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$UF9HQW��*HOXLGGHPSHQG�YHQWLODWLHV\VWHHP�*���

$UF9HQW�� VWDDW� JDUDQW� YRRU� KRRJZDDUGLJH� JHOXLGGHP�SHQGH�HQ�JHOXLGDEVRUEHUHQGH�V\VWHPHQ��7HQ�DDQ]LHQ�YDQ�YHQWLODWLH�KHEEHQ�ZLM�KHW�$UF9HQW���JHOXLGGHPSHQG�YHQWLODWLHV\VWHHP�*���RQWZLNNHOG���'LW� V\VWHHP� RQGHUVFKHLGW� ]LFK� RS� GH�PDUNW� GRRU� HHQ�]HHU� KRJH� JHOXLGGHPSLQJ�� PHW� QDPH� ODDJ� IUHTXHQW��ELQQHQ�]HHU�FRPSDFWH�DIPHWLQJHQ��
�7RHSDVVLQJ��'RRU� WRHSDVVLQJ� YDQ� WUDGLWLRQHOH� YHQWLODWLHV\VWHPHQ� LQ�JHOXLGJHYRHOLJH� JHERXZHQ� RQWVWDDQ� JHOXLGSUREOHPHQ��'H]H�VLWXDWLH�ZRUGW�YRRUNRPHQ�GRRU�KHW�PRQWHUHQ�YDQ�WHQPLQVWH� HHQ� $UF9HQW�� JHOXLGGHPSHU� LQ� FRPELQDWLH�PHW� HHQ� JHwVROHHUGH� GRRUYRHULQJ�� 'H]H� EDVLVFRQILJX�UDWLH�LV�LQPLGGHOV�XLWJHEUHLG�WRW�HHQ�YROZDDUGLJ�OXFKWEH�KDQGHOLQJV\VWHHP�PHW�EHKXOS�YDQ�GLYHUVH�FRPSRQHQ�WHQ�HQ�GDDURS�DIJHVWHPGH�UHJHOLQJHQ���'DDURP�ELHGW�KHW�$UF9HQW��YHQWLODWLHV\VWHHP�GH�EHVWH��PRJHOLMNKHLG� RP� LQ� R�D�� FDIpV�� GLVFRWKHNHQ�� WKHDWHUV�PDDU� RRN� LQ� GH� LQGXVWULsOH� VHFWRU� �ELMY�� RPNDVWLQJHQ��RSWLPDDO�WH�YHQWLOHUHQ����
0DWHULDDO��'H� FRPSRQHQWHQ� ]LMQ� RSJHERXZG� XLW� GXEEHOZDQGLJ�SDQHOHQ�YDQ�6HQG]LPLU�YHU]LQNWH�VWDDOSODDW�HQ�HHQ�JH�SHUIRUHHUGH� 6HQG]LPLU� YHU]LQNWH� VWDDOSODDW� PHW� GDDU�WXVVHQ� HHQ� DEVRUEHUHQG� HQ� HHQ� LVROHUHQG� PDWHULDDO��WRWDOH�GLNWH�YDQ�KHW�SDQHHO�LV����PP��
�8LWYRHULQJHQ��(HQ�JHVFKLNW�$UF9HQW��JHOXLGGHPSHQG�YHQWLODWLHV\V�WHHP�ZRUGW�JHVHOHFWHHUG�RS�EDVLV�YDQ�JHOGHQGH�QRU�PHQ�HQ��UHJHOLQJHQ�ZHONH�RS�GDW�PRPHQW��JHOGHQ���6HOHFWLH�WHQ�DDQ]LHQ�YDQ�OXFKWKRHYHHOKHGHQ�DOV�YROJW��WRW������P��XXU�������� $UF9HQW��*������WRW������P��XXU�������� $UF9HQW��*������WRW������P��XXU�������� $UF9HQW��*�������WRW������P��XXU�������� $UF9HQW��*���������� �!������P��XXU���������� $UF9HQW��*�����PDDWZHUN���6HOHFWLH�WHQ�DDQ]LHQ�YDQ�JHOXLGGHPSLQJ�GLHQW�GRRU�HHQ�DNRHVWLVFK�DGYLVHXU�EHRRUGHHOG�WH�ZRUGHQ���
&RPSRQHQWHQ��'H�$UF9HQW��FRPSRQHQWHQ�]LMQ�SHUIHFW�RS�HONDDU�DIJH�VWHPG�HQ�NXQQHQ�WRW�HHQ�YROZDDUGLJ�OXFKWEHKDQGHOLQJ�V\VWHHP�RSJHERXZG�ZRUGHQ�EHVWDDQGH�XLW�HHQ��JHwVROHHUGH�GRRUYRHULQJ�YRRU�GDN��SODIRQG�HQ�ZDQG�JHOXLGGHPSHU��VXVNDVW���GLYHUVH�PRGHOOHQ�YHQWLODWRUXQLW��GLUHFW�HQ�ULHPJHGUHYHQ��VHFWLH�YRRU�OXFKWYHUZDUPLQJ��VHFWLH�YRRU�NRHOLQJ�HQ��RI�ZDUPWHWHUXJZLQQLQJ�UHJHQNDSSHQ� NDQDDO±� HQ� YHUORRSVWXNNHQ�� SOHQXP�ER[HQ��OXFKWURRVWHUV�HWF���YROOHGLJH�YHQWLODWRU±�HQ�WHPSHUDWXXUUHJHOLQJHQ���

2QWZHUS��9RRU�HON�SURMHFW�ZRUGW�HHQ�GHVNXQGLJ�YHQWLODWLHDGYLHV�VDPHQJHVWHOG�ZDDUELM� HHQ�DNRHVWLVFK� UDSSRUW� DOV�XLW�JDQJVSXQW�JHOGW�LQGLHQ�GLW�YRRUKDQGHQ�LV��9DQ�EHODQJ�LV� GDW� KHW� YHQWLODWLHV\VWHHP� QDDGORRV� DDQVOXLW� RS� GH�ERXZNXQGLJH� VLWXDWLH�� ,Q� KHW� YHQWLODWLHDGYLHV� ZRUGHQ�WHYHQV�GH�ZHQVHQ�RSJHQRPHQ�W�D�Y��GH�YHQWLODWRU±�HQ�NOLPDDWUHJHOLQJ��ZDUPWHWHUXJZLQQLQJ�HWF�'RRU�GH�FRP�ELQDWLH�YDQ�HHQ�IOH[LEHO�RQWZLNNHOLQJ��HQ�SURGXFWLHSUR�FHV� NXQQHQ� ZLM� HHQ� V\VWHHP� DDQELHGHQ� PHW� YULMZHO�RQEHJUHQVGH�PRJHOLMNKHGHQ���
0RQWDJH�HQ�RQGHUKRXG��'H� PRQWDJH�� LQEHGULMIVWHOOLQJ� HQ� RQGHUKRXG� YDQ� KHW�DDQJHERGHQ�YHQWLODWLHV\VWHHP�NXQQHQ�ZLM�JHKHHO�YRRU�X�YHU]RUJHQ����
$NRHVWLVFKH�HLJHQVFKDSSHQ��$DQ� GLW� $UF9HQW�� JHOXLGGHPSHQG� YHQWLODWLHV\VWHHP�]LMQ�ODERUDWRULXPPHWLQJHQ�YHUULFKW��0HW�EHKXOS�YDQ�DO�OH�EHVFKLNEDUH�JHJHYHQV�NDQ�HHQ�DNRHVWLVFK�DGYLVHXU�GH�QRRG]DNHOLMNH�EHUHNHQLQJHQ�PDNHQ��
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$UF9HQW��DOXPLQLXP�GDNRSVWDQG�*���
�

.HQPHUNHQ�(HQ� GDNRSVWDQG� LV� HHQ� RQGHUGHHO� YDQ� KHW� VWDQ�
GDDUG�$UF9HQW�JHOXLGGHPSHQG�YHQWLODWLHV\VWHHP��
�
'H]H� GDNRSVWDQG� LV� QRGLJ� RP� KHW� YHQWLODWLHV\V�
WHHP�YHUKRRJG�RS�HHQ�SODW�RI�OLFKW�KHOOHQG�GDN�WH�
NXQQHQ�SODDWVHQ��$OOH� RYHULJH� FRPSRQHQWHQ� YDQ�
KHW� YHQWLODWLHV\VWHHP� ZRUGW� DI� IDEULHN� YRRU]LHQ�
YDQ�GDNVWHXQHQ��
�
'H�GDNRSVWDQG�PRHW�DOWLMG�LQ�FRPELQDWLH�PHW�HHQ�
GRRUYRHULQJ�� DNRHVWLVFK� JHwVROHHUG�� WRHJHSDVW�
ZRUGHQ�� ,Q�GH]H�RSVWHOOLQJ�ZRUGW� GH�GRRUYRHULQJ�
DI�IDEULHN�YRRU]LHQ�YDQ�PRQWDJHSURILHOHQ��
�
%LM�KHW�EHSDOHQ�YDQ�GH�SRVLWLH�YDQ�GH�GDNVSDULQJ�
PRHW�UHNHQLQJ�JHKRXGHQ�ZRUGHQ�PHW�GH�ZHUNHQ�
GH�EUHHGWH�YDQ�GH�GDNRSVWDQG�HQ�GH�VHUYLFH]LMGH�
YDQ�KHW�YHQWLODWLHV\VWHHP��
�

'H� GDNRSVWDQG� ZRUGW� YDVWJH]HW� PHW� VFKURHYHQ�
HQ�NDQ�YHUYROJHQV�ZDWHUGLFKW�DIJHZHUNW�ZRUGHQ���
�
'H� GDNRSVWDQG� ZRUGW� VWDQGDDUG� YHUYDDUGLJG� XLW�
DOXPLQLXP��

'DNRSVWDQG� 0RGHO���� 0RGHO���� 0RGHO����� 0RGHO�����
� � � � �
$DQVOXLWPDDW��O[E[K���LQ�
PP�

����[�����[����� ����[�����[����� ����[�����[����� ����[�����[�����
:HUNHQGH�DIPHWLQJHQ
�O[E[K���LQ�PP�

�����[�����[����� ����[�����[����� �����[�����[����� �����[������[�����

*HZLFKW� �� �� �� ���
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
� � � � �
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$UF9HQW���'RRUYRHULQJ�DNRHVWLVFK�JHwVROHHUG�*���
�

.HQPHUNHQ�(HQ�GRRUYRHULQJ��DNRHVWLVFK�JHwVROHHUG��LV�HHQ�
EDVLVRQGHUGHHO�YDQ�KHW�VWDQGDDUG�$UF9HQW��JH�
OXLGGHPSHQG�YHQWLODWLHV\VWHHP���
�
'H]H�GRRUYRHULQJ�ZRUGW�WRHJHSDVW�LQ�GH�VSDULQ�
JHQ�YDQ�GH�YHQWLODWLHWRHYRHU�HQ��DIYRHU��2S�GH]H�
ZLM]H�VOXLW�KHW�$UF9HQW��YHQWLODWLH�V\VWHHP�SHUIHFW�
DDQ�RS�GH�JHOXLGLVROHUHQGH�ERXZFRQVWUXFWLH�
�ZDQG�RI�GDN���.LHUHQ�URQGRP�OXFKWGLFKW�DIZHUNHQ�
PHW�EHKXOS�YDQ�HODVWLVFK�EOLMYHQGH�NLW��JHHQ�
ERXZVFKXLP�WRHSDVVHQ���
�
'H�GRRUYRHULQJ�LV�YHUYDDUGLJG�DOV�GXEEHOZDQGLJ�
V\VWHHP�YDQ�6HQG]LPLU�YHU]LQNWH�VWDDOSODDW�PHW�
GDDUWXVVHQ�HHQ�LVROHUHQG�HQ�DEVRUEHUHQG�PDWHUL�
DDO��
�
'H�GRRUYRHULQJHQ�]LMQ�YHUNULMJEDDU�LQ���PRGHOOHQ��
NOHLQ��W\SH�'.��ELMYRRUEHHOG�WHJHQ�VXVNDVW��
JURRW��W\SH�'*��ELMYRRUEHHOG�WHJHQ�DDQ]XLJ]LMGH�
YHQWLODWRUXQLW��
�
$OOH�GRRUYRHULQJHQ�]LMQ�LQ���VWDQGDDUG�OHQJWHV�
YHUNULMJEDDU��DQGHUH�OHQJWHV�]LMQ�RS�DDQYUDDJ�YHU�
NULMJEDDU��/HQJWH�LV�JHOLMN�DDQ�GLNWH�JHOXLGLVROH�
UHQGH�FRQVWUXFWLH�SOXV�H[WUD�VSHOLQJ��
�
�

$UWLNHO� '.���� '.���� '.����� '.�����
'RRUYRHULQJ��NOHLQ� � � � �
$IPHWLQJHQ��K[E�� ����[����� ����[����� ����[����� ����[�����
/HQJWH��PP��*HZLFKW��NJ�� ��������� ��������� ��������� ���������
� ��������� ��������� ��������� ���������
� ��������� ��������� ��������� ���������
*DWPDDW��K[E���PP�� ����[����� ����[����� ����[����� ����[�����
� � � � �
'RRUYRHULQJ��JURRW� '*���� '*���� '*����� '*�����
$IPHWLQJHQ��K[E���PP�� ����[����� ����[����� ����[����� ����[�����
/HQJWH��PP��*HZLFKW��NJ�� ��������� ��������� ��������� ���������
� ��������� ��������� ��������� ���������
� ��������� ��������� ��������� ���������
*DWPDDW��K[E���PP�� ����[����� ����[����� ����[����� ����[�����

:DQQHHU�KHW�JHOXLGGHPSHQG�YHQWLODWLHV\VWHHP�
RS�HHQ�SODW�RI�OLFKW�KHOOHQG�GDN�ZRUGW�JHSODDWVW�
GLHQW�GH�JHwVROHHUGH�GDNGRRUYRHULQJ�DOWLMG�LQ�
FRPELQDWLH�PHW�HHQ�DOXPLQLXP�GDNRSVWDQG�WH�
ZRUGHQ�WRHJHSDVW��'H�OHQJWH�YDQ�GRRUYRHULQJ�LV�
GDQ�JHOLMN�DDQ�JHOXLGLVROHUHQGH�GDNFRQVWUXFWLH�
SOXV�KRRJWH�GDNRSVWDQG��
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$UF9HQW���6XVNDVW�/DE\ULQWGHPSHU�*���
�

.HQPHUNHQ�'H�ODE\ULQWGHPSHU�LV�GH�JHOXLGGHPSHU�GLH�KHW�ED�
VLVRQGHUGHHO�YRUPW�YDQ�KHW�$UF9HQW��JHOXLGGHP�
SHQG�YHQWLODWLHV\VWHHP��
�
'RRU�]LMQ�XQLHN�RQWZHUS�LV�GH�JHOXLGGHPSLQJ�]HHU�
KRRJ��PHW�QDPH�LQ�GH�ODJH�IUHTXHQWLHV��'RRU�]LMQ�
]HHU�FRPSDFW�DIPHWLQJHQ�HQ�YHUVFKLOOHQGH�PRGHO�
OHQ�]LMQ�WDOOR]H�RSVWHOOLQJHQ��]RZHO�ELQQHQ�DOV�EXL�
WHQ��PRJHOLMN��
�
'H�GHPSHU� LV�RSJHERXZG�DOV�GXEEHOZDQGLJ�V\V�
WHHP� YHUYDDUGLJG� XLW� HHQ� 6HQG]LPLU� YHU]LQNWH�
VWDDOSODDW� HQ� HHQ� JHSHUIRUHHUGH� 6HQG]LPLU� YHU�
]LQNWH� VWDDOSODDW� PHW� GDDUWXVVHQ� HHQ� DEVRUEH�
UHQG� HQ� LVROHUHQG� PDWHULDDO�� +HW� ODE\ULQW� LQ� GH�
GHPSHU� ]RUJW� YRRU� HHQ� PD[LPDOH� GHPSLQJ� YDQ�
JHOXLG��
�
(U� ]LMQ� �� YHUVFKLOOHQGH� XLWYRHULQJHQ� YHUNULMJEDDU�
GLH�]LFK�RQGHUVFKHLGHQ�LQ�GH�SRVLWLH�YDQ�GH�DDQ�
]XLJ��HQ�SHUV]LMGH��VSDULQJHQ���
QDPHOLMN��
PRGHO�..��GH�VSDULQJHQ�RS�EHLGH�.RUWH�]LMGHQ���
PRGHO�//��GH�VSDULQJHQ�RS�EHLGH�/DQJH�]LMGHQ��
PRGHO�./��ppQ�VSDULQJ�RS�HHQ�.RUWH�]LMGH�HQ�ppQ�
VSDULQJ�RS�HHQ�/DQJH�]LMGH��

$UWLNHO� /'����..���//���./� /'����..���//���./� /'�����..���//���./� /'�����..���//���./�
'HPSHU� � � � �
$IPHWLQJHQ��O[E[K�� �����[�����[����� �����[�����[����� �����[�����[����� �����[�����[�����
.DQDDOPDDW��PP�� ����[����� ����[����� ����[����� ����[�����
*HZLFKW��NJ�� ��� ��� ���� ����
� � � � �
/XFKWKRHYHHOKHLG��
�P��K��

����� ����� ����� �����
,�F�P��$UF9HQW�YHQWLOD�
WRUXQLW�

95����''�5'� 95����''�5'� 95�����''�5'� 95�����5'�

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

�
'H]H� ODE\ULQWGHPSHU� GLHQW� DOWLMG� LQ� FRPELQDWLH�
PHW� HHQ� $UF9HQW�� JHwVROHHUGH� GRRUYRHULQJ� WH�
ZRUGHQ� JHSODDWVW�� ]LH� RRN� SURGXFWEODG�
³'RRUYRHULQJ�� DNRHVWLVFK� JHwVROHHUG�� V\VWHHP�
*��´��
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$UF9HQW��5HFKWH�YHQWLODWRUXQLW�*���
�

.HQPHUNHQ�(HQ� YHQWLODWRUXQLW�� GLUHFW� JHGUHYHQ�� UHFKW�PRGHO��
YRUPW�HHQ�RQGHUGHHO�YDQ�HHQ�VWDQGDDUG�$UF9HQW��
JHOXLGGHPSHQG�YHQWLODWLHV\VWHHP��
�
'H�YHQWLODWRUXQLW� LV�YHUYDDUGLJG�DOV�GXEEHOZDQGLJ�
V\VWHHP� YDQ� 6HQG]LPLU� YHU]LQNWH� VWDDOSODDW� PHW�
GDDUWXVVHQ�HHQ�LVROHUHQG�HQ�DEVRUEHUHQG�PDWHUL�
DDO�HQ� LV�YRRU]LHQ�YDQ�HHQ�FHQWULIXJDDO�YHQWLODWRU�
PHW� YRRUZDDUWV� JHERJHQ� VFKRHSHQ� YHUYDDUGLJG�
XLW� 6HQG]LPLU� YHU]LQNWH� VWDDOSODDW�PHW� HHQ�GLUHFW�
RS�GH�DV�JHPRQWHHUGH�HOHNWURPRWRU��
�
'H]H� YHQWLODWRUXQLW� LV� RRN� OHYHUEDDU� PHW� LQJH�
ERXZG� OXFKWILOWHU� RP� YHUYXLOLQJ� YDQ� GH� FHQWULIX�
JDDOYHQWLODWRU� WH� YRRUNRPHQ�� 8� NXQW� NLH]HQ� XLW�
HHQ� ZHJZHUSILOWHU� HQ� HHQ� XLWZDVEDDU� OXFKWILOWHU��
'H]H� YHQWLODWRUXQLW� LV� ��� PP� ODQJHU�� 8LWQHPHQ�
YDQ�OXFKWILOWHU�LV�PRJHOLMN�GRRU�GHPRQWDJH�YDQ�KHW�
FRPSRQHQW� JHPRQWHHUG� WHJHQ� GH� DDQ]XLJ]LMGH�
YDQ�GH�YHQWLODWRUXQLW��
,Q�YHUEDQG�PHW�RQGHUKRXG�PRHW�GH�YHQWLODWRUXQLW�
DOWLMG� EHUHLNEDDU� EOLMYHQ� HQ� XLWJHERXZG� NXQQHQ��
ZRUGHQ��
$OOH�DDQVOXLWLQJHQ�]LMQ�VWDQGDDUG�DDQ�GH� UHFKWHU�
]LMGH�YDQ�GH��
PRGXOHEORN��JH]LHQ�PHW�GH�OXFKWULFKWLQJ�PHH����

'H� YHQWLODWRUXQLW� GLHQW� YRRU]LHQ� WH� ZRUGHQ� YDQ�
HHQ�PRWRUEHYHLOLJLQJVFKDNHODDU�F�T��ZHUNVFKDNH�
ODDU��'H]H�NXQQHQ�RS�YHU]RHN�DI� IDEULHN�JHPRQ�
WHHUG�ZRUGHQ��

5HFKWH�YHQWLODWRU� ���''��6� ���''��6� ���''��6� ����''��6�
0RGXOHEORN� � � � �
$IPHWLQJHQ��O[E[K��PP� ����[�����[����� ����[�����[����� ����[�����[����� ����[�����[�����
*HZLFKW��OHHJ���NJ�� ��� ��� ��� ���
6SDULQJ�]XLJ]LMGH��E[K�� ����[����� ����[����� ����[����� ����[�����
(OHFWURPRWRU�� � � � �
6SDQQLQJ��9�� ���� ���� ���� ����
9HUPRJHQ��N:�� ������ ������ ������ ������
6WURRP��$�� �� �� �� ��
6QHOKHLG��USP�� ����� ����� ����� ����
$DQWDO�VQHOKHGHQ� �� �� �� ��
/XFKWKRHYHHOKHLG� � � � �
/XFKWGHELHW��P��K���3D��� ����������� ����������� ����������� �����������
9HQWLODWRUVFKDNHODDU�� � � � �
7UDQVIRUPDWRU���VW�� ���9����$� ���9����$� ���9����$� ���9����$�
6FKDNHODDU��������� �� ���9����$� ���9����$� ��
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$UF9HQW��+DDNVH�YHQWLODWRUXQLW�*���
�

.HQPHUNHQ�(HQ�YHQWLODWRUXQLW��GLUHFW�JHGUHYHQ��KDDNV�PRGHO��
YRUPW�HHQ�RQGHUGHHO�YDQ�HHQ�VWDQGDDUG�$UF9HQW��
JHOXLGGHPSHQG�YHQWLODWLH�V\VWHHP��
�
'H�YHQWLODWRUXQLW� LV�YHUYDDUGLJG�DOV�GXEEHOZDQGLJ�
V\VWHHP� YDQ� 6HQG]LPLU� YHU]LQNWH� VWDDOSODDW� PHW�
GDDUWXVVHQ�HHQ�LVROHUHQG�HQ�DEVRUEHUHQG�PDWHUL�
DDO�HQ� LV�YRRU]LHQ�YDQ�HHQ�FHQWULIXJDDO�YHQWLODWRU�
PHW� YRRUZDDUWV� JHERJHQ� VFKRHSHQ� YHUYDDUGLJG�
XLW� 6HQG]LPLU� YHU]LQNWH� VWDDOSODDW�PHW� HHQ�GLUHFW�
RS�GH�DV�JHPRQWHHUGH�HOHNWURPRWRU��
�
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