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,,,�� 3UREOHPO|VXQJ�UXQG�XP�GDV�9RUWULHEVURKU���1HXH�6FKPLHUWHFKQLNHQ�

0XIIHQSU�IV\VWHPH�XQG�'LFKWXQJVYDULDQWHQ

'LSO��,QJ��7KRPDV�/DPPHULQJ

$XVEOLFN

'HU� MHW]LJH� YHUIDKUHQVRULHQWLHUWH� $EODXISODQ� QDFK� LQJHQLHXUWHFKQLVFKHQ� .QRZ�KRZ� LVW� JH�
SUlJW� YRQ� HLQHP�NRQVHTXHQWHQ�� LQ�',1�1RUPHQ� XQG�$79�5HJHOZHUNHQ� KLQWHUOHJWHQ� TXDOL�
WlWVRULHQWLHUWHQ�3ODQXQJV��XQG�+HUVWHOOXQJVDEODXI�ELV�]XU�,QEHWULHEQDKPH�XQG�:DUWXQJ�IXQN�
WLRQVIlKLJHU�.DQDOLVDWLRQVDQODJHQ��'LHVHV�QRUPDWLHUWH�YRUJHJHEHQH�0XVWHU��GDV�GHQ�3ODQHUQ
XQG�EDXDXVI�KUHQGHQ�8QWHUQHKPHQ�GXUFK�YLHO�3DSLHU�EHLJHEUDFKW�ZLUG��YHUVSHUUW�GHQ�:HLW�
EOLFN�DXI�DOWHUQDWLYH�3URGXNWH�XQG�9HUIDKUHQVZHLVHQ��6ROFK�HLQH�9RUJHKHQVZHLVH�VXJJHULHUW
GHQ�%HWUHLEHUQ�XQG�%DXKHUUHQ�VROFKHU�.DQDOLVDWLRQVDQODJHQ�]ZDU�HLQHQ�6LFKHUKHLWVJHI�KO��KDW
DEHU�GHQ�1DFKWHLO��GD��JXWH�DOWHUQDWLYH�3URGXNWH�XQG�9HUIDKUHQVZHLVHQ�VLFK�QXU�VFKZHU�DP
0DUNW�HLQI�KUHQ�ODVVHQ��'LHVH�7DWVDFKH�I�KUW�]X�HLQHP�7HFKQRORJLHVWDX�XQG�HLQHP�$XVKDUUHQ
DXI��EHUDOWHUWHQ�WHFKQLVFKHQ�5HJHOZHUNHQ��GLH�ZLU�XQV�LQ�+LQEOLFN�DXI�GLH�*OREDOLVLHUXQJ�GHU
0lUNWH�QLFKW�PHKU�OHLVWHQ�N|QQHQ�

*UDEHQORVH�%DXYHUIDKUHQ

'LH� ]XU� =HLW� DP�0DUNW� �EOLFKHQ� JUDEHQORVHQ� %DXYHUIDKUHQ� ]HLJHQ� GHXWOLFK�� GD�� GXUFK� HLQ
hEHUZLQGHQ� YRQ� WHFKQLVFKHQ� XQG� E�URNUDWLVFKHQ� 9RUJDEHQ� KLHU� HLQ�:DFKVWXPVPDUNW� HQW�
VWHKW��GHU�DXV�|NRORJLVFKHU�6LFKW�ZHLW�PHKU�9RUWHLOH� LQ� VLFK�YHUHLQW�DOV�DOOH�KHUN|PPOLFKHQ
RIIHQHQ�%DXYHUIDKUHQ��:HU�GLHVHV� ,QQRYDWLRQVIHOG� IU�K]HLWLJ�HUNHQQW�XQG� LQWHOOLJHQWH�0DWH�
ULDOLHQ� XQG�9HUIDKUHQVZHLVHQ� HQWZLFNHOW�� GLH�PLWGHQNHQ�� VHOEVWlQGLJ� KDQGHOQ� XQG� HQWVFKHL�
GHQ��ZLUG�DXFK�N�QIWLJ�EHLP�=XVDPPHQZDFKVHQ�GHU�0lUNWH�9RUWHLOH�HUZLUWVFKDIWHQ�N|QQHQ�

*HUDGH� GLH� JUDEHQORVHQ� %DXYHUIDKUHQ�� GLH� LPPHU� ZHLWHU� RSWLPLHUW� XQG� YHUEHVVHUW� ZHUGHQ�
EHQ|WLJHQ�UREXVWH�XQG�KRFKWHFKQLVLHUWH�5RKUPDWHULDOLHQ��GLH�GHQ�ZDFKVHQGHQ�$QVSU�FKHQ�DQ
HLQH�ODQJOHELJH�.DQDOLVDWLRQVDQODJH�JHUHFKW�ZHUGHQ�

1HXH�(QWZLFNOXQJHQ�LP�%HWRQURKUPDUNW

3UREOHPVWHOOXQJ��)�U� HLQH� VLFKHUH�� PDWHULDO�� XQG� JHUlWHVFKRQHQGH� $XVI�KUXQJ� YRQ� 5RKU�
YRUWULHEVDUEHLWHQ� LVW� HLQH� VWlQGLJH� UDGLDOH�6FKPLHUXQJ�PLW� ]��%��%HQWRQLW� YRQ� ]HQWUDOHU�%H�
GHXWXQJ��'LH�ELVKHU�DP�5RKUPDUNW�YHUZHQGHWHQ�6FKPLHUV\VWHPH�NRQQWHQ�ZHGHU�HLQH�UDGLDOH
6FKPLHUXQJ�ZlKUHQG�GHV�9RUWULHEV�QRFK�HLQH�YROOVWlQGLJH�9HUSUHVVXQJ�GHU�5LQJVSDOWH�]ZL�
VFKHQ�(UGUHLFK�XQG�5RKUDX�HQZDQG�JHZlKUOHLVWHQ�

'LH��EOLFKH�%DXZHLVH�YRQ�6FKPLHUYRUULFKWXQJHQ�DP�9RUWULHEVURKU�EHVWHKHQ�DXV��EOLFKHUZHL�
VH�GUHL�DP�5RKUXPIDQJ�YHUWHLOWHQ�]|OOLJHQ�$QVFKO�VVHQ��GLH�LP�5RKULQQHUQ�P�QGHQ�XQG�GRUW
ZlKUHQG� GHV� 9RUWULHEV� PLW� $QVFKOX�VFKOlXFKHQ� ]XU� %HQWRQLWVFKPLHUXQJ� YHUVHKHQ� ZHUGHQ�
:lKUHQG�GHV�9RUWULHEV�ZLUG�GDQQ�GHU�5LQJVSDOW�]ZLVFKHQ�DQVWHKHQGHP�%RGHQ�XQG�9RUWULHEV�
URKU��GHU�GXUFK�GDV�6FKQHLGVFKLOG�JHELOGHW�ZLUG��PLW�GHU�6FKPLHU��XQG�6W�W]VXVSHQVLRQ��%HQ�
WRQLW��YHUSUH�W�

'LHVH� 9HUIDKUHQVZHLVH� KDW� GHQ� 1DFKWHLO�� GD�� QXU� LP� %HUHLFK� GHU� ]|OOLJHQ� $QVFKO�VVH� HLQ
%HQWRQLWDXVWULWW� LP�5LQJVSDOW�JHZlKUOHLVWHW� LVW��VR�GD��GHU�JHZ�QVFKWH�UDGLDOH�6FKPLHU��XQG
6W�W]HIIHNW�QLFKW�JDUDQWLHUW�ZHUGHQ�NDQQ�
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'LHVH�$XVI�KUXQJVYDULDQWH�I�KUW�]X�YHUVFKLHGHQHQ�3UREOHPHQ�
x� ,QIROJH�GHU�IHKOHQGHQ�UDGLDOHQ�6FKPLHUXQJ�HQWVWHKW�HLQH�HUK|KWH�0DQWHOUHLEXQJ��GLH�KRKH

3UHVVHQNUlIWH�HUIRUGHUW��GLH�YRP�5RKUPDWHULDO�DXIJHQRPPHQ�ZHUGHQ�P�VVHQ�
x� .�U]HUH�HUUHLFKEDUH�3UH�VWUHFNHQ��GLH�=ZLVFKHQVWDWLRQHQ�RGHU�QHXH�3UH�JUXEHQ�]XU�)ROJH

KDEHQ�
x� 6HW]XQJVJHIDKU�LQIROJH�QLFKW�YHUSUH�WHU�+RKOUlXPH�
x� $XIWUHWHQ�YRQ�VRJ��.HUEULVVHQ�GXUFK�IDOVFKH�$QRUGQXQJ�GHU�]|OOLJHQ�6FKPLHUVWXW]HQ�
x� %HKLQGHUXQJ�GHU�$UEHLWHQ�GXUFK�]X�YLHOH�$QVFKO�VVH�XQG�/HLWXQJHQ�LP�5RKUTXHUVFKQLWW�
x� 0DQJHOKDIWHU�.RUURVLRQVVFKXW]�GHU�6WDKOPDQVFKHWWHQ�QDFK�GHQ�9RUWULHE�

'LH�6\VWHPO|VXQJ

'LH� REHQ� JHQDQQWHQ� 3UREOHPH� I�KUWHQ� ]XU� (QWZLFNOXQJ� GHV� ³/8%�5,1*�6FKPLHUV\VWHP¦
�%LOG�����%HL�GHP�(LQVDW]�GHV�³/8%�5,1*�6FKPLHUV\VWHP¦�ZLUG��EHU�GLH�DP�6WDKOI�KUXQJV�
ULQJ�LQWHJULHUWH�6FKPLHUYRUULFKWXQJ�HLQH�JOHLFKPl�LJH��UDGLDOH�6FKPLHUXQJ�GHU�9RUWULHEVURK�
UH�ZlKUHQG�GHV�9RUWULHEV�P|JOLFK��'XUFK�GLH�$QRUGQXQJ�GHV�6\VWHPV�DP�6WDKOI�KUXQJVULQJ
PLWWHOV�HLQHV� LQWHJULHUWHQ�6WDKONDPPHUSURILOV��GDV�PLW�XPODXIHQG�DQJHRUGQHWHQ�$XVWULWWV|II�
QXQJHQ�DP�6WDKOI�KUXQJVULQJ�YHUVHKHQ�LVW��Ol�W�VLFK�HLQH�JOHLFKPl�LJH�9HUI�OOXQJ�GHV�5LQJV�
SDOWHV�XQG�HYWO��+RKOUlXPH�JHZlKUOHLVWHQ�

3UD[LVYHUVXFKH�]HLJWHQ�HLQH�PHUNOLFKH�9HUULQJHUXQJ�GHU�0DQWHOUHLEXQJ��GLH�HLQH�ZHVHQWOLFKH
9HUOlQJHUXQJ�GHU�9RUWULHEVOlQJHQ�EHZLUNWHQ��'D�EHL�GLHVHP�6FKPLHUV\VWHP�NHLQH�ELV�DQ�GLH
5RKUDX�HQZDQG�UHLFKHQGHQ�%HQWRQLWVWXW]HQ�EHQ|WLJW�ZHUGHQ�� LVW�GLH�*HIDKU�YRQ�8QGLFKWLJ�
NHLWHQ�LQ�GLHVHP�%HUHLFK�DXVJHVFKORVVHQ��'XUFK�GDV�LQWHJULHUWH�6WDKONDPPHUSURILO�ZLUG�HEHQ�
IDOOV�GLH�*HIDKU�GHU�8POlXILJNHLW�GHU�0DQVFKHWWH�GHXWOLFK�YHUULQJHUW��1DFK�EHHQGHWHP�9RU�
WULHE� NDQQ� GLH� $X�HQVHLWH� GHU� 0DQVFKHWWH� GXUFK� 1DFKYHUSUHVVHQ� YRU� .RUURVLRQ� JHVFK�W]W
ZHUGHQ�

,QWHJULHUWHV�0XIIHQNDPPHUSU�IV\VWHP�DP�6WDKOI�KUXQJVULQJ

'LH�)RUGHUXQJ�QDFK�GLFKWHQ�5RKUOHLWXQJHQ�KDW�QLFKW�QXU�.RQVHTXHQ]HQ�I�U�GLH�$QIRUGHUXQ�
JHQ�DQ�GDV�0DWHULDO�XQG�GLH�%DXDXVI�KUXQJ��VRQGHUQ�DXFK�DQ�GLH�$UW�XQG�:HLVH�GHU�'LFKW�
KHLWVSU�IXQJ��%LVODQJ�VLQG�DXIZHQGLJH�6WUDQJ��E]Z��(LQ]HOPXIIHQSU�IXQJHQ�QRWZHQGLJ��'LH�
VH�VLQG� MHGRFK�JHUDGH� I�U�GHQ�VHQVLEOHQ�%HUHLFK�GHU�0XIIHQYHUELQGXQJ�EHL�9RUWULHEVURKUHQ
QXU�VHKU�XQ]XUHLFKHQG��$XFK�GHU� LPPHU�KlXILJHUH�(LQVDW]�YRQ�(LSURILOHQ�RGHU�QDFKWUlJOLFK

%LOG�����/8%�5,1*�
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HLQJHEDXWHQ�7URFNHQZHWWHUULQQHQ�HUVFKZHUW�GLH��EOLFKHQ�(LQ]HOPXIIHQSU�IXQJHQ�RGHU�PDFKW
VLH�VRJDU�XQP|JOLFK�

3UREOHPH�XQG�)ROJHQ�EHL�KHUN|PPOLFKHQ�'LFKWKHLWVSU�IXQJHQ�DQ�9RUWULHEVURKUHQ�
x� 8QJHQDXH�3U�IHUJHEQLVVH�GXUFK�VWDUN�YHUSUH�WH�+RO]ULQJH�QDFK�GHP�9RUWULHE��GDV�3U�I�

PHGLXP�NDQQ�WHLOZHLVH�QLFKW�ELV�]XP�HLJHQWOLFKHQ�'LFKWSURILO�JHODQJHQ��
x� 7HXUH�(LQ]HOSU�IXQJHQ�GXUFK�KRKHQ�*HUlWHDXIZDQG�XQG�YRUKHULJH�5HLQLJXQJ�GHV�3URILOV�
x� +RKH�$XIZHQGXQJHQ�EHL�QDFKWUlJOLFKHQ�$EGLFKWXQJHQ�
x� )HKOHQGHQ�0|JOLFKNHLW�I�U�1DFKSU�IXQJHQ�
x� 'UXFNYHUOXVW�GXUFK�GLH�+LQWHUOlXILJNHLW�GHU�6WDKOPDQVFKHWWHQ�

'LH�6\VWHPO|VXQJ�GHU�'LFKWKHLWVSU�IXQJ�DOV�0XIIHQNDPPHUSU�IXQJ

0LW�GHP�0XIIHQNDPPHUSU�IV\VWHP� Ol�W� VLFK� MHGH� HLQ]HOQH�0XIIHQYHUELQGXQJ� VFKQHOO�� NRVWHQ�
J�QVWLJ�XQG�EHOLHELJ�ZLHGHUKROEDU�SU�IHQ��=XU�'XUFKI�KUXQJ�HLQHU�'LFKWKHLWVSU�IXQJ�LQ�$QOHK�
QXQJ�DQ�GLH�',1�(1������ZLUG�GLH�0XIIHQNDPPHU�]ZLVFKHQ�GHQ�EHLGHQ�'LFKWSURILOHQ�YRU]XJV�
ZHLVH�PLW�:DVVHU�EHI�OOW��'LH�%HI�OOXQJ�HUIROJW�PLW�+LOIH�HLQHV�DQ�GHQ�6WDKOI�KUXQJVULQJ�DQJH�
VFKZHL�WHQ�SHUIRULHUWHQ�9HUWHLOHUULQJV��'HU�HUIRUGHUOLFKH�3U�IGUXFN�ZLUG�GDQQ�YRP�5RKU��LQQHUQ
PLWWHOV�JHHLJQHWHU�*HUlWH�HU]HXJW��hEHU�GLHVHQ�DP�6WDKOI�KUXQJVULQJ�DQJHVFKZHL�WHQ�9HUWHLOHU�
ULQJ�ODVVHQ�VLFK�GDQQ�DXFK�XQGLFKWH�0XIIHQYHUELQGXQJHQ�HLQIDFK�DEGLFKWHQ�

*HNDPPHUWH�VHOEVWVFKPLHUHQGH��DNWLYLHUEDUH�'LFKWSURILOH

%HL�DOOHQ�.DQDOEDXPD�QDKPHQ�VWHKW�GLH�)RUGHUXQJ�QDFK�HLQHU�GLFKWHQ�5RKUOHLWXQJ�DQ�HUVWHU
6WHOOH��'LHV� LVW� QLFKW� QXU� GLH�+DXSWDQIRUGHUXQJ� DQ� GDV�5RKUPDWHULDO�� VRQGHUQ� LQVEHVRQGHUH
DXFK�DQ�GLH�5RKUYHUELQGXQJ��'LH�$EGLFKWXQJ�GHU�5RKUOHLWXQJ�LP�%HUHLFK�GHU�0XIIHQYHUELQ�
GXQJ�ZLUG�ELVODQJ�PLW�.HLOJOHLWGLFKWXQJHQ�YRUJHQRPPHQ�� GLH� DXI� GDV�6SLW]HQGH�GHU�5RKUH
DXIJH]RJHQ� ZHUGHQ�� 'HQ� $QIRUGHUXQJHQ� XQG� %HODVWXQJHQ� EHLP� 5RKUYRUWULHE� VLQG� GLHVH
'LFKWXQJHQ�MHGRFK�QLFKW�LPPHU�JHZDFKVHQ�

3UREOHPH�XQG�LKUH�$XVZLUNXQJHQ�EHL�GHU�9HUZHQGXQJ�KHUN|PPOLFKHU�'LFKWXQJHQ�
x� 0RQWDJHIHKOHU�GXUFK�ORVH�PLWJHOLHIHUWHU�'LFKWSURILOH�
x� 0DQJHOKDIWH� 6FKPLHUXQJ� GHU� 'LFKWXQJ� �PDWHULDOHUP�GHQGH� /DVWVSLHOH� GXUFK� GDXHUQGH

%H��XQG�(QWODVWXQJ�GHU�0XIIHQYHUELQGXQJ�ZlKUHQG�GHV�9RUWULHEV��
x� 9HUUXWVFKHQ�GHU�'LFKWXQJ�QDFK�DX�HQ�EHLP�=XVDPPHQI�JHQ�GHU�5RKUH�
x� 9HUUXWVFKHQ�GHU�'LFKWXQJ�QDFK�LQQHQ�GXUFK�KRKHQ�%HQWRQLWGUXFN�ZlKUHQG�GHV�9RUWULHEV�
x� 6FKlGHQ�GXUFK�6FKZHUODVWHLQZLUNXQJ�GXUFK�QLFKW�YHUGlPPWHQ�5LQJVSDOW�
x� %HHLQWUlFKWLJXQJ�GHU�'LFKWZLUNXQJ�GXUFK�H[WUHPH�6WHXHUEHZHJXQJHQ�E]Z��$EZLQNHOXQJHQ�

'LH�6\VWHPO|VXQJ��6HOEVWVFKPLHUHQGH��JHNDPPHUWH�XQG�DNWLYLHUEDUH�'LFKWSURILOH

'LH�'LFKWXQJ�)�����LVW�HLQH�:HLWHUHQWZLFNOXQJ�GHU�.HLOJOHLWGLFKWXQJ�VSH]LHOO�I�U�GLH�EHVRQGHUHQ
$QIRUGHUXQJHQ� EHL� 9RUWULHEVURKUHQ�� $P� HLJHQWOLFKHQ� 'LFKWSURILO� LVW� HLQ� XPOlXILJ� SHUIRULHUWHU
6FKPLHUPDQWHO�DQYXONDQLHVLHUW��GHU�EHLP�=XVDPPHQI�JHQ�GHU�5RKUH�]ZLVFKHQ�'LFKWSURILO�XQG
6WDKOPDQVFKHWWH� JOHLWHW�� XP� HLQH� PDWHULDOVFKRQHQGH�:LUNXQJ� ]X� HU]LHOHQ� �%LOG� ���� 'XUFK� GLH
ZHUNVHLWLJH�0RQWDJH�GHU�'LFKWXQJ�LQ�HLQHU�EHLP�%HWRQLHUHQ�DXVJHIRUPWHQ�.DPPHU�DP�5RKUVSLW�
]HQGH�LVW�HLQH�SD�JHQDXH��YHUVFKLHEHVLFKHUH�/DJH�GHV�'LFKWXQJVN|USHUV�JHZlKUOHLVWHW��6HOEVW�GLH
YLHOHQ�/DVWVSLHOH��GLH�GLHVH�'LFKWXQJ�ZlKUHQG�GHV�5RKUYRUWULHEHV�GXUFK�$QOHJHQ�QHXHU�5RKUH�LQ
GHU� 3UH�JUXEH� XQG� GXUFK� 6WHXHUEHZHJXQJHQ� DXVJHVHW]W� LVW�� ZHUGHQ� RSWLPDO� GXUFK� GHQ� VHOEVW�
VFKPLHUHQGHQ�*OHLWPDQWHO� DXIJHQRPPHQ�� VR� GD�� GDV� HLJHQWOLFKH�'LFKWSURILO� JHVFK�W]W� LVW� XQG
VHLQH�$XIJDEH�QDFK�EHHQGHWHP�9RUWULHE��EHUQHKPHQ�NDQQ�
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(LQ�ZHLWHUHU�SRVLWLYHU�(IIHNW�LVW�GLH�0|JOLFKNHLW�GHU�QDFKWUlJOLFKHQ�$NWLYLHUXQJ�GHU�'LFKWXQJ
�EHU�GHQ�DQYXONDQLVLHUWHQ��SHUIRULHUWHQ�6FKPLHUPDQWHO��GHU�PLW�HLQHP�]|OOLJHQ�$QVFKOX�VWXW�
]HQ�YHUVHKHQ�LVW��GHU�LP�5RKULQQHUHQ�P�QGHW�XQG�GRUW�PLW�HLQHP�3(�'LFKWVWRSIHQ�GUXFNZDV�
VHUGLFKW� YHUVFKORVVHQ� ZLUG�� 'HU� DNWLYLHUEDUH� 'LFKWVFKODXFK� GHU� ]�� =�� QXU� EHL� EHJHKEDUHQ
4XHUVFKQLWWHQ�DQJHRUGQHW�ZLUG��HUP|JOLFKW�GDV�(LQSUHVVHQ�YRQ�6XVSHQVLRQHQ��GLH�GXUFK�GLH
3HUIRUDWLRQ� QDFK� DX�HQ� JHODQJHQ� N|QQHQ�� 'LHVH� N|QQHQ� GHU� ]XVlW]OLFKHQ� 6FKPLHUXQJ� XQG
DXFK�GHP�.RUURVLRQVVFKXW]�GLHQHQ�
$OV�ZHLWHUHU�9RUWHLO� HUJLEW� VLFK�GLH�0|JOLFKNHLW�GHU�1DFKGLFKWXQJ�EHL�9HUVDJHQ�GHU�'LFKW�
ZLUNXQJ��+LHU]X�NDQQ�GHU�$X�HQEHUHLFK�XP�GLH�5RKUYHUELQGXQJ�XQG�DXFK�GHU�'LFKWVFKODXFK
PLW� JHHLJQHWHQ� 'LFKWPLWWHOQ� YHUSUH�W� ZHUGHQ�� +LHUGXUFK� ODVVHQ� VLFK� DXFK� JU|�HUH� 0XI�
IHQVSDOWH��EHGLQJW�GXUFK�H[WUHPH�6WHXHUEHZHJXQJHQ�XQG�$EZLQNHOXQJHQ��]XYHUOlVVLJ�QDFK�
GLFKWHQ�

3UD[LVWHVW

'LH�YRUEH]HLFKQHWHQ�1HXHUXQJHQ� I�U�9RUWULHEVURKUH�DXV�6WDKOEHWRQ�ZXUGHQ�EHL�YHUVFKLHGH�
QHQ�%DXPD�QDKPHQ� JHWHVWHW��+LHUEHL�ZXUGHQ� GLYHUVH�9HUEHVVHUXQJHQ� XPJHVHW]W�� GLH� HLQHU
EDXVWHOOHQJHUHFKWHQ�+DQGKDEXQJ�GLHQHQ�XQG�HLQ� ODQJOHELJHV�GLFKWHV�XQG�SU�IEDUHV�5RKUOHL�
WXQJVV\VWHP�HUJHEHQ�

$OOH� 3UD[LVWHVWV� ]HLJWHQ� �EHUHLQVWLPPHQG�� GD�� GXUFK� GDV� /8%�5,1*�6FKPLHUV\VWHP� HLQH
HUKHEOLFKH� 9HUEHVVHUXQJ� GHU� UDGLDOHQ� 6FKPLHUXQJ� HUIROJWH�� GLH� ]X� HLQHU� +HUDEVHW]XQJ� GHU
0DQWHOUHLEXQJ� I�KUWH�� =XU� EHVVHUHQ� 6WHXHUXQJ� GHU� 6FKPLHUPLWWHOPHQJH� ZXUGH� GDV� 6\VWHP
GDKLQJHKHQG�YHUEHVVHUW��GD��HLQH�7HLOXQJ�GHV�DQJHVFKZHL�WHQ�.DPPHUSURILOV��]��%��'ULWWHO�
WHLOXQJ��YRUJHQRPPHQ�ZXUGH��-HGH�GLHVHU�.DPPHU�LVW�PLW�HLQHU�%HQWRQLW]XI�KUXQJ�YHUVHKHQ�
GLH�QDFK�%HGDUI�HLQ]HOQ�DQJHVWHXHUW�ZHUGHQ�NDQQ��'LHVH�KDW�GHQ�9RUWHLO��GD��EHL�GHU�'XUFK�
IDKUXQJ� XQWHUVFKLHGOLFK� DQVWHKHQGHU� %RGHQDUWHQ� GLH�0HQJH� GHU� 6FKPLHUVXVSHQVLRQ� DQ� GLH
%RGHQYHUKlOWQLVVH�DQJHSD�W�ZHUGHQ�NDQQ�

'LH�3UD[LVWHVWV�]XU�'LFKWKHLWVSU�IXQJ��EHU�GDV�0XIIHQNDPPHUSU�IV\VWHP�ZDUHQ��EHUDOO�GRUW
SRVLWLY��ZR�GLH�]XOlVVLJHQ�7ROHUDQ]HQ�GHU�'LFKWXQJVKHUVWHOOHU�QLFKW��EHU��RGHU�XQWHUVFKULWWHQ
ZXUGHQ��'LH�7HVWV�]HLJWHQ��GD��EHL�]HQWULVFKHU�3UHVVXQJ�RKQH�JUR�H�6WHXHUEHZHJXQJHQ�DOOH
YRUJHJHEHQHQ�7ROHUDQ]EHUHLFKH�HLQJHKDOWHQ�ZXUGHQ��'DJHJHQ�I�KUWHQ�]X�JUR�H�6WHXHUEHZH�
JXQJHQ�XQG�XQJ�QVWLJH�%RGHQYHUKlOWQLVVH�]X�HUKHEOLFKHQ�$EZHLFKXQJHQ��EHU�GLH�7ROHUDQ]�
EHUHLFK� GHU�0XIIHQLQQHQGLFKWXQJ��+LHU� ]HLJWH� VLFK�� GD�� EHL�9RUWULHEHQ�PLW� ]X� HUZDUWHQGHQ
JUR�HQ�6WHXHUEHZHJXQJHQ�XQG�VFKOHFKWHQ�%RGHQYHUKlOWQLVVHQ�GHU�QDFKWUlJOLFKH�(LQEDX�GHU

%LOG�����9RUSUH�URKUYHUELQGXQJ�I�U�EHJHKEDUH�4XHUVFKQLWWH
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,QQHQGLFKWXQJ� QDFK� EHHQGHWHP� 9RUWULHE� DXIJUXQG� GHU� LQ� HLQHU� 0XIIHQYHUELQGXQJ� XQWHU�
VFKLHGOLFKHQ�6SDOWPD�H�VLQQYROOHU�LVW�

'HU�(LQVDW]�HLQHU�0XIIHQNDPPHUHLQ]HOSU�IXQJ�]HLJWH�EHL�DOOHQ�7HVWV�HUKHEOLFKH�9RUWHLOH�JH�
JHQ�EHU� GHU� KHUN|PPOLFKHQ� 0XIIHQSU�IXQJ�� GD� GLHVH� 3U�IXQJ� ZHVHQWOLFK� J�QVWLJHU� XQG
VFKQHOOHU�HUIROJHQ�NDQQ��:HLWHUKLQ�NDQQ�EHL�GLHVHU�3U�IXQJ�HLQH�YRUDXVJHKHQGH�.DQDOUHLQL�
JXQJ�� ZLH� VLH� EHL� QRUPDOHQ�0XIIHQSU�IXQJHQ� HUIRUGHUOLFK� LVW�� HQWIDOOHQ�� 'HU� *HUlWHHLQVDW]
ZLUG� KLHU� DXI� HLQ�0LQLPXP� UHGX]LHUW�� VR� GD�� DXIZHQGLJH�5�VW]HLWHQ� GHU� 3U�IHLQULFKWXQJHQ
HQWIDOOHQ�

$XFK� GLH� (UIDKUXQJHQ� PLW� GHU� DNWLYLHUEDUHQ�� VHOEVWVFKPLHUHQGHQ�� JHNDPPHUWHQ� *OHLWULQJ�
GLFKWXQJ�)������GLH�ZHUNVHLWV�DP�5RKUVSLW]HQGH�YRUPRQWLHUW�ZLUG��]HLJWHQ�LP�3UD[LVWHVWV�LKUH
YROOH�*HEUDXFKVWDXJOLFKNHLW��8QGLFKWLJNHLWHQ�� EHGLQJW� GXUFK� QLFKW� IDFKJHUHFKW� DXIJH]RJHQH
'LFKWXQJHQ��ZLH�VLH�EHL�KHUN|PPOLFKHQ�.HLOJOHLWGLFKWXQJHQ��GLH�HUVW�DXI�GHU�%DXVWHOOH�DXIJH�
]RJHQ�ZHUGHQ��YRUNRPPHQ��HQWIDOOHQ�JDQ]��6WHXHUEHZHJXQJHQ�XQG�DXFK�JU|�HUH�7ROHUDQ]EH�
UHLFKH�ZHUGHQ�GXUFK�GDV�QHXH�'LFKWSURILO�DXIJHQRPPHQ�

:HLWHUKLQ�HUZHLVW�VLFK�GLH�0|JOLFKNHLW�GHU�QDFKWUlJOLFKHQ�$NWLYLHUXQJ�PLW�'LFKWPLWWHOQ�DOV
JUR�HU�9RUWHLO��GD�KLHU�GDV�6FKODXFKSURILO�lKQOLFK�ZLH�HLQ�)DKUUDGVFKODXFK�DXIJHEOlKW�ZLUG�
6RPLW�GU�FNW�VLFK�GDV�'LFKWSURILO�ZLHGHU�JHJHQ�GHQ�%HWRQ�XQG�GLH�6WDKOPDQVFKHWWH�DQ��VR�GD�
NOHLQH�8QGLFKWLJNHLWHQ� HLQIDFK� VDQLHUW�ZHUGHQ� N|QQHQ��'XUFK� GLH� 3HUIRUDWLRQHQ� GHV�'LFKW�
VFKODXFKHV�NDQQ�GDV�,QMHNWLRQV��E]Z��'LFKWPLWWHO�VLFK�LP�%HUHLFK�GHU�0XIIHQYHUELQGXQJ�UD�
GLDO� LP�5LQJVSDOW�]ZLVFKHQ�DQVWHKHQGHP�%RGHQ�XQG�5RKUDX�HQPDQWHO� VFK�W]HQG�XQG�GLFK�
WHQG� DQODJHUQ�� VR� GD�� DXFK� HLQ� ]XVlW]OLFKHU�.RUURVLRQVVFKXW]� GHU� 6WDKOPDQVFKHWWH�P|JOLFK
LVW�

'LH�KHXW]XWDJH��EOLFKHQ�0|JOLFKNHLWHQ�]XU�6FKDIIXQJ�HLQHV�VW|UXQJVIUHLHQ�XQG��EHUZDFKED�
UHQ�.DQDOV\VWHPV�VLQG�LQ�LKUHQ��EOLFKHQ�%DXZHLVHQ�LQ�YLHOHQ�1RUPHQ�XQG�5LFKWOLQLHQ�DXIJH�
I�KUW��*HUDGH� JXWH�1HXHQWZLFNOXQJHQ��ZLH� VLH� KLHU� REHQ� DXIJHI�KUW� VLQG�� KDEHQ� HV� VFKZHU�
VLFK�DP�0DUNW�GXUFK]XVHW]HQ��GD�GDV�6LFKHUKHLWVJHI�KO�� GDV�GXUFK�1RUPHQ�XQG�5LFKWOLQLHQ
EHL�GHQ�%HWUHLEHUQ�YRQ�.DQDOLVDWLRQVDQODJHQ�JHZHFNW�ZLUG��EHL�QHXHQ�3URGXNWHQ�XQG�9HUIDK�
UHQ�NXU]IULVWLJ�QLFKW�JHJHEHQ�LVW�

6ROOWHQ�ZHLWHUKLQ�GLHVH�E�URNUDWLVFKHQ�+HPPQLVVH�XQG�GHU�3UHLVNDPSI�GHU�%DXXQWHUQHKPHQ�
GLH� OHGLJOLFK�GDV�ELOOLJVWH�JHQRUPWH�3URGXNW�HLQVHW]HQ�ZROOHQ��DP�GHXWVFKHQ�0DUNW�%HVWDQG
KDEHQ��HQWZLFNHOQ�ZLU�XQV�GXUFK�GLHVHQ�7HFKQRORJLHVWDX�LP�.DQDOEDX�LPPHU�ZHLWHU�]XU�FN�
+LHU�PX��PDQ�VLFK�GLH�)UDJH�VWHOOHQ��ZLH�ODQJH�ZLU�GLHVHV�QRFK�WROHULHUHQ�N|QQHQ��'LH�*OR�
EDOLVLHUXQJ�GHU�0lUNWH�ZLUG�VLFK�QLFKW�YRQ��EHUDOWHUWHQ�1RUPHQ�DXIKDOWHQ�ODVVHQ��DXFK�QLFKW
LP�.DQDOEDX��'LHVHV� ]HLJHQ� DQGHUH�:DFKVWXPVEUDQFKHQ��ZLH� ]�� %�� GLH� ('9�,QGXVWULH�� GLH
GXUFK�,QQRYDWLRQVIUHXGH�XQG�NXQGHQRULHQWLHUWH�9RUJHKHQVZHLVHQ�QLFKW�EHIULHGLJWH�%HG�UIQLV�
VH�HUNHQQW�XQG�GLH�=XNXQIWVPlUNWH�PLW�LQWHOOLJHQWHQ�6\VWHPHQ�HUREHUW�

9HUIDVVHU� 'LSO��,QJ��7KRPDV�/DPPHULQJ
6DQGHU�3HE�VR�*PE+�	�&R��.*
6\VWHPWHFKQLN�LQ�%HWRQ
'HOHFNHU�:HJ���
�������0|KQHVHH�:LSSULQVHQ
7HOHIRQ������������������¤�����
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