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.DWD 3HQJDQWDU

6HJDOD SXML V\XNXU NDPL SDQMDWNDQ NHSDGD 7XKDQ <DQJ 0DKD (VD� NDUHQD
KDQ\D GHQJDQ UDKPDW� 1\D EXNX SURVLGLQJ 6HPLQDU 1DVLRQDO 7DKXQDQ 7HNQLN
0HVLQ �61770� ;9,, GDSDW GLWHUELWNDQ� 61770�;9,, GHQJDQ WHPD ³3HUDQ
,OPX�7HNQLN�0HVLQ�\DQJ�%HURULHQWDVL�*OREDO�'DODP�0HQGXNXQJ�3HPEDQJXQDQ
1DVLRQDO� %HUNHODQMXWDQ´� PHUXSDNDQ NHJLDWDQ� WDKXQDQ %DGDQ .HUMD 6DPD
7HNQLN� 0HVLQ �%.6�70�� ,QGRQHVLD�� 61770 NDOL LQL� GLVHOHQJJDUDNDQ ROHK
3URJUDP� 6WXGL 7HNQLN 0HVLQ� )DNXOWDV 6DLQV� GDQ� 7HNQLN� 8QLYHUVLWDV� 1XVD
&HQGDQD �81'$1$��.XSDQJ SDGD WDQJJDO ��� 2NWREHU ���� GL KRWHO 6ZLVV�
%HOLQQ .ULVWDO .XSDQJ�

'HQJDQ WHUODNVDQDQ\D VHPLQDU LQL� GLKDUDSNDQ DGDQ\D NHUMDVDPD DQWDU
3URJUDP� 6WXGL� 7HNQLN 0HVLQ VHOXUXK ,QGRQHVLD \DQJ VHPDNLQ HUDW GDQ EDLN�
GDODP SHQJHPEDQJDQ SHUDQ� LOPX� WHNQLN� PHVLQ� GDODP� PHQGXNXQJ
SHPEDQJXQDQ� QDVLRQDO� 0XODL WDKXQ ����� %.6�70 PHQJJXQDNDQ VLVWHP
2SHQ &RQIHUHQFH� 6\VWHP �2&6� GDODP WDKDSDQ SHQJLULPDQ DEVWUDN� GDQ
PDNDODK� VHKLQJJD VHOXUXK SURVLGLQJ \DQJ� GLKDVLONDQ GDUL 61770 QDQWLQ\D
GDSDW GLDNVHV VHFDUD GDULQJ� 8SD\D LQL PHUXSDNDQ EDJLDQ GDUL XVDKD�%.6�70
XQWXN PHQLQJNDWNDQ PXWX SXEOLNDVL NDU\D LOPLDK WHNQLN PHVLQ NH OHYHO�\DQJ
OHELK WLQJJL�

3HUOX GLNHWDKXL EDKZD VHOHNVL 61770 ;9,, GLODNXNDQ GDODP GXD
WDKDSDQ� �� VHOHNVL DEVWUDN XQWXN� NHJLDWDQ VHPLQDU GDQ �� VHOHNVL PDNDODK
OHQJNDS XQWXN SURVLGLQJ GDULQJ� 3HQ\HOHQJJDUDDQ NDOL LQL� WHODK EHUKDVLO
PHQMDULQJ ��� DEVWUDN XQWXN GLVHPLQDUNDQ \DQJ EHUDVDO� GDUL EHUEDJDL
LQVWLWXVL� 'DUL ��� DEVWUDN \DQJ�GLVHPLQDUNDQ� MXPODK�PDNDODK� \DQJ VDPSDL
SDGD� WDKDS� SURVLGLQJ� DGDODK ��� DUWLNHO LOPLDK� GHQJDQ SHULQFLDQ ������
NRQYHUVL HQHUJL� ������ SHUDQFDQJDQ GDQ PHNDQLND WHUDSDQ� ������ SURVHV
PDQXIDNWXU� ������ UHND\D PDWHULDO GDQ ������SHQGLGLNDQ�WHNQLN PHVLQ�

3DGD NHVHPSDWDQ LQL� NDPL PHQ\DPSDLNDQ SHQJKDUJDDQ VHWLQJJL�
WLQJJLQ\D� NHSDGD %.6�70� ,QGRQHVLD� SDUD SLPSLQDQ 3URJDP 6WXGL 7HNQLN
0HVLQ� NH\QRWH VSHDNHU� WLP SHQLQMDX� VSRQVRU� SDUD�SHPDNDODK� VHUWD VHJHQDS
SDQLWLD�\DQJ WHODK EHUSDUWLVLSDVL DNWLI DWDV�WHUVHOHQJJDUDQ\D 61770 ;9,, GDQ
WHUELWQ\D SURVLGLQJ GDUL DFDUD LQL� 7LGDN OXSD NDPL VHODNX SDQLWLD SHODNVDQD
PHPRKRQ PDDI DWDV�NHNXUDQJDQ��GDQ��NHWLGDNVHPSXUQDDQ��\DQJ WHUMDGL��GDODP
NHVHOXUXKDQ SURVHV SHQ\HOHQJJDUDDQ�VHPLQDU GDQ SHQHUELWDQ EXNX SURVLGLQJ�
$NKLU NDWD� VHPRJD SURVLGLQJ 61770 ;9,, LQL GDSDW� EHUPDQIDDW� EDJL� NLWD
VHPXD�

6DODP KDQJDW�

'RPLQJJXV�*��+��$GRH��6��7���0��(QJ
.HWXD�3DQLWLD 3HODNVDQD
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3URILO�3HPELFDUD�8WDPD

3URI��'U��,U��7UHVQD�3UL\DQD�6RHPDUGL���0�6L���6�(�

3URI��'U��,U��7UHVQD�3UL\DQD�6RHPDUGL�0�6F� DGDODK�*XUX�%HVDU�GL
'HSDUWHPHQ�7HNQLN�0HVLQ�)DNXOWDV�7HNQLN�8QLYHUVLWDV�,QGRQHVLD�
.HODKLUDQ 3DOHPEDQJ�� �� 6HSWHPEHU� ����� %HOLDX� PHQLNDK
GHQJDQ 'LDK�+DUL\DQL GDQ�PHPLOLNL� GXD� RUDQJ� DQDN�� \DLWX 8QD
$PDQGD 3ULKDUDQL GDQ (]UD�*DQHVKD�3ULKDUGDQX�
*HODU�,QVLQ\XU GLSHUROHK�GDUL�7HNQLN�0HVLQ�,7% � %DQGXQJ�WDKXQ
����� PHPSHUROHK�*HODU�0DJLVWHU� ,OPX /LQJNXQJDQ SDGD� WDKXQ
���� GDQ�6DUMDQD�(NRQRPL WDKXQ ���� GDUL�8QLYHUVLWDV�,QGRQHVLD�

3DGD� WDKXQ� ����� OXOXV� VHEDJDL 'RNWRU� GDODP� ELGDQJ� $SSOLHG� 0HFKDQLFV� 	 $GYDQFHG
&RPSRVLWHV�0DWHULDOV�GDUL�(FROH�&HQWUDOH�GH�3DULV�)UDQFH�
6HODPD OHELK� GDUL� ��� WDKXQ� PHODNXNDQ� NHJLDWDQ� PHQJDMDU�� NRQVXOWDQVL� GDQ� ULVHW
GLELGDQJ PHNDQLND� WHUDSDQ� GDQ� PDWHULDO� NRPSRVLW�� SHUDQFDQJDQ� GDQ� SHQJHPEDQJDQ
SURGXN� LQRYDVL� SURGXN��PDQDMHPHQ� VWUDWHMLN� LQRYDVL�� (3&�	� 3URMHFW�0DQDJHPHQW�� 3URMHFW
5LVN 0DQDJHPHQW�� .HOD\DNNDQ� $QJNXWDQ� 8GDUD�� 7UDQVSRUWDVL� 8GDUD� GDQ
(QJLQHHULQJ 0DQDJHPHQW�� %HOLDX� MXJD� SHUQDK� EHNHUMD� VHEDJDL� 5HVHDUFKHU� GL� ,QGXVWUL
3HVDZDW 7HUEDQJ�$HURVSDWLDOH�GDQ�,QGXVWUL�2WRPRWLI�5HQDXOW�GL�3HUDQFLV� 0HQJKDVLONDQ�OHELK
GDUL� ���� NDU\D� LOPLDK� GDODP� MXUQDO�� VHPLQDU�� NRQIHUHQVL� GDQ� ORNDNDU\D� QDVLRQDO� PDXSXQ
LQWHUQDVLRQDO��%HUEDJDL�SHQGDQDDQ�ULVHW�QDVLRQDO�PDXSXQ�LQWHUQDVLRQDO�EHUKDVLO�LD�PHQDQJNDQ
DQWDUD� ODLQ�� +LEDK� %HUVDLQJ�� 587�� 587,�� 7RUD\� 6FLHQFH� )RXQGDWLRQ� GDQ� (8�$VLDOLQN
%LRPHGLFDO�(QJLQHHULQJ�

3URI��<RVKLKLUR�1DULWD

3HQDVLKDW�DNDGHPLN�-,&$��([SHUW GL &�%(67�SURMHFW
PHUXSDNDQ�OXOXVDQ�GDUL�8QLYHUVLWDV�+RNNDLGR�WDKXQ�������0HPXODL
NDULU�VHEDJDL�GRVHQ�GL�+RNNDLGR�,QVWLWXWH�RI�7HFKQRORJ\�SDGD�WDKXQ
���� ± ������ 0HQMDEDW� VHEDJDL *XUX� %HVDU� GL )DNXOWDV� 7HNQLN�
8QLYHUVLWDV�+RNNDLGR��'LYLVLRQ�RI�+XPDQ�0HFKDQLFDO�6\VWHPV�DQG
'HVLJQ� VHPHQMDN�WDKXQ������
%LGDQJ�SHQHOLWLDQ�PHQFDNXS &RPSRVLWH�6WUXFWXUHV��2SWLPXP�'HVLJQ�
6\VWHPV� (QJLQHHULQJ�� &RPSXWDWLRQDO� 0HFKDQLFV�� (QJLQHHULQJ
(GXFDWLRQ� %HOLDX�SHUQDK PHQMDEDW�VHEDJDL�.HWXD�&DEDQJ�+RNNDLGR

-DSDQ� 6RFLHW\� RI� 0HFKDQLFDO� (QJLQHHUV �-60(�� WDKXQ� ���������� GDQ� PHQGDSDW 'LYLVLRQ
DZDUG� IRU� LQWHUQDWLRQDO� FRQWULEXWLRQ�� 6HODLQ� LWX�� EHOLDX� PHUXSDNDQ� DQJJRWD� DVRVLDVL -DSDQ
6RFLHW\� RI� 0HFKDQLFDO� (QJLQHHUV� ,QWHUQDWLRQDO� 6\PSRVLXP� RI� 9LEUDWLRQ RQ� FRQWLQXRXV
6\VWHPV� ,QWHUQDWLRQDO�$GYLVRU\�&RPPLWWHH� -DSDQ�5HLQIRUFHG�3ODVWLFV�6RFLHW\� ,QWHUQDWLRQDO
6WHHULQJ� &RPPLWWHH� 6RFLHW\� RI� $XWRPRWLYH� (QJLQHHUV� RI� -DSDQ� -DSDQ� 6RFLHW\� RI� .DQVHL
(QJLQHHULQJ� 7KH� -DSDQ� 6RFLHW\� IRU� 6FLHQFH� 3ROLF\� DQG� 5HVHDUFK� 0DQDJHPHQW� -DSDQHVH
(GXFDWLRQ�5HVHDUFK $VVRFLDWLRQ�
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3URI��2OLYLHU�3ROLW

*XUX� %HVDU� GL 8QLYHUVLWp� 3DULV� 2XHVW� 1DQWHUUH GDQ� SHQHOLWL GL
/DERUDWRLUH�(QHUJpWLTXH�0pFDQLTXH�(OHFWURPDJQpWLVPH �/(0(��
3URI�� 2OLYLHU� 3ROLW PHPLOLNL� NHDKOLDQ� GL� ELGDQJ )LQLWH� (OHPHQW
$QDO\VLV� 6WUXFWXUDO�$QDO\VLV� )LQLWH�(OHPHQW�0RGHOLQJ� 1XPHULFDO
0RGHOLQJ� 0HFKDQLFDO�7HVWLQJ� 1XPHULFDO�$QDO\VLV� 0HFKDQLFV�RI
0DWHULDOV� 0HFKDQLFDO�(QJLQHHULQJ� 6ROLG�0HFKDQLFV� 0DWHULDOV
(QJLQHHULQJ� &RPSRVLWHV� '\QDPLFV� )LQLWH� (OHPHQW� 0HWKRG�
&RPSXWDWLRQDO� 0HFKDQLFV (ODVWLFLW\� &RPSXWDWLRQDO� 6WUXFWXUDO

0HFKDQLFV� 6WUXFWXUDO�(QJLQHHULQJ� 3LH]RHOHFWULFLW\� &RPSRVLWH�6WUXFWXUHV
/DPLQDWHG�&RPSRVLWHV� 6KHOO� %HOLDX�WHODK�PHQJKDVLONDQ�OHELK�GDUL�����NDU\D�LOPLDK VDPSDL
VDDW�LQL�

'U��(QJ��1REXPDVD�6HNLVKLWD

3HQHOLWL� GDQ� SHQJDMDU� GL 'HSDUWHPHQ� 7HNQLN�0HVLQ� 7R\RKDVKL
8QLYHUVLW\� RI� 7HFKQRORJ\�� GHQJDQ� MDEDWDQ� VHEDJDL $VVRFLDWH
3URIHVVRU� %HOLDX�MXJD�PHUXSDNDQ�OXOXVDQ�'RNWRU GDUL�XQLYHUVLWDV
WHUVHEXW�
%LGDQJ SHQHOLWLDQQ\D� PHQFDNXS )OXLG� '\QDPLFV \DLWX� :LQG
7XQQHO�([SHULPHQW�RI�7XUEXOHQW�6KHDU�)ORZ� 'HYHORSPHQW�RI�)ORZ
0HDVXUHPHQWV�DQG�$QDO\VLV� 'LPDQD�PHQJLQYHVWLJDVL� IHQRPHQD
SDGD %XR\DQF\� MHW� 3HVDZDW� MHW GDQ 6SKHUH�ZDNH PHQJJXQDNDQ

7HURZRQJDQ�$QJLQ�
%HOLDX� MXJD� PHUXSDNDQ� DQJJRWD� 3HUKLPSXQDQ� $NDGHPLN -DSDQ 6RFLHW\� RI� 0HFKDQLFDO
(QJLQHHUV� -DSDQ� 6RFLHW\� RI� )OXLG� 0HFKDQLFV� 7KH� 3K\VLFDO� 6RFLHW\� RI� -DSDQ� GDQ 7KH
9LVXDOL]DWLRQ�6RFLHW\�RI�-DSDQ�

5HIL�.XQDHIL��06F�

5HIL�.XQDHIL�DGDODK�.HSDOD�3UR\HN�3HQJHPEDQJDQ $UHD�%DOL GL
$NXR� (QHUJ\� ,QGRQHVLD� 0HPXODL� NDULU� SURIHVLRQDOQ\D� VHEDJDL
LQVLQ\XU� ODSDQJDQ�� NHPXGLDQ� PDQDMHU� RSHUDVL� ODSDQJDQ� XQWXN
SHUXVDKDDQ� OD\DQDQ� PLQ\DN� 	� JDV� WHUEHVDU� GL� GXQLD�
6FKOXPEHUJHU�
'L�$NXR�,QGRQHVLD��LD�PHQJHOROD�SRUWRIROLR�SHQJHPEDQJDQ�(QHUJL
7HUEDUXNDQ� OHELK� GDUL� ���� 0:� GL� EHUEDJDL� ELGDQJ� WHNQRORJL�
%LGDQJ� WHUVHEXW� GDUL� 39� VXU\D�� KLGUR�� DQJLQ�� ELRPDVVD�� GDQ

.RQYHUVL�(QHUJL�3DQDV�/DXW��27(&��
5HIL� PHPHJDQJ� JHODU� 0DVWHU� GDODP� PDQDMHPHQ� HQHUJL� 	� OLQJNXQJDQ� GL� EDZDK� SURJUDP
EHDVLVZD�EHUJHQJVL�GDUL 7RWDO�(3�,QGRQHVLH GL�(FROH�GHV�0LQHV�GH�1DQWHV��3UDQFLV���GDQ�JHODU
7HNQLN�0HVLQ�GDUL�8QLYHUVLWDV�,QGRQHVLD�GL�EDZDK�3URJUDP�.HSHPLPSLQDQ�*(�%HDVLVZD��'LD
MXJD�PHQJLNXWL�.XUVXV�0DQDMHPHQ�.RQWUDN� GL�(FROH�(XURSpHQQH� GH�&RQWUDFW�0DQDJHPHQW
�3UDQFLV�� 6DDW�LQL�EHOLDX�MXJD�PHQMDEDW�VHEDJDL�'RVHQ�GL 8QLYHUVLWDV�7HNQRORJL 6XPEDZD VHMDN
-XQL������



7RSLN�GDQ�6HEDUDQ�0DNDODK

�� 3HUDQFDQJDQ�GDQ�0HNDQLND�7HUDSDQ � �� 0DNDODK

�� 3URVHV�0DQXIDNWXU � �� 0DNDODK

�� .RQYHUVL�(QHUJL � �� 0DNDODK

�� 5HND\DVD�0DWHULDO � �� 0DNDODK

�� 3HQGLGLNDQ�7HNQLN�0HVLQ � � 0DNDODK



%DGDQ .HUMD 6DPD� 7HNQLN� 0HVLQ ,QGRQHVLD� �%.6�70� DGDODK VXDWX
RUJDQLVDVL \DQJ GLEHQWXN SDGD� SHUWHPXDQ NHWXD MXUXVDQ�SURJUDP
VWXGL�GHSDUWHPHQ 7HNQLN 0HVLQ SHUJXUXDQ WLQJJL VH�,QGRQHVLD�SDGD WDQJJDO
���0HL ���� GL -XUXVDQ 7HNQLN 0HVLQ ,76� $QJJRWD GDUL %.6�70 DGDODK
OHPEDJD�SHQGLGLNDQ�WLQJJL�\DQJ PHQ\HOHQJJDUDNDQ�SHQGLGLNDQ�WHNQLN PHVLQ
DWDX�\DQJ�VHMHQLV�

7XMXDQ�SHQGLULDQ %.6�70 DGDODK�VHEDJDL�

��� �0HQFLSWDNDQ NRQGLVL \DQJ NRQGXVLI XQWXN PHQLQJNDWNDQ NHUMD VDPD
DQWDU SHUJXUXDQ WLQJJL� WHNQLN PHVLQ GDODP PHODNVDQDNDQ�7UL�'KDUPD
3HUJXUXDQ�7LQJJL�

�� 0HQLQJNDWNDQ LQWHUDNVL SHUJXUXDQ�WLQJJL�DQJJRWD GHQJDQ OHPEDJD�ODLQ�

��� 0HQLQJNDWNDQ� VXPEHU GD\D� DQJJRWD� GDODP PHQMDZDE WDQWDQJDQ GDQ
SHUVDLQJDQ�

6DDW� LQL NHDQJJRWDQ %.6�70 VXGDK PHQFDSDL OHELK GDUL ��� SURJUDP VWXGL
7HNQLN0HVLQ \DQJ�WHUVHEDU GL EHUEDJDL�ZLOD\DK�,QGRQHVLD�VHSHUWL GLWXQMXNDQ
SDGD JDPEDU EHULNXW�



7HQWDQJ 61770
6HPLQDU 1DVLRQDO� 7DKXQDQ 7HNQLN� 0HVLQ �61770� PHUXSDNDQ NHJLDWDQ WDKXQDQ

\DQJ GLVHOHQJJDUDNDQ ROHK %.6�70 VHEDJDL VDUDQD XQWXN EHUEDJL ULVHW� GDQ WHNQRORJL
WHUEDUX VHUWD� EHUEDJL� SHQJDODPDQ WHUKDGDS� SHPHFDKDQ SHUPDVDODKDQ GL ELGDQJ NHLOPXDQ
WHNQLN�PHVLQ GDODP OLQJNXS�QDVLRQDO��.RQIHUHQVL�LQL�MXJD PHPEHUL NHVHPSDWDQ NHSDGD�SDUD
DNDGHPLVL� SLKDN LQGXVWUL�� NRPXQLWDV� PDXSXQ SDUD SHQHQWX NHELMDNDQ XQWXN PHPEDKDV
DNWLYLWDV�GDQ NRODERUDVL GL PDVD�GHSDQ�

61770 ;9,, EHUWXMXDQ� XQWXN PHPSHUWHPXNDQ SDUD SHQHOLWL� SURIHVLRQDO LQGXVWUL�
GDQ PDKDVLVZD� SDVFDVDUMDQD GDUL GLVLSOLQ LOPX 7HNQLN 0HVLQ� 61770 ;9,,� \DQJ
EHUWHPDNDQ ³3HUDQ� ,OPX� 7HNQLN� 0HVLQ� \DQJ� %HURULHQWDVL� *OREDO� GDODP� 0HQGXNXQJ
3HPEDQJXQDQ� 1DVLRQDO� %HUNHODQMXWDQ³� PHQDZDUNDQ� OLQJNXQJDQ \DQJ PHQDULN GDQ
PHUDQJVDQJ SHVHUWD�XQWXN�EHUGLVNXVL GDQ EHUWXNDU�SLNLUDQ PHQJHQDL KDVLO SHQHOLWLDQ LOPLDK
WHUEDUX�� 3DGD WDKXQ ������ VHPLQDU NDOL LQL GLVHOHQJJDUDNDQ ROHK 3URJUDP� 6WXGL 7HNQLN
0HVLQ� )DNXOWDV�6DLQV GDQ�7HNQLN��8QLYHUVLWDV�1XVD�&HQGDQD��8QGDQD���SDGD WDQJJDO ���
2NWREHU ���� GL +RWHO 6ZLVV�%HOLQQ� .XSDQJ�

%.6�70 WHODK PHQ\HOHQJJDUDNDQ �� NDOL 61770 GHQJDQ KRVW \DQJ EHUJDQWLDQ� \DNQL
VHEDJDL�EHULNXW�

�� 61770�,��������GLODNVDQDNDQ�GL ,76� 6XUDED\D�
�� 61770�,, �������GLODNVDQDNDQ�GL 8QDQG��3DGDQJ�
�� 61770 ,,,��������GLODNVDQDNDQ�GL 8QKDV� 0DNDVDU�
�� 61770�,9��������GLODNVDQDNDQ�GL 8QXG��'HQSDVDU�
�� 61770�9������� GLODNVDQDNDQ�GL�8,� -DNDUWD�
�� 61770�9,��������GLODNVDQDNDQ�GL 8QV\LDK��%DQGD $FHK�
�� 61770�9,,��������GLODNVDQDNDQ GL�8QVUDW��0DQDGR�
�� 61770�9,,,��������GLODNVDQDNDQ GL�8QGLS��6HPDUDQJ�
�� 61770�,;������� GLODNVDQDNDQ�GL 8QVUL��3DOHPEDQJ�
��� 61770�;������� GLODNVDQDNDQ�GL 8QLEUDZ� 0DODQJ�
��� 61770�;,������� GLODNVDQDNDQ�GL�8*0��<RJ\DNDUWD�
��� 61770�;,,������� GLODNVDQDNDQ�GL 8QLOD� %DQGDU /DPSXQJ�
��� 61770�;,,, ������ GLODNVDQDNDQ GL�8,� -DNDUWD�
��� 61770�;,9������� GLODNVDQDNDQ GL�8QODP� %DQMDUPDVLQ�
��� 61770�;9������� GLODNVDQDNDQ�GL ,7%� %DQGXQJ�

61770�;9,��������GLODNVDQDNDQ�GL�,76��6XUDED\D



7HQWDQJ�.XSDQJ

.RWD� .XSDQJ� DGDODK� NRWD PDG\D� GDQ� VHNDOLJXV� VHEDJDL� LEX� NRWD� SURYLQVL� 1XVD
7HQJJDUD�7LPXU��,QGRQHVLD��.RWD�.XSDQJ�DGDODK�NRWD�\DQJ�WHUEHVDU�GL�3XODX�7LPRU��'HQJDQ
MXPODK� SHQGXGXN� OHELK� GDUL ��� ULEX� MLZD �SHUKLWXQJDQ� SDGD� WDKXQ� ����� \DQJ� WHUGLUL� GDUL
EHUEDJDL�PDFDP�VXNX�GDQ�EDQJVD�\DLWX�7LPRU��5RWH��6DEX��7LRQJKRD��)ORUHV��$ORU��/HPEDWD
VHUWD� VHEDJLDQ� NHFLO� SHQGDWDQJ� GDUL� $PERQ� %DOL� 6XODZHVL GDQ� -DZD� .RWD .XSDQJ
PHUXSDNDQ�SXVDW�ELVQLV��SHUGDJDQJDQ��LQGXVWUL�GDQ�SHQGLGLNDQ�GL�1XVD 7HQJJDUD�7LPXU�
.RWD� .XSDQJ� VHULQJ� GLMXOXNL� VHEDJDL .RWD� .DUDQJ�� -XOXNDQ� LQL� GLVHEDENDQ� ROHK� NRQGLVL
JHRJUDILV�NRWD�.XSDQJ�GLSHQXKL�ROHK�EDWX�NDUDQJ���1DPD�.XSDQJ�EHUDVDO�GDUL�QDPD�VHRUDQJ
UDMD� \DQJ�PHPHULQWDK�.RWD�.XSDQJ� VHEHOXP�EDQJVD�3RUWXJLV�GDQ %HODQGD�GDWDQJ�NH�1XVD
7HQJJDUD�7LPXU�\DLWX /DL�.RSDQ��1DPD�/DL�.RSDQ�NHPXGLDQ�GLVHEXW ROHK %HODQGD�VHEDJDL
.RHSDQ�GDQ�GDODP�EDKDVD�VHKDUL�KDUL�PHQMDGL�.XSDQJ�

6HEDJDL� LEX� NRWD� SURYLQVL� 1XVD� 7HQJJDUD� 7LPXU�� .RWD� .XSDQJ� PHPLOLNL� VDUDQD
SHQGLGLNDQ� PLOLN� SHPHULQWDK� GDQ� \DQJ� GLNHOROD� ROHK� VZDVWD� XQWXN� SHQGLGLNDQ� IRUPDO� GDQ
LQIRUPDO�GDUL�WLQJNDW�3$8'��3OD\ *URXS��7.��6'��6/73�GDQ�6/7$�VHUWD 3HUJXUXDQ�7LQJJL�
3HUJXUXDQ�7LQJJL�\DQJ�DGD�GL�.RWD�.XSDQJ�VHEDQ\DN��� 3HUJXUXDQ 7LQJJL�\DQJ�WHUGLUL�GDUL��
3HUJXUXDQ�7LQJJL�1HJHUL GDQ��� 3HUJXUXDQ�7LQJJL�6ZDVWD�

.XSDQJ� MXJD�PHPLOLNL� EHEHUDSD� REMHN�ZLVDWD� \DQJ� GDSDW�PHPDQMDNDQ� VHWLDS� RUDQJ
\DQJ�EHUNXQMXQJ�GHQJDQ�KDPSDUDQ SDVLU�SXWLK� \DQJ� LQGDK�GDQ� ODXW�ELUX�\DQJ�FDQWLN��6HMDN
EHEHUDSD� WDKXQ� WHUDNKLU� LQL� PHQMDGL� ODQJJDQDQ� SHUVLQJJDKDQ� SHVHUWD� ORPED� SHUDKX� OD\DU
LQWHUQDVLRQDO� SHPDQGDQJDQ� \DQJ� LQGDK� VHUWD� NHUDPDKDQ� SDUD� SHGDJDQJ \DQJ� EHUMXDODQ� GL
VHNLWDU� DUHD� ZLVDWD� \DQJ� WLGDN� WHUQRGD� ROHK� SLNLUDQ� PHQFDUL� XQWXQJ� VHEDQ\DN�EDQ\DNQ\D�
\DQJ�PDVLK�NHQWDO�DNDQ�EXGD\D�SHUVDXGDUDDQ�DQWDU�VHVDPD�VHUWD�NHNKDVDQ�EXGD\D�GDQ�DGDW�
:LVDWDZDQ�\DQJ�EHUNXQMXQJ�NH�NRWD�LQL�ELDVDQ\D�WHUNHVDQ�GHQJDQ�LNDQ�EDNDU�\DQJ�XNXUDQQ\D
EHVDU�EHVDU� GHQJDQ KDUJD� \DQJ� UHODWLI� PXUDK�� 3DVDU� PDODP� \DQJ� SRSXOHU� GL� .RWD� .XSDQJ
\DQJ� PHQ\DMLNDQ� PDNDQDQ� VDUL� ODXW� WHUOHWDN� GL� GDHUDK� .DPSXQJ� 6RORU� GL� VHNLWDU� EHNDV
ELRVNRS� 5DMD�� 'LQLNPDWL� GHQJDQ� VDPEDO� NKDV� .XSDQJ�� WHQWX� ZLVDWDZDQ� DNDQ� ODQJVXQJ
EHUMDQML�SDGD�GLUL�VHQGLUL���VXDWX�VDDW QDQWL��EHWD�DNDQ�NHPEDOL�ODJL��
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7HPD 6HPLQDU

3HUDQ�,OPX�7HNQLN�0HVLQ�\DQJ�%HURULHQWDVL�*OREDO

'DODP�0HQGXNXQJ�3HPEDQJXQDQ�1DVLRQDO�%HUNHODQMXWDQ

3HODNVDQDDQ

+RWHO 6ZLVV�%HOLQQ .ULVWDO .XSDQJ� ��� 2NWREHU ����

3HQHUELW

3URJUDP�6WXGL 7HNQLN 0HVLQ

.DPSXV 81'$1$ 3HQIXL�.XSDQJ �����
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3HUDQFDQJDQ�GDQ 0HNDQLND 7HUDSDQ� 3URVHV�0DQXIDNWXU� .RQYHUVL�(QHUJL�
0DWHULDO�0DWHULDO��3HQGLGLNDQ 7HNQLN 0HVLQ

3HQDQJJXQJ -DZDE
3URI��)UHGLN�/��%HQX��5HNWRU�8QGDQD .XSDQJ

'UV� +HU\�/��6LDQWXUL��'HNDQ )DNXOWDV 6DLQV�	�7HNQLN��81'$1$ .XSDQJ
'U��-HIUL�6��%DOH��.HWXD 3URJUDP�6WXGL 7HNQLN 0HVLQ� 81'$1$�.XSDQJ

3HQDVHKDW
'U��$ULILQ�6DQXVL� 3URJUDP�6WXGL 7HNQLN 0HVLQ� 81'$1$�.XSDQJ

'U��0DWKHXV�0��'ZLQDQWR� 3URJUDP�6WXGL 7HNQLN 0HVLQ� 81'$1$�.XSDQJ
:HQVHVODXV�%XQJDQDHQ��0��7�� 3URJUDP�6WXGL 7HNQLN 0HVLQ� 81'$1$�.XSDQJ

3DQLWLD 3HODNVDQD
.HWXD 8PXP� 'RPLQJJXV�*��+��$GRH��0��(QJ

%HQGDKDUD� *XVQDZDWL��0��(QJ
3XEOLNDVL� 0XKDPDG�-DIUL��0��(QJ

3HUOHQJNDSDQ� %HQ�9��7DULJDQ��0��0�

(GLWRU
'U��-HIUL�6��%DOH
'U� $ULILQ�6DQXVL

<HUHPLDV�0��3HOO��0��(QJ
.ULVWRPXV�%RLPDX��0��7�
0XKDPDG�-DIUL��0��(QJ
%R\�%LVWROHQ��0��(QJ



[

5HYLHZHU

'DXG�3XOR�0DQJHVD��0��7�
3HUDQFDQJDQ�GDQ�0HNDQLND�7HUDSDQ 5LPD�1��6HODQ��0��7�

-DFN�&��$��3DK��0��7�

:HQVHVODXV�%XQJDQDHQ��0��7�
3URVHV�0DQXIDNWXU $GL�<��7REH��0��7�

'HIPLW�%��1��5LZX��0��7�

'U��$ULILQ�6DQXVL
0XKDPDG�-DIUL��0��(QJ

.RQYHUVL�(QHUJL *XVQDZDWL��0��(QJ
%HQ�9��7DULJDQ��0��0�
<XIWULDQL�/LWWLN��0��(QJ

'U��-HIUL�6��%DOH
<HUHPLDV�0��3HOO��0��(QJ

5HND\DVD�0DWHULDO .ULVWRPXV�%RLPDX��0��7�
'RPLQJJXV�*��+��$GRH��0��(QJ

%R\�%LVWROHQ��0��(QJ

:HQVHVODXV�%XQJDQDHQ��0��7�
'DXG�3XOR�0DQJHVD��0��7�

3HQGLGLNDQ�7HNQLN�0HVLQ 5LPD�1��6HODQ��0��7�
-DFN�&��$��3DK��0��7�
$GL�<��7REH��0��7�
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3HUIRUPDQFH�DQDO\VLV�RI�K\EULG�39�7�VRODU�FROOHFWRU�XQGHU�WKH�WURSLFDO�
FOLPDWH FRQGLWLRQV�RI�,QGRQHVLD�

$PUL]DO��
��$PUXO���0LIWDKXO�$]L]� � $GL�6XSULDQWR�

ͳǡʹǡ͵���������������������������ǡ�
�������������������ǡ���������������������Ȃ �������������
Ͷ
������ ������������ǡ ��������������������Ȃ �������������

ȗ��������������������ǣ��������̷���Ǥ�����Ǥ��Ǥ��

��������Ǥ 6RODU� HQHUJ\� FDQ� EH� FRQYHUWHG� LQWR� HOHFWULFDO� HQHUJ\� E\ H[FLWLQJ� HOHFWURQV� LQ� SKRWRYROWDLF FHOOV��
+RZHYHU��WKH�HIILFLHQF\�RI�SKRWRYROWDLF �39� LV�RQO\�DURXQG ��� �����DQG PRUH�WKDQ�����RI�WKH�UDGLDWLRQ�
UHFHLYHG� ZLOO� EH� DEVRUEHG� LQWR� KHDW�� 7KH� KHDW� DEVRUEHG� ZRXOG LQFUHDVH� WKH� VXUIDFH� WHPSHUDWXUH� RI� WKH�
SKRWRYROWDLF PRGXOH�� ,Q� IDFW�� HYHU\� �ௗ�& WHPSHUDWXUH� LQFUHDVH� RI� WKH� VXUIDFH� WHPSHUDWXUH�� WKH� HOHFWULFLW\�
HIILFLHQF\� ZRXOG� GHFOLQH� E\� DSSUR[LPDWHO\� ������ ,Q� DQ� HIIRUW� WR� VWDELOL]H� WKH� VXUIDFH� WHPSHUDWXUH�� VRODU�
WKHUPDO FROOHFWRU�LV QHHGHG�WR�EH�DWWDFKHG�XQGHU WKH�VXUIDFH�RI�WKH�39��7KLV�W\SH�RI�FROOHFWRU�LV�ZHOO�NQRZQ�
DV�D +\EULG�3KRWRYROWDLF�7KHUPDO��39�7��FROOHFWRU��7KLV�VWXG\�DLPV�WR�GHWHUPLQH�WKH�SHUIRUPDQFH�RI�+\EULG�
3KRWRYROWDLF� 7KHUPDO� �39�7�� VRODU� FROOHFWRU� ZKLFK� LV� SHUIRUPHG� XQGHU WKH� WURSLFDO� FOLPDWH RI ,QGRQHVLD�
6RODU�FROOHFWRU WHVW PHWKRG��(XURSHDQ�1RUP�(1������� ZDV�XVHG�WR�FKDUDFWHUL]H WKH�WKHUPDO�SHUIRUPDQFH�RI�
39�7 FROOHFWRU XQGHU�LQGRRU�V\VWHP�XVLQJ�D�VRODU�VLPXODWRU� ,Q�WHUP�RI HOHFWULFDO�HIILFLHQF\��LW�ZDV PHDVXUHG�
E\� WKH� DELOLW\� RI� WKH� 39�7 FROOHFWRU WR� FRQYHUW� VXQOLJKW� LQWR HOHFWULFLW\� 7KH� UHVXOWV� LQGLFDWH� WKDW� LI� WKH�
SHUFHQWDJH�RI�LQFUHDVH� LQ�IOXLG�PDVV�IORZ�UDWH�LV DERXW������WKH PD[LPXP�SHUFHQWDJH�RI�LQFUHDVH�LV������LQ�
WKHUPDO�ORVVHV�DQG�����LQ�SUHVVXUH�GURS��UHVSHFWLYHO\� ,Q�DGGLWLRQ��WKH�39�7�FROOHFWRU LQFUHDVH�LQ�HOHFWULFDO
HIILFLHQF\�LV ���� LQ�FRPSDULVRQ�ZLWK�39�FROOHFWRU�RQO\�

$EVWUDN� (QHUJL�PDWDKDUL� GDSDW� GLXEDK�PHQMDGL HQHUJL� OLVWULN PHODOXL� SHQJJXQDDQ VHO� VXU\D� �SKRWRYROWDLF
FHOO��� $NDQ� WHWDSL� HILVLHQVL� SKRWRYROWDLF KDQ\D� EHUNLVDU� �������� GLPDQD� OHELK� GDUL� ���� UDGLDVL� \DQJ�
GLWHULPD� DNDQ GLVHUDS PHQMDGL� SDQDV�� (QHUJL� SDQDV� LQL DNDQ� PHQLQJNDWNDQ WHPSHUDWXU� SHUPXNDDQ�
SKRWRYROWDLF VHKLQJJD PHQJXUDQJL� HILVLHQVL� OLVWULN VHEHVDU� ����� VHWLDS� SHQLQJNDWDQ WHPSHUDWXU SHUPXNDDQ
SKRWRYROWDLF� �39�� � R&�� 6HEDJDL� XSD\D� XQWXN� PHQVWDELONDQ� WHPSHUDWXU� SHUPXNDDQ� SKRWRYROWDLF WHUVHEXW
PDND�GLEXWXKNDQ�NROHNWRU�WHUPDO�VXU\D�\DQJ�GLWHPSHONDQ GLEDZDK�SHUPXNDDQ�39��-HQLV�NROHNWRU�LQL�GLNHQDO�
GHQJDQ NROHNWRU� K\EULG� SKRWRYROWDLF� WKHUPDO �39�7�� 6HPHQWDUD� LWX� LNOLP� OLQJNXQJDQ� \DQJ� EHUEHGD DNDQ�
EHUSHQJDUXK� WHUKDGDS� XQMXN� NHUMD� VXDWX� NROHNWRU� 39�7� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� XQMXN�
NHUMD� NROHNWRU� VXU\D� K\EULG� SKRWRYROWDLF� WKHUPDO �39�7�� DOLUDQ� VHUSHQWLQ \DQJ� GLNDUDNWHULVDVL� SDGD� LNOLP�
WURSLV� ,QGRQHVLD�� 3HQJXMLDQ� XQMXN� NHUMD� WHUPDO� PHQJLNXWL� VWDQGDU� (1� ������ VLVWHP� LQGRRU� PHQJJXQDNDQ�
VRODU� VLPXODWRU� +DVLO� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� EDKZD SHQLQJNDWDQ� ODMX� DOLUDQ� PDVVD� IOXLGD� ����
PHPEHULNDQ� SHQLQJNDWDQ \DQJ SDOLQJ� PDNVLPXP� XQWXN SDUDPHWHU� UXJL�UXJL� WHUPDO GDQ� SUHVVXUH� GURS
PDVLQJ�PDVLQJ ��� GDQ� ����� 6HPHQWDUD LWX� HILVLHQVL� OLVWULN PHQJDODPL� SHQLQJNDWDQ� VHEHVDU� ���� MLND�
GLEDQGLQJNDQ�GHQJDQ�HILVLHQVL�OLVWULN�NROHNWRU�39�WDQSD�NROHNWRU�WHUPDO�

��������ǣ .ROHNWRU�+\EULG�3KRWRYROWDLF 7KHUPDO��39�7�� ODMX�DOLUDQ�PDVVD��WHUPDO�

��������%.670�,QGRQHVLD��$OO�ULJKWV�UHVHUYHG

3HQGDKXOXDQ

(QHUJL� PDWDKDUL� DWDX� HQHUJL� VXU\D� PHUXSDNDQ�
VDODK� VDWX� VXPEHU� HQHUJL� DOWHUQDWLI� WHUEDUXNDQ��
(QHUJL� LQL PHPLOLNL� NHWHUVHGLDDQ� \DQJ� VDQJDW�
PHOLPSDK��UDPDK�OLQJNXQJDQ�VHUWD�EHEDV�SROXVL >�@��
0DWDKDUL� PHPDQFDUNDQ� HQHUJL� \DQJ� VDQJDW� EHVDU��
GLPDQD� HQHUJL� WHUVHEXW GDSDW GLWHULPD� ROHK�
SHUPXNDDQ� EXPL� PHQFDSDL� OHELK� GDUL� �����
:�P�>�@��

3RWHQVL� HQHUJL� VXU\D�\DQJ�EHVDU� LQL�GLDQWDUDQ\D�
GDSDW� GLPDQIDDWNDQ� DWDX� GLXEDK� PHQMDGL� HQHUJL�
OLVWULN� GDQ� WHUPDO�� (QHUJL� OLVWULN� GDSDW� GLSHUROHK�

GHQJDQ�PHQJJXQDNDQ VHO�VXU\D��SKRWRYROWDLF FHOO��
$NDQ� WHWDSL SKRWRYROWDLF LQL� KDQ\D� PDPSX�
PHQJXEDK� HQHUJL� UDGLDVL� PDWDKDUL� PHQMDGL� HQHUJL�
OLVWULN�GHQJDQ�HILVLHQVL����� ����GDQ�OHELK�GDUL�����
HQHUJL� UDGLDVL� PDWDKDUL� WHUVHEXW� DNDQ� GLVHUDS� DWDX
GLXEDK�PHQMDGL�HQHUJL�SDQDV >�@�

(QHUJL�SDQDV \DQJ�GLWHULPD�VHFDUD�WHUXV�PHQHUXV�
DNDQ�PHQ\HEDENDQ�NHQDLNDQ�WHPSHUDWXU�SHUPXNDDQ
SDGD� SKRWRYROWDLF�� $NLEDWQ\D�� SKRWRYROWDLF DNDQ�
PHQJDODPL�SHQXUXQDQ�HILVLHQVL�HOHNWULN�VHEHVDU�����
��SDGD�VHWLDS�NHQDLNDQ�WHPSHUDWXU����&�>�@�

6HEDJDL� XSD\D� XQWXN� PHQVWDELONDQ� WHPSHUDWXU�
SHUPXNDDQ SKRWRYROWDLF PDND�SHUOX�GLUHNDWNDQ�DWDX�
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GLWHPSHONDQ VHEXDK� NROHNWRU� WHUPDO� GLEDZDK�
SHUPXNDDQ� SKRWRYROWDLF�� 6DODK� VDWX� NROHNWRU� \DQJ�
GDSDW�GLJXQDNDQ�VHFDUD�EDLN�DGDODK�NROHNWRU�WHUPDO�
VXU\D�SHODW�GDWDU�DOLUDQ�VHUSHQWLQ�>�@� .ROHNWRU�MHQLV�
LQL�GDSDW�PHQ\HUDS�SDQDV�EHUOHELK�SDGD�SHUPXNDDQ�
SKRWRYROWDLF >�@�

3HQJJDEXQJDQ� DQWDUD� SKRWRYROWDLF FHOO GHQJDQ�
NROHNWRU� WHUPDO� VXU\D� �VRODU� WKHUPDO� FROOHFWRU�
GLVHEXW�VHEDJDL�VLVWHP K\EULG 3KRWRYROWDLF�7KHUPDO�
�39�7��� 6LVWHP� K\EULG� LQL DNDQ� PHQ\HUDS� HQHUJL�
SDQDV� \DQJ� WLGDN� EHUPDQIDDW� GDUL� SKRWRYROWDLF��
3HQ\HUDSDQ� HQHUJL� DNDQ� OHELK� HILVLHQ� ELOD�
GLEDQGLQJNDQ� GHQJDQ� SKRWRYROWDLF DWDX� NROHNWRU�
VXU\D� \DQJ� GLJXQDNDQ� VHFDUD� WHUSLVDK� >���@�
6HPHQWDUD� LWX� XQMXN� NHUMD� NROHNWRU� LQL� MXJD�
GLSHQJDUXKL ROHK LNOLP�OLQJNXQJDQ�VHSHUWL LQWHQVLWDV�
UDGLDVL�PDWDKDUL�� NHFHSDWDQ�GDQ�NHOHPEDEDQ�XGDUD�
VHUWD�NRQGLVL�DZDQ��

'DWD� GHVDLQ� GDQ� KDVLO� SHQJXMLDQ� XQMXN� NHUMD�
NROHNWRU�VXU\D 39�7 \DQJ�EHUNDLWDQ�GHQJDQ�GDHUDK�
HNXDWRU� WHUPDVXN� ,QGRQHVLD� PDVLK� EHOXP� EDQ\DN�
GLSXEOLNDVLNDQ� %HUNDLWDQ� GHQJDQ� KDO� LQL VDQJDW�
GLSHUOXNDQ SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ� WHQWDQJ�
XQMXN� NHUMD� NROHNWRU� VXU\D� K\EULG 3KRWRYROWDLF�
WKHUPDO� �39�7� \DQJ� GLNDUDNWHULVDVL� EHUGDVDUNDQ
LNOLP�WURSLV�,QGRQHVLD�

0HWRGH�3HQHOLWLDQ

3HQHOLWLDQ� LQL� GLDZDOL� GHQJDQ� SHUDQFDQJDQ� GDQ�
SHPEXDWDQ� NROHNWRU� K\EULG� 39�7� SHODW� GDWDU GDQ�
NHPXGLDQ GLODQMXWNDQ� GHQJDQ� SURVHV� SHQJXMLDQ�
XQMXN�NHUMD��3HQJRODKDQ�GDQ�DQDOLVD�GDWD�GLODNXNDQ�
XQWXN� PHQJHWDKXL� NLQHUMD� NROHNWRU� \DQJ�
GLNDUDNWHULVDVL�EHUGDVDUNDQ�LNOLP�WURSLV�,QGRQHVLD�

�� 'HVDLQ�.ROHNWRU�6XU\D 39�7 3HODW�'DWDU

*DPEDU� KDVLO� UDQFDQJDQ NROHNWRU� VXU\D� SHODW� GDWDU�
GHQJDQ� WLSH�DOLUDQ� VHUSHQWLQH WHUOLKDW�SDGD�*DPEDU�
��� 'HVDLQ� NROHNWRU� WHUPDO� LQL PHQJJXQDNDQ SLSD�
WHPEDJD� GHQJDQ� GLDPHWHU� GDODP� ����� PP GDQ�
GLDPHWHU� OXDU� ������ PP VHUWD VDPEXQJDQ� HOERZ
�����-DUDN�DQWDUD SLSD����PP�GHQJDQ�SDQMDQJ�WRWDO�
SLSD DGDODK ��P��3HODW�GDWDU�VHEDJDL�EDKDQ�DEVRUEHU�
PHQJJXQDNDQ� EDKDQ� WHPEDJD GHQJDQ� NHWHEDODQ� ��
PP GDQ SDQMDQJ�����PP�VHUWD OHEDU�����PP�

*DPEDU����'HVDLQ�DEVRUEHU�WHUGLUL�GDUL�SLSD�GDQ�SHODW�
GDWDU

.RPSRQHQ�NRPSRQHQ� DEVRUEHU� WHUVHEXW \DQJ�
WHUGLUL� GDUL� SLSD� GDQ� SHODW GLUDNLW� GHQJDQ� VXVXQDQ�
VHSHUWL� WHUOLKDW� SDGD� *DPEDU� ��� 3HODW� GDQ� SLSD�
DEVRUEHU GLUHNDWNDQ� DWDX� GLWHPSHONDQ� SDGD� EDJLDQ�
EDZDK�SHUPXNDDQ�SDQHO�39�XQWXN�PHQMDGL�NROHNWRU�
39�7�

*DPEDU��� +\EULG�SKRWRYROWDLF�WKHUPDO��39�7�

�� 3HQJXMLDQ� +\EULG� 3KRWRYROWDLF� 7KHUPDO�
�39�7�

3HQJXMLDQ� XQMXN� NHUMD� WHUPDO� GLODNXNDQ�
EHUGDVDUNDQ�VWDQGDU SHQJXMLDQ (1����������6WDQGDU�
LQL GLSXEOLNDVLNDQ� ROHK�.RPLWH� 6WDQGDULVDVL� (URSD
�&RPLWH� (XURSHHQ� GH� 1RUPDOL]DWLRQ�&(1�� SDGD�
WDKXQ������GDQ GLUHYLVL�SDGD�WDKXQ�������

3URVHV� SHQJXMLDQ� GLODNXNDQ� GL GDODP�
ODERUDWRULXP�PHQJJXQDNDQ�VRODU�VLPXODWRU� 6NHPD�
SHQJXMLDQ�GDSDW�GLOLKDW�SDGD�*DPEDU �� 7LJD�YDULDVL�
ODMX� DOLUDQ� PDVVD IOXLGD� GLDSOLNDVLNDQ� PXODL� GDUL�
������NJ�V��������NJ�V�GDQ�������NJ�V� 6HWLDS�YDULDVL�
ODMX� DOLUDQ� PDVVD GLODNXNDQ� SHQJDPELODQ� GDWD�
VHEDQ\DN� �� NDOL� VHVXDL� GHQJDQ� VWDQGDU SHQJXMLDQ
(1��������7DKDSDQ�SHQJXNXUDQQ\D�DGDODK�VHEDJDL�
EHULNXW�
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D� 3HQJXNXUDQ� WHPSHUDWXU� IOXLGD� PDVXN �7LQ�� GDUL�
NROHNWRU�39�7 �R&��

E� 3HQJXNXUDQ�ODMX�DOLUDQ�PDVVD�IOXLGDۦ���NJ�V�
F� 3HQJXNXUDQ�HQHUJL�UDGLDVL�SDGD�VRODU�VLPXODWRU��

PHQJJXQDNDQ�VRODU�SRZHU�PHWHU�
G� 3HQJXNXUDQ� WHPSHUDWXU� IOXLGD� NHOXDU� �7RXW�� GDUL�

NROHNWRU�39�7 �R&�
H� 3HQJXNXUDQ�WHPSHUDWXU�XGDUD�OLQJNXQJDQ��R&�
I� 3HQJXNXUDQ� WHPSHUDWXU� SHUPXNDDQ� SDGD�

SKRWRYROWDLF �R&�
J� 3HJXNXUDQ�WHJDQJDQ�SKRWRYROWDLF��39���9�
K� 3HQJXNXUDQ�DUXV�NHOXDU�SKRWRYROWDLF��39���$�

*DPEDU����6NHPD�UDQJNDLDQ�SHQJXMLDQ�NROHNWRU�39�7

.HWHUDQJDQ�

�� .ROHNWRU�+\EULG �39�7� ��� 3RPSD�VLUNXODVL
�� 6RODU�SRZHU�PDWHU ��� .DWXS
�� 6RODU�VLPXODWRU ����)ORZ�PHWHU
�� 'LJLWDO�WKHUPRPHWHU ����+HDWHU
�� 2XWOHW�WHPSHUDWXUH ����&RQWURO FKDUJHU
�� ,QOHW�WHPSHUDWXUH ����$FFX
�� 3UHVVXUH�JDXJH ����/DPSX

+DVLO�GDQ�3HPEDKDVDQ

3HQJXMLDQ� NROHNWRU 39�7 WHODK GLODNXNDQ GDQ�
GDWD�GLWDPSLONDQ�GDODP�EHQWXN�JDPEDU� JUDILN�GDQ�
WDEHO�� +DVLO� GDQ� SHPEDKDVDQ� GDSDW� GLXUDLNDQ�
VHEDJDL�EHULNXW�

�� 'LVWULEXVL�WHPSHUDWXU�SHUPXNDDQ
SKRWRYROWDLF

*DPEDU�����GDQ�� PHUXSDNDQ�VDODK�VDWX�FRQWRK�
KDVLO� SHQJXMLDQ� PHQMHODVNDQ� WHQWDQJ� GLVWULEXVL�
WHPSHUDWXU� SDGD� SHUPXNDDQ� 39� GLPDQD� WHUMDGL�
SHUEHGDDQ� QLODL� WHPSHUDWXU� DQWDUD� EDJLDQ� GDHUDK�

NLUL� �IOXLGD� PDVXN��� WHQJDK� GDQ� NDQDQ� �IOXLGD�
NHOXDU��

*DPEDU����'LVWULEXVL�WHPSHUDWXU�SHUPXNDDQ�SKRWRYROWDLF
GHQJDQ�ODMX�DOLUDQ�IOXLGD�������NJ�V

*DPEDU����'LVWULEXVL�WHPSHUDWXU�SHUPXNDDQ�SKRWRYROWDLF�
GHQJDQ�ODMX�DOLUDQ�IOXLGD�������NJ�V

*DPEDU����'LVWULEXVL�WHPSHUDWXU�SHUPXNDDQ�SKRWRYROWDLF�
GHQJDQ�ODMX�DOLUDQ�IOXLGD�������NJ�V

'LVWULEXVL�WHPSHUDWXU�\DQJ�WHUMDGL�LQL�GLVHEDENDQ�
NDUHQD� DGDQ\D� SHUEHGDDQ� ODMX� SHUSLQGDKDQ� SDQDV�
DQWDUD� IOXLGD� GHQJDQ� NRPSRQHQ� DEVRUEHU� :DNWX�
\DQJ�OHELK�ODPD�GLEXWXKNDQ�ROHK�IOXLGD NHUMD XQWXN�
PHQFDSDL� GDHUDK� SDOLQJ� XMXQJ� GDUL� NROHNWRU� 39
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VHKLQJJD WHUMDGL� SURVHV� SHUSLQGDKDQ� SDQDV \DQJ�
OHELK� ODPD� DQWDUD� SHUPXNDDQ� 39� GHQJDQ� IOXLGD
NHUMD� WHUVHEXW�� .RQGLVL� LQL� PHQ\HEDENDQ� IOXLGD� GL
GDHUDK�EDJLDQ� NHOXDU�NROHNWRU� WHUVHEXW�PHPSXQ\DL�
WHPSHUDWXU� \DQJ� OHELK� WLQJJL� GLEDQGLQJNDQ� GDHUDK�
VHEHOXPQ\D� �NLUL� GDQ� WHQJDK��� 'LVDPSLQJ� LWX
VHPDNLQ� WLQJJL� ODMX� DOLUDQ� IOXLGD� PDND� WHPSHUDWXU�
UDWD�UDWD�SHUPXNDDQ�NROHNWRU�39�7�VHPDNLQ�UHQGDK
NDUHQD� WHUMDGL� SHQLQJNDWDQ� ODMX� SHUSLQGDKDQ� SDQDV�
DQWDUD� DEVRUEHU� GHQJDQ� IOXLGD� NHUMD�� 3HUEDQGLQJDQ�
LQL�GDSDW�GLOLKDW�SDGD�*DPEDU�����GDQ���GLPDQD�ODMX�
DOLUDQ� IOXLGD� \DQJ� OHELK� EHVDU� PHPSXQ\DL� OXDV�
GDHUDK� EHUWHPSHUDWXU� WLQJJL� \DQJ� OHELK� NHFLO�� +DO�
LQL� PHQXQMXNNDQ� EDKZD� SHQJJXQDDQ� IOXLGD� XQWXN�
PHQ\HUDS� SDQDV� PHPEHULNDQ� NRQWULEXVL� \DQJ�
FXNXS� VLJQLILNDQ� VHKLQJJD WHPSHUDWXU� SHUPXNDDQ�
39 GDSDW� PHQMDGL� OHELK� UHQGDK GDQ� WHUMDGL�
SHQLQJNDWDQ� NLQHUMD DWDX� HILVLHQVL� OLVWULN� GDUL 39
VHSHUWL�GLWXQMXNNDQ�SDGD�*DPEDU����

%HJLWX� MXJD� NRQGLVL� \DQJ� VDPD� GLDODPL� ROHK�
DOLUDQ� IOXLGD� GDUL� NROHNWRU� 39�7� +DO LQL� GDSDW�
GLOLKDW�SDGD�*DPEDU � \DQJ�PHQMHODVNDQ SHQJDUXK�
ODMX�DOLUDQ�PDVVD�IOXLGD� WHUKDGDS�WHPSHUDWXU� NHOXDU�
IOXLGD� \DQJ� LGHQWLN� GHQJDQ NRQGLVL� SHUXEDKDQ�
WHPSHUDWXU�\DQJ�WHUMDGL�SDGD SHUPXNDDQ�39��

*DPEDU����*UDILN�SHQJDUXK�ODMX�DOLUDQ�PDVVD�WHUKDGDS�
WHPSHUDWXU�IOXLGD�NHOXDU�

)OXLGD� \DQJ� EHUNRQWDN� GHQJDQ� SLSD DNDQ�
PHQ\HUDS� SDQDV� OHELK� FHSDW� GHQJDQ� ODMX� DOLUDQ�
PDVVD�\DQJ�OHELK�EHVDU�

*DPEDU �� *UDILN�SHQJDUXK�YDULDVL�ODMX�DOLUDQ�PDVVD�
WHUKDGDS�SUHVVXUH�GURS�

1DPXQ� NHQDLNDQ� ODMX� DOLUDQ�PDVVD� \DQJ� WLQJJL�
EHUGDPSDN� NHSDGD� SUHVVXUH� GURS� \DQJ� WHUMDGL
VHSHUWL�GLMHODVNDQ�SDGD�*DPEDU����3DGD� ODMX� DOLUDQ�
PDVVD� WHUHQGDK�\DLWX������NJ�V�QLODL�SUHVVXUH�GURS
SDGD�SHQJXMLDQ�\DQJ�GLODNXNDQ DGDODK� VHEHVDU����
3D��6HGDQJNDQ�NHWLND ODMX�DOLUDQ�PDVVD�GLWLQJNDWNDQ�
PHQMDGL��������NJ�V�PDND�QLODL�SUHVVXUH�GURS \DQJ�
WHUMDGL LNXW� QDLN� \DLWX� VHEHVDU� ��� 3D �NHQDLNDQ�
������ 6DPD�KDOQ\D XQWXN� QLODL�SUHVXUH� GURS SDGD�
ODMX� DOLUDQ� PDVVD� ������ NJ�V� WHUXV� PHQLQJNDW�
VLJQLILNDQ� \DLWX� ����� 3D� 'HQJDQ� NHQDLNDQ� ODMX�
DOLUDQ�PDVVD�WLJD�NDOL�OLSDW�PDND�SUHVVXUH�GURS�\DQJ�
WHUMDGL�PHQMDGL HPSDW�NDOL� OHELK� WLQJJL��/DMX� DOLUDQ�
PDVVD� \DQJ� EHVDU� DNDQ� EHUDNLEDW� SDGD� WLQJJLQ\D�
SUHVVXUH� GURS� �¨3� \DQJ� DNDQ� GLDODPL ROHK� DOLUDQ�
IOXLGD�� 3UHVVXUH� GURS� �¨3�� \DQJ� WLQJJL� DNDQ�
EHUDNLEDW� SDGD� SHQLQJNDWDQ� NLQHUMD� SRPSD� \DQJ�
GLEXWXKNDQ�VHKLQJJD�ELD\D HQHUJL�\DQJ�GLNHOXDUNDQ�
DNDQ�PHQMDGL�OHELK�PDKDO�

*DPEDU� ���*UDILN�KXEXQJDQ�DQWDUD�HILVHQVL�GDQ�UXJL�
UXJL�NDORU�
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*DPEDU� � PHQMHODVNDQ KXEXQJDQ� HILVLHQVL� GDQ�
WHPSHUDWXU� UHGXNVL �7UHG� GLPDQD� SDGD� NHWLJD� ODMX�
DOLUDQ� PDVVD \DQJ EHUEHGD� GLSHUROHK� SHUEHGDDQ�
QLODL� XQMXN� NHUMD� UXJL�UXJL� SDQDV� GDQ� HILVLHQVL�
WHUPDO��

+DO�LQL�PHQXQMXNNDQ�EDKZD�QLODL�NRHILVLHQ�UXJL�
UXJL� WHUPDO� PHQLQJNDW GHQJDQ� SHQDPEDKDQ� ODMX�
DOLUDQ� PDVVD EHJLWX� MXJD� KDO� \DQJ� VDPD� WHUMDGL�
XQWXN QLODL�HILVLHQVL�]HUR�

�� (ILVLHQVL�/LVWULN�3KRWRYROWDLF

%HUGDVDUNDQ� *DPEDU� ���� HILVLHQVL� PDNVLPDO�
GD\D� HOHNWULN� \DQJ� GLKDVLONDQ� ROHK� SKRWRYROWDLF
PHQFDSDL� �� � \DQJ� GLXML� GHQJDQ� LNOLP� WURSLV�
VHSHUWL� ,QGRQHVLD�� 7HUMDGL� SHQLQJNDWDQ� NLQHUMD�
OLVWULN� GLVHEDENDQ� SDGD� VDDW� DOLUDQ� PDVVD� IOXLGD�
WHUWLQJJL� ������ NJ�V� PDND� SHQ\HUDSDQ� SDQDV \DQJ�
DGD� GL SHUPXNDDQ SKRWRYROWDLF NH� IOXLGD�
EHUODQJVXQJ� OHELK� FHSDW�� VHKLQJJD� WHPSHUDWXU� SDGD�
SHUPXNDDQ� SKRWRYROWDLF PHQMDGL� OHELK� UHQGDK��
.RQGLVL� LQL� DNDQ� PHQVWDELONDQ� EDKNDQ� GDSDW�
PHQLQJNDWNDQ�HILVLHQVL�39�

*DPEDU�����3HQJDUXK�ODMX�DOLUDQ�PDVVD�SDGD�DEVRUEHU�
WHUKDGDS�HIILVHQVL�HOHNWULN��ȘH ��SKRWRYROWDLF

'HQJDQ� GHPLNLDQ� GDSDW� GLMHODVNDQ EDKZD�
SHQJJXQDDQ� IOXLGD NHUMD� \DQJ� EHUIXQJVL� XQWXN�
PHQ\HUDS� SDQDV� SDGD� SHUPXNDDQ�39�7��3URVHV� LQL
PDPSX�PHQLQJNDWNDQ� HILVLHQVL� OLVWULN� SKRWRYROWDLF
PHQFDSDL� ��� GLEDQGLQJNDQ� SKRWRYROWDLF WDQSD�
NROHNWRU� WHUPDO� GLPDQD� 39� WHUVHEXW� \DQJ� KDQ\D�
PHPLOLNL�HILVLHQVL�OLVWULN VHEHVDU �����

6HODLQ�LWX�GDUL�JUDILN�SHQJDUXK�ODMX�DOLUDQ�PDVVD�
WHUKDGDS�HILVLHQVL�OLVWULN WHUOLKDW VHPDNLQ�WLQJJL�ODMX�
DOLUDQ�PDVVD��PDND� VHPDNLQ� WLQJJL� HILVLHQVL� OLVWULN�
\DQJ� GLKDVLONDQ� ROHK� SKRWRYROWDLF�� +DO� LQL�
GLVHEDENDQ� ROHK� VHPDNLQ� EDQ\DN� NDORU� GL�
SHUPXNDDQ�NROHNWRU�39�7�\DQJ�LNXW�GLVHUDS ROHK DLU�
SHQGLQJLQ� NROHNWRU�� 7HPSHUDWXU� SHUPXNDDQ�
SKRWRYROWDLF WHUPDO OHELK� UHQGDK� GLEDQGLQJNDQ�
GHQJDQ� SHUPXNDDQ� SKRWRYROWDLF WDQSD� NROHNWRU�
WHUPDO�

.HVLPSXODQ

6HWHODK� PHODNXNDQ� SHQJXMLDQ� NLQHUMD NROHNWRU�
VXU\D� K\EULG 39�7 EHUGDVDUNDQ� LNOLP� WURSLV�
,QGRQHVLD��PDND�GDSDW�GLDPELO�NHVLPSXODQ�VHEDJDL�
EHULNXW��

�� 3HQLQJNDWDQ� ODMX� DOLUDQ� PDVVD� IOXLGD� ����
PHPEHULNDQ� SHQLQJNDWDQ� QLODL� WHUWLQJJL� XQWXN�
SDUDPHWHU� UXJL�UXJL� WHUPDO� GDQ� SUHVVXUH� GURS�
PDVLQJ�PDVLQJ������GDQ�����

�� (ILVLHQVL HOHNWULNDO� PHQJDODPL� SHQLQJNDWDQ�
VHEHVDU� ������ GDUL� HILVLHQVL� SKRWRYROWDLF WDQSD�
NROHNWRU�WKHUPDO�

3HQJKDUJDDQ

8FDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ� NHSDGD�
8QLYHUVLWDV� /DPSXQJ� \DQJ� WHODK� PHPIDVLOLWDVL�
NHJLDWDQ�SHQHOLWLDQ�LQL�

5HIHUHQVL

>�@ %LUR� 3HUHQFDQDDQ� GDQ� .HUMD� 6DPD�� ������
5HQVWUD� .(6'0� ����������� .HPHQWHULDQ�
(QHUJL�6XPEHU�'D\D�0LQHUDO�

>�@ 'XIILH�� -�$�� GDQ�:�$�� %HFNPDQ�� ������ 6RODU�
(QJLQHHULQJ�RI�7KHUPDO�3URFHVVHV��1HZ�<RUN��
-RKQ�:LOH\�DQG�6RQV�

>�@ $JUDZDO�� %�� DQG� 7LZDUL�� *�1�� ������
2SWLPL]LQJ�WKH�(QHUJ\�DQG�([HUJ\�RI�%XLOGLQJ�
,QWHJUDWHG�3Y�WKHUPDO��%,397��6\VWHPV�8QGHU�
&ROG�&OLPDWLF�&RQGLWLRQV�

>�@ &KRZ�� 7�7�� +DQG�� -�:� GDQ� 6WUDFKDQ�� 3�$��
������ %XLOGLQJ� ,QWHJUDWHG� 39� DQG� 7KHUPDO�
$SSOLFDWLRQ�LQ�$�6XEWURSLFDO�+RWHO�%XLOGLQJ�
GRL�RUJ���������6����������������������

>�@ $OODQ�� -DPHV��'�� =DKLU� GDQ�0DXULFHWWH�� ������
3HUIRUPDQFH� 7HVWLQJ� 2I� 7KHUPDO� DQG�
3KRWRYROWDLF� 7KHUPDO� 6RODU� &ROOHFWRUV��
,QJJULV�� 6FKRRO� RI� (QJLQHHULQJ� DQG� 'HVLJQ�
%UXQHO�8QLYHUVLW\

>�@ 0RMLUL��$��HW�DO������� 6SHFWUDO�%HDP�6SOLWWLQJ�
IRU� (IILFLHQW� &RQYHUVLRQ� RI� 6RODU� (QHUJ\�� $�
5HYLHZ��,Q�5HQHZDEOH�DQG�6XVWDLQDEOH�(QHUJ\�
5HYLHZV��3DJHV����±����
GRL���������M�UVHU�������������

>�@ ;�� $�� :DQJ� DQG� /�*�� :X�� ������ ³$QDO\VLV�
$QG� 3HUIRUPDQFH� RI� )ODW�3ODW� 6RODU� &ROOHFWRU�
$UUD\V´�� ,QWHUQDWLRQDO�-RXUQDO�RI�6RODU�(QHUJ\�
9RO������12�����33��������
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