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3HQXOLV�3HQDQJJXQJMDZDE��(-PDLO��SUL\RKXWRPR#KRWPDLO�FRP��3UL\R�+XWRPR�� 

7HOS�����-���-����-���� 

$%675$. 

.RQGLVL�ILVLN�VXPXU�\DQJ�WHODK�GLSURGXNVL�VDQJDW�VXOLW�XQWXN�GLSDQWDX�VHSHUWL�WLQJ�

NDW� VDWXUDVL� IOXLGD� DNLEDW� GLODSLVL� FDVLQJ�FDVHG�KROH���.RPELQDVL� ORJ�'HQVLW\�GDQ�

1HXWURQ�3RURVLW\� VDMD�NXUDQJ�HIHNWLI� XQWXN�NRQGLVL� WHUVHEXW��3HQJDUXK�GDUL�FDVHG�

KROH�PHQJXUDQJL�VHQVLWLYLWDV� ORJ�'HQVLW\�GDQ�1HXWURQ�3RURVLW\��5HVHUYRLU�6DWXUD�

WLRQ�7RRO�567�� ORJ�PHUXSDNDQ�FDVHG�KROH� ORJ�PHPDQIDDWNDQ�SXOVD�QHXWURQ�XQWXN�

SHQJXNXUDQ� VDWXUDVL� GDQ� MHQLV� IOXLGD� SDGD� IRUPDVL�� /RJ� LQL� VDQJDW� HIHNWLI� XQWXN�

HYDOXDVL� NDQGXQJDQ� IOXLGD� VHWHODK� GLSURGXNVL�� +DVLO� HYDOXDVL� WHUVHEXW� GLJXQDNDQ�

XQWXN�PHPEHGDNDQ� ODSLVDQ�PDVLK� DWDX� VXGDK� WLGDN� SURVSHN� KLGURNDUERQ��/RJ� LQL�

PHPDQIDDWNDQ� ORJ� VLJPD� XQWXN� HYDOXDVL� IDVH� IOXLGD�� FDUERQ� R[\JHQ� 5DWLR�&25��

XQWXN�HYDOXDVL�XQVXU�XWDPD�IOXLGD�WHUXWDPD�UDVLR�NDUERQ�WHUKDGDS�RNVLJHQ��GDQ�ORJ�

VDWXUDVL� XQWXN�PHQJLGHQWLILNDVL� SHUVHQWDVH� ODSLVDQ� SURGXNWLI�� 8PXPQ\D� ORJ� 567�

GLODNXNDQ�GL�]RQD-]RQD�SURGXNWLI���+DVLO��LQWHUSUHWDVL��GDWD��ORJ��GL��&HNXQJDQ��.X�

WDL��PHQXQMXNNDQ��EDKZD��WHUGDSDW�LQGLNDVL�KLGURNDUERQ�GL�NHGDODPDQ������-������

IHHW�EHUXSD�*DV�GDQ�PLQ\DN�WHODK�EHUNXUDQJ�KLQJJD�� ����� VHWHODK�� GLSURGXNVL�� GDQ�����

SDGD�� NHGDODPDQ�� ����-������ IHHW�� PDVLK�� WHUGDSDW�NDQGXQJDQ�� PLQ\DN�� VHNLWDU��

����� GDQ�� JDV�� VHNLWDU�� ����� GDUL�� WRWDO�� NDQGXQJDQ�� VHEHOXP�GLSURGXNVL� 

 

.DWD�.XQFL���&DVHG�+ROH��5HVHUYRLU� 6DWXUDWLRQ� 7RRO�567�� ORJ��1HXWURQ��6LJPD�
ORJ��&DUERQ 
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$%675$&7 

3URGXFHG� ZHOO¶V� SK\VLFDO� SURSHUWLHV� OLNH� IOXLG� VDWXUDWLRQ� LV� KDUG� WR� PRQLWRUHG�����

EHFDXVH�LW� KDV�EHHQ� FDVHG�� &RPELQDWLRQ� RI� GHQVLW\� DQG� QHXWURQ� SRURVLW\� ORJ� LVQ¶W�

HIIHFWLYH� LQ� WKLV� RQ��(IIHFW� RI� FDVLQJ� LQ� D�ZHOO� UHGXFHV� GHQVLW\� DQG� QHXWURQ���

SRURVLW\�ORJ�VHQVLWLYLW\��567�ORJ�LV�D�FDVHG�KROH�ORJ�XVLQJ�QHXWURQ�SXOVH�WR�PHDVXUH�

IOXLG�VDWXUDWLRQ�DQG�SKDVH�RI�IRUPDWLRQ��,W�LV�HIIHFWLYH�IRU�HYDOXDWLQJ�IOXLG�FRQWHQW�RI�

SURGXFHG�ZHOO��(YDOXDWLRQ�UHVXOW�DUH�XVHG�WR�GLIIHUHQWLDWH� SURVSHFW� RU� QRQ-SURVSHFW�

K\GURFDUERQ� OD\HU� DIWHU� SURGXFHG�� ,W¶V� XWLOL]H� VLJPD�ORJ�IRU�HYDOXDWLQJ�IOXLG�SKDVH��

FDUERQ�R[\JHQ�UDWLR�&25��IRU�HYDOXDWLQJ�IOXLG�PDLQ�FRQWHQW��DQG�VDWXUDWLRQ�ORJ�WR�

LGHQWLI\� SHUFHQWDJH� RI� SURGXFWLYH� OD\HU�� *HQHUDOO\� 567� ORJ� LV� UDQ� LQ� SURGXFWLYH�

]RQH�� ,QWHUSUHWDWLRQ� UHVXOW� LQ� .XWDL� %DVLQ� VKRZLQJ� K\GURFDUERQ� LQGLFDWLRQ� LQ�

GHSWK� �����–� ����� IHHW� DV� JDV� DQG� GHSOHWHG� RLO� WLOO� ����EHIRUH�� LQ� GHSWK� ����� –�

����� IHHW�DURXQG������RLO�DQG�DURXQG�����JDV�RI�WRWDO�FRQWHQW�EHIRUH�SURGXFHG�� 

 
.H\ZRUGV�� &DVHG� +ROH�� 5HVHUYRLU� 6DWXUDWLRQ� 7RRO� ORJ�� 1HXWURQ�� 6LJPD� ORJ������

&DUERQ�2[\JHQ 

�� 3HQGDKXOXDQ 

+LGURNDUERQ� PHUXSDNDQ� VDODK� VDWX�

VXPEHU� GD\D� DODP� NRPHUVLO�� +LGUR�

NDUERQ� WHUDNXPXODVL� SDGD� EDWXDQ� SR�

URXV� GDQ� SHUPHDEHO� \DQJ� ELDVD� GLVH�

EXW� GHQJDQ� EDWXDQ� UHVHUYRLU�� +LGUR�

NDUERQ� PHUXSDNDQ� HQHUJL� IRVLO� EHUVL�

IDW� WLGDN� WHUEDUXNDQ� VHKLQJJD� PHP�

LOLNL�NHWHUEDWDVDQ�\DLWX�NHWHUGDSDWDQQ�

\D� WLGDN� GDSDW� EHUWDKDQ� ODPD� MLND�

GLHNVSORLWDVL�WHUXV-PHQHUXV��+LGURNDU�

ERQ� MXJD� PHPLOLNL� NHOHELKDQ� \DLWX�

VXPEHU� HQHUJL� KLGURNDUERQ� PHPLOLNL�

NDORUL� WLQJJL� GHQJDQ� KDUJD� WHUMDQJNDX�

VHKLQJJD� OHELK� HNRQRPLV� GDQ� HILVLHQ�

XQWXN� SHPDQIDDWDQQ\D�� GDQ� MXJD� KL�

GURNDUERQ��GDSDW��GLVLPSDQ��VHKLQJJD�

VXPEHU� GD\D� LQL� GDSDW� GLSLQGDKNDQ� GDUL�

VDWX� WHPSDW� NH� WHPSDW� ODLQ�� � 3URGXNVL�

PLQ\DN� GDQ� JDV� SDGD� XPXPQ\D� PHQ�

JDODPL� SHQXUXQDQ� GHELW� SURGXNVL� WLDS�

WDKXQQ\D��NDUHQD�KLGURNDUERQ�EXNDQ�ED�

KDQ�EDNDU�\DQJ�WHUEDUXNDQ������� VHKLQJJD�������

WLGDN� GDSDW� PHPSHUWDKDQNDQ� NDQ�

GXQJDQQ\D� GL� EDZDK� SHUPXNDDQ�� 3HUOX�

DGDQ\D� XVDKD� GDODP� SHQLQJNDWDQ� GHELW�

SURGXNVL� WHUVHEXW� \DLWX� GHQJDQ��

PHODNXNDQ� � UHFRYHU\� � DWDX� SHPEXNDDQ�

]RQD� SURGXNWLI� ODLQQ\D�� QDPXQ� VDPSDL�

VDDW�LQL�WDQWDQJDQQ\D�DGDODK�VXVDK�XQWXN�

PHPEHGDNDQ�NRQGLVL�]RQD�GL�EDZDK�SHU�

PXNDDQ�� 0DQDMHPHQ� UHVHUYRLU� \DQJ� WH�

SDW�GDQ�HIHNWLI�PHQMDGL�NXQFL�VXNVHV�XQ�

WXN�PHPSHUWDKDQNDQ�WLQJNDW�SURGXNVL�� 
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&DVHG� KROH� ORJJLQJ�PHUXSDNDQ� WHNQLN�

SHQLODLDQ� IRUPDVL� XQWXN� VXPXU� \DQJ�

WHODK� GLODSLVL� ROHK� FDVLQJ�� VDODK� VDWX�

PHWRGHQ\D� \DLWX� UHVHUYRLU� VDWXUDWLRQ�

WRRO� �567�� ORJ�� 5HVHUYRLU� VDWXUDWLRQ�

WRRO� XPXPQ\D� GLODNXNDQ� XQWXN� PHQ�

JHYDOXDVL� VDWXUDVL� KLGURNDUERQ� � \DQJ��

WHODK��PHQXUXQ��SDGD�VXPXU�\DQJ�WHODK�

GLODSLVL� FDVLQJ� XQWXN� PHPDQWDX�

VDWXUDVL� GDUL� ODSLVDQ� SURGXNWLI� SDGD��

VDWX��VXPXU���3DGD��ODSLVDQ��\DQJ��WHODK�

GLODSLVL� FDVLQJ� XPXPQ\D� SHPEDFDDQ�

ORJ� VDQJDW� WHUJDQJJX�� QDPXQ� 567�

PDPSX� PHQJKDVLONDQ� UHVSRQ� \DQJ�

EDLN� GHQJDQ� PHPDQIDDWNDQ� QHXWURQ��

567� GLSLOLK�� NDUHQD�NHOHELKDQQ\D��\DL�

WX��PXUDK��GDQ��UHVROXVL�FXNXS�EDLN�XQ�

WXN�PRQLWRULQJ�VDWXUDVL�IOXLGD��IDVH�IOX�

LGD�� GDQ� NDQGXQJDQ� IOXLGD� SDGD� VXDWX�

VXPXU��+HPPLQJZD\������>�@� 

 

��� %DKDQ�GDQ�PHWRGH 
 

�����*HRORJL�5HJLRQDO 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*DPEDU �� 6NHWVD )LVLRJUDIL ��
5HJLRQDO� &HNXQJDQ� .XWDL� � �3DWHUVRQ��
GNN�������� 

/RNDVL� 3HQHOLWLDQ� WHUOHWDN� GL�

&HNXQJDQ� .XWDL� PHPLOLNL� OXDV� �� �������

NP�� � GDQ� PHQJDQGXQJ� HQGDSDQ� 7HUVLHU�

GHQJDQ�NHWHEDODQ�PHQFDSDL����NP� �5RVH�

GDQ� � +DUWRQR�� � ����� � RS�FLW�0RUD�

GNN���������&HNXQJDQ��.XWDL�� WHUOHWDN�� GL�

WHSL�EDJLDQ�WLPXU�GDUL�3DSDUDQ�6XQGD��WHU�

EHQWXN�DNLEDW�JD\D�HNVWHQVL�GL�EDJLDQ�VH�

ODWDQ� /HPSHQJ� (XUDVLD� �+RZHV�� �����

RS�FLW���$OOHQ�	�&KDPEHUV�������� 

 

�����6WUDWLJUDIL�&HNXQJDQ�.XWDL 
%HUGDVDUNDQ� 3HWD� *HRORJL� /HPEDU�

6DPDULQGD� �6XSULDWQD� GNN��� ����>��@��

VWUDWLJUDIL��&HNXQJDQ��.XWDL��GLEDJL�PHQ�

MDGL� �GDUL� WXD� NH� PXGD��� )RUPDVL� 3DPD�

OXDQ�� )RUPDVL� %HEXOXK�� )RUPDVL� 3XODX�

%DODQJ�� )RUPDVL� %DOLNSDSDQ�� )RUPDVL�

.DPSXQJ�%DUX��*DPEDU���� 

· )RUPDVL�3DPDOXDQ 
 

%DWXSDVLU� NXDUVD� 6LVLSDQ� %DWX�

OHPSXQJ�� 6HUSLK�� %DWXJDPSLQJ� GDQ�

%DWXODQDX��EHUODSLV� VDQJDW�EDLN��%DWX�

SDVLU�.XDUVD�PHUXSDNDQ�EDWXDQ�XWDPD��

NHODEX� NHKLWDPDQ� –� NHFRNODWDQ�� EHU�

EXWLU� � KDOXV� –� VHGDQJ�� WHUSLODK� EDLN��

EXWLUDQ� PHPEXODW� –� PHPEXODW�

WDQJJXQJ�� SDGDW�� NDUERQDQ� GDQ� JDPS�

LQJDQ��6HWHPSDW�GLMXPSDL�VWUXNWXU�VHG�

LPHQ�VLODQJ�VLXU�GDQ�SHUODSLVDQ�VHMDMDU��

7HEDO� ODSLVDQ� DQWDUD� �-�� P�� %DWX�

OHPSXQJ�GHQJDQ�NHWHEDODQ�UDWD-UDWD����

FP����6HUSLK��NHODEX�NHKLWDPDQ�-�NHODE�

WXD��SDGDW��GHQJDQ� � NHWHEDODQ� � VLVLSDQ��

DQWDUD� ��� –� � � ��� FP�� � � %DWXJDPSLQJ�
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 · )RUPDVL�3XODX�%DODQJ 
 

3HUVHOLQJDQ� � %DWXSDVLU� � *UH\ZDFNH�

GDQ� %DWXSDVLU� .XDUVD� 6LVLSDQ� %D�

WXJDPSLQJ�� � %DWXOHPSXQJ�� %DWXEDUD�

GDQ� 7XI� 'DVLW�� %DWXSDVLU� *UH\ZDFNH��������

EHUZDUQD�� � � � � � � NHODEX�NHKLMDXDQ�� �SD�

GDW�� � WHEDO� � ODSLVDQ� DQWDUD� � � ���–� ����

FP�� � � %DWXSDVLU� .XDUVD� � EHUZDUQD�������������

NHODEX� NHPHUDKDQ�� � � VHWHPSDW� WXIDQ���

GDQ�JDPSLQJDQ�� � WHEDO� ODSLVDQ�� DQWDUD��

��-��� � � FP��%DWXJDPSLQJ� � � EHUZDUQD�

FRNODW�PXGD�NHNXQLQJDQ��PHQJDQGXQJ��

IRUDPLQLIHUD� EHVDU�� %DWXJDPSLQJ� LQL�

WHUGDSDW�VHEDJDL�VLVLSDQ�DWDX�OHQVD�GD�

ODP� %DWXSDVLU� .XDUVD�� � NHWHEDODQ��

ODSLVDQ������ -� ����FP��� �%DWXOHPSXQJ����

NHODEX�NHKLWDPDQ���� WHEDO��� ODSLVDQ��� ����

–� � � �� FP�� � 6HWHPSDW� � EHUVHOLQJDQ�

GHQJDQ� EDWXEDUD�� � WHEDO� � DGD� � \DQJ��

PHQFDSDL���P��7XID�GDVLW��SXWLK�PHUX�

SDNDQ�VLVLSDQ�GDODP�EDWXSDVLU�NXDUVD� 

 

· )RUPDVL�%DOLNSDSDQ 

3HUVHOLQJDQ� %DWXSDVLU� GDQ� %DWX�

OHPSXQJ� 6LVLSDQ� %DWXODQDX�� 6HUSLK����

%DWXJDPSLQJ��� ���� GDQ�%DWXEDUD��%DWX�

SDVLU� .XDUVD�� SXWLK� NHNXQLQJDQ�� WHEDO�

ODSLVDQ���–���� P��GLVLVLSL�ODSLVDQ�EDWX�

EDUD�� WHEDO��–���FP��%DWXSDVLU�*DPS�

LQJDQ�� FRNODW�� EHUVWUXNWXU� � VHGLPHQ��

ODSLVDQ� VHMDMDU� GDQ� VLODQJ� VLXU�� WHEDO���

ODSLVDQ� ��–��� FP�� � � PHQJDQGXQJ����������

IRUDPLQLIHUD� NHFLO� � GLVLVLSL� � ODSLVDQ�

WLSLV� � � NDUERQ�� %DWXOHPSXQJ�� NHODEX������

NHKLWDPDQ�� VHWHPSDW� � PHQJDQGXQJ��

EHUZDUQD� NHODEX�� � � SHMDO�� EHUEXWLU�������

VHGDQJ-�NDVDU��VHWHPSDW��������EHUODSLV�

GDQ�PHQJDQGXQJ�IRUDPLQLIHUD�EHVDU��

%DWXODQDX� EHUZDUQD� NHODEX� WXD-� NH�

KLWDPDQ��7HEDO�)RUPDVL�OHELK�NXUDQJ�

�����P 

· )RUPDVL�%HEXOXK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*DPEDU����.RORP�6WUDWLJUDIL�5H�
JLRQDO�.DOLPDQWDQ�7LPXU��6DW\DQD�
GNN�������>��@� 

 
%DWXJDPSLQJ� 7HUXPEX� GHQJDQ� 6L�

VLSDQ�%DWXJDPSLQJ�3DVLUDQ�GDQ�6HUSLK��

%DWXJDPSLQJ� EHUZDUQD� NHODEX�� SDGDW��

PHQJDQGXQJ� IRUDPLQLIHUD� EHVDU�� EHU�

EXWLU� VHGDQJ�� 6HWHPSDW� EDWXJDPSLQJ�

PHQJKDEOXU�� WHUNHNDU� � WDN� � EHUDWXUDQ���

6HUSLK��NHODEX��NHFRNODWDQ��EHUVHOLQJDQ�

GHQJDQ� EDWXSDVLU� � KDOXV� � NHODEX� � WXD�

NHKLWDPDQ�� � � 7HEDO� � � IRUPDVL� � � VHNLWDU�

���� � P� � GLHQGDSNDQ� VHODUDV� GL� EDZDK�

IRUPDVL��3XODX��%DODQJ� 
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 · $OXYLXP�.HULNLO� 
 

3DVLU� GDQ� OXPSXU� GLHQGDSNDQ� SDGD�

OLQJNXQJDQ� � VXQJDL�� � UDZD�� GHOWD�� GDQ�

SDQWDL� 

 

������7KHUPDO�'HFD\�7LPH�ORJ 
 

7KHUPDO�'HFD\�7LPH� ORJ��7'7�ORJ��

PHUXSDNDQ� ORJ� \DQJ� PHUHNDP� MXPODK�

UHVSRQ�QHXWURQ�NHPEDOL�DNLEDW�SHQHPED�

NDQ�GDUL�VXPEHU�QHXWURQ�WHUKDGDS�IRUPD�

VL� �&UDLQ�� ����>�@��� %HVDUQ\D� HOHNWURQ�

SHQHPEDNNDQ� GDSDW� PHQFDSDL� ��� 0H9�

�0HJD�HOHNWURQ�YROW�� VHSHUWL�SDGD�*DP�

EDU� ���/RJ� LQL� ELDVD� GLVHEXW� SXOVD�QHX�

WURQ� DWDX� ORJ�ZDNWX� SHOXUXKDQ� QHXWURQ��

7KHUPDO�'HFD\�7LPH�DWDX� � �ZDNWX� � �SD�

UXK���PHUXSDNDQ���ZDNWX�XQWXN�VHMXPODK�

QHXWURQ�PHOXUXK�VDPSDL���H�� DWDX�� KLQJ�

JD� � PHQFDSDL� � ���� � GDUL� 

MXPODK� DVDOQ\D�� :DNWX� SDUXK� QHXWURQ�

DGDODK���ZDNWX���\DQJ���GLEXWXKNDQ���DJDU�

DZDQ� QHXWURQ�PHOXUXK� VDPSDL� VHWHQJDK�

GDUL� NRQVHQWUDVLQ\D�� 3DUDPHWHU� ZDNWX�

SDUXK��LQL��GL��SHUDODWDQ��GDUL��SHUXVDKDDQ�

6FKOXPEHUJHU�GLVHEXW�³7$8´�͘ 

 

������5HVHUYRLU�6DWXUDWLRQ�7RRO 
 

5HVHUYRLU� 6DWXUDWLRQ� 7RRO� �567��

PHUXSDNDQ� SHUDODWDQ� ORJJLQJ� XQWXN�

SHQHQWXDQ����� VDWXUDVL����� IOXLGD����� �&UDLQ��

����>�@��� 567� LQL� PHUXSDNDQ� SHQJHP�

EDQJDQ� GDUL� 7'7� ORJ� GDSDW� GLODNXNDQ�

VHFDUD� RSHQ� KROH� DWDX� FDVHG� KROH�� �/RJ��

LQL��PHPDQIDDWNDQ��SXOVD�QHXWURQ�VHSHUWL�

GLWXQMXNNDQ� SDGD� *DPEDU� ��� GLPDQD�

VLVD� WXPEXKDQ�� RNVLGD�EHVL� \DQJ�PHQ�

JLVL� UHNDKDQ-UHNDKDQ�� VHWHPSDW�

PHQJDQGXQJ� OHQVD� EDWXSDVLU� JDPS�

LQJDQ�� %DWXODQDX� *DPSLQJDQ�� EHUODSLV�

WLSLV�� VHUSLK� NHFRNODWDQ�� EHUODSLV� WLSLV��

%DWXJDPSLQJ� � � 3DVLUDQ�� PHQJDQGXQJ�

IRUDPLQLIHUD� EHVDU�� PROXVND�� � PHQXQ�

MXNNDQ� � XPXU�0LRVHQ� � $NKLU� � EDJLDQ��

EDZDK� � -�0LRVHQ� 7HQJDK� EDJLDQ� DWDV��

WHEDO�IRUPDVL������–������P� 

 

· )RUPDVL�.DPSXQJ�%DUX 
 

%DWXSDVLU�.XDUVD�GHQJDQ�6LVLSDQ�%DWX�

OHPSXQJ��6HUSLK��%DWXODQDX�GDQ�/LJQLW��

SDGD� XPXPQ\D� OXQDN�� PXGDK� KDQFXU��

%DWXSDVLU� NXDUVD�� SXWLK� VHWHPSDW��

NHPHUDKDQ��DWDX�NHNXQLQJDQ��WLGDN�EHU�

ODSLV�� PXGDK� KDQFXU�� � VHWHPSDW��

PHQJDQGXQJ� ODSLVDQ� WLSLV� RNVLGD� EHVL�

DWDX� NRQJNUHVL�� WXIDQ� DWDX� ODQDXDQ����

GDQ� VLVLSDQ� EDWXSDVLU� NRQJORPHUDWDQ�

DWDX�NRQJORPHUDW���� GHQJDQ�NRPSRQHQ�

NXDUVD�� NDOVHGRQ�� VHUSLK� PHUDK� GDQ�

OHPSXQJ��� �GLDPHWHU�� �������–�� ���� �FP��

PXGDK�OHSDV��%DWXOHPSXQJ��NHODEX�NH�

KLWDPDQ� PHQJDQGXQJ� VLVD� WXPEXKDQ��

NHSLQJDQ� EDWXEDUD�� NRUDO�� %DWXODQDX����

NHODEX� WXD�� PHQ\HUSLK�� ODPLQDVL�� /LJ�

QLW�� � � WHEDO� �� –� ��P�� 'LGXJD� EHUXPXU�

0LRVHQ� $NKLU� -� 3OLRSOLVWRVHQ�� OLQJ�

NXQJDQ� SHQJHQGDSDQ� GHOWD� -� ODXW�

GDQJNDO�� WHEDO� OHELK�GDUL� ���� � P��)RU�

PDVL� LQL� PHQLQGLK� VHODUDV� � � GDQ���

VHWHPSDW�WLGDN��� � VHODUDV�WHUKDGDS�)RU�

PDVL�%DOLNSDSDQ� 
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567� PHUXSDNDQ� JDEXQJDQ� GDUL� GXD�

ORJ� \DLWX� FDUERQ� R[\JHQ� ORJ� GDQ� SXOVD�

QHXWURQ� ORJ��'XD� MHQLV� ORJ�PHQXQMXNNDQ�

GXD� PRGH� 567� \DLWX� PRGH� 6LJPD� GDQ�

PRGH� ,QHODVWLF� �FDUERQ� R[\JHQ� PRGH���

/RJ���FDUERQ���R[\JHQ����&2����GLJXQDNDQ 

XQWXN��SHQHQWXDQ��VDWXUDVL��GDUL�KLGURNDU�

ERQ�SDGD�IRUPDVL��NDONXODVL�GDUL�VDOLQLWDV�

DLU� SDGD� IRUPDVL� PHPSHQJDUXKL� SHP�

EDFDDQ�VHPDNLQ�UHQGDK�NDQGXQJDQ�VDOLQL�

WDV� PDND� VHPDNLQ� EDLN�� 3DGD� VLVWHPQ\D�

WHUGDSDW� GXD� GHWHNWRU� \DLWX� GHWHNWRU� � IDU��

�MDUDN� � MDXK�� � GDQ� � GHWHNWRU� QHDU� �MDUDN�

GHNDW�� 

567� ORJ� LQL� GDSDW� GLWHUDSNDQ� XQWXN 
 

EHEHUDSD�KDO�EHULNXW�� 
· 5DVLR��YROXPH��PLQ\DN�� IRUPDVL��GDUL�

UDVLR� &�2�� WDQSD� PHPSHUWLPEDQJNDQ�

VDOLQLWDV�DLU� 

· 0HQDQJNDS� MXPODK� XQVXU� +�� &O�� &D��

6L��)H��6��*G��GDQ�0*� 

· 0HQDQJNDS� UDVLR� GDUL� &�� 2�� 6L�� &D��

GDQ�)H� 

· 7LJD�IDVH�SHQDKDQ�OXEDQJ�VXPXU� 

· 6DOLQLWDV�OXEDQJ�VXPXU� 

· (YDOXDVL���� IRUPDVL���� VHWHODK���� VXPXU�

GLODSLVL�FDVLQJ� 

· 3HQJXNXUDQ�� � VLJPD�� � � SRURVLW\�� � � GDQ�

FDUERQ�R[\JHQ� VHNDOL� EHUVDPDDQ� GL�

OXEDQJ�VXPXU� 

· (YDOXDVL� VDWXUDVL� DLU� SDGD� VXPXU� WXD�

GLPDQD� � � WHNQRORJL� � �RSHQ� � �KROH� � � ORJ�

EHOXP�SHUQDK�GL-UXQ� 

· 3HQJXNXUDQ� � � NHFHSDWDQ�� � DLU� � � GDODP�

FDVLQJ����XQWXN���WHV�� �NRQGLVL���URQJJD�

SDGD�VHPHQ� 

GLPDQD� DNXLVLVL� VDPD� VHSHUWL� 7'7� ORJ��

QDPXQ� EHGDQ\D� WLGDN� KDQ\D� PHQJXNXU�

ZDNWX� SDUXK� WDSL� MXJD� PHODNXNDQ� NRP�

SXWDVL� XQWXN� PHQGDSDW� VDWXUDVL� IRUPDVL��

&DUD�NHUMD�GDUL�567�\DLWX� 

�� 567���PHQJKDVLONDQ���QHXWURQ��� \DQJ�

GLOHSDV�NH�GDODP�ZHOOERUH� 

�� 1HXWURQ������� EHULQWHUDNVL������� GHQJDQ�

SHUDODWDQ� ORJJLQJ��ERUHKROH�� GDQ� IRU�

PDVL� 

�� ,QWHUDNVL�GDUL�QHXWURQ�SDGD� LQWL� DWRP�

\DQJ� GLWXMX� PHQ\HEDENDQ� WHU�

SDQFDUQ\D� �JDPPD� � UD\� �GDQ� WHUXNXU�

SDGD�GHWHNWRU� 

�� .RPSXWDVL������ VDWXUDVL������ NHPXGLDQ�

GLODNXNDQ� ROHK� PDLQ� XQLW� GDQ�

PHQJKDVLONDQ� VDWXDQ� EHUXSD� MXPODK�

QHXWURQ��� WHUWDQJNDS���F�X�� � � �FDSWXUH�

XQLW�� GDQ� SHUVHQWDVH� ���� NDUERQ� GDQ�

RNVLJHQ� 

 

 

 

 

 

 

 

 

 

 

*DPEDU����,OXVWUDVL�3HQJXNXUDQ�5HVHUYRLU�� 

6DWXUDWLRQ�7RRO��7DQMXQJ������>��@�� 
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'LVHEXW� VLJPD� NDUHQD� GLGDVDUL� ROHK�

NXDQWLWDV�YROXPHWULN�GDUL�NRPSRQHQ�IRU�

PDVL��7DQMXQJ������>��@���1LODL�GDUL�567�

VLJPD� GLGDSDW� GDUL� UHVSRQ� QHXWURQ� ODP�

EDW��\DQJ��GLWHPEDNNDQ��GDUL�VXPEHUQ\D�

GDQ�EHULQWHUDNVL� WHUKDGDS� LQWL�DWRP�SDGD�

IRUPDVL�� FDVLQJ�� GDQ� VHPHQ�� UHVSRQ�������

GDUL� LQWHUDNVL� WHUVHEXW� PHQJKDVLONDQ�

JDPPD UD\�� 

)RUPDVL� GLDVXPVLNDQ� VHEDJDL� VHEXDK��

NXEXV� VHSHUWL� GLWXQMXNNDQ� *DPEDU� ���

GHQJDQ� PHQJHWDKXL� QLODL-QLODL� EHULNXW�

LQL� 

 

 

 

 

 

 

 

 

 

.XUYD��6LJPD��PHUXSDNDQ��NDONXODVL�

GDUL�ZDNWX SDUXK QHXWURQ �&UDLQ��

����>�@����1LODL��WHUEDFD��GL��GHWHNWRU�DGD�

ODK�ZDNWX� SDUXK�QHXWURQ�� GLJXQDNDQ� XQ�

WXN�SHUKLWXQJDQ�6LJPD��6LJPD�PHQXQMXN�

NDQ� �NHPDPSXDQ� � UHODWLI�PDWHULDO� �XQWXN��

PHQDQJNDS� � DWDX� PHQ\HUDS� QHXWURQ�

SDQDV�VHSHUWL�GLLOXVWUDVLNDQ�ROHK�*DPEDU�

��� 6LJPD� PHPLOLNL� SHUVDPDDQ� EHULNXW�

LQL�� 

����������6,*0$� ������7$8 ���� 

.HWHUDQJDQ�� 

6,*0$�  � EDQ\DNQ\D� QHXWURQ� WHUWDQJDS 

�FDSWXUH�XQLW� 

7$8����� �� ZDNWX�SDUXK�QHXWURQ�� � 

*DPEDU����5HVSRQ�1HXWURQ�7HUKDGDS�,QWL�%DWXDQ�3DGD�0RGH�6LJPD��7DQMXQJ������>��@� 

*DPEDU����9ROXPHWULN�%DWXDQ�$VXPVL�6LJPD�0RGHO�'XD�-HQLV�)OXLGD��7DQMXQJ������>��@�� 
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 · 3HUVHQWDVH� KLGURNDUERQ� GDQ� PDWULNV�

EHUGDVDU�� �GDWD�� �ORJJLQJ���VHEHOXPQ\D�

DWDX�FRULQJ� 

· 3HUVHQWDVH� DLU� EHUGDVDU� GDWD� ORJJLQJ�

VHEHOXPQ\D�DWDX�GDUL�SHQJXNXUDQ�VDP�

SHO� 

· 3RURVLWDV�� EHUGDVDU�� 73+,�� \DLWX�� ORJ�

SRURVLW\ KDVLO ZDNWX� SHOXUXKDQ� QHX�

WURQ DWDX GDWD ORJJLQJ� � VHEH�

OXPQ\D� 

 

6LJPD�ORJ�NHPXGLDQ�GLXNXU�GHQJDQ�SHUVD�

PDDQ�EHULNXW�LQL�� 

�ORJ�с�;ϭ�-࢕�Ϳ��PDWUL[�н�6Z࢕���:DWHU�н�

;ϭ�-�6ZͿ࢕���KF� 

.HWHUDQJDQ�� 
 

�ORJ  �6LJPD�ORJ��F�X� 
 �йͿ���3RURVLWDV �  ׎

�PDWUL[  �6LJPD�3HUVHQWDVH�PDWULNV 
 

������� 
 

6Z  �6DWXUDVL�DLU���� 
 

�:DWHU  �6LJPD�NDQGXQJDQ�DLU 
 

�KF  �6LJPD�KLGURNDUERQ 
 

 
 

6FKOXPEHUJHU� PHPEXDW� NODVLILNDVL� IDVH�

IOXLGD�SDGD� WDEHO� ��� VHVXDL� NDONXODVL�6LJ�

PD�� 8QVXU� GHQJDQ� NHPDPSXDQ� PH�

QDQJNDS�QHXWURQ�SDQDV�EDQ\DN�XPXPQ\D�

DGDODK� FKO� RULQH� �&O�� GL� DODP� �GDQ� � VH�

EDOLNQ\D��XQVXU� �GHQJDQ�NHPDPSXDQ�PH�

QDQJNDS�QHXWURQ�SDQDV� VHGLNLW� DGDODK�KL�

GURJHQ� �+��� ROHK� NDUHQD� LWX� � � ORJ� � � LQL���

VDQJDW���VHQVLWLI���WHUKDGDS�WLQJNDW�VDOLQLWDV�

VXPXU�� 8QVXU� KLGURJHQ� EDQ\DN� GLMXPSDL��

SDGD�NDQGXQJDQ� IOXLGD� VHSHUWL� � � DLU�� � � KL�

GURNDUERQ�� � �GDQ� � �JDV� � �GL�GDODP�VXPXU��

VHGDQJNDQ� XQVXU� FKORULQH� XPXPQ\D� WHU�

GDSDW� VHEDJDL� 6RGLXP� &KORULQH� � DWDX��

1D&O�� \DQJ�� WHUODUXW�� GL�GDODP���DLU���DWDX���

EHUXSD���VXDWX���WXEXK�EDWXDQ� 

 

������,QHODVWLF�0RGH 
 

,QHODVWLF� � �,&�� �PRGH� �PHUXSDNDQ� PRGH�

\DQJ� XPXP� GLJXQDNDQ� XQWXN� PHP�

EHGDNDQ� DLU� GDQ� PLQ\DN� EHUGDVDU� UDVLR�

GDUL� &DUERQ� 2[\JHQ� VHFDUD� FDVHG� KROH��

PRGH� LQL� MXJD� ELDVD� GLVHEXW� PRGH� UDVLR��

&25���7DQMXQJ��������>��@���� 

7DEHO����1LODL�&DSWXUH�8QLW�+DVLO�$NXLVLVL�567�6LJPD��7DQMXQJ������>��@�� 
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1LODL� GDUL� � 567� � ,&� � PRGH� � GLGDSDW�������

UHVSRQ� QHXWURQ� FHSDW� \DQJ� GLWHPEDNNDQ�

GDUL�VXPEHU�GDQ�EHULQWHUDNVL�WHUKDGDS�LQWL�

DWRP� SDGD� IRUPDVL�� FDVLQJ�� GDQ� VHPHQ�

VHSHUWL�� GLWXQMXNNDQ�� SDGD��*DPEDU�� �� 

5HVSRQ� GDUL� LQWHUDNVL� WHUVHEXW�

PHQJKDVLONDQ� JDPPD� UD\� GDQ� QHXWURQ�

KDVLO�� SHQHPEDNDQ�� WHUKDGDS�� LQWL�� DWRP��

/RJ� ,&� GLSDNDL� VDDW� VDWXUDVL� DLU� GDSDW�

GLWHQWXNDQ� VHUWD� XQWXN� ODSDQJDQ� GHQJDQ�

VDOLQLWDV���UHQGDK���VHWHODK���GLXNXU���ROHK�

6LJPD� ORJ� DWDX� VDDW� VDOLQLWDV� VXPXU� EHU�

QLODL�WLGDN�WHUDWXU�� 

0RGH�LQHODVWLF�GLJXQDNDQ�XQWXN��� 

· 0HPRQLWRU����VDWXUDVL����DLU����PHODOXL�

WXELQJ� �SDGD� NRQGLVL� VXPXU� WHUWXWXS�

GDQ�PHQJDOLU�� 

· 0HORNDOLVLU�DOLUDQ�PLQ\DN� 

· 0HQGHWHNVL�DOLUDQ�DLU� 

· 0HPRQLWRU� NRQWDN� JDV�PLQ\DN� DWDX�

DLU�PLQ\DN� 

· 0HQJKLWXQJ�� NDQGXQJDQ�� XQVXU�� GDQ�

OLWRORJL� 

 

 

 

 

 

 

 

 

 

0RGH� ,&� PHPDQIDDWNDQ� KDPEXUDQ�

QHXWURQ��0RGH�LQL�PHQJXNXU�VSHNWUXP�

JDPPD� UD\� \DLWX� SHUEHGDDQ� SDQMDQJ�

GDQ� IUHNXHQVL� � JHORPEDQJ� � JDPPD��

UD\�� GHQJDQ� NHPDPSXDQ� PHQHPEXV�

VXPXU� VDPSDL� �� LQFL�� 7HUNDGDQJ�����

YROXPH� \DQJ� VHGLNLW� PHQXQMXNNDQ�

SHUVHQWDVH� SDGD� OXEDQJ� ERU� GDQ������

IRUPDVL�� .DQGXQJDQ� NDUERQ� SDGD����

VXPXU� WHUGDSDW� GL� DLU�� RNVLJHQ�� GDQ�

PDWULNV� EDWXDQ� NHWLJD� KDO� WHUVHEXW��

VDQJDW� PHPSHQJDUXKL� QLODL� WHUXNXU����

6HKLQJJD� � � SHUOX� � � GLSHUKDWLNDQ� HIHN�

GDUL� NHWLJD� KDO� WHUVHEXW� XQWXN�������

PHPSHUNXDW�LQWHUSUHWDVL�� 

 

�� +DVLO�GDQ�3HPEDKDVDQ 
*DPEDU� ��� PHQXQMXNNDQ� GDWD� KDVLO�

RODKDQ� � DNXLVLVL� �567� � \DLWX� �SRURVLW\�

�73+,���GDQ�VLJPD��VHUWD�VHMXPODK�GDWD�

RSHQ� KROH� ORJ� \DLWX� GHQVLW\� EXON�

�5+2%���&DOLSHU��GDQ�QHXWURQ�SRURVLW\�

�13+,��� /RJ� 6LJPD� PHQXQMXNNDQ����

QHXWURQ�� 

7DEHO����1LODL�&DSWXUH�8QLW�+DVLO�$NXLVLVL�567�6LJPD��7DQMXQJ������>��@�� 
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 UHVSRQ� SXOVD� QHXWURQ� WHUWDQJNDS� KDVLO�

SHQHPEDNDQ� NH� IRUPDVL�� FDVLQJ�� GDQ��

VHPHQ�� /RJ� VLJPD� PHQXQMXNNDQ� EHGD�

IDVH�IOXLGD��GLPDQD�VLJPD�EHUQLODL�UHQGDK�

DSDELOD� IOXLGD� \DQJ� EHULQWHUDNVL� GHQJDQ�

QHXWURQ� FHQGHUXQJ� WLGDN� PHPDQWXONDQ�

NHPEDOL� QHXWURQ� WHUVHEXW� � VHSHUWL� � JDV��

DNLEDW�DWRP-DWRP�\DQJ�OHSDV���VHGDQJNDQ������

VHPDNLQ� NXDW� KXEXQJDQ� DQWDUD� DWRP�

PDND� VHPDNLQ� QHXWURQ� � PDPSX����������

PHPDQWXO��NHPEDOL�VHSHUWL� FDLUDQ�� 3DGD�

SHQJJXQDDQQ\D� ORJ� LQL� OHELK�EDLN�XQWXN�

LQWHUSUHWDVL� IDVH� JDV�� NDUHQD� UHVSRQ� JDV�

OHELK� MHODV� GLPDQD� FDSWXUH� XQLW� EHUQLODL�

VDQJDW� UHQGDK� SDGD� VDDW� WHUGDSDW��������

NDQGXQJDQ�JDV�SDGD�SRUL-�SRUL�GL�IRUPDVL�

DWDX�GL�VXPXU� 

/RJ� 73+,�� 6LJPD�� GDQ� 13+,�

GLJXQDNDQ� XQWXN� PHQFDUL� UHVSRQ� IDVH�

IOXLGD�� 3DGD�*DPEDU� ��� WDPSDN� EDKZD�

UHSRQ� � VLJPD� � EHUQLODL� � NHFLO� � SDGD�

NHGDODPDQ������–� ����� IHHW��.HPXGLDQ�

SDGD� � NHGDODPDQ� � VDPD� � WDPSDN�� � � � � � �

WHUGDSDW� SHUVLODQJDQ� DQWDUD� ORJ� 13+,�

GDQ� 5+2%� GDUL� RSHQ� KROH� ORJ� \DQJ�

PHQXQMXNNDQ� SDGD� NHGDODPDQ� WHUVHEXW�

WHUGDSDW� IOXLGD� GHQJDQ� SHUVLODQJDQ�����

VDQJDW� EHVDU�� /RJ� 73+,� PHQXQMXNNDQ�

EDKZD� SDGD� NHGDODPDQ� WHUVHEXW� QLODL�

SHUVLODQJDQ� SRURVLW\� �73+,�� VHWHODK���

GLSURGXNVL� OHELK� NHFLO� GDULSDGD�����������

SHUVLODQJDQ� DQWDUD� SRURVLW\� GDUL� � RSHQ��

KROH� � ORJ� � \DQJ� � EHVDU�� � KDO� � LQL� GDSDW�

GLVLPSXONDQ� EDKZD� WHODK� WHUMDGL��������

SHQJXUDQJDQ� VDWXUDVL� IOXLGD� \DQJ��������

GLLQGLNDVLNDQ� VHEDJDL� UHVSRQ� GDUL� JDV�

VHWHODK� GLSURGXNVL� GDQ� VHEHOXP� GL�

SURGXNVL� 

 
 
������ ,QWHUSUHWDVL�&DUERQ�2[\JHQ�5DWLR 

 

/RJ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*DPEDU����/RJ�&DUERQ�R[\JHQ�5DWLR 

 

*DPEDU����PHQXQMXNNDQ� GDWD� KDVLO� SHQ�

JRODKDQ� DNXLVLVL� 567� \DLWX�� QHDU� FDUERQ��

R[\JHQ� � UDWLR� � �1&25��� � IDU� FDUERQ�R[\�

JHQ� UDWLR���)&25��GDQ�GU\�ZHLJKW� VLOLFRQ�

LQGLFDWRU� �':6,���/RJ�1&25�GDQ�)&25�

GLGDSDW�GDUL�SHPEDFDDQ�QLODL�UDVLR�FDUERQ�

R[\JHQ� SDGD� GHWHNWRU� QHDU� GDQ� IDU��������

6HPDNLQ� EHVDU� QLODL� )&25� DWDX� 1&25�
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 PDND� VHPDNLQ� EDQ\DN� XQVXU� NDUERQ�

WHUXNXU�� VHGDQJNDQ� VHPDNLQ� NHFLO�������

SHPEDFDDQQ\D� PDND� VHPDNLQ� EDQ\DN�

QLODL�RNVLJHQ� WHUXNXU��&DUERQ�R[\JHQ� ORJ�

LQL� EHUJXQD� XQWXN� PHPEHGDNDQ� XQVXU��

IOXLGD� GL� VXPXU�� 6HPDNLQ� EDQ\DN� QLODL�

RNVLJHQ� PDND� � GDSDW� � GLLGHQWLILNDVL�������

VHPDNLQ� WLQJJL� NDQGXQJDQ� IOXLGD����������

QRQ-KLGURNDUERQ� VHSHUWL� DLU�� VHGDQJNDQ�

VHPDNLQ� WLQJJL� NDQGXQJDQ� NDUERQ� PDND�

VHPDNLQ� WLQJJL� NDQGXQJDQ� IOXLGD����������

KLGURNDUERQ� \DQJ� GLKDUDS� VHEDJDL�������

PLQ\DN�� /RJ� ':6,� PHQXQMXNNDQ����������

SHUVHQWDVH� NDQGXQJDQ� VLOLND� \DQJ����������

PHZDNLOL� � WLQJNDW� � ³NHEHUVLKDQ´� � GDUL�

SDVLU�� 1LODL� ':6,� XPXPQ\D� VHPDNLQ����

EHVDU� SDGD� EDWXSDVLU� EHUVLK� WDQSD���������

SHQJRWRU� VHSHUWL� NDQGXQJDQ� PLQHUDO�

OHPSXQJ�� 

&URVVRYHU� GDUL� QLODL� )&25� DWDX�

1&25�GDQ�':6,�GDSDW� GLJXQDNDQ� XQWXN�

PHQXQMXNNDQ� NHEHUDGDDQ� IOXLGD�� 3DGD�

*DPEDU����SDGD� VDDW�)&25�DWDX�1&25�

GDQ� ':6,� EHUQLODL� EHVDU� PDND� GDSDW����

GLLQGLNDVL� SDGD� NHGDODPDQ� ����� –� �����

IHHW�WHUGDSDW�IOXLGD�NDUHQD�QLODL�UDVLR�&�2�

FHQGHUXQJ� OHELK� GDUL� QLODL� ODLQQ\D� PDND�

IOXLGD� WHUVHEXW� GLLQGLNDVLNDQ� VHEDJDL����

KLGURNDUERQ�� 3DGD� *DPEDU� ���

PHQJJXQDNDQ� � )&25� � GLNDUHQDNDQ������

GHWHNWRU� � MDXK� � OHELK� � PDPSX�����������

PHUHSUHVHQWDVL� NDQGXQJDQ� IOXLGD� SDGD�

IRUPDVL�� 

 

 

����� ,QWHUSUHWDVL� /RJ� 6DWXUDVL�����
)OXLGD 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*DPEDU����/RJ�6DWXUDVL�)OXLGD 
 

 
*DPEDU� � ��� � PHQXQMXNNDQ� � ORJ�

VDWXUDVL��IOXLGD��KDVLO��DQDOLVD��SHWURILVLND�

ORJ�GLPDQD�WHUGDSDW�ORJ�6DWXUDWLRQ�:DWHU�

2SHQ� � � KROH� � � �6:-2+��� � � 6DWXUDWLRQ���

2LO� &DUERQ� � R[\JHQ� � �62B&�2��� � GDQ����

6DWXUDWLRQ� *DV� 73+,� �6*-73+,��� /RJ�

6:-2+�PHQXQMXNNDQ� UHVSRQ� SHUVHQWDVH�

IOXLGD� IRUPDVL� \DLWX� DLU� IRUPDVL� VHEHOXP�

]RQD� SURGXNWLI� GLEXND�� VHPDNLQ� WLQJJL�

VDWXUDVLQ\D� PDND� VHPDNLQ� WLQJJL��������
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 NDQGXQJDQ� DLU�� � 3DGD� ORJ� 6:-2+� GL�

WXQMXNNDQ�SHUVHQWDVH�VLVD�GDUL�VDWXUDVL�DLU�

EHUZDUQD�ELUX� \DQJ�PHQXQMXNNDQ�SHUVHQ�

WDVH�� KLGURNDUERQ�� DZDO��� � � /RJ�� 62�&�2��

PHQXQMXNNDQ� � SHUVHQWDVH� KLGURNDUERQ��

EHUXSD� � VDWXUDVL� � PLQ\DN� WHUVLVD� VHWHODK�

GLSURGXNVL� GLGDSDW� GDUL� KDVLO� HYDOXDVL�

XODQJ�PHQJJXQDNDQ�567��/RJ� � 62� �&�2��

GLGDSDW��GDUL��QLODL�SHUKLWXQJDQ�NDQGXQJDQ�

VDWXUDVL�PHQJJXQDNDQ�ORJ�FDUERQ�R[\JHQ��

/2*� 6*-73+,� PHQXQMXNNDQ� SHUVHQWDVH�

GDUL� NDQGXQJDQ� JDV� PHQJJXQDNDQ� ORJ�

73+,� VHEDJDL� EDVLV� SRURVLWDVQ\D�� 3DGD�

ORJ� LQL� MXJD� � WHUGDSDW� � VHMXPODK� � GDHUDK�

EHUSRURVLWDV� UHQGDK�� QDPXQ� EHOXP�

WHULQGLNDVL� � NDQGXQJDQ� � IOXLGD� � GL����������

GDODPQ\D�� 

3DGD� *DPEDU� ��� ORJ� VDWXUDVL� IOXLGD�

PHQXQMXNNDQ� NDQGXQJDQ� IOXLGD� VHFDUD�

NXDQWLWDWLI�� /RJ� VDWXUDVL� IOXLGD� LQL� KDQ\D�

GLODNXNDQ� WLDS� IRUPDVL� SURGXNWLI� NDUHQD�

VXGDK� WHULQGLNDVLQ\D� NDQGXQJDQ� IOXLGD�

VHEHOXPQ\D�� 3DGD� NHGDODPDQ� ����-�����

IHHW� WDPSDN�EDKZD� WHUGDSDW� LQGLNDVL� � �KL�

GURNDUERQ� EHUXSD� JDV� GDQ� PLQ\DN� \DQJ�

WHODK� EHUNXUDQJ� KLQJJD� ���� GDUL� DZDO�

VHEHOXP����GLSURGXNVL�����NHPXGLDQ����SDGD�

NHGDODPDQ�����-����� IHHW� WDPSDN�EDKZD�

PDVLK� WHUGDSDW� NDQGXQJDQ� � � � � PLQ\DN�

VHNLWDU� ���� � GDQ� � JDV� � VHNLWDU� � �����

GDUL� � WRWDO� NDQGXQJDQ� VHEHOXP� � � GL�

SURGXNVL 

�����6LPSXODQ 
 

.HJLDWDQ� DNXLVLVL� 567� LQL� VDQJDW�

SHQWLQJ� XQWXN� PHQJHYDOXDVL� ODSLVDQ�

SURGXNVL� XQWXN� SHPEXNDDQ� ODSLVDQ�

SURVSHN� KLGURNDUERQ� EHULNXWQ\D�� GDUL�

VHPXD� SHPEDKDVDQ� \DQJ� DGD� GDSDW�

GLVLPSXONDQ� VHFDUD� JDULV� EHVDU� VH�

EDJDL�EHULNXW�� 

�� 3DGD� DNXLVLVL� 567� LQL� WHUGDSDW�

WLJD� ORJ� SHQWLQJ� \DQJ� GLJXQDNDQ�

XQWXN� HYDOXDVL� VDWXUDVL� � IOXLGD��

KLGURNDUERQ� � GDODP� VXPXU� \DLWX�

ORJ�VLJPD�XQWXN�HYDOXDVL�IDVH� IOX�

LGD��ORJ�FDUERQ�R[\JHQ�UDWLR�XQWXN�

HYDOXDVL� XQVXU� XWDPD� IOXLGD�� GDQ�

ORJ� � VDWXUDVL� � XQWXN� � PHQJHWDKXL�

SHUVHQWDVH� ODSLVDQ� SURGXNWLI�

VHWHODK�GLSURGXNVL� 

�� /RJ� 567� GLODNXNDQ� SDGD� ]RQD-

]RQD� DWDX� ODSLVDQ� SURGXNWLI� VDMD�

NDUHQD� WXMXDQQ\D� XQWXN� HYDOXDVL�

XODQJ� VDWXUDVL� KLGURNDUERQ� IRUPD�

VL� 

�� 3DGD����� NHGDODPDQ����� ����-���������

IHHW� WHUGDSDW� � LQGLNDVL� � KLGURNDU�

ERQ�� EHUXSD�JDV�GDQ�PLQ\DN�\DQJ�

WHODK� EHUNXUDQJ� KLQJJD� ���� GDUL�

DZDO� VHEHOXP� GLSURGXNVL�� SDGD�

NHGDODPDQ� ����-����� IHHW� PDVLK�

WHUGDSDW� NDQGXQJDQ� PLQ\DN� VHNL�

WDU� ����GDQ� JDV� VHNLWDU� ����GDUL�

WRWDO� NDQGXQJDQ� VHEHOXP� GL�

SURGXNVL� 
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 ����8FDSDQ�7HULPD�.DVLK� 

3HQXOLV� � VDQJDW� � EHUWHULPDNDVLK�� � �

NHSDGD�,EX��'U���<DWLQL��VHODNX��GRVHQ�����������

SHPELPELQJ� GDQ� VHPXD� SLKDN� \DQJ������

PHQGXNXQJ�SHPEXDWDQ�SDSHU�LQL� 

 

�����5HIHUHQVL 
 

�� $OEHUW\��0DUN�:��������0WGV����–�

'HYHORSPHQW� � *HRORJ\� � 5HIHUHQFH�

0DQXDO��$$3*� 

�� $OOHQ�� *�3��� &KDPEHUV�� -RKQ� /�&��

������6HGLPHQWDWLRQ�RI�7KH�0RGHUQ�

DQG� 0LRFHQH� 0DKDNDP� 'HOWD�� ,Q�

GRQHVLDQ� 3HWUROHXP� $VVRVLDWLRQ��

-DNDUWD� 

�� &KDPEHUV�� � -RKQ� � /�&��� � 0RVV���

6WHYH� � -�� ������'HSRVLWLRQDO�0RG�

HOLQJ� DQG� )DFLHV� $UFKLWHFWXUH� RI�

5LIW�DQG�,QYHUVLRQ�(SLVRGHV��LQ��7KH��

.XWDL��%DVLQ��.DOLPDQWDQ�� ,QGRQH�

VLD�� � 3URFHHGLQJ� � RI� WKH� )RXUWK�

$QQXDO�&RQYHQWLRQ��;;9,,��,QGRQH�

VLDQ� 3HWUROHXP� $VVRFLDWLRQ�� ���-

�����-DNDUWD� 

�� &UDLQ� (�5�� 3�(QJ� ������

&UDLQ¶V�3HWURSK\VLFDO�+DQGERRN� 

�� +HDUVW�� -�5��� 1HOVRQ�� 3�+��� DQG�

3DLOOHW��)�/��������:HOO�/RJJLQJ�IRU�

3K\VLFDO� 3URSHUWLHV�� VHFRQG� HGL�

WLRQ��1HZ�<RUN�&LW\��-RKQ�:LOH\�	�

6RQV� 

ϲ͘ +HPPLQJZD\�� -DPHV�� �����������

)RUPDWLRQ� (YDOXDWLRQ� 8VLQJ��

0HDVXUHPHQWV� PDGH� 7KURXJK���

&DVLQJ�� � 6RFLHW\� RI� 3HWUHOHXP�����

(QJLQHHUV� 'LVWLQJXLVK� /HFWXUHU���

3URJUDP�� 

�� 3DWHUVRQ�� � � '�:��� � � %DFKWLDU�� � � $�����

%DWHV�� -�$��� 0RRQ�� -�$��� 6XUGDP��

5�&���������3HWUROHXP�6\VWHP�RI� WKH�

.XWDL�%DVLQ��.DOLPDQWDQ���,QGRQHVLD���

3HWUROHXP� 6\VWHP� RI� 6(� $VLD� $XV�

WUDOLD� &RQIHUHQFH�� 0D\� ������ 3UR�

FHHGLQJV�,QGRQHVLD�3HWUROHXP� $VVR�

FLDWLRQ��-DNDUWD��S������-��� 

�� 3ODVHN��5�(�� ������ ,PSURYHG�3XOVHG�

1HXWURQ�&DSWXUH�/RJJLQJ�:LWK�6OLP�

&DUERQ-2[\JHQ� 7RROV�� 0HWKRGROR�

J\��6RFLHW\�RI�3HWUROHXP�(QJLQHHUV� 

�� 5RVFRH���%�$����GNN����������$��1HZ�

7KURXJK-7XELQJ� 2LO-6DWXUDWLRQ�

0HDVXUHPHQW�6\VWHP��6RFLHW\�RI�3H�

WUROHXP�(QJLQHHUV� 

��� 6DW\DQD��$�+��� 1XJURKR�� '��� 6XURQ�

WRNR��,���������7HFWRQLF�&RQWUROV�2Q�

7KH� +\GURFDUERQ� +DELWDWV� 2I� 7KH�

%DULWR�� .XWDL� $QG� 7DUDNDQ� %DVLQ��

(DVWQ.DOLPDQWDQ�� ,QGRQHVLD�� -RXU�

QDO�2I�$VLDQ�(DUWK�6FLHQFHV�6SHFLDO�

,VVXH�9ROXPH�����KDO����–����� 

��� 6XSULDWQD�� 6��� 6XGUDMDW�� $��� $ELGLQ��

+�=��� ������ � *HRORJLFDO� � 0DS� � RI��

WKH� � 0XDUD�7HZH�4XDGUDQJOH��.DOL�

PDQWDQ�� *HRORJLFDO� 5HVHDUFK� DQG�

'HYHORSPHQW�&HQWUH��%DQGXQJ� 

��� 7DQMXQJ�� +HUL� 	� $XOLD� &DUROLQD��

������&DVHG� � � � +ROH� � � � )RUPDWLRQ����

(YDOXDWLRQ�LQ�%DGDN-����DQG�%DGDN-

���� XVLQJ�567� 6LJPD� DQG�&�2�/RJ��

-DNDUWD��6FKOXPEHUJHU� 


