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&RUQHOLXV�5HLG�
9RUWUDJ�EHLP�%XQG�'HXWVFKHU�*HVDQJVOHKUHU��0�QFKHQ�������)XQNWLRQDOHV�6WLPPWUDLQLQJ�
6HLQH�*UXQGODJHQ�XQG�VHLQH�$QZHQGXQJ��

(LQI�KUXQJ�
9RU�YLHOHQ�-DKUHQ�KDEH�LFK�]XIlOOLJ�GLH�:HUNH�YRQ�:LOKHOP�5HLFK�HQWGHFNW�XQG�ZDU�VRIRUW�YRQ�VHLQHQ�

8QWHUVXFKXQJHQ��EHU�RUJDQLVFKH�)XQNWLRQHQ�IDV]LQLHUW��(V�JLEW�RIIHQVLFKWOLFK�HLQH�3DUDOOHOH�]ZLVFKHQ�GHU�%H�
VFKlIWLJXQJ�GHU�3V\FKRWKHUDSLH�PLW�RUJDQLVFKHU�)XQNWLRQDOLWlW�XQG�GHP�*HEUDXFK�GHU�6LQJVWLPPH��GLH�PHLQH�
$XIPHUNVDPNHLW�JHIXQGHQ�KDW��,Q�EHLGHQ�%HUHLFKHQ�LQ�GHU�3V\FKRWKHUDSLH�XQG�LP�*HVDQJ�KDQGHOW�HV�VLFK�XP�
ELRSK\VLVFKH�5HDNWLRQHQ�RGHU�JHQDXHU�JHVDJW�XP�GLH�)lKLJNHLW��RGHU�DXFK�8QIlKLJNHLW���IUHL�XQG�QDW�UOLFK�DXI�
HLQH�YRQ�DX�HQ�NRPPHQGH�$QUHJXQJ��HLQHQ�6WLPXOXV��]X�UHDJLHUHQ��

$OV�LFK�GLH�%HGHXWXQJ�GLHVHU�3DUDOOHOH�EHJULIIHQ�KDEH��KDEH�LFK�DQ�0DQXHO�*DUFLD�XQG�VHLQHQ�9HUVXFK�
JHGDFKW��6WLPPUHJLVWHU��EHU�LKUHQ�SK\VLNDOLVFKHQ�8UVSUXQJ�]X�GHILQLHUHQ��*DUFLD�KDW�]ZHL�VROFKHU�'HILQLWLRQHQ�
JHZDJW��,Q�GHU�HUVWHQ��������KDW�HU�HLQH�6HULH�DXIHLQDQGHUIROJHQGHU�.OlQJH�PLW�HLQHP�3ULQ]LS�LQ�9HUELQGXQJ�
JHEUDFKW�XQG�LQ�GHU�]ZHLWHQ�'HILQLWLRQ�YRQ������KDW�HU�GLHVH�6HULH�DXIHLQDQGHUIROJHQGHU�KRPRJHQHU�.OlQJH�
PLW�HLQHP�0HFKDQLVPXV�YHUEXQGHQ��

6HLW�GHP�7DJ��DQ�GHP�*DUFLD�GDV�/DU\QJRVNRS�HUIDQG���������ELV�KHXWH�KDEHQ�:LVVHQVFKDIWOHU�GLH�
*HQDXLJNHLW�VHLQHU�DQDWRPLVFKHQ�%HREDFKWXQJHQ�EHVWlWLJW��0DQ�DN]HSWLHUW�DOOJHPHLQ��GDVV�GLH�DXVVFKOLH�OLFKH�
)XQNWLRQ�GHV�&ULFRWK\UHRLG�0XVNHOV\VWHPV��5LQJ�6FKLOGNQRUSHO�0XVNHOV\VWHP��LQ�GHU�'HKQXQJ�GHU�6WLPPOLSSHQ�
EHVWHKW��ZRGXUFK�VLH�OlQJHU�XQG�G�QQHU�ZHUGHQ��6HLQH�DXVVFKOLH�OLFKH�)XQNWLRQ�LVW�DOVR�GLH�7RQK|KHQUHJXOLH�
UXQJ��ZlKUHQG�GDV�$U\WHQRLG�0XVNHOV\VWHP�EHL�/DXWVWlUNHQDQVWLHJ�GLH�6WLPPOLSSHQ�HLQDQGHU�DQQlKHUW��GLHVH�
YHUN�U]W�XQG�YHUGLFNW��

:lKUHQG�GHV�*HVDQJV�YHUlQGHUQ�GLHVH�EHLGHQ�6\VWHPH�DXI�YHUVFKLHGHQH�:HLVH�GLH�SK\VLVFKH�*HV�
WDOW�GHU�6WLPPOLSSHQ��ZlKUHQG�GLH�7RQK|KH�DQVWHLJW�RGHU�GLH�/DXWVWlUNH�YHUJU|�HUW�ZLUG��'LH�$EPHVVXQJHQ�
GHU�6WLPPOLSSHQ�VSLHJHOQ�DXFK�GLH�8QWHUVFKLHGH�ZLGHU�PLW�GHQHQ�VLFK�GLH�)RUP�GDV�$QVDW]URKUHV�DXI�GLH�9R�
NDOELOGXQJ�HLQVWHOOW��

)ROJOLFK�ZHUGHQ�GLH�(LQVWHOOXQJHQ�GHU�6WLPPOLSSHQ�GXUFK�GHQ�SURSRUWLRQDOHQ�6SDQQXQJVDQVWLHJ�]ZL�
VFKHQ�GHP�&ULFRWK\UHRLG�0XVNHOV\VWHP�XQG�GHP�$U\WHQRLG�0XVNHOV\VWHP�UHJXOLHUW��XQG�]ZDU�DOV�5HDNWLRQ�DXI�
EHVWLPPWH�.RPELQDWLRQVPXVWHU�YRQ�7RQK|KH��/DXWVWlUNH�XQG�9RNDO��

%HGDXHUOLFKHUZHLVH�KDW�NHLQ�HLQ]LJHU�)RUVFKHU�ELV�KHXWH�GHQ�=XVDPPHQKDQJ�]ZLVFKHQ�GHU�.RPELQDWLRQ�
GHU�(OHPHQWH�7RQK|KH��/DXWVWlUNH�XQG�9RNDO�XQG�GHUHQ�5HJLVWHUHQWVSUHFKXQJHQ��%UXVWVWLPPH�XQG�)DOVHWW��HU�
NDQQW��'D�GLHVHU�=XVDPPHQKDQJ�ELVKHU��EHUVHKHQ�ZXUGH��JLEW�HV�NHLQHUOHL�,QIRUPDWLRQ�GDU�EHU��ZLH�GLHVHV�
XQPLWWHOEDU�ZLUNHQGH�3ULQ]LS�]X�K|UHQ�XQG�]X�HUNHQQHQ�LVW��ZHOFKHV�EHL�ULFKWLJHU�$QZHQGXQJ�GLH�(QWZLFNOXQJ��
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GLH�:LHGHULQVWDQGVHW]XQJ�XQG�RGHU�GLH�,QWHJUDWLRQ�GHU�EHLGHQ�5HJLVWHU��0XVNHOV\VWHPH��]X�HLQHU�K|FKVW�OHLV�
WXQJVIlKLJHQ�IXQNWLRQDOHQ�(LQKHLW�I�KUHQ�Z�UGH��

'DV�(UJHEQLV�PHLQHU�8QWHUVXFKXQJHQ��EHU�GLH�*UXQGODJHQ�GHV�)XQNWLRQDOHQ�6WLPPWUDLQLQJV�LVW�GLH�(QW�
GHFNXQJ�XQG�GHU�*HEUDXFK�GLHVHV�PHFKDQLVFKHQ�3ULQ]LSV��,FK�KDEH�PLFK�DXI�GLH�0HWKRGHQ�NRQ]HQWULHUW��GLH�GLH�
QDW�UOLFKHQ�5HIOH[H�]ZLVFKHQ�DOOHQ�I�U�GHQ�*HVDQJ�ZHVHQWOLFKHQ�0XVNHOQ�LP�.HKONRSI�DQUHJHQ��GD�GLHVH�0XV�
NHOV\VWHPH�GLH�SK\VLVFKH�%HVFKDIIHQKHLW��.RQILJXUDWLRQ��GHU�6WLPPOLSSHQ�UHJXOLHUHQ�XQG�GDV�6FKZLQJXQJVYHU�
KlOWQLV�GHU�6WLPPOLSSHQ�DXIUHFKW�HUKDOWHQ��

'LH�.RQWUROOH��EHU�GDV�9HUKDOWHQ�GLHVHU�0XVNHOV\VWHPH�Z�UGH�HLQH�XQ�EHUZLQGOLFKH�6FKZLHULJNHLW�EH�
GHXWHQ��ZHLO�GLH�SRWHQWLHOOHQ�%HZHJXQJHQ�GLHVHU�6\VWHPH�VHKU�NRPSOL]LHUW�VLQG��$EHU�HV�JLEW�0HWKRGHQ�GXUFK�
GLH�GLH�5HDNWLRQVIlKLJNHLW�GLHVHU�XQZLOON�UOLFKHQ�0XVNHOQ�EHHLQIOXVVW�XQG�NRQWUROOLHUW�ZHUGHQ�N|QQHQ��

'DV�]XJUXQGHOLHJHQGH�3ULQ]LS�GHU�0HFKDQLN�GHV�6LQJHQV�NDQQ�PDQ�ZLH�IROJW�EHVFKUHLEHQ��'D�GLH�SK\�
VLVFKHQ�$EPHVVXQJHQ�GHU�6WLPPOLSSHQ�YRQ�GHP�SURSRUWLRQDOHQ�6SDQQXQJVDQVWLHJ�]ZLVFKHQ�GHP�&ULFRWK\UHRLG�
0XVNHOV\VWHP�XQG�GHP�$U\WHQRLG�0XVNHOV\VWHP�UHJXOLHUW�ZHUGHQ�XQG�]ZDU�DOV�5HDNWLRQ�DXI�EHVWLPPWH�.RPEL�
QDWLRQVPXVWHU�YRQ�7RQK|KH��/DXWVWlUNH�XQG�9RNDO��N|QQHQ�ZLUNXQJVYROOH�9HUlQGHUXQJHQ�GHV�6WLPPDSSDUDWHV�
QXU�GXUFK�GDV�9HUVWlQGQLV�GLHVHU�$EKlQJLJNHLWHQ�EHZLUNW�ZHUGHQ��

'DV�PHFKDQLVFKH�3ULQ]LS��PLW�GHP�GLH�6WLPPRUJDQH�WUDLQLHUW�XQG�ZHLWHUHQWZLFNHOW�ZHUGHQ�N|QQHQ��ZLUG�
HUNHQQEDU�GXUFK�GLH�GUHLIDFKH�:HFKVHOEH]LHKXQJ�]ZLVFKHQ�

��� HLQHU�VWLPXOLHUHQGHQ�hEXQJ���
��� GHP�RSRUWLRQDOHQ�6SDQQXQJVDQVWLHJ��GHU�]ZLVFKHQ�GHP�&ULFRWK\UHRLG�0XVNHOV\VWHP�XQG�GHP�$U\WHQRLG�

0XVNHOV\VWHP�DOV�'HKQHU�XQG�6SDQQHU�GHU�6WLPPOLSSHQ�DXIJHWHLOW�LVW��XQG��
��� GHP�.ODQJHQGSURGXNW��GDV�VLFK�DXV�GLHVHU�,QWHUDNWLRQ�HUJLEW��

'HU�ZLFKWLJVWH�$VSHNW�EHL�GLHVHU�:HFKVHOEH]LHKXQJ�LVW��GDVV�GLH�HQWVSUHFKHQGHQ�7RQTXDOLWlWHQ�YRUKHU�
VDJEDU�VLQG��'HU�HUIROJUHLFKH�*HEUDXFK�GHU�5HJLVWHU�0HFKDQLN�KlQJW�PLW�GHU�(QWZLFNOXQJ�GHV�+|UHQV�DE��GDV�
VRZRKO�DXI�HLQHU�IXQNWLRQDOHQ�DOV�DXFK�DXI�HLQHU�lVWKHWLVFKHQ�*UXQGODJH�EDVLHUW��)XQNWLRQDOHV�+|UHQ�LVW�HLQH�
(QWZLFNOXQJ��GLH�DXI�]ZHL�(EHQHQ�JHVFKLHKW��GLH�HLQH�LVW�GLH�6FKXOXQJ�GHV�*HK|UV�]XU�%HZHUWXQJ�GHU�.ODQJHL�
JHQVFKDIWHQ�LQ�EH]XJ�DXI�LKUH�(QWZLFNOXQJ�XQG�GHQ�,QWHJUDWLRQVVWDWXV�GHU�6WLPPUHJLVWHU�XQG�GLH�DQGHUH�LVW�GLH�
6HQVLELOLVLHUXQJ�GHV�*HK|UV�I�U�GLHVH�KRFKHQWZLFNHOWHQ�%DODQFHQ��EHVRQGHUV�GDQQ��ZHQQ�VLH�N�QVWOHULVFKHQ�=LH�
OHQ�GLHQHQ�VROOHQ��

'LH�SlGDJRJLVFKH�+HUDXVIRUGHUXQJ�EHVWHKW�GDULQ��GLHVH�YHUVFKLHGHQHQ�4XDOLWlWVPHUNPDOH�]X�HUNHQQHQ�
XQG�GDV�3ULQ]LS�GHU�5HJLVWHUPHFKDQLN�HQWVSUHFKHQG�DQ]XZHQGHQ���

)XQNWLRQDOHV�6WLPPWUDLQLQJ�LVW�HLQ�3UR]HVV��GXUFK�GHQ�PDQ�HUNHQQW��GDVV�GLH�RUJDQLVFKHQ�6\VWHPH��GLH�
EHQXW]W�ZHUGHQ��XP�6LQJVWLPPH�]X�SURGX]LHUHQ��HLQHQ�0HFKDQLVPXV�LQ�*DQJ�VHW]HQ��GHVVHQ�PHFKDQLVFKHU�$E�
ODXI�HLQHP�XQPLWWHOEDU�ZLUNVDPHQ�3ULQ]LS�HQWVSULFKW��'LHVHV�3ULQ]LS�VWHOOW�VLFK�GXUFK�GLHVH�EHVRQGHUH�$UW�GHU�
5HJLVWHUPHFKDQLN�GDU��RGHU�DXFK�GXUFK�GLH�PHFKDQLVFKH�:HFKVHOZLUNXQJ�]ZLVFKHQ�%UXVWVWLPPH�XQG�)DOVHWW�XQG�
GHQ�VLH�EHVWLPPHQGHQ�0XVNHOV\VWHPHQ��
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)XQNWLRQDOHV�6WLPPWUDLQLQJ�XQG�VHLQH�*UXQGODJHQ�
9RU�ODQJHU�=HLW�ZXUGH�PLU�NODU��GDVV�GLH�PHLVWHQ�SlGDJRJLVFKHQ�6\VWHPH�DXI�0RGHQ�EHUXKHQ��GLH�PLW�GHU�
=HLW��GHP�2UW��XQG�HLQHU�SV\FKRORJLVFKHQ�9RUOLHEH�I�U�EHVWLPPWH�FKDUDNWHULVWLVFKH�.OlQJH�]XVDPPHQKlQJHQ��
,FK�KDEH�DEHU�DXFK�EHPHUNW��GDVV�GLH�JU|�WHQ�6lQJHU�VLFK�GXUFK�NHLQHUOHL�0RGHQ�HLQVFKUlQNHQ�OLH�HQ��XQG�PLW�
QXU�ZHQLJHQ�$XVQDKPHQ�YRQ�DOOHQ�EHZXQGHUW�ZXUGHQ��(V�LVW�QLFKW�IDOVFK�DQ�HWZDV�]X�KlQJHQ��ZDV�PDQ�PDJ��
DEHU�I�U�XQV��GLH�ZLU�*HVDQJ�XQWHUULFKWHQ��LVW�HV�ZLFKWLJ�]X�YHUVWHKHQ��GDVV�GDV�6WLPPRUJDQ�HLQ�PRWRULVFKHV�
6\VWHP�LVW��GDV��ZLH�DOOH�VROFKH�6\VWHPH��HQWZHGHU�K|FKVWH�(IIL]LHQ]�RGHU�JHZLVVH�0lQJHO�DXIZHLVW��(V�LVW�NODU��
GDVV�GDV�=LHO��VFK|QH�.OlQJH�]X�SURGX]LHUHQ�XQG�6WLPPH�NRQWUROOLHUHQ�]X�N|QQHQ��YRQ�GHU�$UW�XQG�:HLVH�DE�
KlQJW��LQ�GHU�GHU�6WLPPPHFKDQLVPXV�UHDJLHUW��'D�ZLU�DOV�*HVDQJVOHKUHU�GDV�XQDXIK|UOLFKH�%HVWUHEHQ�KDEHQ��
GLH�6WLPPH�GHU�6WXGHQWHQ�IUHL�]X�PDFKHQ��I�KUWH�PLFK�GLHV�]X�GHU�)UDJH�:LH�HUKDOWH�LFK�GLH�HUIRUGHUOLFKH�6DFK�
NHQQWQLV�GDI�U" 'LHVH�)UDJH�O|VWH�EHL�PLU�GHQ�*HGDQNHQ�DXV���EHU�GLH�0HFKDQLN�GHV�6LQJHQV�LQ�IXQNWLRQHOOHU�
+LQVLFKW�QDFK]XGHQNHQ��'LH�9HUIROJXQJ�GLHVHV�*HGDQNHQV�ZDUI�YLHOH�)UDJHQ�DXI��

:DV�LVW�6WLPPH"�
6WLPPH�LVW�GXUFK�0XVNHODNWLYLWlWHQ�GHU�6WLPPOLSSHQ�KHUYRUJHUXIHQH�%HZHJXQJ�YRQ�/XIW��GLH�DOV�.ODQJ�R�
GHU�7RQK|KH�ZDKUJHQRPPHQ�ZLUG��'LHVH�6FKZLQJXQJHQ�EHVLW]HQ�NHLQH�PHFKDQLVFKH�(LJHQIXQNWLRQ��VRQGHUQ�
VLQG�QXU�GDV�3URGXNW�DQGHUHU�)XQNWLRQHQ��
:DV�LVW�GLH�4XHOOH�GHU�9LEUDWLRQVLPSXOVH��GLH�ZLU�6WLPPH�QHQQHQ�XQG�ZDV�WUDLQLHUHQ�ZLU"�
3K\VLNDOLVFK�JHVHKHQ��WUDLQLHUHQ�ZLU�QXU�GDV�I�U�GLH�7RQHU]HXJXQJ�YHUDQWZRUWOLFKH�0XVNHOV\VWHP��QLFKW�D�
EHU�GLH�6WLPPH�VHOEVW��*HLVWLJ�JHVHKHQ��HU]LHKHQ��HQWZLFNHOQ�XQG�YHUIHLQHUQ�ZLU�GDJHJHQ�GLH�9RUVWHOOXQJ�
YRQ�.ODQJ��*HVDQJ���ZDV�GDV�:LFKWLJVWH�LVW��
:HOFKH�SK\VLNDOLVFKHQ�(OHPHQWH�VLQG�I�U�GLH�.ODQJHU]HXJXQJ�YHUDQWZRUWOLFK"�
'LHVH�9LEUDWLRQVLPSXOVH�ZHUGHQ�GXUFK�HLQHQ�0HFKDQLVPXV�HU]HXJW��GHU�DOOJHPHLQ�DOV�6WLPPRUJDQ�EH]HLFK�
QHW�ZLUG��,Q�:LUNOLFKNHLW�JLEW�HV�DEHU�NHLQ�VROFKHV�2UJDQ��'DV�2UJDQV\VWHP�GDJHJHQ��ZHOFKHV�EHQXW]W�
ZLUG��XP�.ODQJ�]X�HU]HXJHQ��LVW�HLQH�.RPELQDWLRQ�]ZHLHU�OHEHQVZLFKWLJHU�)XQNWLRQHQ��GLH�HLQH�LVW�GLH�$W�
PXQJ�XQG�GLH�DQGHUH�HLQ�7HLO�GHV�9HUGDXXQJVV\VWHPV��%HLGH�$XIJDEHQ�VSLHOHQ�VLFK�LP�,QQHUQ�PLW�GHU�
NQRUSHOLJHQ�6WUXNWXU�GHV�.HKONRSIHV�DE��6LQJHQ�LVW�GHVKDOE�NHLQH�)XQNWLRQ�DQ�VLFK��VRQGHUQ�HLQH�VHNXQGlUH�
RGHU�DEJHOHLWHWH�)XQNWLRQ��
:LH�N|QQWH�PDQ�GLHVH�OHEHQVHUKDOWHQGHQ�6\VWHPH�EHVFKUHLEHQ"�
'DV�HUVWH�XQG�ZLFKWLJVWH�YRQ�EHLGHQ�6\VWHPHQ�LVW�GDV�$WPXQJVV\VWHP��ZHOFKHV�GLH�6WLPPOLSSHQ�|IIQHW�XQG�
VFKOLH�W�XQG�GDGXUFK�GHQ�$XVWDXVFK�YRQ�6DXHUVWRII�XQG�.RKOHQGLR[\G�EHZLUNW��'LHVH�UHIOHNWRULVFKH�$NWLRQ�
ZLUG�GXUFK�GDV�LQQHQ�LP�.HKONRSI�OLHJHQGH�$U\WDHQRLG�0XVNHOV\VWHP��6WHOONQRUSHO�0XVNHOV\VWHP��NRQ�
WUROOLHUW��
'DV�]ZHLWH�OHEHQVZLFKWLJH�6\VWHP�KDW�HLJHQWOLFK�PLW�GHU�1DKUXQJVDXIQDKPH�]X�WXQ�XQG�LVW�PLW�GHU�%HZH�
JXQJ�GHV�0DJHQ��XQG�'DUPWUDNWHV�YHUEXQGHQ��:lKUHQG�GLHVHV�3UR]HVVHV�VWHLJW�GHU�.HKONRSI�DXI�XQG�DE�
XQG�NLSSW�QDFK�YRUQH�XQG�KLQWHQ�%HZHJXQJHQ�GLH�GXUFK�GDV�DX�HQ�XP�GHQ�.HKONRSI�OLHJHQGH�&ULFRWK\�
URLG�0XVNHOV\VWHP��5LQJ�6FKLOGNQRUSHO�0XVNHOV\VWHP��JHVWHXHUW�ZHUGHQ��
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:DV�KDW�GLHV�DOOHV�PLW�*HVDQJ�]X�WXQ"�
$OOHV��:HLO�GLHVH�EHLGHQ�0XVNHOV\VWHPH�GLH�SK\VLVFKH�%HVFKDIIHQKHLW��.RQILJXUDWLRQ��GHU�6WLPPOLSSHQ�
ZlKUHQG�GHU�.ODQJHU]HXJXQJ�EHHLQIOXVVHQ�XQG�GDEHL�DXI�GLH�YHUVFKLHGHQHQ�.RPELQDWLRQVPXVWHU�YRQ�7RQ�
K|KH��/DXWVWlUNH�XQG�9RNDOIDUEH�WUHIIHQ��VLQG�GLHVH�0XVNHOV\VWHPH�GHU�HLJHQWOLFKH�.HUQ�GHU�PHFKDQLVFKHQ�
$NWLYLWlWHQ��GLH�6WLPPNODQJ�HU]HXJHQ��
'D�GLH�0XVNHOV\VWHPH�DNWLY�DQ�GHQ�6FKZLQJXQJVYHUKlOWQLVVHQ�GHU�6WLPPOLSSHQ�EHWHLOLJW�VLQG��VLQG�GLHVH�
6\VWHPH�GHU�SK\VLNDOLVFKH�8UVSUXQJ�GHVVHQ��ZDV�PDQ�VHLW�-DKUKXQGHUWHQ�DOV�6WLPPUHJLVWHU�EH]HLFKQHW��
:DV�LVW�HLQ�6WLPPUHJLVWHU"�
(LQ�5HJLVWHU�ZLUG�GXUFK�HLQ�0XVNHOV\VWHP�RGHU�7HLO�HLQHV�0XVNHOV\VWHPV�EHVWLPPW��GDV�GXUFK�VHLQH�%HZH�
JXQJ�GLH�SK\VLVFKH�%HVFKDIIHQKHLW��.RQILJXUDWLRQ��GHU�6WLPPOLSSHQ�UHJXOLHUW�XQG�GDV�6FKZLQJXQJVYHUKlOW�
QLV�GHU�6WLPPOLSSHQ�DXUHFKW�HUKlOW��
(V�JLEW�QXU�]ZHL�GLHVHU�0XVNHOV\VWHPH��DOVR�DXFK�QXU�]ZHL�5HJLVWHU�
(LQ�5HJLVWHU�ZLUG�GXUFK�GDV�&ULFRWK\UHRLGHXV�0XVNHOV\VWHP��5LQJ�6FKLOGNQRUSHO�0XVNHOV\VWHP��EHVWLPPW��
GHVVHQ�DXVVFKOLH�OLFKH�)XQNWLRQ�HV�LVW��GLH�7RQK|KH�]X�UHJXOLHUHQ��
'DV�DQGHUH�5HJLVWHU�ZLUG�GXUFK�GDV�$U\WDHQRLGHXV�0XVNHOV\VWHP��6WHOONQRUSHO�0XVNHOV\VWHP��EHVWLPPW��
'LH�6SDQQXQJ�HLQ]HOQHU�7HLOH�YRQ�LKP��QlPOLFK�GHU�0XVNHOQ�0�ODWHUDOLV��0�REOLTXXV�XQG�0�WUDQVYHUVXV��
VFKOLH�HQ�GLH�6WLPPOLSSHQ��
:HLO�MHGHV�0XVNHOV\VWHP�YRQ�HLQHP�VSH]LHOOHQ�1HUYHQDVW�GHV�9DJXVQHUYV�YHUVRUJW�ZLUG��N|QQHQ�GLHVH�
EHLGHQ�5HJLVWHU�HQWZHGHU�]XVDPPHQ�RGHU�DEHU�DXFK�XQDEKlQJLJ�YRQHLQDQGHU�DUEHLWHQ��
:DV�LVW�GHU�$QWULHE�GLHVHU�:HFKVHOZLUNXQJ"�
0HFKDQLVFK�JHVHKHQ��QHLJW�VLFK�GXUFK�GLH�.RQWUDNWLRQ�GHV�0�FULFRWK\UHRLGHXV��GDV�DX�HQ�DP�.HKONRSI�OLH�
JHQGH�5LQJ�6FKLOGNQRUSHO�0XVNHOV\VWHP��GHU�6FKLOGNQRUSHO�YRUZlUWV�XQG�DEZlUWV��XQG�EHZLUNW�GDGXUFK�
HLQH�9HUOlQJHUXQJ�XQG�HLQH�9HUG�QQXQJ�GHU�6WLPPOLSSHQ��'DV�.ODQJUHVXOWDW�LVW�HLQH�DQVWHLJHQGH�7RQK|KH��
'D�GLHVHV�5HJLVWHU�NHLQHUOHL�(LQIOX��DXI�GLH�6FKOLH�XQJ�GHU�6WLPPOLSSHQ�KDW��LVW�HV�DXVVFKOLH�OLFK�I�U�GLH�
7RQK|KHQYHUlQGHUXQJ�YHUDQWZRUWOLFK���
,PPHU�GDQQ��ZHQQ�GHU�.RQWUDNWLRQ�GHV�0�FULFRWK\UHRLGHXV�GXUFK�GHQ�HLQ]LJHQ�*ORWWLV|IIQHU�0�SRVWLFXV�
:LGHUVWDQG�HQWJHJHQJHVHW]W�ZLUG��EOHLEW�GLH�6WLPPULW]H�JH|IIQHW��%HL�GHU�VR�YHUXUVDFKWHQ�*ORWWLV|IIQXQJ�
HQWZHLFKW�GLH�/XIW�VFKQHOO�XQG�GLH�GDQQ�DXIWDXFKHQGH�KDXFKLJH�7RQTXDOLWlW�EH]HLFKQHW�PDQ�DOV�UHLQHV�)DO�
VHWW���
:HQQ�GDJHJHQ�GLH�0XVNHOQ�0�ODWHUDOLV��0�REOLTXXV�XQG�0�WUDQVYHUVXV��DOVR�7HLOH�GHV�LP�,QQHUQ�GHV�.HKO�
NRSIV�OLHJHQGHQ�0XVNHOV\VWHPV��GLH�6WLPPOLSSHQ�VFKOLH�HQ��PXVV�GLH�6SDQQXQJ�DP�0�SRVWLFXV�QDFKODVVHQ��
'DPLW�ZLUG�GLH�*ORWWLV�JHVFKORVVHQ�XQG�GLH�6WLPPOLSSHQ�ZHUGHQ�GLFNHU�XQG�N�U]HU���
:HQQ�DEHU�GHU�0�FULFRWK\UHRLGHXV�VLFK�WRWDO�SDVVLY�YHUKlOW�XQG�GLH�6WLPPOLSSHQ�DXVVFKOLH�OLFK�DXIJUXQG�
GHU�.RQWUDNWLRQ�GLH�00�DU\WDHQRLGHL�JHVFKORVVHQ�ZHUGHQ��GDQQ�ZLUG�HLQH�7RQTXDOLWlW�DXIWDXFKHQ��GLH�
PDQ�DOV�LVROLHUWH�RGHU�UHLQH�%UXVWVWLPPH�EH]HLFKQHW��

�



0�QFKHQ�������

�

)XQNWLRQDOHV�6WLPPWUDLQLQJ�XQG�VHLQH�$QZHQGXQJ�
:HOFKH�SUDNWLVFKH�$QZHQGXQJ�NDQQ�PDQ�DXV�GLHVHQ�(UNHQQWQLVVHQ�]LHKHQ"��
(V�LVW�DEVROXW�NHLQH�+LOIH�]X�ZLVVHQ��GDVV�GLH�0P�DU\WDHQRLGHL�XQG�GHU�0�FULFRWK\UHRLGHXV�ZHVHQWOLFK�I�U�GLH�
$XIUHFKWHUKDOWXQJ�GHU�6FKZLQJXQJVYHUKlOWQLVVH�GHU�6WLPPOLSSHQ�VLQG��ZHQQ�PDQ�GLHVH�0XVNHOV\VWHPH�QLFKW�
ZLOOHQWOLFK�NRQWUROOLHUHQ�NDQQ��(EHQVRZHQLJ�LVW�HV�HLQ�7URVW��]X�ZLVVHQ��GDVV�GLH�5HJXOLHUXQJ�YRQ�7RQK|KH�RGHU�
/DXWVWlUNH�QXU�PLW�+LOIH�GHU�%HZHJXQJ�GLHVHU�0XVNXODWXUHQ�P|JOLFK�LVW��:DKUVFKHLQOLFK�ZXUGHQ�JHUDGH�DXV�
GLHVHP�*UXQGH�GLH�0XVNHOV\VWHPH�XQG�GLH�5HJLVWHU��PLW�GHQHQ�VLH�YHUEXQGHQ�VLQG��DOV�NRQNUHWH�WKHRUHWLVFKH�
XQG�SUDNWLVFKH�5HDOLWlW�LJQRULHUW��
'LH�%HULFKWLJXQJ�GLHVHU�REHUIOlFKOLFKHQ�6LFKWZHLVH�I�KUWH�]X�GHP�%HJULII�)XQNWLRQDOHV�6WLPPWUDLQLQJ� GHU�LQ�
GLHVHP�$XIVDW]�HUNOlUW�LVW��$OOHLQH�)XQNWLRQDOHV�6WLPPWUDLQLQJ�VSULFKW�3UREOHPH�EH]�JOLFK�GHU�3UD[LV�DQ��GLH�
XQHQWEHKUOLFK�I�U�GLH�5HJXOLHUXQJ�XQG�.RQWUROOH�DOOHU�ZHVHQWOLFKHQ�0XVNHOQ�LP�.HKONRSI�VLQG��GHUHQ�5HDNWLRQ�
ZlKUHQG�GHV�*HVDQJV�XQZLOON�UOLFK�LVW��
'LH�*UXQGODJH��DXI�GHU�)XQNWLRQDOHV�6WLPPWUDLQLQJ�EDVLHUW��OLHJW�LQ�GHU�(LQVLFKW��GDVV�N|USHUOLFKH�)XQNWLRQHQ�
JUXQGVlW]OLFK�VLQQYROO�VLQG��XQG�GDVV�PDQ�HLQ�RUJDQLVFKHV�6\VWHP�ZLHGHU�LQ�GHQ�XUVSU�QJOLFKHQ�=XVWDQG�YHUVHW�
]HQ�XQG�VHLQH�/HLVWXQJVIlKLJNHLW�GXUFK�.RQWUROOH�VHLQHU�8PJHEXQJ�YHUEHVVHUQ�NDQQ��
hEOLFKHUZHLVH�ZLUG�GLH�.RQWUROOH��EHU�DOOH�ZHVHQWOLFKHQ�0XVNHOQ�LP�.HKONRSI�XQG��EHU�PHFKDQLVFKH�)XQNWLRQHQ�
JHQHUHOO�GXUFK�GLH�HLQIDFKH�0HWKRGH�GHU�9HUELQGXQJ�GHU�GUHL�%DVLVHOHPHQWH�7RQK|KH��/DXWVWlUNH�XQG�9RNDO�
LQ�*HVWDOW�HLQHU�6WLPP�EXQJ�DXVJH�EW��
:HQQ�GLHVH�6WLPP�EXQJHQ�ULFKWLJ�NRQVWUXLHUW�XQG�GHP�LQGLYLGXHOOHQ�(QWZLFNOXQJVVWDQG�GHV�6WXGHQWHQ�DQJH�
SDVVW�VLQG��N|QQHQ�YHUORUHQH�RUJDQLVFKH�%HZHJXQJ�ZLHGHUKHUJHVWHOOW��XQG�GLH�XQ]XOlQJOLFKHQ�0XVNHOUHIOH[H�DQ�
GHU�.ODQJTXHOOH�LQ�GHU�:HLVH�YHUlQGHUW�ZHUGHQ��GDVV�GHU�0HFKDQLVPXV�ZLHGHU�WHFKQLVFKH�/HLVWXQJ�DXI�K|FKV�
WHP�1LYHDX�EULQJHQ�NDQQ��
�
'LH�%HGHXWXQJ�GLHVHU�%DVLVHOHPHQWH��7RQK|KH��/DXWVWlUNH�XQG�9RNDO��DOV�.RQWUROOIDNWRUHQ�VLQG�IROJHQGH��

��� 'LH�6SDQQXQJ�GHV�0�FULFRWK\UHRLGHXV��GHU�5LQJ�6FKLOGNQRUSHOPXNXODWXU��UHJXOLHUW�GLH�7RQK|KH��'HV
� KDOE�NDQQ�PDQ�XPJHNHKUW�DXFK�GLH�7RQK|KH�DOV�.RQWUROOIDNWRU�GLHVHV�0XVNHOV\VWHP�EHQXW]HQ���
��� 'LH�6SDQQXQJ�GHU�0P�DU\WDHQRLGHL��GHV�6WHOONQRUSHO�0XVNHOV\VWHPV���GLH�GLH�6WLPPOLSSHQ�YHUN�U
� ]HQ��YHUGLFNHQ�XQG�VFKOLH�HQ��VLQG�YHUDQWZRUWOLFK�I�U�GHQ�$QVWLHJ�XQG�GLH�9HUULQJHUXQJ�GHU�/DXWVWlU
� NH��'DUDXV�IROJW�ZLHGHU�XPJHNHKUW��GDVV�GLH�/DXWVWlUNH�HLQ�ZLFKWLJHU�.RQWUROOIDNWRU�I�U�GLH�5HJXOLH
� UXQJ�GHU�0P�DU\WDHQRLGHL�LVW��
��� 'HU�SURSRUWLRQDOH�6SDQQXQJVDQVWLHJ�]ZLVFKHQ�GHP�0�FULFRWK\UHRLGHXV�XQG�GHQ�0P�DU\WDHQRLGHL��
� GHU�VLFK�XQPLWWHOEDU�DXI�7RQK|KH�XQG�/DXWVWlUNH�DXVZLUNW��ZLUG�GXUFK�HLQHQ�DQGHUHQ�.RQWUROOIDNWRU�
� EHHLQIOX�W��QlPOLFK�GLH�DNXVWLVFKHQ�0HUNPDOH��GLH�DXV�GHU�)RUP��.RQILJXUDWLRQ��GHV�$QVDW]URKUV�UHVXO
� WLHUHQ��GXUFK�GHVVHQ�(LQVWHOOXQJ�GLH�)DUEH�GHV�9RNDOV�XQG�VHLQ�VSH]LILVFKHU�.ODQJFKDUDNWHU�KHUYRUJH
� UXIHQ�ZLUG��



0�QFKHQ�������

�

-HGH�)RUP�GHV�$QVDW]URKUV�YHUDQODVVW�VRZRKO�HLQH�9HUlQGHUXQJ�GHU�SK\VLVFKHQ�$XVGHKQXQJ�GHU�6WLPPOLSSHQ�
DOV�DXFK�GHU�$XIWHLOXQJ�GHU�6SDQQXQJVYHUKlOWQLVVH�GHU�0XVNHOV\VWHPH�XQWHUHLQDQGHU���

� =XP�%HLVSLHO��:HQQ�PDQ�GHQ�9RNDO��X��VLQJW��ZHUGHQ�GLH�6WLPPOLSSHQ�UHIOHNWRULVFK�YHUOlQJHUW�XQG�YHUG�QQW��
ZDV�HLQHQ�6SDQQXQJVDQVWLHJ�GHV�0�FULFRWK\UHRLGHXV�EHGHXWHW���

� :HQQ�GHU�JHVXQJHQH�9RNDO�GDJHJHQ�HLQ��D��LVW��ZHUGHQ�0P�DU\WDHQRLGHL�YHUDQODVVW��VLFK�]X�VSDQQHQ�XQG�GLH�
6WLPPOLSSHQ�]X�YHUN�U]HQ�XQG�]X�YHUGLFNHQ��

�
$QJHVLFKWV�GLHVHU�:HFKVHOZLUNXQJHQ�LVW�HV�XQP|JOLFK�GLH�5ROOH�GHU�7RQK|KH��/DXWVWlUNH�XQG�GHV�9RNDOV�DOV�
.RQWUROOIDNWRU�]X�LJQRULHUHQ��:HFKVHOW�PDQ�GLH�7RQK|KH��YHUlQGHUW�VLFK�HQWVSUHFKHQG�GLH�.RQILJXUDWLRQ��SK\VL�
VFKH�*HVWDOW��GHU�6WLPPOLSSHQ��:HFKVHOW�PDQ�GLH�/DXWVWlUNH��YHUVWlUNW�VLFK�GLH�.RQWUDNWLRQ�GHV�JHJHQVSLHOHUL�
VFKHQ�0XVNHOV\VWHPV��GDV�VHLQ�6FKZLQJXQJVYHUKDOWHQ�NRUUHVSRQGLHUHQG�DQVWHLJHQ�OlVVW��XP�GLHVH�/DXWVWlUNHQ�
lQGHUXQJ�]X�EHJOHLWHQ��:HFKVHOW�PDQ�GHQ�9RNDO��ZHUGHQ�VLFK�JOHLFK]HLWLJ�GDV�$QVDW]URKU�XQG�GLH�SK\VLVFKH�
*HVWDOW�GHU�6WLPPOLSSHQ�DQSDVVHQ��-HGHU�:HFKVHO�KDW�GLUHNW�HLQH�9HUlQGHUXQJ�GHU�.ODQJHUJHEQLVVH��.ODQJ�
HLJHQVFKDIWHQ��]XU�)ROJH���
/HKUPHWKRGHQ��GLH�GLH�QDW�UOLFKHQ�5HIOH[H�GHU�VlQJHULVFKHQ�0XVNXODWXU�GXUFK�GLH�YHUVFKLHGHQH�$QRUGQXQJ�GHU�
7RQHOHPHQWH��7RQK|KH��/DXWVWlUNH�XQG�9RNDO��DQUHJHQ��VLQG�YRQ�VHOEVW�IlKLJ��DOOH�VWLPPOLFKHQ�3UREOHPH�]X�
NRUULJLHUHQ��
'HU�6FKO�VVHOIDNWRU�EHL�GHU�%HREDFKWXQJ�GLHVHU�YHUVFKLHGHQHQ�(LQIO�VVH�XQG�LKUHU�:LUNXQJ�DXI�RUJDQLVFKH�
5HDNWLRQHQ��JOHLFKJ�OWLJ�RE�PDQ�HLQH�6WLPP�EXQJ�RGHU�5HSHUWRLUH�VLQJW��LVW�IXQNWLRQDO�K|UHQ�]X�OHUQHQ��6RZRKO�
I�U�GHQ�/HKUHU�DOV�DXFK�GHQ�6WXGHQWHQ�LVW�RKQH�=ZHLIHO�GDV�ZLFKWLJVWH�$VSHNW�GHV�IXQNWLRQDOHQ�6WLPPWUDLQLQJV��
GDV�*HK|U�]X�WUDLQLHUHQ���QLFKW�XQEHGLQJW�PLW�HLQHP�lVWKHWLVFKHQ�=LHO��VRQGHUQ�XP�GLH�YHUVFKLHGHQHQ�0XVNHODN�
WLYLWlWHQ�]X�HUNHQQHQ��GLH�GLH�)UHLKHLW�GHV�6WLPPIOXVVHV�EHKLQGHUQ��:LH�HLQ�JHVFKLFNWHU�0HFKDQLNHU��GHU�EHL�
HLQHP�0RWRU�K|UHQ�NDQQ��ZDV�GLH�8UVDFKH�GHU�)XQNWLRQVVW|UXQJ�LVW��PXVV�GHU�6WLPPOHKUHU�)XQNWLRQDOHV�HEHQVR�
ZLH�bVWKHWLVFKHV�K|UHQ�XQG�GHXWHQ�OHUQHQ��'DV�:HVHQWOLFKH�GLHVHV�+|UHQV�LVW�GDV�(UNHQQHQ�GHU�GXUFK�GLH�YHU�
VFKLHGHQHQ�6WLPPUHJLVWHU��0XVNHOV\VWHPH��KHUYRUJHUXIHQHQ�EHVRQGHUHQ�.ODQJTXDOLWlWHQ�ZLH�%UXVWVWLPPH�RGHU�
)DOVHWW��
)XQNWLRQDOHV�6WLPPWUDLQLQJ�LVW�HLQ�3UR]HVV��GXUFK�GHQ�PDQ�HUNHQQW��GDVV�GLH�RUJDQLVFKHQ�6\VWHPH��GLH�EHQXW]W�
ZHUGHQ��XP�6LQJVWLPPH�]X�SURGX]LHUHQ��HLQHQ�0HFKDQLVPXV�LQ�*DQJ�VHW]HQ��GHVVHQ�PHFKDQLVFKHU�$EODXI�HLQHP�
XQPLWWHOEDU�ZLUNVDPHQ�3ULQ]LS�HQWVSULFKW��'LHVHV�3ULQ]LS�VWHOOW�VLFK�GXUFK�GLHVH�EHVRQGHUH�$UW�GHU�5HJLVWHUPH�
FKDQLN�GDU��RGHU�DXFK�GXUFK�GLH�PHFKDQLVFKH�:HFKVHOZLUNXQJ�]ZLVFKHQ�%UXVWVWLPPH�XQG�)DOVHWW�XQG�GHQ�VLH�
EHVWLPPHQGHQ�0XVNHOV\VWHPHQ��

/HRQRUH�%OXPH�XQG�0DUJDUHW�3HFNKDP�
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