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3HQHUDSDQ�6LVWHP�6DGDS�,ULVDQ�*DQGD��'RXEOH�&XW��
3DGD�.ORQ�.DUHW�6ORZ�6WDUWHU

�6WXGL�NDVXV�GL�EHEHUDSD�SHUNHEXQDQ�NDUHW�ZLOD\DK�-DZD��

$NKPDG�5RXI���0XGLWD�2NWRULQD�1XJUDKDQL���<RJD�%DJXV�6HW\D�$ML�
�%DODL�3HQHOLWLDQ�*HWDV��3XVDW�3HQHOLWLDQ�.DUHW
-O��3DWWLPXUD�.0����6DODWLJD��-DZD�7HQJDK

&RUUHVSRQGLQJ�DXWKRU��DURQLGDK#\DKRR�FR�LG

$EVWUDN� 7DQDPDQ�NDUHW�PHPLOLNL�SHUEHGDDQ�NDUDNWHULVWLN�GDODP�SURVHV�PHWDEROLVPH�ODWHNV��
WLQJNDW�UHVSRQVLELOWDV�WHUKDGDS�VWLPXODQ�GDQ��WHNDQDQ�LQWHQVLWDV�SHQ\DGDSDQ�VHUWD�SHUEHGDDQ�
NXDOLWDV� NXOLW� SXOLKDQ�� 3HQHUDSDQ� VLVWHP� VDGDS� LGHDOQ\D� GLEHGDNDQ� EHUGDVDUNDQ SHUEHGDDQ�
NDUDNWHULVWLN� WHUVHEXW�� \DLWX� GLNHORPSRNNDQ� PHQMDGL� WLSH� TXLFN� VWDUWHU GDQ� VORZ� VWDUWHU��
7DQDPDQ�NDUHW�\DQJ�WHUJRORQJ�MHQLV�VORZ�VWDUWHU�GDSDW�GLVDGDS�VHFDUD�GXREOH�FXW �'&���\DLWX�
PHQJNRPELQDVLNDQ� VLVWHP� VDGDS� 6��G�� GL� SDQHO� EDZDK� �%,�� GDQ� VLVWHP� VDGDS�
6��8G��(7�����GL�SDQHO�DWDV��+2���7XMXDQ�GDUL�SHQXOLVDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�KDVLO�
SHQHUDSDQ� VLVWHP� VDGDS�'&� GL� EHEHUDSD� NHEXQ�ZLOD\DK� -DZD�� 3HQHUDSDQ� VLVWHP� VDGDS�'&�
PHQXQMXNNDQ� DGD� WUHQ� NHQDLNDQ� VHFDUD� VLJQLILNDQ� SDGD� WDKXQ� SHUWDPD� KLQJJD NHGXD��0XWX�
VDGDS� VDQJDW� EHUSHQJDUXK� WHUKDGDS� NHVLQDPEXQJDQ� SHUROHKDQ� SURGXNVL�� 0XWX� VDGDS� \DQJ�
MHOHN�GLWDQGDL�GHQJDQ�LULVDQ�WHEDO��SDQMDQJ�LULVDQ�WLGDN�WHUNHQGDOL��GDQ�EDQ\DN�GLMXPSDL�OXND�
ND\X�PHQJDNLEDWNDQ�WUHQ�SURGXNVL�WXUXQ�VHFDUD�GUDVWLV�GDQ�EHUSRWHQVL�PHPSHUVLQJNDW�XPXU�
HNRQRPL��3HODWLKDQ�SHQ\DGDSDQ��WDSSLQJ�VFKRRO����SHQGDPSLQJDQ�GDQ�SHQJDZDVDQ�VDGDS��WDS�
LQVSHFWLRQ�� SHUOX� WHUXV� GLODNXNDQ� VHFDUD� LQWHQVLI� DJDU� SHQ\DGDSDQ� '&� GDSDW� PHQGXNXQJ�
RSWLPDVL�SHUROHKDQ�SURGXNVL�SHUNHEXQDQ�NDUHW�

���3HQGDKXOXDQ�
6LVWHP�HNVSORLWDVL�DWDX�VLVWHP�SHQ\DGDSDQ� WDQDPDQ�NDUHW� WHODK�EHUNHPEDQJ�PXODL�GDUL�\DQJ�

PDVLK� SULPLWLI� KLQJJD� OHELK� WHUNHQGDOL� GDQ� WHUDWXU�� 3DQGXDQ� VLVWHP� VDGDS� SDGD� VDDW� LQL� EHURULHQWDVL�
WHUKDGDS�SHUEHGDDQ�WLSRORJL�NORQDO��\DLWX�GLEHGDNDQ�NORQ�NDUHW�MHQLV�PHWDEROLVPH�UHQGDK��VHGDQJ�GDQ�
WLQJJL� >�@� >�@�� 'DUL� KDVLO� NDMLDQ� WHUKDGDS� NORQ� \DQJ� VXGDK� GLEXGLGD\DNDQ� GL� ,QGRQHVLD� GDSDW�
GLNODVLILNDVLNDQ�NH�GDODP�NORQ�PHWDEROLVPH�UHQGDK�KLQJJD�VHGDQJ�DQWDUD� ODLQ�DGDODK�$9526�������
%30����%30�����%30������%30������*7����,55����,55������,55������,55������,55������,55������
,55������,55������,55������3%������3%������35������35������35������35������55,&������55,&�
�����55,&������55,0������55,0������70����70����70����GDQ�70����&RQWRK�NORQ�PHWDEROLVPH�
WLQJJL�DQWDUD�ODLQ�DGDODK�3%������3%������3%������3%������55,0������,55����,55����,55����,55����
,55����,55����,55����,55����,55�����,55������,55������,55������,55������,55������,55������,55�
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.ORQ�NDUHW�PHWDEROLVPH�WLQJJL�ELDVD�GLNHQDO�VHEDJDL�NORQ�TXLFN�VWDUWHU��46��NDUHQD�XPXPQ\D�
PHPLOLNL� NDUDNWHU� SROD� SXQFDN� SURGXNVL� GL� DZDO�� .DUDNWHU� ODLQQ\D� SDGD� NORQ� 46� DQWDUD� ODLQ� WLGDN�
UHVSRQVLI� WHUKDGDS� VWLPXODQ�� NXOLW� SXOLKDQ� FHQGHUXQJ� WLSLV�� GDQ� UHQWDQ� WHUKDGDS� NHULQJ� DOXU� VDGDS�
�.$6���.ORQ�NDUHW�PHWDEROLVPH�UHQGDK�VDPSDL�VHGDQJ�GLNHQDO�VHEDJDL�NORQ�VORZ VWDUWHU��66��NDUHQD�
XPXPQ\D�PHPLOLNL�NDUDNWHU�SROD�SXQFDN�SURGXNVL�GL�DNKLU��&LUL�VSHVLILN�NORQ�66�DQWDUD�ODLQ�UHVSRQVLI�
WHUKDGDS� SHPEHULDQ� VWLPXODQ�� UHODWLI� WDKDQ� WHUKDGDS� WHNDQDQ� HNVSORLWDVL� �� .$6� GDQ� NXOLW� SXOLKDQ�
XPXPQ\D�WHEDO�VHKLQJJD�PDVLK�SRWHQVLDO GLPDQIDDWNDQ��>�@�>�@��

.XOLW� SXOLKDQ� SDGD� NORQ� NDUHW� VORZ� VWDUWHU�PDVLK� GDSDW� GLVDGDS� ODJL�� QDPXQ� SURGXNVL� \DQJ�
GLKDVLONDQ� WHUJRORQJ� UHQGDK�� 2OHK� NDUHQD� LWX�� LULVDQ� VDGDS� SDGD� NXOLW� SXOLKDQ� SDQHO� EDZDK�
PHPXQJNLQNDQ�GLWDPEDK�ODJL�WHWDSL�GL�SDQHO�DWDV�\DQJ GLODNXNDQ�VHFDUD�EHUVDPDDQ��GRXEOH�FXW ��'&���



���

3HQHUDSDQ�VDGDS�'&�DGDODK�LULVDQ�SDGD�SDQHO�EDZDK�PHQJJXQDNDQ�VLVWHP�VDGDS�6��G��GDQ�SDQHO�DWDV�
6��8G��(7������ 3DGD�*DPEDU� �� GLVDMLNDQ� VLVWHP� VDGDS� GDQ� WDWD� JXQD� SDQHO� LULVDQ� VDGDS�'&� SDGD�
NORQ�NDUHW�VORZ�VWDUWHU�
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*DPEDU��� 7DWD�JXQD�SDQHO�SDGD�MHQLV�NORQ�VORZ�VWDUWHU� �6XPEHU��>�@�GDQ�>�@�

$UWLNHO�LQL�PHPEHULNDQ�JDPEDUDQ�WHUKDGDS�XSD\D�RSWLPDVL�SURGXNWLYLWDV�WDQDPDQ�NDUHW�NORQ�VORZ�
VWDUWHU \DQJ� GLHNVSORLWDVL� PHQJJXQDNDQ� VLVWHP� VDGDS� LULVDQ� JDQGD� �� GRXEOH� FXW� �'&�� GL� EHEHUDSD�
SHUNHEXQDQ� NDUHW� ZLOD\DK� -DZD�� 7XMXDQ� GDUL� NDMLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL� WLQJNDW� NHQDLNDQ�
SURGXNVL� WDQDPDQ� NDUHW� PHODOXL� SHQHUDSDQ� VLVWHP� VDGDS� GRXEOH� FXW�� GDQ� PHQJNDML� DGDQ\D� SRWHQVL�
PDVDODK�\DQJ�PXQJNLQ�GLWLPEXONDQ��

���0HWRGRORJL�
5XDQJ�OLQJNXS�GDODP�NHJLDWDQ�LQL�DGDODK�VWXGL�ODSDQJ�GDQ�NDMLDQ�DWDV�SHQHUDSDQ�VLVWHP�VDGDS�

'&�SDGD�NORQ�VORZ�VWDUWHU�GL�EHEHUDSD�SHUNHEXQDQ�NDUHW�ZLOD\DK�-DZD��.HJLDWDQ�WHUVHEXW�PHUXSDNDQ�
EDJLDQ�GDUL�SHQJDZDODQ�WHNQRORJL�VLVWHP�VDGDS�GDQ�SURGXNVL�WDQDPDQ�NDUHW�\DQJ�WHODK�GLODNXNDQ�ROHK�
WLP�SHQHOLWL�%DOLW�*HWDV�3XVDW�3HQHOLWLDQ�.DUHW�VHODPD����WDKXQ�WHUDNKLU��\DLWX�VHMDN�WDKXQ������

3HQ\DGDSDQ� '&� GLODNXNDQ� EHUGDVDUNDQ� VWDQGDU� RSHUDVLRQDO� SURVHGXU� �623��� \DLWX� GLPXODL�
NHWLND� SHQ\DGDSDQ� EHUDGD� GL� NXOLW� SXOLKDQ� �%,���� DWDX� XPXPQ\D SDGD� VDDW� XPXU� 70� NH�����
6HEHOXPQ\D��VLVWHP�HNVSORLWDVL�SDGD�WDKXQ�SHUWDPD�VDPSDL�WDKXQ�NHOLPD�GLODNXNDQ�SDGD�SDQHO�%2���
GHQJDQ� VLVWHP� VDGDS� 6��G��(7������ NHFXDOL� SDGD� WDKXQ� SHUWDPD� WDQSD� PHQJJXQDNDQ� VWLPXODQ�
�6��G���� 7DKXQ� NHHQDP� VDPSDL� NHVHSXOXK� PHQJJXQDNDQ� VLVWHP� VDGDS� 6��G��(7������ NHPXGLDQ�
VHODPD�HPSDW�WDKXQ�EHULNXWQ\D�PHQJJXQDNDQ�LULVDQ�JDQGD��VDGDS�'&���\DLWX�6��G��SDGD�SDQHO�%����
GDQ�6��8G��(7�����SDGD�SHQHO�+2����3DGD� WDKXQ�EHULNXWQ\D�� VLVWHP�HNVSORLWDVL� \DQJ� VDPD� �VDGDS�
'&��PDVLK�GLWHUDSNDQ�SDGD�SDQHO�%����GDQ�+2����.HPXGLDQ�GXD�WDKXQ�EHULNXWQ\D�GLWHUDSNDQ�VDGDS�
EHEDV� SDGD� ELGDQJ� VDGDS�\DQJ�PDVLK� DGD�SRWHQVLDO��'HQJDQ� GHPLNLDQ� GLKDUDSNDQ� �� VLNOXV� HNRQRPL�
SHUNHEXQDQ�NDUHW�GDSDW�PHQFDSDL����WDKXQ��

3DUDPDWHU�\DQJ�GLDPDWL�GDODP�NHJLDWDQ�LQL�DGDODK��L��SHUROHKDQ�SURGXNVL�NDUHW���LL��PXWX�LULVDQ�
VDGDS�PHOLSXWL� WHEDO�LULVDQ��NHGDODPDQ�LULVDQ��VXGXW� LULVDQ��NRQVXPVL�NXOLW�� OXND�ND\X�GDQ�PXWX�NXOLW�
SXOLKDQ���LLL��WLQJNDW�NHPXGDKDQ�SHQ\DGDSDQ�VHFDUD�WHNQLV��3HQJDPDWDQ�GLODNXNDQ�PHODOXL�REVHUYDVL�GL�
ODSDQJDQ��ZDZDQFDUD�WHUKDGDS�SLKDN�SLKDN�WHUNDLW��SHQJRODKDQ�GDWD�SULPHU�GDQ�VHNXQGHU��
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���+DVLO�GDQ�'LVNXVL�
3HQHUDSDQ�VLVWHP�VDGDS�'&�SDGD�NORQ�VORZ�VWDUWHU WHODK�GLWHUDSNDQ�SDGD�EHEHUDSD�SHUNHEXQDQ�

NDUHW�ZLOD\DK�-DZD��%HULNXW�LQL�DGDODK�KDVLO�SHQHUDSDQ�VLVWHP�VDGDS�LULVDQ�JDQGD�WHUVHEXW�
�����3HUROHKDQ�SURGXNVL

'DWD� SHQJDPDWDQ� WHUKDGDS�SHUROHKDQ� SURGXNWLYLWDV� NXPXODWLI� VHODPD��� WDKXQ� �NJ�KD�WK�� GDQ�
SURGXNWLYLWDV� LQGLYLGX� WDQDPDQ� VHWLDS� GLVDGDS� �*77�DWDX� JUDP�WUHH�WDS�� SDGD� EHEHUDSD� SHUNHEXQDQ�
VHEHOXP�GDQ�VHWHODK SHQHUDSDQ�VLVWHP�VDGDS�'&�GLVDMLNDQ�SDGD�7DEHO����$SDELOD�UHDOLVDVL�SHUROHKDQ�
*77�GLEDQGLQJNDQ�GHQJDQ�VWDQGDUQ\D��*DPEDU�����GDSDW�GLNHWDKXL�EDKZD�LGHDOQ\D� WUHQ�*77�PDVLK�
PHQLQJNDW� EDKNDQ� KLQJJD� 70� NH����� QDPXQ� GDODP� UHDOLVDVLQ\D�� SHUROHKDQ� *77� MXVWUX� WXUXQ� SDGD�
WDKXQ�NHGXD�DWDX�NHWLJD�VHWHODK�GLWHUDSNDQ�VDGDS�'&��3DGD�7DEHO�WHUVHEXW�GDSDW�GLNHWDKXL�EDKZD�SDGD�
WDKXQ� SHUWDPD�� SHQHUDSDQ� VLVWHP� VDGDS� '&� VHFDUD� XPXP� PDPSX� PHQLQJNDWNDQ� SURGXNVL� EHUNLVDU�
DQWDUD�����± ������� NHPXGLDQ�SDGD� WDKXQ� NHGXD� VHEDJLDQ�PDVLK�PHQXMXNNDQ� SHQLQJNDWDQ� SURGXNVL�
EHUNLVDU�DQWDUD�����± �������QDPXQ�VHEDJLDQ�ODLQQ\D�DGD�\DQJ�PXODL�PHQJDODPL�WUHQ�SHQXUXQDQ�DQWDUD�
���� ± ������� 3HUROHKDQ� SURGXNVL� SDGD� WDKXQ� NHWLJD� GDQ� EHULNXWQ\D� KDPSLU� GL� VHPXD� NHEXQ�
PHQXQMXNNDQ�WUHQ�PHQXUXQ��

0XWX�VDGDS�'&�PHQMDGL�VDODK�VDWX�IDNWRU�XWDPD�\DQJ�VDQJDW�EHUSHQJDUXK�WHUKDGDS�SHUROHKDQ�
SURGXNVL� GDQ� NHVLQDPEXQJDQ� SURGXNVL� SDGD� WDKXQ�WDKXQ� EHULNXWQ\D�� 7UHQ� NHQDLNDQ� SURGXNVL�PDVLK�
EHUWDKDQ�KLQJJD�WDKXQ�NHGXD�DSDELOD�PXWX�VDGDSDQ�WHUJRORQJ�VHGDQJ�FXNXS�KLQJJD�EDLN��$SDELOD�PXWX�
VDGDSDQ�MHOHN��PDND�WLGDN�PHQXQMXNNDQ�WUHQ�NHQDLNDQ�VHFDUD�NRQWLQ\X��DWDX�WXUXQ�GUDVWLV�SDGD�WDKXQ�
NHGXD��EDKNDQ�DGD�\DQJ�WLGDN�PHQJDODPL�NHQDLNDQ�VHFDUD�VLJQLILNDQ�VHMDN�DZDO�GLWHUDSNDQ�VDGDS�'&�
�����0XWX�LULVDQ�VDGDS

+DVLO� REVHUYDVL� GL ODSDQJDQ�PHQXQMXNNDQ� EDKZD� VHNLWDU� ������PXWX� VDGDS� WHUXWDPD� SDQHO�
DWDV� WHUJRORQJ� NXUDQJ� EDLN�� VHNLWDU� ������ WHUJRORQJ� FXNXS� GDQ� ������ WHUJRORQJ� EDLN� �*DPEDU� ����
0XWX�VDGDS�'&�\DQJ�MHOHN�GLWDQGDL�GHQJDQ�SDQMDQJ�LULVDQ�VDGDS�DWDV�WLGDN�WHUNHQGDOL��!�ó�6��� LULVDQ�
WHEDO������± ����PP��GDQ�WHUODOX�GDODP�EDKNDQ�KLQJJD�OXND�ND\X��,ULVDQ�VDGDS�\DQJ�WHUODOX�WHEDO�GDQ�
EHUODQJVXQJ� ODPD� DNDQ� PHQJDNLEDWNDQ� NRQVXPVL� NXOLW� ERURV� GDQ� SDQHO� FHSDW� KDELV�� $GDSXQ� LULVDQ�
VDGDS� \DQJ� GDODP� DNDQ�PHQJDNLEDWNDQ� OXND� ND\X� GDQ� WLGDN WXPEXK� NXOLW� SXOLKDQ��$SDELOD� NRQGLVL�
WHUVHEXW� EHUODQJVXQJ� ODPD� DNDQ�PHPXWXV� DOLUDQ� ODWHNV� VHKLQJJD� SURGXNVL� DNDQ� WXUXQ��0HQXUXW� >�@��
GDPSDN� QHJDWLI� GDUL� NRQGLVL� WHUVHEXW� PHQJDNLEDWNDQ� XPXU� HNRQRPLV� PHQMDGL� OHELK� VLQJNDW� ��� ���
WDKXQ��GDQ�SURGXNVL�SHU�VLNOXV�\DQJ�VXGDK�GLWDUJHWNDQ��VHNLWDU����WRQ�KD�VLNOXV��WLGDN�GDSDW�GLFDSDL��

*DPEDU���0XWX�VDGDS�'&���$��3HUVHQWDVH�PXWX�VDGDS�SDQHO�DWDV��
�%��,ULVDQ�SDQHO�DWDV�WHUJRORQJ�WHEDO�GDQ�ERURV���&��3DQHO�DWDV�KDELV�VHEHOXP�ZDNWXQ\D

�����7LQJNDW�NHPXGDKDQ�WHNQLV�SHQ\DGDSDQ
3HQ\DGDSDQ�'&�XPXPQ\D�WHUNHQGDOD�SDGD�SHQ\DGDSDQ�SDQHO�DWDV��3DGD�WDKXQ�SHUWDPD�VDGDS�

'&��\DLWX�NHWLND�WLQJJL�LULVDQ�PDVLK�GDSDW�GLMDQJNDX��SHQ\DGDS�XPXPQ\D�EHOXP�PHQJDODPL�NHVXOLWDQ�
\DQJ� EHUDUWL��1DPXQ� SDGD� WDKXQ�WDKXQ� EHULNXWQ\D�� VHLULQJ� GHQJDQ� SRVLVL� SDQHO� DWDV� VHPDNLQ� WLQJJL��
SHQ\DGDS�PHQJDODPL�NHVXOLWDQ�XQWXN�PHQJKDVLONDQ�PXWX�VDGDS�\DQJ�EDLN��

$JDU�SHQ\DGDSDQ�'&�GDSDW�GLWHUDSNDQ�VHFDUD�EDLN��SDUD�SHODNX�GL�ODSDQJDQ��XWDPDQ\D�
SHQ\DGDS��SHUOX�WHUXV�GLODWLK�PHODOXL�SHQJDNWLIDQ�NHPEDOL�SURJUDP�WDSSLQJ�VFKRRO GDQ�SHUOX�DGD�
SHQJDZDODQ�VHFDUD�OHELK�HNVWUD��WDS�LQVSHFWLRQ��

�
� �
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7DEHO��� 5HNDSLWXODVL�SHUROHKDQ�SURGXNVL�SDGD�NHEXQ�NDUHW�\DQJ�GLWHUDSNDQ�VLVWHP�VDGDS�'&

.HWHUDQJDQ�
�3URWDV� �SURGXNWLYLWDV��NJ�KD�WK���*77� �JUDP�WUHH�WDS���� �SHUVHQWDVH�NHQDLNDQ�WHUKDGDS�WDKXQ�VHEHOXPQ\D�
�'DWD�\DQJ�NRVRQJ�GLNDUHQDNDQ�SDGD�ZDNWX�SHQJDPDWDQ�EHOXP�PDVXN�SDGD�WDKXQ�WHUVHEXW
�6XPEHU��GDWD�SULPHU�GDQ�RODK�GDWD�GDUL�>�@����

���.HVLPSXODQ�
3HQ\DGDSDQ�'&�SDGD�NORQ�VORZ�VWDUWHU�PHPEHULNDQ�SURVSHN�\DQJ�EDLN�XQWXN�WHUXV�GLWHUDSNDQ�

GDODP�UDQJND�PHQJRSWLPDONDQ�SHUROHKDQ�SURGXNVL��WHUXWDPD�NHWLND�SHQ\DGDSDQ�GL�NXOLW�SXOLKDQ��%,��
PXODL� OHPDK� �� SRWHQVL� SURGXNVL� UHQGDK�� 3HQHUDSDQ� VDGDS�'&� WHUEXNWL� GDSDW�PHQLQJNDWNDQ� SURGXNVL�
WHUXWDPD� SDGD� WDKXQ� SHUWDPD� GDQ� NHGXD�� %HVDUDQ� SHQLQJNDWDQ� SURGXNVL� GDQ� NRQWLQXLWDVQ\D� VDQJDW�
GLSHQJDUXKL� PXWX� VDGDSDQ�� 'DODP� SHQHUDSDQQ\D� GL� ODSDQJDQ�� SHQ\DGDSDQ� '&� PDVLK� PHQJDODPL�
NHQGDOD� WHNQLV� XQWXN� PHQJKDVLONDQ� PXWX� VDGDS� \DQJ� EDLN�� 2OHK� NDUHQD� LWX�� SHUOX� WHUXV� GLODNXNDQ�
SHQGDPSLQJDQ�� SHODWLKDQ� GDQ� SHQJDZDVDQ� \DQJ� OHELK� LQVWHQVLI� DJDU� PXWX� VDGDS� '&� WHWDS� EDLN��
$SDELOD�SHQ\DGDSDQ�'&�GLODNXNDQ�WDQSD�PHQJKDVLONDQ�PXWX�VDGDS�\DQJ�EDLN��GDODP�MDQJND�SDQMDQJ�
DNDQ�PHPSHUVLQJNDW�XPXU�HNRQRPL�GDQ�NXPXODWLI�SURGXNVL�VHODPD���VLNOXV�WHUJRORQJ�UHQGDK��

���8FDSDQ�7HULPD�.DVLK
.DPL��SHQXOLV��PHQJKDWXUNDQ�XFDSDQ�WHULPD�NDVLK�NHSDGD�%DSDN�'U�+DQDQWR�+DGL��%DSDN�'U�

6XPDUPDGML��GDQ��DOP��%DSDN�,U��6HWLRQR��03��DWDV�ELPELQJDQ�NHSDGD�SDUD�SHQXOLV��VHKLQJJD�NHJLDWDQ�
LQL�GDQ�SHQXOLVDQ�DUWLNHO�LQL�GDSDW�EHUMDODQ�GHQJDQ�EDLN�

���5HIHUHQVL�
>�@� 6LUHJDU��7+6��� -XQDLGL�� 6XPDUPDGML��1�� 6LDJLDQ�� GDQ�.DU\XGL�� ������ 3HUNHPEDQJDQ� SHQHUDSDQ�
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