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$%675$.�
3HQHOLWLDQ� GLPXODL� GHQJDQ� SHPEXDWDQ� SHUDQJNDW� NHUDV� GDQ� SHUDQJNDW� OXQDN�
PLNURNRQWUROHU�� GDQ� SHUDNLWDQ� =HUR� &URVVLQJ� 'HWHFWRU� EHUIXQJVL� XQWXN�
PHQVLQNURQNDQ� DQWDUD� LQSXW� GDQ� RXWSXW� \DQJ� GLJXQDNDQ� XQWXN� SHPURJUDPDQ�
ZDNWX� WXQGD� VXGXW� SLFX�75,$&� GDQ� SHPEHQWXNDQ� JHQHUDWRU� VLQ\DO� JLJL� JHUHJDML�
UDQJNDLDQ� � NRPSDUDWRU� VHEDJDL� SHPEDQGLQJ DQWDUD� UDQJNDLDQ� NRQWURO� GDQ� VLQ\DO�
JLJL� JHUJDML� \DQJ� EHUIXQJVL� SHPEHQWXNDQ� VLQ\DO� 3:0�� 'DUL� EHQWXN� JHORPEDQJ�
\DQJ�GLGDSDWNDQ�GLEXDW�SHPEDQJNLW�SXOVD�3:0�VDWX�IDVD�NHPXGLDQ�GDSDW�GLOLKDW�
EHQWXN� VLQ\DO� \DQJ� GLDPDWL� GHQJDQ� RVLORVNRS�� 6HODQMXWQ\D� GLODNXNDQ� GHQJDQ�
SHQJDPDWDQ� EHQWXN� JHORPEDQJ� 3:0� WHJDQJDQ� NHOXDUDQ� GDQ� NHFHSDWDQ� PRWRU�
EHUGDVDUNDQ� SHUXEDKDQ� VXKX�� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� SHQJDWXUDQ�
VXKX� GDQ� NHFHSDWDQ� SXWDU� PRWRU� LQGXNVL� XQWXN� IUHNXHQVL� WHWDS� ��� +]� GHQJDQ� ��
LQGHNV�PRGXODVL�EHUEHGD�GHQJDQ PHWRGH�3:0�VLQXVLRGD�EHUEDVLV�PLNURNRQWUROHU�
GDSDW�PHQJKDVLONDQ�SXWDUDQ�PRWRU�\DQJ�EHUXEDK�XEDK��

.DWD�.XQFL²0RWRU�,QGXNVL�VDWX�IDVD��3:0��GDQ�0LNURNRQWUROHU

,�3(1'$+8/8$1
3HUNHPEDQJDQ�WHNQRORJL�GL�HUD�VHNDUDQJ�LQL�EHUNHPEDQJ�VDQJDW�SHVDW�VHNDOL��

KDO LQL� GLEXNWLNDQ� GHQJDQ� ODKLUQ\D� LQRYDVL�LQLYDVL� EDUX� GDODP� VHJDOD� ELGDQJ� VHFDUD�

NRQWLQ\X�� 'L� EHUEDJDL� DVSHN� ELGDQJ� NHKLGXSDQ� GLPDVD� VHNDUDQJ� LQL� VHJDOD� VHVXDWX�

GLWXQWXW� DJDU� GDSDW� EHUMDODQ� VHFDUD� HIHVLHQ�� 0LVDOQ\D�� GLVHEXDK� SHUXVDKDDQ� DWDX�

LQGXVWUL� \DQJ�GDSDW� GLNDWDNDQ� WLGDN� OHSDV� GDUL� ELGDQJ� HOHNWURQLND� HIHVLHQ��(IHVLHQVL�

GLVLQL�GLPDNVXGNDQ�EDKZD�VLVWHP�\DQJ�GLJXQDNDQ�KDUXV�GDSDW�EHNHUMD VHVXDL�GHQJDQ�

SHUHQFDQDDQ�� GHQJDQ� PHPLQLPDONDQ� HUURU �/DQJL�� :XZXQJ�� 	� /XPHQWD�� �������

0RWRU�LQGXNVL�WHODK�EDQ\DN�GLSDNDL�GL�EHUEDJDL�DSOLNDVL�GDQ�LQGXVWUL�NDUHQD�PHPLOLNL�
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EDQ\DN NHXQWXQJDQ�DQWDUD�ODLQ�KDUJDQ\D�PXUDK��NRQVWUXNVL�NRNRK��KDQGDO�GDQ�PXGDK�

SHPHOLKDUDDQ\D�� WHWDSL� PRWRU� LQGXNVL� WLGDN� GDSDW� EHUXEDK� WDQSD� DGDQ\D� SHQXUXQDQ�

HILVLHQVL�� EHJLWXSXQ� GHQJDQ NHFHSDWDQ� DNDQ� PHQXUXQ� VHLULQJ� EHUWDPEDKQ\D� EHEDQ�

.DUHQD� NHWLGDNPDPSXDQ� PRWRU� LQGXNVL� PHPSHUWDKDQNDQ� NHFHSDWDQQ\D� GDQ�

PHPSHUEDLNL� SHUIRUPDQVLQ\D�� PDND� GLEXWXKNDQ� VXDWX� UDQJNDLDQ� VLVWHP� SHQJDWXU

XQWXN� PHQJHQGDOLNDQ� NHFHSDWDQQ\D� �+DUWRQR�� ������� $SOLNDVL� PHVLQ� LQGXNVL� WHODK�

EDQ\DN�GLJXQDNDQ�WHUPDVXN�VHEDJDL�JHQHUDWRU�SDGD�3/7%�MHQLV�6DYRQLXV� �<XQXV�	�

:DKGDK����������<XQXV��$EX�6LDGD��	�0DVRXP����������.KDPDLUD��<XQXV��	�$EX�

6LDGD����������$��6��<XQXV��$��$EX�6LDGD��	�0��0DVRXP����������$��6��<XQXV��$��

$EX�6LDGD�� 	� 0�� $�� 0DVRXP�� ������� 3HQJHQGDOLDQ� GDSDW� GLODNXNDQ� GHQJDQ� FDUD�

NRQYHQVLRQDO�GHQJDQ�PHQJJXQDNDQ�LQYHUWHU�XQWXN�PHUXEDK�IUHNXHQVL�GDQ�PHQJXEDK�

MXPODK� NXWXE� PRWRU� GDQ� PHQJXEDK� QLODL� WHJDQJDQ� VWDWRU �0DXODQD�� ����� GDQ�

�1XV\XUD��������� WHODK�PHQGHVDLQ�NHQGDOL�NHFHSDWDQ�PRWRU�LQGXNVL�RWRPDWLV�GHQJDQ�

PHQJJXQDNDQ� VHQVRU� VXKX� /0���� 'HVDLQ LQL� GLOHQJNDSL� GHQJDQ� UDQJNDLDQ�

NRPSDUDWRU�VHEDJDL�SHPEDQGLQJ�WHJDQJDQ�LQSXW�,&�$QDORJ��/0������\DQJ�NHPXGLDQ�

GL� ;25� NDQ� GHQJDQ� ,&� GLJLWDO� ���/6����� $NDQ� WHWDSL�� VLVWHP� SHQJDWXUDQ� WHUVHEXW�

WLGDN� EHNHUMD� VHFDUD� UHDO� WLPHU� GDQ� NRQWLQX�� 3HQJDWXUDQ� GHQJDQ� FDUD� WHUVHEXW� WLGDN�

GDSDW�GLSHUROHK�GHQJDQ�SHQJDWXUDQ�PRWRU�LQGXNVL�\DQJ�NRQWLQX�GDQ�OLQLHU �6XJDQGKL��

������

2OHK�NDUHQD� LWX�XQWXN�PHPSHUROHK�KDVLO� SHQJDWXUDQ�SXWDUDQ� \DQJ�KDOXV� GDQ�

UHQWDQJ� \DQJ� OHEDU� GLJXQDNDQ� 3:0� �3XOVH� ZLGWK� 0RGXODWLRQ�� GDODP� UDQJNDLDQ�

SHQJDWXUDQQ\D� 3URVHV�SHPEDQJNLWDQ�VLQ\DO�3:0�PHQMDGL�VDODK�VDWX�IDNWRU�SHQHQWX�

XQMXN�NHUMD�VLVWHP�VHFDUD�NHVHOXUXKDQ��6LQ\DO�3:0�GDSDW�GLEDQJNLWNDQ�VHFDUD�DQDORJ�

OHELK�VHGHUKDQD�QDPXQ��SHPEDQJNLWDQ�VHFDUD�GLJLWDO�GDSDW�PHQJKDVLONDQ�VLQ\DO�3:0�

OHELK�EDLN�NDUHQD� WLGDN� WHUSHQJDUXK�ROHK�GHUDX WHWDSL�PHPSXQ\DL� WLQJNDW�NHUXPLWDQ�

OHELK�WLQJJL�GLEDQGLQJ�FDUD�DQDORJ��'DODP�SHQHOLWLDQ LQL� �GLEXDWODK�VHEXDK�SURWRWLSH�

NHQGDOL� NHFHSDWDQ� SXWDUDQ�PRWRU� LQGXNVL� SDGD�.LSDV�$QJLQ� EHUGDVDUNDQ� SHUXEDKDQ�

VXKX�EHUEDVLV�3:0��GHQJDQ�PHPDGXNDQ�GXD�EXDK�NRQWURO��VHFDUD�DQDORJ�GDQ�GLJLWDO�
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�0LNURNRQWUROHU��\DQJ�GDSDW�PHQJDWXU�VXKX�VHFDUD�DQDORJ�GDQ�GLJLWDO�XQWXN�PHQJDWXU�

NHFHSDWDQ� SXWDUDQ� PRWRU� LQGXNVL� EHUGDVUNDQ� SHUXEDKDQ� VXKX�� 'HQJDQ� GHPLNLDQ�

SHQXOLV�PHPEXDW�SHQJDWXUDQ�NHFHSDWDQ�SXWDUDQ�PRWRU�GHQJDQ�PHPDQIDDWNDQ�NRQWURO�

3:0� GLJLWDO� \DQJ� WHUGLUL� GDUL� VLQ\DO� ]HUR� FURVVLQJ� GHWHNWRU� \DQJ� EHUIXQJVL�

PHQVLQJNURQNDQ� DQWDUD� VLQ\DO� NRQWURO� GHQJDQ� VLQ\DO� MDOD�MDOD�� SDGD� SHPEHQWXNDQ�

VLQ\DO�3:0��\DQJ�DNDQ�GLSURVHV�ROHK�PLNURNRQWUROHU��VLQ\DO�3:0�\DQJ�GLKDVLONDQ�

GLJXQDNDQ� XQWXN� PHQJDWXU� VXGXW� SLFX� WULDF�� 6XGXW� SLFX� WULDF� VHEDQGLQJ� GHQJDQ�

SHUXEDKDQ� VXKX�� 6XPEHU� VXKX� PHQJJXQDNDQ� EROD� ODPSX� SLMDU� \DQJ� GLDWXU� ROHK�

GLPPHU�� ODPSX� SLMDU� SDGD� VDDW� WHUDQJ� PDND� DNDQ� PHPDQFDUNDQ� FDKD\D� SDQDV�

VHKLQJJD� VHQVRU� GDSDW� PHQGHWHNVL� SDQDV�� 3DQDV� \DQJ� GLGHWHNVL� GLJXQDNDQ� XQWXN�

SHQJDWXUDQ�NHFHSDWDQ�PRWRU�LQGXNVL �6\DKUXO��������

3HQJDWXUDQ� NHFHSDWDQ� PRWRU� LQGXNVL� VHFDUD� NRQWLQX� GHQJDQ� PHPDQIDDWNDQ�

0LNURNRQWUROHU� $UGXLQR� 8QR� NDUHQD� GLGDODP� VXGDK� GLOHQJNDSL� ILWXU� 3:0� GDQ�

GHQJDQ� EDQWXDQ� VHQVRU� VXKX�� 6HQVRU� VXKX� ,QIUDPHUDK� ,5�7KHUPRPHWHU�0/;������

PDND� VXKX� RE\HN� GDSDW� PHQ\HVXDLNDQ� SHUJHVHUDQ� GHQJDQ� SHQXQGDDQ� ZDNWX� VXGXW�

SLFX�WULDF �:DK\X������� GDQ��:HEE��������

,,� 0(72'( 3(1(/,7,$1

$�0HWRGH�3HQHOLWLDQ

3HUDQFDQJDQ� WHUGLUL� GDUL� VWXGL� OLWHUDWXU� PHQJHQDL� GDVDU� WHRUL� WULDF�� ]HUR�

FURVVLQJ� GHWHFWRU�� VHQVRU� VXKX� $GDIUXLW0/;� ������PLNURNRQWUROOHU� $UGXLQR� 8QR��

NH\SDG�� GULYHU�PRWRU�$&�� SKRWR� WULDF� GDQ� NRQWURO� 3:0�� 6HODQMXWQ\D� 3HUDQFDQJDQ�

V\VWHP�EHUGDVDUNDQ� OLWHUDWXU��PHPEXDW�GHVLJQ� �*DPEDU�����PHODNXNDQ�SHPRJUDPDQ�

GDQ�XML�FRED�VLVWHP�
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%�3HUDQFDQJDQ�3HUDQJNDW�.HUDV

*DPEDU ���'HVDLQ�3URWRWLSH

'LPXODL�GHQJDQ�3HUDNLWDQ�=HUUR�&URVLQJ�'HWHFWRU EHUIXQJVL�VHEDJDL�PHQFDUL�

WLWLN� QRO� SDDGD� WHJDQJDQ� LQSXW� XQWXN� PHQVLQJNURQNDQ� DQWDUD� LQSXW� GDQ� RXWSXW��

*HQHUDWRU�VLQ\DO�JLJL�JHUJDML�EHUIXQJVL�XQWXN�SHPEHQWXNDQ�VLQ\DO�3:0��NRPSDUDWRU�

EHUIXQJVL�VHEDJDL�SHPEDQGLQJ�DQWDUD�VLQ\DO�VLQ\DO�NRQWURO�GHQJDQ�VLQ\DO�JLJL�JHUJDML��

3RZHU�VXSSO\ '&�EHUIXQJVL�VHEDJDL�VXSSO\�GD\D�SDGD�NRPSRQHQ�DNWLI��'ULYHU�0RWRU�

UDQJNDLDQ� SHQJJHUDN� PRWRU�� 3HPDVDQJDQ� 6HQVRU� 6XKX� VHEDJDL� SHQGHWHNVL� VXKX��

3HPDVDQJDQ�/&'�SDGD�0LNURNRQWUROHU�EHUIXQJVL�VHEDJDL�PRQLWRULQJ��<XQL��������

*DPEDU ���'LDJUDP�%ORN�3HUDQJNDW�.HUDV
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&�3HPEXDWDQ�3HUDQJNDW�OXQDN

'LPXODL�3HPEXDWDQ�GLDJUDP�DOLU�GDQ�GLODQMXWNDQ�GHQJDQ��SHPEXDWDQ�SURJUDP�

PLNURNRQWUROHU�$UGXLQR�8QR�\DQJ�DJDU�GDSDW�EHUNRPXQLNDVL�GHQJDQ�SHUDQJNDW�NHUDV

\DQJ�WHODK�GLUDNLW�

'�3HQJXPSXODQ�'DWD�

3HQJDPDWDQ� GHQJDQ� RVLORVNRS� WHUKDGDS� SHPEHQWXNDQ� VLQ\DO� ]HUR� FURVLQJ�

GHWHFWRU��VLQ\DO�3:0��\DQJ�WHUGLUL�GDUL�OHEDU�SXOVD�RQ�GDQ�RII�\DQJ�GLJXQDNDQ�XQWXN�

PHQHQWXNDQ�EHVDU�VXGXW�SHQ\DODDQ�WULDF�GDQ�VLQ\DO�WHJDQJDQ�NHOXDUDQ

,,,�+$6,/ '$1 3(0%$+$6$1

$�+DVLO�3HQJXNXUDQ�/HEDU�3XOVD�7RQ GDQ�7V

WĂĚĂ�ƐŝŶǇĂů�WtD�ǇĂŶŐ�ĚĂƉĂƚ�ĚŝŐƵŶĂŬĂŶ�ƵŶƚƵŬ�ŵĞŶĞŶƚƵŬĂŶ�ƐƵĚƵƚ�ƉĞŶǇĂůĂĂŶ�

ƚƌŝĂĐ͕� ŬĂƌĞŶĂ� ƐƵĚƵƚ� ƉĞŶǇĂůĂĂŶ�ŵĞŶĞŶƚƵŬĂŶ�ŶŝůĂŝ� ŬĞůƵĂƌĂŶ� ƚĞŐĂŶŐĂŶ� ĞĨĞŬƚŝĨ͕� ŬĂƌĞŶĂ�

ŶŝůĂŝ� ƚĞŐĂŶŐĂŶ� ŬĞůƵĂƌĂŶ� ĚŝŐƵŶĂŬĂŶ� ƵŶƚƵŬ� ŵĞŶŐĂƚƵƌ� ŬĞĐĞƉĂƚĂŶ� ƉƵƚĂƌĂŶ� ŵŽƚŽƌ�

ŝŶĚƵŬƐŝ͘��WĞƌŐĞƐĞƌĂŶ�ůĞďĂƌ�ƉƵůƐĂ�ƐĂŶŐĂƚ�ĚŝƚĞŶƚƵŬĂŶ�ŽůĞŚ�ďĞƐĂƌŶǇĂ�ƐƵŚƵ�ǇĂŶŐ�ĚŝĂŵďŝů�

ŽůĞŚ� ƐĞŶƐŽƌ� ƐĞŚŝŶŐŐĂ� ƚĞƌũĂĚŝ� ƉĞƌƵďĂŚĂŶ� ƚĞŐĂŶŐĂŶ� ŬĞůƵĂƌĂŶ� ƉĂĚĂ� ƚƌŝĂĐ͘� �Ăƌŝ� ŚĂƐŝů�

ƉĞŶŐƵŬƵƌĂŶ� ƚĞŐĂŶŐĂŶ� ŽƵƚƉƵƚ� ĂŬĂŶ ĚŝƉĞƌŽůĞŚ� ůĞďĂƌ� ƉƵůƐĂ� dŽŶ ĚĂŶ� � dƐ͘� WƵůƐĂ WtD�

ǇĂŶŐ�ĚŝƉĞƌŽůĞŚ�ĚĂƉĂƚ�ĚŝĂŶĂůŝƐĂ�ƚĞŐĂŶŐĂŶ�ƉĂĚĂ�ďĞďĂŶ��ĚĞŶŐĂŶ�ŵĞŵĂŶĨĂĂƚŬĂŶ�ƌƵŵƵƐ�

ƐƵĚƵƚ�ƉĞŶǇĂůĂĂŶ

Į� ்

்ା்
ൈ ͳͺͲι ���

ǇĂŶŐ�ŬĞŵƵĚŝĂŶ�ĂŬĂŶ�ŵĞŶĚĂƉĂƚŬĂŶ�ďĞƐĂƌĂŶ�ƌĂĚ�ĚĞŶŐĂŶ�ƌƵŵƵƐ�͗

;ϮͿ

dĞŐĂŶŐĂŶ�ŬĞůƵĂƌĂŶ�Ěŝ�ƉĞƌŽůĞŚ�ĚĞŶŐĂŶ�ƉĞƌƐĂŵĂĂŶ͗

;ϮͿ
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���

,ƵďƵŶŐĂŶ� ĂŶƚĂƌĂ� ůĞďĂƌ� ƉƵůƐĂ� ƚĞƌŚĂĚĂƉ� ƐƵŚƵ� ĚĂƉĂƚ�ŵĞŵƉĞŶŐĂƌƵŚŝ� ƉƵƚĂƌĂŶ�ŵŽƚŽƌ�

ĚĂƉĂƚ� ĚŝůŝŚĂƚ� ƉĂĚĂ� ƚĂďĞů� ϭ� ĚĂŶ� ŚĂƐŝů� ƉĞŶŐĂŵĂƚĂŶ� ŐĞůŽŵďĂŶŐŶǇĂ� ĚŝƚƵŶũƵŬŬĂŶ ƉĂĚĂ�

ŐĂŵďĂƌ�ϯͲϱ͘

*DPEDU����+DVLO�6LPXODVL�SHQJXNXUDQ�WHJDQJDQ�����YROW GHQJDQ�VXKX�����&
SDGD�NHFHSDWDQ�PRWRU������USP

*DPEDU����+DVLO�6LPXODVL�SHQJXNXUDQ�WHJDQJDQ�����YROW�GHQJDQ�VXKX�����&
SDGD�NHFHSDWDQ�PRWRU�������USP
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*DPEDU����+DVLO�6LPXODVL�SHQJXNXUDQ�WHJDQJDQ���� YROW GHQJDQ�VXKX�� �&�SDGD
NHFHSDWDQ�PRWRU������ USP

7DEHO����+DVLO�3HQJXNXUDQ

dĞŐĂŶͲŐĂŶ�
ŬĞůƵĂƌĂŶ�
;sŽůƚͿ

^ƵŚƵ

;Σ�Ϳ

<ĞĐĞƉͲ
ĂƚĂŶ

;ƌƉŵͿ

dƚŽŶ�;ŵƐͿ
dƐ

;ŵƐͿ

�ƵƚǇ�
�ǇĐůĞ

^ƵĚƵƚ�
ƉĞŶǇĂůĂĂŶ

ϳϱ ϯϬ ϭϯϮ͕ϲ ϳ͕ϳ ϭϬ Ϭ͕ϳϳ ϭϯϴ͕ϲŽ

ϭϬϬ ϯϮ Ϯϯϴ͕ϯ ϱ͕ϴ ϭϬ Ϭ͕ϱϴ ϭϬϰ͕ϰŽ

ϭϮϱ ϱ Ϯϳϰ͕ϭ ϱ͕ϲ ϭϬ Ϭ͕ϱϲ ϭϬϬ͕ϴŽ

ϭϱϬ ϯϲ ϰϰϱ͕ϳ ϱ͕Ϯ ϭϬ Ϭ͕ϱϮ ϵϯ͕ϲŽ

ϭϳϱ ϯϳ ϭϰϮϲ ϰ͕ϱ ϭϬ Ϭ͕ϰϱ ϴϭŽ

,9�3(18783

$�.HVLPSXODQ

�� 3XWDUDQ� 0RWRU� SDGD� .LSDV� $QJLQ� � LQL� GDSDW� EHUKHQWL� DSDELOD� VHW� SRLQW� WHODK�

WHUFDSDL�� VHKLQJJD� OHELK� HILVLHQ�SHPDNDLDQ�GD\D�GDUL�SDGD�NLSDV�DQJLQ� \DQJ�DGD�
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GLSDVDUDQ� NDUHQD�PDVLK� WHWDS� EHUSXWDU� PHVNLSXQ� VXKX� VXGDK� VHVXDL� GHQJDQ� VHW�

SRLQW�VHEDE�WLGDN�GLOHQJNDSL�GHQJDQ�NRQWURO�VXKX��UXDQJ�

�� 6LVWHP�NHQGDOL�NHFHSDWDQ�SXWDUDQ�PRWRU�GDSDW�GLODNXNDQ�GHQJDQ�SHUXEDKDQ�VXKX�

SDGD�UXDQJ��SHUXEDKDQ�VXKX�PHUXEDK�EHVDU�OHEDU�SXOVD�VXGXW�SLFX�WULDF��VHKLQJJD�

WHUMDGL�SHUXEDKDQ�WHJDQJDQ�NHOXDUDQ��SHUXEDKDQ�WHJDQJDQ�NHOXDUDQ�GDSDW�PHUXEDK�

NHFHSDWDQ�SXWDUDQ�PRWRU�

�� (UURU� \DQJ� SDOLQJ� NHFLO� WHUMDGL� SDGD� WHJDQJDQ� KDVLO� SHQJXNXUDQ� GDQ� KDVLO�

SHUKLWXQJDQ� EHUDGD� SDGD� WHJDQJDQ� ���� YROW� GDQ� ���� YROW� VHGDQJNDQ� HUURU� \DQJ�

SDOLQJ�EHVDU�EHUDGD�SDGD�WHJDQJDQ�����YROW�GDQ�����YROW

�� (UURU� \DQJ� SDOLQJ� NHFLO� WHUMDGL� SDGD� SXWDUDQ� KDVLO� SHQJXNXUDQ� GDQ� KDVLO�

SHUKLWXQJDQ�EHUDGD�SDGD������USP�GDQ���������USP�VHGDQJNDQ�HUURU�\DQJ�SDOLQJ�

EHVDU�EHUDGD�SDGD�SXWDUDQ���������USP�GDQ�������USP

�� (UURU�\DQJ�SDOLQJ�NHFLO�WHUMDGL�SDGD�VXKX�KDVLO�SHQJXNXUDQ�GDQ�KDVLO�SHUKLWXQJDQ�

EHUDGD� SDGD� ���&� GDQ� ������&� VHGDQJNDQ� HUURU� \DQJ� SDOLQJ� EHVDU� EHUDGD� SDGD�

���&�GDQ�������&

%�6DUDQ

8QWXN�PHQGDSDWNDQ�KDVLO�\DQJ�OHELK�EDLN�EDJL�SHPEDFD�\DQJ�LQJLQ�

PHODNXNDQ�SHQJHPEDQJDQ�DODW�SURWRWLSH�NHQGDOL�NHFDSDWDQ�PRWRU�LQGXNVL�

EHUGDVDUNDQ�SHUXEDKDQ�VXKX�EHUEDVLV�3:0��SHQXOLV�PHQ\DUDQNDQ�VHEDJDL�EHULNXW�

�� 8QWXN� PHQGDSDWNDQ� SHQJRQWURODQ� \DQJ� GDSDW� PHPSHUWDKDQNDQ� VXKX� SHUOX�

SHQDPEDKDQ�SHQJRQWURODQ�VXKX�VHFDUD�RWRPDWLV�EHUEDVLV�3:0��DJDU�VXKX�GDSDW�

VWDELO�SDGD�VHW�SRLQW�

�� 8QWXN PHPSHUEDLNL VLVWHP� SHQJRQWURODQ� VHW� SRLQW� SHUOX� GLJXQDNDQ� VLVWHP� \DQJ�

EHUEDVLV�DQGURLG�DJDU�VHW�SRLQW�GDSDW�GLDWXU�GHQJDQ�MDUDN�MDXK�

�� 8QWXN� PHQGDSDWNDQ� NLQHUMD� \DQJ� OHELK� EDLN�� VHEDLNQ\D� VLVWHP� SHQJRQWURODQ�

GLSDVDQJ� WHUSLVDK� GHQJDQ� VLVWHP� \DQJ� GLNRQWURO� DJDU� SDQDV� \DQJ� GLDWXU� WLGDN�

PHPSHQJDUXKL�NRPSRQHQ SHQJRQWURODQ
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8&$3$1 7(5,0$.$6,+

WĞŶƵůŝƐ�ŵĞŶŐƵĐĂƉŬĂŶ�ďĂŶǇĂŬ ƚĞƌŝŵĂ�ŬĂƐŝŚ�ŬĞƉĂĚĂ�WƵƐĂƚ�^ƚƵĚŝ��ŶĞƌŐŝ��ĞƌŬĞůĂŶũƵƚĂŶ�

ĚĂŶ� �ƉůŝŬĂƐŝ� :ĂƌŝŶŐĂŶ� >ŝƐƚƌŝŬ� �ĞƌĚĂƐ͕� WŽůŝƚĞŬŶŝŬ� EĞŐĞƌŝ� hũƵŶŐ� WĂŶĚĂŶŐ� ĂƚĂƐ�

ƚĞƌůĂŬƐĂŶĂŶǇĂ�ƉĞŶĞůŝƚŝĂŶ�ŝŶŝ͘

'$)7$5 3867$.$

+DUWRQR��)��G��7��$��6����������3HQJDWXUDQ�.HFHSDWDQ�GDQ�3RVLVL�0RWRU�$F���3KDVD�
0HQJJXQDNDQ�'7�$95�/RZ�&RVW�0LFUR� 6\VWHP� ,QVWLWXW�7HNQRORJL� 6HSXOXK�
1RYHPEHU��6XUDED\D

.KDPDLUD��0�� <��� <XQXV�� $�� 6��� 	� $EX�6LDGD�� $�� �������� ,PSURYHPHQW� RI� '),*�
EDVHG� :(&6� SHUIRUPDQFH� XVLQJ� 60(6� XQLW� 3DSHU� SUHVHQWHG� DW� WKH� 3RZHU�
(QJLQHHULQJ�&RQIHUHQFH��$83(&��������$XVWUDODVLDQ�8QLYHUVLWLHV�

/DQJL��6��,���:XZXQJ��-��2���	�/XPHQWD��$��6����������.LSDV�$QJLQ�2WRPDWLV�'HQJDQ�
0HQJJXQDNDQ� 6HQVRU� 6XKX�� -XUQDO� 7HNQLN�(OHNWUR� GDQ�.RPSXWHU�� ������ ���
����

0DXODQD�� (�� �������� 3HQJXNXUDQ� 3:0� �3XOVH� :LGWK� 0RGXODWLRQ�� GHQJDQ� 3/&�
8QLYHUVLWDV�%UDZLMD\D��0DODQJ����

1XV\XUD��)����������3HQJHQGDOLDQ�6XKX�3DGD�3URVHVRU�/DSWRS�0HQJJXQDNDQ�.RQWURO�
/RJLND� )X]]\� %HUEDVLV� 0LNURNRQWUROHU� $UGXLQR� 0HJD�� -XUQDO� 0DKDVLVZD�
7(8%��������

6XJDQGKL�� 5�� .�� 6�� �������� 7K\ULVWRUV� 7KHRU\� DQG� $SSOLFDWLRQ�� %DKDUD� +HDY\�
(OHFWULFDOV� /WG� 1HZ� 'HOKL�� *RYHUQPHQW� &ROOHJH� RI� (QJLQHHULQJ� DQG�
7HFKQRORJL�5DLSXU�

6\DKUXO����������0LNURNRQWUROOHU�$95�$70(*$������ ,QIRUPDWLND��%DQGXQJ����

:DK\X�� 0�� �������� 6LVWHP� .HQGDOL� .LSDV� $QJLQ� 0HQGHWHNVL� 3RVLVL� .HEHUDGDDQ�
0DQXVLD�GHQJDQ�3,5��3DVVLYH�,QIUDUHG�6HQVRU�� �-XUXVDQ�7HNQLN�.RPSXWHU���
3ROLWHNQLN�1HJHUL�-HPEHU��-HPEHU����
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:HEE��-��.��*����������,QGXVWULDO�&RQWURO�(OHFWURQLFV��1RUWKFHQUDO�7HFKQLFD�&ROOHJH�

<XQL��1��3��G�� ��������6WXGL�3HQHUDSDQ�6HQVRU�0/;������6HEDJDL�3HQJXNXU�6XKX�
7LQJJL�6HFDUD�1RQ�.RQWDN�%HUEDVLVL�$UGXLQR�GDQ�/DEYLHZ� ,QVWLWXW�7HNQRORJL�
%DQGXQJ��%DQGXQJ����

<XQXV��$�� 6���$EX�6LDGD��$���	�0DVRXP��0�� �������� (IIHFW� RI� 60(6� XQLW� RQ� WKH�
SHUIRUPDQFH�RI�W\SH���ZLQG�WXUELQH�JHQHUDWRU�GXULQJ�YROWDJH�VDJ��

<XQXV�� $�� 6��� $EX�6LDGD�� $��� 	� 0DVRXP�� 0�� �������� ,PSURYLQJ� G\QDPLF�
SHUIRUPDQFH�RI�ZLQG�HQHUJ\�FRQYHUVLRQ�V\VWHPV�XVLQJ�IX]]\�EDVHG�K\VWHUHVLV�
FXUUHQW�FRQWUROOHG� VXSHUFRQGXFWLQJ� PDJQHWLF� HQHUJ\� VWRUDJH�� ,(7� 3RZHU�
(OHFWURQLFV�������������������

<XQXV�� $�� 6��� $EX�6LDGD�� $��� 	� 0DVRXP�� 0�� $�� �������� ,PSURYHPHQW� RI� /957�
FDSDELOLW\�RI�YDULDEOH�VSHHG�ZLQG�WXUELQH�JHQHUDWRUV�XVLQJ�60(6�XQLW� 3DSHU�
SUHVHQWHG�DW�WKH�,QQRYDWLYH�6PDUW�*ULG�7HFKQRORJLHV�$VLD��,6*7��������,(((�
3(6�

<XQXV��$��6���	�:DKGDK��$����������0RGLILFDWLRQ�DQG�7HVWLQJ�RI�:LQG�7XUELQH�ZLWK�
'RXEOH�6DYRQLXV��,17(.��-XUQDO�3HQHOLWLDQ���������������


