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$%675$. 

 

-DPLQDQ� .HVHKDWDQ� 1DVLRQDO� �-.1�� PHUXSDNDQ� LPSOHPHQWDVL� GDUL� 88� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ� 6LVWHP�����

-DPLQDQ� 6RVLDO� 1DVLRQDO� �6-61�� GL� ELGDQJ� NHVHKDWDQ� GHQJDQ� NRQVHS� 8QLYHUVDO� +HDOWK� &RYHUDJH� �8+&�� \DQJ�����������

PHPDNVD�SHVHUWDQ\D�PHQJLNXWL�VLVWHP�UXMXNDQ�EHUMHQMDQJ�XQWXN�PHQGDSDWNDQ�SHOD\DQDQ�NHVHKDWDQ� NRPSUHKHQVLI��

PXUDK��WHUMDQJNDX��QDPXQ�EHUNXDOLWDV��%HOXP�HIHNWLIQ\D�VLVWHP�UXMXNDQ�GL�,QGRQHVLD��EHUGDPSDN�SDGD�SHQXPSXNDQ�

SDVLHQ� GL� IDVLOLWDV� NHVHKDWDQ� ODQMXWDQ�� VHKLQJJD� WHUMDGL� SHPDQIDDWDQ� WHQDJD� WHUDPSLO� GDQ� SHUDODWDQ� FDQJJLK� VHFDUD�

WLGDN�WHSDW�JXQD�GDQ�PHQXUXQQ\D�NXDOLWDV�SHOD\DQDQ�NHVHKDWDQ��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�SHQGHNDWDQ�NXDOLWDWLI��

GHQJDQ�PHWRGH�DQDOLVD�\DQJ�GLJXQDNDQ��\DNQL�FRQWHQW�DQDO\VLV�EHUGDVDUNDQ�WULDQJXODVL�PHWRGH��WULDQJXODVL�VXPEHU��

GDQ�WULDQJXODVL�GDWD��+DVLO�SHQHOLWLDQ�GLEDJL�GDODP���NRPSRQHQ��\DLWX�NDUDNWHULVWLN�VLVWHP�UXMXNDQ�PHGLV�GDQ�VLVWHP�

UXMXNDQ�EHUMHQMDQJ��GLPDQD�SDGD�NDUDNWHULVWLN�VLVWHP�UXMXNDQ�PHGLV��LPSOHPHQWDVL�-.1�PHPEDZD�SHUEDLNDQ�GDODP�

VLVWHP� UXMXNDQ� GL� 568'�'U��$GMLGDUPR�.DEXSDWHQ� /HEDN��ZDODXSXQ� EHOXP� VLJQLILNDQ��$GDSXQ� GDUL� NRPSRQHQ���

VLVWHP�UXMXNDQ�EHUMHQMDQJ��SHUEDLNDQ�EDUX�QDPSDN�SDGD�DVSHN�NHELMDNDQ�GDQ�SURVHGXU��VHKLQJJD�PDVLK�GLSHUOXNDQ�

XSD\D�NHUDV�XQWXN�PHQLQJNDWNDQ�DVSHN�ODLQQ\D�GDODP�UDQJND�PHQFLSWDNDQ�VLVWHP�UXMXNDQ�\DQJ�OHELK�EDLN��6DQJDW�

GLKDUDSNDQ��KDVLO�SHQHOLWLDQ�LQL�GDSDW�PHQMDGL�VDODK�VDWX�PDVXNNDQ�EDJL�SLKDN�PDQDMHPHQ�UXPDK�VDNLW�GDQ�LQVWDQVL�

WHUNDLW�GDODP�PHPSHUEDLNL�EHUEDJDL�DVSHN�\DQJ�WHUNDLW�GHQJDQ�NHEHUKDVLODQ�SHODNVDQDDQ�VLVWHP�UXMXNDQ�EHUMHQMDQJ�

GL�.DEXSDWHQ�/HEDN�GHPL�WHUFDSDLQ\D�8QLYHUVDO�+HDOWK�&RYHUDJH��8+&��GL�,QGRQHVLD� 

.DWD�NXQFL��1DWLRQDO�+HDOWK�,QVXUDQFH��1+,���VLVWHP�UXMXNDQ�PHGLV��VLVWHP�UXMXNDQ�EHUMHQMDQJ� 

 

 

$%675$&7 

 

1DWLRQDO� +HDOWK� ,QVXUDQFH� �1+,�� LV� WKH� LPSOHPHQWDWLRQ� RI� WKH� /DZ�� ��� \HDU� ����� RQ� 1DWLRQDO� 6RFLDO� 6HFXULW\�������

6\VWHP�LQ�WKH�ILHOG�RI�KHDOWKFDUH�ZLWK�WKH�FRQFHSW�RI�8QLYHUVDO�+HDOWK�&RYHUDJH��8+&��WKDW�IRUFHG�SDUWLFLSDQWV�WR�

IROORZ� D� WLHUHG� UHIHUUDO� V\VWHP� WR� JHW� FRPSUHKHQVLYH� KHDOWK� FDUH�� FKHDS�� DIIRUGDEOH� EXW� JRRG� TXDOLW\�� 7KH��������������

LQHIIHFWLYHQHVV� RI� WKH� UHIHUUDO� V\VWHP� LQ� ,QGRQHVLD� JLYHV� LPSDFW� RQ� WKH� DFFXPXODWLRQ� RI� SDWLHQWV� LQ� KHDOWKFDUH������������

IDFLOLWLHV�UHVXOWLQJ�LQ�WKH�XWLOL]DWLRQ�RI�DGYDQFHG�VNLOOHG�SURYLGHUV�DQG�DGYDQFHG�HTXLSPHQWV�DUH�LQDSSURSULDWH�DQG�

WKH�GHFOLQLQJ�TXDOLW\�RI�KHDOWK�FDUH��7KLV�VWXG\�XVHG�D�TXDOLWDWLYH�DSSURDFK��WKH�DQDO\WLFDO�PHWKRGV�XVHG�RI�FRQWHQW�

DQDO\VLV�DUH�EDVHG�RQ�PHWKRG�WULDQJXODWLRQ���VRXUFH�WULDQJXODWLRQ�DQG�GDWD�WULDQJXODWLRQ��7KH�UHVXOWV�RI�WKH�VWXG\�

ZHUH�GLYLGHG�LQWR�WZR�FRPSRQHQWV��QDPHO\�WKH�PHGLFDO�UHIHUUDO�V\VWHP�FKDUDFWHULVWLFV�DQG�WLHUHG�UHIHUUDO�V\VWHP��,Q�

PHGLFDO�UHIHUUDO�V\VWHP�FKDUDFWHULVWLFV��1+,�OHG�WR�LPSURYHPHQWV�LQ�WKH�LPSOHPHQWDWLRQ�RI�D�UHIHUUDO�V\VWHP�LQ�'U��

$GMLGDUPR� +RVSLWDO� DOWKRXJK� LW� LV� QRW� WRR� VLJQLILFDQW�� :KLOH� LQ� WKH� DQG� WLHUHG� UHIHUUDO� V\VWHP� FRPSRQHQWV������������������������

LPSURYHPHQWV�H[LVWHG�LQ�WKH�DVSHFW�RI�SROLF\�DQG�SURFHGXUHV��VR�WKDW�D�VWURQJ�HIIRUW�LV�VWLOO�QHHGHG�WR�LPSURYH�RWKHU�

DVSHFWV�RI�FUHDWLQJ�D�EHWWHU�UHIHUUDO�V\VWHP��,W�LV�H[SHFWHG�WKDW�WKH�UHVXOWV�RI�WKLV�VWXG\�PD\�EH�RQH�RI�WKH�LQSXW�IRU�

WKH� KRVSLWDO� PDQDJHPHQW� DQG� UHODWHG� LQVWLWXWLRQV� LQ� LPSURYLQJ� YDULRXV� DVSHFWV� UHODWHG� WR� WKH� VXFFHVVIXO��������������������

LPSOHPHQWDWLRQ�RI�D�WLHUHG�UHIHUUDO�V\VWHP�LQ�/HEDN�'LVWULFW�LQ�RUGHU�WR�DFKLHYH�8QLYHUVDO�+HDOWK�&RYHUDJH��8+&��

LQ�,QGRQHVLD� 

 

.H\ZRUGV��1DWLRQDO�+HDOWK�,QVXUDQFH��1+,���PHGLFDO�UHIIHUDO�V\VWHP��WLHUHG�UHIHUUDO�V\VWHP� 

$QDOLVLV�6LVWHP�5XMXNDQ�-DPLQDQ�.HVHKDWDQ�1DVLRQDO 

568'��'U��$GMLGDUPR�.DEXSDWHQ�/HEDN 

568'�'U��$GMLGDUPR����������������������������������������������������������������������������������������������������������

-DODQ�,NR�-DWPLNR�1RPRU������������������������������������������������������������������������������������������������������ ��

UVXGDGMLGDUPR#\DKRR�FR�LG 

.DUOHDQQH�/RQ\�3ULPDVDUL 

$QDO\VLV�RI�1DWLRQDO�+HDOWK�,QVXUDQFH�5HIHUUDO�6\VWHP�LQ�3XEOLF�+RVSLWDO�GU�$GMLGDUPR�/HEDN 

-XUQDO�$56,�-DQXDUL����� 


(PDLO��NDUOHDQHSULPDVDUL#\DKRR�FRP 



��� 

 

3(1'$+8/8$1 

 

-DPLQDQ� NHVHKDWDQ� 1DVLRQDO� �-.1�� PHUXSDNDQ� XSD\D�

\DQJ� GLODNXNDQ� SHPHULQWDK� XQWXN� PHQMDPLQ� NHVHKDWDQ�

VHOXUXK� PDV\DUDNDW� ,QGRQHVLD� VHFDUD� NRPSUHKHQVLI����������

PXUDK�� WHUMDQJNDX� GDQ� EHUPXWX�� PHODOXL� VLVWHP� UXMXNDQ�

\DQJ� EHUMDODQ� EDLN�� 0HQXUXW� SHQHOLWLDQ� \DQJ� GLODNXNDQ�

%DSQD� GNN� ����������� GLWHPXNDQ� EDKZD� EDQ\DN� SDVLHQ�

\DQJ� PHODNXNDQ� E\� SDVV� XQWXN� SHQ\DNLW� \DQJ� GDSDW���������

GLWDQJDQL� GL� IDVLOLWDV� NHVHKDWDQ� SULPHU�� +DO� WHUVHEXW�������������

PHQMDGL� VDODK� VDWX� SHQ\HEDE� WHUMDGLQ\D� SHQXPSXNDQ�

SDVLHQ� GL� UXPDK� VDNLW� SHPHULQWDK�� /HPDKQ\D� VLVWHP�����������

UXMXNDQ�EHUGDPSDN�SDGD�SHQJJXQDDQ�6'0�GDQ�WHNQRORJL�

FDQJJLK� � WLGDN� WHSDW� JXQD�� $GDQ\D� SHQJDPELODQ� KDN����������

SHVHUWD� DVXUDQVL� VRVLDO� GDODP� SHOD\DQDQ� NHVHKDWDQ� ROHK�

SHVHUWD�PDQGLUL�GDQ�SHVHUWD�DVXUDQVL�VRVLDO�\DQJ�WLGDN�LNXW�

DWXUDQ�UXMXNDQ�EHUMHQMDQJ�� 

 

%HOXP� RSWLPDOQ\D� VLVWHP� UXMXNDQ� GDSDW� WHUOLKDW� SDGD��

UXMXNDQ� \DQJ� WLGDN� VHVXDL� GHQJDQ� LQGLNDVL� UXMXNDQ� GDQ�

UXMXN�EDOLN�\DQJ�WLGDN�EHUMDODQ��6HPXD�LWX�EHUDNLEDW�SDGD�

SHQXPSXNDQ� SDVLHQ� \DQJ� WHUMDGL� GL� 568'� GDQ� SDGD�

DNKLUQ\D�EHUGDPSDN�SDGD�PHQXUXQQ\D�NXDOLWDV�SHOD\DQDQ�

NHVHKDWDQ��$GDSXQ�PDVDODK�NHSDWXKDQ�SHWXJDV�NHVHKDWDQ�

WHUKDGDS� SHODNVDQDDQ� NHELMDNDQ� GDQ� SHGRPDQ� WHQWDQJ�

VLVWHP� UXMXNDQ� MXJD� EHUSHQJDUXK� WHUKDGDS� SHODNVDQDDQ�

VLVWHP�UXMXNDQ�������� 

 

3HQHOLWLDQ� LQL�GLODNXNDQ�GHQJDQ�WXMXDQ�XQWXN�PHQJHWDKXL�

GDQ�PHQJDQDOLVLV�SHQJDUXK�-.1�WHUKDGDS�VLVWHP�UXMXNDQ�

PHGLV� GDQ� MXJD� WHUKDGDS� VLVWHP� UXMXNDQ� EHUMHQMDQJ� GL�

568'�'U��$GMLGDUPR��.DEXSDWHQ�/HEDN� 

 

7,1-$8$1�3867$.$ 

 

8QLYHUVDO�+HDOWK�&RYHUDJH��8+&� 

 

'HFODUDWLRQ� RI� +XPDQ� 5LJKW� SDGD� WDKXQ� ����� WHODK�

PHQ\DWDNDQ�EDKZD�SHUDZDWDQ� NHVHKDWDQ� VHUWD� SHOD\DQDQ�

VRVLDO�PHUXSDNDQ� KDN� D]DVL�PDQXVLD� \DQJ�PHQGDVDU� GDQ�

GLDNXL� ROHK� VHOXUXK� EDQJVD� GL� GXQLD�� %HUGDVDUNDQ� SDGD�

GHNODUDVL� WHUVHEXW�� PDND� EHEHUDSD� QHJDUD� SXQ� PXODL�

PHQJHPEDQJNDQ�VLVWHP�MDPLQDQ�NHVHKDWDQ�XQWXN�VHOXUXK�

SHQGXGXN� �8QLYHUVDO� +HDOWK� &RYHUDJH��� $GDSXQ� VDUDQD�

SHOD\DQDQ� NHVHKDWDQ� \DQJ� GLWHQWXNDQ� KDUXVODK� PHPLOLNL�

VWDQGDU�NXDOLWDV�SHOD\DQDQ�\DQJ� WLQJJL�� WHUMDQJNDX�GDODP�

KDO� ELD\D�� PXGDK� GLDNVHV�� GDQ� MXJD� PHQHUDSNDQ� VLVWHP�

SHOD\DQDQ� NHVHKDWDQ� \DQJ� HILVLHQ� �$WXQ�� HW� DO�� ����������

'DODP� UDQJND�PHZXMXGNDQ�8QLYHUVDO�+HDOWK�&RYHUDJH��

VDQJDW�GLEXWXKNDQ�SHUDQ�GDQ�MXJD�GXNXQJDQ�GDUL�EHUEDJDL�

VHNWRU� \DQJ� LNXW� VHUWD� PHQMDPLQ� NHVHKDWDQ� PDV\DUDNDW�

WHUPDVXN�SHQGLGLNDQ�� WUDQVSRUWDVL�� GDQ� MXJD� SHUHQFDQDDQ�

SHUNRWDDQ��:+2����������� 

 

0HQXUXW�81'3� ����������� NHEHUODQJVXQJDQ� VXDWX� QHJDUD�

GLWHQWXNDQ� ROHK� IDNWRU� VRVLDO� GDQ� OLQJNXQJDQ� \DQJ�

PHPSHQJDUXKL�WLQJNDW�NHVHKDWDQ�PDV\DUDNDWQ\D��$GDSXQ�

SHQLQJNDWDQ� NHVHKDWDQ� ZDUJD� QHJDUD� DNDQ� EHUNRQWULEXVL�

ODQJVXQJ� WHUKDGDS� SHPEDQJXQDQ� VXPEDU� GD\D� PDQXVLD��

0HQXUXW� %XQG\� GDODP� (YDQV� �������� SHQLQJNDWDQ�

NHVHKDWDQ� MXJD�EHUNRQWULEXVL�SDGD�SHUWXPEXKDQ�HNRQRPL�

VXDWX� QHJDUD�� 'HQJDQ� NHDGDDQ� NHVHKDWDQ� \DQJ� EDLN�

VHVHRUDQJ�DNDQ�PDPSX�EHNHUMD�GDQ�PHQJKDVLONDQ�VHVXDWX�

XQWXN�PHQLQJNDWNDQ�HNRQRPL�NHOXDUJDQ\D���� 

 

.HEHUKDVLODQ� SHPELD\DDQ�NHVHKDWDQ� GDODP�NRQVHS�8+&������

�8QLYHUVDO� +HDOWK� &RYHUDJH�� GLGDSDWNDQ� GDUL� 7KDLODQG��

3DGD� WDKXQ� ������ GXD� SHUWLJD� GDUL� SHQGXGXN� 7KDLODQG�

WLGDN� PHPLOLNL� DVXUDQVL� NHVHKDWDQ�� 1DPXQ�� SDGD� WDKXQ�

������ KDQ\D� ������ GDUL� SHQGXGXN� 7KDLODQG� \DQJ� WLGDN�

GLDVXUDQVLNDQ��6HWHODK�GLEHUODNXNDQQ\D�8QLYHUVDO�+HDOWK�

&RYHUDJH� �8+&��� DQJND� LQL� WXUXQ� PHQMDGL� NXUDQJ� GDUL�

���������� 

 

8+&�GL�-HSDQJ�WHODK�GLFDSDL�SDGD�WDKXQ�������'L�-HSDQJ��

ELD\D� \DQJ� GLWHWDSNDQ� XQWXN� OD\DQDQ� UXPDK� VDNLW� WHODK�

GLVHUDJDPNDQ� XQWXN� VHOXUXK� ZLOD\DK� VHMDN� WDKXQ� ������

3HQHWDSDQ� KDUJD� PHUXSDNDQ� NXQFL� XQWXN� PHPHOLKDUD�

HNXLWDV�GDQ�MXJD�NHVWDELODQ�ELD\D�NHVHKDWDQ���� 

 

-DPLQDQ�.HVHKDWDQ�1DVLRQDO���-.1�� 

 

3URJUDP� -.1� PHUXSDNDQ� LPSOHPHQWDVL� GDUL� 8QGDQJ-

8QGDQJ�6LVWHP�-DPLQDQ�6RVLDO�1DVLRQDO����GDQ�88�%DGDQ�

3HQ\HOHQJJDUD� -DPLQDQ� 6RVLDO����� XQWXN�PHQFDSDL� 8+&��

-DPLQDQ� NHVHKDWDQ� \DQJ� PH\HOXUXK� KDUXV� PHQFDNXS� ��

�WLJD��DNVHV� 

�� $NVHV�)LVLN� 

'L� PDQD� NHWHUVHGLDDQ� OD\DQDQ� NHVHKDWDQ� \DQJ� EDLN��

WHUMDQJNDX� GDUL� VHJL� MDUDN�� MDP� EXND� \DQJ� WHUVHGLD�

SDGD�VDDW�GLEXWXKNDQ� 

�� .HWHUMDQJNDXDQ�.HXDQJDQ� 

0HPSHUKLWXQJNDQ� NHPDPSXDQ� PHPED\DU� SDVLHQ��

WLGDN�KDQ\D�GDUL�ELD\D�SHOD\DQDQ�NHVHKDWDQ��WDSL�MXJD�

RSSRUWXQLW\�FRVW�\DQJ�WHUMDGL� 

�� $NVHSWDELOLWDV 

.HVHGLDDQ�RUDQJ�XQWXN�PHQFDUL� OD\DQDQ��3HQHULPDDQ�

SDVLHQ� WHUKDGDS� OD\DQDQ� UHQGDK� NHWLND� PHOLKDW�

OD\DQDQ� WLGDN� HIHNWLI� DWDX� NHWLND� IDNWRU-IDNWRU� VRVLDO�

GDQ� EXGD\D� VHSHUWL� EDKDVD� DWDX� XVLD�� MHQLV� NHODPLQ��

GDQ� HWQLV�DJDPD� GDUL� SHQ\HGLD� NHVHKDWDQ� PHQFHJDK�

PHUHND�PHQFDUL�OD\DQDQ�WHUVHEXW������ 

 

6LVWHP�5XMXNDQ�3HOD\DQDQ�.HVHKDWDQ 

 

6LVWHP� UXMXNDQ� SHOD\DQDQ� NHVHKDWDQ� PHUXSDNDQ� ZXMXG�

SHQ\HOHQJJDUDDQ� SHOD\DQDQ� NHVHKDWDQ� \DQJ� PHQJDWXU�

SHOLPSDKDQ� WXJDV-WXJDV� GDQ� WDQJJXQJ� MDZDE� SHOD\DQDQ�

NHVHKDWDQ� VHFDUD� WLPEDO� EDOLN�� EDLN� YHUWLNDO� PDXSXQ����������

KRUL]RQWDO�� VWUXNWXUDO�PDXSXQ� IXQJVLRQDO� WHUKDGDS�NDVXV-

NDVXV�SHQ\DNLW�DWDX�PDVDODK�SHQ\DNLW�DWDX�SHUPDVDODKDQ�

NHVHKDWDQ������ 

 

5XMXNDQ� PHGLV� DGDODK� SHOLPSDKDQ� ZHZHQDQJ� GDQ�

WDQJJXQJ�MDZDE�XQWXN�PDVDODK�NHGRNWHUDQ�VHEDJDL�UHVSRQ�

WHUKDGDS� NHWLGDNPDPSXDQ� IDVLOLWDV� NHVHKDWDQ� XQWXN�����������

PHPHQXKL� NHEXWXKDQ� SDUD� SDVLHQ� GHQJDQ� WXMXDQ� XQWXN�

-XUQDO�$56,�-DQXDUL����� 

-XUQDO�$GPLQLVWUDVL�.HELMDNDQ�.HVHKDWDQ 9ROXPH�,�1RPRU�� 



��� 

 

PHQ\HPEXKNDQ�GDQ� DWDX�PHPXOLKNDQ� VWDWXV� NHVHKDWDQ�

SDVLHQ� 

 

5XMXNDQ� SHOD\DQDQ� NHVHKDWDQ� GLPXODL� GDUL� SHOD\DQDQ�

NHVHKDWDQ� SULPHU� GDQ� GLWHUXVNDQ� NH� MHQMDQJ� SHOD\DQDQ�

VHNXQGHU� GDQ� WHUVLHU� \DQJ� KDQ\D� GDSDW� GLEHULNDQ� MLND�

DGD�UXMXNDQ�GDUL�SHOD\DQDQ�SULPHU�DWDX�VHNXQGHU��������� 

 

6LVWHP�5XMXNDQ�0HGLV�GDQ��.DUDNWHULVWLNQ\D 

 

6ZHHQ\� ������� GDODP� VHEXDK� HGLWRULDO� XQWXN� %ULWLVK�

0HGLFDO�-RXUQDO�PHQ\DWDNDQ�VHFDUD�VLQJNDW�NHXQWXQJDQ�

GDUL�VLVWHP�UXMXNDQ� 

³��� 6LVWHP� UXMXNDQ� EHUNRQWULEXVL� WHUKDGDS� WLQJJLQ\D�

VWDQGDU� SHUDZDWDQ� NHVHKDWDQ� GHQJDQ�PHPEDWDVL�RYHU�

PHGLFDOLVDVL�� GHQJDQ� SHQGHOHJDVLDQ� WXJDV� \DQJ� MHODV�

DQWDUD� VSHVLDOLV� GDQ� GRNWHU� XPXP�� GDQ� PHPEHEDVNDQ�

VSHVLDOLV� XQWXN� PHQJHPEDQJNDQ� SHQJHWDKXDQ� NKXVXV�

PHUHND��GHQJDQ�ELD\D�SHUDZDWDQ�PHGLV�\DQJ�VHVXDL��´ 

 

%HEHUDSD� OLWHUDWXU� PHQ\DWDNDQ� NDUDNWHULVWLN� UXMXNDQ�

PHGLV�DGDODK�VHEDJDL�EHULNXW� 

�� 0HQXUXW� :+2����� �SDGD� 5HIHUUDO� +HDOWK� 6\VWHP���

NDUDNWHULVWLN�UXMXNDQ�PHGLV�DGDODK� 

D� $GDQ\D� NHUMDVDPD� DQWDUD� IDVLOLWDV� SHOD\DQDQ�

NHVHKDWDQ� 

E� .HSDWXKDQ�WHUKDGDS�623�UXMXNDQ� 

F� .HOHQJNDSDQ�VXPEHU�GD\D�SHQGXNXQJ��WHUPDVXN�

WUDQVSRUWDVL�GDQ�NRPXQLNDVL� 

G� .HOHQJNDSDQ�IRUPXOLU�UXMXNDQ� 

H� .RPXQLNDVL� SUD� UXMXNDQ� GHQJDQ� IDVLOLWDV� WXMXDQ�

UXMXNDQ��GDQ 

I� .HWHQWXDQ�UXMXN�EDOLN� 

 

�� 0HQXUXW� 81)3$����� �GDODP� 7KH� +HDOWK� 5HIHUUDO�

6\VWHP� LQ� ,QGRQHVLD��� NDUDNWHULVWLN� UXMXNDQ� PHGLV�

GLQ\DWDNDQ�VHEDJDL�EHULNXW� 

D� .HWHSDWDQ�GDODP�PHUXMXN� 

E� 3HUWLPEDQJDQ�NHPDPSXDQ�ED\DU�SDVLHQ� 

F� .HOD\DNDQ�GDQ�NHWHUMDQJNDXDQ�IDVLOLWDV�UXMXNDQ� 

G� .HSDWXKDQ�WHUKDGDS�NHELMDNDQ�GDQ�623�UXMXNDQ� 

H� .HOHQJNDSDQ� IDVLOLWDV� NHVHKDWDQ� UXMXNDQ� OHELK�

EDLN�GDULSDGD�SHUXMXN��GDQ 

I� 0HODNXNDQ� UXMXNDQ� EDOLN� GDQ� MXJD� IHHGEDFN� NH�

IDVLOLWDV�SHUXMXN� 

 

�� 0HQXUXW� .(0(1.(6����� GDODP� 3HGRPDQ� 6LVWHP�

5XMXNDQ�1DVLRQDO� 

D� 5XMXNDQ�EHUGDVDUNDQ�LQGLNDVL� 

E� 3URVHGXU�UXMXNDQ�SDGD�NDVXV�NHJDZDWDQ� 

F� 0HODNXNDQ�UXMXNDQ�EDOLN�NH�IDVLOLWDV�SHUXMXN� 

G� .HWHUMDQJNDXDQ�IDVLOLWDV�UXMXNDQ��GDQ 

H� 5XMXNDQ�SHUWDPD��GDUL�IDVLOLWDV�SULPHU� 

 

3URVHGXU�5XMXNDQ� 

 

3DGD� GDVDUQ\D�� SURVHGXU� IDVLOLWDV� SHPEHUL� SHOD\DQDQ�

NHVHKDWDQ�SHQJLULP�UXMXNDQ�DGDODK�VHEDJDL�EHULNXW� 

D� 0HQMHODVNDQ� NHSDGD� SDUD� SDVLHQ� DWDX� NHOXDUJDQ\D�

WHQWDQJ�DODVDQ�UXMXN� 

E� 0HODNXNDQ� NRPXQLNDVL� GHQJDQ� IDVLOLWDV� NHVHKDWDQ�

\DQJ�GLWXMX�VHEHOXP�PHUXMXN� 

F� 0HPEXDW�VXUDW�UXMXNDQ�GDQ� MXJD�PHODPSLUNDQ�KDVLO�

GLDJQRVLV�SDVLHQ�GDQ�FDWDWDQ�PHGLVQ\D� 

G� 0HQFDWDW� SDGD� UHJLVWHU� GDQ� MXJD� PHPEXDW� ODSRUDQ�

UXMXNDQ� 

H� 6WDELOLVDVL�NHDGDDQ�XPXP�SDVLHQ��GDQ�GLSHUWDKDQNDQ�

VHODPD�GDODP�SHUMDODQDQ� 

I� 3HQGDPSLQJDQ�SDVLHQ�ROHK�WHQDJD�NHVHKDWDQ� 

J� 0HQ\HUDKNDQ� VXUDW� UXMXNDQ� NHSDGD� SLKDN-SLKDN�

\DQJ�EHUZHQDQJ�GL� IDVLOLWDV� SHOD\DQDQ�NHVHKDWDQ� GL�

WHPSDW�UXMXNDQ� 

K� 6XUDW� UXMXNDQ� SHUWDPD� KDUXV� EHUDVDO� GDUL� IDVLOLWDV�

SHOD\DQDQ�NHVHKDWDQ�SULPHU��NHFXDOL�GDODP�NHDGDDQ�

GDUXUDW��GDQ 

L� .HWHQWXDQ-NHWHQWXDQ� \DQJ� WHUGDSDW� SDGD� $VNHV��

-DPNHVPDV�� -DPNHVGD�� 6.70�GDQ� EDGDQ�SHQMDPLQ�

NHVHKDWDQ�ODLQQ\D�WHWDS�EHUODNX����� 

 

$GDSXQ� SURVHGXU� VDUDQD� NHVHKDWDQ� SHQHULPD� UXMXNDQ�

DGDODK� 

D� 0HQHULPD�UXMXNDQ�SDVLHQ�GDQ�PHPEXDW�WDQGD�WHULPD�

SDVLHQ� 

E� 0HQFDWDW�NDVXV-NDVXV�UXMXNDQ�GDQ�PHPEXDW�ODSRUDQ�������

SHQHULPDDQ�UXMXNDQ� 

F� 0HQGLDJQRVLV� GDQ�PHODNXNDQ� WLQGDNDQ�PHGLV� \DQJ�

GLSHUOXNDQ�� VHUWD� PHODNVDQDNDQ� SHUDZDWDQ� GLVHUWDL�

FDWDWDQ�PHGLN�VHVXDL�NHWHQWXDQ� 

G� 0HPEHULNDQ� LQIRUPDVL� PHGLV� NHSDGD� SLKDN� VDUDQD�

SHOD\DQDQ�SHQJLULP�UXMXNDQ� 

H� 0HPEXDW� VXUDW� UXMXNDQ� NHSDGD� VDUDQD� SHOD\DQDQ�

NHVHKDWDQ� OHELK� WLQJJL� GDQ� PHQJLULP� WHPEXVDQQ\D��

NHSDGD�VDUDQD�NHVHKDWDQ�SHQJLULP�SHUWDPD��GDQ 

I� 0HPEXDW� UXMXNDQ� EDOLN� NHSDGD� IDVLOLWDV� SHOD\DQDQ�

SHUXMXN� ELOD� VXGDK� WLGDN� PHPHUOXNDQ� SHOD\DQDQ�

PHGLV� VSHVLDOLVWLN� DWDX� VXEVSHVLDOLVWLN� GDQ� VHWHODK�

NRQGLVL�SDVLHQ���������� 

 

 

���������� 

 

 

 

 

*DPEDU����$OXU�6LVWHP�5XMXNDQ�1DVLRQDO�3DGD�

%DQ\DN�)DVLOLWDV�3HOD\DQDQ�.HVHKDWDQ 

 
 

6XPEHU��3HGRPDQ�6LVWHP�5XMXNDQ�1DVLRQDO��.HPHQNHV������ 

-XUQDO�$56,�-DQXDUL����� 

.DUOHDQQH�/RQQ\�3ULPDVDUL��$QDOLVLV�6LVWHP�5XMXNDQ�-DPLQDQ�.HVHKDWDQ�1DVLRQDO�568'��'U��$GMLGDUPR�.DEXSDWHQ�/HEDN 



��� 

 

3DGD� JDPEDU� GL� DWDV�� UXMXNDQ� HPHUJHQF\� DNDQ� EHUMDODQ�

VHVXDL� GHQJDQ� NHEXWXKDQ� OD\DQDQ� NHJDZDWGDUXUDWDQ� \DQJ�

GLDODPL� SDVLHQ�� VHGDQJNDQ� UXMXNDQ� NRQYHQVLRQDO� DNDQ������

EHUODQJVXQJ�VHFDUD�EHUMHQMDQJ�GLLNXWL�UXMXNDQ�EDOLNQ\D� 

.HWHUDQJDQ�JDPEDU����� 

D� 3DGD� WLQJNDW� UHJLRQDO� NDEXSDWHQ�NRWD� GDSDW� GLSLOLK� ��

�VDWX��NHFDPDWDQ�XQWXN�GDSDW�GLIXQJVLNDQ�VHEDJDL�3XVDW�

5XMXNDQ� 0HGLN� 6SHVLDOLVWLN� 7HUEDWDV�3XVDW� 5XMXNDQ�

$QWDUD� XQWXN� EHUEDJDL� IDVLOLWDV� SULPHU� GDODP� �� �VDWX����

ZLOD\DK�WDQJNDSDQ�VLVWHP�UXMXNDQ�NKXVXV�GL�NDEXSDWHQ�

'73.��3XVDW�UXMXNDQ�WHUVHEXW�GDSDW�EHUXSD�56�.HODV�'�

3UDWDPD�DWDX�3XVNHVPDV�GHQJDQ�5DZDW�,QDS� 

E� 3XVDW� UXMXNDQ� PHGLN� VSHVLDOLVWLN� GL� NDEXSDWHQ�NRWD��

EHUXSD� 56� .HODV� &� DWDX� 56� .HODV� '�� WHUPDVXN� %DODL�

.HVHKDWDQ�0DV\DUDNDW��%.0�� 

F� 3XVDW� UXMXNDQ� PHGLN� 6SHVLDOLVWLN� 5HJLRQDO� 3URYLQVL��

EHUXSD�56�.HODV�%�1RQ�3HQGLGLNDQ�GL�NDEXSDWHQ�NRWD� 

G� 3XVDW� UXMXNDQ� PHGLN� 6SHVLDOLVWLN� 8PXP�.KXVXV�� GL�

3URYLQVL� EHUXSD� 56� .HODV� %� 3HQGLGLNDQ�� WHUPDVXN�

%DODL�%HVDU�.HVHKDWDQ�0DV\DUDNDW��%%.0�� 

H� 56�.HODV�$�GL�SURYLQVL��VHEDJDL�SXVDW�UXMXNDQ�UHJLRQDO� 

I� 3XVDW� UXMXNDQ� PHGLN� 1DVLRQDO� .HODV� $�� 8PXP�� GDQ�

.KXVXV�GL�WLQJNDW�QDVLRQDO� 

 

3HQFDWDWDQ�GDQ�3HODSRUDQ  

7DQSD�PHPEHGDNDQ�WLQJNDW�IDVLOLWDV�NHVHKDWDQQ\D��UHJLVWHU�

UXMXNDQ� DNDQ� WHUGLUL� GDUL� UHJLVWHU� SHQHULPDDQ� UXMXNDQ�

SDVLHQ��SHQJLULPDQ�UXMXNDQ�SDVLHQ��SHQJLULPDQ�UXMXN�EDOLN�

SDVLHQ��GDQ�SHQHULPDDQ�UXMXN�EDOLN�SDVLHQ� 

6HWHODK� GDWD� \DQJ� DGD� WHUVHEXW� GLRODK�� GDWD� WHUVHEXW� ODOX�

GDSDW�GLMDGLNDQ�VXPEHU�LQIRUPDVL�EDJL�PDQDMHPHQ�IDVLOLWDV�

NHVHKDWDQ�\DQJ�EHUVDQJNXWDQ�GDODP�KDO�SHQJHORODDQ�SDVLHQ�

UXMXNDQ������3HODSRUDQ�GLODNXNDQ�UXWLQ�VHWLDS����WLJD��EXODQ�

VHNDOL�SDGD�'LQDV�.HVHKDWDQ�VHWHPSDW�VHVXDL�MHQMDQJQ\D� 

 

0(72'2/2*,�3(1(/,7,$1 

 

3HQHOLWLDQ� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� SHQGHNDWDQ�

NXDOLWDWLI�� 'DWD-GDWD� SULPHU� GLNXPSXONDQ� ODQJVXQJ� ROHK�

SHQHOLWL� GHQJDQ� PHWRGH� ZDZDQFDUD� PHQGDODP� WHUKDGDS�

GLUHNVL��PDQDMHPHQ�� SHODNVDQD� WHNQLV�� EDJLDQ� DGPLQLVWUDVL�

GL�UXPDK�VDNLW��GDQ�WHUKDGDS�SHQMDPLQ�DVXUDQVL�NHVHKDWDQ��

$GDSXQ� GDWD� VHNXQGHU� GLDPELO� GDUL� GDWD� UHNDP� PHGLV���

UHJLVWHU� SDVLHQ�� GDQ� MXJD� GRNXPHQ� ODLQ� \DQJ� PHQXQMDQJ�

SHQHOLWLDQ��3HQHOLWLDQ�GLODNVDQDNDQ�GL�UXDQJ�NHELGDQDQ�GDQ�

EHUVDOLQ� VHUWD� XQLW-XQLW� WHUNDLW� GL� 568'� 'U�� $GMLGDUPR��������������

.DEXSDWHQ� /HEDN� \DQJ� PHUXSDNDQ� UXPDK� VDNLW� UXMXNDQ�

WLQJNDW�NDEXSDWHQ��'DODP�SHQHOLWLDQ�NXDOLWDWLI� LQL��YDOLGDVL�

GDWD� GLODNXNDQ� GHQJDQ� PHWRGH� WULDQJXODVL�� \DQJ� PHOLSXWL�

WULDQJXODVL�PHWRGH��VXPEHU��GDQ�WULDQJXODVL�WHRUL� 

 

+$6,/�'$1�3(0%$+$6$1 

 

.DUDNWHULVWLN�5XMXNDQ�0HGLV 

 

'DUL� HYDOXDVL� VWXGL� GRNXPHQWDVL� GDQ� NHSDWXKDQ� WHUKDGDS�

SHODNVDQDDQ� 623� GDQ� NHELMDNDQ� \DQJ� GLODNXNDQ� ELGDQJ�

NHSHUDZDWDQ� WDKXQ� ����� GDQ� ������ GLVHVXDLNDQ� GHQJDQ�

NRQGLVL� GDQ� MXJD� VLWXDVL� \DQJ� DGD�� MHQLV� GDQ� MXPODK� 623�

VHWHODK� -.1� OHELK� OHQJNDS� ELOD� GLEDQGLQJNDQ� GHQJDQ�����������

VHEHOXPQ\D��GDQ�GLGDSDWNDQ�LQIRUPDVL�EDKZD�SHODNVDQDDQ�

623� VHWHODK� -.1� PHQJDODPL� SHUEDLNDQ� ZDODXSXQ� WLGDN�

VLJQLILNDQ�� 3RLQW� XQWXN� NHSDWXKDQ� WHUKDGDS� 623� GDQ�����

NHELMDNDQ� OHELK� EHVDU� GLGDSDWNDQ� SDGD� HUD� -.1�� 1DPXQ�

QLODL�LQL�EHOXP�PHQFDSDL�QLODL�RSWLPDO��GLPDQD�SHQFDSDLDQ�

QLODL� LGHDO�KDUXV����SRLQW��6WDQGDU�3HOD\DQDQ�0LQLPDO�56�

WLSH�%�� 

 

.RPXQLNDVL� NH� IDVLOLWDV� NHVHKDWDQ� SHUXMXN� PHUXSDNDQ�

SURVHGXU-SURVHGXU� VWDQGDU� \DQJ� KDUXV� GLMDODQNDQ� VHEHOXP�

PHODNXNDQ� UXMXNDQ� SDVLHQ���������� +DPEDWDQ� SHODNVDQDDQ�

623� WHQWDQJ� NRPXQLNDVL� WHUGDSDW� SDGD� WLGDN� EHUMDODQ�

ODQFDUQ\D�NRPXQLNDVL�VDDW�KHQGDN�PHUXMXN�SDVLHQ� 

 

6HEHOXP� -.1�� WLGDN� VHPXD� NDVXV� \DQJ� DNDQ� GLUXMXN������

GLNRQILUPDVLNDQ�WHUOHELK�GDKXOX�NH�568'��QDPXQ�SDGD�HUD�

-.1�GHQJDQ� VHPDNLQ� NHWDWQ\D� DWXUDQ-DWXUDQ� -.1� WHQWDQJ�

NHWHQWXDQ� LQGLNDVL� UXMXN�� UXPDK� VDNLW� UXMXNDQ� VHPDNLQ�

VHOHNWLI� GDODP� PHQHULPD� SDVLHQ-SDVLHQ� UXMXNDQ�� VHKLQJJD�

NRPXQLNDVL� VHEHOXP� PHUXMXN� SDVLHQ� SXQ� WHUXV� PHQHUXV�

GLLQWHQVLINDQ��+DO� LQL�PHQXQMXNDQ�EDKZD�NHEHUDGDDQ�-.1�

PHPEDZD�SHQJDUXK�\DQJ�EDLN�WHUKDGDS�VLVWHP�NRPXQLNDVL�

\DQJ� GLODNXNDQ� VHEHOXP� PHUXMXN� SDVLHQ�� \DNQL� PHQMDJD�

NHVLQDPEXQJDQ�SHOD\DQDQ�VHVXDL�GHQJDQ�\DQJ�GLKDUDSNDQ�

GDODP�-.1� 

  

7LGDN� DGDQ\D� DWXUDQ� \DQJ� PHQJLNDW� GDUL� SHPHULQWDK�����

WHQWDQJ� VLVWHP� UXMXNDQ� XQWXN� SDVLHQ� PDQGLUL� GDQ� SDVLHQ�

DVXUDQVL� NRPHUVLDO� PHPEHULNDQ� SHOXDQJ� EDJL� PHUHND����������

XQWXN�WLGDN�PHQJLNXWL�DOXU�UXMXNDQ��3DGD�3DVDO���30.�1R��

���� 7DKXQ� ������ WHQWDQJ� 6LVWHP� 5XMXNDQ� 3HOD\DQDQ�

.HVHKDWDQ� 3HURUDQJDQ� GLQ\DWDNDQ� EDKZD� VLVWHP� UXMXNDQ�

GLZDMLENDQ� EDJL� SHVHUWD� MDPLQDQ� NHVHKDWDQ� DWDX� DVXUDQVL�

NHVHKDWDQ� VRVLDO� GDQ� MXJD� SHPEHUL� SHOD\DQDQ� NHVHKDWDQ����������

VHGDQJNDQ� XQWXN� SHVHUWD� DVXUDQVL� NHVHKDWDQ� NRPHUVLDO�

PHQJLNXWL� DWXUDQ� \DQJ� EHUODNX� VHVXDL� GHQJDQ� NHWHQWXDQ�

GDODP� SROLV� DVXUDQVL� GHQJDQ� WHWDS� PHQJLNXWL� SHOD\DQDQ�

NHVHKDWDQ� EHUMHQMDQJ�� GDQ� XQWXN� VHWLDS� RUDQJ� \DQJ�EXNDQ�

SHVHUWD� MDPLQDQ� NHVHKDWDQ� DWDX� DVXUDQVL� NHVHKDWDQ� VRVLDO�

GDSDW� PHQJLNXWL� VLVWHP� UXMXNDQ�� .DUHQD� SDVDO� WHUVHEXW��

PXQFXO� SHOXDQJ� EDJL� DVXUDQVL� NRPHUVLDO� XQWXN� PHPEXDW�

NHWHQWXDQ� GDODP� RUJDQLVDVLQ\D� XQWXN� WLGDN� PHQJLNXWL�

DWXUDQ� UXMXNDQ� EHUMHQMDQJ�� %HJLWXSXQ� GHQJDQ� PDV\DUDNDW�

EXNDQ� SHVHUWD� DVXUDQVL� NHVHKDWDQ� VRVLDO�� PHUHND� OHOXDVD�

XQWXN�WLGDN�PHQJLNXWL�DWXUDQ�UXMXNDQ�EHUMHQMDQJ�� 

 

8QWXN�VHEDJLDQ� EHVDU�PDV\DUDNDW�NDEXSDWHQ�/HEDN��DNVHV�

NH�568'�'U��$GMLGDUPR�.DEXSDWHQ�/HEDN�VDQJDW�PXGDK�

GLMDQJNDX� NDUHQD� OHWDNQ\D� \DQJ� VWUDWHJLV� GL� WHQJDK� DOXQ-�

DOXQ� NRWD� 5DQJNDVELWXQJ�� QDPXQ� DNVHV� PDVLK� GLUDVDNDQ�

VXOLW� XQWXN� PDV\DUDNDW� \DQJ� WLQJJDO� GL� ZLOD\DK� /HEDN���������

VHODWDQ� \DQJ� PHQFDNXS� VHNLWDU� ������� GDUL� VHOXUXK�

SHQGXGXN�.DEXSDWHQ�/HEDN��.XQMXQJDQ�\DQJ�EHUDVDO�GDUL�

/HEDN�6HODWDQ�KDQ\D�EHUMXPODK������GDUL� WRWDO�NXQMXQJDQ�

SDVLHQ� NH� 568'�'U�� $GMLGDUPR� SDGD� WDKXQ� ��������� �KDO�

LQL� GLNDUHQDNDQ� DNVHV� \DQJ� VXOLW� PHQXMX�568'� UXMXNDQ���

-XUQDO�$56,�-DQXDUL����� 

-XUQDO�$GPLQLVWUDVL�.HELMDNDQ�.HVHKDWDQ 9ROXPH�,�1RPRU�� 



��� 

 

3DGD� VHEXDK� SHQHOLWLDQ� GLNHWDKXL� EDKZD� GDUL� �������

VDPSHO� EHUPDVDODK� GDODP� PHQFDSDL� DNVHV� SHOD\DQDQ�

NHVHKDWDQ�� ������GDUL� VDPSHO� \DQJ� GLWHOLWL� EHUPDVDODK�

GHQJDQ� MDUDN�� 6HOHELKQ\D� EHUPDVDODK� GHQJDQ� FDUD����������

PHQFDSDL� SHOD\DQDQ� NHVHKDWDQ������ 3DGD� SHQHOLWLDQ� LQL�

GLNHWDKXL� EDKZD� DVSHN-DVSHN� WHUNDLW� DNVHV� NH� IDVLOLWDV�

NHVHKDWDQ� UXMXNDQ� PHUXSDNDQ� VDODK� VDWX� DVSHN� \DQJ�

WLGDN�WHUSHQJDUXK�ROHK�DGDQ\D�-.1� 

 

,GHDOQ\D� IRUPXOLU� UXMXNDQ� KDUXV� GLLVL� VHFDUD� OHQJNDS�

DJDU� GDSDW� PHPEHULNDQ� LQIRUPDVL� \DQJ� RSWLPDO� JXQD�

SHQDQJDQDQ�SDVLHQ�\DQJ�RSWLPDO�SXOD��GL�PDQD�IRUPXOLU�

UXMXNDQ�KDUXV�EHULVL�GDWD� WHQWDQJ� LGHQWLWDV�SDVLHQ��KDVLO�

SHPHULNVDDQ� \DQJ� WHODK� GLODNXNDQ�� GLDJQRVLV� NHUMD���

SHQJREDWDQ� GDQ� WLQGDNDQ� \DQJ� WHODK� GLEHULNDQ�� WXMXDQ�

UXMXNDQ�� WDQGDWDQJDQ� GDQ� QDPD� MHODV� SHPHULNVD����������

3HODNVDQDDQ� DVSHN-DVSHN� NHWHQWXDQ� IRUPXOLU� UXMXNDQ�

GLUDVDNDQ�OHELK�EDLN�GL�HUD�-.1��QDPXQ�WLGDN�GHPLNLDQ�

XQWXN� EHEHUDSD� SDVLHQ� \DQJ� WUDQVLW� WHUOHELK� GDKXOX� NH�

3XVNHVPDV� SHQJDPSX�� MXVWUX� PHQJDODPL� SHQXUXQDQ�

NXDOLWDV� GDODP� SHQJLVLDQ� IRUPXOLU� UXMXNDQ�� 'DUL� KDO�

WHUVHEXW�� GLNHWDKXL� EDKZD� NXUDQJQ\D� UDVD� WDQJJXQJ�

MDZDE�WHQDJD�NHVHKDWDQ�PHQMDGL�SHQ\HEDE�PHQXUXQQ\D�

NXDOLWDV� SHQJLVLDQ� IRUPXOLU� UXMXNDQ� \DQJ�GLWHULPD�ROHK�

56�SDGD�HUD�-.1� 

 

'DODP� PHUXMXN� SDVLHQ� GHQJDQ� NHJDZDWDQ� SHUVDOLQDQ��

KDUXV� GLSHUKDWLNDQ� VHFDUD� VHNVDPD� NHWHSDWDQ� GLDJQRVD�

PHGLV� GDQ� NHWHSDWDQ�ZDNWX�PHUXMXN� SDVLHQ�� 6HULQJNDOL�

GLDJQRVD� UXMXN� SDVLHQ� WLGDN� VHVXDL� GHQJDQ� NHDGDDQ�

SDVLHQ� \DQJ� VHEHQDUQ\D�� $GDSXQ� PHQXUXW� *XPDUWD�

�������� NHWHSDWDQ� GDODP� PHUXMXN� SDVLHQ� GLSHQJDUXKL�

ROHK� EHUEDJDL� IDNWRU�� GL� DQWDUDQ\D� XPXU�� NRPSHWHQVL��

SHQJDODPDQ� NHUMD�� SHQGLGLNDQ� GDQ� SHQJHWDKXDQ� VHUWD�

SHODWLKDQ� WHQDJD� NHVHKDWDQ� SHUXMXN������ 'DUL� SHQHOLWLDQ�

GLNHWDKXL�EDKZD�NHWHSDWDQ�GDODP�PHUXMXN�SDVLHQ�GL�HUD�

-.1� VXGDK� OHELK� VHVXDL� NHZHQDQJDQ� NOLQLV� GDULSDGD�

VHEHOXP� -.1�� GLNDUHQDNDQ� VDDW� LQL� �HUD� -.1�� WHUGDSDW�

DWXUDQ�\DQJ� OHELK� MHODV�WHQWDQJ�NHZHQDQJDQ�NOLQLV�33.�

,��\DQJ�PDQD�GL� OXDU�NHZHQDQJDQ�WHUVHEXW�GLJRORQJNDQ�

GDODP� LQGLNDVL� UXMXN�� 1DPXQ�� PDVLK� GLWHPXNDQ� NDVXV�

NHWHUODPEDWDQ� UXMXNDQ� SDGD� SHUVDOLQDQ� ROHK� WHQDJD�

VHODLQ�WHQDJD�NHVHKDWDQ� 

 

5XMXNDQ� EDOLN� PHUXSDNDQ� KDO� SHQWLQJ� GDODP� VXDWX���������

VLVWHP� UXMXNDQ�� 6LVWHP� UXMXNDQ� HIHNWLI� PHPHUOXNDQ�

NRPXQLNDVL� \DQJ� EDLN� XQWXN� GDSDW�PHPDVWLNDQ� SDVLHQ�

PHQHULPD� SHOD\DQDQ� \DQJ� RSWLPDO� GLVHWLDS� MHQMDQJ��

VLVWHP� NHVHKDWDQ������ +DO� LQL� MXJD� GLWHJDVNDQ� GDODP������

SHGRPDQ�VLVWHP�UXMXNDQ�QDVLRQDO�WDKXQ������GDQ�%3-6�

NHVHKDWDQ� WDKXQ� ������ GLPDQD� VHPXD� NDVXV� NHVHKDWDQ�

\DQJ� WHODK� GLWDQJDQL� GL� 56� UXMXNDQ� KDUXV� GLODNXNDQ�

UXMXN�EDOLN��/DSRUDQ�NDVXV� \DQJ�GLODNXNDQ�GL�1DPLELD�

PHQ\DWDNDQ�EDKZD� VHEDJLDQ� EHVDU� NDVXV� UXMXNDQ� WLGDN�

GLODNXNDQ� UXMXN� EDOLN� NH� IDVLOLWDV� SHUXMXN������ 'DUL�

SHQHOLWLDQ� LQL�� GDSDW� GLNHWDKXL� EDKZD� NHWHQWXDQ� UXMXN�

EDOLN� EHOXP� GLODNVDQDNDQ� GHQJDQ� EDLN� GL� 568'� 'U��

$GMLGDUPR�� KDO� LQL� GLVHEDENDQ� NDUHQD� NHWLGDNIDKDPDQ�

EHEHUDSD� GRNWHU� WHQWDQJ� UXMXN� EDOLN�� NHWHUEDWDVDQ� REDW�

GL�IDVLOLWDV�SULPHU��VHKLQJJD�SDVLHQ�\DQJ�SHUQDK�GLUXMXN�

EDOLN�� NHPEDOL� EHUREDW� NH� 568'� XQWXN� PHQGDSDWNDQ�

REDW� \DQJ� GLSHUOXNDQ��.XUDQJQ\D� LQIRUPDVL� GDUL� %3-6�

NHVHKDWDQ� NHSDGD� SDUD� GRNWHU� WHQWDQJ� VLVWHP� UXMXNDQ�

EDOLN� PHQMDGLNDQ� SHUEHGDDQ� SHUVHSVL� \DQJ� EHUDNLEDW�

SDGD�WLGDN�RSWLPDOQ\D�DNWLYLWDV�UXMXNDQ�EDOLN�GL�568'�

'U�� $GMLGDUPR�� 7LGDN� EHUMDODQQ\D� VLVWHP� UXMXN� EDOLN�

MXJD�WHUMDGL�NDUHQD�FDUD�PHQGDSDWNDQ�REDW�\DQJ�GLQLODL�

NXUDQJ�HIHNWLI�VDDW�SDVLHQ�GLUXMXN�NHPEDOL�NH�33.�,�� 

-XUQDO�$56,�-DQXDUL����� 

1R� $VSHN 
+DVLO�3HQHOLWLDQ 

6HEHOXP�-.1 6HWHODK�-.1 

�� .HOHQJNDSDQ�IDVLOLWDV�

UXMXNDQ 

568'�'U��$GMLGDUPR�PHPLOLNL�VDUDQD���������

SUDVDUDQD�OHELK�OHQJNDS�GDULSDGD�IDVLOLWDV�

SHUXMXN� 

.HOHQJNDSDQ�VDUDQD�\DQJ�DGD�GL�568'�VHPDNLQ�

EDLN�GHQJDQ�EHUWDPEDKQ\D�EHEHUDSD�UXDQJ���

SHUDZDWDQ�GDQ�KHPRGLDOLVD� 

�� .HSDWXKDQ�WHQDJD�

NHVHKDWDQ�WHUKDGDS�623 

3HODNVDQDDQ�623�EHOXP�RSWLPDO�NDUHQD�

WHUNHQGDOD�VRVLDOLVDVL� 

3HODNVDQDDQ�623�OHELK�EDLN�NDUHQD�VRVLDOLVDVL�OHELK�

EDLN�GDQ�DWXUDQ�-.1�\DQJ�OHELK�NHWDW�WHQWDQJ��

UXMXNDQ� 

�� .RPXQLNDVL�DQWDU����������

IDVLOLWDV�NHVHKDWDQ 

����NDVXV�UXMXNDQ�WHODK�GLNRPXQLNDVLNDQ�

WHUOHELK�GDKXOX� 

7HUMDGL�SHQLQJNDWDQ�NRPXQLNDVL�SDGD�NDVXV����

UXMXNDQ�������� 

�� .HWHQWXDQ�SHQMDPLQ�

WHUKDGDS�VLVWHP�UXMXNDQ 

3HVHUWD�$VNHV��-DPNHVPDV��-DPSHUVDO�WHODK�

PHQJLNXWL�VLVWHP�UXMXNDQ��3DVLHQ�PDQGLUL�GDQ�

SDVLHQ�DVXUDQVL�3UXGHQWLDO�WLGDN�PHQJLNXWL�

VLVWHP�UXMXNDQ� 

3HVHUWD�-.1�PHQJLNXWL�VLVWHP�UXMXNDQ��SDVLHQ�

PDQGLUL�GDQ�SHVHUWD�DVXUDQVL�3UXGHQWLDO�WHWDS�WLGDN�

PHQJLNXWL�DWXUDQ�UXMXNDQ� 

�� .HWHUMDQJNDXDQ�ELD\D�

NHVHKDWDQ 

%LD\D�NHVHKDWDQ�GL�568'�'U��$GMLGDUPR�

VDQJDW�WHUMDQJNDX� 

%LD\D�NHVHKDWDQ�GL�568'�$GMLGDUPR��VDQJDW��

WHUMDQJNDX� 

�� $NVHV�NH�IDVLOLWDV�

NHVHKDWDQ�UXMXNDQ 

$NVHV�NH�568'�'U��$GMLGDUPR�VDQJDW�PXGDK�

WHUMDQJNDX��1DPXQ�FXNXS�VXOLW�GLMDQJNDX�ROHK�

ZDUJD�/HEDN�6HODWDQ� 

7LGDN�WHUGDSDW�SHUXEDKDQ�SDGD�DNVHV�PHQXMX��������

IDVLOLWDV�NHVHKDWDQ�UXMXNDQ�WHUNDLW�GHQJDQ�����������

SHQ\HOHQJJDUDDQ�-.1� 

�� .HWHQWXDQ�IRUPXOLU�

UXMXNDQ 

0DVLK�EDQ\DN�WHUGDSDW�NRORP�NRVRQJ�SDGD�

SHQJLVLDQ�VXUDW�UXMXNDQ� 

+DPSLU�VHPXD�NRORP�WHULVL�SHQXK��NHFXDOL�XQWXN�

SDVLHQ�\DQJ�WUDQVLW�NH�3XVNHVPDV�SHQJDPSX��PDVLK�

GLWHPXNDQ�NRORP�\DQJ�NRVRQJ�SDGD�VXUDW�UXMXNDQ� 

�� .HWHSDWDQ�GDODP���������

PHUXMXN� 

%HOXP�DGD�DWXUDQ�\DQJ�MHODV�WHQWDQJ�LQGLNDVL�

UXMXN�SDVLHQ��VHKLQJJD�EDQ\DN�SDVLHQ�\DQJ�

VHKDUXVQ\D�GDSDW�GLWDQJDQL�GL�33.�������5X�

MXNDQ�NDVXV�NHELGDQDQ�PDVLK�VHULQJ�WHUMDGL��

NHWHUODPEDWDQ� 

7HODK�DGD�DWXUDQ�\DQJ�OHELK�MHODV�WHQWDQJ�

NHZHQDQJDQ�NOLQLV�33.�,��\DQJ�GDSDW�GLMDGLNDQ�

SDQGXDQ��LQGLNDVL��UXMXN�SDVLHQ�GDUL�33.�,�NH�33.�

,,� 

'L�HUD�-.1�PDVLK�VHULQJ�WHUMDGL�NHWHUODPEDWDQ�

NDVXV�UXMXNDQ�WHUXWDPD�\DQJ�EHUDVDO�GDUL�VHODLQ�

WHQDJD�NHVHKDWDQ� 

7DEHO����+DVLO�3HQHOLWLDQ�.DUDNWHULVWLN�6LVWHP�5XMXNDQ�6HEHOXP�GDQ�6HWHODK�-.1 

.DUOHDQQH�/RQQ\�3ULPDVDUL��$QDOLVLV�6LVWHP�5XMXNDQ�-DPLQDQ�.HVHKDWDQ�1DVLRQDO�568'��'U��$GMLGDUPR�.DEXSDWHQ�/HEDN 



��� 

 

-XUQDO�$56,�-DQXDUL����� 

6LVWHP�5XMXNDQ�%HUMHQMDQJ  

1R� $VSHN 

+DVLO�3HQHOLWLDQ 

6HEHOXP�-.1 6HWHODK�-.1 

�� .HWHQWXDQ�UXMXN�EDOLN 7LGDN�VHPXD�GRNWHU�PHODNXNDQ�UXMXN�EDOLN��

UXMXNDQ�EDOLN�GLWXOLV�ROHK�GRNWHU�GL�OHPEDU��

UHVXPH�SDVLHQ�SXODQJ�DWDX�KDQ\D�EHUXSD�VDUDQ�

SDGD�VDDW�NRQVXOWDVL  

6DPSDL�VDDW�LQL�UXMXNDQ�EDOLN�EHOXP�EHUMDODQ�EDLN��

NDUHQD�EHOXP�VHPXD�GRNWHU�IDKDP�WHQWDQJ�UXMXN�

EDOLN� 

��� 3URVHGXU�UXMXNDQ�SDGD�

NDVXV�NHJDZDWDQ 

3URVHGXU�UXMXNDQ�XQWXN�NDVXV�NHJDZDWDQ�WHODK�GLODNVDQDNDQ�VHMDN�VHEHOXP�-.1�EHUODQJVXQJ��������

ZDODXSXQ�EHOXP�RSWLPDO��NDUHQD�WHUNHQGDOD�EHUEDJDL�KDO�GLDQWDUDQ\D�DGDODK�NDUHQD�NRPXQLNDVL�\DQJ�

WLGDN�EHUMDODQ�ODQFDU�VDDW�DNDQ�PHUXMXN�SDVLHQ�JDZDW��VWDWXV�VRVLDO�HNRQRPL�NHOXDUJD�SDVLHQ�\DQJ�

PHQJKDPEDW�UXMXNDQ�SDVLHQ�NH�56�ODLQ��VDUDQD�WUDQVSRUWDVL��UXMXNDQ�\DQJ�EHOXP�PHPDGDL��6DPSDL�

VDDW�HUD�-.1�SXQ��NHQGDOD�PDVLK�VDPD�GDQ�EHOXP�DGD�VROXVL�XQWXN�KDO�WHUVHEXW� 

7DEHO����+DVLO�3HQHOLWLDQ�6LVWHP�5XMXNDQ�%HUMHQMDQJ�6HEHOXP�GDQ�6HWHODK�-.1 

1R� $VSHN +DVLO�3HQHOLWLDQ 

�� .HELMDNDQ�GDQ�SURVHGXU 7HODK�DGD�NHELMDNDQ�GLUHNWXU�WHQWDQJ�3HGRPDQ�6LVWHP�

5XMXNDQ�\DQJ�PHQJDFX�SDGD�30.�1R������������������

7DKXQ������\DQJ�EHUODNX�VHMDN�VHEHOXP�-.1����������

SHODNVDQDDQ�NHELMDNDQ�WHUVHEXW�EHOXP��GLMDODQNDQ�ROHK�

VHOXUXK�WHQDJD�NHVHKDWDQ��NDUHQD�WHUEDWDVQ\D�VRVLDOLVDVL��

3URVHGXU�UXMXNDQ�\DQJ��DGD�SXQ�PDVLK�WHUEDWDV� 

'HQJDQ�DWXUDQ�-.1�\DQJ�OHELK�NHWDW�GDODP�

VLVWHP�UXMXNDQ��PDND�VRVLDOLVDVL��NHELMDNDQ�GDQ�

SURVHGXU�GLWLQJNDWNDQ�GDQ��QDPSDN�SHUEDLNDQ�

GDODP�SHODNVDQDDQQ\D��623�\DQJ�WHODK�DGD�

GLOHQJNDSL��GDQ�GLVRVLDOLVDVLNDQ�OHELK�LQWHQVLI��

VHKLQJJD�SHODNVDQDDQQ\D�PHQJDODPL�������

NHPDMXDQ� 

�� $OXU 

 

$OXU�UXMXNDQ�WHODK�GLIDKDPL�ROHK�WHQDJD�

NHVHKDWDQ��.HVHVXDLDQ��DOXU�UXMXNDQ�GDUL�

33.�,�NH�33.�,,�VHWHODK�-.1�OHELK�EDLN�

GDULSDGD�VHEHOXPQ\D��QDPXQ�XQWXN�

UXMXNDQ�NHOXDU�568'�EHOXP�DGD�����������

SHUXEDKDQ� 

3HPDKDPDQ�WHQDJD�NHVHKDWDQ�PHQJHQDL�DOXU�UXMXNDQ�

VXGDK�EDLN��$OXU�UXMXNDQ�WHODK�PHQJDFX�SDGD�NHWHQWXDQ�

QDVLRQDO�WHQWDQJ�UXMXNDQ�EHUMHQMDQJ��%HEHUDSD�SDVLHQ�

DVXUDQVL�MDPLQDQ�VRVLDO�\DQJ�PHODNXNDQ�E\-SDVV�GHQJDQ�

ODQJVXQJ�PHQXMX�NH�568'��)HQRPHQD�E\-SDVV�WHUXWDPD�

GLODNXNDQ�ROHK�SDVLHQ�PDQGLUL�GDQ�MXJD�SDVLHQ�DVXUDQVL�

NRPHUVLDO� 

  

3HPDKDPDQ�WHQDJD�NHVHKDWDQ�WHQWDQJ�DOXU�

UXMXNDQ�VXGDK�EDLN��$OXU�UXMXNDQ�PHQJDFX�

SDGD�NHWHQWXDQ�1DVLRQDO�WHQWDQJ�UXMXNDQ��

EHUMHQMDQJ��%HEHUDSD�SDVLHQ�DVXUDQVL�VRVLDO�

\DQJ�PHODNXNDQ�E\-SDVV�GHQJDQ�ODQJVXQJ�

PHQXMX�NH�568'��)HQRPHQD�E\-SDVV�WHUXWDPD�

GLODNXNDQ�ROHK�SDVLHQ�PDQGLUL�GDQ�SDVLHQ�

DVXUDQVL�NRPHUVLDO� 

�� .HFXNXSDQ�VDUDQD��SUDVDUDQD�GDQ���������

IDVLOLWDV�NHVHKDWDQ 

 

:DODX�VDUDQD�WHODK�GLWDPEDK��WHWDS�

WHUMDGL�NHWHUEDWDVDQ�DODW�NHVHKDWDQ�GDQ�

REDW��\DQJ�VHULQJ�PHPLFX�NRQIOLN���

LQWHUQDO�GDQ�HNVWHUQDO� 

.HNXUDQJDQ�WHUMDGL�GL�VDUDQD�SHUDZDWDQ�NHODV�,,,�VHUWD�

IDVLOLWDV�SHQXQMDQJQ\D��6HULQJ�WHUMDGL�NHWLGDN�VHVXDLDQ�

DQWDUD�NHWHUVHGLDDQ�REDW�GDQ�NHEXWXKDQ�VHEDJDL�DNLEDW�

GDUL�SHUHQFDQDDQ�\DQJ�WLGDN�WHSDW��3HQJHQGDOLDQ�REDW�

GHQJDQ�'3+2�GDQ�IRUPXODULXP�56� 

7HODK�DGD�SHQDPEDKDQ�EHEHUDSD�VDUDQD�

NHVHKDWDQ��QDPXQ�GHQJDQ�IDVLOLWDV�\DQJ�PDVLK�

PLQLP�GDQ�NHWHUVHGLDDQ�REDW�\DQJ�WLGDN�VHVXDL�

NHEXWXKDQ��VHULQJ�PHQLPEXONDQ�NRQIOLN�LQWHUQ�

GDQ�HNVWHUQ�GL�568'�LQL��3HQJHQGDOLDQ�REDW�

GHQJDQ�PHQJJXQDNDQ�IRUPXODULXP�QDVLRQDO�

GDQ�SHQJDGDDQQ\D�PHODOXL�H-FDWDORJ� 

�� 3HQFDWDWDQ�GDQ�SHODSRUDQ .HJLDWDQ�SHQFDWDWDQ�EDUX�WHUEDWDV�SHQHULPDDQ�SDVLHQ�

UXMXNDQ�GDODP�UHJLVWHU�GDQ�SHQFDWDWDQ�WHQWDQJ�SDVLHQ�

\DQJ�GLUXMXN��VHGDQJNDQ�XQWXN�SDVLHQ�\DQJ�GLUXMXN�EDOLN�

EHOXP�SHUQDK�GLODNXNDQ��NDUHQD�UXMXN�EDOLN�EHOXP��

EHUMDODQ��3HODSRUDQ�WHUNDLW�VLVWHP�UXMXNDQ�EHOXP�������

GLODNVDQDNDQ�GHQJDQ�EDLN��NDUHQD�GDWD�SDVLHQ�UXMXNDQ�

PDVLK�EHUVDWX�GHQJDQ�SDVLHQ�QRQ�UXMXNDQ�GDQ�EHOXP�DGD�

SHODSRUDQ�NH�'LQDV�.HVHKDWDQ�WHQWDQJ�SDVLHQ�\DQJ�

GLUXMXN�GDUL�33.�,�NH�568'�GDQ�GDUL�568'�NH�56�ODLQ��

PDXSXQ�GDWD�UXMXNDQ�EDOLN� 

7LGDN�DGD�SHUXEDKDQ�GDODP�VLVWHP�SHQFDWDWDQ�

GDQ�SHODSRUDQ�VLVWHP�\DQJ�GLVHEDENDQ�WLGDN�

DGDQ\D�NHWLGDN�GLVLSOLQDQ�SHWXJDV�XQWXN�

PHODSRUNDQ�NHMDGLDQ�NDVXV�UXMXNDQ�\DQJ�WHUMDGL�

GL�56�NHSDGD�'LQDV�.HVHKDWDQ� 

  

�� 0RQLWRULQJ�GDQ�HYDOXDVL %HOXP�DGD�PRQLWRULQJ� GDQ� HYDOXDVL� \DQJ�NKXVXV� WHUNDLW� VLVWHP� UXMXNDQ��6LVWHP� UXMXNDQ� \DQJ�EHUMDODQ�GL�

56��EDUX�VDPSDL�SDGD�WLQJNDW�SHQFDWDWDQ�GDQ�SHODSRUDQ�\DQJ�KDQ\D�VDPSDL�NH�EDJLDQ�SURJUDP�568'� 

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDSDW� GLVLPSXONDQ� EDKZD�

WHODK� WHUGDSDW� NHELMDNDQ� \DQJ�GLWHWDSNDQ�GLUHNWXU�� WHQWDQJ�

3HGRPDQ�3HODNVDQDDQ�6LVWHP�5XMXNDQ�\DQJ�PHQJDFX�SDGD�

30.� 1RPRU� ���� 7DKXQ� ����� WHQWDQJ� 6LVWHP� 5XMXNDQ��

3HOD\DQDQ� .HVHKDWDQ� 3HUVHRUDQJDQ�� 623� \DQJ� WHODK� DGD�

VHEHOXP� -.1� PDVLK� WHUEDWDV� GDQ� SHODNVDQDDQQ\D� PDVLK�

WHUNHQGDOD� VRVLDOLVDVL�� 3URVHGXU� VLVWHP� UXMXNDQ� VDDW� -.1�

OHELK� EDLN�� NDUHQD� SURVHGXUQ\D� \DQJ� OHELK� OHQJNDS�GDODP�

PHQJDWXU� VLVWHP� UXMXNDQ�� NHWDWQ\D� -.1� WHUKDGDS� VLVWHP�

UXMXNDQ�GDQ�NHWHJDVDQ�%3-6�PHQMDGLNDQ�SURVHGXU�UXMXNDQ�

GLODNVDQDNDQ�OHELK�EDLN�GL�HUD�-.1�ZDODXSXQ�PDVLK�EHOXP�

WHUGDSDW� SHUDWXUDQ� JXEHUQXU� \DQJ� PHQJDWXU� UXMXNDQ� GL���������

3URYLQVL� %DQWHQ�� $GDQ\D� NHELMDNDQ� QDVLRQDO� \DQJ� WHUNDLW������

GHQJDQ� UXMXNDQ� \DQJ� WHODK� GLWHWDSNDQ� SHPHULQWDK� WHODK�

FXNXS�XQWXN�PHQMDGL�SHGRPDQ�GDODP�PHODNVDQDNDQ�VLVWHP�

UXMXNDQ�PHGLV�� GHQJDQ� FDWDWDQ� VHOXUXK� 6'0� \DQJ� WHUNDLW����������

GLGDODPQ\D� EHUNRPLWPHQ� GDQ� WHODK� GLGXNXQJ� ROHK� VDUDQD�

GDQ�SUDVDUDQD�\DQJ�PHPDGDL� 

 

.HWHQWXDQ� DOXU� SDGD� VLVWHP� UXMXNDQ� EHUMHQMDQJ� DGDODK� GL�

PDQD�SHOD\DQDQ�NHVHKDWDQ�GLPXODL�GDUL�IDVLOLWDV�SHOD\DQDQ�

SULPHU� VHEDJDL� NRQWDN� SHUWDPD� GDQ� GRNWHU� XPXP� DWDX��

GRNWHU� JLJL� XPXP� VHEDJDL� SHUXMXN� SHUWDPD� GDQ� DSDELOD�

PHPHUOXNDQ� WLQGDNDQ� DWDX� SHUDZDWDQ� OHELK� ODQMXW� GDSDW�

GLUXMXN� NH� IDVLOLWDV� ODQMXWDQ� GL� WLQJNDW� NDEXSDWHQ� DWDX� GL�

WLQJNDW� SURYLQVL������ 8QWXN� PHPEDQJXQ� VLVWHP� UXMXNDQ�

\DQJ� EDLN�� PDQWDS� GDQ� EHUNHVLQDPEXQJDQ�� SHUOX� GLEXDW�

SHPHWDDQ�ZLOD\DK� �PDSSLQJ�� GDQ� DOXU� UXMXNDQ�GL�PDVLQJ-

PDVLQJ� WLQJNDW� VLVWHP� UXMXNDQ�� \DQJ� NHPXGLDQ� GLJDEXQJ�

PHQMDGL�VDWX�VLVWHP�UXMXNDQ�QDVLRQDO����� 

-XUQDO�$GPLQLVWUDVL�.HELMDNDQ�.HVHKDWDQ 9ROXPH�,�1RPRU�� 



��� 

 

-XUQDO�$56,�-DQXDUL����� 

'DUL� SHQHOLWLDQ� GLNHWDKXL� EDKZD� VLVWHP� -.1� PHQMDGLNDQ�

DOXU� UXMXNDQ�SHVHUWD� DVXUDQVL� VRVLDO� GDUL� 33.� ,� NH�33.� ,,�

PHQMDGL� OHELK� EDLN�� QDPXQ� UXMXNDQ� XQWXN� SDVLHQ� NHOXDU��

WHUEDQ\DN� ODQJVXQJ� GLWXMXNDQ� NH� 56� 1DVLRQDO�� VHPHQWDUD�

WHODK�DGD�56�UXMXNDQ�WLQJNDW�SURYLQVL��3HQ\HEDEQ\D�DGDODK�

NHWLGDNSDVWLDQ� SHOD\DQDQ� \DQJ� GDSDW� GLEHULNDQ� ROHK� 56�

SURYLQVL� NHSDGD�PDV\DUDNDW�� %HOXP� DGDQ\D�PDSSLQJ� DOXU�

UXMXNDQ�PHPEXDW� UXMXNDQ�NHOXDU�568'�WLGDN�PHODOXL�56�

\DQJ� DGD� GL� ZLOD\DK� 3URYLQVL� %DQWHQ� GDKXOX�� QDPXQ����������

ODQJVXQJ�PHQXMX� NH�56�1DVLRQDO� GL� -DNDUWD�� 6DPSDL� VDDW�

LQL�� DOXU� UXMXNDQ� EHOXP� GLLNXWL� ROHK� SDVLHQ� PDQGLUL� GDQ�

SDVLHQ�DVXUDQVL�NRPHUVLDO�� 

 

0LQLPQ\D� IDVLOLWDV� NHVHKDWDQ� \DQJ� PHPDGDL� GDODP� KDO�

NXDOLWDV� GDQ� MXJD� NXDQWLWDV� \DQJ� GLPLOLNL� ROHK�568'�'U��

$GMLGDUPR�� GLVHEDENDQ� NDUHQD� DGDQ\D� NHWHUEDWDVDQ� SDGD������

DQJJDUDQ��NHWLGDNPDWDQJDQ�GDODP�SHUHQFDQDDQ�SHQJDGDDQ�

IDVLOLWDV�NHVHKDWDQ��VHUWD�PDKDOQ\D�ELD\D�SHPHOLKDUDDQ�DODW�

NHVHKDWDQ�� 

  

6DDW� LQL��SHQJDGDDQ�REDW-REDW�PHQJDFX�SDGD� IRUPXODULXP������

QDVLRQDO� GHQJDQ� WLGDN� WHUEDWDV� SDGD� MHQLV� REDW�����VDMD��

.HWHUEDWDVDQ� DQJJDUDQ� PHQ\HEDENDQ� WLGDN� VHPXD� REDW�

GDSDW� GLVHGLDNDQ� ROHK� 56�� .XUDQJQ\D� NRPXQLNDVL� DQWDUD�

GRNWHU� VHEDJDL� SHQJJXQD� GDQ� SLKDN� PDQDMHPHQ� VHEDJDL�

SHQ\HGLD� IDVLOLWDV� NHVHKDWDQ�� NXUDQJQ\D� NRPLWPHQ� GRNWHU�

XQWXN�PHQJJXQDNDQ�REDW�\DQJ�GLVHGLDNDQ�NDUHQD�EHUEDJDL�

DODVDQ�� GDQ� SHQJDGDDQ� REDW� \DQJ� WLGDN� WHUHQFDQD� GHQJDQ�

EDLN�� PHUXSDNDQ� SHQ\HEDE� WHUMDGLQ\D� NHVHQMDQJDQ� DQWDUD�

NHWHUVHGLDDQ� GDQ� MXJD� NHEXWXKDQ� REDW�� 3HUHQFDQDDQ� GDQ�

SHQJDGDDQ�REDW�\DQJ�WLGDN�EHUGDVDUNDQ�HYLGHQFH�EDVH�GDQ�

VNDOD�SULRULWDV�PHQMDGLNDQ�NHWLGDNVHVXDLDQ�DQWDUD�QHHG�DQG�

GHPDQG� 

 

3HQFDWDWDQ� GDQ� SHODSRUDQ� VLVWHP� UXMXNDQ� KDUXV� GLODNXNDQ�

GHQJDQ� EDLN� JXQD� HYDOXDVL� WHUKDGDS� EHUMDODQQ\D� VLVWHP�

UXMXNDQ�� 3HQFDWDWDQ� GDODP� VLVWHP� UXMXNDQ� GLODNXNDQ� VDDW�

PHQHULPD� SDVLHQ� UXMXNDQ�� PHODNXNDQ� UXMXN� EDOLN�� GDQ�

PHUXMXN� SDVLHQ� NH� 56� ODLQ�� ,GHDOQ\D�� SHODSRUDQ� VLVWHP�

UXMXNDQ� GLODNXNDQ� ROHK� SHQ\HGLD� SHOD\DQDQ� NHVHKDWDQ��

\DQJ� GDODP� KDO� LQL� 568'� 'U�� $GMLGDUPR�� NHSDGD� 'LQDV�

.HVHKDWDQ�.DEXSDWHQ�/HEDN��XQWXN�NHSHUOXDQ�HYDOXDVL�GDQ�

PRQLWRULQJ�VLVWHP�UXMXNDQ�GL�OLQJNXS�ZLOD\DK����� 

 

'DUL�SHQHOLWLDQ��GDSDW�GLNHWDKXL� EDKZD�SHQFDWDWDQ� WHQWDQJ�

SHQHULPDDQ�SDVLHQ�UXMXNDQ�GDQ�SHQJLULPDQ�SDVLHQ�UXMXNDQ�

EHOXP� GLODNXNDQ� GHQJDQ� RSWLPDO�� ZDODX� WHODK� PHQMDGL��

UXWLQLWDV�� $GDSXQ� NHWLGDNOHQJNDSDQ� GDWD� GLVHEDENDQ� ROHK�

NXUDQJ� GLVLSOLQQ\D� WHQDJD� NHVHKDWDQ� GDODP� PHODNXNDQ�

SHQFDWDWDQ��3HODSRUDQ�KDQ\D�VDPSDL�SDGD� EDJLDQ�SURJUDP�

56�GDQ�WLGDN�GLODSRUNDQ�NH�'LQDV�.HVHKDWDQ�.DEXSDWHQ�� 

 

0RQLWRULQJ� GDQ� HYDOXDVL� PHUXSDNDQ� SURVHV� SHQJXPSXODQ�

GDQ� MXJD� DQDOLVLV� LQIRUPDVL� PHQJHQDL� SHODNVDQDDQ� VLVWHP�����

UXMXNDQ� VHFDUD� WHUXV-PHQHUXV�� PHOLEDWNDQ� DSDNDK� VLVWHP�

UXMXNDQ� WHODK� GLODNVDQDNDQ� VHVXDL� UHQFDQD� GDQ� EDJDLPDQD�

SHODNVDQDDQQ\D��VHKLQJJD�PDVDODK�GDSDW�VHODOX�GLWHPXNDQ��

GLGLVNXVLNDQ�GDQ�GLSHFDKNDQ�EHUVDPD� 

 

.HJLDWDQ�LQL�GLODNXNDQ�SDGD�LQWHUQDO�568'�'U��$GMLGDUPR�

PDXSXQ�SDGD�WLQJNDW�'LQDV�.HVHKDWDQ�VHEDJDL�SHQDQJJXQJ�

MDZDE� ELGDQJ�NHVHKDWDQ� GL� WLQJNDW� NDEXSDWHQ��0RQLWRULQJ�

GLODNXNDQ�VHWLDS���EXODQ�XQWXN�PHQLODL�SHODNVDQDDQ�VLVWHP
����� 

 

'DUL� SHQHOLWLDQ�� GLNHWDKXL� EDKZD� VDPSDL� WHUVHOHQJJDUDQ\D�

SURJUDP� -.1�� EHOXP� DGD� PRQLWRULQJ� GDQ� HYDOXDVL� \DQJ�

NKXVXV� SDGD� VLVWHP� UXMXNDQ�� 0RQLWRULQJ� GDQ� HYDOXDVL���

GLODNXNDQ�VHFDUD�PHQ\HOXUXK�GDQ�GLODNXNDQ�WHUXWDPD�ROHK�

ELGDQJ� NHSHUDZDWDQ� WHUNDLW� EHUEDJDL� SHUPDVDODKDQ� \DQJ�

GLWHPXNDQ�GDODP�PHOD\DQL�SDVLHQ�GDQ�VROXVLQ\D��(YDOXDVL�

VLVWHP� UXMXNDQ� GL� 56�� VHKDUXVQ\D� GLODNXNDQ� ROHK� 'LQDV�

.HVHKDWDQ� .DEXSDWHQ�� QDPXQ� VHODPD� LQL� WLGDN� EHUMDODQ��

NDUHQD�WLGDN�SHUQDK�DGD�ODSRUDQ�UXMXNDQ�\DQJ�GLVDPSDLNDQ�

SLKDN�56�NH�'LQDV�NHVHKDWDQ� 

 

 

.(6,038/$1�'$1�6$5$1 

 

.HVLPSXODQ 

 
 

$� .DUDNWHULVWLN�5XMXNDQ�0HGLV 

 

3HODNVDQDDQ� VLVWHP� UXMXNDQ� PHGLV� GL� HUD� -.1� VXGDK�

OHELK�EDLN�GDULSDGD�VHEHOXP�-.1��WHUXWDPD�SDGD� 

D� $VSHN� NHSDWXKDQ� WHQDJD� NHVHKDWDQ� WHUKDGDS� 623�

GDQ�NHELMDNDQ�UXMXNDQ� 

E� $VSHN�NRPXQLNDVL�DQWDU�IDVLOLWDV�NHVHKDWDQ� 

F� $VSHN� NHWHQWXDQ� �NHOHQJNDSDQ� SHQJLVLDQ�� IRUPXOLU�

UXMXNDQ��\DQJ�WLGDN�PHODOXL�3XVNHVPDV�SHQJDPSX���

GDQ 

G� $VSHN�NHWHSDWDQ�GDODP�PHUXMXN� 

 

+DO� LQL�GLNDUHQDNDQ�NHWHQWXDQ�%3-6�\DQJ�NHWDW�GDODP�

SURVHGXU�UXMXNDQ�EHUMHQMDQJ�GDQ�GDPSDN�\DQJ� WLPEXO�

ELOD�SURVHGXU�WHUVHEXW�WLGDN�GLODNVDQDNDQ��EHUXSD�WLGDN�

GDSDW�GLMDPLQQ\D�ELD\D�NHVHKDWDQ�ROHK�%3-6� 

3HODNVDQDDQ� -.1� WLGDN� PHPEDZD� SHUXEDKDQ� SDGD�

EHEHUDSD�DVSHN��VHKLQJJD�GLSHUOXNDQ�SHUEDLNDQ��\DLWX� 

D� $VSHN� NHWHQWXDQ� �NHOHQJNDSDQ� SHQJLVLDQ�� IRUPXOLU�

UXMXNDQ� SDGD� SDVLHQ� \DQJ� WUDQVLW� NH� 3XVNHVPDV�

SHQJDPSX� 

E� $VSHN�NHWHQWXDQ�SHQMDPLQ�WHUKDGDS�VLVWHP�UXMXNDQ� 

F� $VSHN�DNVHV�NH�IDVLOLWDV�NHVHKDWDQ�UXMXNDQ��GDQ 

G� $VSHN�NHWHQWXDQ�UXMXN�EDOLN� 

 

'L� EHEHUDSD� DVSHN�� \DLWX� DVSHN� NHOHQJNDSDQ� IDVLOLWDV�

NHVHKDWDQ� UXMXNDQ�� NHWHUMDQJNDXDQ� ELD\D� NHVHKDWDQ��

GDQ� DVSHN� SURVHGXU� UXMXNDQ� SDGD� NDVXV� NHJDZDWDQ�

WHODK�GLODNVDQDDQ�GHQJDQ�EDLN�VHMDN�VHEHOXP�HUD� -.1�

SHQMDPLQ� WHUKDGDS� VLVWHP� UXMXNDQ�� DNVHV� NH� IDVLOLWDV�

NHVHKDWDQ�UXMXNDQ�GDQ�SDGD�NHWHQWXDQ�UXMXN�EDOLN�� 

 

+DO-KDO� \DQJ� GLDQJJDS� VHEDJDL� SHQJKDPEDW� MDODQQ\D�

VLVWHP�UXMXNDQ�PHGLV�GLDQWDUDQ\D� 

�� 0DVDODK� 6'0� GLPDQD� PDVLK� NXUDQJQ\D� GLVLSOLQ�

NHUMD� SDUD� WHQDJD� NHVHKDWDQ� GDQ� NXUDQJQ\D� UDVD�

WDQJJXQJ�MDZDE�GDUL�WHQDJD�NHVHKDWDQ� 

.DUOHDQQH�/RQQ\�3ULPDVDUL��$QDOLVLV�6LVWHP�5XMXNDQ�-DPLQDQ�.HVHKDWDQ�1DVLRQDO�568'��'U��$GMLGDUPR�.DEXSDWHQ�/HEDN 



��� 

 

-XUQDO�$56,�-DQXDUL����� 

�� .XUDQJ� ODQFDUQ\D� NRPXQLNDVL� SUD� UXMXNDQ� DQWDUD�

568'� 'U�� $GMLGDUPR� GHQJDQ� IDVLOLWDV� NHVHKDWDQ�

UXMXNDQ� 

�� .HWHQWXDQ� SHPHULQWDK� \DQJ� ORQJJDU� WHUNDLW� GHQJDQ�

DVXUDQVL� NRPHUVLDO� GDQ� PDV\DUDNDW� EXNDQ� SHVHUWD�

DVXUDQVL�VRVLDO�SDGD�VLVWHP�UXMXNDQ��VHKLQJJD�VLVWHP�

UXMXNDQ�EHOXP�GDSDW�EHUMDODQ�EDLN�GL�HUD�-.1�LQL� 

�� 0DVLK� NXUDQJQ\D� SHUDQ� SHPHULQWDK� GDHUDK� GDODP�

PHPIDVLOLWDVL� NHOD\DNDQ� DNVHV� PHQXMX� 568'� 'U��

$GMLGDUPR� 

�� .XUDQJQ\D� LQIRUPDVL� GDUL� %3-6� NHVHKDWDQ� NHSDGD�

SDUD� GRNWHU� WHQWDQJ� VLVWHP� UXMXNDQ� EDOLN� PHQMDGL�

SHQ\HEDE�PXQFXOQ\D�SHUEHGDDQ�SHUVHSVL�\DQJ�SDGD�

DNKLUQ\D� EHUDNLEDW� SDGD� WLGDN� RSWLPDOQ\D� DNWLYLWDV�

UXMXNDQ�EDOLN�GL�568'�'U��$GMLGDUPR��GDQ 

�� 7LGDN�HIHNWLIQ\D�FDUD�XQWXN�PHQGDSDWNDQ�REDW�EDJL�

SDUD�SDVLHQ� \DQJ�GLUXMXN�EDOLN�NH�33.�,��PHPEXDW�

SDVLHQ� \DQJ� WHODK� GLUXMXN� EDOLN� KDUXV� NHPEDOL� NH�

568'� 

 

%� 6LVWHP�5XMXNDQ�%HUMHQMDQJ 

 

.HWHJDVDQ� %3-6� GDODP� SHODNVDQDDQ� VLVWHP� UXMXNDQ�

GDSDW�WHUOLKDW�GDUL�EHUEDJDL�DVSHN�SDGD�VLVWHP�UXMXNDQ�

EHUMHQMDQJ�� $GDSXQ� SHQJDUXK� -.1� EDJL� SHODNVDQDDQ����

VLVWHP� UXMXNDQ� EHUMHQMDQJ� GL� 568'� 'U�� $GMLGDUPR�

GDSDW�GLNODVLILNDVLNDQ�VHEDJDL�EHULNXW� 

D� -.1� PHPEDZD� SHQJDUXK� SRVLWLI� SDGD� EHEHUDSD�

DVSHN� VLVWHP� UXMXNDQ� EHUMHQMDQJ�� \DLWX� SDGD� DVSHN�

NHELMDNDQ� GDQ� SURVHGXU� VHUWD� DVSHN� DOXU� UXMXNDQ�

XQWXN�SHOD\DQDQ�GDUL�33.�,�NH�33.�,,� 

E� -.1� WLGDN� PHPEDZD� SHUXEDKDQ� SDGD� EHEHUDSD�

DVSHN�GDQ�PDVLK�GLSHUOXNDQ�SHUEDLNNDQ�XQWXN�GDSDW�

PHZXMXGNDQ� VLVWHP� UXMXNDQ� \DQJ� RSWLPDO� GDODP�

VNHPD� MDPLQDQ� NHVHKDWDQ� PHQ\HOXUXK�8QLYHUVDO�

+HDOWK�&RYHUDJH��\DLWX�SDGD�DVSHN� 

�� $OXU� UXMXNDQ� XQWXN� SHOD\DQDQ� GDUL� 33.� ,,� NH�

33.�,,,� 

�� .HFXNXSDQ�VDUDQD��SUDVDUDQD��GDQ� MXJD� IDVLOLWDV�

NHVHKDWDQ� 

�� 3HQFDWDWDQ�GDQ�SHODSRUDQ��GDQ 

�� 0RQLWRULQJ�GDQ�HYDOXDVL� 

F� %HEHUDSD� KDO� \DQJ� PDVLK� PHQMDGL� NHQGDOD� GDODP�

SHODNVDQDDQ�VLVWHP�UXMXNDQ�EHUMHQMDQJ� 

�� .RRUGLQDVL� \DQJ� OHPDK� DQWDU� LQVWDQVL� GDQ� XQLW�

WHUNDLW��GDODP�PDVDODK�VLVWHP�UXMXNDQ� 

�� 3HUHQFDQDDQ�SHQJDGDDQ�DODW�NHVHKDWDQ�GDQ�REDW�

GL�568'�\DQJ�PDVLK�OHPDK� 

�� %HOXP� DGDQ\D� PDSSLQJ� WHUNDLW� GHQJDQ� DOXU���������

UXMXNDQ� \DQJ� GLWHWDSNDQ� ROHK� 'LQDV� .HVHKDWDQ�

3URYLQVL�%DQWHQ� 

�� .HWLGDNVHVXDLDQ� DQWDUD� NODVLILNDVL� UXPDK� VDNLW��

VHEDJDL�SHQHULPD�UXMXNDQ�GHQJDQ�NHWLGDNSDVWLDQ�

SHOD\DQDQ�\DQJ�GDSDW�GLEHULNDQ� 

�� .HWLGDNGLVLSOLQDQ� SHWXJDV� WHUKDGDS�SHODNVDQDDQ�

NHWHQWXDQ-NHWHQWXDQ� SHQFDWDWDQ� GDQ� SHODSRUDQ�

\DQJ�PHQJKDUXVNDQ�SHQFDWDWDQ�GLODNXNDQ�VHFDUD�

OHQJNDS�GDQ�SHODSRUDQ�NH�'LQDV�.HVHKDWDQ��GDQ 

�� 7LGDN� EHUMDODQQ\D� HYDOXDVL� VLVWHP� UXMXNDQ� ROHK�

'LQDV�.HVHKDWDQ�NDUHQD�WLGDN�DGDQ\D�SHODSRUDQ�

WHQWDQJ�VLVWHP�UXMXNDQ�\DQJ�GLODSRUNDQ�NH�'LQDV�

.HVHKDWDQ� 

 

6DUDQ 

%HUGDVDUNDQ� KDVLO� SHQHOLWDQ� GDQ� MXJD� NHVLPSXODQ�� PDND�

GLEHULNDQ�VDUDQ-VDUDQ�VHEDJDL�EHULNXW� 

�� 6RVLDOLVDVL�JXQD�PHQLQJNDWNDQ�NHSDWXKDQ�ZDUJD�QHJDUD�

XQWXN�PHODNVDQDNDQ�NHELMDNDQ�\DQJ�WHODK�GLDPDQDWNDQ�

ROHK�SHPHULQWDK�SXVDW� 

�� 8QWXN�SLKDN�PDQDMHPHQ�568'�'U��$GMLGDUPR� 

D� 3HUOX� DGDQ\D� NRRUGLQDVL� GDQ� NRPLWPHQ� LQWHUQDO�

DQWDUD�SLKDN�PDQDMHPHQ��EDJLDQ�SHQJDGDDQ��EDJLDQ�

IDUPDVL�� GRNWHU� VHEDJDL� XVHU� GDQ� XQLW� WHUNDLW� ODLQ�

GDODP� SHUHQFDQDDQ� SHQJDGDDQ� REDW� DJDU� WHUFDSDL�

NHVHVXDLDQ�DQWDUD�SHUPLQWDDQ�GDQ�NHWHUVHGLDDQ�REDW�

GL�568'� 

E� 3HUOX� DGDQ\D� NHWHJDVDQ� SLPSLQDQ� WHUKDGDS� VHOXUXK�

NDU\DZDQQ\D� DJDU� PHODNXNDQ� SHOD\DQDQ� VHVXDL�

GHQJDQ�SURVHGXU�\DQJ�WHODK�GLWHQWXNDQ�GHQJDQ�UDVD�

WDQJJXQJ�MDZDE� 

F� 3HUOX� GLEDQJXQQ\D� NRPLWPHQ� DQWDUD� 56� GDQ� MXJD�

IDVLOLWDV� NHVHKDWDQ� GLOXDU� 56� XQWXN� PHODNVDQDNDQ�

NHVHSDNDWDQ� \DQJ� WHODK� GLEXDW� VHFDUD� EHUWDQJJXQJ�

MDZDE� 

G� 6HJHUD� GLEHUODNXNDQ� UDVLRQDOLVDVL� WDULI� DJDU� GDSDW�

PHQLQJNDWNDQ� MDVD� OD\DQDQ� GDQ� SHPEHULDQ� UHZDUG�

EDJL� GRNWHU� \DQJ� EHUKDVLO� PHODNXNDQ� HIHNWLILWDV�

SHOD\DQDQ�GDQ�PHQFLSWDNDQ�HILVLHQVL� 

H� 3HUOX� DGDQ\D� SHPELQDDQ� GDUL� SLKDN� PDQDMHPHQ�

WHQWDQJ�SHQWLQJQ\D�SHQFDWDWDQ�GDQ�SHODSRUDQ�VLVWHP�

UXMXNDQ��GDQ 

I� 3HUOX�GLWLQJNDWNDQQ\D�DOXU�NRRUGLQDVL�GHQJDQ�'LQDV�

.HVHKDWDQ� WHUNDLW� GHQJDQ�SHQDQJJXODQJDQ�PDVDODK�

SHODSRUDQ�VLVWHP�UXMXNDQ�� VHKLQJJD�HYDOXDVL� VLVWHP�

UXMXNDQ�GL�.DEXSDWHQ�/HEDN�GDSDW�GLODNXNDQ� 

 

�� 8QWXN�'LQDV�.HVHKDWDQ�.DEXSDWHQ�/HEDN� 

D� 3HUOX� DGDQ\D� SHPDQWDXDQ� VHFDUD� LQWHQVLI� WHUKDGDS�

SDUD�GRNWHU�GL�3XVNHVPDV�SHQJDPSX�GDODP�PHUXMXN�

SDVLHQ-SDVLHQ� \DQJ�EHUDVDO�GDUL�3XVNHVPDV�SHUXMXN��������

SHUWDPD� 

E� 3HUOX� DGDQ\D� ELPELQJDQ� SHOD\DQDQ� SULPHU� WHQWDQJ�

NHZHQDQJDQ� GDODP� PHUXMXN� SDVLHQ� GLWLQMDX� GDUL�

NHWHQWXDQ�PHGLV�GDQ�NHWHSDWDQ�ZDNWX�UXMXN� 

F� 2SWLPDOLVDVL�VLVWHP�UXMXNDQ�GHQJDQ�PHQJHPEDOLNDQ�

IXQJVL�GDUL�3XVNHVPDV�VHEDJDL�SHOD\DQDQ�NHVHKDWDQ�

\DQJ� NRPSUHKHQVLI�� PHOLSXWL� SURPRWLI�� SUHYHQWLI��

NXUDWLI�� GDQ� UHKDELOLWDWLI�� VHKLQJJD� MXPODK� UXMXNDQ�

\DQJ� WHUNHQGDOD� DNVHV� GDQ� ELD\D� SHOD\DQDQ� GL� 56�

UXMXNDQ�GDSDW�GLNXUDQJL��GDQ 

G� 0HQLQJNDWNDQ�DGYRNDVL�NHSDGD�3HPHULQWDK�'DHUDK�

WHQWDQJ� SHQWLQJQ\D� DNVHV� \DQJ� OD\DN� PHQXMX� 56���������

UXMXNDQ� 

 

�� 8QWXN�%3-6�NHVHKDWDQ�/HEDN� 

D� 3HUOX�DGDQ\D�VRVLDOLVDVL� WHQWDQJ� UXMXN�EDOLN�NHSDGD�

GRNWHU�VSHVLDOLV��GDQ 

E� 3HUPXGDK� FDUD� XQWXN� PHQGDSDWNDQ� REDW-REDWDQ�

SDVLHQ�UXMXN�EDOLN��PHODOXL�SHQJDGDDQ�$SRWHN�%3-6�

-XUQDO�$GPLQLVWUDVL�.HELMDNDQ�.HVHKDWDQ 9ROXPH�,�1RPRU�� 



��� 

 

-XUQDO�$56,�-DQXDUL����� 

GHQJDQ� IDVLOLWDV� REDW� \DQJ� OHQJNDS� GL� GDHUDK� \DQJ�

MDXK�GDUL�UXPDK�VDNLW�� 

�� 8QWXN� 56� UXMXNDQ�� SHUOX� GLEHQWXN� HPHUJHQF\� FRQWDFW�

OD\DQDQ����MDP�\DQJ�NRPLWPHQ�XQWXN�PHQHULPD�VHWLDS�

SDQJJLODQ�SUD�UXMXNDQ�� 

�� 8QWXN�'LQDV�.HVHKDWDQ�3URYLQVL�%DQWHQ� 

2SWLPDOLVDVL�IXQJVL�56��5XMXNDQ�3URYLQVL�%DQWHQ��EDLN�

GDUL� VHJL� 6'0�� VDUDQD�� VHUWD� SUDVDUDQD� GDQ� WHNQRORJL��

\DQJ� GDSDW� PHQGXNXQJ� WHUFDSDLQ\D� NODVLILNDVL� VWDQGDU��������

VHEDJDL�UXPDK�VDNLW�UXMXNDQ�WLQJNDW�SURYLQVL� 

�� 3HUOX�GLWHWDSNDQ�PDSSLQJ� IDVLOLWDV�DOXU�UXMXNDQ�GHQJDQ�

EHUNRRUGLQDVL�GHQJDQ�%3-6�NHVHKDWDQ�GDQ�MXJD�MHMDULQJ�

\DQJ� WHUNDLW�� \DQJ� KDUXV� GLLNXWL� ROHK� VHOXUXK� IDVLOLWDV�

SHOD\DQDQ�NHVHKDWDQ�GL�SURYLQVL�%DQWHQ�� 

�� .HPHQWHULDQ� .HVHKDWDQ� VHEDLNQ\D� WHWDS� PHPEXND�

ZDFDQD� EDUX� XQWXN�PHPEXDW� NHWHQWXDQ� WHQWDQJ� VLVWHP�

UXMXNDQ� \DQJ� PHQJLNDW� EDJL� DVXUDQVL� NRPHUVLDO� GDQ�

VHOXUXK�PDV\DUDNDW�QRQ�DVXUDQVL�VRVLDO��VHKLQJJD�VLVWHP�

UXMXNDQ�GLLNXWL�ROHK�VHOXUXK�NDODQJDQ�PDV\DUDNDW� 

 

 
 

'$)7$5�58-8.$1 

 

�� %DSQD��-��6���7HNXU��'��3UDGKDP��6��&�	�6KDVLQGUDQ�&�+��������:K\�

3DWLHQW� 3UHIHU�5HIHUUHG�+RVSLWDOV��:RUOG�+HDOWK�)RUXP�� �������� ���

���������-���� 

�� $WXQ�� 5�� 	� HW�DO�� ������ 8QLYHUVDO� +HDOWK� &RYHUDJH� LQ� 7XUNH\��������

(QFKDQFHPHQW�RI�(TXLW\��7KH�/DQFHW��9RO����������������-��� 

�� :RUOG� +HDOWK�2UJDQL]DWLRQV� �:+2��� ������0DQDJHPHQW� RI� +HDOWK�

)DFLOLWLHV�� 5HIHUUDO� 6\VWHPV� �+HDOWK� 5HIHUUDO� 6\VWHP� DQG�0LQLPXP�

3DFNDJHV� RI� 6HUYLFH�� �GLXQGXK� SDGD� ��� 1RYHPEHU� ����� GL� KWWS���

ZZZ�ZKR�LQW�PDQDJHPHQW�IDFLOLW\�UHIHUUDO�HQ�LQGH[��KWPO�� 

�� 81'3��������+XPDQ�'HYHORSPHQW�,QGH[��GLXQGXK�SDGD����2NWREHU�

������ GL� VLWXV� KXPDQ� GHYHORSPHQW� UHSRUW�� KWWS���KGU�XQGS�RUJ�HQ�

VWDWLVWLFV�KGL��� 

�� 'DYLG� %�� (��� 5��0�� ������8QLYHUVDO� +HDOWK� &RYHUDJH� �8+&�� LV� D�

'HYHORSPHQW� ,VVXH��7KH� /DQFHW�9RO�� ����� ,VVXH� ������ �������� ���-

���� 

�� 3XHQSDWRP�� 5�� $��� 	� 5RVHQPDQ�� 5�� ������ (IILFLHQF\� RI� 7KDL�����������

3URYLQFLDO� 3XEOLF� +RVSLWDOV� 'XULQJ� 7KH� ,QWURGXFWLRQ� RI� 8QLYHUVDO��

+HDOWK� &RYHUDJH� 8VLQJ� &DSLWDWLRQ�� +HDOWK� &DUH� 0DQDJHPHQW������

6FLHQFH��9RO�����(G�������-���� 

�� 0F0DQXV�� -�� ������ 7KDLODQG
V� 8QLYHUVDO� &RYHUDJH� 6FKHPH����

$FKLHYHPHQW�	�&KDOOHQJHV��GDODP�-��0F0DQXV��7KDLODQG
V�8QLYHUVDO�

&RYHUDJH�6FKHPH��$FKLHYHPHQW�	�&KDOOHQJHV��1RQWKDEXUL�7KDLODQG��

+HDOWK�,QVXUDQFH�6\VWHP�5HVHDUFK�2IILFH� 

�� ,NHJDPL�� 1��� <RR�� %�-.��� +DVKLPRWR�� +��� 	� HW�DO�� ������ -DSDQHVH�

8QLYHUVDO� +HDOWK� &RYHUDJH� �8+&��� (YROXWLRQ�� $FKLHYHPHQWV�� DQG���

&KDOOHQJHV��7KH�/DQFHW�9RO�������(G��������������S���� 

�� 5HSXEOLN� ,QGRQHVLD�� ������ 8QGDQJ-8QGDQJ� 5HSXEOLN� ,QGRQHVLD�

1R����7DKXQ������WHQWDQJ�6LVWHP�-DPLQDQ�6RVLDO�1DVLRQDO��-DNDUWD� 

��� 5HSXEOLN� ,QGRQHVLD�� ������ 8QGDQJ-8QGDQJ� 5HSXEOLN� ,QGRQHVLD�

1R����� 7DKXQ� ����� WHQWDQJ� %DGDQ� 3HQ\HOHQJJDUD� -DPLQDQ� 6RVLDO��

-DNDUWD�� 

��� (YDQV��'��%���+VX��-���	�%RHUPD��7�������� �8+&��8QLYHUVDO�+HDOWK�����������

&RYHUDJH� 	� 8QLYHUVDO� $FFHVV�� 9RO�� ���� �� �������� 3UR� 4XHVW�� �����

���$� 

��� 5HSXEOLN� ,QGRQHVLD�� ������8QGDQJ-8QGDQJ�1RPRU�� ��� 7DKXQ������

WHQWDQJ�5XPDK�6DNLW��-DNDUWD� 

��� .HPHQWHULDQ�.HVHKDWDQ�5HSXEOLN� ,QGRQHVLD�� ������3HGRPDQ�6LVWHP�

5XMXNDQ� 1DVLRQDO�� -DNDUWD�� 'LUHNWRUDW� -HQGHUDO� %8.� �%LQD� 8SD\D�

.HVHKDWDQ��.HPHQWHULDQ�.HVHKDWDQ�5HSXEOLN�,QGRQHVLD� 

��� .HPHQWHULDQ�.HVHKDWDQ�5HSXEOLN�,QGRQHVLD��������3HUDWXUDQ�0HQWHUL�

.HVHKDWDQ� 5HSXEOLN� ,QGRQHVLD�� 1R�� ��� 7DKXQ� ����� WHQWDQJ� 6LVWHP�

5XMXNDQ�3HOD\DQDQ�.HVHKDWDQ�3HURUDQJDQ��-DNDUWD�� 

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2��� ������0DQDJHPHQW� RI� +HDOWK�

)DFLOLWLHV�� 5HIHUUDO� V\VWHPV� �+HDOWK� 5HIHUUDO� 6\VWHP� 	� 0LQLPXP�

3DFNDJHV�RI� 6HUYLFH�� �GLXQGXK�SDGD� WDQJJDO����1RYHPEHU������� GL�������������������

:+2� ZHEVLWH�� KWWS���ZZZ�ZKR�LQW�PDQDJHPHQW�IDFLOLW\�UHIHUUDO�HQ�

LQGH[��KWPO�� 

��� 81)3$�� ������ 7KH� +HDOWK� 5HIHUUDO� 6\VWHP� LQ� ,QGRQHVLD� �GLXQGXK�

SDGD� ��� 0DUHW� ������ GDUL� ZZZ�XQISD�RUJ�VRZP\�UHVRXUFHV�GRFV�

OLEUDU\�5���B������ 

��� -DEDU�� 3�� ������ 3HGRPDQ� 3HODNVDQDDQ� 6LVWHP� 5XMXNDQ� SHOD\DQDQ�

.HVHKDWDQ�3URYLQVL�-DZD�%DUDW��-DZD�%DUDW 

��� 568'�'U��$GMLGDUPR��������3URILO�568'�'U��$GMLGDUPR�.DEXSDWHQ�

/HEDN��5DQJNDVELWXQJ��/HEDN� 

��� :RUOG�+HDOWK�2UJDQL]DWLRQ��:+2���6WUDWHJLF�3DSHU�RQ�+HDOWK�&DUH�

5HIHUUDO� 6\VWHP� LQ�1HSDO��'DODP�:+2��'HFHQWUDOL]DWLRQ�RI�+HDOWK�

6\VWHP� DQG� LWV� 0DQDJHPHQW� -� 9HUVLRQ� �� �+DO�� �-���� 1HSDO�� :+2�

&RXQWU\�2IILFH� 

��� 5XPLWD�� ������$QDOLVLV� .HOD\DNDQ� 5XMXNDQ� 2OHK� ELGDQ� 3XVNHVPDV�

321('�GL�568'�3LUQJDGL�.RWD�0HGDQ� WDKXQ�������'HSRN��).0�

8,� 

��� .DWKRUD� +�� 6WUDXVV� (�� ������ )ROORZ� 8S� 5HSRUW� RI� 7KH� $XGLWRU�����������

*HQHUDO�RQ�3HUIRUPDQFH�$XGLW�6WXG\�RQ�7KH�0LQLVWU\�RI�+HDOWK�DQG�

6RFLDO� 6HUYLFHV� -� 5HIHUUDO� 6\VWHP� IRU� 7KH� )LQDQFLDO� <HDUV� ������

�������������5HSXEOLF�RI�1DPLELD� 

��� .HPHQWHULDQ� .HVHKDWDQ� 5,�� ������ 3HUDWXUDQ� 0HQWHUL� .HVHKDWDQ�

1R����WDKXQ������WHQWDQJ�3HOD\DQDQ�.HVHKDWDQ�SDGD�-.1��-DNDUWD� 

.DUOHDQQH�/RQQ\�3ULPDVDUL��$QDOLVLV�6LVWHP�5XMXNDQ�-DPLQDQ�.HVHKDWDQ�1DVLRQDO�568'��'U��$GMLGDUPR�.DEXSDWHQ�/HEDN 


