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YRQ�0LFKDHO�)LVFKHU�

%HYRU�HV�DQ�GLH�9HUDUEHLWXQJ�YRQ�'DWHLHQ�JHKW��PX��]XHUVW�GLH�)UDJH�JH�
NOlUW�ZHUGHQ��ZDV�'DWHLHQ��EHUKDXSW�VLQG��

'DWHQ�ZHUGHQ�]XQlFKVW�LP�$UEHLWVVSHLFKHU�HU]HXJW�XQG�JHVSHLFKHUW��

'D� DOOH� 'DWHQ� LP� $UEHLWVVSHLFKHU� XQG� GDPLW� QDW�UOLFK� DXFK� GLH� 3UR�
JUDPPGDWHQ� EHL� GHU� 3URJUDPPEHHQGLJXQJ� EH]LHKXQJVZHLVH� HLQHP� 5H�
VHW�+HUXQWHUIDKUHQ� GHV� &RPSXWHUV� JHO|VFKW� ZHUGHQ��P�VVHQ� DOOH� 'DWHQ��
GLH�DXFK�GDQDFK�HUKDOWHQ�EOHLEHQ�VROOHQ��YRU�%HHQGLJXQJ�GHV�3URJUDPPV�
DXI� HLQHP� 'DWHQWUlJHU� �EHLVSLHOVZHLVH� DXI� HLQHU� )HVWSODWWH�� JHVSHLFKHUW�
ZHUGHQ�� 'LHVH� 6SHLFKHUXQJ� HUIROJW� LQ� DOOHQ� PRGHUQHQ� 'DWHLV\VWHPHQ�
VWUXNWXULHUW�XQG�QDFK�'DWHLHQ�JHWUHQQW��

'DWHLHQ� VLQG� (LQKHLWHQ� DXV� 'DWHQ�� GLH� XQWHU� HLQHP� EHVWLPPWHQ�1DPHQ�
DXI� HLQHP� 'DWHQWUlJHU� JHVSHLFKHUW� ZHUGHQ�� 'LH� NOHLQVWH� (LQKHLW� HLQHU�
'DWHL�LVW�LQ�DOOHQ�'DWHLV\VWHPHQ�HLQ�%\WH��

,P�1RUPDOIDOO� KDQGHOW� HV� VLFK� EHLP� ,QKDOW� YRQ� 'DWHLHQ� XP� ]XVDPPHQ�
KlQJHQGH� ,QIRUPDWLRQHQ�� =ZDU� ZLUG� YRQ� NHLQHP� 'DWHLV\VWHP� YHUODQJW��
GD��'DWHLHQ�VWUHQJ�QDFK�'DWHQ�JOHLFKHQ�7\SV�JHWUHQQW�ZHUGHQ�P�VVHQ�²�
VR� ZlUH� HV� DXFK� P|JOLFK�� EHLVSLHOVZHLVH� HLQ� 03��6W�FN� ]XVDPPHQ� PLW�
HLQHP�.RFKUH]HSW� LQ� HLQHU�'DWHL� DE]XVSHLFKHUQ�²�� DEHU� VLQQYROO� LVW�GLHVH�
7UHQQXQJ�QLFKW�QXU��ZHLO�DXI�GLH�'DWHQ�VRQVW�XQWHU�8PVWlQGHQ�QXU�QRFK�
PLW�VSH]LHOOHQ�+LOIVSURJUDPPHQ�]XJHJULIIHQ�ZHUGHQ�NDQQ��VRQGHUQ�JUXQG�
VlW]OLFK�DXFK�ZHJHQ�GHU�NODU�QDFKYROO]LHKEDUHQ�6WUXNWXU�²�GHU�2UGQXQJ�²�
LQQHUKDOE�GHV�'DWHLV\VWHPV��

8QWHU� YHUVFKLHGHQHQ� 'DWHLV\VWHPHQ� JLEW� HV� YHUVFKLHGHQH� 5HJHOQ� VRZLH�
.RQYHQWLRQHQ�I�U�'DWHLQDPHQ���

6R�VHW]W�VLFK�GHU�'DWHLQDPH�XQWHU�06�:LQGRZV��GDV�DQ�GLH�7UDGLWLRQ�YRQ�
&3�0�XQG�06�'26�DQNQ�SIW��LP�1RUPDOIDOO�DXV�GHP�HLJHQWOLFKHQ�1DPHQ�
XQG�GHU�GXUFK�HLQHQ�3XQNW�DEJHWUHQQWHQ�(QGXQJ��GLH�$XIVFKOX���EHU�GHQ�
,QKDOW�JLEW��EHLVSLHOVZHLVH��([H�I�U�DXVI�KUEDUH�'DWHLHQ���7[W�I�U�7H[WGD�
WHLHQ���]XVDPPHQ��

8QL[�NHQQW�WUDGLWLRQHOO�]ZDU�NHLQH�'DWHLHQGXQJHQ�� LQ�GHU�3UD[LV�ZHUGHQ�
GLHVH� MHGRFK� KHXWH� HEHQVR� ZLH� LQ� :LQGRZV� YHUZHQGHW�� :HGHU� :LQGRZV�
QRFK�8QL[�HU]ZLQJHQ�GLHV��

�1(7�OHKQW�VLFK�VWDUN�DQ�GDV�'DWHLV\VWHPNRQ]HSW�YRQ�:LQGRZV�DQ��NHQQW�
DOVR� /DXIZHUNVEXFKVWDEHQ�� 81&�3IDGH�� XQG� YHUZHQGHW� GLH� .RQYHQWLRQ�
GHU�'DWHLHQGXQJHQ��
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$OOHQ�PRGHUQHQ�'DWHLV\VWHPHQ�JHPHLQVDP�LVW�

♦ GLH�KLHUDUFKLVFKH�6SHLFKHUXQJ�GHU�'DWHLHQ�LQ�9HU]HLFKQLVVHQ�XQG�8Q�
WHUYHU]HLFKQLVVHQ��

♦ GDV�9HUVHKHQ�GHU�9HU]HLFKQLVVH�XQG�'DWHLHQ�PLW�'DWXP�XQG�8KU]HLW�
GHU�OHW]WHQ�bQGHUXQJ�XQG��

♦ GLH�9HUJDEH�YRQ�5HFKWHQ�DQ�GHQ�9HU]HLFKQLVVHQ�XQG�'DWHLHQ��

1XQ� ]XU�9HUDUEHLWXQJ� YRQ�'DWHLHQ��'DV� VLQG� DOOH�$UEHLWHQ�� GLH� VLFK� DXI�
GDV�'DWHLV\VWHP�EH]LHKHQ��

'D]X�]lKOHQ�QLFKW�QXU�GLH�JlQJLJHQ�2SHUDWLRQHQ�PLW�GHP�,QKDOW�GHU�'D�
WHLHQ�ZLH� GDV�gIIQHQ�� /HVHQ�� 6FKUHLEHQ�� 6FKOLH�HQ�� VRQGHUQ�DXFK� VROFKH��
GLH� GLH� 6WUXNWXU� GHV� 'DWHLV\VWHPV� EHWUHIIHQ�� ZLH� 9HU]HLFKQLVVH� DQOHJHQ��
'DWHLHQ�YHUVFKLHEHQ��'DWHLJU|�H�HUPLWWHOQ�XQG�VR�ZHLWHU��

*HUDGH�EHL�GHU�6SHLFKHUXQJ�YRQ�'DWHQ��EHL�GHQHQ�HV�DXI�HIIL]LHQWHQ�ZDKO�
IUHLHQ�=XJULII�DQNRPPW��YHUZHQGHW�PDQ�KHXWH�LQ�YLHOHQ�%HUHLFKHQ�'DWHQ�
EDQNHQ�ZLH�06�$FFHVV��0\64/�RGHU�2UDFOH��'HQQRFK�VLQG�'DWHLV\VWHPH�
QLFKW�ZHJ]XGHQNHQ���

,QVEHVRQGHUH� EHL� GHU� 6SHLFKHUXQJ� YRQ� �QLFKW� ]X� XPIDQJUHLFKHQ�� VFKZHU�
VWUXNWXULHUEDUHQ��'DWHQ�DXI�'HVNWRS�6\VWHPHQ�YHUZHQGHW�PDQ�DEHU�QDFK�
ZLH� YRU� 'DWHLHQ�� GHQ� (LQVDW]� HLQHU� 'DWHQEDQN� P�VVWH� PDQ� LQ� VROFKHQ�
)lOOHQ�DOV��EHUWULHEHQ�XQG�XPVWlQGOLFK�DQVHKHQ��

'DV� �1(7�)UDPHZRUN� EHVLW]W� NHLQ� HLJHQHV� 3IDGV\VWHP�� VRQGHUQ� HQW�
VSULFKW� GHP� YRQ� :LQGRZV� �PLW� .RQ]HSWHQ� ZLH� /DXIZHUNVEXFKVWDEHQ��
81&��%DFNVODVK�DOV�7UHQQ]HLFKHQ�XG�VR�ZHLWHU���=XQlFKVW�PDJ�GLHVH�7DW�
VDFKH�HQWWlXVFKHQG�ZLUNHQ��HUZHFNW��1(7�GRFK�DOV�MDYD�lKQOLFKHV�6\VWHP�
GHQ�(LQGUXFN��HV�ZlUH�DXI�3ODWWIRUPXQDEKlQJLJNHLW�KLQ�RSWLPLHUW��MHGRFK�
N|QQWH�PDQ�PLQGHVWHQV� HLQHQ� JXWHQ�*UXQG� DQI�KUHQ��ZDUXP� I�U� �1(7�
NHLQ�HLJHQHV�HLQKHLWOLFKHV�'DWHLV\VWHP�TXDVL�DOV�,QWHUIDFH�GHILQLHUW�ZXUGH��

(V�LVW�HK�QXU�PLQLPDOHU�$XIZDQG�HUIRUGHUOLFK��XP�IDVW�YROONRPPHQH�3RU�
WLHUEDUNHLW� DXI�'DWHLV\VWHPHEHQH� ]X� HUUHLFKHQ�� LQGHP� ]HQWUDO� GDV�%DVLV�
YHU]HLFKQLV� JHVSHLFKHUW�ZLUG� XQG� DOOH� 3IDGDQJDEHQ� DXI� GLHVHP�%DVLVYHU�
]HLFKQLV� DXIVHW]HQ��ZDV�GDQN�8QWHUVW�W]XQJ�GHV�6ODVK�=HLFKHQV� LQ�3IDG�
DQJDEHQ� DXI� DOOHQ� 3ODWWIRUPHQ�P|JOLFK� LVW�� *DQ]� DEJHVHKHQ� GDYRQ�� GD��
DXI� 3RUWLHUEDUNHLW� KLQ� HQWZLFNHOWH� $QZHQGXQJHQ� EHYRU]XJW� PLW� 'DWHQ�
EDQNHQ�DUEHLWHQ�G�UIWHQ��(LQ�GHUDUWLJHV�'DWHLV\VWHP�,QWHUIDFH�KlWWH�VLFK�
VRPLW�NDXP�JHORKQW��

'DU�EHU��RE�GDV�YRUUDQJLJH�=LHO�EHL�GHU�(LQI�KUXQJ�YRQ��1(7�GLH�3RUWLHU�
EDUNHLW�ZDU��Ol�W�VLFK��EULJHQV�ODQJH�GLVNXWLHUHQ�����
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�1(7� YHUVWHKW� %ODFNVODVKHV� �ª?©�� ZLH� HLQIDFKH� 6FKUlJVWULFKH� �ª�©�� DOV�
7UHQQ]HLFKHQ�LQ�3IDGHQ��ZREHL�DXFK�0LVFKIRUPHQ�J�OWLJ�VLQG��

&�?:,1'2:6?6<67(0�

&��:,1'2:6�6<67(0�

&�?:,1'2:6�6<67(0�

'LH�9HUZHQGXQJ�GHV�6FKUlJVWULFKV�KDW�HLQHQ9RUWHLO��'HU�%DFNVODVK�LVW�MD�
DOV�6\PERO�I�U�6WHXHU]HLFKHQ�UHVHUYLHUW��,Q�HLQHU�3IDGDQJDEH�ZLH�?QHZGDWD�
Z�UGH� EHLVSLHOVZHLVH� GDV� ?Q� DOV� =HLOHQXPEUXFK� YHUVWDQGHQ�ZHUGHQ��'HV�
ZHJHQ� VROOWH� EHL� GHU�9HUZHQGXQJ� GHV� %ODFNVODVKHV� GLHVHU� HQWZHGHU� YHU�
GRSSHOW�ZHUGHQ��

�&�??:,1'2:6??6<67(0��

'HU�&RPSLOHU�YHUVWHKW�ª??©�DOV�HLQHQ�%DFNVODVK�XQG�OHJW�GLHVHQ�GDQQ�VR�LQ�
GHU�$VVHPEO\�DE��2GHU�HV�VROOWH�GHU�.ODPPHUDIIH�YRU�3IDGDQJDEHQ�JHVHW]W�
ZHUGHQ��

#�&�?:,1'2:6?6<67(0��

(LQH� $OWHUQDWLYH� ]XU� 9HUGRSSHOXQJ� GHV� %DFNVODVKHV� ELHWHW� &�� QlPOLFK�
GXUFK�GLH�#�1RWDWLRQ���

'LH�$QJDEHQ��

#�&�?:,1'2:6?6<67(0���

XQG��

�&�??:,1'2:6??6<67(0��

EH]HLFKQHQ�DOVR�GHQVHOEHQ�3IDG��

=XU� 9HUPHLGXQJ�P\VWHUL|VHU� )HKOHU� EHLP� =XJULII� DXI� 9HU]HLFKQLVVH� XQG�
'DWHLHQ�VROOWH�PDQ�VLFK�JOHLFK�YRQ�$QIDQJ�DQ�HLQH�NRUUHNWH�6FKUHLEZHLVH�
I�U�3IDGDQJDEHQ�DQJHZ|KQHQ��DOVR�HQWZHGHU�GLH�#�6FKUHLEZHLVH�RGHU�GLH�
PLW�YHUGRSSHOWHQ�%DFNVODVKHV��

������$XI�'DWHLLQKDOWH�]XJUHLIHQ�

'LH� �1(7�.ODVVHQELEOLRWKHNHQ� XQWHUVFKHLGHQ� ]ZLVFKHQ� ]ZHL� 0HWKRGHQ��
XP�DXI�'DWHLLQKDOWH�]X]XJUHLIHQ��

♦ %LQlU]XJULII�� � $XI� GLH�'DWHQ� NDQQ� E\WH�� EH]LHKXQJVZHLVH� EORFNZHLVH�
]XJHJULIIHQ�ZHUGHQ���.ODVVHQ�%LQDU\5HDGHU�%LQDU\:ULWHU��

♦ 7H[W]XJULII��$XI�GLH�'DWHQ�NDQQ�]HLOHQZHLVH� ]XJHJULIIHQ�ZHUGHQ��$OV�
7UHQQ]HLFKHQ� JHOWHQ� =HLOHQHQGH]HLFKHQ�� �.ODVVHQ� 6WUHDP5HD�
GHU�6WUHDP:ULWHU��
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'DV� �1(7�)UDPHZRUN�ELHWHW�HLQH�EUHLWH�3DOHWWH�DQ�.ODVVHQ�I�U�GHQ�8P�
JDQJ�PLW�'DWHLHQ�XQG�9HU]HLFKQLVVHQ�DQ��

�

.ODVVH� $XIJDEH�

%LQDU\5HDGHU� /HVHQ�YRQ�%LQlUGDWHQ�

%LQDU\:ULWHU� 6FKUHLEHQ�YRQ�%LQlUGDWHQ�

%XIIHUHG6WUHDP� 3XIIHU�I�U�/HVH��XQG�6FKUHLE]XJULII�DXI�DQGHUHQ�6WUHDP�

'LUHFWRU\� 6WDWLVFKH�0HWKRGHQ�I�U�GHQ�9HU]HLFKQLV]XJULII�

'LUHFWRU\,QIR� ,QVWDQ]PHWKRGHQ�I�U�GHQ�9HU]HLFKQLV]XJULII�

'LUHFWRU\1RW)RXQG��
([FHSWLRQ�

$XVQDKPH�LP�)DOOH�HLQHV�IHKOJHVFKODJHQHQ�3IDG�=XJULIIHV�

(QG2I6WUHDP([FHSWLRQ� $XVQDKPH�LP�)DOOH�HLQHV�=XJULIIV��EHU�GDV�6WUHDPHQGH�KLQDXV�

(UURU(YHQW$UJV� 6WHOOW�'DWHQ�I�U�GDV�(UURU�(YHQW�]XU�9HUI�JXQJ�

)LOH� 6WDWLVFKH�0HWKRGHQ�I�U�GHQ�'DWHL]XJULII�

)LOH,QIR� ,QVWDQ]PHWKRGHQ�I�U�GHQ�'DWHL]XJULII��

)LOH/RDG([FHSWLRQ� $XVQDKPH��ZHQQ�'DWHL�]ZDU�YRUKDQGHQ�LVW��DEHU�QLFKW�JH|IIQHW�
ZHUGHQ�NDQQ�

)LOH1RW)RXQG([FHSWLRQ� $XVQDKPH�LP�)DOOH�GHV�=XJULIIV�DXI�QLFKW�H[LVWLHUHQGH�'DWHL�

)LOH6WUHDP� 0HWKRGHQ�I�U�VRZRKO�V\QFKURQHQ�DOV�DXFK�DV\QFKURQHQ�'DWHL�
]XJULII�

)LOH6\VWHP(YHQW$UJV� 6WHOOW�'DWHQ�I�U�'LUHFWRU\�(YHQWV�]XU�9HUI�JXQJ��

&KDQJHG��&UHDWHG��'HOHWHG��

)LOH6\VWHP,QIR� %DVLVNODVVH�I�U�'LUHFWRU\,QIR�XQG�)LOH,QIR�

)LOH6\VWHP:DWFKHU� 3U�IW�DXI�bQGHUXQJHQ�LP�'DWHLV\VWHP�

,QWHUQDO%XIIHU2YHUIORZ��
([FHSWLRQ�

$XVQDKPH�LP�)DOOH�HLQHV�hEHUODXIV�GHV�LQWHUQHQ�3XIIHUV�

,2'HVFULSWLRQ$WWULEXWH� 6HW]HQ�GHU�%HVFKUHLEXQJ��GLH�(QWZLFNOXQJVWRROV�DQ]HLJHQ�N|Q�
QHQ��ZHQQ�(YHQWV��(UJlQ]XQJHQ�RGHU�(LJHQVFKDIWHQ�DQJHVSUR�
FKHQ�ZHUGHQ�

,2([FHSWLRQ� $XVQDKPH�LP�)DOOH�HLQHV�,�2�)HKOHUV��EHLVSLHOVZHLVH�EHL�+DUG�
ZDUHGHIHNWHQ��

0HPRU\6WUHDP� *HQHULHUHQ�HLQHV�6WUHDPV��GHU�DXVVFKOLH�OLFK�PLW�GHP�$UEHLWV�
VSHLFKHU�DUEHLWHW�

7DEHOOH������.ODVVHQ�I�U�GHQ�8PJDQJ�PLW�'DWHLHQ�XQG�9HU]HLFKQLVVHQ��7HLO����
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3DWK� 6WULQJ�2SHUDWLRQHQ��GLH�3IDG�,QIRUPDWLRQHQ�HQWKDOWHQ��EHL�
VSLHOVZHLVH�(UPLWWHOQ�GHV�NRPSOHWWHQ�3IDGHV�]X�HLQHU�'DWHL��

3DWK7RR/RQJ([FHSWLRQ� $XVQDKPH�LP�)DOOH�HLQHU�hEHUVFKUHLWXQJ�GHU��YRP�6\VWHP�
YRUJHJHEHQHQ��PD[LPDOHQ�3IDGOlQJH�

5HQDPHG(YHQW$UJV� /LHIHUW�'DWHQ�I�U�GDV�5HQDPHG�(YHQW�

6WUHDP� $EVWUDNWH�%DVLVNODVVH�I�U�DOOH�6WUHDPV�

6WUHDP5HDGHU� 6WUHDP�]XP�/HVHQ�DXV�7H[WGDWHLHQ�

6WUHDP:ULWHU� 6WUHDP�]XP�6FKUHLEHQ�LQ�7H[WGDWHLHQ�

7H[W5HDGHU� $EVWUDNWH�%DVLVNODVVH�]XP�VHTXHQWLHOOHQ�/HVHQ�

7H[W:ULWHU� $EVWUDNWH�%DVLVNODVVH�]XP�VHTXHQWLHOOHQ�6FKUHLEHQ�

7DEHOOH������.ODVVHQ�I�U�GHQ�8PJDQJ�PLW�'DWHLHQ�XQG�9HU]HLFKQLVVHQ��7HLO����

)�U�HLQLJH�GLHVHU�.ODVVHQ�IROJHQ�QRFK�%HLVSLHOH��

'LH�DP�PHLVWHQ�JHEUDXFKWHQ�.ODVVHQ�I�U�'DWHLHQ�VLQG�)LOH6WUHDP��%LQD�
U\5HDGHU� EH]LHKXQJVZHLVH�%LQDU\:ULWHU�� 6WUHDP5HDGHU� EH]LHKXQJVZHLVH�
6WUHDP:ULWHU�XQG�)LOH�EH]LHKXQJVZHLVH�)LOH,QIR��I�U�9HU]HLFKQLVVH�'LUHF�
WRU\�EH]LHKXQJVZHLVH�'LUHFWRU\,QIR��'LH�.ODVVHQ�)LOH,QIR�EH]LHKXQJVZHLVH�
'LUHFWRU\,QIR�ELHWHW� ]ZDU�lKQOLFKH�XQG�JOHLFKH�0HWKRGHQ�PLW�GHU� MHZHLOV�
VHOEHQ� )XQNWLRQDOLWlW� ZLH� GLH� .ODVVHQ� )LOH� EH]LHKXQJVZHLVH� 'LUHFWRU\��
MHGRFK�VLQG�OHW]WHUH�VWDWLVFK�GHNODULHUW��GDV�KHL�W��HV�NDQQ�DXI�VLH�]XJHJULI�
IHQ�ZHUGHQ�� RKQH�GD��HLQ�2EMHNW� HU]HXJW�ZHUGHQ�PX���6RPLW�ELHWHW� VLFK�
GHU� (LQVDW]� GHU� .ODVVH�)LOH� GDQQ� DQ�� ZHQQ� QXU� HLQ� HLQ]LJHU� =XJULII� DXI�
HLQH�EHVWLPPWH�'DWHL�HUIROJHQ�VROO��DQVRQVWHQ�GHU�GHU�.ODVVH�)LOH,QIR��

0|FKWH�PDQ�LQ�HLQHP�3URJUDPP�EHLVSLHOVZHLVH�QXU�PDO�VFKQHOO�HLQH�'DWHL�
NRSLHUHQ��JHQ�JW�GHU�=XJULII��EHU�GLH�VWDWLVFKH�.ODVVH�)LOH��

)LOH�&RS\�#�RULJLQDO���#�NRSLH�������������������'DWHL�NRSLHUHQ�

6ROOHQ� GDJHJHQ�PHKUHUH�2SHUDWLRQHQ� DXI� GLHVHOEH�'DWHL� DQJHZDQGW�ZHU�
GHQ��HPSILHKOW�VLFK�GDV�$QOHJHQ�HLQHV�2EMHNWV�YRQ�)LOH,QIR��

)LOH,QIR�I� �QHZ�)LOH,QIR��RULJLQDO����

6\VWHP�&RQVROH�:ULWH/LQH�I�/HQJWK�����%\WH�ZHUGHQ�NRSLHUW�������'DWHLOlQJH��

����������������������������������������������������������������DXVJHEHQ�

I�&RS\7R��NRSLH�������������������������������������������������'DWHL�NRSLHUHQ�

'LH� ([FHSWLRQ�.ODVVHQ� ZLH� EHLVSLHOVZHLVH� )LOH1RW)RXQG([FHSWLRQ� XQG�
3DWK7RR/RQJ([FHSWLRQ� VLQG�GXUFK� LKUH�1DPHQ�VHOEVWHUNOlUHQG�XQG�N|Q�
QHQ�ZLH��EOLFK��EHU�WU\�FDWFK�%O|FNH�DEJHIDQJHQ�ZHUGHQ��GLH�GLH�UHOHYDQWH�
2SHUDWLRQHQ�XPVFKOLH�HQ��
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������9HUZHQGXQJ�GHU�6WUHDPNODVVHQ�

8QWHU� HLQHP�6WUHDP�YHUVWHKW�PDQ� LQ� �1(7�HLQHQ�'DWHQDXVWDXVFKNDQDO��
�EHU� GHQ� 'DWHQ� ]ZLVFKHQ� $QZHQGXQJ� XQG� YHUVFKLHGHQHQ� 'DWHQTXHOOHQ�
XQG� �]LHOHQ� DXVJHWDXVFKW� ZHUGHQ� �EHLVSLHOVZHLVH� 6FKUHLEHQ�/HVHQ� LQ�YRQ�
'DWHLHQ��6SHLFKHU�RGHU�1HW]ZHUN���

=XP�=XJULII�DXI�GHQ�,QKDOW�YRQ�'DWHLHQ��/HVHQ�XQG�6FKUHLEHQ��ZHUGHQ�LP�
�1(7�)UDPHZRUN�JUXQGVlW]OLFK�6WUHDPNODVVHQ�HLQJHVHW]W��

'LH� 9HUZHQGXQJ� YRQ� 6WUHDPNODVVHQ� ELHWHW� GLH� 9RUWHLOH�� GD�� VLFK� 3UR�
JUDPPlQGHUXQJHQ�� GLH� GDULQ� EHVWHKHQ�� GHQ� =XJULII� DXI� 'DWHLHQ� GXUFK�
=XJULIIH� DXI� DQGHUH� 0HGLHQ� �ZLH� 6SHLFKHU� RGHU� 1HW]ZHUN�� ]X� HUVHW]HQ��
EHTXHP�GXUFKI�KUHQ�ODVVHQ��LQGHP�HLQIDFK�GLH�.ODVVH�JHlQGHUW�ZLUG��

3URJUDPPH�� GLH� DXI�'DWHLHQ� ]XJUHLIHQ�� ODVVHQ� VLFK�QDW�UOLFK� DXFK� OHLFKW�
XP�=XJULIIH�DXI�DQGHUH�0HGLHQ�HUJlQ]HQ��

=XQlFKVW�HLQ�%HLVSLHOSURJUDPP�]XU�9HUZHQGXQJ�GHU�6WUHDPNODVVHQ��GDV�
GLH�7H[WGDWHL� ID�W[W�DQOHJW�� GHQ�6WULQJ�ª+RODGLKR�©�KLQHLQVFKUHLEW�� GLHVHQ�
DQVFKOLH�HQG� ZLHGHU� DXV� GHU� 'DWHL� DXVOLHVW� XQG� DXVJLEW�� 'LH� 'DWHL�ZLUG�
GDQDFK�JHO|VFKW��:LH�EHL�DOOHQ�3URJUDPPHQ��GLH�PLW�'DWHLHQ�EH]LHKXQJV�
ZHLVH�6WUHDPV�DUEHLWHQ��PX��GHU�1DPHVSDFH�6\VWHP�,2�HLQJHEXQGHQ�ZHU�
GHQ��

XVLQJ�6\VWHP��

XVLQJ�6\VWHP�,2��

�

SXEOLF�FODVV�)LOH$FFHVV'HPR�^�

��VWDWLF�YRLG�0DLQ���^��

����VWULQJ�ILOHQDPH���� �#�ID�W[W���

����VWULQJ�VFKUHLEWH[W� ��-RODGLKR����

����VWULQJ�OHVHWH[W��

�

�������'DWHL�ID�W[W�LP�DNWXHOOHQ�9HU]HLFKQLV�HUVWHOOHQ�

�������XQG�]XP�6FKUHLEHQ�|IIQHQ��

����6WUHDP:ULWHU�VZ� �)LOH�&UHDWH7H[W�ILOHQDPH���

����VZ�:ULWH�VFKUHLEWH[W�����������������������6WULQJ�LQ�'DWHLVSHLFKHU�VFKUHLEHQ�

����VZ�&ORVH�����������������������������������'DWHL�VFKOLH�HQ�

�

����6WUHDP5HDGHU�VU� �QHZ�6WUHDP5HDGHU�ILOHQDPH������'DWHL�]XP�/HVHQ�|IIQHQ�

����OHVHWH[W� �VU�5HDG7R(QG��������������������������6WULQJ�DXV�'DWHL�OHVHQ�

����&RQVROH�:ULWH�OHVHWH[W���������������������������6WULQJ�DXVJHEHQ�

����VU�&ORVH�����������������������������������������'DWHL�VFKOLH�HQ�

�

����)LOH�'HOHWH�ILOHQDPH�����������������������������'DWHL�O|VFKHQ�

��`�

`�
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+LHU� HLQLJH� &RGHEHLVSLHOH� I�U� GHQ� *HEUDXFK� GHU� 'DWHLYHUDUEHLWXQJV�
.ODVVHQ��

8PJDQJ�PLW�7H[WGDWHLHQ�

7H[WGDWHL�DXVOHVHQ���

���7H[WOHVH�6WUHDP�DXI�'DWHL�KDPVWHU�W[W��

6WUHDP5HDGHU�VU� �QHZ�6WUHDP5HDGHU��KDPVWHU�W[W�����

VWULQJ�OLQH��

�

���DOOH�=HLOHQ�DXV�6WUHDP�OHVHQ��

ZKLOH���OLQH� �VU�5HDG/LQH����� �QXOO��

��&RQVROH�:ULWH/LQH�OLQH�����������������������JHOHVHQH�=HLOH�DXVJHEHQ�

�

��VU�&ORVH�������������������������������������'DWHL�VFKOLH�HQ�

7H[WGDWHL�HUVWHOOHQ��

���'DWHL�VWDOOKDVH�W[W�LP�DNWXHOOHQ�9HU]HLFKQLV�HUVWHOOHQ�

)LOH�&UHDWH7H[W��VWDOOKDVH�W[W����

7H[WGDWHL�HUVWHOOHQ�XQG�EHVFKUHLEHQ��

6WULQJ�ZW� ��ZDWVFKHQZDXZDX���

�

���'DWHL�KXQG�W[W�LP�DNWXHOOHQ�9HU]HLFKQLV�QHX�DQOHJHQ�

6WUHDP:ULWHU�VZ� �)LOH�&UHDWH7H[W�#�KHFKHOKXQG�W[W����

VZ�:ULWH�ZW������������������������������������6WULQJ�LQ�'DWHLVSHLFKHU�VFKUHLEHQ�

VZ�&ORVH���������������������������������������'DWHL�VFKOLH�HQ�

7H[WGDWHL� |IIQHQ�� 'DWHL]HLJHU� DQ� GDV� (QGH� VHW]HQ� XQG� �EHU� 6WUHDP� EH�
VFKUHLEHQ��

6WULQJ�]HLOH� ��ODODOD���

���VHW]W�'DWHL]HLJHU�DQV�(QGH��

6WUHDP:ULWHU�VZ� �)LOH�$SSHQG7H[W�#�VRQJWH[W�W[W����

VZ�:ULWH/LQH�]HLOH��������������������������VFKUHLEW�GHQ�6WULQJ�LQ�GLH�7H[WGDWHL�

VZ�&ORVH������������������������������������'DWHL�VFKOLH�HQ�

8PJDQJ�PLW�%LQlUGDWHLHQ�

%LQlUGDWHL�HUVWHOOHQ�XQG�EHVFKUHLEHQ��

VWULQJ�ILOHQDPH� �#�LQWHJHU�GDW���

�

���'DWHL��LQWHJHU�GDW��QHX�DQOHJHQ�XQG�)LOHVWUHDP�GDUDXI�|IIQHQ��

)LOH6WUHDP�IV� �QHZ�)LOH6WUHDP�ILOHQDPH��)LOH0RGH�&UHDWH1HZ���

�
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���6FKUHLE�%LQlUVWUHDP�DXI�GHP�)LOHVWUHDP�DXIVHW]HQ��

%LQDU\:ULWHU�Z� �QHZ�%LQDU\:ULWHU�IV���

�

IRU��LQW�L� ����L�� ����L�����

��Z�:ULWH��LQW��L������������������������������VFKUHLEW�6FKOHLIHQ]lKOHU�LQ�'DWHL�

�

Z�&ORVH����������������������������������������'DWHL�VFKOLH�HQ�

bTXLYDOHQW�]X�

)LOH6WUHDP�IV� �QHZ�)LOH6WUHDP�ILOHQDPH��)LOH0RGH�2SHQ2U&UHDWH���

�������������������������������)LOH$FFHVV�:ULWH��)LOH6KDUH�1RQH��

LVW�GHU�0HWKRGHQDXIUXI�

)LOH6WUHDP�IV� �)LOH�2SHQ:ULWH�ILOHQDPH��

$XV�%LQlUGDWHL�OHVHQ��

VWULQJ�ILOHQDPH� �#�LQWHJHU�GDW���

�

���'DWHL�LQWHJHU�GDW�]XP�/HVHQ�|IIQHQ��

)LOH6WUHDP�IV� �QHZ�)LOH6WUHDP�ILOHQDPH��)LOH0RGH�2SHQ��)LOH$FFHVV�5HDG���

�

���/HVH�%LQlUVWUHDP�DXI�GHP�)LOHVWUHDP�DXIVHW]HQ��

%LQDU\5HDGHU�U� �QHZ�%LQDU\5HDGHU�IV���

�

IRU��LQW�L� ����L�� ����L�����

��&RQVROH�:ULWH/LQH�U�5HDG,QW��������������������LQW�:HUWH�DXV�'DWHL�OHVHQ�

U�&ORVH����������������������������������������%LQDU\5HDGHU�VFKOLH�HQ�

IV�&ORVH���������������������������������������)LOH6WUHDP�VFKOLH�HQ�

bTXLYDOHQW�]X�

)LOH6WUHDP�IV� �)LOH6WUHDP�ILOHQDPH��)LOH0RGH�2SHQ���

���������������������������)LOH$FFHVV�5HDG��)LOH6KDUH�5HDG��

LVW�GHU�0HWKRGHQDXIUXI��

)LOH6WUHDP�IV� �)LOH�2SHQ5HDG�ILOHQDPH��

$OOJHPHLQH�'DWHLRSHUDWLRQHQ�

1DFKIROJHQGHQ�JHKW�HV�XP�2SHUDWLRQHQ��GLH�VLFK�PLW�'DWHLHQ�LQ�LKUHU�*H�
VDPWKHLW��QLFKW�MHGRFK�PLW�LKUHP�,QKDOW�EHVFKlIWLJHQ��

'DWHLJU|�H�HUPLWWHOQ��

)LOH,QIR�IL� �QHZ�)LOH,QIR�#�]RREHZRKQHU�W[W����

&RQVROH�:ULWH�IL�/HQJWK����
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=XQlFKVW�ZLUG�HLQ�)LOH,QIR�2EMHNW�I�U�GLH�'DWHL�ID�W[W�HUVWHOOW��

$Q�GLHVHU�6WHOOH�ZHUGHQ�QRFK�NHLQH�'DWHLLQIRV� HLQJHKROW��'LH�'DWHL�PX��
QRFK�QLFKW�HLQPDO�DQJHOHJW�VHLQ��'DQQ�ZLUG�GLH�/lQJH�GHU�'DWHL�ID�W[W�LP�
DNWXHOOHQ�9HU]HLFKQLV� LQ�%\WH�]XU�FNJHJHEHQ��%HL�/HQJWK�KDQGHOW�HV�VLFK�
XP�HLQH�(LJHQVFKDIW�GHU�,QVWDQ]�IL��

$UEHLW�PLW�GHQ�'DWHLDWWULEXWHQ�

,Q��1(7�VLQG�IROJHQGH�(LQ]HODWWULEXWH�I�U�'DWHLHQ�EHNDQQW��

�

%H]HLFKQXQJ� :HUW� %HGHXWXQJ�

5HDG2QO\� �� 'DWHL�VFKUHLEJHVFK�W]W"�

+LGGHQ� �� 9HUVWHFNWH�'DWHL"�

6\VWHP� �� 6\VWHPGDWHL"�

'LUHFWRU\� ��� +DQGHOW�HV�VLFK�XP�HLQ�9HU]HLFKQLV"�

$UFKLYH� ��� 6ROO�'DWHL�EHL�%DFNXSV�EHU�FNVLFKWLJW�ZHUGHQ"�

7HPSRUDU\� ���� 7HPSRUlUH�'DWHL��'DWHL��GLH�QXU�YRU�EHUJHKHQG�I�U�
=ZLVFKHQVSHLFKHUXQJHQ�H[LVWLHUW�"�

6SDUVH)LOH� ���� 6SDUVH)LOH��JUR�H�'DWHL��GLH�]XP�7HLO�DXV�XQEHVFKULHEH�
QHQ�%O|FNHQ�EHVWHKW�"�

5HSDUVH3RLQW� ����� %HVWHKW�GHU�'DWHLLQKDOW�DXV�HLQHP�%ORFN�DXV�9HUZHLVHQ�
DXI�'DWHLHQ�RGHU�9HU]HLFKQLVVH"�

&RPSUHVVHG� ����� +DQGHOW�HV�VLFK�XP�HLQH�NRPSULPLHUWH�'DWHL"�

2IIOLQH� ����� 'LH�'DWHQ�GHU�'DWHL�VLQG�QLFKW�VRIRUW�YHUI�JEDU�

1RW&RQWHQW,QGH[HG� ����� :LUG�GLH�'DWHL�YRQ�GHU�,QGL]LHUXQJ�GHV�%HWULHEVV\VWHPV�
DXVJHQRPPHQ"�

(QFU\SWHG� ������ ,VW�GLH�'DWHL�YHUVFKO�VVHOW"�

7DEHOOH������'DWHLDWWULEXWH�

'LH�HLQ]HOQHQ�$WWULEXWH�ZHUGHQ�DGGLHUW��'DV�(UJHEQLV��DOVR�GLH�6XPPH��LVW�
GDV�'DWHLDWWULEXW��

'DWHLDWWULEXWH�HUPLWWHOQ��

&RQVROH�:ULWH�)LOH�*HW$WWULEXWHV�#�SDYLDQ�W[W�����

+LHU�ZHUGHQ��EHU�GLH� VWDWLVFKH�.ODVVH�)LOH� GLH�$WWULEXWH�GHU�'DWHL�SDYL�
DQ�W[W�HUPLWWHOW��
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$QJHQRPPHQ��GLH�'DWHL�KDEH�GLH�$WWULEXWH�$UFKLYH�XQG�5HDG2QO\�JHVHW]W��
GDQQ�EHWUlJW�GHU�KLHU�]XU�FN��XQG�DXVJHJHEHQH�'DWHLDWWULEXWVZHUW����� �
��I�U�5HDG2QO\������I�U�$UFKLYH���

'DWHLDWWULEXWH�VHW]HQ��

)LOH�6HW$WWULEXWHV�#�FU\SWLF�GDW���)LOH$WWULEXWHV�(QFU\SWHG���

+LHU�ZLUG�HLQH�'DWHL�PLW�GHP�'DWHLDWWULEXW�(QFU\SWHG�YHUVHKHQ��'LH�ELV�
KHU� EHVWHKHQGHQ� 'DWHLDWWULEXWH� ZHUGHQ� �EHUVFKULHEHQ�� 'DPLW� GLH� EHVWH�
KHQGHQ�'DWHLDWWULEXWH�HUKDOWHQ�EOHLEHQ��P�VVHQ�VLH�HUVW�JHOHVHQ�XQG�GDQQ�
SHU�25�9HUNQ�SIXQJ�PLW�GHP�]X�VHW]HQGHQ�:HUW�JHVFKULHEHQ�ZHUGHQ���

VWULQJ�GDWHLQDPH� �#�VWDXEVDXJHU�W[W���

)LOH�6HW$WWULEXWHV�GDWHLQDPH���

�������������������)LOH�*HW$WWULEXWHV�GDWHLQDPH��_�)LOH$WWULEXWHV�(QFU\SWHG���

'DWHL�NRSLHUHQ��

)LOH�&RS\�#�XKX�W[W���#�XKX�EDN�������������'DWHL�XKX�W[W�QDFK�XKX�EDN�NRSLHUHQ�

'DWHLHLJHQVFKDIWHQ�ZLH�(UVWHOOXQJVGDWXP�XQG�'DWHLDWWULEXWH�ZHUGHQ�EHL�
GHU�.RSLH�GLUHNW�YRP�2ULJLQDO��EHUQRPPHQ��

'DWHL�XPEHQHQQHQ�EH]LHKXQJVZHLVH�YHUVFKLHEHQ��

���8PEHQHQQHQ�GHU�'DWHL�KDXNDW]H�W[W�QDFK�KDXVNDW]H�W[W��

)LOH�0RYH�#�KDXNDW]H�W[W���#�KDXVNDW]H�W[W�����

)LOH�0RYH�#�KDXVNDW]H�W[W���#�����������������������������6FKOlJW�IHKO����

)LOH�0RYH�#�KDXVNDW]H�W[W���#���?KDXVNDW]H�W[W������������'DV�JHKW��

'LH�9HUVFKLHEXQJ�IXQNWLRQLHUW�DXFK��EHU�/DXIZHUNVJUHQ]HQ�KLQZHJ��

(V�LVW�DOVR�EHLVSLHOVZHLVH�P|JOLFK��GLH�'DWHL�F�?KDXVNDW]H�W[W�QDFK�H�?KDXV�
NDW]H�W[W�]X�YHUVFKLHEHQ��

:LH�GXUFK�GLH�.RPPHQWDUH� LQ�GHQ�%HLVSLHOHQ�VFKRQ�DQJHGHXWHW�� IXQNWLR�
QLHUW� GLH� 9HUVFKLHEXQJ� LQ� GLH� QlFKVWWLHIHUH� 9HU]HLFKQLVHEHQH� �EHU� HLQ�
EOR�HV� UHODWLYHV�#����� QLFKW�� �EHU� GHQ� UHODWLYHQ� 3IDG�� DOVR� EHLVSLHOVZHLVH�
#���?KDXVNDW]H�W[W��GDJHJHQ�VFKRQ��

'DWHL�O|VFKHQ��

)LOH�'HOHWH��NHOOHUDVVHO�W[W�����������������������O|VFKW�'DWHL�NHOOHUDVVHO�W[W�

'DWHLH[LVWHQ]�SU�IHQ��

LI��)LOH�([LVWV��PRQVWHUDGUHVVHQ�W[W�����

��&RQVROH�:ULWH/LQH��'DWHL�PRQVWHUDGUHVVHQ�W[W�H[LVWLHUW�����

HOVH�

��&RQVROH�:ULWH/LQH��'DWHL�PRQVWHUDGUHVVHQ�W[W�H[LVWLHUW�QLFKW����
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'DWHLHQGXQJ�lQGHUQ��

VWULQJ�UHVXOW��

UHVXOW� �3DWK�&KDQJH([WHQVLRQ��UDGDUGDWHQ�W[W�����EDN����

���UHVXOW�OLHIHUW�UDGDUGDWHQ�EDN�

'LH�6WULQJ�9DULDEOH�UHVXOW�OLHIHUW�GHQ�QHXHQ�3IDGQDPHQ��

3IDGQDPH�DXI�([LVWHQ]�HLQHU�(QGXQJ�SU�IHQ��

&RQVROH�:ULWH/LQH�3DWK�+DV([WHQVLRQ�#�EODWW�ODXV������������!�WUXH�

&RQVROH�:ULWH/LQH�3DWK�+DV([WHQVLRQ�#�EODWWODXV�������������!�IDOVH�

'DWXPVLQIRUPDWLRQHQ�YRQ�'DWHLHQ�9HU]HLFKQLVVHQ��

�1(7�NHQQW�GUHL�7LPHVWDPSV�EHL�'DWHLHQ��

♦ 'HQ�(UVWHOOXQJV]HLWSXQNW��
♦ GHQ�=HLWSXQNW�GHV�OHW]WHQ�=XJULIIV�XQG��
♦ GHU�=HLWSXQNW�GHV�OHW]WHQ�6FKUHLE]XJULIIV��

'LHVH�'DWHQ�N|QQHQ��EHU�0HWKRGHQ�GHU�.ODVVHQ�)LOH�VRZLH�'LUHFWRU\�JHOH�
VHQ� XQG� JHVHW]W� ZHUGHQ�� GLH� QDFKIROJHQG� DQKDQG� YRQ� %HLVSLHOHQ� YRUJH�
VWHOOW�ZHUGHQ��

3DUDOOHO� ]X� GLHVHQ� 0HWKRGHQ� JLEW� HV� LQ� GHU� �1(7�9HUVLRQ� ���� QRFK� GLH�
87&�9DULDQWHQ� �8QLYHUVDO� 7LPH� &RQYHUVLRQ�� ZLH� EHLVSLHOVZHLVH� )L�
OH�*HW&UHDWLRQ7LPH8WF�VWULQJ� SIDG��� GLH� VLFK� DXI� GLH� VRJHQDQQWH� *UHHQ�
ZLFK�7LPH� EH]LHKHQ�� 87&�=HLWDQJDEHQ� VLQG� YRU� DOOHP� I�U� ,QWHUQHW�
$QZHQGXQJHQ�LQWHUHVVDQW��XP�PLW�HLQHU�JHPHLQVDPHQ�=HLWEDVLV�]X�DUEHL�
WHQ�� DQGHUH�$QZHQGXQJHQ�DUEHLWHQ� MHGRFK��EOLFKHUZHLVH�PLW�GHU� MHZHLOL�
JHQ�2UWV]HLW��

'DWXP�GHV�OHW]WHQ�=XJULIIV�DXI�HLQH�EHVWLPPWH�'DWHL�HUPLWWHOQ��

VWULQJ�SIDG� �#�H�?PS�?GDFNHOWUDQFH�PS����

'DWH7LPH�GW� �)LOH�*HW/DVW$FFHVV7LPH�SIDG���

&RQVROH�:ULWH/LQH��/HW]WHU�=XJULII�DXI�^�`�DP�^�`���SIDG��GW���

+LHU� ZHUGHQ� 'DWXP� XQG� 8KU]HLW� GHV� OHW]WHQ� =XJULIIV� DXI� GLH� 'DWHL�
F�?EDFNXS?KXQGHNDUWHL�EDN�]XU�FNJHJHEHQ��

'DWXP�GHV�OHW]WHQ�6FKUHLE]XJULIIV�DXI�HLQH�EHVWLPPWH�'DWHL�HUPLWWHOQ��

)LOH�*HW/DVW:ULWH7LPH�6WULQJ�SIDG���

$QDORJ� ]X� )LOH�*HW/DVW$FFHVV7LPH���� YHUJOHLFKH� YRUKHULJHV� %HLVSLHO� ª'D�
WXP�GHV�OHW]WHQ�=XJULIIV�DXI�HLQH�EHVWLPPWH�'DWHL�HUPLWWHOQ©��

(UVWHOOXQJVGDWXP�HLQHU�'DWHL�HUPLWWHOQ��

)LOH�*HW&UHDWLRQ7LPH�6WULQJ�SIDG���
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$QDORJ� ]X� )LOH�*HW/DVW$FFHVV7LPH���� YHUJOHLFKH� ª'DWXP� GHV� OHW]WHQ�
=XJULIIV�DXI�HLQH�EHVWLPPWH�'DWHL�HUPLWWHOQ©��

(UVWHOOXQJVGDWXP�HLQHU�'DWHL�lQGHUQ��

6\VWHP�*OREDOL]DWLRQ�&XOWXUH,QIR�LQIR� �

�����6SUDFKH�/DQG� �GHXWVFK�'HXWVFKODQG�

��QHZ�6\VWHP�*OREDOL]DWLRQ�&XOWXUH,QIR��GH�'(���IDOVH���

�����GHXWVFKHU�.DOHQGHU�

��6\VWHP�*OREDOL]DWLRQ�&DOHQGDU�FDOHQGDU� �LQIR�&DOHQGDU��

��6\VWHP�'DWH7LPH�GW� �QHZ�6\VWHP�'DWH7LPH����������������-DKU�

����������������������������������������������������������0RQDW�

����������������������������������������������������������7DJ�

����������������������������������������������������������6WXQGH�

����������������������������������������������������������0LQXWH�

����������������������������������������������������������6HNXQGHQ�

����������������������������������������������������������0LOOLVHNXQGHQ�

���������������������������������������FDOHQGDU�����������GHXWVFKHU�.DOHQGHU�

)LOH�6HW&UHDWLRQ7LPH�#�H�?PS�?SXGHOERRJLH�PS����GW���

'DWXP�GHV�OHW]WHQ�=XJULIIV�DXI�EHVWLPPWH�'DWHL�lQGHUQ��

)LOH�6HW/DVW$FFHVV7LPH�6WULQJ�ILOHQDPH��'DWH7LPH�GDWH7LPH��

$QDORJ� ]X� )LOH�6HW&UHDWLRQ7LPH���� YHUJOHLFKH� YRUKHUJHKHQGHV� %HLVSLHO�
ª(UVWHOOXQJVGDWXP�HLQHU�'DWHL�lQGHUQ©��

'DWXP�GHV�OHW]WHQ�6FKUHLE]XJULIIV�DXI�EHVWLPPWH�'DWHL�lQGHUQ��

)LOH�6HW/DVW:ULWH7LPH�6WULQJ�ILOHQDPH��'DWH7LPH�GDWH7LPH��

$QDORJ� ]X� )LOH�6HW&UHDWLRQ7LPH���� YHUJOHLFKH� YRUKHUJHKHQGHV� %HLVSLHO�
ª(UVWHOOXQJVGDWXP�HLQHU�'DWHL�lQGHUQ©��

7HPSRUlUH�'DWHL�YRP�6\VWHP�DQOHJHQ�ODVVHQ��

6\VWHP�&RQVROH�:ULWH/LQH�3DWK�*HW7HPS)LOH1DPH�����

���OLHIHUW�HLQHQ�WHPSRUlUHQ�'DWHLQDPHQ�ZLH�]�%��

���&�?'2.80(a�?PXHOOHUP?/2.$/(a�?7HPS?WPS����WPS�

'LH�0HWKRGH�3DWK�*HW7HPS)LOH1DPH��� JLEW� DOV� 6WULQJ� GHQ�1DPHQ� HLQHU�
WHPSRUlUHQ�'DWHL�]XU�FN��GLH�DXWRPDWLVFK�LP�7HPS�9HU]HLFKQLV�DQJHOHJW��
QLFKW� MHGRFK� JH|IIQHW� ZLUG�� 6LH� VWHKW� IRUWDQ� ]XP� 6SHLFKHUQ� WHPSRUlUHU�
'DWHQ� ]XU� 9HUI�JXQJ�� NDQQ� DOOHUGLQJV� EHL� %HHQGLJXQJ� GHV� 3URJUDPPV�
YRP� 6\VWHP� JHO|VFKW�ZHUGHQ�� VR� GD�� WHPSRUlUH� 'DWHLHQ� ]XP� 6SHLFKHUQ�
YRQ�'DWHQ��EHU�GDV�P|JOLFKH�3URJUDPPHQGH�KLQDXV�QLFKW�LQ�)UDJH�NRP�
PHQ��
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9HU]HLFKQLVRSHUDWLRQHQ�

'HU�IROJHQGH�$EVFKQLWW�EHVFKlIWLJW�VLFK�PLW�2SHUDWLRQHQ��GLH�VLFK�DXI�9HU�
]HLFKQLVVH��2UGQHU��EH]LHKHQ��

$NWXHOOHV�9HU]HLFKQLV�

$OOH�2SHUDWLRQHQ�PLW�UHODWLYHQ�3IDGDQJDEHQ�EH]LHKHQ�VLFK�DXI�GDV�DNWXHO�
OH�9HU]HLFKQLV�HLQHU��1(7�$SSOLNDWLRQ��GDV�VLFK�VRZRKO�HUPLWWHOQ�DOV�DXFK�
VHW]HQ� Ol�W�� 6WDQGDUGPl�LJ� HQWVSULFKW� HV� GHP� 9HU]HLFKQLV�� DXV� GHP� GLH�
ODXIHQGH�$SSOLNDWLRQ�JHVWDUWHW�ZXUGH��-HGH�$SSOLNDWLRQ�I�KUW� LKU�HLJHQHV�
DNWXHOOHV�9HU]HLFKQLV��

$NWXHOOHV�9HU]HLFKQLV�HUPLWWHOQ��

6\VWHP�&RQVROH�:ULWH/LQH�'LUHFWRU\�*HW&XUUHQW'LUHFWRU\�����

$NWXHOOHV�9HU]HLFKQLV�VHW]HQ��

���DNWXHOOHV�9HU]HLFKQLV�DXI�F�?P\VTO�VHW]HQ��

'LUHFWRU\�6HW&XUUHQW'LUHFWRU\�#�F�?P\VTO����

'DV� 9HU]HLFKQLV� PX�� EHLP� $XIUXI� YRQ� 'LUHFWRU\�6HW&XUUHQW'LUHFWRU\�
�SIDG��EHUHLWV�YRUKDQGHQ�VHLQ��

9HU]HLFKQLV�HUVWHOOHQ��

���9HU]HLFKQLV�F�?WHVW�HUVWHOOHQ��

'LUHFWRU\�&UHDWH'LUHFWRU\�#�F�?WHVW����

8QWHUYHU]HLFKQLV�HUVWHOOHQ��

'LUHFWRU\,QIR�GLU� �QHZ�'LUHFWRU\,QIR�#�I�?WHVW����

���8QWHUYHU]HLFKQLV�?VXEGLU�LQ�I�?WHVW�HUVWHOOHQ��

GLU�&UHDWH6XEGLUHFWRU\��VXEGLU����

9HU]HLFKQLV�O|VFKHQ��

���OHHUHV�9HU]HLFKQLV�F�?WHVW?VXEGLU�O|VFKHQ��

'LUHFWRU\�'HOHWH�#�F�?WHVW?VXEGLU����

'DV� 9HU]HLFKQLV�PX�� OHHU� VHLQ�� *DQ]H� 9HU]HLFKQLVElXPH� �9HU]HLFKQLVVH�
PLW�8QWHUYHU]HLFKQLVVHQ��GLH�QLFKW� OHHU� VHLQ�P�VVHQ��N|QQHQ�VR�JHO|VFKW�
ZHUGHQ��

'LUHFWRU\�'HOHWH�#�F�?WHVW?���WUXH���

+LHU�ZLUG�GDV�9HU]HLFKQLV�F�?WHVW�PLW�DOOHQ�GDULQ�HQWKDOWHQHQ�'DWHLHQ�XQG�
8QWHUYHU]HLFKQLVVHQ�UHNXUVLY�JHO|VFKW��
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9HU]HLFKQLVH[LVWHQ]�SU�IHQ��

���SU�IHQ�RE�9HU]HLFKQLV�F�?GDWD�YRUKDQGHQ�LVW��

LI��'LUHFWRU\�([LVWV�#�F�?GDWD����

��6\VWHP�&RQVROH�:ULWH/LQH��9HU]HLFKQLV�H[LVWLHUW����

HOVH��

��6\VWHP�&RQVROH�:ULWH/LQH��9HU]HLFKQLV�H[LVWLHUW�QLFKW����

9HU]HLFKQLV�XPEHQHQQHQ�EH]LHKXQJVZHLVH�YHUVFKLHEHQ��

'LUHFWRU\�0RYH�#�F�?KXQGHWDWHQ���#�F�?KXQGHGDWHQ����

���EHQHQQW�9HU]HLFKQLV�F�?KXQGHWDWHQ�QDFK�F�?KXQGHGDWHQ�XP�

�

'LUHFWRU\�0RYH�#�F�?GDFNHOGDWHQ���#�F�?KXQGHGDWHQ?GDFNHOGDWHQ����

���YHUVFKLHEW�GDV�9HU]HLFKQLV�F�?GDFNHOGDWHQ�

���QDFK�F�?KXQGHGDWHQ?GDFNHOGDWHQ�

'DPLW� 9HU]HLFKQLVVH� YHUVFKREHQ� ZHUGHQ� N|QQHQ�� P�VVHQ� VLH� QLFKW� OHHU�
VHLQ��

$OOH�'DWHLHQ�HLQHV�9HU]HLFKQLVVHV�HUPLWWHOQ��

VWULQJ�SDWK� �#�F�?����������������������������3IDG�F�?�IHVWOHJHQ�

'LUHFWRU\,QIR�GLU� �QHZ�'LUHFWRU\,QIR�SDWK���

���OHVH�GLH�,QIRV�DOOHU�'DWHLHQ�LQ�F�?�LQ�HLQ�$UUD\��

)LOH,QIR>@�ILO� �GLU�*HW)LOHV����

&RQVROH�:ULWH/LQH��'DWHLHQ�LP�9HU]HLFKQLV�^�`�����SDWK���

IRUHDFK��)LOH,QIR�ILOHQDPH�LQ�ILO��������������'DWHLQDPHQ�DOOHU�'DWHLHQ�

��&RQVROH�:ULWH/LQH�ILOHQDPH�1DPH��������������DXV�GHP�$UUD\�DXVJHEHQ�

hEHU�'LUHFWRU\�*HW)LOHV�SDWK��ZHUGHQ� DOOH�'DWHLHQ� LP� DQJHJHEHQHQ�3IDG�
HLQJHKROW��GLHV�JHVFKLHKW�XQDEKlQJLJ�YRP�'DWHLDWWULEXW��'LH�'DWHLHQ�YRQ�
8QWHUYHU]HLFKQLVVHQ�DE�GHP�DQJHJHEHQHQ�3IDG�ZHUGHQ�QLFKW�PLWJH]lKOW��

$Q]DKO�GHU�'DWHLHQ�HLQHV�9HU]HLFKQLVVHV�HUPLWWHOQ��

VWULQJ�SDWK� �#�I�?EDFNXS���

&RQVROH�:ULWH/LQH��$Q]DKO�GHU�'DWHLHQ�LP�9HU]HLFKQLV�^�`���^�`���

������������������SDWK��'LUHFWRU\�*HW)LOHV�SDWK��/HQJWK���

hEHU�'LUHFWRU\�*HW)LOHV���ZHUGHQ� DOOH�'DWHLHQ� LP�DQJHJHEHQHQ�3IDG� HLQ�
JHKROW�� GLHV� JHVFKLHKW� XQDEKlQJLJ� YRP� 'DWHLDWWULEXW�� 'LH� 'DWHLHQ� YRQ�
8QWHUYHU]HLFKQLVVHQ�DE�GHP�DQJHJHEHQHQ�3IDG�ZHUGHQ�QLFKW�PLWJH]lKOW��

$Q]DKO�GHU�'DWHLHQ� LP�9HU]HLFKQLV�PLW�EHVWLPPWHU�=HLFKHQNHWWH� LP�'D�
WHLQDPHQ�HUPLWWHOQ��

VWULQJ�SDWK� �#�F�?����������������������������3IDG�F�?�IHVWOHJHQ�

'LUHFWRU\,QIR�GLU� �QHZ�'LUHFWRU\,QIR�SDWK���

���OHVH�GLH�,QIRV�DOOHU�'DWHLHQ�PLW��[��LP�1DPHQ�LQ�HLQ�$UUD\��
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)LOH,QIR>@�ILO� �GLU�*HW)LOHV��
[
����

&RQVROH�:ULWH/LQH��$Q]DKO�'DWHLHQ�PLW�[�LP�1DPHQ�LP�9HU]HLFKQLV�^�`���^�`���

������������������SDWK��ILO�/HQJWK���

'DV�%HLVSLHO� JLEW� GLH�$Q]DKO� GHU�9HU]HLFKQLVVH� XQG�'DWHLHQ� DXV�� GLH� HLQ�
ª[©�LP�1DPHQ�KDEHQ��

'DEHL�ZHUGHQ�DOOH�'DWHLHQ�PLW�HLQHP�ª[©�LP�'DWHLQDPHQ�LP�DQJHJHEHQHQ�
3IDG� JH]lKOW�� XQDEKlQJLJ�YRP�'DWHLDWWULEXW��'LH�'DWHLHQ� YRQ�8QWHUYHU�
]HLFKQLVVHQ�DE�GHP�DQJHJHEHQHQ�3IDG�ZHUGHQ�QLFKW�PLWJH]lKOW��

'DWHLQDPHQ�DXV�3IDGDQJDEH�H[WUDKLHUHQ��

&RQVROH�:ULWH/LQH�3DWK�*HW)LOH1DPH�#�&�?P\GRJ?GDFNHO�W[W�����������!�GDFNHO�W[W�

'DV� LVW� HLQH� UHLQH� 6WULQJ�2SHUDWLRQ�� (V� ILQGHW� NHLQ� =XJULII� DXI� GHQ�
3DWK�*HW)LOH1DPH��SIDG���EHUJHEHQHQ�3IDG�VWDWW��DOVR�PX��GHU�3IDG�QLFKW�
YRUKDQGHQ�VHLQ��

'DWHLQDPHQ�RKQH�'DWHLHQGXQJ�DXV�3IDGDQJDEH�H[WUDKLHUHQ��

&RQVROH�:ULWH/LQH�3DWK�*HW)LOH1DPH:LWKRXW([WHQVLRQ�#�&�?WLHUH?LOWLV�W[W�����

�������������������������������������������������������!�LOWLV�

+LHUEHL�KDQGHOW�HV�VLFK�XP�HLQH�UHLQH�6WULQJ�2SHUDWLRQHQ��(V�ILQGHW�NHLQ�
=XJULII�DXI�GHQ�3DWK�*HW)LOH1DPH:LWKRXW([WHQVLRQ��SIDG���EHUJHEHQHQHQ�
3IDG�VWDWW��DOVR�PX��GHU�3IDG�QLFKW�H[LVWLHUHQ��

3IDGH�NRPELQLHUHQ��

VWULQJ�SIDG�� �#�F�?GDFNHOFOXE���

VWULQJ�SIDG�� �#�ERGR�W[W���

VWULQJ�SIDG�� �#�NDPSIGDFNHO?���

VWULQJ�SIDG�� �#����

VWULQJ�SIDG�� �QXOO��

�

&RQVROH�:ULWH/LQH�3DWK�&RPELQH�SIDG���SIDG���������F�?GDFNHOFOXE?ERGR�W[W�

&RQVROH�:ULWH/LQH�3DWK�&RPELQH�SIDG���SIDG���������F�?GDFNHOFOXE?NDPSIGDFNHO?�

&RQVROH�:ULWH/LQH�3DWK�&RPELQH�SIDG���SIDG���������F�?GDFNHOFOXE�

&RQVROH�:ULWH/LQH�3DWK�&RPELQH�SIDG���SIDG���������6\VWHP�$UJXPHQW1XOO([FHSWLRQ�

+LHUEHL�KDQGHOW�HV�VLFK�XP�HLQH�UHLQH�6WULQJ�2SHUDWLRQHQ��(V�ILQGHW�NHLQ�
=XJULII� DXI� GLH�3DWK�&RPELQH� �SIDG��� SIDG����EHUJHEHQHQHQ� 3IDGH� VWDWW��
DOVR�P�VVHQ�GLH�3IDGH�QLFKW�H[LVWLHUHQ��

3DUHQW�9HU]HLFKQLV�HLQHV�EHVWLPPWHQ�3IDGHV�HUPLWWHOQ��

VWULQJ�SIDG�� �#�F�?P\VTO?ELQ���

VWULQJ�SIDG�� �#�F�?JHPHLQGH?YHUHLQH?VSRUW?KDQGEDOO?PLWJOLHGHU���

'LUHFWRU\,QIR�GL��

���3DUHQW�9HU]HLFKQLV�YRQ�SIDG��HUPLWWHOQ�
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GL� �'LUHFWRU\�*HW3DUHQW�SIDG����

6\VWHP�&RQVROH�:ULWH/LQH�GL�1DPH�������������OLHIHUW�P\VTO�

���3DUHQW�9HU]HLFKQLV�YRQ�SIDG��HUPLWWHOQ�

GL� �'LUHFWRU\�*HW3DUHQW�SIDG����

6\VWHP�&RQVROH�:ULWH/LQH�GL�1DPH�������������OLHIHUW�KDQGEDOO�

'DV�LVW�HLQH�UHLQH�6WULQJ�2SHUDWLRQ��(V�ILQGHW�NHLQ�=XJULII�DXI�GHQ�'LUHFWR�
U\�*HW3DUHQW�SIDG���EHUJHEHQHQ�3IDG� VWDWW�� DOVR�PX��GHU�3IDG�QLFKW�YRU�
KDQGHQ�VHLQ��

5RRW�9HU]HLFKQLV�HLQHV�EHVWLPPWHQ�3IDGHV�HUPLWWHOQ��

VWULQJ�SIDG� �#�F�?KXQGHGDWHQ?GDFNHOGDWHQ���

6\VWHP�&RQVROH�:ULWH/LQH�'LUHFWRU\�*HW'LUHFWRU\5RRW�SIDG������������F�?�

+LHUEHL� KDQGHOW� HV� VLFK� XP� HLQH� UHLQH� 6WULQJ�2SHUDWLRQ�� (V� ILQGHW� NHLQ�
=XJULII� DXI�GHQ�'LUHFWRU\�*HW'LUHFWRU\5RRW�SIDG���EHUJHEHQHQ�3IDG� VWDWW��
DOVR�PX��GHU�3IDG�QLFKW�H[LVWLHUHQ��

9RUKDQGHQH�6\VWHP�/DXIZHUNH��LQNOXVLYH�1HW]ZHUN��HUPLWWHOQ��

VWULQJ>@�GULYHV� �'LUHFWRU\�*HW/RJLFDO'ULYHV����

&RQVROH�:ULWH/LQH��9RUKDQGHQH�/DXIZHUNH������

IRU��LQW�L� ����L���GULYHV�/HQJWK��L����

��&RQVROH�:ULWH�GULYHV�>L@���������

'LH� /DXIZHUNH� ZHUGHQ� YRQ� GHU�0HWKRGH�'LUHFWRU\�*HW/RJLFDO'ULYHV��� LQ�
HLQHP�6WULQJ�$UUD\�JHVSHLFKHUW��hEHU�GLH�(LJHQVFKDIW�/HQJWK�HLQHV�$UUD\V�
EHNRPPW� PDQ� GLH� /lQJH�� LQ� GLHVHP� )DOO� GLH� $Q]DKO� GHU� /DXIZHUNH� LP�
6\VWHP��KHUDXV��

7HPSRUlUHV�9HU]HLFKQLV�GHV�6\VWHPV�HUPLWWHOQ��

6\VWHP�&RQVROH�:ULWH/LQH�3DWK�*HW7HPS3DWK�����

���OLHIHUW�HLQHQ�3IDG�ZLH�&�?'2.80(a�?PXHOOHUP?/2.$/(a�?7HPS�

%HLP�WHPSRUlUHQ�9HU]HLFKQLV�KDQGHOW�HV�VLFK�XP�GDV�6\VWHPYHU]HLFKQLV��
LQ�GHP�3URJUDPPH�YRU�EHUJHKHQG�'DWHLHQ�VSHLFKHUQ�N|QQHQ��,Q�GHU�3UD�
[LV� YHUZHQGHW� PDQ� HV� KlXILJ�� XP� 'DWHQ� DQ� H[WHUQH� $QZHQGXQJHQ� ]X�
�EHUJHEHQ��GLH�GLHVH�QXU��EHU�GDV�'DWHLV\VWHP�DN]HSWLHUHQ��(LQH�$QZHQ�
GXQJ�]XP�8PJDQJ�PLW�$UFKLYHQ�PX��EHLVSLHOVZHLVH��ZHQQ�HLQH�7H[WGDWHL�
DXV�GHP�$UFKLY�EHWUDFKWHW�ZHUGHQ�VROO��GLH�DUFKLYLHUWH�'DWHL�LQ�GDV�WHPSR�
UlUH� 9HU]HLFKQLV� VSHLFKHUQ� XQG� 1RWHSDG� PLW� GLHVHU� 'DWHL� DXIUXIHQ�� 'D�
VROFKH� WHPSRUlUHQ� 'DWHQ� LQ� GLHVHP� 9HU]HLFKQLV� QDFK� %HHQGLJXQJ� HLQHU�
$SSOLNDWLRQ�YRP�6\VWHP�JHO|VFKW�ZHUGHQ�N|QQHQ��NRPPW�HV�I�U�OlQJHUIUL�
VWLJH�$XVODJHUXQJHQ�QLFKW�LQ�)UDJH��
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3U�IHQ��RE�HV�VLFK�XP�DEVROXWH�RGHU�UHODWLYH�3IDGDQJDEH�KDQGHOW��

VWULQJ�DEVSIDG� �#�F�?DEVROXW���

VWULQJ�UHOSIDG� �#�UHODWLY���

6\VWHP�&RQVROH�:ULWH/LQH�3DWK�,V3DWK5RRWHG�DEVSIDG��������������OLHIHUW�7UXH�

6\VWHP�&RQVROH�:ULWH/LQH�3DWK�,V3DWK5RRWHG�UHOSIDG��������������OLHIHUW�)DOVH�

+LHUEHL� KDQGHOW� HV� VLFK� XP� HLQH� UHLQH� 6WULQJ�2SHUDWLRQ�� (V� ILQGHW� NHLQ�
=XJULII�DXI�GHQ�3DWK�,V3DWK5RRWHG�SIDG���EHUJHEHQHQ�3IDG�VWDWW��DOVR�PX��
GHU�3IDG�QLFKW�H[LVWLHUHQ��

������,VROLHUWH�6SHLFKHUXQJ�

:LOO�HLQH�$QZHQGXQJ�LKUH�(LQVWHOOXQJ�RGHU�DQGHUH�'DWHQ�VSHLFKHUQ��VWHO�
OHQ�VLFK�GUHL�3UREOHPH��

♦ $QZHQGXQJHQ��DXFK�ZHQQ�VLH�YHUWUDXHQVZ�UGLJ�VLQG��VROOHQ�QLFKW�GLH�
0|JOLFKNHLW� KDEHQ�� GLH� (LQVWHOOXQJHQ� EHOLHELJHU� DQGHUHU� $QZHQGXQ�
JHQ�]X�OHVHQ�RGHU�]X��EHUVFKUHLEHQ��

♦ 1LFKW�YHUWUDXHQVZ�UGLJH�$QZHQGXQJHQ�VROOHQ�NHLQHQ�=XJULII�DXI�GDV�
JHVDPWH�'DWHLV\VWHP� KDEHQ�� DEHU� GHQQRFK� LKUH� HLJHQHQ�'DWHQ� OHVHQ�
XQG�VFKUHLEHQ�N|QQHQ��

♦ 6HUYHUDQZHQGXQJHQ�P�VVHQ�RIW�(LQVWHOOXQJHQ�YRQ�YLHOHQ�XQWHUVFKLHG�
OLFKHQ� %HQXW]HUQ� VSHLFKHUQ� XQG� EUDXFKHQ� GD]X� HLQ� 6\VWHP�� XP� GLH�
'DWHQVlW]H�YRQHLQDQGHU�]X�WUHQQHQ��

,Q��1(7�ZLUG�GLHV�PLW�GHP�.RQ]HSW�GHU�LVROLHUWHQ�6SHLFKHUXQJ�JHO|VW��

♦ (LQH� $QZHQGXQJ� NDQQ� LKUHQ� HLJHQHQ� LVROLHUWHQ� 6SHLFKHU� DQIRUGHUQ��
DXI�GHQ�NHLQH�DQGHUH��1(7�$QZHQGXQJ�]XJUHLIHQ�GDUI��

♦ 0LW� SDVVHQGHQ� 6LFKHUKHLWVHLQVWHOOXQJHQ� NDQQ�PDQ� DXFK� YHUKLQGHUQ��
GD��EHVWLPPWH��QLFKW�YHUWUDXHQVZ�UGLJH�$QZHQGXQJHQ�DXI� LUJHQGHW�
ZDV�DQGHUHV�DOV�LKUHQ�HLJHQHQ�ªLVRODWHG�6WRUDJH©�=XJULII�KDEHQ��

♦ 6HUYHUDQZHQGXQJHQ� N|QQHQ� EHLVSLHOVZHLVH� PHKUHUH� %HUHLFKH� YRQ�
LVROLHUWHU�6SHLFKHUXQJ�DQIRUGHUQ��XP�GLH�'DWHQ�YRQ�XQWHUVFKLHGOLFKHQ�
%HQXW]HUQ� ]X� VSHLFKHUQ�� RKQH� VHOEVW� HLQ� 9HUZDOWXQJVV\VWHP� LPSOH�
PHQWLHUHQ�]X�P�VVHQ��

,Q� GHU�3UD[LV�ZLUG� GDV� YRP�)UDPHZRUN� VR� JHO|VW�� GD�� LVROLHUWH� 6SHLFKH�
UXQJ�DOV�8QWHUYHU]HLFKQLV�LP�3URILO�GHV�$QZHQGHUV�DEJHOHJW�ZLUG��,VROLHU�
WH� 6SHLFKHUXQJ� LVW� GDKHU� QLFKW� JHHLJQHW�� VHQVLEOH� ,QIRUPDWLRQHQ�ZLH� XQ�
YHUVFKO�VVHOWH�3DVVZ|UWHU�VLFKHU�]X�VSHLFKHUQ��GD�PLW�ªXQPDQDJHG©��QLFKW�
�1(7���$QZHQGXQJHQ�ZHLWHUKLQ�DXI�GDV�JHVDPWH�'DWHLV\VWHP�]XJHJULIIHQ�
ZHUGHQ�NDQQ��

)�U� GLH� LVROLHUWH� 6SHLFKHUXQJ� JLEW� HV� LP�1DPHVSDFH�6\VWHP�,2�,VRODWHG�
6WRUDJH�IROJHQGH�.ODVVHQ��

�
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.ODVVH� %HVFKUHLEXQJ�

,VRODWHG6WRUDJH� $EVWUDNWH�%DVLVNODVVH�

,VRODWHG6WRUDJH([FHSWLRQ� $XVQDKPH��GLH�DXIWULWW��ZHQQ�EHL�HLQHU�2SHUDWLRQ�PLW�
LVROLHUWHP�6SHLFKHU�HLQ�)HKOHU�DXIWULWW�

,VRODWHG6WRUDJH)LOH� .ODVVH�]XP�=XJULII�DXI�LVROLHUWHQ�6SHLFKHU�

,VRODWHG6WRUDJH)LOH6WUHDP� .ODVVH�]XP�6WUHDP�=XJULII�DXI�LVROLHUWHQ�6SHLFKHU�

7DEHOOH������.ODVVHQ�I�U�LVROLHUWH�6SHLFKHUXQJ�

hEOLFKHUZHLVH�ZLUG�]XQlFKVW��EHU�GHQ�$XIUXI�GHU�0HWKRGH�*HW6WRUH���GHU�
.ODVVH�,VRODWHG6WRUDJH)LOH��

,VRODWHG6WRUDJH)LOH�LVR6WRUH� �,VRODWHG6WRUDJH)LOH�*HW6WRUH��

���,VRODWHG6WRUDJH6FRSH�8VHU�_�,VRODWHG6WRUDJH6FRSH�$VVHPEO\��QXOO��QXOO���

HLQ�LVROLHUWHU�6SHLFKHUEHUHLFK�DQJHIRUGHUW��

$XI� GLHVHQ� NDQQ� PDQ� GDQQ� �EHU� GLH� ]XU� 9HUI�JXQJ� JHVWHOOWH� 6WUHDP�
.ODVVH�]XJUHLIHQ��

6WUHDP5HDGHU�U� �QHZ�6WUHDP5HDGHU�QHZ�,VRODWHG6WRUDJH)LOH6WUHDP��

�����������������������������ILOHQDPH��)LOH0RGH�2SHQ��LVR6WRUH����

6WULQJ�LVR&RQWHQW� �U�5HDG/LQH����

�������
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