWDK�� 'HPLNLDQ� SXOD�� 6HQDW� EHUKDN�

XQWXN� PHQJDMXNDQ� XVXO� XQGDQJ�XQGDQJ�

NHSDGD�'HZDQ�3HUZDNLODQ�5DN\DW�EHUNDLWDQ�

GHQJDQ�KXEXQJDQ�DQWDUD�5HSXEOLN�,QGRQHVLD�

6HULNDW� GHQJDQ� GDHUDK� EDJLDQ�� 'HZDQ�

3HUZDNLODQ� 5DN\DW� EHUKDN� PHQJDGDNDQ�

SHUXEDKDQ�SHUXEDKDQ� GDODP� XVXO� XQGDQJ�

XQGDQJ�\DQJ�GLDMXNDQ�ROHK�SHPHULQWDK�DWDX�

6HQDW�

��� 3HULRGH������������EHUODNXQ\D�88'6�

�����

%HQWXN� QHJDUD� ,QGRQHVLD� PHQXUXW�

88'6� ����� DGDODK� NHVDWXDQ�� 3HUXEDKDQ�

EHQWXN� QHJDUD� GDUL � IHGHUDO � PHQXUXW�

.RQVWLWXVL�5,6������NH�EHQWXN�NHVDWXDQ�LQL�

GLNDUHQDNDQ�EHQWXN�QHJDUD�IHGHUDO�NHWLND�LWX�

GLDQJJDS� VHEDJDL� NUHDVL� %HODQGD� \DQJ�

GLDUVLWHNL� ROHK� 9DQ� 0RRN� XQWXN� PHPHFDK�

E H O D K � , Q G R Q H V L D � \ D Q J � V X G D K�

PHPSURNODPDVLNDQ� NHPHUGHNDDQQ\D��

GLPDQD� GL� ,QGRQHVLD� VHQGLUL� PXQFXO�

SHQRODNDQ�SHQRODNDQ��3DGD�DZDO�WDKXQ�������

0RKDPPDG� 1DWVLU� PHQ\HUXNDQ� ,QGRQHVLD�

NHPEDOL� NH� 1HJDUD� .HVDWXDQ� 5HSXEOLN�

,QGRQHVLD��\DQJ�NHPXGLDQ�GLQ\DWDNDQ�GDODP�

XVXO� \DQJ� GLVHEXW� ³0RVL� ,QWHJUDO� 1DWVLU´��

6HUXDQ� 0XKDPPDG� 1DWV L U � LQ L � WHUXV�

PHQJJHPD�KLQJJD�DNKLUQ\D�GLVHSDNDWL�XQWXN�

PHQJXEDK� NHPEDOL� ,QGRQHVLD� GDUL� EHQWXN�

QHJDUD� IHGHUDO� PHQMDGL� 1HJDUD� .HVDWXDQ�

5HSXEOLN� ,QGRQHVLD�� GDQ� 1HJDUD� 5HSXEOLN�

,QGRQHVLD�6HULNDW�GLEXEDUNDQ�

6LVWHP� SDUOHPHQ� \DQJ� GLDQXW� DGDODK�

VLVWHP� SDUOHPHQ� VDWX� NDPDU� �XQLNDPHUDO���

3DGD�PDVD�88'6������WLGDN�GLNHQDO�OHPEDJD�

035�� \DQJ� DGD� DGDODK� OHPEDJD� '35�

VHEDJDLPDQD�GLDWXU�GL�GDODP�3DVDO����88'6�

������ 0HQXUXW� 88'6� ������ DQJJRWD� '35�

GLSLOLK�PHODOXL�SHPLOLKDQ�XPXP�XQWXN�PDVD�

MDEDWDQ� HPSDW� WDKXQ�� %LVD�PHQMDGL� DQJJRWD�

��

��

��

��

��

�� ��

0RK��0DKIXG�0'��,ELG��KOP�����
%DE�,��%DJLDQ�,��3DVDO���D\DW�����.RQVWLWXVL�5,6��.HNXDVDDQ�NHGDXODWDQ�5HSXEOLN�,QGRQHVLD�6HULNDW�GLODNXNDQ�ROHK�SHPHULQWDK�
EHUVDPD�VDPD�GHQJDQ�'HZDQ�3HUZDNLODQ�5DN\DW�GDQ�6HQDW�
%DE�,,,��%DJLDQ�,,��3DVDO����D\DW����
%DE�,,,��%DJLDQ�,,��3DVDO����D\DW����
%DE�,,,��%DJLDQ�,,��3DVDO����D\DW����
%DE�,,,��%DJLDQ�,,��3DVDO���
%DE�,�%DJLDQ�,��3DVDO���88'6������EHUEXQ\L��5HSXEOLN�,QGRQHVLD�\DQJ�PHUGHND�GDQ�EHUGDXODW�LDODK�VXDWX�QHJDUD�KXNXP\DQJ�
GHPRNUDWLV�GDQ�EHUEHQWXN�NHVDWXDQ�
0RK��0DKIXG�0'��2S�&LW���KOP�����
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'35� MLND� WHODK� EHUXVLD� ��� WDKXQ� GDQ� WLGDN�

VHGDQJ� GLFDEXW� KDN� SLOLKQ\D�� 3DGD� PDVD�

EHUODNXQ\D� 88'6� ������ SHPLOLKDQ� XPXP�

XQWXN� PHPLOLK� DQJJRWD� 'HZDQ� 3HUZDNLODQ�

5DN\DW� EHOXP� WHUVHOHQJJDUD�� VHKLQJJD�'35�

SXQ� VLIDWQ\D� PDVLK� VHPHQWDUD� \DQJ� GLVHEXW�

GHQJDQ�'356�GHQJDQ� MXPODK� DQJJRWD� NLUD�

NLUD�����RUDQJ��WHUGLUL�GDUL�DQJJRWD�EHNDV�'35�

GDQ�EHNDV�6HQDW�5HSXEOLN�,QGRQHVLD�6HULNDW��

VHUWD�DQJJRWD�%DGDQ�3HNHUMD�.RPLWH�1DVLRQDO�

,QGRQHVLD�GDQ�DQJJRWD�'HZDQ�3HUWLPEDQJDQ�

$JXQJ�5HSXEOLN� ,QGRQHVLD� \DQJ� WHUSXVDW� GL�

<RJ\DNDUWD�� 'HZDQ� 3HUZDNLODQ� 5DN\DW�

EHUZHQDQJ�PHPEHQWXN�XQGDQJ�XQGDQJ�\DQJ�

GLODNXNDQ�EHUVDPD�VDPD�GHQJDQ�SHPHULQWDK�

'356� SDGD� PDVD� 8QGDQJ�8QGDQJ�

'DVDU�6HPHQWDUD������EHUMDODQ�VHODPD�OLPD�

VHWHQJDK�WDKXQ��PXODL�WDQJJDO���$JXVWXV������

VDPSDL�GHQJDQ�WDQJJDO����0DUHW�������'DODP�

NXUXQ� ZDNWX� WHUVHEXW�� GDUL� GXD� UDWXV� WLJD�

SXOXK� WXMXK� 5DQFDQJDQ� 8QGDQJ�8QGDQJ�

\DQJ�GLELFDUDNDQ�� VHUDWXV�HQDP�SXOXK� WXMXK�

GLDQWDUDQ\D� GLVHWXMXL� PHQMDGL� 8QGDQJ�

8QGDQJ�� 6DODK� VDWX� XQGDQJ�XQGDQJ� \DQJ�

SHQWLQJ�\DQJ�GLKDVLONDQ�GL�DQWDUDQ\D�DGDODK�

8QGDQJ�8QGDQJ� 1RPRU� �� 7DKXQ� �����

WHQWDQJ� 3HPLO LKDQ� $QJJRWD�DQJJRWD�

.RQVWLWXDQWH� GDQ� $QJJRWD�DQJJRWD� 'HZDQ�

3HUZDNLODQ�5DN\DW��'HQJDQ�8QGDQJ�8QGDQJ�

1RPRU� �� 7DKXQ� ����� WHUVHEXW� NHPXGLDQ�

GLVHOHQJJDUDNDQ� SHPLOLKDQ� XPXP� SHUWDPD�

NDOL�XQWXN�PHPLOLK�ZDNLO�UDN\DW�

��� 3HULRGH������������EHUODNXQ\D�88'�

�����6HEHOXP�$PDQGHPHQ�

'HNULW� 3UHVLGHQ� �� -XOL� ����� WHODK�

PHPEHUODNXNDQ� NHPEDOL� 88'� ������

.HOXDUQ\D�'HNULW�3UHVLGHQ�LQL�WHUMDGL�NDUHQD�

3HPHULQWDK�PHQJDQJJDS�EDKZD�.RQVWLWXDQWH�

WHODK�JDJDO�XQWXN�PHQ\XVXQ�8QGDQJ�8QGDQJ�

'DVDU�\DQJ�EHUVLIDW�WHWDS��3HULRGH�����������

WHUEDJL�GDODP�WLJD�NXUXQ�ZDNWX�SHPHULQWDKDQ��

\ D L W X � 3 HP H U L Q W D K D Q � 2 U G H � / DP D ��

3HPHULQWDKDQ�2UGH�%DUX��GDQ�3HPHULQWDKDQ�

(UD� 5HIRUPDVL� VHEHOXP� EHUODNX� HIHNWLIQ\D�

8QGDQJ �8QGDQJ � 'D V D U � ���� � K D V L O�

DPDQGHPHQ�� 'DODP� NHWLJD� NXUXQ� ZDNWX�

WHUVHEXW�� EHQWXN� QHJDUD� ,QGRQHVLD� LDODK�

QHJDUD�NHVDWXDQ��

3DGD� PDVD� DZDO� EHUODNXQ\D� NHPEDOL�

8QGDQJ�8QGDQJ�'DVDU�������WHODK�GLEHQWXN�

0356�PHODOXL�3HQHWDSDQ�3UHVLGHQ�1RPRU���

7DKXQ�������6LVWHP�SHUZDNLODQ�\DQJ�GLDQXW�

DGDODK� VLVWHP�035�� 6LVWHP� LQL� WLGDN� GDSDW�

GLJRORQJNDQ� VHEDJDL� VLVWHP� VDWX� NDPDU�

�XQLNDPHUDO���GDQ�WLGDN�GDSDW�SXOD�GLNDWDNDQ�

VHEDJDL�VLVWHP�GXD�NDPDU��ELNDPHUDO���NDUHQD�

GDODP� VLVWHP� ELNDPHUDO� GLODNXNDQ� PHODOXL�

GXD� NDPDU� \DQJ� VDOLQJ� WHUSLVDK� WHWDSL�

PHPLOLNL� NHGXGXNDQ� \DQJ� VDPD�� 0HQXUXW�

VLVWHP� 035�� NHEHUDGDDQ� 035� GDQ� '35�

EHUVLIDW� KLHUDUNLV� �035� VHEDJDL� OHPEDJD�

QHJDUD� \DQJ� 7HUWLQJJL� GDQ� '35� VHEDJDL�

/HPEDJD�7LQJJL�1HJDUD��� \DQJ�PHPSXQ\DL�

WXJDV�GDQ�SHUDQDQ�\DQJ�EHUEHGD�

��� 3HULRGH��������VHNDUDQJ��EHUODNXQ\D�

88'������6HWHODK�$PDQGHPHQ�

6HWHODK� UHIRUPDVL� GDQ� GLODNXNDQ�

SHUXEDKDQ�WHUKDGDS�.RQVWLWXVL��EHQWXN�QHJDUD�

,QGRQHVLD� DGDODK� 1HJDUD� .HVDWXDQ�� 035�

WHODK� EHUVHSDNDW� XQWXN� WLGDN� PHODNXNDQ�

SHUXEDKDQ�WHUKDGDS�EHQWXN�QHJDUD�GDQ�WHWDS�

PHPSHUWDKDQNDQ� EHQWXN� 1HJDUD� .HVDWXDQ�

5HSXEOLN�,QGRQHVLD��%HUNDLWDQ�GHQJDQ�VLVWHP�

SDUOHPHQ� WHUMDGL� SHUGHEDWDQ� \DQJ� SDQMDQJ��

DSDNDK�,QGRQHVLD�GDSDW�GLNDWDNDQ�PHQJDQXW�

VLVWHP� SDUOHPHQ� ELNDPHUDO� DWDX� WULNDPHUDO��

3HUXEDKDQ� VXVXQDQ� 035� \DQJ� WHUGLUL� GDUL�

'35�GDQ�'3'�� VHRODK�RODK�PHQJDUDK�SDGD�

SHPEHQWXNDQ� VLVWHP� SDUOHPHQ� GXD� NDPDU�

�ELNDPHUDO���WHWDSL�GLOLKDW�GDUL�VXVXQDQ�\DQJ�

PHQ\HEXWNDQ� EDKZD� 035� WHUGLUL� GDUL�

DQJJRWD�DQJJRWD� '35� GDQ� '3'�� WLGDN�

WHUJDPEDU�NRQVHS�GXD�NDPDU��%LNDPHUDO�WLGDN�

WHUFHUPLQ�GDODP�035�NDUHQD�NHWLND�DQJJRWD�

'35� GDQ� DQJJRWD� '3'� PHOHEXU� PHQMDGL�

DQJJRWD�035��KDQ\D�DNDQ�DGD�VDWX�OHPEDJD�

��

��

��

��

%DE�,,��%DJLDQ�,,��3DVDO����88'6������EHUEXQ\L��$QJJRWD�DQJJRWD�'HZDQ�3HUZDNLODQ�5DN\DW�GLSLOK�GDODP�VXDWX�SHPLOLKDQ�
XPXP�ROHK�ZDUJD�QHJDUD�,QGRQHVLD�\DQJ�PHPHQXKL�V\DUDW�V\DUDW�GDQ�PHQXUXW�DWXUDQ�DWXUDQ�\DQJ�GLWHWDSNDQ�GHQJDQ�XQGDQJ�
XQGDQJ��6HGDQJNDQ�3DVDO����EHUEXQ\L��$QJJRWD�DQJJRWD�'HZDQ�3HUZDNLODQ�5DN\DW�GLSLOLK�XQWXN�PDVD�HPSDW�WDKXQ�
%DE�,,��%DJLDQ�,,��3DVDO����88'6�������8QWXN�SHUWDPD�NDOL�VHODPD�'HZDQ�3HUZDNLODQ�5DN\DW�EHOXP�WHUVXVXQ�GHQJDQ�SHPLOLKDQ�
PHQXUXW�XQGDQJ�XQGDQJ��'HZDQ�3HUZDNLODQ�5DN\DW�WHUGLUL�GDUL�NHWXD��ZDNLO�ZDNLO�NHWXD�GDQ�DQJJRWD�'HZDQ�3HUZDNLODQ�5DN\DW�
5HSXEOLN� ,QGRQHVLD�6HULNDW��NHWXD��ZDNLO�NHWXD�GDQ�DQJJRWD�DQJJRWD�6HQDW��NHWXD��ZDNLO�NHWXD�GDQ�DQJJRWD�DQJJRWD�%DGDQ�
3HNHUMD�.RPLWH�1DVLRQDO�3XVDW�GDQ�NHWXD��ZDNLO�NHWXD��GDQ�DQJJRWD�DQJJRWD�'HZDQ�3HUWLPEDQJDQ�$JXQJ�
(GG\�3XUQDPD�� ������1HJDUD�.HGDXODWDQ�5DN\DW��$QDOLVLV�7HUKDGDS�6LVWHP�3HPHULQWDKDQ� ,QGRQHVLD� GDQ�3HUEDQGLQJDQQ\D�
GHQJDQ�1HJDUD�QHJDUD�/DLQ��%DQGXQJ��1XVDPHGLD��KOP�����
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\DLWX� DQJJRWD� 035�� WLGDN� GLEHGDNDQ� ODJL�

DQWDUD�DQJJRWD�'35�GDQ�DQJJRWD�'3'��

'DODP� VXVXQDQ� SDUOHPHQ� ELNDPHUDO��

EXNDQ� DQJJRWD� \DQJ� PHQMDGL� XQVXU�� WHWDSL�

EDGDQ�\DLWX�'35�GDQ�'3'��6HSHUWL�&RQJUHVV�

$PHULND�6HULNDW�\DQJ�WHUGLUL�GDUL�6HQDWH�GDQ�

+RXVH�RI�5HSUHVHQWDWLYHV��-LND�DQJJRWD�\DQJ�

PHQMDGL� XQVXU�� 035� DGDODK� EDGDQ� \DQJ�

EHUGLUL� VHQGLUL� GL� OXDU� '35� GDQ� '3'���

0DVLQJ�PDVLQJ� OHPEDJD� QHJDUD� WHUVHEXW�

�035�� '35� � GDQ� '3'�� PHPSXQ\DL�
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