
(QHUJLHIRUVFKXQJ (QHUJLHIRUVFKXQJVSURJUDPP6RODUZlUPH LP�$XIWUDJ�GHV%XQGHVDPWV�I�U�(QHUJLH�%)(
-DKUHVEHULFKW������ ����'H]HPEHU�����$��.RPSRQHQWHQ�LQ�VRODUWKHUPLVFKHQ�6\VWHPHQ%��WKHUPLVFKH�6RODUV\VWHPH&��0DWHULDOLHQ�LQ�WKHUPLVFKHQ�6\VWHPHQ'��,QIRUPDWLN�XQG�6RIWZDUH

=X�MHGHP�7KHPD�$�± '�ZLUG�HLQ�VHSDUDWHU�-DKUHVEHULFKW�HUVWHOOW�'LH�3URMHNWQXPPHULHUXQJ�NRUUHVSRQGLHUW��VRZHLW�YRP�%)(�ILQDQ]LHUW��PLW�GHQ�%XGJHWSRVWHQ�GHV�3URMHNWD QWUDJV�63)�)RUVFKXQJVDXIJDEHQ�LP�%HUHLFK�$NWLYH�6RQQHQHQHUJLH%��WKHUPLVFKH�6RODUV\VWHPH
$XWRU�XQG�.RDXWRUHQ 3HWHU�9RJHOVDQJHU��%HDW�0HQ]L��8HOL�)UHLEHDXIWUDJWH�,QVWLWXWLRQ ,QVWLWXW�I�U�6RODUWHFKQLN�63)$GUHVVH 2EHUVHHVWUDVVH���7HOHIRQ��(�PDLO��,QWHUQHWDGUHVVH ���������������VSI#VRODUHQHUJ\�FK���ZZZ�VRODUHQHUJ\�FK%)(�3URMHNW��9HUWUDJ�1XPPHU ',6������'DXHU�GHV�3URMHNWV��YRQ�± ELV� ���-DQXDU������± ����'H]HPEHU�����
=86$00(1)$6681*%����6RODUH�:DUPZDVVHUV\VWHPH'LH� 1DFKIUDJH� QDFK� 3U�IXQJHQ� YRQ� VRODUHQ�6\VWHPHQ� ]XU�:DVVHUHUZlUPXQJ� LP�(LQIDPLOLHQKDXV� LVW�� GHQ�(UZDUWXQJHQ�HQWVSUHFKHQG��ZHLWHU�]XU�FNJHJDQJHQ��/HGLJOLFK�]ZHL�3U�IXQJHQ�ZXUGHQ�LQ�$XIWUDJ�JHJHEHQ��'LH�3U�IHLQULFKWXQJHQ�ZXUGHQ�QLFKW�YHUlQGHUW�RGHU�HUZHLWHUW��9HUEHVVHUXQJVEHGDUI�EHVWHKW�EHVRQGHUV�EHLP�=HUWLIL]LHUXQJVNRQ]HSW��(LQH�9HUlQGHUXQJ�LQ�GLHVHP�%HUHLFK�G�UIWH�LQ�GHQ�QlFKVWHQ�-DKUHQ�GLH�1DFKIUDJH�QDFK�6\VWHPSU�IXQJHQ�ZLHGHU�YHUJU|VVHUQ��$XFK�GLH�JHJHQ�-DKUHVHQGH�HLQJHJDQJHQHQ�$QIUDJHQ�YRQ�DXVOlQGLVFKHQ�+HUVWHOOHUQ�GHXWHQ�DXI�HLQ�ZLHGHU�VWHLJHQGHV�,QWHUHVVH�KLQ���%����6RODUH�.RPELV\VWHPH'DV� 6FKZHUJHZLFKW� GHU� $UEHLWHQ� EHVWDQG� LQ� GHU� 9HUEHVVHUXQJ� GHU� /HLVWXQJVIlKLJNHLW� XQG� GHU� =XYHUOlVVLJNHLW� GHU�3U�IHLQULFKWXQJ��(LQH�$XIJDEH��GLH�VLFK�DOV�ZHLW�VFKZLHULJHU�DOV�HUZDUWHW�HUZLHVHQ�KDW��(V�LVW�QXQ�P|JOLFK��3U�IXQJHQ�YRQ�DQQlKHUQG�]ZHL�:RFKHQ�'DXHU�VW|UXQJVIUHL�GXUFK]XI�KUHQ�'DV�QHXH�$QJHERW�]XU�3U�IXQJ�YRQ�.RPELV\VWHPHQ�I�U�GDV�(LQIDPLOLHQKDXV�ZXUGH�JHQDX�GHILQLHUW�XQG�GHQ�LQWHUHVVLHUWHQ�+HUVWHOOHUQ�NRPPXQL]LHUW��'DV�(FKR�DXI�GLH�$XVVFKUHLEXQJ�HLQHU�LQLWLDOHQ�0HVVNDPSDJQH��.RPEL�.RPSDNW���LVW�HUIUHXOLFK�����NRPSDNWH�.RPELDQODJHQ�ZXUGHQ�]XU�3U�IXQJ�DQJHPHOGHW��
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3URMHNW]LHOH
%����6RODUH�:DUPZDVVHUV\VWHPH'DV�$QJHERW�]XU�/HLVWXQJVSU�IXQ J�YRQ�:DUPZDVVHUV\VWHPHQ�VROO�DXIUHFKWHUKDOWHQ�ZHUGHQ�� �'D�HLQH�HKHU� UHGX]LHUWH�1DFKIUDJH� ]X�HUZDUWHQ� LVW�� VLQG�NHLQH� ,QYHVWLWLRQHQ� LQ�GLH�3U�IHLQULFKWXQJHQ��JHSODQW�%����6RODUH�.RPELV\VWHPH'DV� =LHO� YRQ� 3U�IXQJHQ� DQ� .RPELV\VWHPHQ� EHVWHKW� GDULQ�� +HUVWHO OHUQ� 6WlUNHQ� XQG� 6FKZlFKHQ�LKUHU� 3URGXNWH� DXI]X]HLJHQ�� 'DGXUFK� VROO� YHUPLHGHQ� ZHUGHQ�� GDVV� XQEHIULHGLJHQGH� 3URGXNWH�ZHVHQWOLFK�DP�0DUNW�EHWHLOLJW�VLQG�XQG�GHQ�5XI�GHU�7HFKQLN�JHIlKUGHQ��'LH�$N]HSWDQ]�GHU�3U�IXQJ�XQWHU�GHQ�+HUVWHOOHUILUPHQ�LVW�LQ�GLHVHP�=XV DPPHQKDQJ�YRQ�HQWVFKHLGHQGHU�%HGHXWXQJ��6ROO�GDV�4XDOLWlWVVLFKHUXQJV]LHO� HUUHLFKW� ZHUGHQ�� PXVV� GLH� 0HKUKHLW� GHU� DP� 0DUNW� UHOHYDQWHQ� 3URGXNWH�GXUFK�HLQH�3U�IXQJ�HUIDVVW�ZHUGHQ��'LH�$XVVFKUHLEXQJ�HLQHV�V\VWHPDWLVFKHQ��]HLWOLFK�EHIULVWHWHQ�6RQGHUDQJHERWV� ]XU� 3U�IXQJ� YRQ� NRPSDNWHQ� VRODUHQ� .RPELV\VWHPHQ� LVW� LP� -DKU� �����DEJHVFKORVVHQ� ZRUGHQ >�@�� 'LH� 3LORW� XQG� 'HPRQVWUDWLRQVDNWLRQ� WUlJW� GHQ� 1DPHQ� .RPEL �.RP�SDNW���'LH�$Q]DKO�GHU�]XU�3U�IXQJ�DQJHPHOGHWHQ�6\VWHPH�PDFKW�GDV�,QWHUHVVH�XQG�9HUWUDXHQ�GHU�+HUVWHOOHU� LQ� GDV� QHXH� $QJHERW� �EHUSU�IEDU� XQG� PHVVEDU�� 'LH� 4XDOLWlW� GHU� 3U�IHLQULFKWXQJHQ�VROOHQ�GDV�HUZDUWHWH�9HUWUDXHQ�UHFK WIHUWLJHQ��'LH� V\VWHPDWLVFKH� 3U�IXQJ� YRQ� VRODUHQ� .RPELV\VWHPHQ� VROO� ]XHUVW� HUSUREW� XQG� GDQQDXIJHQRPPHQ�ZHUGHQ��'D]X�PXVV�GHU�3U�IVWDQG�DXVUHLF KHQG�JHQDX�XQG� IHKOHUIUHL�DUEHLWHQ��GD�HLQ�3U�I]\NOXV�UXQG�]ZHL�:RFKHQ�GDXHUW�
'XUFKJHI�KUWH�$UEHLWHQ�XQG�HUUHLFKWH�(UJHEQLVVH
%����6RODUH�:DUPZDVVHUV\VWHPH=ZHL� )LUPHQ� KDEHQ� QHX� HQWZLFNHOWH� 6\VWHPH� ]XU� 3U�IXQJ� DQJHPHOGHW�� 'D� EHL� GHU� HLQHQ� )LUPD��5�HVFK� 6RODUWHFKQLN� $*�� 3UREOHPH� PLW� GHU� 4XDOLWlWVSU�IXQJ� GHU� .ROOHNWRUHQ� KlQJLJ� VLQG��YHU]|JHUW�VLFK�GLH�3U�IXQJ�XQG�$XVZHUWXQJ�%����6RODUH�.RPELV\VWHPH'LH�3U�IEHGLQJXQJHQ�]XU�3U�IXQJ� YRQ�NRPSDNWHQ�6\VWHPHQ�PLW�]XJHK|ULJHU�=XVDW]ZlUPHTXHOOH�LQ� )RUP� HLQHV� *DV� RGHU� gONHVVHOV� ZXUGHQ� DXVI�KUOLFK� EHVFKULHEHQ� XQG� GHQ� +HUVWHOOHUQ�NRPPXQL]LHUW��$OV�)ROJH�GDYRQ�ZXUGHQ� ���6\VWHPH ]XU�3U�IXQJ�LP�5DKPHQ�YRQ�.RPEL �.RPSDNW��DQJHPHOGHW�'LH� =XYHUOlVVLJNHLW� GHU� NRPSOH[HQ� 3U�IHLQULFKWXQJ� ZXUGH� VWHWLJ� YHUEHVVHUW�� (V� N|QQHQ� QXQ�XQXQWHUEURFKHQH�3U�IXQJHQ�ZlKUHQG����XQG�PHKU�7DJHQ�PLW�JXWHU�:DKUVFKHLQOLFKNHLW� IHKOHUIUHL�DEJHVFKORVVHQ�ZHUGHQ��8P�GLHVH�=XYHUOlVVLJNHLW�]X�HUUHLFKHQ��PXVVWH�X�D��GLH�.OLPDWLVLHUXQJ�GHV�/DERUV�LQ�GHU�8PJHEXQJ�GHV�]X�SU�IHQGHQ�6\VWHPV�YHUEHVVHUW�ZHUGHQ��=X� GLHVHP�=ZHFN�ZXUGH�HLQ�8POXIWN�KOHU�LQVWDOOLHUW��YJO��)LJ������



6��',6������

)LJ�����5DXPOXIWN�KOHU'DQN� GLHVHP� *HUlW� XQG� HLQHU� =RQLHUXQJ� GHV� /DERUUDXPHV� �)LJ�� ��� VLQG� GLH� NOLPDWLVFKHQ�%HGLQJXQJHQ�XP�GHQ�3U�IVWDQG�QLFKW�PHKU�DEKlQJLJ�YRQ�GHU� ]HQWUDOHQ�5DXPNOLPD WLVLHUXQJ��GLH�GDV�,QVWLWXW�I�U�6RODUWHFKQLN�QLFKW�VHOEVW�NR QWUROOLHUW�

)LJ�����=RQLHUXQJ
%HL� GHU� 'DWHQHUIDVVXQJVVRIWZDUH� ZXUGH� GLH� ELVKHU� HLQJHVHW]WH� NRPPHU]LHOOH� /RJJHUVRIWZDUH�GXUFK� HLQH� HLJHQH� 6RIWZDUH� HUVHW]W�� 'LHVH� HUP|JOLFKW� HV�� JH VSHLFKHUWH� 'DWHQ� ZlKUHQG� GHV�ODXIHQGHQ� 9HUVXFKV� DXV]XOHVHQ� RKQH� 6\VWHPDEVW�U]H� ]X� ULVNLHUHQ� XQG� ZDU� GHVZHJHQ� DOV�
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1HXHUXQJ�]ZLQJHQG�QRWZHQGLJ��:lKUHQG�HLQHU�3U�IXQJ�LVW�HV�QXQ�P|JOLFK��GHQ�ELVKHULJHQ�9HUODXI�]X� DQDO\VLHUHQ�� 6R� NDQQ� ODXIHQG� GDU�EHU� HQWVFKLHG HQ� ZHUGHQ�� RE� GHU� 9HUVXFK� YRU]HLWLJ�DEJHEURFKHQ�RGHU�ZHLWHUJHI�KUW�ZHUGHQ�VROO��'HV�ZHLWHUHQ�ZXUGHQ�]DKOUHLFKH�(LQ]HONRPSRQHQWHQ�DXVJHWDXVFKW� XQG� (LQVWHOOXQJHQ� VR� YHUlQGHUW�� GDVV� GLHVH� NHLQH� XQQ|WLJHQ� 8QWHUEU�FKH� LP�3U�IDEODXI�SURYR]LHUHQ��
'LH� *HQDXLJNHLW� GHU� 3U�IHLQULFKWXQJ� ZXUGH� GXUFK� 2SWLPLHUXQJ� GHU� 5HJHOXQJHQ� YHUEHVVHUW�� $OV�%HLVSLHO� VHL� GLH� .OHLQVWNOLPDNDPPHU� ]XU� *HQHULHUXQJ� GHU� $XVVHQOXIWWHPSHUDWXU� HUZlKQW�� 'LHVH�.OLPDNDPPHU�LVW�PLW�HLQHP�3HOOHWLHUHOHPHQW�DXVJHVWDWWHW�XQG�ZXUGH�DP�.lOWHWDQN�PRQWLH UW��'XUFK�GLHVH� bQGHUXQJ� XQG� HLQH� YHUEHVVHUWH� 5HJHOXQJ� NDQQ� GDV� YRUJHJHEHQH� 7HPSHUDWXUSURILO� �6ROO �ZHUW�� NRQWLQXLHUOLFKH�.XUYH��HLQZDQGIUHL�JHQHULHUW�ZHUGHQ� ,VW �:HUW��.XUYH�PLW�NOHLQHQ�=DFNHQ�XP�6ROO�:HUW��YJO��)LJ� ���

)LJ�����6ROO�,VW�9HUJOHLFK�GHV�$XVVHQWHPSHUDWXUVLPXODWRUV
9LHOH� 6\VWHPH� ZHUGHQ� �EHU� HLQH� LQ� GHQ� :lUPHVSHLFKHU� LQWHJULHUWH� %UHQQNDPPHUQ� YHUI�JHQ��'LHVH� 6\VWHPH� ZHLVHQ� SRWHQWLHOO� JURVVH� 6WDQGE\YHUOXVWH� DXI�� GD� VHKU� YLHO� JHVSHLFKHUWH�:lUPH�GXUFK� .DPLQ]XJ�ZHJJHO�IWHW� ZHUGHQ� NDQQ� (V� LVW� GDUXP�ZLFKWLJ�� GDVV� GHU�.DPLQ]XJ� UHDOLVWLVFK�XQG�XQDEKlQJLJ�YRQ�GHU�8PJHEXQJ�GHV�.DPLQV�VRZLH�GHU�-DKUHV]HLW� LVW� �$XVVHQOXIWWHPSHUDWXU��:LQGGUXFN��� $XV� GLHVHP�*UXQG�ZXUGH�GHU�.DPLQ�XPJHEDXW��'DV�5DXFKURKU�VWU|PW� QXQ� LQ�HLQH�$E]XJVKDXEH��0LWWHOV�HLQHV�.DPLQYHQWLODWRUV�ZLUG�QHEHQ�GHP�5DXFKJDV�DXFK�/DERUOXIW�DEJHVDXJW��YJO�� )LJ�� ���� 'HU� 6WXW]HQ� GHV� 5DXFKURKUHV� LVW� XQWHU� GHU� $E]XJVKDXEH� HLQVWHOOEDU�� ZRGXUFK� HLQ�GHILQLHUWHU� 6RJ� �.DPLQ]XJ�� HLQJHVWHOOW� ZHUGHQ� NDQQ�� 'XUFK� GLHVH� 0DVVQDKPH� LVW� GHU�5DXFKURKUVWXW]HQ�LP�%H]XJ�DXI�'UXFN�XQG�7HPSHUDWXU�JOHLFKEOHLEHQGHQ�%HGLQJX QJHQ�DXVJHVHW]W��
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)LJ�����.DPLQKXW��EHU�RIIHQHP�5DXFKJDVURKU
'HU�3U�IVWDQG�ZXUGH� XP�HLQH�:DDJH�HUZHLWHUW� �)LJ�� ����'HU�+HL]|OYHUEUDXFK� YRQ�6\VWHPHQ�PLW�+HL]|ONHVVHOQ� DOV�=XVDW]ZlUPHHU]HXJHU�ZLUG� GXUFK�ZlJHQ�HUIDVVW��'DV�'DWHQHUIDVVXQJVV\VWHP�HUIDVVW� GLH� ODQJIULVWLJHQ� bQGHUXQJHQ� �*HVDPWYHUEUDXFK�� XQG� GLH� NXU]IULVWLJHQ� bQGHUXQJHQ�� XP�HLQHQ�0RPHQWDQYHUEUDXFK�DE]XOHLWHQ��

)LJ�����2HOZlJHHLQKHLW�PLW�gOIDVV��$XIIDQ JVFKDOH��:DDJH��LQ�GHU�$XIIDQJVFKDOH�XQWHU�GHP�)DVV��XQG�$XVZHUWHLQKHLW�PLW�HOHNWURQLVFKHU�$Q]HLJH��OLQNV�DQ�GHU�:DQG�PRQWLHUW�
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8P�GHQ�3U�IDEODXI�]X�RSWLPLHUHQ�XQG�9HUEHVVHUXQJHQ�GHU�(LQULFKWXQJHQ�]X��EHUSU�IHQ��ZXUGH�HLQ�3URWRW\S�HLQHV�.RPELV\VWHPV�DXIJ HEDXW��'LH�3U�IXQJHQ� ODVVHQ�6FKO�VVH��EHU�GDV�)XQNWLRQLHUHQ�GLHVHV�VSH]LHOOHQ�6\VWHPV� ]X� �YJO��)LJ������%HL� GLHVHP�6\VWHP�ZXUGH�GDUDXI�JHDFKWHW��GDVV�GHU�REHUH� 6SHLFKHUEHUHLFK�� GHU� ]XU� :DUPZDVVHUVSHLFKHUXQJ� GLHQW�� SULRULWlU� JHODGHQ� ZLUG�� DEHU�ZLUNXQJVYROO� YRU� XQQ|WLJHU� (QWODGXQJ� JHVFK�W]W� LVW�� =ZLVFKHQ� GHU� =HLW� ����� XQG� ����� 6WXQGHQ�HQWOlGW�VLFK�GHU�PLWWOHUH�6SHLFKHUEHUHLFK�ZHJHQ�GHU�*HElXGHKHL]ODVW��RKQH�GDVV�VLFK�GLH�REHUHQ�6SHLFKHUVFKLFKWHQ�ZHVHQWOLFK� DEN�KOHQ�� ,P�%HUHLFK�GHU�6WXQGHQ������ELV� �����ZHUGHQ SULRULWlU�GLH�REHUHQ�6SHLFKHUVFKLFKWHQ�VRODU�DXIJHKHL]W�

)LJ�� ��� 6SHLFKHUEHZLUWVFKDIWXQJ� ZlKUHQG� HLQHV� )U�KOLQJVWDJHV�� (LQWULWWVWHPSHUDWXUHQ� YRQ�.ROOHNWRUNUHLV� XQG�=XVDW]ZlUPHHU]HXJHU�� ��6SHLFKHUWHPSHUDWXUHQ��EHU�GLH�+|KH�GHV�6SHLFKHUV�YHUWHLOW�XQG�'XUFKIOXVVUDWHQ�LQ�.ROOHNWRUNUHLV��=XVDW]ZlUPHH U]HXJHU�XQG�+HL]ODVWNUHLV�
0LW� GLHVHP� 6\VWHP� DXI� GHP� 3U�IVWDQG� NRQQWHQ� ]ZHL� NRPSOHWWH� 3U�IVHTXHQ]HQ� VW|UXQJVIUHL�GXUFKJHI�KUW�ZHUGHQ��:HLO�GDV�6\VWHP�]ZLVFKHQ�GHQ�EHLGHQ�9HUVXFKHQ�PRGLIL]LHUW�ZXUGH ��NDQQ�QRFK� NHLQ� 5�FNVFKOXVV� DXI� 5HSURGX]LHUEDUNHLW� GHU� 3U�IXQJ� DQ� GHPVHOEHQ� 6\VWHP� JH]RJHQ�ZHUGHQ�
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1DWLRQDOH�=XVDPPHQDUEHLW
%����6RODUH�:DUPZDVVHUV\VWHPH'LH� .RQWDNWH� ]X� GHQ� 6FKZHL]HULVFKHQ�+HUVWHOOHUILUPHQ� ZDUHQ� HQWVSUHFKHQG� GHU� UHODWLY� JHULQJHQ�$NWLYLWlW� LP� %HULFKWVMDKU� UHGX]LHUW�� 'LH� .RRSHUDWLRQ� PLW� GHQ� 6RODUILUPHQ� GDUI� DOV� JXW� EH]HLFKQHW�ZHUGHQ��,P�%HULFKWVMDKU�ZXUGH�GDV�VRJHQDQQWH�'67 �9HUIDKUHQ�>�@�]XU�HXURSlLVFKHQ�1RUP�HUKREHQ��7URW]�PDVVLYHQ� (LQZlQGHQ� GHV� 63)�� GDV� DOV� HLQ]LJH� GDV� '67 �9HUIDKUHQ� DXV GHU� SUDNWLVFKHQ�$QZHQGXQJ�NHQQW��KDW�GLH�6FKZHL]�HLQ�I�UVSUHFKHQGHV�9RWXP�HLQJHEUDFKW��0LW�GLHVHP�9RWXP�KDW�GLH� 6FKZHL]� GHQ� LQWHUQDWLRQDO� VHKU� XPVWULWWHQHQ� (QWVFKHLG� �(1� ������ ZLUG� (XURSlLVFKH� 1RUP��PLWYHUXUVDFKW��ZHQQ�QLFKW�VRJDU�EHL�GHU�LQWHUQDWLRQDOHQ� $EVWLPPXQJ�GHQ�$XVVFKODJ�JHJHEHQ��'HU�YHKHPHQWH�:LGHUVWDQG�XQVHUHUVHLWV�LVW�GXUFK�GHQ�6FKZHL]HULVFKHQ�WHFKQLVFKHQ�'HOHJLHUWHQ�QLFKW�DXIJHQRPPHQ� ZRUGHQ�� 'LH� QDWLRQDOH� =XVDPPHQDUEHLW� LP� %HUHLFK� GHU� 1RUPXQJ� YRQ�6\VWHPWHVWYHUIDKUHQ� PXVV� VHKU� NULWLVFK�� ZHQQ� QLF KW� QHJDWLY� EHXUWHLOW� ZHUGHQ�� 'DV� 63)� ZLUG� LQ�=XNXQIW�VHKU�JHQDX�DEZlJHQ��LQ�ZHOFKHQ�)lOOHQ�VLFK�HLQ�(QJDJHPHQW�GHV�,QVWLWXWV�LP�%HUHLFK�GHU�LQWHUQDWLRQDOHQ�1RUPXQJ�UHFK WIHUWLJW�'LH� 6FKZHL]HULVFKH� $JHQWXU� I�U�(QHUJLHHIIL]LHQ]� �6$)(�� KDW� GLH�(UJHEQLVVH� GHV� 6\VWHPWHVWV� LQ��EHUVLFKWOLFKHU� $UW� ]XVDPPHQJHVWHOOW� XQG� LP� ,QWHUQHW� ]X� SXEOL]LHUW� �ZZZ�WRSWHQ�FK��� 'LH�=XVDPPHQDUEHLW� PLW� � 6$)(� NDQQ� QXU� SRVLWLY� EHZHUWHW� ZHUGHQ�� (V� LVW� P|JOLFK�� GDVV� GXUFK�]XN�QIWLJH�=XVDPPHQDUEHLW�ZHLWHUJHKHQGH�6\QHUJLHQ�HQWVWHKHQ��(V� LVW VRJDU�GHQNEDU��GDVV�GLH�63)�=HUWLIL]LHUXQJ� LQ� JHZLVVHQ� %HUHLFKHQ� GDQN� $XIEHUHLWXQJ� GHU� 5HVXOWDWH� XQG� 3XEOLNDWLRQ� LQ�ZZZ�WRSWHQ�FK�UHGXQGDQW�ZLUG�%����6RODUH�.RPELV\VWHPH'LH� $XVVFKUHLEXQJ� ]XU� 3U�IXQJ� YRQ� NRPSDNWHQ� .RPELV\VWHPHQ� HUIROJWH� X�D�� �EHU� GLH�+HUVWHOOHUYHUHLQLJXQJHQ�62)$6�XQG�3520(6�� 6LHEHQ 6FKZHL]HULVFKH�)LUPHQ�ZROOHQ�VLFK�DQ�GHU�$NWLRQ�.RPEL�.RPSDNW��EHWHLOLJHQ��(V� LVW� XQV� JHOXQJHQ� HLQ� 3URMHNW� ]XU� ,QYHQWDULVLHUXQJ� YRQ� 2HNRELODQ]GDWHQ� YRQ� 0DWHULDOLHQ� XQG�3UR]HVVHQ�� GLH� LP� %HUHLFK� GHU� WKHUPLVFKHQ 6RQQHQHQHUJLHQXW]XQJ� QRFK� DXVVWDQGHQ�� ]X�ODQFLHUHQ�� 'DV� 3URMHNW� ZLUG� OHLWHQG� YRQ� (68 �VHUYLFHV� LQ� 8VWHU� DXVJHI�KUW�� 2E� VLFK� GDUDXV�)ROJHSURMHNWH�� ]�%�� ]XU� YHUHLQIDFKWHQ� 2HNRELODQ]LHUXQJ� YRQ� 6RODUDQODJHQ�� DEOHLWHQ� ODVVHQ��EHILQGHW�VLFK�LP�0RPHQW�LQ�$ENOlUXQJ��(03$���'LH�=XVDPPHQDUEHLW�PLW�GHU�$EWHLOXQJ�)HXHUXQJHQ�GHU�(03$�LVW�L QIRUPHOO�DEHU�HIIHNWLY�
,QWHUQDWLRQDOH�=XVDPPHQDUEHLW
%����6RODUH�:DUPZDVVHUV\VWHPH(V�JDE�LP�%HULFKWVMDKU� LP�%HUHLFK�GHU�VRODUHQ�:DUPZDVVHUV\VWHPH�NHLQH�IRUPHOOHQ�3URJUDPPH�]XU� LQWHUQDWLRQDOHQ� =XVDPPHQDUEHLW�� $XI� HLQHU� LQIRUPHOOHQ� (EHQH� ILQGHW� DEHU� VWHWV� HLQ� UHJHU�$XVWDXVFK� YRQ� ,GHHQ��$QUHJXQJHQ�XQG�0HLQXQJHQ�VWDWW��%HL� VROFKHU�*HOHJHQKHLW�ZHUGHQ� LPPHU�ZLHGHU� HUKHEOLFKH� 8QWHUVFKLHGH� LQ� GHU� 0HQWDOLWlW� XQG� LP� 4XDOLWlWVDQVSUXFK� GHU� YHUVF KLHGHQHQ�,QVWLWXWH�GHXWOLFK�%����6RODUH�.RPELV\VWHPH'LH�(QWZLFNOXQJ�GHV�6SHLFKHUSU�IVWDQGHV�HUIROJW��VRZHLW�DOV�P|JOLFK��LP�(UIDKUXQJVDXVWDXVFK�PLW�GHQ�,QVWLWXWHQ��GLH�DP�,($�6+&�7DVN�����6RODU�&RPELV\VWHPV�WHLOQHKPHQ��,P�2NWREHU�ZXUGH�HLQ�([SHUWHQWUHIIHQ� LQ� 5DSSHUVZLO� RUJDQLVLHUW�� ,P� $QVFKOXVV� GDUDQ� ZXUGH� HLQH� 7DJXQJ� ]XP� 7KHPD�VRODUH� .RPELV\VWHPH� GXUFKJHI�KUW�� GLH� EHL� )LUPHQ� LP� ,Q � XQG� $XVODQG� DXI� JURVVHV� ,QWHUHVVH�
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JHVWRVVHQ� LVW�� 'LH� 7DJXQJVVSUDFKH� ZDU� 'HXWVFK� PLW� HQJOLVFKHU� 6LPXOWDQ�EHUVHW]XQJ� GHU�9RUWUlJH�� �� 7HLOQHKPHU� QDKPHQ�DP�([SHUWHQWUHIIHQ� WHLO�� ��� 3HUVRQHQ� YHUIROJWHQ�GLH�9RUWUlJH�GHU�DQVFKOLHVVHQGHQ�|IIHQWOLFKHQ�7DJXQJ��$XFK� DXVOlQGLVFKH� +HUVWHOOHUILUPHQ� ]HLJHQ� ,QWHUHVVH� DQ� GHU� 3U�IXQJ� YRQ� NRPSDNWHQ�.RPELV\VWHPHQ��,P�5DKPHQ�YRQ�.RPEL �.RPSDNW��KDEHQ�]ZHL�GHXWVFKH�+HUVWHOOHU�LKUH�3URGXNWH�GLUHNW� ]XU� 3U�IXQJ� DQJHPHOGHW��:HLWHUH� ]ZHL� 6\VWHPH� GHXWVFKHQ�8UVSUXQJV�ZXUGHQ� GXUFK� GHQ�6FKZHL]HULVFKHQ�9HUWULHEVSDUWQHU�DQJHPHOGHW��
%HZHUWXQJ������XQG�$XVEOLFN�����
%����6RODUH�:DUPZDVVHUV\VWHPH'LH� 7DWVDFKH�� GDVV�ZHQLJHU� 6\VWHPWHVWV� GXUFKJHI�KUW� ZXUGHQ� �ZHLO� GLH� DP�0DUNW� EHGHXWHQGHQ�.RPSDNWV\VWHPH�VFKRQ�JHSU�IW�XQG�]HUWLIL]LHUW�VLQG��LVW�SULQ]LSLHOO�SRVLWLY�]X�HUZlKQHQ��(V�PXVV�LQ�%HWUDFKW�JH]RJHQ�ZHUGHQ��GDVV�GDV�DNWXHOOH�.RQ]HSW�GHU�=HUWLIL]LHUXQJ�XQG�DXFK� GHU�'DUVWHOOXQJ� GHU� /HLVWXQJVIlKLJNHLW� DXV� 6LFKW� GHV� 63)� QLFKW� LQ� DOOHQ� 3XQNWHQ� EHIULHGLJW�� =�%�� LVW�NHLQH�SHULRGLVFKH�.RQWUROOH�GHU�%DXDUW�YRUJHVHKHQ��G�K��HV� LVW�QLFKW�VLFKHUJHVWHOOW��GDVV�GLH�XQWHU�GHP� 1DPHQ� GHV� ]HUWLIL]LHUWHQ� 6\VWHPV� DQJHERWHQHQ� $QODJH Q� HLQHV� +HUVWHOOHUV� DOOH� PLW� GHP�JHSU�IWHQ�6\VWHP�LGHQWLVFK�XQG�HQWVSUHFKHQG�OHLVWXQJVIlKLJ�VLQG��x 'LH� JOHLFKH� *HZLFKWXQJ� YRQ� 6WURP� XQG� :lUPH� �1XW] � E]Z�� (QGHQHUJLH� YHUVFKLHGHQHU�4XDOLWlW��LVW�SUREOHPDWLVFK��x 'LH�3U�IXQJ�XQG�GHU�3U�IEHULFKW�JHEHQ�NHLQH�$XV NXQIW��EHU�GHQ�GXUFK�HLQ�6\VWHP�HUEUDFKWHQ�.RPIRUW� �:DUPZDVVHUOHLVWXQJ��� 'LHV�� REVFKRQ� GLH� :DUPZDVVHUOHLVWXQJ� XQG� GLH� VRODUH�/HLVWXQJVIlKLJNHLW�LP�: LGHUVSUXFK�]X�HLQDQGHU�VWHKHQ��x (V� ZlUH� Z�QVFKHQVZHUW�� GDVV� GLH� 3U�IUHVXOWDWH� XQG� GHUHQ� 3UlVHQWDWLRQ� LP� 3U�I EHULFKW� GHU�3U�IUHVXOWDWH�]ZLVFKHQ�.RPELV\VWHPHQ�XQG�:DUPZDVVHUV\VWHPHQ�YHUJOHLFKEDU�VLQG��'LHV�LVW�XPVR� QDKHOLHJHQGHU�� DOV� ]ZHLIHOORV� LQ� =XNXQIW� DXFK� .RPELV\VWHPH� PLW� GHQ� 'LPHQVLRQHQ��.ROOHNWRUIOlFKHQ��6SHLFKHUYROXPHQ��YRQ�W\SLVFKHQ�:DU PZDVVHUV\VWHPHQ�JHS U�IW�ZHUGHQ�x )�U�NRPSDNWH�.RPELV\VWHPH�ZXUGHQ�VWUHQJH�$XIODJHQ�EHWUHIIHQG�.RPSDNWKHLWVJUDG�GHILQLHUW�>�@��6ROFKH�$XIODJHQ�N|QQWHQ�DXFK�EHL�NRPSDNWHQ�:DUPZDVVHUV\VWHPHQ�$QZHQGXQJ�ILQGHQ�XQG�Z�UGHQ�]X�HLQHU�ZHLWHUHQ�4XDOLWlWVVWHLJHUXQJ�EHL�UHDOLVLHUWHQ�$QODJ HQ�EHLWUDJHQ�(V�ZLUG� HLQH�$XIJDEH� I�U�GDV� NRPPHQGH� -DKU� VHLQ�� GDV�.RQ]HSW� I�U�3U�IXQJ�XQG�hEHUSU�IXQJ��3U�IXQJVDXVZHUWXQJ�� %HULFKWHUVWDWWXQJ� XQG� =HUWLIL]LHUXQJ� QHX� ]X� GHILQLHUHQ�� GDPLW� HLQ� QHXHV��NRKlUHQWHV�.RQ]HSW�LQ�GHQ�)ROJHMDKUHQ�XPJHVHW]W�ZHUGHQ�NDQQ ��*HJHQ�-DKUHVHQGH�JDE�HV�YHUVFKLHGHQWOLFK�.RQWDNWH�PLW�DXVOlQGLVFKHQ�6\VWHPKHUVWHOOHUQ��GLH�HLQ�,QWHUHVVH� DQ� GHU� 'LHQVWOHLVWXQJ� 63) �6\VWHPWHVW� EHNXQGHQ�� )�U� ����� VLQG� HLQLJH� 3U�IXQJHQ� LP�$XIWUDJ�QHXHU�DXVOlQGLVFKHU�.XQGHQ�]X�HUZDUWHQ��%����6RODUH�.RPELV\VWHPH'LH� (QWZLFNOXQJ� GHU� 3U�IHLQULFKWXQJ� XQG� GHV� 7HVW]\NOXV� KDW� VLFK� DOV� VHKU� YLHO� DXIZlQGLJHU�HUZLHVHQ� DOV� JHSODQW�� 'DV� JURVVH� ,QWHUHVVH� DQ� GHU� 3U�IXQJ� YRQ� VRODUHQ� .RPELV\VWHPHQ�UHFKWIHUWLJW�DEHU�GHQ�VHKU�EHWUlFKWOLFKHQ�$XIZDQG��'LH�$UEHLWHQ� LQ�GHQ� IROJ HQGHQ�-DKUHQ�ZHUGHQ�VLFK� GDUDXI� NRQ]HQWULHUHQ�� GLH� 3U�IXQJHQ� GHU� I�U� .RPEL �.RPSDNW�� DQJHPHOGHWHQ� $QODJHQ�GXUFK]XI�KUHQ�XQG�GDEHL�GDV�9HUIDKUHQ�XQG�GLH�3U�IHLQULFKWXQJ�]X�SHUIHNWLRQLHUHQ��(V�LVW�GHQNEDU��GDV�9HUIDKUHQ�LQ�=XNXQIW�DXFK�I�U�VRODUH�:DUPZDVVHUV\ VWHPH�DQ]XZHQGHQ��
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>�@ $XVVFKUHLEXQJ�.RPEL�.RPSDNW���(LQH�3LORW� XQG�'HPRQVWUDWLRQVDNWLRQVDNWLRQ�GHV�%XQGHVDPWHV�I�U�(QHUJLH��DXVJHI�KUW�GXUFK�GDV�,QVWLWXW�I�U�6RODUWHFKQLN�63)� .DQQ�YRQ�+HUVWHOOHUQ�EHLP�,QVWLWXW�I�U�6RODUWHFKQLN�63)��5DSSHUVZLO ��EH]RJHQ�ZHUGHQ��>�@ (1�������XQG�VSH]LHOO�(1����������7KHUPDO�VRODU�V\VWHPV�DQG�FRPSRQHQWV�± )DF�WRU\�PDGH�V\VWHPV�± 3DUW����7HVW�PHWKRGV�


