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'H]H�KDQGOHLGLQJ�LV�GH�WZHHGH�YHUVLH�YDQ�GH�KDQGOHLGLQJ�YRRU�GH�DGPLQLVWUDWLHYH�ZRQLQJWHOOLQJ��'H�HHUVWH�
YHUVLH��GLH�X�LQ�QRYHPEHU�YDQ�KHW�YRULJ�MDDU�RQWYLQJ��LV�KLHUPHH�NRPHQ�WH�YHUYDOOHQ��+LHURQGHU�]DO�LQ�
W�NRUW�
ZRUGHQ�DDQJHJHYHQ�ZDW�GH�ZLM]LJLQJHQ�WHQ�RS]LFKWH�YDQ�GH�HHUVWH�YHUVLH�]LMQ��
�
,Q�GH�SUDNWLMN�LV�JHEOHNHQ�GDW�GH�GHILQLWLH�YDQ�UHFUHDWLHZRQLQJHQ��]RDOV�JHIRUPXOHHUG�LQ�GH�KDQGOHLGLQJ�YHUVLH�
���SUREOHPHQ�RSOHYHUGH��*HOHW�RS�KHW�VWUHYHQ�QDDU�HHQ�JHOLMNH�EHKDQGHOLQJ�YDQ�DOOH�JHPHHQWHQ�LV�KHW�YDQ�
JURRW� EHODQJ� GDW� GH� GHILQLWLH� HHQGXLGLJ� LV�� ,Q� YHUEDQG� KLHUPHH� LV� LQ� GH]H� KDQGOHLGLQJ� KHW� KRRIGVWXN� RYHU�
UHFUHDWLHZRQLQJHQ�KHUVFKUHYHQ�HQ�]LMQ�HU�ZLM]LJLQJHQ�DDQJHEUDFKW� LQ�KHW�VFKHPD�RS�SDJLQD����KHW�EHVOLV�
VLQJVVFKHPD�RS�SDJLQD���HQ�LQ�KRRIGVWXN����GH�OLMVW�PHW�WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ��
�
�
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�
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���'(),1,7,(��&5,7(5,$�(1�35$.7,6&+(�0$$767$9(1�3(5�&$7(*25,(� � � � ��
�
�������7RW�EHZRQLQJ�EHVWHPGH�JHERXZHQ� � � � ��
�������:RQLQJHQ� � � ���������������
�������5HFUHDWLHZRQLQJHQ� � � ���������������
�������:RRQHHQKHGHQ� � � ���������������
�������%LM]RQGHUH�ZRRQJHERXZHQ� � � ���������������
������������3HQLWHQWLDLUH�LQVWHOO,QJHQ� � � ���������������
������������.ORRVWHUV�H�G�� � � ���������������
������������2SOHLGLQJVLQWHUQDWHQ� � � ���������������
������������*H]RQGKHLGV]RUJ�HQ�PDDWVFKDSSHOLMNH�GLHQVWYHUOHQLQJ� � � ���������������
������������&DSDFLWHLW�YDQ�HHQ�ELM]RQGHU�ZRRQJHERXZ� � � ���������������

���/,-67�0(7�7<3(1�727�%(:21,1*�%(67(0'(�*(%28:(1� � � ���������������
�
�������:RQLQJHQ� � � ���������������
�������5HFUHDWLHZRQLQJHQ� � � ���������������
�������:RRQHHQKHGHQ� � � ���������������
�������%LM]RQGHUH�ZRRQJHERXZHQ� � � ���������������
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'H]H�KDQGOHLGLQJ�JHHIW�ULFKWOLMQHQ�DDQ�GH�KDQG�ZDDUYDQ��LQ�KHW�NDGHU�YDQ�GH�DGPLQLVWUDWLHYH�ZRQLQJWHOOLQJ��
DDQ�KHW�&%6�RSJDYH�GLHQW�WH�ZRUGHQ�JHGDDQ�YDQ�GH�DDQWDOOHQ�ZRQLQJHQ��UHFUHDWLHZRQLQJHQ�HQ�ZRRQHHQ�
KHGHQ� GLH� SHU� �� MDQXDUL� ����� LQ� XZ� JHPHHQWH� DDQZH]LJ� ZDUHQ� HQ� YDQ� GH� FDSDFLWHLW� YDQ� GH� ELM]RQGHUH�
ZRRQJHERXZHQ� RS� GH]HOIGH� SHLOGDWXP��'H� EHQDPLQJ� �DGPLQLVWUDWLHYH�ZRQLQJWHOOLQJ�� ZRUGW� LQ� KHW� YHUYROJ�
YDQ�GH]H�KDQGOHLGLQJ�YHUYDQJHQ�GRRU��ZRQLQJWHOOLQJ���
�
'H]H�KDQGOHLGLQJ�YHUYDQJW�GH�FULWHULD��PDDWVWDYHQ�HQ�WRHOLFKWLQJHQ�RYHU�ZRQLQJHQ�HQ�ZRRQHHQKHGHQ�GLH�LQ�
GH�DIJHORSHQ�SHULRGH�YDQ����MDDU�]LMQ�JHEUXLNW�� ,Q�GH]H�KDQGOHLGLQJ�ZRUGHQ�GH�FULWHULD�HQ�GH�GDDUPHH�VD�
PHQKDQJHQGH�SUDNWLVFKH�PDDWVWDYHQ�XLWHHQJH]HW��]RDOV�GLH�YDQ�GH�GHILQLWLHV�YDQ�GH�YHUVFKLOOHQGH�FDWHJR�
ULHsQ�WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�]LMQ�DIJHOHLG�HQ�]RDOV�GLH�GRRU�KHW�&%6�]XOOHQ�ZRUGHQ�WRHJHSDVW��%LM�
GH�YDVWVWHOOLQJ�YDQ�GH�PDDWVWDYHQ�]LMQ�SUDNWLVFKH�NHX]HV�JHPDDNW�GLH�WRW�GRHO�KHEEHQ�HHQ�HHQYRXGLJH�HQ�
FRQWUROHHUEDUH�EHDQWZRRUGLQJ�YDQ�GH�YUDJHQ�YDQ�RQV�%XUHDX�LQ�KHW�NDGHU�YDQ�GH�ZRQLQJWHOOLQJ�HQ�GH�:R�
QLQJVWDWLVWLHN�PRJHOLMN�WH�PDNHQ��/DQJV�GH]H�ZHJ�LV�KHW�PRJHOLMN�RP�ZRQLQJHQ��UHFUHDWLHZRQLQJHQ��ZRRQ�
HHQKHGHQ�HQ�ELM]RQGHUH�ZRRQJHERXZHQ�HHQGXLGLJ�WH�FODVVLILFHUHQ��
=RDOV� RRN� YRRUKHHQ� KHW� JHYDO�ZDV��ZRUGHQ� GH� GLYHUVH�FDWHJRULHsQ� WRW� EHZRQLQJ� EHVWHPGH�JHERXZHQ� LQ�
HHUVWH� LQVWDQWLH� LQ�ERXZWHFKQLVFKH�]LQ�RSJHYDW��'H�ERXZWHFKQLVFKH�EHVWHPPLQJ��PHW�DQGHUH�ZRRUGHQ�GH�
EHVWHPPLQJ�]RDOV�GLH�XLW�GH�ERXZWHFKQLVFKH�YHUVFKLMQLQJVYRUP�EOLMNW��LV�EHSDOHQG�YRRU�GH�LQGHOLQJ��$DQ�GH�
NHX]H�YRRU�GH�ERXZWHFKQLVFKH�EHQDGHULQJ� OLJW�HHQ�DDQWDO�RYHUZHJLQJHQ� WHQ�JURQGVODJ��'H�HHUVWH�HQ�EH�
ODQJULMNVWH�RYHUZHJLQJ�LV�GDW�ELM�GH�ERXZWHFKQLVFKH�EHQDGHULQJ�WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�HQHU]LMGV�
HQ� KXLVKRXGHQV� DQGHU]LMGV� RQDIKDQNHOLMN� YDQ� HONDDU�ZRUGHQ� JHGHILQLHHUG�� ]RGDW� KHW�PRJHOLMN� LV� LQ]LFKW� WH�
NULMJHQ�LQ�GH�ZRQLQJYRRU]LHQLQJ��GDW�ZLO�]HJJHQ�LQ�GH�YHUKRXGLQJ�WXVVHQ�GH�DDQWDOOHQ�WRW�EHZRQLQJ�EHVWHP�
GH� JHERXZHQ� HQ� GH� DDQWDOOHQ� KXLVKRXGHQV� SHU� JHPHHQWH�� ,Q� GH� WZHHGH� SODDWV� GUDJHQ� ERXZWHFKQLVFKH�
HOHPHQWHQ� HHQ� EHWUHNNHOLMN� SHUPDQHQW� NDUDNWHU�HQ�NXQQHQ�PXWDWLHV� GDDUGRRU� EHWHU� JHUHJLVWUHHUG�ZRUGHQ�
GDQ� ZDQQHHU� HHQ� LQGHOLQJ� RS� EDVLV� YDQ� ELMYRRUEHHOG� KXXUUHFKWHOLMNH� FULWHULD� ]RX� ZRUGHQ� WRHJHSDVW�� 7HQ�
GHUGH�ZRUGW�GH]H�EHQDGHULQJ�LQ�LQWHUQDWLRQDDO�YHUEDQG�LQ�KHW�DOJHPHHQ�DDQEHYROHQ��
%LM�ELM]RQGHUH�ZRRQJHERXZHQ�LV��QDDVW�GH�HLV�GDW�KHW�RP�HHQ�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�PRHW�JDDQ��KHW�
JHEUXLN�GDW�YDQ�KHW�JHERXZ�ZRUGW�JHPDDNW�PDDWJHYHQG�YRRU�GH�LQGHOLQJ���
$DQ�GH�LQGHOLQJ�YDQ�JHERXZHQ�LQ�WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�HQ�QLHW�WRW�EHZRQLQJ�EHVWHPGH�JHERX�
ZHQ�HQ�GH�RQGHUYHUGHOLQJ�YDQ� WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�]LMQ�RRN� MXULGLVFKH�DVSHFWHQ�YHUERQGHQ��
2S�GLW�SXQW�ZRUGW�LQ�KRRIGVWXN���ELM�GH�FULWHULD�����������HQ�����WHUXJJHNRPHQ��
,Q�KRRIGVWXN���ZRUGW�GH�LQGHOLQJ�YDQ�ERXZZHUNHQ�VFKHPDWLVFK�ZHHUJHJHYHQ�HQ�ZRUGHQ�GH�FDWHJRULHsQ�WRW�
EHZRQLQJ�EHVWHPGH�JHERXZHQ�JHQRHPG�GLH�LQ�KHW�NDGHU�YDQ�GH�ZRQLQJWHOOLQJ�ZRUGHQ�ZDDUJHQRPHQ��7H�
YHQV�LV�LQ�GDW�KRRIGVWXN�HHQ�EHVOLVVLQJVVFKHPD�RSJHQRPHQ�RS�EDVLV�ZDDUYDQ�GH�FODVVLILFDWLH�YDQ��WRW�EH�
ZRQLQJ�EHVWHPGH��JHERXZHQ�RS�JHVWUXFWXUHHUGH�ZLM]H�NDQ�ZRUGHQ�XLWJHYRHUG�� ,Q�KRRIGVWXN���ZRUGHQ�GH�
GHILQLWLHV��FULWHULD�HQ�SUDNWLVFKH�PDDWVWDYHQ�GLH�JHOGHQ�YRRU�GH�YHUVFKLOOHQGH�FDWHJRULHsQ�WRW�EHZRQLQJ�EH�
VWHPGH�JHERXZHQ�EHKDQGHOG��7HQVORWWH�ZRUGW�LQ�KRRIGVWXN���GH�EHKDQGHOGH�PDWHULH�YDQ�HHQ�DQGHUH�NDQW�
EHQDGHUG��'H�EHGRHOLQJ�LV�GDW�PHW�EHKXOS�YDQ�GH�LQ�GLW�KRRIGVWXN�RSJHQRPHQ�OLMVW�PHW�W\SHQ�WRW�EHZRQLQJ�
EHVWHPGH�JHERXZHQ�LQ�GH�PHHUGHUKHLG�YDQ�GH�JHYDOOHQ�LQGHOLQJ�LQ�ppQ�YDQ�GH�WH�WHOOHQ�FDWHJRULHsQ�PRJH�
OLMN�LV��'RRU�]LMQ�EHNQRSWKHLG�LV�GH]H�OLMVW�YRRU�HHQ�DDQWDO�JHYDOOHQ�RQWRHUHLNHQG��,Q�GLH�JHYDOOHQ�PRHW�ZRUGHQ�
WHUXJJHYDOOHQ�RS�GH�KRRIGVWXNNHQ���HQ���YDQ�GH�KDQGOHLGLQJ��
�
,QGLHQ�RS�EDVLV� YDQ�GH� LQ�GH]H�KDQGOHLGLQJ�RSJHQRPHQ�GHILQLWLHV�� FULWHULD�HQ�SUDNWLVFKH�PDDWVWDYHQ�YRRU�
HHQ�EHSDDOG�JHERXZ�PHHU�GDQ�ppQ�FODVVLILFDWLH�LQ�DDQPHUNLQJ�NRPW��GLHQW�FRQWDFW�PHW�KHW�&%6�WH�ZRUGHQ�
RSJHQRPHQ��,Q�DOOH�JHYDOOHQ�EHVOLVW�RQV�%XUHDX�XLWHLQGHOLMN��XLWJDDQGH�YDQ�GH�QRRG]DDN�WRW�XQLIRUP�FODVVLIL�
FHUHQ��LQ�ZHONH�FDWHJRULH�KHW�GHVEHWUHIIHQGH�JHERXZ�ZRUGW�LQJHGHHOG��
�
��
�
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2P�HHQ�JRHG�LQ]LFKW�WH�YHUNULMJHQ�LQ�GH�EHWHNHQLV�YDQ�GH�FULWHULD�HQ�PDDWVWDYHQ�GLH�LQ�KHW�YHUYROJ�YDQ�GH]H�
KDQGOHLGLQJ�ZRUGHQ�EHKDQGHOG��LV�KHW�QXWWLJ�HHQ�GXLGHOLMN�EHHOG�YRRU�RJHQ�WH�KHEEHQ�YDQ�GH�KLsUDUFKLH�YDQ�
HQ�GH�RQGHUOLQJH�YHUKRXGLQJHQ�WXVVHQ�GH�GLYHUVH�W\SHQ�ERXZZHUNHQ��F�T��JHERXZHQ��
0HW�GLW�GRHO� LV�KHW��VFKHPD�LQGHOLQJ�YDQ�ERXZZHUNHQ��RSJHVWHOG��%LM�GH�GLYHUVH�FDWHJRULHsQ�JHERXZHQ� LV�
YHUZH]HQ�QDDU�GH�FULWHULD� ]RDOV� ]LM� LQ�KRRIGVWXN���ZRUGHQ�EHKDQGHOG��'H� WH� WHOOHQ�FDWHJRULHsQ�]LMQ�GLNNHU�
RPNDGHUG��
�
�
6FKHPD�LQGHOLQJ�YDQ�ERXZZHUNHQ�
�
%28::(5.(1�
�
JHSODDWVW�RS�GH�JURQG�HQ�
GDDUDDQ�KHFKW�YHUDQNHUG�
�&ULWHULXP����
�
�
�
�
*HERXZHQ� � 2YHULJH�ERXZZHUNHQ�
�
YRRU�PHQVHQ�
WRHJDQNHOLMN�
�
�
�
�
7RW�EHZRQLQJ�� � 1LHW�WRW�EHZRQLQJ�
EHVWHPGH�JHERXZHQ� EHVWHPGH�JHERXZHQ�
�
�
�
�
�
:RRQYHUEOLMYHQ� � %LM]RQGHUH�ZRRQJHERXZHQ�
�
EHVWHPG�YRRU� � EHVWHPG�YRRU�EHZRQLQJ�
SDUWLFXOLHUH� � GRRU�LQVWLWXWLRQHOH��KXLVKRXGHQV�
EHZRQLQJ�� � �&ULW����W�P����&ULW������W� ������
�
�
�
�
�
:RQLQJHQ� � ��5HFUHDWLHZRQLQJHQ� ��:RRQHHQKHGHQ�� ���2YHULJH�ZRRQYHUEOLMYHQ�
�
�&ULW����W�P��� � ��&ULW����W����� � ���&ULW����W�P��� � ���
����W�P������ � �����W�P������ � �����W�P������
��
�
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'H�ZRQLQJWHOOLQJ�EHSHUNW�]LFK� WRW�GH�JURHS��WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ���+LHUELM�ZRUGW� LQ�GH�HHUVWH�
SODDWV� RQGHUVFKHLG� JHPDDNW� WXVVHQ� JHERXZHQ� EHVWHPG� YRRU� SDUWLFXOLHUH� EHZRQLQJ� �ZRRQYHUEOLMYHQ�� HQ�
JHERXZHQ� EHVWHPG� YRRU� EHZRQLQJ� GRRU� LQVWLWXWLRQHOH� KXLVKRXGHQV� �ELM]RQGHUH� ZRRQJHERXZHQ��� ,Q� KHW�
VFKHPD�ZRUGHQ�GH�ZRRQYHUEOLMYHQ�RQGHUYHUGHHOG�LQ�ZRQLQJHQ��UHFUHDWLHZRQLQJHQ��ZRRQHHQKHGHQ�HQ�RYH�
ULJH�ZRRQYHUEOLMYHQ��
'H� FDWHJRULHsQ� GLH� QLHW� YHUGHU� PHHU� ZRUGHQ� RSJHGHHOG� ZRUGHQ� SULPDLUH� FDWHJRULHsQ� JHQRHPG�� 'LW� ]LMQ�
UHVSHFWLHYHOLMN��ZRQLQJHQ��UHFUHDWLHZRQLQJHQ��ZRRQHHQKHGHQ��RYHULJH�ZRRQYHUEOLMYHQ�HQ�ELM]RQGHUH�ZRRQ�
JHERXZHQ�� ,Q�KHW�NDGHU�YDQ�GH�ZRQLQJWHOOLQJ�ZRUGHQ�YLHU�YDQ�GH]H�YLMI�SULPDLUH�FDWHJRULHsQ� WRW�EHZRQLQJ�
EHVWHPGH� JHERXZHQ� ZDDUJHQRPHQ�� 2YHULJH� ZRRQYHUEOLMYHQ� ZRUGHQ� QLHW� JHWHOG�� *H]LHQ� GH� DDUG� YDQ� GH�
RSJHVWHOGH�PDDWVWDYHQ�PDJ�HU�YDQ�ZRUGHQ�XLWJHJDDQ�GDW�GH]H�ODDWVWH�JURHS�YHUKRXGLQJVJHZLMV�]HHU�NOHLQ�
LV��
�
'H�YLHU�FDWHJRULHsQ�WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�GLH�LQ�KHW�NDGHU�YDQ�GH�ZRQLQJWHOOLQJ�ZRUGHQ�ZDDU�
JHQRPHQ�]LMQ�GXV��
�
����ZRQLQJHQ��
����UHFUHDWLHZRQLQJHQ��
����ZRRQHHQKHGHQ��
����ELM]RQGHUH�ZRRQJHERXZHQ��
�
'H�WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�JHQRHPG�RQGHU�GH�SXQWHQ���W�P���]LMQ�EHVWHPG�YRRU�KXLVYHVWLQJ�YDQ�
SDUWLFXOLHUH�KXLVKRXGHQV��
%LM]RQGHUH�ZRRQJHERXZHQ�]LMQ�EHVWHPG�YRRU�KXLVYHVWLQJ�YDQ�LQVWLWXWLRQHOH�KXLVKRXGHQV���
�
,Q�KRRIGVWXN���ZRUGHQ�GH�GHILQLWLHV��FULWHULD�HQ�PDDWVWDYHQ�EHKDQGHOG�GLH�ZRUGHQ�JHEUXLNW�RP�GH�JHQRHPGH�
FDWHJRULHsQ� YDQ� HONDDU� WH� RQGHUVFKHLGHQ�� 'H� FULWHULD� NXQQHQ�PHW� EHKXOS� YDQ� KHW� EHVOLVVLQJVVFKHPD� RS�
EODG]LMGH���RS�HHQ�JHVWUXFWXUHHUGH�ZLM]H�ZRUGHQ�WRHJHSDVW��'H�WHNVW�YDQ�KRRIGVWXN���EOLMIW�XLWHUDDUG�EHSD�
OHQG��
�
9DQ�GH�ELM]RQGHUH�ZRRQJHERXZHQ�ZRUGW�WHYHQV�GH�FDSDFLWHLW�ZDDUJHQRPHQ��
,Q�SDUDJUDDI�������LV�DDQJHJHYHQ�ZDW�RQGHU�GH�FDSDFLWHLW�PRHW�ZRUGHQ�YHUVWDDQ�GLH�YDQ�HON�ELM]RQGHU�ZRRQ�
JHERXZ�PRHW�ZRUGHQ�RSJHJHYHQ��
�
��
�
��
��
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%HVOLVVLQJVVFKHPD��WRW�EHZRQLQJ�EHVWHPGH��JHERXZHQ�
�
&ULWHULXP� 2PVFKULMYLQJ� � � � � � �7RW�EHZRQLQJ�EHVWHPG����JHERXZ�
� � � � � � � � � �
� � � � � � � � � �

� � ����� RS�GH�JURQG�JHSODDWVW�HQ�GDDUDDQ�
KHFKW�YHUDQNHUG"�

-D�
�

1HH�
� �

*HHQ�ERXZZHUN�

� � � � � � � � � �
� � � � � � � � � �
� � � �

�

�YRRU�PHQVHQ�WRHJDQNHOLMN"�� -D�

�

1HH�

� �

*HHQ�JHERXZ�

� � � � � � � � � �
� � � � � � � � � �

� � � ���� JH��RI�YHUERXZG�YRRU�EHZRQLQJ"� -D�

�

1HH�

� � �

� � � � � � � � � �
� � � � � � � � � �

� � � ���� %HVFKHUPLQJ�WHJHQ�NOLPDDW"���� -D�

�

1HH�

� � �

� � � � � � � � � �
� � � � � � � � � �

� � ���� YROJHQV�ERXZ�JHVFKLNW�RP����MDDU�
RI� ODQJHU� YRRU� EHZRQLQJ� WH� JH�
EUXLNHQ"�

-D�
�

1HH�
� �

1LHW�WRW�EHZRQLQJ�
EHVWHPG�JHERXZ�

� � � � � � � � � �
� � � � � � � � � �

� � �����W�P����
��

YROGDDQ�DDQ�FULWHULD�YRRU�ELM]RQGHU�
ZRRQJHERXZ�XLW�SDU�����"�

1HH�
�

-D�
� �

%LM]RQGHU� ZRRQ�
JHERXZ�

� � � � � � � � � �
� � � � � � � � � �

� � � ������ ����
HQ������

YROJHQV� ERXZ� JHVFKLNW� YRRU� EH�
ZRQLQJ� GRRU� SDUWLFXOLHU� KXLVKRX�
GHQ�"�

-D�
�

1HH�
� � �

� � � � � � � � � �
� � � � � � � � � �

� � � ������ ����
HQ������

(LJHQ�WRHJDQJVGHXU"� -D�
�

1HH�
� � �

� � � � � � � � �
� � � � � � � � �

�

� � � ������ ����
HQ������

EHYDW�GH�ZRRQUXLPWH�PLQVWHQV����
P��YHUEOLMIVUXLPWH"�

-D��
�

1HH�
� � �

� � � � � � � � � �
� � � � � � � � � �

� 9ROGDDQ�DDQ�
FULWHULD�����W�P�

2YHULJ�
:RRQYHUEOLMI�

����� ����
HQ�����

HLJHQ�NHXNHQ�HQ�WRLOHW"� -D�

�

1HH�

����XLW�SDU������

1HH�

�
� � � � � � � � � �
� � � � � � � �
� � � � � � � �

-D�
�

�
:RRQHHQKHLG�

� � � � � � � � � �
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���&ULWHULXP����ZDDULQ�VWDDW�GDW�KHW�JHERXZ�HHQ�]RGDQLJH�EHVFKHUPLQJ�WHJHQ�KHW�NOLPDDW�PRHW�ELHGHQ�GDW�KHW�JHVFKLNW�LV�
YRRU�EHZRQLQJ�JHGXUHQGH�KHW�KHOH�MDDU��LV�QLHW�YDQ�WRHSDVVLQJ�YRRU�UHHUHDWLHZRQLQJHQ��
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,QGLHQ�LQ�GLW�KRRIGVWXN��JHERXZ��ZRUGW�JHVFKUHYHQ��GLHQW�WH�ZRUGHQ�JHOH]HQ���JHERXZ�RI�GHHO�YDQ�HHQ�JH�
ERXZ���
�

����7RW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�
'H�GHILQLWLH�YDQ�HHQ�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�OXLGW�DOV�YROJW��
�
(HQ� WRW� EHZRQLQJ�EHVWHPG�JHERXZ� LV�HHQ�JHERXZ�GDW��YDQXLW�ERXZWHFKQLVFK�RRJSXQW�JH]LHQ��EOLMYHQG� LV�
EHVWHPG�YRRU�SHUPDQHQWH�EHZRQLQJ��
�
'H�RSHUDWLRQHOH�FULWHULD�YRRU�WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�]LMQ��
�
&ULWHULXP���� +HW�JHERXZ�GLHQW�RS�GH�JURQG�JHSODDWVW�WH�]LMQ�HQ�GDDUDDQ�KHFKW�YHUDQNHUG��
�
&ULWHULXP���� +HW�JHERXZ�GLHQW�]RGDQLJ�WH�]LMQ�JHERXZG�RI�YHUERXZG�GDW�KHW�YRRU�EHZRQLQJ�JHVFKLNW�LV��
�
&ULWHULXP���� +HW�JHERXZ�GLHQW�HHQ�]RGDQLJH�EHVFKHUPLQJ�WH�ELHGHQ�WHJHQ�KHW�NOLPDDW�GDW�KHW�JHVFKLNW�

LV�YRRU�EHZRQLQJ�JHGXUHQGH�KHW�KHOH�MDDU��
�
&ULWHULXP���� +HW�JHERXZ�GLHQW�]RGDQLJ� WH�]LMQ�JHERXZG�GDW�KHW�JHVFKLNW� LV�RP�PLQVWHQV���� MDDU�YRRU�

EHZRQLQJ�WH�ZRUGHQ�JHEUXLNW��
�
2P�DOV�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�JHFODVVLILFHHUG�WH�ZRUGHQ�PRHW�HHQ�ERXZZHUN�DDQ�DOOH�YLHU�KLHUYRRU�
JHQRHPGH�FULWHULD�YROGRHQ���
+LHUQD�ZRUGHQ�GH]H�FULWHULD�QDGHU�XLWJHZHUNW�HQ�ZRUGHQ�SUDNWLVFKH�PDDWVWDYHQ�JHJHYHQ�YRRU�GH�FULWHULD����
��HQ����
�
�
$G�FULWHULXP����
�
'LW� FULWHULXP�EHYDW� HHQ�HVVHQWLHHO� NHQPHUN� YDQ� ERXZZHUNHQ� LQ� KHW� DOJHPHHQ��2S�JURQG� KLHUYDQ�ZRUGHQ�
ZRRQVFKHSHQ��FDUDYDQV��ZRRQZDJHQV��DO�RI�QLHW�PHW�YDVWH�VWDQGSODDWV���YDUHQGH�VFKHSHQ�H�G��QLHW�DOV�WRW�
EHZRQLQJ�EHVWHPGH�JHERXZHQ�DDQJHPHUNW��
�
�
$G�FULWHULXP���
�
%HVWHPG� ]LMQ� YRRU� EHZRQLQJ�PRHW� LQ� GH� ERXZWHFKQLVFKH� JHVWDOWH� YHUDQNHUG� ]LMQ�� 'LW� PRHW� EOLMNHQ� XLW� GH�
ERXZYHUJXQQLQJ�RI�XLW�ERXZWHNHQLQJ�HQ��YDQ�KHW�JHERXZ�ELM�GH�RSULFKWLQJ�RI�ELM�GH�YHUERXZLQJ�LQGLHQ�GRRU�
GH�YHUERXZLQJ�GH�EHVWHPPLQJ�YDQ�KHW�JHERXZ�JHZLM]LJG�LV�LQ�HHQ�ZRRQEHVWHPPLQJ��=LMQ�YDQZHJH�GH�RX�
GHUGRP�YDQ�GH�ZRQLQJ�RI�DQGHUV]LQV�GH�JHQRHPGH�EHVFKHLGHQ�QLHW�EHVFKLNEDDU��GDQ�PRHW�DDQQHPHOLMN��WH�
PDNHQ��]LMQ�GDW�KHW�JHERXZ�JH��RI�YHUERXZG�LV�PHW�EHVWHPPLQJ�EHZRQLQJ��
*DUDJHV��VFKXUHQ�� ORRGVHQ��VFKROHQ��NDQWRUHQ�H�G��ZRUGHQ�RS�JURQG�YDQ�FULWHULXP���QLHW�DOV� WRW�EHZRQLQJ�
EHVWHPGH�JHERXZHQ�JHFODVVLILFHHUG��2RN�KRWHOV�HQ�EHURHSVSHQVLRQV�ZRUGHQ�QLHW�DOV�WRW�EHZRQLQJ�EHVWHP�
GH�JHERXZHQ�JHFODVVLILFHHUG��RQGHU�DQGHUH�RPGDW� LQ�EHLGH� ORJLHVYRUPHQ�VSUDNH� LV�YDQ�HHQ�]HNHUH�PDWH�
YDQ� KRWHOGLHQVWYHUOHQLQJ�� 2QGHU� KRWHOGLHQVWYHUOHQLQJ� ZRUGW� YHUVWDDQ�� KHW� WLMGHQV� KHW� YHUEOLMI� YDQ� GH� JDVW�
VFKRRQPDNHQ�YDQ�GH�NDPHU�HQ�KHW�RSPDNHQ�YDQ�EHGGHQ�HQ�RI�]RJHQDDPGH�
URRPVHUYLFH
��9HUGHU�NXQQHQ�
QRJ�DQGHUH�GLHQVWHQ�WHU�EHVFKLNNLQJ�ZRUGHQ�JHVWHOG��DOV�UHFHSWLH��WHOHIRRQVHUYLFH�HQ�GHUJHOLMNH��
�
1DDVW�GH�ERXZWHFKQLVFKH�FULWHULD�NDQ�HU�RRN�VSUDNH�]LMQ�YDQ�HHQ�MXULGLVFK�FULWHULXP��,V�HU�YRRU�HHQ�EHSDDOG�
JHELHG� QDPHOLMN� HHQ� EHVWHPPLQJVSODQ�� GDQ�PRHW� HHQ� ERXZZHUN� YROJHQV� GDW� SODQ� HHQ�ZRRQEHVWHPPLQJ�
KHEEHQ�RI�PRHW�HU�HHQ�YULMVWHOOLQJ�RS�EDVLV�YDQ�GH�:HW�RS�GH�5XLPWHOLMNH�2UGHQLQJ�]LMQ�JHJHYHQ��GLW�]DO�GDQ�
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QDJHQRHJ�VWHHGV�DUWLNHO����EHWUHIIHQ���$OOHHQ�DOV�YDQ�JHQRHPGH�YULMVWHOOLQJVPRJHOLMNKHLG�JHEUXLN�LV�JHPDDNW��
NDQ�GH�VWULMGLJKHLG�PHW�KHW�EHVWHPPLQJVSODQ�ZRUGHQ�RSJHKHYHQ��,V�GH�YULMVWHOOLQJ�HFKWHU�JHJHYHQ�YRRU�HHQ�
SHULRGH�YDQ�PLQGHU�GDQ����MDDU��GDQ�]DO�HHQ�JHERXZ�GRRUJDDQV�DOOHHQ�DO�RP�GLH�UHGHQ�QLHW�WRW�GH�WRW�EHZR�
QLQJ�EHVWHPGH�JHERXZHQ�ZRUGHQ�JHUHNHQG��
�
(QNHOH�YRRUEHHOGHQ��

−� ,V�HHQ�JHERXZ�EHVWHPG�YRRU�EHZRQLQJ�PDDU�GRRU�GH�EHWUHIIHQGH�JHPHHQWHOLMNH�LQVWDQWLH�RQWWURN�
NHQ�DDQ�GH�ZRRQEHVWHPPLQJ��GDQ�ZRUGW�KHW�JHERXZ�DOV�QLHW�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�DDQ�
JHPHUNW��

−� 2PJHNHHUG�NDQ�GH�JHPHHQWH�HHQ�QLHW� WRW�EHZRQLQJ�EHVWHPG�JHERXZ�HHQ�ZRRQEHVWHPPLQJ�JH�
YHQ��

�
�,Q�GH�PHHVWH�JHYDOOHQ�]DO�ELM�HHQ�ZLM]LJLQJ�YDQ�GH�EHVWHPPLQJ�YDQ�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�WRW�QLHW�
WRW�EHZRQLQJ�EHVWHPG�JHERXZ�RI�RPJHNHHUG�HHQ�YHUERXZLQJ�QRGLJ�]LMQ��'H�FODVVLILFDWLH�YDQ�GH�JHERXZHQ�
ZRUGW�GDQ� LQ�HHUVWH� LQVWDQWLH�RS�GH�YRRU�GH�YHUERXZLQJ�JHPDDNWH�ERXZWHNHQLQJHQ�JHEDVHHUG�� ,V�HU�JHHQ�
VSUDNH�YDQ�HHQ�YHUERXZLQJ�GDQ�NDQ�GH�JHZLM]LJGH�EHVWHPPLQJ�YDQ�KHW�JHERXZ�DOOHHQ�EOLMNHQ�XLW�GH�RIILFLsOH�
VWXNNHQ�ZDDULQ� KHW� EHVOXLW� WRW� ZLM]LJLQJ� YDQ� GH� EHVWHPPLQJ� LV� YDVWJHOHJG�� 8LWJDQJVSXQW� LV� KLHUELM� GDW� GH�
RIILFLsOH�SURFHGXUH�RP�WRW�EHVWHPPLQJVZLM]LJLQJ�WH�NRPHQ��PRHW�]LMQ�DIJHURQG��,V�GH�SURFHGXUH�QLHW�DIJHURQG�
GDQ�ZRUGW�ELM�GH�FODVVLILFDWLH�XLWJHJDDQ�YDQ�GH�RXGH�EHVWHPPLQJ��'H�EHGRHOGH�RIILFLsOH�VWXNNHQ�NXQQHQ�]LMQ��
HHQ�EHVOXLW�YDQ�GH�JHPHHQWHUDDG�RI��LQ�DDQYXOOLQJ�GDDURS��HHQ�EHVOXLW�YDQ�KHW�&ROOHJH�YDQ�%�HQ�:�HQ�RI�HHQ�
EHVOXLW�YDQ�*HGHSXWHHUGH�6WDWHQ�HQ�RI�HHQ�EHVOXLW�YDQ�GH�5DDG�YDQ�6WDWH��
,Q�DOOH�JHYDOOHQ�EOLMIW�YDQ�NUDFKW�GDW�GH�EHVWHPPLQJ�YRRU�EHZRQLQJ� LQ�GH�ERXZWHFKQLVFKH�JHVWDOWH�YDQ�KHW�
JHERXZ�YHUDQNHUG�PRHW�]LMQ��
�
�
$G�FULWHULXP���
�
*HVFKLNW� ]LMQ� YRRU� EHZRQLQJ� JHGXUHQGH� KHW� JHKHOH� MDDU� EHWHNHQW� GDW� HU� HHQ� VWRRNJHOHJHQKHLG� �PHW� HHQ�
YRRU]LHQLQJ�YRRU�GH�DIYRHU�YDQ�URRNJDVVHQ�GLH�DDQ�GH�EUDQGZHHUYRRUVFKULIWHQ�YROGRHW��DDQZH]LJ�PRHW�]LMQ��
RI�HHQ�YDVWH�YHUZDUPLQJVEURQ��HLJHQ�F�Y���EORN���ZLMN��RI�VWDGVYHUZDUPLQJ���9HUGHU�GLHQW�GH�JHVFKLNWKHLG�WH�
EOLMNHQ�XLW�GH�FRQVWUXFWLH�YDQ�GH�EXLWHQZDQGHQ�HQ�GH�GXXU]DDPKHLG�YDQ�GH�JHEUXLNWH�PDWHULDOHQ��=RPHU�
KXLVMHV�GLH�QLHW�YROGRHQGH�]LMQ�JHwVROHHUG��EDUDNNHQ�H�G��YDOOHQ�RS�JURQG�YDQ�FULWHULXP���DI�DOV�ZRQLQJHQ��
�
�
$G�FULWHULXP���
�
=RGDQLJ�JHERXZG�]LMQ�GDW�KHW�JHERXZ�PLQVWHQV����MDDU�YRRU�EHZRQLQJ�NDQ�ZRUGHQ�JHEUXLNW�GLHQW�HYHQHHQV�
WH�EOLMNHQ�XLW�GH�FRQVWUXFWLH�HQ�XLW�GH�GXXU]DDPKHLG�YDQ�GH�JHEUXLNWH�PDWHULDOHQ��*HERXZHQ�PHW�EHVWHP�
PLQJ�QRRGZRQLQJ�RI�ZRRQNHHW�YDOOHQ�DI�RS�EDVLV�YDQ�GLW�FULWHULXP��RRN�DOV�]LM�LQ�ZHUNHOLMNKHLG�ODQJHU�GDQ����
MDDU�EHZRRQG�ZRUGHQ��,Q�GH�PHHVWH�JHYDOOHQ�]DO�ELM�ZLM]LJLQJ�YDQ�GH�EHVWHPPLQJ�YDQ�QRRGYHUEOLMYHQ�LQ�WRW�
EHZRQLQJ�EHVWHPGH�JHERXZHQ�HHQ�YHUERXZLQJ�QRGLJ�]LMQ��,V�HU�JHHQ�VSUDNH�YDQ�HHQ�YHUERXZLQJ�GDQ�NDQ�
GH�JHZLM]LJGH�EHVWHPPLQJ�YDQ�KHW�JHERXZ�DOOHHQ�EOLMNHQ�XLW�GH�RIILFLsOH�VWXNNHQ�ZDDULQ�KHW�EHVOXLW�WRW�ZLM]L�
JLQJ�YDQ�GH�EHVWHPPLQJ�LV�YDVWJHOHJG��%LM�GH�FODVVLILFDWLH�YDQ�GH�JHERXZHQ�ZRUGW�GDQ�GH�JHGUDJVOLMQ�JH�
YROJG��GLH�RQGHU��$G�FULWHULXP��´�LV�EHVFKUHYHQ���
,Q�DOOH�JHYDOOHQ�EOLMIW�YDQ�NUDFKW�GDW�GH�EHVWHPPLQJ�YRRU�EHZRQLQJ� LQ�GH�ERXZWHFKQLVFKH�JHVWDOWH�YDQ�KHW�
JHERXZ�YHUDQNHUG�PRHW�]LMQ��
�
��
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������:RQLQJHQ�
�
'H�GHILQLWLH�YDQ�HHQ�ZRQLQJ�OXLGW�DOV�YROJW��
�
(HQ�ZRQLQJ� LV� HHQ� WRW� EHZRQLQJ� EHVWHPG�JHERXZ�GDW�� YDQXLW� ERXZWHFKQLVFK� RRJSXQW� JH]LHQ�� EOLMYHQG� LV�
EHVWHPG�YRRU�SHUPDQHQWH�EHZRQLQJ�GRRU�ppQ�SDUWLFXOLHU�KXLVKRXGHQ��
�
'H�RSHUDWLRQHOH�FULWHULD�YRRU�ZRQLQJHQ�]LMQ��
�
&ULWHULXP������ +HW� WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�GLHQW� ]RGDQLJ� WH� ]LMQ�JHERXZG�RI� YHUERXZG�GDW�KHW�

YRRU�SDUWLFXOLHUH�EHZRQLQJ�JHVFKLNW�LV��
�
&ULWHULXP������ +HW�WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�GLHQW�WH�]LMQ�YRRU]LHQ�YDQ�HHQ�HLJHQ�WRHJDQJVGHXU�GLH�

KHW]LM�GLUHFW�YDQDI�GH�RSHQEDUH�ZHJ��KHW]LM�YLD�HHQ�JHPHHQVFKDSSHOLMNH�UXLPWH��]RDOV�SRU�
WLHN��JDOHULM��WUDSSHQKXLV��FRUULGRU��WRHJDQJ�ELHGW�WRW�GH�ZRRQUXLPWH���

�
&ULWHULXP������ +HW�WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�GLHQW�WHQPLQVWH����P��DDQ�YHUEOLMIVUXLPWH�WH�EHYDWWHQ���
�
&ULWHULXP������ +HW�WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�GLHQW�WH�EHVFKLNNHQ�RYHU�HHQ�WRLOHW�HQ�RYHU�HHQ�NHX�

NHQLQULFKWLQJ�GLH�LV�EHVWHPG�YRRU�GH�EHUHLGLQJ�YDQ�FRPSOHWH�PDDOWLMGHQ��
�
�
2P�DOV�ZRQLQJ�JHFODVVLILFHHUG� WH�ZRUGHQ�PRHW�HHQ�JHERXZ�DDQ�DOOH�YLHU�KLHUYRRU�JHQRHPGH�FULWHULD�YRO�
GRHQ���
+LHUQD�ZRUGHQ�GH]H� FULWHULD�QDGHU�XLWJHZHUNW� HQ�ZRUGHQ�SUDNWLVFKH�PDDWVWDYHQ� JHJHYHQ� YRRU� GH� FULWHULD�
���������HQ������
�
�
$G�FULWHULXP�����
�
%HVWHPG�]LMQ�YRRU�EHZRQLQJ�GRRUHHQ�SDUWLFXOLHU�KXLVKRXGHQ�PRHW�LQ�GH�ERXZWHFKQLVFKH�JHVWDOWH�YHUDQNHUG�
]LMQ��'LW�PRHW�EOLMNHQ�XLW�GH�ERXZYHUJXQQLQJ�RI�XLW�ERXZWHNHQLQJ�HQ��YDQ�KHW�JHERXZ�HHUVWH�RSULFKWLQJ�RI�
ELM� YHUERXZLQJ� LQGLHQ�GRRU�GH� YHUERXZLQJ�GH�EHVWHPPLQJ�YDQ�KHW�JHERXZ�JHZLM]LJG� LV��=LMQ� YDQZHJH�GH�
RXGHUGRP�YDQ�GH�ZRQLQJ�RI�DQGHUV]LQV�GH�JHQRHPGH�EHVFKHLGHQ�QLHW�EHVFKLNEDDU��GDQ�PRHW�DDQQHPHOLMN�
�WH�PDNHQ��]LMQ�GDW�KHW�JHERXZ�JH��RI�YHUERXZG�LV�PHW�EHVWHPPLQJ�EHZRQLQJ�GRRU�HHQ�SDUWLFXOLHU�KXLVKRX�
GHQ��
��
�
$G�FULWHULXP�����
�
,Q�KHW�ZRRQYHUEOLMI�PRJHQ�]LFK�JHHQ�GHXUHQ�RI�DQGHUH�GRRUJDQJHQ�EHYLQGHQ�GLH�GLUHFW� WRHJDQJ�ELHGHQ�WRW�
HHQ�DQGHU�ZRRQYHUEOLMI��,QGLHQ�GLW�ZHO�KHW�JHYDO�LV��LV�HU�JHHQ�VSUDNH�YDQ�WZHH�DI]RQGHUOLMNH�ZRRQYHUEOLMYHQ��
PDDU�YDQ�ppQ�DDQHHQJHVORWHQ�ZRRQYHUEOLMI��
,QJHYDO�HU�VSUDNH�LV�YDQ�HHQ�LQSDQGLJH�WRHJDQJVGHXU�GLHQW�GH]H�YHUGHU�WH�YROGRHQ�DDQ�GH�YROJHQGH�YRRU�
ZDDUGHQ��

−� GH� WRHJDQJVGHXU�GLHQW� WH� ]LMQ� YRRU]LHQ� YDQ�HHQ�VORW�� KHW�JHKHOH�FRPSOH[� YDQ�YHUWUHNNHQ�GDW�KHW�
ZRRQYHUEOLMI�YRUPW�GLHQW�GRRU�PLGGHO�YDQ�GH]H�GHXU�DIVOXLWEDDU�WH�]LMQ��

−� GH�WRHJDQJVGHXU�GLHQW�YRRU]LHQ�WH�]LMQ�YDQ�HHQ�DI]RQGHUOLMNH�KXLVEHO��GH]H�KRHIW�RYHULJHQV�QLHW�ELM�
GH�GHXU�]HOI�WH�]LMQ�DDQJHEUDFKW���

−� GH�WRHJDQJVGHXU�GLHQW�EHUHLNEDDU�WH�]LMQ�]RQGHU�GH�ZRRQUXLPWH�YDQ�HHQ�DQGHU�KXLVKRXGHQ�WH�EH�
WUHGHQ��

�
�
$G�FULWHULXP�����
�
'H�YHUEOLMIVUXLPWH�ZRUGW�WXVVHQ�GH�PXUHQ�JHPHWHQ�HQ�LV�GH�LQ�GH�ZRQLQJ�JHOHJHQ�UXLPWH��EHVWHPG�YRRU�KHW�
YHUEOLMYHQ�YDQ�PHQVHQ��]RDOV�NHXNHQ��ZRRQNDPHU�V���VODDSNDPHU�V���ZHUN��HQ�KREE\NDPHU�V��H�G��1LHW� WRW�
GH�YHUEOLMIVUXLPWH�EHKRUHQ�GH�YHUNHHUVUXLPWH��WRLOHWUXLPWH��EDGUXLPWH��EHUJUXLPWH�RI�WHFKQLVFKH�UXLPWH��
�
�
�
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$G�FULWHULXP�����
'H�NHXNHQ�LQULFKWLQJ��GLH�LV�EHVWHPG�YRRU�GH�EHUHLGLQJ�YDQ�FRPSOHWH�PDDOWLMGHQ��PRHW�]LMQ�YRRU]LHQ�YDQ�HHQ�
RSVWHOSODDWV�YRRU�HHQ�NRRNWRHVWHO��HHQ�DDQUHFKW�GDW�YRRU]LHQ� LV�YDQ�HHQ�VSRHOEDN�HQ�HHQ�NUDDQ�ERYHQ�GH�
VSRHOEDN�GLH�LV�DDQJHVORWHQ�RS�GH�GULQNZDWHUYRRU]LHQLQJ��
'H�WRLOHWUXLPWH�PRHW�DIVOXLWEDDU�]LMQ�HQ�YRRU]LHQ�YDQ�HHQ�WRLOHWSRW��,QGLHQ�GH�WRLOHWUXLPWH�EXLWHQ�GH�ZRQLQJ�LV�
JHOHJHQ��PRHW�KHW�HHQ�DSDUW�JHERXZ�]LMQ�EHVWHPG�YRRU�KHW�H[FOXVLHYH�JHEUXLN�GRRU�GH�EHZRQHUV�YDQ�GH�
GHVEHWUHIIHQGH�ZRQLQJ��
(HQ�VSHFLILHNH�JURHS�ZRQLQJHQ�ZRUGW�JHYRUPG�GRRU�GH�]RJHQDDPGH�EHGULMIVZRQLQJHQ��2QGHU�EHGULMIVZR�
QLQJHQ�ZRUGHQ�JHERXZHQ�YHUVWDDQ�GLH�YROJHQV�GH�ERXZ�]RZHO�EHVWHPG�]LMQ�YRRU�EHZRQLQJ�GRRU�HHQ�SDUWL�
FXOLHU� KXLVKRXGHQ� DOV� YRRU� GH� XLWRHIHQLQJ� YDQ� HHQ� EHSDDOG� EHURHS� RI� EHGULMI�� (U� EHVWDDQ� WZHH� VRRUWHQ�
EHGULMIVZRQLQJHQ��7HQ�HHUVWH�GH�ERHUGHULMHQ�HQ�WXLQGHUVZRQLQJHQ�HQ�WHQ�WZHHGH�GH�]RJHQDDPGH�ZRQLQJHQ�
PHW�ZLQNHO�HQ�RI�ZHUNSODDWV��
�
'H]H�EHLGH�VRRUWHQ�ZRUGHQ�DOV�YROJW�RPVFKUHYHQ��
�
(HQ�ERHUGHULM�RI� WXLQGHUVZRQLQJ�LV�HHQ�ZRQLQJ�GLH�VDPHQ�PHW�GH�GDDU�ELMEHKRUHQGH�EHGULMIVUXLPWH�RS�ppQ�
HUI�LV�JHOHJHQ��WHUZLMO�KHW�JHKHHO�GRRU�GH�EHZRQHU�ZRUGW�JHEUXLNW�YRRU�GH�XLWRHIHQLQJ�YDQ�HHQ�ERHUHQEHGULMI��
YHHKRXGHULM�RI�WXLQGHUVEHGULMI��
(HQ�ZRQLQJ�PHW�ZLQNHO�HQORI�ZHUNSODDWV�LV�HHQ�ZRQLQJ�GLH�ELQQHQGRRU�LV�YHUERQGHQ�PHW�GH�EHGULMIVUXLPWHQ��
�
+HW�JDDW�GXV�RP�HHQ�JHKHHO�YDQ�ppQ�ZRQLQJ�PHW�EHGULMIVJHERXZHQ�GDW�WH]DPHQ�GRRU�GH�EHZRQHU�JHEUXLNW�
ZRUGW�YRRU�GH�XLWRHIHQLQJ�YDQ�HHQ�EHGULMI���
�
*HVFKDNHOGH�RI�JHVSOLWVWH�ZRQLQJHQ�RI�ZRQLQJHQ�ZDDUYDQ�HHQ�JHGHHOWH�ZRUGW�JHEUXLNW�YRRU�EHZRQLQJ�HQ�
KHW�RYHULJH�GHHO��]RQGHU�GDQ�WRH�WH�]LMQ�YHUERXZG�YRRU�GH�XLWRHIHQLQJ�YDQ�HHQ�EHURHS�RI�EHGULMI�ZRUGW�QLHW�WRW�
EHGULMIVZRQLQJHQ�JHUHNHQG��
�
+HW�ZRRQJHGHHOWH�YDQ�EHGULMIVZRQLQJHQ�PRHW�YROGRHQ�DDQ�GH�FULWHULD�YRRU�ZRQLQJHQ��'H�FULWHULD�����HQ�����
EOLMYHQ� RQYHUNRUW� JHKDQGKDDIG�� 'H� SUDNWLVFKH� PDDWVWDYHQ� YDQ� GH� FULWHULD� ���� HQ� ���� ]LMQ� DDQJHSDVW� DDQ�
HQNHOH�VSHFLILHNH�HLJHQVFKDSSHQ�YDQ�EHGULMIVZRQLQJHQ��'H]H�DDQSDVVLQJHQ�]LMQ�KLHURQGHU�EHVFKUHYHQ��
�
�
$G�FULWHULXP�����
�
+HW�NRPW�YRRU�GDW�KHW�ZRRQJHGHHOWH�YDQ�EHGULMIVZRQLQJHQ�XLWVOXLWHQG�EHUHLNW�NDQ�ZRUGHQ�YLD�GH�EHGULMIVUXLP�
WH��GLH�HHQ�HLJHQ�WRHJDQJVGHXU�KHHIW�� ,Q�GLH�JHYDOOHQ�EOLMIW� WRFK�VSUDNH�YDQ�HHQ�HLJHQ�WRHJDQJVGHXU�ZDDU�
PHH�YROGDDQ�LV�DDQ�FULWHULXP������
�
�
$G�FULWHULXP�����
�
9RRU�EHGULMIVZRQLQJHQ�LV�DDQ�GLW�FULWHULXP�RRN�YROGDDQ�LQGLHQ�GH�WRLOHWUXLPWH�]LFK�LQ�GH�EHGULMIVUXLPWH�EHYLQGW��
'LW�JHOGW�RRN�YRRU�SRUWLHUVZRQLQJHQ�LQ�IDEULHNHQ�H�G��
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�����5HFUHDWLHZRQLQJHQ�
�
'H�GHILQLWLH�YDQ�UHFUHDWLHZRQLQJ�LV�DOV�YROJW��
�
(HQ� UHFUHDWLHZRQLQJ� LV� HHQ� WRW� EHZRQLQJ�EHVWHPG�JHERXZ�GDW� JHOHJHQ� LV�RS� HHQ� RIILFLHHO� YRRU� UHFUHDWLH�
DDQJHZH]HQ� WHUUHLQ�HQ�RI�EHVWHPG� ,V�YRRU�EHZRQLQJ�JHGXUHQGH�GH�YDNDQWLH�(HQ� UHFUHDWLHZRQLQJ�YROGRHW�
DDQ�DOOH�FULWHULD�GLH�JHOGHQ�YRRU�ZRQLQJHQ��PDDU�QLHW�QRRG]DNHOLMN�DDQ�FULWHULXP����YDQZHJH�KHW�IHLW�GDW�HHQ�
UHFUHDWLHZRQLQJ�QLHW�JHVFKLNW�KRHIW�WH�]LMQ�YRRU�EHZRQLQJ�JHGXUHQGH�KHW�JHKHOH�MDDU��
�
9ROJHQV�FULWHULXP���GLHQW�HHQ�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�HHQ�]RGDQLJH�EHVFKHUPLQJ�WH�ELHGHQ�WHJHQ�KHW�
NOLPDDW��GDW�KHW�JHVFKLNW�LV�YRRU�EHZRQLQJ�JHGXUHQGH�KHW�KHOH�MDDU��$DQJH]LHQ�KHW�ZHWWHOLMN�WRHJHVWDDQ�LV�RP�
UHFUHDWLHZRQLQJHQ�WH�ERXZHQ�YRRU�JHEUXLN�JHGXUHQGH�HHQ�GHHO�YDQ�KHW�MDDU��KHW�]RPHUVHL]RHQ��LV�GLW�FULWHUL�
XP�QLHW�YDQ� WRHSDVVLQJ�RS�UHFUHDWLHZRQLQJHQ��8LWHUDDUG�]LMQ�HU� UHFUHDWLHZRQLQJHQ�GLH�ZHO�DDQ�FULWHULXP���
YROGRHQ�HQ�JHGXUHQGH�KHW�KHOH�MDDU�JHEUXLNW�PRJHQ�ZRUGHQ��+HW�YHUVFKLO�WXVVHQ�GH]H�ODDWVWH�JURHS�UHFUHD�
WLHZRQLQJHQ� HQ� JHZRQH�ZRQLQJHQ��ZRUGW� EHSDDOG� GRRU�GH� EHVWHPPLQJ� YRRU� YDNDQWLHGRHOHLQGHQ� HQ�RI� GH�
OLJJLQJ�RS�HHQ�RIILFLHHO�YRRU�UHFUHDWLH�DDQJHZH]HQ�WHUUHLQ��(HQ�UHFUHDWLHZRQLQJ�GLH�QLHW�YROGRHW�DDQ�FULWHUL�
XP���NDQ�DOOHHQ�GDDUGRRU�DO�QLHW�YHUZDUG�ZRUGHQ�PHW�HHQ�JHZRQH�ZRQLQJ��
�
'H�RSHUDWLRQHOH�FULWHULD�YRRU�HHQ�UHFUHDWLHZRQLQJ�]LMQ�GHHOV�JHOLMN�DDQ�GLH�YRRU�HHQ�ZRQLQJ��FULWHULD�����W�P�
������9RRU�GH�GXLGHOLMNKHLG�ZRUGHQ�DOOH�FULWHULD�YRRU�HHQ�UHFUHDWLHZRQLQJ�KLHURQGHU�YHUPHOG���
�
&ULWHULXP����� +HW� WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�GLHQW� ]RGDQLJ� WH� ]LMQ�JHERXZG�RI� YHUERXZG�GDW�KHW�

YRRU�SDUWLFXOLHUH�EHZRQLQJ�JHVFKLNW�LV��
�
&ULWHULXP����� +HW�WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�GLHQW�WH�]LMQ�YRRU]LHQ�YDQ��HHQ�HLJHQ�WRHJDQJVGHXU�GLH�

KHW]LM� GLUHFW� YDQDI� GH� RSHQEDUH� ZHJ�� KHW]LM� YLD� HHQ� JHPHHQVFKDSSHOLMNH� UXLPWH� �]RDOV�
�SRUWLHN��JDOHULM��WUDSSHQKXLV��FRUULGRU��WRHJDQJ�ELHGW�WRW�GH�ZRRQUXLPWH��

�
&ULWHULXP����� +HW� WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�GLHQW� WHQPLQVWH����P���DDQ�YHUEOLMIVUXLPWH�WH�EHYDW�

WHQ��
&ULWHULXP����� +HW�WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�GLHQW�WH�EHVFKLNNHQ�RYHU�HHQ�WRLOHW�HQ�RYHU�HHQ�NHX�

NHQLQULFKWLQJ�GLH�LV�EHVWHPG�YRRU�GH�EHUHLGLQJ�YDQ�FRPSOHWH�PDDOWLMGHQ��
�
&ULWHULXP����� +HW�WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�LV�YRRU�YDNDQWLHGRHOHLQGHQ�EHVWHPG�HQ�RI�JHOHJHQ�RS�

HHQ�RIILFLHHO�YRRU�UHFUHDWLH�DDQJHZH]HQ�WHUUHLQ��
�
&ULWHULXP�����YRUPW�KHW�RQGHUVFKHLG�WXVVHQ�ZRQLQJHQ�HQ�UHFUHDWLHZRQLQJHQ��
�
$G�FULWHULXP�����
�
%HVWHPG�]LMQ�YRRU�YDNDQWLHGRHOHLQGHQ�PRHW�EOLMNHQ�XLW�GH�ERXZYHUJXQQLQJ��XLW�GH�ERXZWHNHQLQJ�YDQ�KHW�WRW�
EHZRQLQJ�EHVWHPGH�JHERXZ�RI�XLW�GH�RPVFKULMYLQJ�YDQ�KHW�WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�LQ�KHW�EHVWHP�
PLQJVSODQ�YDQ�KHW�WHUUHLQ��
:RUGW�LQ�ppQ�YDQ�GH]H�GRFXPHQWHQ�HHQ�DDQGXLGLQJ�YRRU�GH�WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�JHEUXLNW�DOV�
]RPHUZRQLQJ�� UHFUHDWLHZRQLQJ��ZRQLQJ�EHVWHPG�YRRU�YHUKXXU� WHQ�EHKRHYH�YDQ�YDNDQWLH��RI� UHFUHDWLHGRHO�
HLQGHQ��ZRQLQJ�EHVWHPG�YRRU�VWHUN�ZLVVHOHQGH�EHZRQLQJ�RI�EHZRRUGLQJHQ�YDQ�JHOLMNH�VWUHNNLQJ�GDQ�OHLGW�GDW�
WRW�GH�FRQFOXVLH�GDW�GH�ZRRQYHUEOLMYHQ�EHVWHPG�]LMQ�YRRU�YDNDQWLHGRHOHLQGHQ��� �
=LMQ��ELMYRRUEHHOG�YDQZHJH�GH�RXGHUGRP�YDQ�GH� UHFUHDWLHZRQLQJ��GH�JHQRHPGH�EHVFKHLGHQ�QLHW�EHVFKLN�
EDDU��GDQ�PRHW�DDQQHPHOLMN�]LMQ�GDW�KHW�ZRRQYHUEOLMI�KRRIG]DNHOLMN�YRRU�YDNDQWLH��RI�UHFUHDWLHGRHOHLQGHQ�YRRU�
GH�YHUKXXU�GRRU�GH�H[SORLWDQW�RI�EHKHHUGHU�YDQ�KHW�FRPSOH[�ZDDUWRH�KHW�ZRRQYHUEOLMI�EHKRRUW�EHVFKLNEDDU�
LV��,Q�YHHO�JHYDOOHQ�JDDW�KHW�RQGHU�GLW�FULWHULXP�RP�]RJHQDDPGH�³YDNDQWLH��RI�UHFUHDWLHSDUNHQ´��
7ZHHGH�ZRQLQJHQ�ZDDUYDQ�GH�LQGLYLGXHOH�ZRQLQJHQ�LQ�HLJHQGRP�]LMQ�YDQ�DI]RQGHUOLMNH�SDUWLFXOLHUHQ�HQ�GLH�
QLHW�LQ�HHQ��YDNDQWLH��RI�UHFUHDWLHSDUN��OLJJHQ��ZRUGHQ�QLHW�DOV�UHFUHDWLHZRQLQJHQ�JHFODVVLILFHHUG��
7ZHHGH�ZRQLQJHQ�GLH� LQ�HHQ��YDNDQWLH��RI� UHFUHDWLHSDUN�� OLJJHQ�ZRUGHQ�ZHO�DOV� UHFUHDWLHZRQLQJHQ�JHWHOG��
LQGLHQ�]LM�DDQ�ERYHQVWDDQGH�GHILQLWLH�YDQ�UHFUHDWLHZRQLQJHQ�YROGRHQ��2RN�WZHHGH�ZRQLQJHQ�GLH� OLJJHQ�RS�
HHQ� WHUUHLQ�ZDDUYDQ� KHW�EHVWHPPLQJVSODQ� XLWVOXLWVHO� JHHIW� RYHU� GH� EHVWHPPLQJ� ]RDOV� KLHUERYHQ� EHGRHOG��
ZRUGHQ�ZHO�DOV�UHFUHDWLHZRQLQJHQ�JHFODVVLILFHHUG��
$SSDUWHPHQWHQ�DDQZH]LJ�RS�YDNDQWLH��RI�UHFUHDWLHSDUNHQ�ZDDUELM�VSUDNH�LV�YDQ��KRWHOGLHQVWYHUOHQLQJ��ZRU�
GHQ� QLHW� DOV� UHFUHDWLHZRQLQJHQ� EHVFKRXZG�� 2QGHU� �KRWHOGLHQVWYHUOHQLQJ�� ZRUGW� YHUVWDDQ� KHW� WLMGHQV� KHW�
YHUEOLMI�YDQ�GH�JDVWHQ�VFKRRQPDNHQ�YDQ�GH�NDPHU�HQ�KHW�RSPDNHQ�YDQ�EHGGHQ�HQ�RI�]RJHQDDPGH�URRP�
VHUYLFH��HYHQWXHHO�LQ�FRPELQDWLH�PHW�DQGHUH�GLHQVWHQ�]RDOV�UHFHSWLH��WHOHIRRQVHUYLFH��H�G��
,QGLHQ�KHW�GHVEHWUHIIHQGH�EHVWHPPLQJVSODQ�XLWVOXLWVHO�JHHIW�RYHU�GH�EHVWHPPLQJ�YDQ�KHW�WHUUHLQ�HQ�LQGLHQ�LV�
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DDQJHJHYHQ�GDW�KHW�JDDW�RP�HHQ�UHFUHDWLHJHELHG�GDQ�OHLGW�GLW�WRW�GH�FRQFOXVLH�GDW�GH�ZRRQYHUEOLMYHQ�JHOH�
JHQ�]LMQ�RS�HHQ�RIILFLHHO�YRRU�UHFUHDWLH�DDQJHZH]HQ�WHUUHLQ��
'H�EHVWHPPLQJ�NDQ�GRRU�HHQ�EHVOXLW�YDQ�KHW�&ROOHJH�YDQ�%�HQ�:�YHUDQGHUG�ZRUGHQ�RS�HHQ�PDQLHU�]RDOV�ELM�
FULWHULXP���EHKDQGHOG� LV� �]LH�SDU��������'LW�NDQ� WRW�JHYROJ�KHEEHQ�GDW�GH�UHFUHDWLHZRQLQJ�ZRQLQJ�ZRUGW�RI�
RPJHNHHUG��
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����:RRQHHQKHGHQ�
�
'H�GHILQLWLH�YDQ�HHQ�ZRRQHHQKHLG�OXLGW�DOV�YROJW��
�
(HQ�ZRRQHHQKHLG�,V�HHQ�GHHO�YDQ�HHQ�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�GDW��YDQXLW�ERXZWHFKQLVFK�RRJSXQW��
JH]LHQ��EOLMYHQG�LV�EHVWHPG�YRRU�SHUPDQHQWH�EHZRQLQJ�GRRU�HHQ�SDUWLFXOLHU�KXLVKRXGHQ�HQ�GDW�YROGRHW�DDQ�
DOOH�FULWHULD�GLH�YDQ�WRHSDVVLQJ�]LMQ�RS�ZRQLQJHQ��EHKDOYH�DDQ�FULWHULXP�����YDQZHJH�KHW�RQWEUHNHQ�YDQ�HHQ�
NHXNHQLQULFKWLQJ� GLH� EHVWHPG� LV� YRRU� KHW� EHUHLGHQ� YDQ� FRPSOHWH�PDDOWLMGHQ� HQ�RI� KHW� RQWEUHNHQ� YDQ� HHQ�
WRLOHW��WHUZLMO�GLH�UXLPWH�ERYHQGLHQ�JHOHJHQ�LV�LQ�HHQ�JHERXZ�GDW�WHU�FRPSHQVDWLH�YDQ�GH]H�DDQ�GH�ZRRQHHQ�
KHLG�RQWEUHNHQGH�HOHPHQWHQ�JHPHHQVFKDSSHOLMNH�YRRU]LHQLQJHQ�EHYDW��
�
'H�RSHUDWLRQHOH�FULWHULD��YRRU�ZRRQHHQKHGHQ�]LMQ��
�
&ULWHULXP����� +HW� GHHO� YDQ� HHQ� WRW� EHZRQLQJ� EHVWHPG�JHERXZ� GLHQW� ]RGDQLJ� WH� ]LMQ� JHERXZG� RI� YHU�

ERXZG�GDW�KHW�YRRU�SDUWLFXOLHUH�EHZRQLQJ�JHVFKLNW�LV��
�
&ULWHULXP����� +HW�GHHO�YDQ�HHQ�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�GLHQW�WH�]LMQ�YRRU]LHQ�YDQ�HHQ�HLJHQ�WRH�

JDQJVGHXU� GLH� KHW]LM� GLUHFW� YDQDI� GH� RSHQEDUH� ZHJ�� KHW]LM� YLD� HHQ� JHPHHQVFKDSSHOLMNH�
UXLPWH��]RDOV�SRUWLHN��JDOHULM��WUDSSHQKXLV��FRUULGRU��WRHJDQJ�ELHGW�WRW�GH�ZRRQUXLPWH��

�
&ULWHULXP����� +HW�GHHO�YDQ�HHQ�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�GLHQW�WHQPLQVWH����P��DDQ�YHUEOLMIVUXLPWH�

WH�EHYDWWHQ��
�
%RYHQGLHQ�JHOGW�KHW�YROJHQGH��
�
&ULWHULXP����� +HW�JHERXZ�ZDDULQ�GH�ZRRQHHQKHLG�JHOHJHQ� LV��GLHQW� WH�EHVFKLNNHQ�RYHU�HHQ��JHPHHQ�

VFKDSSHOLMNH�� WRLOHW�HQ�RI�RYHU�HHQ��JHPHHQVFKDSSHOLMNH��NHXNHQLQULFKWLQJ�GLH� LV�EHVWHPG�
YRRU�GH�EHUHLGLQJ�YDQ�FRPSOHWH�PDDOWLMGHQ��

�
&ULWHULXP����� +HW�JHERXZ�ZDDULQ�GH�ZRRQHHQKHLG�JHOHJHQ�LV��LV�JHERXZG�RI�YHUERXZG�PHW�EHVWHPPLQJ�

�EHZRQLQJ�GRRU�PHHUGHUH�SDUWLFXOLHUH�KXLVKRXGHQV���
�
&ULWHULXP����� +HW�GHHO�YDQ�HHQ�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�EHYLQGW�]LFK�QLHW� LQ�HHQ�EHGULMIVJHERXZ�

YRRU�GH�KRUHFD�RI�LQ�HHQ�ELM]RQGHU�ZRRQJHERXZ��
�
�
�
��+RHZHO�GH�FULWHULD�����W�P�����JHOLMN�]LMQ�DDQ�GH�FULWHULD�����W�P�����GLH�YRRU�ZRQLQJHQ�JHOGHQ��ZRUGHQ�]LM��2PZLOOH�YDQ�GH�
OHHVEDDUKHLG��WRFK�LQ�GH]H�SDUDJUDDI�RSJHQRPHQ��
�
2P�DOV�ZRRQHHQKHLG�JHFODVVLILFHHUG�WH�ZRUGHQ�PRHW�HHQ�GHHO�YDQ�HHQ�ZRRQJHERXZ�DDQ�DOOH�]HV�KLHUYRRU�
JHQRHPGH�FULWHULD�YROGRHQ��
�
+LHUQD�ZRUGHQ�GH�FULWHULD�����W�P�����QDGHU�XLWJHZHUNW�HQ�ZRUGHQ�SUDNWLVFKH�PDDWVWDYHQ�JHJHYHQ��
�
�
$G�FULWHULXP�����
�
%HVWHPG�]LMQ�YRRU�EHZRQLQJ�GRRU�HHQ�SDUWLFXOLHU�KXLVKRXGHQ�PRHW�LQ�GH�ERXZWHFKQLVFKH�JHVWDOWH�YHUDQNHUG�
]LMQ��'LW�PRHW�EOLMNHQ�XLW�GH�ERXZYHUJXQQLQJ�RI�XLW�ERXZWHNHQLQJ�HQ��YDQ�KHW�JHERXZ�ELM�GH�RSULFKWLQJ�RI�ELM�
YHUERXZLQJ�LQGLHQ�GRRU�GH�YHUERXZLQJ�GH�EHVWHPPLQJ�YDQ�KHW�JHERXZ�JHZLM]LJG�LV��
=LMQ�YDQZHJH�GH�RXGHUGRP�YDQ�GH�ZRQLQJ�RI�DQGHUV]LQV�GH�JHQRHPGH�EHVFKHLGHQ�QLHW�EHVFKLNEDDU��GDQ�
PRHW�DDQQHPHOLMN��WH�PDNHQ��]LMQ�GDW�KHW�JHERXZ�JH��RI�YHUERXZG�LV�PHW�EHVWHPPLQJ�EHZRQLQJ�GRRU�HHQ�
SDUWLFXOLHU�KXLVKRXGHQ��
�
�
$G�FULWHULXP�����
�
,Q�GH�ZRRQHHQKHLG�PRJHQ�]LFK�JHHQ�GHXUHQ�RI�DQGHUH�GRRUJDQJHQ�EHYLQGHQ�GLH�GLUHFW�WRHJDQJ�ELHGHQ�WRW�
HHQ�DQGHU�ZRRQYHUEOLMI��,QGLHQ�GLW�ZHO�KHW�JHYDO�LV��LV�HU�JHHQ�VSUDNH�YDQ�WZHH�DI]RQGHUOLMNH�ZRRQYHUEOLMYHQ��
PDDU�YDQ�ppQ�DDQHHQJHVORWHQ�ZRRQYHUEOLMI��
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'H�LQSDQGLJH�WRHJDQJVGHXU�YDQ�GH�ZRRQHHQKHLG�GLHQW�YHUGHU�WH�YROGRHQ�DDQ�GH�YROJHQGH�YRRUZDDUGHQ��
�

−� GH� WRHJDQJVGHXU�GLHQW� WH� ]LMQ� YRRU]LHQ� YDQ�HHQ�VORW�� KHW�JHKHOH�FRPSOH[� YDQ�YHUWUHNNHQ�GDW�KHW�
ZRRQYHUEOLMI�YRUPW�GLHQW�GRRU�PLGGHO�YDQ�GH]H�GHXU�DIVOXLWEDDU�WH�]LMQ��

−� GH�WRHJDQJVGHXU�GLHQW�YRRU]LHQ�WH�]LMQ�YDQ�HHQ�DI]RQGHUOLMNH�KXLVEHO��GH]H�KRHIW�RYHULJHQV�QLHW�ELM�
GH�GHXU�]HOI�WH�]LMQ�DDQJHEUDFKW���

−� GH� WRHJDQJVGHXU�GLHQW�EHUHLNEDDU� WH� ]LMQ� ]RQGHU�GH�SDUWLFXOLHUH�ZRRQUXLPWH� YDQ�HHQ�DQGHU�KXLV�
KRXGHQ�WH�EHWUHGHQ��

�
�
$G�FULWHULXP�����
�
'H�YHUEOLMIVUXLPWH� LV�GH� LQ�GH�ZRQLQJ�JHOHJHQ�UXLPWH��EHVWHPG�YRRU�KHW�YHUEOLMYHQ�YDQ�PHQVHQ��]RDOV�NHX�
NHQ��ZRRQNDPHU�V���VODDSNDPHU�V���ZHUN��HQ�KREE\NDPHU�V��H�G��1LHW�WRW�GH�YHUEOLMIVUXLPWH�EHKRUHQ�GH�YHU�
NHHUVUXLPWH��WRLOHWUXLPWH��EDGUXLPWH��EHUJUXLPWH�RI�WHFKQLVFKH�UXLPWH��
(HQ�GHHO�YDQ�GH�PLQLPDOH�YHUEOLMIVUXLPWH�YDQ����P��YDQ�HHQ�ZRRQHHQKHLG�PDJ�GHHO�XLWPDNHQ�YDQ�GH�LQ�KHW�
WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�JHOHJHQ�JHPHHQVFKDSSHOLMNH�YHUEOLMIVUXLPWH��PLWV� LQ�GH�ZRRQHHQKHLG�]HOI�
WHQPLQVWH����0��DDQ�YHUEOLMIVUXLPWH�DDQZH]LJ�LV��
�
$G�FULWHULXP�����
�
(U�PRHW�LQ�KHW�WRW�EHZRQLQJ�EHVWHPGH�JHERXZ�ppQ�RI�PHHU�JHPHHQVFKDSSHOLMNH�YRRU]LHQLQJHQ��WRLOHW�HQ�RI�
NHXNHQ�� ]LMQ�ZDDU� GH� EHZRQHUV� YDQ� GH�ZRRQHHQKHGHQ� JHEUXLN� YDQ�PDNHQ��:RRQHHQKHGHQ�PRHWHQ� HHQ�
NHXNHQ�HQ�RI�WRLOHW�PLVVHQ��WHUZLMO�YRRU�GH�RQWEUHNHQGH�YRRU]LHQLQJ�HQ��WHU�FRPSHQVDWLH�HHQ�JHPHHQVFKDS�
SHOLMNH� YRRU]LHQLQJ� LQ� KHW� WRW� EHZRQLQJ� EHVWHPGH� JHERXZ� DDQZH]LJ� PRHW� ]LMQ�� 'H� JHPHHQVFKDSSHOLMNH�
YRRU]LHQLQJHQ�PRHWHQ�YDQXLW�HONH�ZRRQHHQKHLG�EHUHLNEDDU�]LMQ�YLD�GH�JHPHHQVFKDSSHOLMNH�YHUNHHUVUXLPWHQ��
+HW�PRHW�GXV�QLHW�QRGLJ�]LMQ�RP�GH�ZRRQUXLPWH�YDQ�HHQ�DQGHU�KXLVKRXGHQ�WH�EHWUHGHQ��
'H�NHXNHQ�LQULFKWLQJ��GLH�LV�EHVWHPG�YRRU�GH�EHUHLGLQJ�YDQ�FRPSOHWH�PDDOWLMGHQ�PRHW�]LMQ�YRRU]LHQ�YDQ�HHQ�
RSVWHOSODDWV�YRRU�HHQ�NRRNWRHVWHO��HHQ�DDQUHFKW�GDW�YRRU]LHQ� LV�YDQ�HHQ�VSRHOEDN�HQ�HHQ�NUDDQ�ERYHQ�GH�
VSRHOEDN�GLH�LV�DDQJHVORWHQ�RS�GH�GULQNZDWHUYRRU]LHQLQJ��
'H�WRLOHWUXLPWH�PRHW�DIVOXLWEDDU�]LMQ�HQ�YRRU]LHQ�YDQ�HHQ�WRLOHWSRW��
8LW�KHW�YRRUJDDQGH�YROJW�GDW�HU� LQ�HHQ� WRW�EHZRQLQJ�EHVWHPG�JHERXZ�PHW�ZRRQHHQKHGHQ�DOWLMG�PHHUGHUH�
ZRRQHHQKHGHQ�DDQZH]LJ�GLHQHQ�WH�]LMQ��(U�NDQ�DQGHUV�JHHQ�VSUDNH�]LMQ�YDQ�JHPHHQVFKDSSHOLMNH�YRRU]LH�
QLQJHQ��
�
�
$G�FULWHULXP�����
�
(U�PRHW�DDQJHWRRQG�NXQQHQ�ZRUGHQ�GDW�KHW�JHERXZ�LV�JHERXZG�RI�YHUERXZG�PHW�EHVWHPPLQJ��EHZRQLQJ�
GRRU�PHHUGHUH�SDUWLFXOLHUH�KXLVKRXGHQV���'LW�PRHW�EOLMNHQ�XLW�GH�ERXZYHUJXQQLQJ�HQ�RI�XLW�GH�ERXZWHNHQLQ�
JHQ�� =LMQ�� ELMYRRUEHHOG� YDQZHJH� GH� RXGHUGRP� YDQ� GH�ZRRQYHUEOLMYHQ�� GH� JHQRHPGH�EHVFKHLGHQ� QLHW� EH�
VFKLNEDDU��GDQ�NDQ�GH�EHVWHPPLQJ��EHZRQLQJ�GRRU�PHHUGHUH�SDUWLFXOLHUH�KXLVKRXGHQV��DOOHHQ�EOLMNHQ�XLW�GH�
RIILFLsOH� VWXNNHQ� ZDDULQ� GH]H� EHVWHPPLQJ� LV� YDVWJHOHJG�� 'H� EHGRHOGH� RIILFLsOH� VWXNNHQ� NXQQHQ� ]LMQ�� HHQ�
EHVOXLW�YDQ�GH�JHPHHQWHUDDG�RI�� LQ�DDQYXOOLQJ�GDDURS��HHQ�EHVOXLW�YDQ�KHW�&ROOHJH�YDQ�%�HQ�:�HQ�RI�HHQ�
VSOLWVLQJVDNWH��
�
�
$G�FULWHULXP�����
�
*HERXZHQ�ZDDU�VSUDNH�LV�YDQ�
KRWHOGLHQVWYHUOHQLQJ
�ZRUGHQ�LQ�GLW�YHUEDQG�DOV�JHERXZHQ�YRRU�GH�
KRUHFD�EHVFKRXZG��
�
��
�
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����%LM]RQGHUH�ZRRQJHERXZHQ�
�
�
,Q�GH�SDUDJUDIHQ������ ����HQ����� ]LMQ�GH� WRW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�JHGHILQLHHUG�GLH�EHVWHPG�]LMQ�
YRRU�EHZRQLQJ�GRRU�SDUWLFXOLHUH�KXLVKRXGHQV��,Q�GH]H�SDUDJUDDI�NRPHQ�GH�WRW�EHZRQLQJ�EHVWHPGH�JHERX�
ZHQ�GLH�EHVWHPG�]LMQ�YRRU�EHZRQLQJ�GRRU�LQVWLWXWLRQHOH�KXLVKRXGHQV�DDQ�GH�RUGH��'H]H�RQGHUVFKHLGHQ�]LFK�
YDQ�SDUWLFXOLHUH�KXLVKRXGHQV�GRRUGDW�GRRU�GHUGHQ�EHGULMIVPDWLJ�ZRUGW�YRRU]LHQ� LQ�KXLVYHVWLQJ�HQ�GDJHOLMNV�
OHYHQVRQGHUKRXG�YDQ�GH�OHGHQ�YDQ�KHW�KXLVKRXGHQ��
�
'H�GHILQLWLH�YDQ�ELM]RQGHUH�ZRRQJHERXZHQ�OXLGW�DOV�YROJW��
�
(HQ� ELM]RQGHU�ZRRQJHERXZ� LV� HHQ� JHERXZHQFRPSOH[�� JHERXZ�RI� GHHO� YDQ� HHQ� JHERXZ�� GDW� YROJHQV� GH�
ERXZ�RI�YHUERXZ�EOLMYHQG�LV�EHVWHPG�YRRU�SHUPDQHQWH�EHZRQLQJ�GRRU�HHQ�LQVWLWXWLRQHHO�KXLVKRXGHQ��
�
�
'H�RSHUDWLRQHOH�FULWHULD�YRRU�ELM]RQGHUH�ZRRQJHERXZHQ�]LMQ��
�
&ULWHULXP����� +HW�JHERXZ�RI�JHERXZHQFRPSOH[�KHHIW�ppQ�DGUHV��
�
&ULWHULXP����� +HW�JHERXZ�RI�JHERXZHQFRPSOH[�LV�EHVWHPG�YRRU�SHUPDQHQWH�EHZRQLQJ��
�
&ULWHULXP����� +HW�JHERXZ�RI�JHERXZHQFRPSOH[�LV�LQ�JHEUXLN�GRRU�ppQ�UHFKWVSHUVRRQ��
�
&ULWHULXP����� 'H]H� UHFKWVSHUVRRQ� YDOW� ELQQHQ� ppQ� YDQ� GH� EHGULMIVJURHSHQ� YHUPHOG� LQ� KHW� VFKHPD� RS�

EODG]LMGH�����
�
&ULWHULXP����� 'H� UHFKWVSHUVRRQ�JHEUXLNW� KHW�JHERXZ�HQFRPSOH[�� YRRU�SHUPDQHQWH�KXLVYHVWLQJ�HQ�EH�

GULMIVPDWLJH�KXLVKRXGHOLMNH�YHU]RUJLQJ�YDQ�HHQ�YHU]DPHOLQJ�SHUVRQHQ��
�
�
2P�DOV�ELM]RQGHU�ZRRQJHERXZ�JHFODVVLILFHHUG�WH�ZRUGHQ�PRHW�HHQ�WRW�EHZRQLQJ�EHVWHPG�JHERXZ�DDQ�DOOH�
YLMI�KLHUYRRU�JHQRHPGH�FULWHULD�YROGRHQ��
'H�FRQFOXVLH�GDW�KHW�RP�HHQ�ELM]RQGHU�ZRRQJHERXZ�JDDW��NDQ�LQ�VWULMG�]LMQ�PHW�GH�YRRU�ZRQLQJHQ�JHOGHQGH�
FULWHULD�����W�P������LQGLHQ�KHW�JHERXZ�JHERXZG�LV�DOV�ZRQLQJ�RI�PHW�GH�FULWHULD�����W�P������LQGLHQ�KHW�JH�
ERXZ�LV�RSJHULFKW�DOV�HHQ�DDQWDO�ZRRQHHQKHGHQ��'H�EHVOLVVLQJ�RS�JURQG�YDQ�GH�RSHUDWLRQHOH�FULWHULD�����W�P�
����GLH�JHOGHQ�YRRU�ELM]RQGHUH�ZRRQJHERXZHQ�KHHIW�LQ�HHQ�GHUJHOLMN�JHYDO�SULRULWHLW��
�
�
$G�FULWHULXP�����
�
$DQYXOOHQG�RS�GDWJHQH�ZDW�LQ�SDUDJUDDI�����LQ�GH�YRUP�YDQ�GH�FULWHULD���W�P���LV�JHVWHOG��ZRUGW�KHW�EHJULS�
�SHUPDQHQWH�EHZRQLQJ��KLHU�JHEUXLNW�LQ�GH�]LQ�GDW�YHUHLVW� LV�GDW�LQ�KHW�JHERXZ�SHUVRQHQ�ZRRQDFKWLJ��NXQ�
QHQ�� ]LMQ� FRQIRUP�GH� UHJHOV� YDQ�KHW�%HVOXLW�%HYRONLQJVERHNKRXGLQJ��2S�JURQG�YDQ�GLW� ODDWVWH�SXQW� YDOOHQ�
ND]HUQHV� DI� DOV� ELM]RQGHUH� ZRRQJHERXZHQ�� 'LHQVWSOLFKWLJH� PLOLWDLUHQ� NXQQHQ� YROJHQV� KHW� %HVOXLW� %HYRO�
NLQJVERHNKRXGLQJ�JHGXUHQGH�KXQ�GLHQVWWLMG�QLHW�LQJHVFKUHYHQ�VWDDQ�RS�KHW�DGUHV�YDQ�GH�ND]HUQH��
�
�
$G�FULWHULXP�����
�
5HOLJLHX]H�ZRRQJHPHHQVFKDSSHQ�]RDOV� NORRVWHUV�ZRUGHQ�� YRRU]RYHU� ]LM� JHHQ� UHFKWVSHUVRRQOLMNKHLG�EH]LW�
WHQ��JHOLMN�JHVWHOG�DDQ�UHFKWVSHUVRQHQ��
�
$G�FULWHULXP�����HQ�����
�
,QGLHQ�QLHW�YROGDDQ�LV�DDQ�FULWHULXP�����HQ�RI�����RPGDW�KHW�JHERXZ�OHHJ�VWDDW�RI�RPGDW�KHW�YRRU�DQGHUH�GDQ�
GH�JHQRHPGH�GRHOHLQGHQ�ZRUGW�JHEUXLNW��LV�HU�	PP�VSUDNH�YDQ�HHQ�ELM]RQGHU�ZRRQJHERXZ��
�
�
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$OJHPHHQ�
�
'H�RS�KHW�WHUUHLQ�YDQ�HHQ�ELM]RQGHU�ZRRQJHERXZ�JHOHJHQ�JHERXZHQ��GLH�XLWVOXLWHQG�]LMQ�EHVWHPG�YRRU�EH�
ZRQLQJ� GRRU� �GH� OHGHQ� YDQ��KHW� SHUVRQHHO� YDQ�GH� LQVWHOOLQJ��ZRUGHQ� DOV�ZRQLQJHQ�RI�ZRRQHHQKHGHQ�EH�
VFKRXZG� LQGLHQ�]H�YROGRHQ�DDQ�GH�FULWHULD�GLH�JHOGHQ�YRRU�ZRQLQJHQ�RI�ZRRQHHQKHGHQ�pQ� LQGLHQ�]H�HHQ�
HLJHQ�DGUHVDDQGXLGLQJ�KHEEHQ��
9HUGHU�NRPW�KHW�ELM�EHMDDUGHQRRUGHQ�YRRU�GDW�HHQ�GHHO�YDQ�KHW�FRPSOH[�EHVWDDW�XLW�HHQ�DIGHOLQJ�PHW�FROOHF�
WLHYH�YHU]RUJLQJ�HQ�HHQ�DQGHU�GHHO�XLW�GRRU�KHW�EHMDDUGHQRRUG�JHs[SORLWHHUGH�DI]RQGHUOLMNH�ZRQLQJHQ�YRRU�
RXGHUHQ�GLH�YROGRHQ�DDQ�DOOH�FULWHULD�JHQRHPG�LQ�SDUDJUDDI������,Q�GH]H�ZRRQUXLPWHQ�ZRUGW�XLWVOXLWHQG�KXLV�
YHVWLQJ��GDQ�ZHO�KXLVYHVWLQJ�LQ�FRPELQDWLH�PHW�YRUPHQ�YDQ�GLHQVWYHUOHQLQJ�JHERGHQ��'HUJHOLMNH�DI]RQGHUOLM�
NH� ZRQLQJHQ� ZRUGHQ� QLHW� DOV� ELM]RQGHUH� ZRRQJHERXZHQ� DDQJHPHUNW� PDDU� DOV� ZRQLQJHQ�� PLWV� ]LM� HHQ�
DGUHVDDQGXLGLQJ�KHEEHQ�GLH�DIZLMNW�YDQ�KHW�DGUHV�YDQ�KHW�ELM]RQGHUH�ZRRQJHERXZ��
�
��
�
6FKHPD�EHGULMIVJURHSHQ��YRRU�DIEDNHQLQJ�YDQ�GH�EHYRONLQJ�LQ�LQVWLWXWLRQHOH�KXLVKRXGHQV�
�
6%,�
FRGH�
6%,����

�2PVFKULMYLQJ�EHGULMIV�VXE�JURHS� 1DDP�JHERXZHQ�LQVWHOOLQJHQ��YRRUEHHOGHQ��

3HQLWHQWLDLUH�LQULFKWLQJHQ�

����� *HYDQJHQLVVHQ��KXL]HQ�YDQ�EHZDULQJ�H�G�� *HYDQJHQLVVHQ��KXL]HQ�YDQ�EHZDULQJ�
.ORRVWHUV�H�G��

������� 5HOLJLHX]H�RUJDQLVDWLHV� .ORRVWHUV�
2SOHLGLQJVLQWHUQDWHQ�

���� 2QGHUZLMV� 2SOHLGLQJVLQWHUQDWHQ��.RVWVFKROHQ��
������� 2YHULJ�ZHWHQVFKDSSHOLMN�

RQGHUZLMV��QLHW�XQLYHUVLWDLU��
.RQLQNOLMN��,QVWLWXXW�YRRU�GH�0DULQH�
.RQLQNOLMNH�0LOLWDLUH�$FDGHPLH�
/XFKWPDFKWVWDIVFKRRO�

����� +RJHU�EHURHSVRQGHUZLMV� 1HGHUODQGVH�3ROLWLHDFDGHPLH�
����� /DJHU�HQ�PLGGHOEDDU�EHURHSVRQGHUZLMV� 2QGHURIILFLHUVRSOHLGLQJHQ�

3ROLWLHVFKROHQ�
*H]RQGKHLGV]RUJ�HQ�PDDWVFKDSSHOLMNH�GLHQVWYHUOHQLQJ�

���� 3V\FKLDWULVFKH� LQULFKWLQJHQ� HQ� ELM]RQGHUH� SV\FKLDWUL�
VFKH�NOLQLHNHQ�H�G���H[FO��YHUSOHHJKXL]HQ��

3V\FKLDWULVFKH�LQULFKWLQJHQ�

���� =ZDN]LQQLJHQLQULFKWLQJHQ� �H[FO�� JH]LQVYHUYDQJHQGH�
WHKXL]HQ��

=ZDN]LQQLJHQLQULFKWLQJHQ�

���� 9HUSOHHJKXL]HQ�� 9HUSOHHJKXL]HQ�
����� %HMDDUGHQWHKXL]HQ� �H[FO�� YRRU� SV\FKLVFK� JHVWRRUGH�

EHMDDUGHQ��
%HMDDUGHQRRUGHQ�

���� .LQGHUWHKXL]HQ�� VRFLDOH� WHKXL]HQ� H�G�� �YRRU� QLHW�
JHKDQGLFDSWHQ�

.LQGHUWHKXL]HQ��VRFLDOH�WHKXL]HQ�

����� 7HKXL]HQ�YRRU�OLFKDPHOLMN�JHKDQGLFDSWHQ��JHHQ�VFKRRO�� 7HKXL]HQ� HQ� RYHULJH� ZRRQYRUPHQ� YRRU�
OLFKDPHOLMN�JHKDQGLFDSWHQ�

����� 7HKXL]HQ� YRRU� YHUVWDQGHOLMN� JHKDQGLFDSWHQ� �LQFO�� GXE�
EHO�JHKDQGLFDSWHQ���JHHQ�VFKRRO��

�*H]LQVYHUYDQJHQGH�� WHKXL]HQ� YRRU� YHU�
VWDQGHOLMN�HQ�GXEEHO�JHKDQGLFDSWHQ�

'H�KLHU�EHGRHOGH�EHGULMIVJURHSHQ�ZRUGHQ�JHGHILQLHHUG�GRRU�GH�RPVFKULMYLQJ�YDQ�GH�EHWUHIIHQGH�6%,��
FDWHJRULH�LQ�GH�6WDQGDDUG�%HGULMIV�,QGHOLQJ��6%,���
�
��
�
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,Q� GH� KLHUQD� YROJHQGH�VXESDUDJUDIHQ�ZRUGW� YRRU� HONH� DI]RQGHUOLMNH� JURHS� ELM]RQGHUH�ZRRQJHERXZHQ�HHQ�
NRUWH�NDUDNWHULVWLHN�JHJHYHQ��,Q�GH�PHHVWH�JHYDOOHQ�NDQ�RS�EDVLV�YDQ�GH]H�NDUDNWHULVWLHNHQ�ZRUGHQ�EHVOLVW�
RI��HQ�]R� MD� LQ�ZHONH�JURHS�HHQ�EHSDDOG�JHERXZ�PRHW�ZRUGHQ�RSJHJHYHQ�� ,Q�WZLMIHOJHYDOOHQ�GLHQW�FRQWDFW�
PHW�KHW�&%6�WH�ZRUGHQ�RSJHQRPHQ��
�

������3HQLWHQWLDLUH�LQVWHOOLQJHQ�
�
*HYDQJHQLVVHQ��KXL]HQ�YDQ�EHZDULQJ��SHQLWHQWLDLUH��YRUPLQJV�LQULFKWLQJHQ��ULMNVZHUNLQULFKWLQJHQ�HQ�7%6��
LQVWHOOLQJHQ��GLH�ELM�PLQLVWHULHHO�EHVOXLW�ZRUGHQ�DDQJHZH]HQ�RS�EDVLV�YDQ�GH�%HJLQVHOHQZHW�*HYDQJHQLVZH�
]HQ��1LHW�WRW�GH�ELM]RQGHUH�ZRRQJHERXZHQ�EHKRUHQ�SHQLWHQWLDLUH�]LHNHQKXL]HQ�HQ�SHQLWHQWLDLUH�VHOHFWLHFHQ�
WUD��
�

������.ORRVWHUV�H�G��
�
*HERXZHQ�LQ�JHEUXLN�GRRU�UHOLJLHX]H�RUJDQLVDWLHV�YRRU�SHUPDQHQWH�KXLVYHVWLQJ�YDQ�HHQ�YHU]DPHOLQJ�SHUVR�
QHQ�XLW�GLH�RUJDQLVDWLH��(HQ�UHOLJLHX]H�RUJDQLVDWLH�PRHW�DOV�GRHOVWHOOLQJ�KHEEHQ�KHW�EHOLMGHQ�YDQ�GH�UHOLJLH�HQ�
KHW�XLWGUDJHQ�HUYDQ��2QGHU�UHOLJLH�ZRUGW�YHUVWDDQ�HHQ�OHYHQVEHVFKRXZLQJ�PHW�DOV�NHQPHUN�KHW�JHORYHQ�LQ�
HHQ�SHUVRQLILFDWLH�YDQ�HHQ�KRJHUH�PDFKW��'H�RUJDQLVDWLH�PRHW�LQ�HHQ�EUHGHU�NDGHU�HUNHQG�]LMQ��+LHUELM�PRHW�
ZRUGHQ� JHGDFKW� DDQ� HHQ� HUNHQQLQJ� YDQ� HHQ� RYHUNRHSHOHQGH� LQVWDQWLH� LQ� GH� YRUP� YDQ� HHQ�
NHUN�JHPHHQVFKDS��RI�GH�6WDDW�GHU�1HGHUODQGHQ��
�
�

������2SOHLGLQJVLQWHUQDWHQ�
�
*HERXZHQ� LQ�JHEUXLN�GRRU� LQWHUQDWHQ�HQ�NRVWVFKROHQ�YRRU�SHUPDQHQWH�KXLVYHVWLQJ�YDQ� OHHUOLQJHQ�PHW�DOV�
GRHO�KHW�YROJHQ�YDQ�RQGHUZLMV���
2QGHU�GH]H�JURHS�YDOOHQ��

−� SDUWLFXOLHUH�RSOHLGLQJVLQVWLWXWHQ��
−� VFKROHQ�GLH�RQGHU�DXVSLFLsQ�YDQ�KHW�0LQLVWHULH�YDQ�'HIHQVLH�YDOOHQ�HQ�GLH�DSDUWH�WRW�EHZRQLQJ�EH�

VWHPGH�JHERXZHQ�KHEEHQ�YRRU�EHURHSVRIILFLHUHQ�HQ�DGHOERUVWHQ���
−� SROLWLHVFKROHQ��
−� LQWHUQDWHQ�GLH�JHVXEVLGLHHUG�ZRUGHQ�LQ�KHW�NDGHU�YDQ�GH�UHJHOLQJ�YRRU�NLQGHUHQ�YDQ�ELQQHQVFKLS�

SHUV�HQ�NHUPLVH[SORLWDQWHQ��
�
��
�

�������*H]RQGKHLGV]RUJ�HQ�PDDWVFKDSSHOLMNH�GLHQVWYHUOHQLQJ�
�
$���*H]RQGKHLGV]RUJ�
�
7RW�EHZRQLQJ�EHVWHPGH�JHERXZHQ� LQ�JHEUXLN�GRRU� LQVWHOOLQJHQ�GLH�DFWLHI�]LMQ� LQ�GH�JH]RQGKHLGV]RUJ��(HQ�
JHPHHQVFKDSSHOLMN�NHQPHUN�YDQ�GH]H� LQVWHOOLQJHQ� LV�GDW�HU�HHQ�]RJHQDDPGH�HUNHQQLQJ�EHVWDDW�RS�JURQG�
ZDDUYDQ� GH� JHQHHVNXQGLJH� DFWLYLWHLWHQ�XLWJHRHIHQG�PRJHQ�ZRUGHQ��2QGHU� HHQ� HUNHQQLQJ�ZRUGW� YHUVWDDQ�
HHQ� �YRRUORSLJH�� EHVFKLNNLQJ� DIJHJHYHQ� RS� JURQG� YDQ� GH� =LHNHQIRQGVZHW� �=:�� HQ�RI� GH� $OJHPHQH�:HW�
%LM]RQGHUH�=LHNWHNRVWHQ� �$:%=��� GH�:HW�=LHNHQKXLV� YRRU]LHQLQJHQ��GDQ�ZHO� HHQ�EHNHQGPDNLQJ� YDQ�HHQ�
YRRUJHQRPHQ�EHVFKLNNLQJ�GRRU�GH�0LQLVWHU�YDQ�:HO]LMQ��9RONVJH]RQGKHLG�HQ�&XOWXXU�WHQ�EHKRHYH�YDQ�HHQ�
LQVWHOOLQJ�YRRU�JH]RQGKHLGV]RUJ��ZDDULQ�WHQPLQVWH�GH�QDYROJHQGH�EHVOXLWHQ�]LMQ�RSJHQRPHQ��

−� GDWXP�YDQ�LQZHUNLQJWUHGLQJ�YDQ�GH�EHVFKLNNLQJ��
−� FDSDFLWHLW��XLWJHGUXNW�LQ�EHGGHQ��
−� IXQFWLH�V��YDQ�GH�LQVWHOOLQJHQ��

'H�IXQFWLH�YDQ�GH�LQVWHOOLQJ�EOLMNW�RRN�XLW�GH�HUNHQQLQJ��
$OV�ELM]RQGHU�ZRRQJHERXZ�ZRUGHQ�DDQJHPHUNW�GH�JHERXZHQ�LQ�JHEUXLN�GRRU�LQVWHOOLQJHQ�PHW�GH�YROJHQGH�
IXQFWLH��

−� SV\FKLDWULVFKH�LQULFKWLQJ�RI�ELM]RQGHUH�SV\FKLDWULVFKH�NOLQLHN��ZDDUELM�PHGH�EHJUHSHQ�]LMQ�JHQRUPD�
OLVHHUGH�ZRRQYRUPHQ�]RDOV�VRFLRZRQLQJ�HQ�UHVRFLDOLVDWLH�HHQKHLG��

−� ]ZDN]LQQLJHQLQULFKWLQJ��ZDDUELM�PHGH�EHJUHSHQ�]LMQ�VRFLRZRQLQJ��IDVHKXLV�HQ�GHSHQGDQFHV��
−� YHUSOHHJKXLV��VRPDWLVFK�HQ�RI�SV\FKR�JHULDWULVFK���
�

�
��
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%��0DDWVFKDSSHOLMNH�'LHQVWYHUOHQLQJ�
�

7RW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�LQ�JHEUXLN�GRRU�LQVWHOOLQJHQ�GLH�DFWLYLWHLWHQ�RS�KHW�JHELHG�YDQ�GH�PDDW�
VFKDSSHOLMNH�GLHQVWYHUOHQLQJ�YHUULFKWHQ��'LW�]LMQ�DFWLYLWHLWHQ�JHULFKW�RS�KHW�KHOSHQ�YDQ�LQGLYLGXHQ�RI�JURHSHQ�
SHUVRQHQ� YRRU� ZDW� EHWUHIW� KXQ� IXQFWLRQHUHQ� LQ� GH�PDDWVFKDSSLM� RI� ZDW� EHWUHIW� KXQ� ]HOIUHG]DDPKHLG�� +HW�
EHWUHIW�KLHU�]RZHO�KXOS�DDQ�SHUVRQHQ�GLH�SUREOHPHQ�RQGHUYLQGHQ�ELM�GH�³GDJHOLMNVH�JDQJ�YDQ�]DNHQ´�LQ�YHU�
EDQG�PHW�HHQ�KDQGLFDS�RI�VSHFLILHNH�JHVWHOGKHLG��DOV�KXOS�DDQ�SHUVRQHQ�GLH�SUREOHPHQ�RQGHUYLQGHQ�ELM�KXQ�
IXQFWLRQHUHQ�LQ�GH�VRFLDOH�RPJHYLQJ��
(HQ�JHPHHQVFKDSSHOLMN�NHQPHUN�YDQ�GH]H�LQVWHOOLQJHQ�LV�GDW�GH�ILQDQFLHULQJ�YDQ�GH�DFWLYLWHLWHQ��JHGHHOWHOLMN��
SODDWV�YLQGW�YLD�HHQ�]RJHQDDPGH�VXEVLGLHEHVFKLNNLQJ�GLH�HYHQWXHHO�RS�JHPHHQWHOLMN�QLYHDX�NDQ�]LMQ�DIJHJH�
YHQ��'H]H� VXEVLGLHEHVFKLNNLQJHQ� ]LMQ� JHEDVHHUG� RS� GH�:HO]LMQVZHW�� GH�:HW� RS� GH�%HMDDUGHQRRUGHQ�� GH�
:HW� -HXJGKXOSYHUOHQLQJ��GH�7LMGHOLMNH�6XEVLGLHPDDWUHJHO�0DDWVFKDSSHOLMNH�'LHQVWYHUOHQLQJ� �760'��HQ�GH�
$OJHPHQH�:HW�%LM]RQGHUH�=LHNWHNRVWHQ��$:%=���,Q�GH�EHVFKLNNLQJ�]LMQ�WHQPLQVWH�GH�YROJHQGH�EHVOXLWHQ�
RSJHQRPHQ��

−� GDWXP�LQZHUNLQJWUHGLQJ�YDQ�GH�EHVFKLNNLQJ��
−� FDSDFLWHLW��XLWJHGUXNW�LQ�EHGGHQ��
−� IXQFWLH�V��YDQ�GH�LQVWHOOLQJ��

�
$OV�ELM]RQGHU�ZRRQJHERXZ�ZRUGHQ�LQ�GLW�NDGHU�DDQJHPHUNW�GH�JHERXZHQ�LQ�JHEUXLN�GRRU�LQVWHOOLQJHQ�PHW�GH�
YROJHQGH�IXQFWLH��

−� WHKXL]HQ�YRRU�JHKDQGLFDSWHQ��
−� EHMDDUGHQWHKXL]HQ��
−� RYHULJH�WHKXL]HQ��

�
+LHURQGHU�ZRUGHQ�HQNHOH�EHODQJULMNH�JURHSHQ�ELQQHQ�GH�LQVWHOOLQJHQ�YRRU�PDDWVFKDSSHOLMNH�GLHQVWYHUOHQLQJ�
QDGHU�WRHJHOLFKW��
�
�
%HMDDUGHQRRUGHQ�
�
'H�JURRWVWH�JURHS�ELM]RQGHUH�ZRRQJHERXZHQ�LQ�JHEUXLN�GRRU�LQVWHOOLQJHQ�YRRU�PDDWVFKDSSHOLMNH�]RUJ�ZRUGW�
JHYRUPG�GRRU�GH�EHMDDUGHQRRUGHQ�RI�EHMDDUGHQWHKXL]HQ���%HMDDUGHQRRUG��LV�GH�LQ�GH�:HW�RS�GH�%HMDDUGHQ�
RRUGHQ��:%2��JHEH]LJGH�RIILFLsOH� WHUP�YRRU�EHMDDUGHQ�WH�KXLV�HQ�GHUJHOLMNH��'H�ZHW�VSUHHNW�SDV�YDQ�HHQ�
EHMDDUGHQRRUG�DOV�HU� WHQPLQVWH���PHQVHQ� LQ�]LMQ�RSJHQRPHQ��9DQ�GXXU]DPH�KXLVYHVWLQJ� LV�VSUDNH� LQGLHQ�
QDDU� GH� EHGRHOLQJ� YDQ� EHWURNNHQ�SDUWLMHQ�� LQ� FDVX� KHW� EHMDDUGHQRRUG�HQ� GH� EHMDDUGH��RS� KHW�JHELHG� YDQ�
KXLVYHVWLQJ�ZRUGW�YRRU]LHQ�LQ�HHQ�EOLMYHQGH��GHILQLWLHYH��RSORVVLQJ��2RN�SDUWLFXOLHUH�EHMDDUGHQRRUGHQ�GLHQHQ�
WH�ZRUGHQ�RSJHJHYHQ��'H�HUNHQQLQJ�YDQ�HHQ�EHMDDUGHQRRUG��]RZHO�JHVXEVLGLHHUG�DOV�SDUWLFXOLHU��KHHW�RIILFL�
HHO�
YHUNODULQJ�YDQ�JHHQ�EH]ZDDU
��HQ�ZRUGW�DOV�UHJHO�DIJHJHYHQ�GRRU�GH�SURYLQFLH��
�
�
,QULFKWLQJHQ�YDQ�MHXJGKXOSYHUOHQLQJ�
�
,QULFKWLQJHQ� YRRU� VRFLDOH� ]RUJ� DDQ� MRQJHUHQ�� JHVXEVLGLHHUG� LQ� KHW� NDGHU� YDQ� GH�:HW� -HXJGKXOSYHUOHQLQJ��
+LHURQGHU� YDOOHQ�GH� LQWHUQDWHQ� LQ�EHKHHU�ELM�GH�6WLFKWLQJ�%LM]RQGHU� -HXJGZHUN� �%-��HQ� YHUGHU� LQULFKWLQJHQ�
ZDDU�MRQJHUHQ�RS�JURQG�YDQ�EXUJHUUHFKWHOLMNH�XLWVSUDNHQ�JHSODDWVW�ZRUGHQ��
�
��
�
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�������&DSDFLWHLW�YDQ�HHQ�ELM]RQGHU�ZRRQJHERXZ�
�
'H�GHILQLWLH�YDQ�GH�FDSDFLWHLW�YDQ�HHQ�ELM]RQGHU�ZRRQJHERXZ�OXLGW�DOV�YROJW��
�
'H� FDSDFLWHLW� YDQ� HHQ� ELM]RQGHU�ZRRQJHERXZ� LV�KHW� DDQWDO� SODDWVHQ�GDW� LQ� KHW� JHERXZ�DDQZH]LJ� LV� YRRU�
SHUPDQHQWH�KXLVYHVWLQJ�HQ�EHGULMIVPDWLJH�KXLVKRXGHOLMNH�YHU]RUJLQJ�YDQ�HHQ�YHU]DPHOLQJ�YDQ�SHUVRQHQ��
�
+HW�JDDW�GXV�QLHW�RP�KHW�DDQWDO�DDQZH]LJH�SHUVRQHQ�PDDU�RP�KHW�DDQWDO�SODDWVHQ�JHQRHPG�LQ�KHW�YLJHUHQ�
GH�PLQLVWHULsOH�EHVOXLW��LQ�GH�YLJHUHQGH�VXEVLGLHEHVFKLNNLQJ�RI��LQGLHQ�GH�ODDWVWH�QLHW�DDQZH]LJ�LV��KHW�DDQWDO�
SODDWVHQ�JHQRHPG�LQ�GH�YLJHUHQGH�HUNHQQLQJ�RI��YHUNODULQJ�YDQ�JHHQ�EH]ZDDU���:HON�VWXN�YDQ�WRHSDVVLQJ�LV�
KDQJW�DI�YDQ�GH�JURHS�ELM]RQGHUH�ZRRQJHERXZHQ�ZDDURP�KHW�JDDW��=LMQ�JHHQ�YDQ�GH]H�VWXNNHQ�DDQZH]LJ��
GDQ�GLHQW�WH�ZRUGHQ�XLWJHJDDQ�YDQ�KHW�DDQWDO�SODDWVHQ�ZDDURS�KHW�JHERXZ�LV�EHUHNHQG�3ODDWVHQ�YRRU�WLMGH�
OLMN�YHUEOLMI�]RDOV�ORJHHUNDPHUV�HQ�UXLPWHQ�YRRU�KHW�SHUVRQHHO�KRUHQ�QLHW�WRW�GH�FDSDFLWHLW��
0HW�HHQ�YHU]DPHOLQJ�SHUVRQHQ�ZRUGW�EHGRHOG�GH�JURHS�SHUVRQHQ�GLH�GRRU�GH�JHEUXLNHU�YDQ�KHW�JHERXZ�LQ�
KHW�ELM]RQGHUH�ZRRQJHERXZ�]LMQ�JHSODDWVW�RP�]LMQ�GRHOVWHOOLQJ�WH�EHUHLNHQ��+LHUQD�ZRUGW�GLW�SXQW�YRRU�HONH�
DI]RQGHUOLMNH�JURHS�ELM]RQGHUH�ZRRQJHERXZHQ�NRUW�XLWJHZHUNW��
�
3HQLWHQWLDLUH�LQVWHOOLQJHQ��GH�YHU]DPHOLQJ�SHUVRQHQ�EHVWDDW�XLW�GH�JHGHWLQHHUGHQ��'H�FDSDFLWHLW�ZRUGW�JHPH�
WHQ�LQ�SHQLWHQWLDLUH�FDSDFLWHLW�]RDOV�GLH�LQ�FLUFXODLUHV�GRRU�KHW�0LQLVWHULH�YDQ�-XVWLWLH�YDVWJHOHJG�LV��
�
.ORRVWHUV�H�G���GH�YHU]DPHOLQJ�SHUVRQHQ�EHVWDDW�XLW�GLHJHQHQ�GLH�GHHO�XLWPDNHQ�YDQ�GH�UHOLJLHX]H�RUJDQLVD�
WLH��
�
2SOHLGLQJVLQWHUQDWHQ��GH�YHU]DPHOLQJ�SHUVRQHQ�EHVWDDW�XLW�GH�OHHUOLQJHQ��
�
*H]RQGKHLGV]RUJ�HQ�PDDWVFKDSSHOLMNH�GLHQVWYHUOHQLQJ��GH�YHU]DPHOLQJ�SHUVRQHQ�EHVWDDW�XLW�GH�LQ�GH�LQVWHO�
OLQJ� JHSODDWVWH� SHUVRQHQ��9RRU� JHVXEVLGLHHUGH� LQVWHOOLQJHQ� JDDW� KHW� RP�KHW� DDQWDO� EHGGHQ� UHVSHFWLHYHOLMN�
SODDWVHQ�GDW� LQ�GH�HUNHQQLQJ�YDQ�GH� LQVWHOOLQJ�RI� LQ�GH�VXEVLGLHYHURUGHQLQJ��RS�EDVLV�ZDDUYDQ�GH�VXEVLGLH�
DDQ�GH�LQVWHOOLQJ�ZRUGW�YHUOHHQG��LV�YDVWJHVWHOG��
�
9RRU�ELMYRRUEHHOG�JHVXEVLGLHHUGH�EHMDDUGHQRRUGHQ�LV�GH�FDSDFLWHLW�KHW�DDQWDO� LQ�GH�:HW�RS�GH�%HMDDUGHQ�
RRUGHQ��:%2��HUNHQGH�SODDWVHQ��]RDOV�GRRU�GH�SURYLQFLH�MDDUOLMNV�ZRUGW�YDVWJHVWHOG�LQ�GH�SODQQHQ�ZDDUPHH�
XLWYRHULQJ�ZRUGW�JHJHYHQ�DDQ�GH�:%2��
�
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,Q�GLW�KRRIGVWXN�ZRUGW�GH�EHKDQGHOGH�PDWHULH�YDQ�HHQ�DQGHUH�NDQW�EHQDGHUG�GDQ�LQ�GH�UHVW�YDQ�GH�KDQGOHL�
GLQJ��'H�EHGRHOLQJ� LV�GDW�PHW�EHKXOS�YDQ�GH� LQ�GLW�KRRIGVWXN�RSJHQRPHQ� OLMVW�PHW� W\SHQ� WRW�EHZRQLQJ�EH�
VWHPGH�JHERXZHQ�LQ�GH�PHHVWH�JHYDOOHQ�LQ�ppQ�RRJRSVODJ�NDQ�ZRUGHQ�JH]LHQ�zI�GH�GHVEHWUHIIHQGH�HHQKHLG�
PRHW�ZRUGHQ�RSJHJHYHQ�HQ�]R�MD��LQ�ZHONH�FDWHJRULH�]LM�PRHW�ZRUGHQ�LQJHGHHOG��2P�GLW�WH�EHUHLNHQ�LV�RS�GH�
EODG]LMGHQ���� WRW�HQ����SHU�FDWHJRULH�DDQJHJHYHQ�ZHONH� W\SHQ�JHERXZHQ�PRHWHQ�ZRUGHQ�RSJHJHYHQ�HQ�
ZHONH�QLHW�� ,Q�KHW� ODDWVWH�JHYDO� LV� DDQJHJHYHQ�RI�KHW�EHWUHIIHQGH� W\SH� LQ�HHQ�DQGHUH�JURHS�PRHW�ZRUGHQ�
RSJHJHYHQ��
8LWHUDDUG�EOLMYHQ�GH�LQ�GH]H�KDQGOHLGLQJ�JHJHYHQ�GHILQLWLHV�EHSDOHQG�YRRU�GH�LQGHOLQJ�YDQ�JHERXZHQ��'RRU�
]LMQ�EHNQRSWKHLG� LV�GH]H�OLMVW�GDQ�RRN�YRRU�HHQ�DDQWDO�JHYDOOHQ�RQWRHUHLNHQG��,Q�GLH�JHYDOOHQ�PRHW�ZRUGHQ�
WHUXJJHYDOOHQ�RS�KRRIGVWXN����
�
�
��
�
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�����:RQLQJHQ�
�
:HO�RSJHYHQ�� 1LHW�RSJHYHQ��

(HQJH]LQVZRQLQJHQ� :RRQVFKHSHQ�
+RIMHVZRQLQJHQ� 9DUHQGH�VFKHSHQ�
� &DUDYDQV�
$OOHHQVWDDQGH�ZRQLQJHQ� :RRQZDJHQV�
+HUHQKXL]HQ� �
9LOOD
V� 5HFUHDWLHZRQLQJHQ��QDDU�����
%XQJDORZV� 1RRGZRQLQJHQ�
3DWLRZRQLQJHQ� %DUDNNHQ�
� :RRQNHWHQ�
0HHUJH]LQVZRQLQJHQ� �
)ODWV� �
0DLVRQHWWHV� �
%HQHGHQ��HQ�ERYHQZRQLQJHQ� 'H� WZHHGH�HHQKHLG�YDQ�GXEEHO�EHZRRQGH�ERHU�

GHULMHQ�
3RUWLHNZRQLQJHQ� �WHQ]LM�ERXZNXQGLJ�YROOHGLJ�JHVFKHLGHQ��
6HUYLFHIODWV� $DQ�GH�ZRRQEHVWHPPLQJ�RQWWURNNHQ�ZRQLQJHQ�
%HGULMIVZRQLQJHQ� �
%RHUGHULMHQ� 2QEHZRRQEDDU�YHUNODDUGH�ZRQLQJHQ�
7XLQGHUVZRQLQJHQ� �
:RQLQJ�PHW�ZLQNHO� +RWHOV�
3RUWLHUVZRQLQJHQ� %HURHSVSHQVLRQV�
'LHQVWZRQLQJHQ� :RQLQJHQ� LQ� JHEUXLN� GRRU� UHFKWVSHUVR�

QHQ�JHQRHPG� LQ�KHW�VFKHPD�RS�EO]������ LQ�FRP�
ELQDWLH�PHW�FULWHULXP������QDDU�����

� 3DQGHQ�GLH�HHQ�DQGHUH�EHVWHPPLQJ�KHEEHQ�GDQ�
EHZRQLQJ�GRRU�HHQ�SDUWLFXOLHU�KXLVKRXGHQ��HYHQ�
WXHHO�QDDU����������RI�����

HQ�YHUJHOLMNEDUH�JHERXZHQ�� HQ�YHUJHOLMNEDUH�JHERXZHQ��
��
�

����5HFUHDWLHZRQLQJHQ�
�
:HO�RSJHYHQ�� 1LHW�RSJHYHQ��

5HFUHDWLHZRQLQJHQ� :RRQVFKHSHQ�
:RQLQJHQ�LQ�EXQJDORZSDUNHQ� 9DUHQGH�VFKHSHQ�
=RPHUZRQLQJHQ� &DUDYDQV�
9DNDQWLHZRQLQJHQ� :RRQZDJHQV�
:RQLQJHQ�LQ�UHFUHDWLHJHELHGHQ� .DPSHHUERHUGHULMHQ�
9DNDQWLHEXQJDORZV� -HXJGKHUEHUJHQ�
9DNDQWLHDSSDUWHPHQWHQ� .DPSKXL]HQ�
]RQGHU�KRWHOGLHQVWYHUOHQLQJ� &RQIHUHQWLHRRUGHQ�
� 1RRGZRQLQJHQ�
� %DUDNNHQ�
� :RRQNHWHQ�
� +XLVMHV�RS�YRONVWXLQHQ�
� �
HQ�YHUJHOLMNEDUH�JHERXZHQ�� HQ�YHUJHOLMNEDUH�JHERXZHQ��
�
��
�
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�

����:RRQHHQKHGHQ�
�
:HO�RSJHYHQ�� 1LHW�RSJHYHQ��

9HUSOHHJVWHUVIODWV� 5XLPWHQ�LQ�JHERXZHQ�GLH�QLHW�
6WXGHQWHQIODWV� EHVWHPG�]LMQ�YRRU�EHZRQLQJ�GRRU�
.DPHUV�LQ�HHQ�JHERXZ�ZDDUYDQ� PHHUGHUH�SDUWLFXOLHUH�
NDQ�ZRUGHQ�DDQJHWRRQG�GDW� KXLVKRXGHQV��]RDOV��NDPHUV�YDQ�
KHW�LV�JHERXZG�RI�YHUERXZG� VWXGHQWHQ�LQ�ZRQLQJHQ�
PHW�EHVWHPPLQJ��EHZRQLQJ�GRRU�PHHUGHUH�SDUWLFXOLH�
UH�KXLVKRXGHQV��]LH�EO]������

(HQKHGHQ�LQ�ELM]RQGHUH�ZRRQJHERXZHQ�

� (HQKHGHQ�LQ�HHQ�EHGULMIVJHERXZ�YRRU�GH�KRUHFD�
� $VLHO]RHNHUVFHQWUD�
� .D]HUQHV�
� +RWHOV�
� %HURHSVSHQVLRQV�
� -HXJGKHUEHUJHQ�
� &RQIHUHQWLHRRUGHQ�
� :RRQHHQKHGHQ� LQ� JHEUXLN� GRRU� UHFKWVSHUVRQHQ�

JHQRHPG� LQ� KHW� VFKHPD� RS� EO]�� ���� LQ� FRPELQDWLH�
PHW�FULWHULXP������QDDU�����

� *HERXZHQ�GLH�HHQ�DQGHUH�EHVWHPPLQJ�GDQ�EHZR�
QLQJ� GRRU�PHHUGHUH� SDUWLFXOLHUH� KXLVKRXGHQV� KHE�
EHQ��HYHQWXHHO�QDDU���������RI������

� �
HQ�YHUJHOLMNEDUH�JHERXZHQ�� (Q�YHUJHOLMNEDUH�JHERXZHQ��
�
��
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�

�����%LM]RQGHUH�ZRRQJHERXZHQ�
�
:HO�RSJHYHQ�� 1LHW�RSJHYHQ��
3HQLWHQWLDLUH�LQULFKWLQJHQ� $OJHPHQH�]LHNHQKXL]HQ�
=RDOV�� 5HYDOLGDWLHFHQWUD�
*HYDQJHQLVVHQ� .UDDPLQULFKWLQJHQ�
KXL]HQ�YDQ�EHZDULQJ� *HVSHFLDOLVHHUGH�]LHNHQKXL]HQ�
� 3HQLWHQWLDLUH�]LHNHQKXL]HQ�
7RW�EHZRQLQJ�EHVWHPGH�JHERXZHQ�YDQ�RUJDQLVDWLHV��
]RDOV�NORRVWHUV�

$VLHO]RHNHUVFHQWUD�

� .D]HUQHV�
2SOHLGLQJVLQWHUQDWHQ� +RIMHV�YRRU�RXGHQ�YDQ�GDJHQ��QDDU�����
=RDOV�� �
.RVWVFKROHQ� 6HUYLFHIODWV��QDDU�����
,QWHUQDWHQ� �
RSOHLGLQJHQ� YRRU� EHURHSV�� �RQGHU��� RIILFLHUHQ� YDQ� GH�
1HGHUODQGVH�VWULMGNUDFKWHQ�
�

2YHULJH�ZRRQYHUEOLMYHQ�YRRU�EHMDDUGHQ�ZDDU�DOOHHQ�
KXLVYHVWLQJ� GDQ� ZHO� KXLVYHVWLQJ� LQ� FRPELQDWLH�PHW�
YRUPHQ� YDQ� GLHQVWYHUOHQLQJ� ZRUGW� JHERGHQ�� HYHQ�
WXHHO�QDDU�����RI�����

3ROLWLHVFKROHQ� *HERXZHQ� GLH� QLHW� GRRU� HHQ� UHFKWVSHUVRRQ� DOV�
%LM]RQGHU�:RRQJHERXZ� JHEUXLNW� ZRUGHQ� �ELMY�� HHQ�
OHHJVWDDQG�NORRVWHU��

3V\FKLDWULVFKH�LQULFKWLQJHQ� �
%LM]RQGHUH�SV\FKLDWULVFKH� �
NOLQLHNHQ� �
3V\FKLDWULVFKH�]LHNHQKXL]HQ� +RWHOV�
9HUVODYLQJVNOLQLHNHQ� %HURHSVSHQVLRQV�
=ZDN]LQQLJHQLQULFKWLQJHQ� �
9HUSOHHJWHKXL]HQ� �
%HMDDUGHQRRUGHQ� �
%HMDDUGHQWHKXL]HQ� �
9HU]RUJLQJVWHKXL]HQ� HQ�YHUJHOLMNEDUH�JHERXZHQ��
.LQGHUWHKXL]HQ� �
6RFLDOH�WHKXL]HQ� �
*H]LQVYHUYDQJHQGH�WHKXL]HQ� �
,QWHUQDWHQ�YRRU�ELM]RQGHUH�HQ�VRFLDOH�MHXJG]RUJ� �
,QWHUQDWHQ� YRRU� NLQGHUHQ� PHW� JHGUDJV��� OHHU�� HQ� RS�
YRHGLQJVPRHLOLMNKHGHQ�

�

,QWHUQDWHQ�YRRU�/20��HQ�=02NLQGHUHQ� �
,QWHUQDWHQ�YRRU�YRRJGLMSXSLOOHQ� �
,QWHUQDWHQ�YRRU�ELM]RQGHU�MHXJGZHUN� �
2EVHUYDWLHWHKXL]HQ���LQULFKWLQJHQ� �
:HHVKXL]HQ� �
7HKXL]HQ�YRRU�GDNOR]HQ��WKXLVOR]HQ� �
7HKXL]HQ�YRRU�RQJHKXZGH�PRHGHUV�HQ�KXQ�NLQGHUHQ� �
7HKXL]HQ�YRRU�ZHUNHQGH�MRQJHUHQ� �
7HKXL]HQ�� LQWHUQDWHQ�YRRU� OLFKDPHOLMN�HQ�YHUVWDQGHOLMN�
JHKDQGLFDSWHQ�

�

/HHIJHPHHQVFKDSSHQ� YRRU� OLFKDPHOLMN� HQ� YHUVWDQGH�
OLMN�JHKDQGLFDSWHQ�

�

9HU]RUJLQJVWHKXL]HQ� YRRU� OLFKDPHOLMN� HQ� JHHVWHOLMN�
JHKDQGLFDSWHQ�

�

� �
HQ�YHUJHOLMNEDUH�JHERXZHQ�� �
��
�
�
�
�
�
�
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