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SDGD� MHPEDWDQ�� PDND� ODOX� OLQWDV� DNDQ� WHUJDQJJX�� 2OHK� VHEDE� LWX� SHPHULNVDDQ� GDQ� SHQLODLDQ� NRQGLVL� MHPEDWDQ�
VDQJDW� SHQWLQJ� GLODNXNDQ� XQWXN� PHPDQWDX� GDQ� PHQMDJD� NLQHUMD� MHPEDWDQ�� 7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK�
PHQJLGHQWLILNDVL�NHUXVDNDQ�HOHPHQ�GDQ�VWUXNWXU�-HPEDWDQ�:D\�*HGDX�VHKLQJJD�GDSDW�GLSHUROHK�JDPEDUDQ�NRQGLVL�
GDQ� SUHGLNVL� VLVD� XPXU� MHPEDWDQ�� 3HPHULNVDDQ� LQYHQWDULVDVL� GDQ� SHPHULNVDDQ� GHWDLO� -HPEDWDQ� :D\� *HGDX�
GLODNVDQDNDQ�WDKXQ������PHQJJXQDNDQ�PHWRGH�%06�\DQJ�WHODK�PHQMDGL�UXMXNDQ�XPXP�SHPHULNVDDQ�MHPEDWDQ�GL�
,QGRQHVLD��3HQJRODKDQ�GDWD�VXUYHL�GLODNXNDQ�XQWXN�PHQHQWXNDQ�QLODL�NRQGLVL��6LVD�XPXU�MHPEDWDQ�GLHVWLDPVL�GDUL�
KDVLO� QLODL� NRQGLVL� GHQJDQ�PHQJJXQDNDQ�SHUVDPDDQ�\DQJ�GLNHPEDQJNDQ�%LQD�0DUJD��+DVLO� DQDOLVD�PHQXMXNNDQ�
EDKZD� MHPEDWDQ� PHQJDODPL� EHEHUDSD� NHUXVDNDQ� WHUXWDPD� SDGD� HOHPHQ� ODQWDL� GDQ� EDQJXQDQ� EDZDK� MHPEDWDQ�
VHKLQJJD� GLEXWXKNDQ� SHPHOLKDUDDQ� UXWLQ� GDQ� SHQDQJDQDQ� VHPHQWDUD�� 3UHGLNVL� VLVD� XPXU� -HPEDWDQ�:D\�*HGDX�
DGDODK� ������ WDKXQ� GHQJDQ� QLODL� NRQGLVL� MHPEDWDQ� VHFDUD� NHVHOXUXKDQ� VHEHVDU� �� \DQJ� EHUDUWL� MHPEDWDQ� PDVXN�
GDODP� NDWHJRUL� UXVDN� ULQJDQ��+DVLO� LQL�PHQXQMXNNDQ� EDKZD� SHUOX� GLODNXNDQ� SHQFHJDKDQ� GDQ� SHUEDLNDQ� EHUXSD�
SHQDPEDDQ� SDGD� ODSLV� SHUPXNDDQ� \DQJ� EHUOXEDQJ� GDQ� SHPEXDWDQ� EURQMRQJ� GL� VHNLWDU� DEXWPHQW�� 3HUEDLNDQ�
WHUVHEXW�GDSDW�PHQMDGL�VDODK�VDWX�XSD\D�PHQMDJD�NLQHUMD�MHPEDWDQ�WHWDS�RSWLPDO�KLQJJD�XPXU�UHQFDQD� 

.DWD-NDWD�.XQFL��%06��MHPEDWDQ��QLODL�NRQGLVL��:D\�*HGDX�/DPSXQJ 

$EVWUDFW 

%ULGJHV� DUH� LQIUDVWUXFWXUH� WKDW� LV� FORVHO\� UHODWHG� WR� WKH� URDG� QHWZRUN� V\VWHP� EHFDXVH� LI� WKHUH� LV� GDPDJH� WR� WKH�
EULGJH��WUDIILF�ZLOO�EH�GLVUXSWHG��7KHUHIRUH��FKHFNLQJ�DQG�DVVHVVLQJ�WKH�FRQGLWLRQ�RI�WKH�EULGJH�LV�YHU\�LPSRUWDQW�WR�
PRQLWRU� DQG� PDQWDLQ� EULGJH� SHUIRUPDQFH�� 7KH� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR� LGHQWLI\� GDPDJHG� HOHPHQWV� DQG�
VWUXFWXUHV�RI�WKH�:D\�*HGDX�%ULGJH�VR�WKDW�D�GHVFULSWLRQ�RI�WKH�FRQGLWLRQ�DQG�SUHGLFWLRQ�RI�WKH�UHPDLQLQJ�OLIH�RI�WKH�
EULGJH�FDQ�EH�REWDLQHG��,QYHQWRU\�FKHFNV�DQG�GHWDLOHG�FKHFNV�RQ�WKH�:D\�*HGDX�%ULGJH�ZHUH�FDUULHG�RXW�LQ������
XVLQJ� WKH�%06�PHWKRG�ZKLFK� KDV� EHFRPH� WKH� JHQHUDO� UHIHUHQFH� IRU� EULGJH� LQVSHFWLRQ� LQ� ,QGRQHVLD�� 6XUYH\� GDWD�
SURFHVVLQJ�LV�FDUULHG�RXW�WR�GHWHUPLQH�WKH�YDOXH�RI�WKH�FRQGLWLRQ��7KH�UHPDLQLQJ�OLIH�RI�WKH�EULGJH�LV�HVWLPDWHG�IURP�
WKH�UHVXOWV�RI� WKH�FRQGLWLRQ�YDOXHV�XVLQJ� WKH�HTXDWLRQ�GHYHORSHG�E\�%LQD�0DUJD��7KH�UHVXOWV�RI� WKH�DQDO\VLV�VKRZ�
WKDW� WKH� EULGJH� KDV� VXIIHUHG� VHYHUDO� GDPDJHV�� HVSHFLDOO\� RQ� WKH� IORRU� HOHPHQWV� DQG� XQGHU� WKH� EULGJH�� VR� WKDW� LW�
UHTXLUHV� URXWLQH�PDLQWHQDQFH� DQG� WHPSRUDU\� KDQGOLQJ�� 7KH� SUHGLFWLRQ� IRU� WKH� UHPDLQLQJ� OLIH� RI� WKH�:D\�*HGDX�
%ULGJH�LV�������\HDUV�ZLWK�D�YDOXH�RI�WKH�RYHUDOO�FRQGLWLRQ�RI�WKH�EULGJH�RI����ZKLFK�PHDQV�WKDW�WKH�FRQGLWLRQ�RI�WKH�
EULGJH� LV� LQ� WKH� OLJKWO\� GDPDJHG� FDWHJRU\�� 7KHVH� UHVXOWV� LQGLFDWH� WKDW� LW� LV� QHFHVVDU\� WR� SUHYHQW� DQG� UHSDLU� E\�
SDWFKLQJ�RQ�WKH�SHUIRUDWHG�VXUIDFH�OD\HU�DQG�PDNLQJ�JDELRQV�DURXQG�WKH�DEXWPHQW��7KLV�UHSDLU�FDQ�EH�DQ�HIIRUW�WR�
NHHS�WKH�EULGJH�SHUIRUP�RSWLPDOO\�XQWLO�WKH�GHVLJQ�OLIH� 

.H\ZRUGV��%06��FRQGLWLRQ�YDOXH��EULGJH��:D\�*HGDX�/DPSXQJ 
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���3HQGDKXOXDQ 

-HPEDWDQ� PHUXSDNDQ� VXDWX� VWUXNWXU� NRQVWUXNVL� \DQJ�
GLEDQJXQ�XQWXN�PHQJKXEXQJNDQ�GXD�EDJLDQ�MDODQ�\DQJ�
WHUSXWXV�DNLEDW� ULQWDQJDQ�VHSHUWL� MDODQ��VXQJDL�� OHPEDK��
VDOXUDQ� LULJDVL�� MDODQ� NHUHWD� DSL�� ZDGXN�� GDQ� ODLQ-ODLQ��
6HKLQJJD� MHPEDWDQ� HUDW� NDLWDQQ\D� GHQJDQ� VLVWHP�
MDULQJDQ� MDODQ� NDUHQD� MLND� WHUMDGL� NHUXVDNDQ� SDGD�
MHPEDWDQ�� PDND� ODOX� –� OLQWDV� SDGD� MDULQJDQ� MDODQ�
WHUVHEXW� DNDQ� WHUKDPEDW��$NDQ� WHWDSL�� NHQ\DWDDQQ\D�GL�

ODSDQJDQ�� MHPEDWDQ-MHPEDWDQ�GL� ,QGRQHVLD�\DQJ�VXGDK�
DGD�EHOXP�GL�NHOROD�VHFDUD�RSWLPDO��3HQJHORODDQ�VXDWX�
MHPEDWDQ�VHFDUD�RSWLPXP�PHQXUXW�VNULQLQJ�WHNQLV�GDQ�
HYDOXDVL� HNRQRPL�� EHOXP� PHQMDPLQ� HILVLHQVL�
SHPHOLKDUDDQ� MHPEDWDQ� WHUVHEXW� ELOD� GLEDQGLQJNDQ�
GHQJDQ� SHQJHORODDQ� SDGD� MHPEDWDQ� ODLQ� �*LQWLQJ��
������� 0DND� NHJLDWDQ� SHPHULNVDDQ� MHPEDWDQ�
PHUXSDNDQ�KDO�\DQJ�VDQJDW�SHQWLQJ�VHKLQJJD�MHPEDWDQ�
WHUVHEXW� GDSDW� EHUNLQHUMD� VHFDUD� RSWLPDO� VHODPD�PDVD�
OD\DQQ\D�� 
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-HPEDWDQ�:D\�*HGDX�GLEDQJXQ� WDKXQ������GDQ� WHODK�
EHURSHUDVL� VHODPD� NXUDQJ� OHELK� ��� WDKXQ�� 3DGD�
SHQHOLWLDQ� LQL� GLODNXNDQ� SHQLODLDQ� NRQGLVL� MHPEDWDQ�
GHQJDQ� PHQJJXQDNDQ� 6WDQGDU� 6LVWHP� 0DQDMHPHQ�
-HPEDWDQ� �60-��� VHKLQJJD� NHJLDWDQ� SHPHULNVDDQ�
MHPEDWDQ�GDSDW�GLDWXU�GHQJDQ�VLVWHPDWLN�PHODOXL�SURVHV�
SHQJXPSXODQ�GDWD�ILVLN�GDQ�NRQGLVL�VWUXNWXU�MHPEDWDQ� 

.UXL� PHUXSDNDQ� LEX� NRWD� .DEXSDWHQ� 3HVLVLU� %DUDW��
/DPSXQJ� \DQJ� WHUOHWDN� GL� GDHUDK� SHVLVLU� 6DPXGHUD�
+LQGLD��'DUL�NRQGLVL�JHRJUDILV� WHUVHEXW��PDND�WHUGDSDW�
EHEHUDSD�DOLUDQ�VXQJDL�\DQJ�PHOLQWDVL�GDHUDK�LQL��6DODK�
VDWX� MHPEDWDQ� \DQJ� PHOLQWDVL� VXQJDL� GL� GDHUDK� .UXL�
DGDODK� -HPEDWDQ� :D\� *HGDX� GHQJDQ� WLSH� MHPEDWDQ�
5DQJND�%DMD�$XVWUDOLD��5%$�� 

-HPEDWDQ�:D\� *HGDX� WHUOHWDN� NXUDQJ� OHELK� ��� PHWHU�
GDUL� ODXW� OHSDV�GL� -DODQ�/LQWDV�%DUDW�6XPDWHUD�GHQJDQ�
QRPRU� UXDV�����EHUGDVDUNDQ�SHQRPRUDQ�SHWD� MDULQJDQ�
MDODQ�\DQJ�GLNHOXDUNDQ�ROHK�.HPHQWHULDQ�3835��5XDV�
MDODQ� WHUVHEXW� PHQJKXEXQJNDQ� GDHUDK� .UXL� GHQJDQ�
GDHUDK�3XJXQJWDPSDN��*DPEDU����� 

.HJLDWDQ�SHPHULNVDDQ� MHPEDWDQ�GLODNXNDQ�SDGD� WDKXQ�
������ 3HODSRUDQ� LQL� MXJD� EHUWXMXDQ� DJDU� NRQGLVL�
MHPEDWDQ� GDSDW� GLSDQWDX� VHKLQJJD� GDSDW� GLNHWDKXL�
EDKZD� MHPEDWDQ� GDODP� NHDGDDQ� DPDQ� GDQ� PDVLK�
PDPSX� EHUNLQHUMD� VHFDUD� EDLN�� $QDOLVLV� OHELK� ODQMXW�
GLODNXNDQ� XQWXN� PHQJHWDKXL� VLVD� XPXU� MHPEDWDQ� GDQ�
PHQHQWXNDQ� EHEHUDSD� WLQGDNDQ� \DQJ� GLSHUOXNDQ�
GHQJDQ� PHQJJXQDNDQ� GDQD� \DQJ� RSWLPXP� XQWXN�
NHJLDWDQ�SHPHOLKDUDDQ�MHPEDWDQ� 

���7LQMDXDQ�3XVWDND 

����-HPEDWDQ�UDQJND�EDMD 

-HPEDWDQ� UDQJND� DGDODK� VWUXNWXU� NRQVWUXNVL� MHPEDWDQ�
\DQJ�WHUVXVXQ�GDUL�UDQJND-UDQJND�\DQJ�GLOHWDNNDQ�SDGD�
VXDWX� ELGDQJ� GDQ� GLKXEXQJNDQ� GHQJDQ� VHQGL� SDGD�
VHWLDS� WLWLN� KXEXQJQ\D��0HQXUXW�6FKRGHN� �������SDGD�
GDVDUQ\D� MHPEDWDQ� UDQJND� DGDODK� JDEXQJDQ� HOHPHQ�
EHUEHQWXN� VHJLWLJD� \DQJ� WHUVXVXQ� VHFDUD� VWDELO� GDQ�
WLGDN� WHUMDGL� SHUJHUDNDQ� WLWLN� SDGD� VWUXNWXU� GLOXDU�
SHQJDUXK�GHIRUPDVL�HOHPHQ� 

7LSH� MHPEDWDQ� UDQJND� EDMD� \DQJ� XPXP� GLEDQJXQ� GL�
,QGRQHVLD� VDODK� VDWXQ\D� DGDODK� MHPEDWDQ� UDQJND� EDMD�
$XVWUDOLD� \DQJ� PHPSXQ\DL� EHQWXN� NRQILJXUDVL�
MHPEDWDQ� ZDUUHQ� GHQJDQ� FLUL� NKDV� HOHPHQ� GLDJRQDO�
WDQSD�HOHPHQ�YHUWLNDO�� 

0HQXUXW� .HPHQWHULDQ� 3HNHUMDDQ� 8PXP� �������
WHUGDSDW� EHEHUDSD� PDFDP� SHUPDVDODKDQ� XWDPD� SDGD�

*DPEDU����-HPEDWDQ�:D\�*HGDX 
�6XUYHL�SHPHULNVDDQ�GHWDLO������� 

*DPEDU����3HWD�UXDV�MDODQ�ORNDVL�MHPEDWDQ�:D\�*HGDX��.HPHQWHULDQ�3835������� 

*DPEDU����)RWR�XGDUD�MHPEDWDQ�:D\�*HGDX 
�*RRJOH�(DUWK������� 

*DPEDU����5DQJND�EDMD�$XVWUDOLD�WDPSDN�VDPSLQJ 
GDQ�EDZDK��3G��7-��-����-%� 
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MHPEDWDQ� EDMD� \DQJ� PHPHUOXNDQ� SHPHULNVDDQ�� \DLWX�
SHQXUXQDQ� PXWX� GDUL� FDW� GDQ� JDOYDQLVDVL�� NDUDW��
NHUXVDNDQ� EHUXSD� SHUXEDKDQ� EHQWXN� SDGD� NRPSRQHQ��
NRPSRQHQ� \DQJ� KLODQJ� GDQ� NHORQJJDUDQ� VHUWD� NHUHWDNDQ�
SDGD�EDJLDQ�LNDWDQ�DWDX�VDPEXQJDQ�� 

����3HPHULNVDDQ�LQYHQWDULVDVL�GDQ�SHPHULNVDDQ�GHWDLO�
 MHPEDWDQ 

,QYHQWDULVDVL� MHPEDWDQ� PHUXSDNDQ� NHJLDWDQ� DZDO� \DQJ�
GLODNXNDQ�GDODP�UDQJND�SHPHULNVDDQ�VHFDUD�PHQ\HOXUXK�
NRQGLVL� MHPEDWDQ��0HQXUXW�6XEDJMR� ������� LQYHQWDULVDVL�
MHPEDWDQ� SHUOX� GLEXDW� DJDU� GLKDVLONDQ� SHQDQJDQDQ�
SUDVDUDQD� MHPEDWDQ�\DQJ� WHSDW� VDVDUDQ��HIHNWLI�GDQ� WHUXV�
PHQHUXV�� EDLN� PHQJHQDL� NRQGLVL� VWUXNWXUDO� PDXSXQ�
IXQJVL� GDUL� SUDVDUDQD� MHPEDWDQ� WHUVHEXW�� 'DWDEDVH� \DQJ�
GLKDVLONDQ�PHODOXL�LQYHQWDULVDVL�MHPEDWDQ�EHUXSD�NRQGLVL�
MHPEDWDQ�WHUNLQL�� 

6HWHODK�NHJLDWDQ�LQYHQWDULVDVL�MHPEDWDQ�VHODQMXWQ\D�GDSDW�
GLODNXNDQ� SHPHULNVDDQ� GHWDLO� MHPEDWDQ�� 7XMXDQ� NKXVXV�
SHPHULNVDDQ� GHWDLO� DGDODK� XQWXN� PHQGDWD� VHPXD�
NHUXVDNDQ�SHQWLQJ�SDGD�NRPSRQHQ�GDQ�HOHPHQ�MHPEDWDQ��
PHQLODL� NRQGLVL� NRPSRQHQ� GDQ� HOHPHQ� MHPEDWDQ� VHFDUD�
RE\HNWLI�� PHODSRUNDQ� DSDNDK� WLQGDNDQ� GDUXUDW�
GLEXWXKNDQ� GDQ� DODVDQQ\D� GDQ� PHODSRUNDQ� DSDNDK�
GLSHUOXNDQ� VXDWX� SHPHULNVDDQ� NKXVXV� GDQ� DODVDQQ\D��
8QWXN�SHPHULNVDDQ�VHFDUD�GHWDLO��VWUXNWXU�VXDWX�MHPEDWDQ�
GLEDJL� DWDV� KLUDUNL� HOHPHQ� \DQJ� WHUGLUL� DWDV� �� /HYHO��
WHUWLQJJL� DGDODK�/HYHO� ��� \DLWX� MHPEDWDQ� LWX� VHQGLUL�� GDQ�
OHYHO� WHUHQGDK�DGDODK�/HYHO����\DLWX�HOHPHQ�NHFLO�VHFDUD�
LQGLYLGXDO� GDQ� EDJLDQ-EDJLDQ� MHPEDWDQ�� +DVLO�
SHPHULNVDDQ� LQL� DNDQ� GLRODK� GDQ� GLMDGLNDQ� DFXDQ� GDODP�
SHQDQJDQDQ�MHPEDWDQ� 

����1LODL�NRQGLVL�MHPEDWDQ 

6LVWHP�SHQLODLDQ� MHPEDWDQ� GDQ� DQDOLVD� NRQGLVL�PHQJDFX�
SDGD� 3HGRPDQ�1R����-���3�%0������ WHQWDQJ� 3HGRPDQ�
3HPHULNVDDQ� -HPEDWDQ� \DQJ� GLNHOXDUNDQ� ROHK� 'LUMHQG��
%LQD� 0DUJD�� 3HGRPDQ� WHUVHEXW� PHQJDFX� SDGD� %06�
������ 

����6NULQLQJ�WHNQLV 

6NULQLQJ� WHNQLV� DGDODK� SHQ\DULQJDQ� GDUL� GDWDEDVH�
WHUKDGDS� MHPEDWDQ� \DQJ� PHPHUOXNDQ� VXDWX� SHQDQJDQDQ�

NDUHQD� NXUDQJQ\D� NDSDVLWDV� ODOXOLQWDV�� NXUDQJQ\D�
NHNXDWDQ�DWDX�NRQGLVLQ\D�\DQJ�EXUXN�� 

0DVLQJ-PDVLQJ�MHPEDWDQ�GLVNULQLQJ�NHGDODP�VDODK�VDWX�
NDWHJRUL-NDWHJRUL�EHULNXW�� 

�� 3HPHOLKDUDDQ�5XWLQ�–�WHUPDVXN�3HUEDLNDQ�.HFLO� 

�� 5HKDELOLWDVL� –� WHUPDVXN� 3HUNXDWDQ� GDQ� 3HOHEDUDQ��
GDQ 

�� 3HQJJDQWLDQ�–�WHUPDVXN�3HQJJDQGDDQ� 

����6LVD�XPXU�MHPEDWDQ 

6LVD�XPXU�MHPEDWDQ�GLSHQJDUXKL�ROHK�NRQGLVL�MHPEDWDQ��
VHGDQJNDQ� NRQGLVL� MHPEDWDQ� GLSHQJDUXKL� ROHK� WLQJNDW�
NHUXVDNDQ�MHPEDWDQ�� 

.LQHUMD� VXDWX� MHPEDWDQ� DNDQ� PHQXUXQ� VHLULQJ� GHQJDQ�
SHUWDPEDKDQ�ZDNWX�� VHODPD�PHOD\DQL� EHEDQ� ODOX� OLQWDV�
GL� DWDVQ\D� VHKLQJJD� VHPDNLQ� EHUWDPEDKQ\D� XVLD�
MHPEDWDQ�� PDND� DNDQ� VHPDNLQ� WLQJJL� SXOD� NHEXWXKDQ�
DNDQ�SHQDQJDQDQ� MHPEDWDQ� WHUVHEXW� � �6RHPDUGL����������
0DND� GDUL� LWX� SHUOX� GLODNXNDQ� DQDOLVD� XVLD� GDQ� VLVD�
XPXU� MHPEDWDQ�� $QDOLVD� VLVD� XPXU� MHPEDWDQ� PHQJDFX�
SDGD� 3DQGXDQ� 3HQDQJDQDQ� 3UHVHUYDVL� -HPEDWDQ��1LODL .ULWHULD 1LODL 

6WUXNWXU��6� 
EHUEDKD\D � 

WLGDN�EHUEDKD\D � 

.HUXVDNDQ��5� 
GLFDSDL�VDPSDL�NHUXVDNDQ�SDUDK � 

GLFDSDL�VDPSDL�NHUXVDNDQ�ULQJDQ � 

3HUNHPEDQJDQ 
�.� 

PHOXDV�–�����DWDX�OHELK�
PHPSHQJDUXKL�NHUXVDNDQ 

� 

WLGDN�PHOXDV�–�NXUDQJ�GDUL�����DWDX�
OHELK�PHPSHQJDUXKL�NHUXVDNDQ 

� 

)XQJVL��)� 
HOHPHQ�WLGDN�EHUIXQJVL � 

HOHPHQ�EHUIXQJVL � 

3HQJDUXK��3� 
GLSHQJDUXKL�HOHPHQ�ODLQ � 

WLGDN�GLSHQJDUXKL�HOHPHQ�ODLQ � 

1LODL�.RQGLVL��1.� 1.� �6���5���.���)���3 ��-�� 

7DEHO����.ULWHULD�SHQHQWXDQ�QLODL�NRQGLVL 

.RQGLVL 

�� -HPEDWDQ�HOHPHQ��GDODP��NRQGLVL��EDLN��GDQ�WDQSD�
NHUXVDNDQ 

��� -HPEDWDQ�HOHPHQ�PHQJDODPL�NHUXVDNDQ�ULQJDQ��KDQ\D���
PHPHUOXNDQ�SHPHOLKDUDDQ�UXWLQ 

�� -HPEDWDQ�HOHPHQ�PHQJHODPL�NHUXVDNDQ�\DQJ�
PHPHUOXNDQ�SHPDQWDXDQ��GDQ��SHPHOLKDUDDQ�EHUNDOD 

�� -HPEDWDQ�HOHPHQ�PHQJDODPL�NHUXVDNDQ�\DQJ�VHFDUD�����
VWUXNWXU��PHPHUOXNDQ�WLQGDNDQ�VHFHSDWQ\D 

�� -HPEDWDQ�HOHPHQ�GDODP�NRQGLVL�NULWLV 

�� -HPEDWDQ�HOHPHQ�WLGDN�EHUIXQJVL�DWDX�UXQWXK 

7DEHO����'HVNULSVL�QLODL�NRQGLVL�MHPEDWDQ 

3DUDPHWHU 1LODL .DWHJRUL 3HQDQJDQDQ�,QGLNDWLI 

.RQGLVL 

��–�� %DLN�V�G�� 
5XVDN�ULQJDQ 3HPHO��UXWLQ�EHUNDOD 

� 5XVDN�EHUDW 5HKDELOLWDVL 

��–�� .ULWLV�DWDX�UXQWXK 3HQJJDQWLDQ 

7DEHO����.ULWHULD�VNULQLQJ�WHNQLV 

*DPEDU����'LDJUDP�VLVD�XPXU�MHPEDWDQ��%LQD�0DUJD������� 
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'LUMHQG�� %LQD� 0DUJD� �������� 3HUKLWXQJDQ� VLVD� XPXU�
MHPEDWDQ�GDSDW�PHQJJXQDNDQ�SHUVDPDDQ�EHULNXW� 

  

1. �� 1LODL�.RQGLVL 

< �� 8PXU�MHPEDWDQ��WDKXQ� 

1 �� 8PXU�UHQFDQD��WDKXQ� 

D� �� NRHILVLHQ������� 

E �� NRHILVLHQ��������� 

���0HWRGRORJL�3HQHOLWLDQ 

3DGD� VWXGL� LQL� GLODNXNDQ� GXD� PDFDP� SHPHULNVDDQ�
MHPEDWDQ�� \DLWX� SHPHULNVDDQ� LQYHQWDULVDVL� GDQ� GHWDLO��
3HQJRODKDQ� GDWD� XQWXN� SHPHULNVDDQ� LQYHQWDULVDVL� GDQ�
GHWDLO� MHPEDWDQ� PHUXMXN� SDGD� PDQXDO� VWDQGDU� %06�
GDQ� SHGRPDQ� %LQD� 0DUJD�� /DQJNDK� SHPHULNVDDQ�
LQYHQWDULVDVL� MHPEDWDQ� VHFDUD� XPXP� GLPXODL� GHQJDQ�
PHQHQWXNDQ�ORNDVL�WLQMDXDQ��SHUVLDSDQ�VXUYHL�ODSDQJDQ��
SHQJXPSXODQ�GDWD�\DQJ� WHUGLUL�GDUL��GDWD�DGPLQLVWUDVL��
GDWD� WHNQLV� GDQ� GDWD� SHOHQJNDS��3DGD� SHPHULNVDDQ� LQL�
MXJD� GLODNXNDQ� LGHQWLILNDVL� HOHPHQ-HOHPHQ� MHPEDWDQ�
\DQJ� GLEDJL� GDODP� OLPD� OHYHO� GDODP� VLVWHP� KLHUDUNL���
3DGD�VWXGL�LQL�MXJD�GLODNXNDQ�SHPHULNVDDQ�GHWDLO�XQWXN�
PHQLODL� GDQ� PHQGDWD� VHFDUD� DNXUDW� NRQGLVL� GDQ�
NHUXVDNDQ� HOHPHQ� MHPEDWDQ� VHUWD� PHQHQWXNDQ� QLODL�
NRQGLVL� VXDWX� MHPEDWDQ�� 3URVHGXU� SHPHULNVDDQ� GHWDLO�
WHUGLUL�GDUL�PHQJLGHQWLILNDVL�GDIWDU�HOHPHQ�\DQJ�UXVDN��
PHQJLGHQWLILNDVL� ORNDVL� HOHPHQ� \DQJ� UXVDN� GDQ�
PHPEHULNDQ�QLODL�NRQGLVL�SDGD�VHWLDS�HOHPHQ� 

���$QDOLVLV�GDQ�3HPEDKDVDQ 

����2EMHN�SHQHOLWLDQ 

'DWD� DGPLQLVWUDVL� GDQ� GDWD� VWUXNWXU� XWDPD� MHPEDWDQ�
\DQJ�GLMDGLNDQ�REMHN�SHQHOLWLDQ�DQWDUD�ODLQ� 

1DPD�MHPEDWDQ � -HPEDWDQ�:D\�*HGDX 
1RPRU�EDUX�MHPEDWDQ � ����������� 
.RRUGLQDW � ����������/6������������%7 
5XDV�MDODQ � 3XJXQJ�7DPSDN�-�6S��*XQXQJ 

  .HPDOD 
0DVD�OD\DQ � ���WDKXQ 
7DKXQ�SHPEDQJXQDQ � ���� 
7LSH�EDQJXQDQ�DWDV � 5%$��5DQJND�%DMD?$XVWUDOLD� 
3DQMDQJ�-HPEDWDQ � �����PHWHU 
/HEDU�-HPEDWDQ � ��PHWHU 
-XPODK�EHQWDQJ � ��EHQWDQJ 
-HQLV�OLQWDVDQ � 6XQJDL 

����+DVLO�SHQJXNXUDQ�GDQ�SHPHULNVDDQ 

1LODL� NRQGLVL� VHWLDS� NRPSRQHQ� MHPEDWDQ� GLWHQWXNDQ�
VHFDUD� VXEMHNWLI�� DUWLQ\D� SHPHULNVDDQ� PHQJJXQDNDQ�
SHQLODLDQ� GDQ� SHQJDODPDQ� WHNQLV� XQWXN� PHQHQWXNDQ�
NRQGLVL� NRPSRQHQ� XWDPD� VWUXNWXU� MHPEDWDQ�� 1LODL�
NRQGLVL� GLDPELO� EHUGDVDUNDQ� NULWHULD� SDGD� 7DEHO� ��
VHGDQJNDQ� SHQLODLQ� NRQGLVL� HOHPHQ� MHPEDWDQ� WHUWHUD�
SDGD�7DEHO���-�7DEHO���� 

����3HQDQJDQDQ�NHUXVDNDQ 

'DUL� KDVLO� SHQLODLDQ� QLODL� NRQGLVL�� PDND� UHNRPHQGDVL�
SHQDQJDQDQ�VHWLDS�NRPSRQHQ�EDQJXQDQ�MHPEDWDQ�\DLWX�
WLGDN�SHUOX�GLNDNXNDQ�SHQDQJDQDQ�XQWXN�EDQJXQDQ�DWDV�
GDQ� EDQJXQDQ� EDZDK� PDVXK� GDODP� NRQGLVL� EDLN��
.RPSRQHQ�\DQJ�SHUOX�GLWDQJDQL� \DLWX� ODQWDL� MHPEDWDQ�
GDQ�GDHUDK�DOLUDQ�VXQJDL�� 

%HUGDVDUNDQ� KDVLO� LQVSHNVL� GL� ODSDQJDQ�� WHUGDSDW�
EHEHUDSD� NHUXVDNDQ� \DQJ� WHUMDGL� SDGD� -HPEDWDQ�:D\�
*HGDX�� 6HODQMXWQ\D� DNDQ� GLMDEDUNDQ� NHUXVDNDQ� \DQJ�
GLDQJJDS� VXGDK� PHPHUOXNDQ� SHQDQJDQDQ� GLVHUWDL�
GHQJDQ�VROXVL�SHQDQJDQDQQ\D� 

������/DSLV�SHUPXNDDQ�EHUOXEDQJ 

.HUXVDNDQ� \DQJ� FXNXS� EXUXN� WHUMDGL� SDGD� ODSLV�
SHUPXNDDQ� MHPEDWDQ� \DQJ� EHUOXEDQJ� GHQJDQ� ORNDVL�
WLWLN� \DQJ� PHUDWD� GL� VHSDQMDQJ� ODQWDL� NHQGDUDDQ�
�*DPEDU����� 

3HQLODLDQ�NRQGLVL� HOHPHQ� MHPEDWDQ�SDGD� OHYHO���GDSDW�
GLOLKDW�SDGD�7DEHO���� 
3HQLODLDQ� NRQGLVL� MHPEDWDQ� VHFDUD� NHVHOXUXKDQ� GDSDW�
GLOLKDW�SDGD�7DEHO��� 

��� 

1DPD�
(OHPHQ %DKDQ .RGH�GDQ�

-HQLV 
3HQ\HEDE 
.HUXVDNDQ )RWR�GDQ�8UDLDQ�.HUXVDNDQ 5HNRPHQGDVL 

3HQDQJDQDQ 
9ROXPH 

.HUXVDNDQ 1. 

/$17$,�-(0%$7$1 1. � 

/DSLVDQ�
3HUNHUDVDQ $VSDO 

��� 

/DSLV�
SHUPXNDDQ�
EHUOXEDQJ 

3HOD\DQDQ�ODOX�
OLQWDV�GDQ�
NXDOLWDV�ODSLV�
DXV�\DQJ�
PHQXUXQ 

 

 

 

 

/DSLV� SHUPXNDDQ� EHUOXEDQJ� GDQ�
WLGDN� UDWD� GL� VHOXUXK� EHQWDQJ�
MHPEDWDQ� VHKLQJJD� EDJLDQ� \DQJ�
EHUOXEDQJ�GDSDW�GLJHQDQJL�DLU� 

'LODNXNDQ�
SHQDPEDODQ�
DWDX�RYHUOD\�
VHOXUXK�
SHUPXNDDQ�
MHPEDWDQ 

.HUXVDNDQEHUDW�
NDUHQD�OXEDQJ�
!���PP�
GDODPQ\D�
�YROXPH��������
P�[���P� �������
P�� 

� 

7DEHO����,QYHQWDULVDVL�NHUXVDNDQ�HOHPHQ 
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1DPD�
(OHPHQ %DKDQ .RGH�GDQ�

-HQLV 
3HQ\HEDE 
.HUXVDNDQ )RWR�GDQ�8UDLDQ�.HUXVDNDQ 5HNRPHQGDVL 

3HQDQJDQDQ 
9ROXPH 

.HUXVDNDQ 1. 

/$17$,�-(0%$7$1 1. � 

3HODW�/DQWDL %DMD 
%HWRQ - - 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3HODW� ODQWDL� VHJPHQ� SHUWDPD� 	�
WHUDNKLU� MHPEDWDQ�PHQJJXQDNDQ�
SHODW� EDMD� GHQJDQ� SDNX� NHOLQJ��
NHGXDQ\D�GDODP�NRQGLVL�EDLN� 
 
 
 
 
 
 
 
 

3HODW� ODQWDL� VHODLQ� SDGD� VHJPHQ�
SHUWDPD� GDQ� WHUDNKLU�PHUXSDNDQ�
SHODW�EHWRQ�\DQJ�VXGDK�GLEHULNDQ�
SHUEDLNDQ�LQMHNVL 

3HPHOLKDUDDQ�
SDGD�SHODW 
ODQWDL�EDMD 

- � 

%$1*81$1�$7$6�-(0%$7$1 1. � 

5DQJND %DMD - - 

 
 
 
 
 
 
 
 
 

5DQJND�EDMD�GDODP�NRQGLVL�EDLN 

- - � 

,NDWDQ�
DQJLQ�
EDZDK�
�5DQJND� 

%DMD ��� 
.DUDW /LQJNXQJDQ 

 
 
 
 
 
 
 
 

,NDWDQ� DQJLQ� EDZDK� GHNDW�
DEXWPHQW�VLVL�.UXL�GDODP�NRQGLVL�
EDLN� KDQ\D� DGD� VHGLNLW� NDUDW�
\DQJ� SHUOX� GLEHUVLKNDQ� DJDU�
WLGDN�PHQDPEDK�NHUXVDNDQ 

3HPEHUVLKDQ�
EDJLDQ�LNDWDQ�
DQJLQ�GDUL�
NDUDW 

.HUXVDNDQ�ULQJDQ�
NDUHQD�NDUDW������
GDUL�XNXUDQ�
�YROXPH����VHJPHQ�
����EDWDQJ�
GLDJRQDO� �����P� 

� 

6DQGDUDQ�
KRUL]RQWDO %DMD - - 

 
 
 
 
 
 
 
 
 

7LDQJ�VDQGDUDQ�GDODP�NRQGLVL�EDLN 

- - � 

7DEHO����,QYHQWDULVDVL�NHUXVDNDQ�HOHPHQ��/DQMXWDQ� 
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1DPD�
(OHPHQ %DKDQ .RGH�GDQ�

-HQLV 
3HQ\HEDE 
.HUXVDNDQ )RWR�GDQ�8UDLDQ�.HUXVDNDQ 5HNRPHQGDVL 

3HQDQJDQDQ 
9ROXPH 

.HUXVDNDQ 1. 

%$1*81$1�%$:$+�-(0%$7$1 1. � 

7HPERN�
VD\DS - 

��� 
6FRXULQJ���
JHUXVDQ 

$UXV�DOLUDQ�
VXQJDL 

 
 
 
 
 
 
 
 

6D\DS� DEXWPHQ� GDUL� VLVL� .UXL�
PHQJDODPL� JHUXVDQ� GL� NHGXD�
EDJLDQ�KXOX�GDQ�KLOLU 

3HUOX�
SHUOLQGXQJDQ�
GHQJDQ�
PHQJJXQDNDQ�
EURQMRQJ�GL�
VHNLWDU�
DEXWPHQW��
�YROXPH��
JDELRQ����P� 

.HUXVDNDQ�ULQJDQ��
NDUHQD�WLGDN�DGD�
SHQJLNLVDQ�GDVDU�
VXQJDL��YROXPH����
P�[���P�[���P� �
���P�� 

� 

'LQGLQJ�
3HQDKDQ�
7DQDK�
�.HSDOD�
-HPEDWDQ� 

%HWRQ 
��� 

.RWRU�GDQ�
EHUOXPXW 

/LQJNXQJDQ 

 
 
 
 
 
 
 
 
 
 

$UHD�NHSDOD�MHPEDWDQ�GLWXPEXKL�
WDQDPDQ�OLDU 

3HQXUXQDQ�
PXWX�DNLEDW�
WXPEXKQ\D�
WDQDPDQ�GDQ�
EHUOXPXW 

3HUOX�
SHPEHUVLKDQ�
WDQDPDQ�OLDU 

� 

'$(5$+�$/,5$1�681*$, 1. � 

$OLUDQ�$LU�
8WDPD - 

���� 
3HQJLNLVDQ�
SDGD�GDHUDK�
GHNDW�NHSDOD�
MHPEDWDQ 

$UXV�DOLUDQ�
VXQJDL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.RQGLVL� DOLUDQ� VXQJDL� FXNXS�
WHQDQJ�� � EDJLDQ� KLOLU� ODQJVXQJ�
EHUPXDUD�NH�ODXW 

8QWXN�
SHQJDPDQDQ�
DEXWPHQW�
MDQJND�
SDQMDQJ�SHUOX�
GLSDVDQJ�
EURQMRQJ 

.HUXVDNDQ�
ULQJDQ�NDUHQD�
SHQJLNLVDQ 

� 

%URQMRQJ %DWX - - 

 
 
 
 
 
 
 
 
 

%URQMRQJ� GDODP� NRQGLVL� EDLN�
QDPXQ� SHUNXDWDQ� EHUXSD�
EURQMRQJ� KDQ\D� DGD� GL� VLVL�
3XJXQJ� 7DPSDN� NH� DUDK� KLOLU��
SDGDKDO� GL� VLVL� KXOXQ\D� PXODL�
PHQJDODPL�JHUXVDQ 

6HEDLNQ\D 
EURQMRQJ�GL 
SHUSDQMDQJ�NH 
DUDK�KXOX 
3XJXQJ 
7DPSDN 
VHSDQMDQJ�
����P�GDQ 
GLSDVDQJ�MXJD 
GL�VLVL�.UXL 
VHSDQMDQJ 
����P�NH�DUDK 
KXOX�GDQ 
KLOLUQ\D 

- � 

7DEHO����,QYHQWDULVDVL�NHUXVDNDQ�HOHPHQ��/DQMXWDQ� 
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3HUEDLNDQ� ODQWDL� NHQGDUDDQ� GHQJDQ� NRQGLVL� EHUOXEDQJ�
GDSDW� GLWDQJDQL� GHQJDQ�PHODNXNDQ�SHODSLVDQ� DVSDO� EDUX�
�RYHUOD\�� DWDX�SHQDPEDODQ� �SDWFKLQJ��SDGD�GDHUDK�\DQJ�
EHUOXEDQJ�� 1DPXQ� VHEDLNQ\D� VHEHOXP� RYHUOD\�� SHUOX�
GLODNXNDQ� SHQJDQJNDWDQ�SHQJJDUXNDQ� SHUNHUDVDQ� ODPD�
WHUOHELK� GDKXOX�� +DO� LQL� EHUWXMXDQ� DJDU� EHUDW� VHQGLUL�
MHPEDWDQ� WLGDN� PHQLQJNDW� \DQJ� GDSDW� EHUSRWHQVL�
PHQXUXQNDQ�NLQHUMD�VWUXNWXU�MHPEDWDQ� 

����� 3HQJLNLVDQ�SDGD�GDHUDK�GHNDW�NHSDOD�MHPEDWDQ 

.RQGLVL�DOLUDQ�VXQJDL�FXNXS�WHQDQJ�VDDW�GLODNXNDQ�VXUYHL�
GL� NRQGLVL� FXDFD� \DQJ� FHUDK�� 1DPXQ� VDDW� SHPHULNVDDQ�
GLWHPXNDQ� NRQGLVL� EDKZD� SDGD� GDHUDK� NHSDOD� MHPEDWDQ�
WHUMDGL� SHQJLNLVDQ� �*DPEDU� ��� � VHKLQJJD� WHUMDGL�
VFRXULQJ�SDGD�WHPERN�VD\DS�\DQJ�GDSDW�GLDNLEDWNDQ�ROHK�
JHUXVDQ� DOLUDQ� VXQJDL� VDDW� KXMDQ�� PHQJLQJDW� OHWDN�
MHPEDWDQ� \DQJ� EHUDGD� GL� KXOX� VXQJDL� GDQ� EHUMDUDN� ���
PHWHU�GDUL�ODXW�OHSDV�� 

/HYHO�� /HYHO�� 1LODL�.RQGLVL 

.RGH (OHPHQ .RGH (OHPHQ 6 5 . ) 3 1. 

����� $OLUDQ�VXQJDL 
����� $OLUDQ�$LU�8WDPD � � � � � � 

����� %URQMRQJ � � � � � � 

����� %DQJXQDQ�EDZDK 
����� 'LQGLQJ�SHQDKDQ�WDQDK��NHSDOD�MHPEDWDQ� � � � � � � 

����� 7HPERN�VD\DS � � � � � � 

    ����� 3HODW�ODQWDL � � � � � � 

����� %DQJXQDQ�DWDV 

����� /DQWDL�-HPEDWDQ � � � � � � 

����� %DWDQJ�WHSL�DWDV � � � � � � 

����� %DWDQJ�WHSL�EDZDK � � � � � � 

����� %DWDQJ�GLDJRQDO � � � � � � 

����� ,NDWDQ�DQJLQ�DWDV � � � � � � 

����� ,NDWDQ�DQJLQ�EDZDK � � � � � � 

����� 6DPEXQJDQ � � � � � � 

    ����� 6DQGDUDQ�KRUL]RQWDO � � � � � � 

7DEHO����3HPEHULDQ�QLODL�NRQGLVL�SDGD�OHYHO�� 

1LODL�.RQGLVL 

/17 %$ %% '$6 1. 

� � � � � 

7DEHO����3HQLODLDQ�NRQGLVL�MHPEDWDQ 7DEHO����5HNRPHQGDVL�SHQJDQJDQDQ�MHPEDWDQ 

5HNRPHQGDVL�3HQDQJDQDQ 

/17 %$ %% '$6 

3 7 3 7 

&DWDWDQ��� 3  � SHPHOLKDUDDQ�UXWLQ 
 7  � SHQDQJDQDQ�VHPHQWDUD 

*DPEDU����.RQGLVL�ODSLV�SHUPXNDDQ 
�6XUYHL�SHPHULNVDDQ�GHWDLO������� 

$JDU� SHQJJHUXVDQ� WLGDN� WHUMDGL� OHELK� ODQMXW� GDQ�
PHPEDKD\DNDQ� VWUXNWXU� XWDPD�� PDND� SHUOX� GLSHUEDLNL�
GHQJDQ� EHEHUDSD� SHQDQJDQDQ� SHQFHJDKDQ� VHSHUWL�
SHPEXDWDQ� EURQMRQJ� GLVHNLWDU� DEXWPHQW�� GHQJDQ�
SHUNXDWDQ����P�NH�DUDK�KXOX�GDQ�KLOLUQ\D�GLSDVDQJ�SDGD�
NHGXD� VLVL� DEXWPHQW�� ,OXVWUDVL� SHUEDLNDQ�EURQMRQJ�SDGD�
GLQGLQJ�VXQJDL�GDSDW�GLOLKDW�SDGD�*DPEDU���� 

����3UHGLNVL�VLVD�XPXU 

%HUGDVDUNDQ� SHUKLWXQJDQ� QLODL� NRQGLVL�� PDND� SUHGLNVL�
VLVD� XPXU� MHPEDWDQ� GDSDW� GLKLWXQJ� GHQJDQ� SHUVDPDDQ�
EHULNXW� 

3UHGLNVL� XPXU� MHPEDWDQ� QRUPDO� GHQJDQ� QLODL� NRQGLVL�
VHEHVDU� �� DGDODK� ������ WDKXQ�� 0DND� GDUL� LWX� SUHGLNVL�
VLVD�XPXU�EHUGDVDUNDQ�PHWRGH�%LQD�0DUJD�DGDODK� ����
–������� �������WDKXQ� 

*DPEDU����.RQGLVL�GDHUDK�GHNDW�NHSDOD�MHPEDWDQ� 
�6XUYHL�SHPHULNVDDQ�GHWDLO������� 
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*DPEDU����,OXVWUDVL�EDQJXQDQ�SHOHQJNDS�EURQMRQJ 

���.HVLPSXODQ�GDQ�6DUDQ 

����.HVLPSXODQ 

�� 6WUXNWXU�-HPEDWDQ�:D\�*HGDX�GDODP�NRQGLVL�UXVDN�
ULQJDQ� GHQJDQ� QLODL� NRQGLVL� VHEHVDU� �� VHKLQJJD�
SUHGLNVL�VLVD�XPXU�DGDODK�������WDKXQ� 

�� %HEHUDSD� HOHPHQ� \DQJ� PHPEXWXKNDQ� SHQDQJDQDQ�
GLDQWDUDQ\D� ODQWDL� MHPEDWDQ� GHQJDQ� 1.�  � �� GDQ�
EDQJXQDQ� EDZDK� MHPEDWDQ� GHQJDQ� 1.�  � ���
6HGDQJNDQ� NRPSRQHQ� ODLQQ\D� KDQ\D� PHQJDODPL�
UXVDN� ULQJDQ� GDQ� PDVLK� EHOXP� PHPHUOXNDQ�
SHQDQJDQDQ� 

�� +DVLO� SHQLODLDQ� NRQGLVL� YLVXDO� MHPEDWDQ�
PHQXQMXNNDQ� EDKZD� NLQHUMD� GDQ� XPXU� VLVD�
MHPEDWDQ� PDVLK� VHVXDL� GHQJDQ� SHUHQFDQDDQ� DZDO�
MHPEDWDQ� 

�� .LQHUMD� VWUXNWXU� MHPEDWDQ� GDSDW� GLWLQJNDWNDQ�
NHPEDOL� GHQJDQ� PHODNXNDQ� SHUEDLNDQ� SDGD� ODSLV�
SHUPXNDDQ�GDQ�SHPDVDQJDQ�EURQMRQJ�VHSDQMDQJ����
PHWHU�NH�DUDK�KXOX�GDQ�KLOLU�GL�VHNLWDU�DEXWPHQ� 

�� 3HQLODLDQ� NRQGLVL� YLVXDO� MHPEDWDQ� PHWRGH� %06��
GHQJDQ� SDUDPHWHU� QLODL� NRQGLVL� WHUPDVXN� NXDOLWDWLI�
VXE\HNWLI� VHKLQJJD� SHUOX� PHWRGH� SHQLODLDQ�

��� 

SHPEDQGLQJ� XQWXN�PHODNXNDQ� YHULILNDVL��PLVDOQ\D�
GHQJDQ�PHWRGH�%ULGJH�&RQGLWLRQ�5DWLR��%&5�� 

����6DUDQ 

�� 'HQJDQ� PHPSHUKDWLNDQ� NRQGLVL�� VHFDUD� NKXVXV�
-HPEDWDQ� :D\� *HGDX� PHPHUOXNDQ� SHQDQJDQDQ��
3HUEDLNDQ�GDQ�SHQDQJDQDQ�WHUVHEXW�DQWDUD�ODLQ� 

�� PHODNXNDQ� SDWFKLQJ� SDGD� VHWLDS� WLWLN� ODSLV�
SHUPXNDDQ�\DQJ�EHUOXEDQJ� 

�� SHPEXDWDQ� EURQMRQJ� GLVHNLWDU� DEXWPHQW�� GHQJDQ�
SHUNXDWDQ����P�NH�DUDK�KXOX�GDQ�KLOLUQ\D�GLSDVDQJ�
SDGD�NHGXD�VLVL�DEXWPHQW��GDQ 

�� SHUOX� GLODNXNDQ� SHPHULNVDDQ� GHWDLO� MHPEDWDQ�
NHPEDOL� GL� WDKXQ� ����� XQWXN� PHQJHWDKXL� NRQGLVL�
WHUNLQL�HOHPHQ�MHPEDWDQ� 

'DIWDU�3XVWDND 

'LUMHQ�%LQD�0DUJD��������%ULGJH�0DQDJHPHQW�6\VWHP�
3DQGXDQ�3HPHULNVDDQ� -HPEDWDQ��'HSDUWHPHQW�
3HNHUMDDQ�8PXP�5HSXEOLN�,QGRQHVLD��-DNDUWD�� 

'LUMHQ� %LQD� 0DUJD�� ������ 3DQGXDQ� 5HQFDQD� GDQ�
3URJUDP� MHPEDWDQ�� 'HSDUWHPHQW� 3HNHUMDDQ�
8PXP�5HSXEOLN�,QGRQHVLD��-DNDUWD�� 

'LUMHQ�%LQD�0DUJD�� ������3DQGXDQ�6LVWHP� ,QGRUPDVL�
0DQDMHPHQ� -HPEDWDQ��'HSDUWHPHQW� 3HNHUMDDQ�
8PXP�5HSXEOLN�,QGRQHVLD��-DNDUWD�� 

'LUMHQ� %LQD� 0DUJD�� ������ 3DQGXDQ� 3HQDQJDQDQ�
3UHVHUYDVL� -HPEDWDQ�� 'LUHNWRUDW� %LQD� 7HNQLN��
-DNDUWD�� 

*LQWLQJ� '75�� ������ .DMLDQ� (ILVLHQVL� 3HPHOLKDUDDQ�
-HPEDWDQ� 3DGD� %PV� %LQD� 0DUJD� 'DQ� 8SD\D�
3HQHQWXDQ� 3ROD� 3HQJDORNDVLDQ� %LD\D�
3HPHOLKDUDDQ� �6WXGL� .DVXV� �� -HPEDWDQ� -DODQ�
5D\D�'L�-DZD�%DUDW���7HVLV��%DQGXQJ�� ,QVWLWXW�
7HNQRORJL�%DQGXQJ� 

.HPHQWULDQ� 3HNHUMDDQ� 8PXP�� ������ 3HGRPDQ�
3HPHULNVDDQ�-HPEDWDQ�1R����-���3�%0�������
-DNDUWD�� 

.HPHQWULDQ� 3HNHUMDDQ� 8PXP�� ������ 3HPHULNVDDDQ�
'HWDLO�-HPEDWDQ��-DNDUWD�� 

6FKRGHN�� 'DQLHO� /�� ������ 6WUXNWXU�� %DQGXQJ�� 37��
(UDVHV�� 

6RHPDUGL�� %��:�� ������ 3HQJHPEDQJDQ�0RGHO� 6LVWHP�
0DQDMHPHQ� ,QIUDVWUXNWXU� 3DGD� 3UR\HN�
3HPHOLKDUDDQ� GDQ� 5HKDELOLWDVL� -HPEDWDQ��
/DSRUDQ� 3HQHOLWLDQ� +LEDK� %HUVDLQJ� 3HUJXUXDQ�
7LQJJL� ,;���� %DQGXQJ�� ,QVWLWXW� 7HNQRORJL�
%DQGXQJ�� 

6XEDJMR��*���7ULZL\RQR��$���6DW\DUQR��,��������6LVWHP�
,QIRUPDVL�0DQDMHPHQ� -HPEDWDQ�%HUEDVLV�:HE�
'HQJDQ�0HWRGH�%ULGJH�&RQGLWLRQ�5DWLQJ��6WXGL�
.DVXV� 3HQJHORODDQ� -HPEDWDQ� GL� .DEXSDWHQ�
*DUXW���)RUXP�7HNQLN�6LSLO��1R������ 


