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(QWZLFNOXQJ�YRQ�)HUWLJNHLWHQ�XQG�)lKLJNHLWHQ�LQ�$EKlQJLJNHLWYRQ�GHU�,QWHJUDWLRQ�HLQ]HOQHU�:DKUQHKPXQJVV\VWHPH�6SH]LDOLVLHUXQJ�GHU�+LUQKlOIWHQ�(QWZLFNOXQJ�GHU�6HLWHQGRPLQDQ]�6HOEVWJHI�KO��6HOEVWEHZXVVWVHLQ�6HOEVWNRQWUROOH�)lKLJNHLW�]XP�EHJULIIOLFKHQ�XQG�VFKOXVVIROJHUQGHQ�'HQNHQ�)lKLJNHLW�]XP�(UOHUQHQ�YRQ�/HVHQ��6FKUHLEHQ�XQG�5HFKQHQ

/HLVWXQJHQ�VXSUDPRGDO�LQWHUPRGDO�RGHUVHULDO
9HUEDO�DNXVWLVFKH�:DKUQHKPXQJ�6SUDFKEHQXW]XQJ�YLVXHOOH�:DKUQHKPXQJ�$XJH�+DQG�.RRUGLQDWLRQ�%HZHJXQJV��XQG�+DQGOXQJVSODQXQJ

/HLVWXQJHQ�LQWHUPRGDO�
0XVNHOWRQXV�$XJHQEHZHJXQJHQ�+DOWXQJ�.|USHUNRRUGLQDWLRQ�%HZHJXQJVSODQXQJ�HPRWLRQDOH�$XVJHJOLFKHQKHLW

/HLVWXQJHQ��PRGDOLWlWV�VSH]LILVFK�
5HDNWLRQ�DXI/DXWVWlUNH�XQG7RQK|KH

*OHLFKJHZLFKW�6LFKHUKHLW�LQ%H]LHKXQJ�]XU6FKZHUNUDIW
(LJHQZDKU�QHKPXQJ

(LJHQZDKU�QHKPXQJ�6DXJHQ�0XWWHU�.LQG�%H]LHKXQJ
5HDNWLRQHQDXI�)RUPHQXQG�VWDUNH)DUEHQ

)XQNWLRQ� +|UHQ�
:DKUQHKPXQJYRQ6FKZHUNUDIW�YRQ�%HZHJXQJXQG%HVFKOHXQL�JXQJ

:DKU�QHKPXQJ�YRQ*HOHQNVWHO�OXQJ�XQG0XVNHOOlQJH
:DKU�QHKPXQJ�YRQ'UXFN�%HU�KUXQJ��9LEUDWLRQ�XQG7HPSHUDWXU����

6HKHQ

:DKUQHKPXQJV�V\VWHP $XGLWLYHV6\VWHP� 9HUVWLEXOlUHV6\VWHP� 3URSULR]HS�WLYHV�6\VWHP� 7DNWLOHV6\VWHP� 9LVXHOOHV6\VWHP��

� (QJHOEUHFKW�:HLJHUW�6����LQ�$QOHKQXQJ�DQ�$\UHV��%UDQG�XQG�0LO]�



6NULSW�:DKUQHKPXQJVVW|UXQJHQ 6HLWH�� YRQ��1HXURSV\FKRORJLVFKH�$VSHNWH
:DV�ZHQGHW�/XULMD�JHJHQ�GLH/RNDOLVDWLRQVWKHRULH�HLQ�"

À :lKUHQG�VLFK�GLH�QLHGULJHQ�SV\FKLVFKHQ�3UR]HVVHJHQDX�LQ�EHVWLPPWHQ�5HJLRQHQ�GHV�.RUWH[ORNDOLVLHUHQ�ODVVHQÀ N|QQHQ�K|KHUH�SV\FKLVFKH�)XQNWLRQHQ�� NRPSOH[HIXQNWLRQHOOH�6\VWHPH��QLFKW�ORNDOLVLHUW�ZHUGHQ�À 6LH�VLQG�YLHOPHKU�LQ�6\VWHPHQ�JHPHLQVDPDUEHLWHQGHU�%HUHLFKH�RUJDQLVLHUW��'LH�/RNDOLVDWLRQGLHVHU�!7HLOIXQNWLRQHQ��NDQQ�LQ�ZHLW�DXVHLQDQGHUOLHJHQGHQ�+LUQUHJLRQHQ�OLHJHQ
:HOFKH�NRPSOH[HQ�SV\FKLVFKHQ7lWLJNHLWHQ�JLEW�HV�"

À :DKUQHKPXQJÀ %HZHJXQJ�XQG�+DQGOXQJ�À $XIPHUNVDPNHLWÀ *HGlFKWQLV�À 6SUDFKH�XQG�6SUHFKHQ�À 'HQNHQ

:HOFKH�(LJHQVFKDIWHQ�KDEHQ�/XULMD]XIROJH�K|KHUH�SV\FKLVFKH�3UR]HVVH�"�

À VLH�VLQG�DOOH�LP�9HUODXI�GHU�3K\ORJHQHVH�HQWVWDQGHQ�À VLH�VLQG�LKUHP�8UVSUXQJ�QDFK�JHVHOOVFKDIWOLFKEHJU�QGHW�À VLH�VLQG�NRPSOH[�XQG�KLHUDUFKLVFK�DXIEDXW�À VLH�VLQG�LQ�IXQNWLRQHOOHQ�6\VWHPHQ�RUJDQLVLHUW��G�K��HVJLEW��� $XIJDEHQVWHOOXQJ�XQG�(UJHEQLVV�VLQG�LQYDULDQW���� VLH�ZHUGHQ�GXUFK�YDULDEOH�0HFKDQLVPHQ�EHZlOWLJW�� VLH�VLQG�NRPSOH[�]XVDPPHQJHVHW]W�� LKU�6\VWHP�XPIDVVW�DIIHUHQWH��I�U�GLH�$QSDVVXQJ�]XVWlQGLJH��XQGHIIHUHQWH��I�U�GLH�$XVI�KUXQJ�]XVWlQGLJH��,PSXOVH��

:HOFKH�4XHUYHUELQGXQJHQ�XQG=XVDPPHQKlQJH�VWHOOW�*URKQIHOGW�KHUDXV�"

À 6SUDFKOLFKH�(EHQHQ��6HPDQWLN��/H[LN�0RUSKRORJLH��3UDJPDWLN�����À ,QIRUPDWLRQVYHUDUEHLWXQJ��3UREOHPO|VHIlKLJNHLW�*HGlFKWQLV��XQG�$EUXINDSD]LWlW��5K\WKPXV��XQG=HLWYHUDUEHLWXQJ��DXGLWLYH:DKUQHKPXQJVRUJDQLVDWLRQ�À $XIEDX�IXQNWLRQDOHU�+LUQV\VWHPH��5DKPHQ�ELRORJLVFKH�XQG�QHXURSK\VLRORJLVFKH9RUDXVVHW]XQJHQ�XQG�8PZHOWVWLPXODQ]�
:DV�OlVVW�VLFK�LP�$QVFKOXVV�DQ�.LPXUDDXV�QHXURSV\FKRORJLVFKHU�6LFKW��EHU�GHQ=XVDPPHQKDQJ�YRQ�0RWRULN�XQG�6SUDFKHVDJHQ

À .LPXUD��OLQNVKLUQLJH�3UR]HVVH�QLFKW�I�U�6SUDFKH��VRQGHUQ�I�UGLH�2UJDQLVDWLRQ�YRQ�NRPSOL]LHUWHQ�%HZHJXQJVKDQGOXQJHQUHVHUYLHUWÀ 6SUDFKH�LVW�HLQH�NRPSOL]LHUWHV�%HZHJXQJVKDQGOXQJ�QHEHQDQGHUHQÀ =XVDPPHQKDQJ�YRQ�6SUDFKH�XQG�0RWRULN�LQV�=HQWUXP�GHU'LVNXVVLRQ�XP�GLH�GRPLQLHUHQGH�+HPLVSKlUH�JHU�FNWÀ ÅPRWRULVFKH�7KHRULHQ�GHU�6SUDFKZDKUQHKPXQJ´�DN]HQWXLHUHQGLH�5HOHYDQ]�YRQ�$UWLNXODWLRQVEHZHJXQJHQ�XQGNRQlVWKHWLVFKH�5�FNPHOGXQJHQ�I�U�GDV�6SUDFKYHUVWHKHQ�XQGGLH�6SUDFKSURGXNWLRQ�



6NULSW�:DKUQHKPXQJVVW|UXQJHQ 6HLWH�� YRQ��
:LH�XQWHUVFKHLGHQ�VLFK�*UDLFKHQ�]XIROJHGLH�OLQNH�XQG�GLH�UHFKWH�+HPLVSKlUH"
�WUDGLWLRQHOO�ZXUGH�GDV�VR�JHVHKHQ�OLQNH�+HPLVSKlUH��GHU�N�KOH�$XWRPDW��6SUDFKYHUDUEHLWXQJ�UHFKWH�+HPLVSKlUH��GDV�PHGLWDWLYH��P�WWHUOLFKH�VSRQWDQH�

À GLH�OLQNH�+LUQKlOIWH�DUEHLWHW�HKHU�]HUJOLHGHUQG�XQG�VHTXHQ]LHOODQDO\VLHUHQGNDQQ�EHVVHU�PLW�VROFKHP�0DWHULDO�XPJHKHQ��GDV�EHUHLWVDXIJUXQG�YRQ�9RUHUIDKUXQJHQ�PLW�NDWHJRULDOHQ�XQGHLQJHVSLHOWHQ�0XVWHUQ�EHKDQGHOW�ZHUGHQ�NDQQLP�3ULQ]LS�YHUWUDXWH�,QIRUPDWLRQHQ��GLH�QXU�QHX�JHRUGQHWZHUGHQ�P�VVHQÀ GLH�UHFKWH�+LUQKlOIWH��HKHU�JOREDO�HUIDVVHQG�XQG�DVVR]LDWLYDXIQHKPHQGJHKW�DQJHPHVVHQHU�PLW�QRFK�XQYHUWUDXWHP�0DWHULDO�XPEHVVHU�I�U�GLH�$XIQDKPH�YRQ�V\QFKURQ�NRPSOH[HQ��I�U�GLH3HUVRQ�QRFK�QHXHQ�,QIRUPDWLRQHQ�JHHLJQHW

:HOFKH�ORNDOHQ�+LUQV\VWHPH�JLEW�HV�XQG�ZHOFKH�)XQNWLRQHQ�HUI�OOHQVLH"

À +LQWHUKDXSWUHJLRQ�2UJDQLVDWLRQ�GHU�YLVXHOOHQ�:DKUQHKPXQJ�À 6FKOlIHQUHJLRQ2UJDQLVDWLRQ�GHU�DNXVWLVFKH�:DKUQHKPXQJÀ 6FKHLWHOKLUQUHJLRQ2UJDQLVDWLRQ�GHU�JOHLFK]HLWLJHQ�6\QWKHVHQÀ 6HQVRPRWRULVFKH�XQG�SUlPRWRULVFKH�=RQHQ$XIEDX�GHU�%HZHJXQJ�À 6WLUQODSSHQ6WHXHUXQJ�SV\FKLVFKHU�7lWLJNHLWHQ�

:HOFKH�GUHL�IXQGDPHQWDOHQ�(LQKHLWHQ�GHV*HKLUQV�QHQQW�/XULMD�"
À (LQKHLW�]XU�6WHXHUXQJ�YRQ�7RQXV�XQG�:DFKKHLWÀ (LQKHLW�]XU�$XIQDKPH��9HUDUEHLWXQJ�XQG��6SHLFKHUXQJ�GHUYRQ�GHU�$X�HQZHOW�HLQWUHIIHQGHQ�,QIRUPDWLRQHQ�À (LQKHLW�GHU�3URJUDPPLHUXQJ��6WHXHUXQJ�XQG�.RQWUROOHSV\FKLVFKHU�7lWLJNHLW�
.HQQ]HLFKHQ�GLHVHU�*UXQGHLQKHLWHQ�LKU�KLHUDUFKLVFKHU�$XIEDX�

(UNOlUH�GHQ�IROJHQGHQ�6DW]�:lKUHQG�GHU�2QWRJHQHVH�YHUlQGHUW�VLFKQLFKW�QXU�GHU�$XIEDX�K|KHUHU�SV\FKLVFKHU3UR]HVVH��VRQGHUQ�DXFK�GHUHQ�JHJHQVHLWLJH%H]LHKXQJ�

À HLQ�.OHLQNLQG�GHQNW�GXUFK�$EUXIHQ�YRQ*HGlFKWQLVVSXUHQÀ HLQ�(UZDFKVHQHU�EHWUHLEW�:DKUQHKPHQ�XQG(ULQQHUQ�DOV�5HIOH[LRQ
'DV�KHL�W��'DV�9HUKlOWQLV�GLHVHU�3UR]HVVH�KDW�VLFKXPJHGUHKW

:HOFKH�)ROJH�KDEHQ�/XULMD�]XIROJH9HUOHW]XQJHQ�HLQHV�+LUQWHLOHV
�� LQ�GHU�IU�KHQ�.LQGKHLW�� LP�(UZDFKVHQHQDOWHU

À LQ�GHU�IU�KHQ�.LQGKHLW�I�KUW�GLH�9HUOHW]XQJ�HLQHV+LUQWHLOV�]X�ÅHLQHP�V\VWHPLVFKHQ�(IIHNW�LQ�GHQK|KHUHUQ�NRUWLNDOHQ�)HOGHUQ´À LP�(UZDFKVHQHQDOWHU�ZLUNW�VLFK�GLH�9HUOHW]XQJ�GDJHJHQDXI�QLHGULJHUH�=RQHQ�GHV�.RUWH[�DXV��XQG�]ZDU�DXIMHQH��GLH�YRQ�GHQ�K|KHUHQ�DEKlQJLJ�VLQGÀ LFK�GHXWH�GDV�VR��GDVV�9HUOHW]XQJHQ�LP�.LQGHVDOWHUYHUKLQGHUQ��GDVV�VLFK�HLQ�QLHGULJHU�SV\FKLVFKHU�3UR]HVV�Å7HLOIXQNWLRQ´��LQ�HLQ�VLFK�DXIEDXHQGHV�IXQNWLRQHOOHV�6\VWHPK|KHUHQ�SV\FKLVFKHQ�3UR]HVVH�LQWHJULHUW��]�%��DXGLWLYH:DKUQHKPXQJVVW|UXQJHQ�XQG6FKULIWVSUDFKHUZHUEVVW|UXQJHQ�



6NULSW�:DKUQHKPXQJVVW|UXQJHQ 6HLWH�� YRQ��

:HOFKH�6FKOXVVIROJHUXQJHQ�OHLWHW�*UDLFKHQDXV�GHU�7KHRULH�GHU�IXQNWLRQHOOHQ+LUQV\VWHPH�DE�"

À +LUQVWUXNWXUHQ�N|QQHQ�QLHPDOV�OLQJXLVWLVFKHQ�RGHU�DQGHUHQJHLVWLJHQ�6WUXNWXUHQ�XQG�)XQWNWLRQHQ�GLUHNW�]XJHRUGQHWZHUGHQ�À SV\FKRSDWKRORJLVFKH�6W|UXQJVELOGHU��]�%��DXFK6SUDFKHQWZLFNOXQJVVW|UXQJHQ��VLQG�QLHPDOV�QRVRORJLVFKH�� .UDQNKHLWHQ�V\VWHPDWLVFK�DEKDQGHOQ��(LQKHLWHQ��VRQGHUQ6DPPHOEHJULIIH�À (V�JLEW�DOVR�QLFKW�GDV�HLQKHLWVVWLIWHQGH�0HUNPDO�]�%��I�U�ÅGDV´6WRWWHUQ��ÅGLH´�6FKL]RSKUHQLH�XVZ���HV�OlXIW�OHW]WHQGOLFKLPPHU�DXI�HLQH�LGLRJUDSKLVFKH�%HWUDFKWXQJVZHLVH�KLQDXVÀ 'LH�5HGX]LHUXQJ�GHU�9LHOIDOW�GHU�6W|UXQJVELOGHU�YHU]HUUW�GLH:LUNOLFKNHLWÀ MHGH�$XIJDEH�LQ�HLQHP�7HVW�HUIRUGHUW�GHQ�(LQVDW]�HLQHVNRPSOH[HQ�IXQNWLRQDOHQ�6\VWHPV��7HLOOHLVWXQJHQ�N|QQHQVWUHQJJHQRPPHQ�DOVR�QLFKW�JHWHVWHW�ZHUGHQ0|JOLFKNHLWHQ�GHU�:DKUQHKPXQJVI|UGHUXQJ
DXGLWLYH�:DKUQHKPXQJ

:HOFKH��I�U�GHQ�6FKULIWVSUDFKHUZHUE�ZLFKWLJHQ%DVLVIXQNWLRQHQ�VLQG�EHL�VSUDFKEHKLQGHUWHQ�.LQGHUQKlXILJ�JHVW|UW�"

À DXGLWLYH�:DKUQHKPXQJVVW|UXQJHQÀ SKRQHPDWLVFKH�'LVNULPLQDWLRQÀ :DKUQHKPXQJVNRQVWDQ]��/DXWH�ZLHGHUHUNHQQHQ�À DXGLWLY�YLVXHOOH�.RRUGLQDWLRQ��3KRQHP�HLQGHXWLJHLQHP�*UDSKHP�]XRUGQHQ�)ROJH��6FKZLHULJNHLWHQ�EHL�GHU�/DXWDQDO\VHXQG�GHU�/DXWV\QWKHVHÀ YHUN�U]WH�+|U�*HGlFKWQLVVSDQQHÀÀ GLHVH�3KlQRPHQH�ODVVHQ�VLFK�WHLOZHLVH�PLWGHU�7KHRULH�YRQ�6KD\ZLW]��SKRQRORJLVFKHV0RGXO��HUNOlUHQ
:HOFKH�PHWKRGLVFKH�6WXIHQIROJH�VFKOlJW�7UR�EDFK�1HXQHU�LQ�GHU�)|UGHUXQJ�GHU�DXGLWLYHQ�:DKUQHKPXQJYRU�"

�� 6HQVLELOLVLHUXQJ�I�U�+|UHUIDKUXQJHQ��� %HUHLWVWHOOXQJ�GHV�:RUWPDWHULDOV��I�U�HLQHQEHJUHQ]WHQ�$UEHLWVZRUWVFKDW]�PLW�GHU�/HUQJUXSSH�GLH�,QKDOWHNOlUHQ�XQG�GLH�5HIHUHQWHQ�EHQHQQHQ��:RUWPDWHULDO�LQHLQGHXWLJHQ��NODUHQ�%LOGHUQ�YRUJHEHQ��� *OLHGHUXQJ�YRQ�6lW]HQ�LQ�:|UWHU�� 5HLPZ|UWHU�ILQGHQ�� 6LOEHQJOLHGHUXQJ�� *OHLFKH�7HLOH�DXV�]XVDPPHQJHVHW]WHQ:|UWHUQ�KHUYRUKHEHQ�� 6LOEHQDQDO\VH�XQG�6LOEHQV\QWKHVH�� 3KRQHPDQDO\VH�XQG�3KRQHPV\QWKHVH�



6NULSW�:DKUQHKPXQJVVW|UXQJHQ 6HLWH�� YRQ��

:LH�HUNOlUW�$IIROWHU�6FKZLHULJNHLWHQ�EHLP6FKULIWVSUDFKHUZHUE�YRQ�VSUDFKEHKLQGHUWHQ�.LQGHUQ"
À IU�KH�:DKUQHKPXQJVVW|UXQJHQ�VLQG�8UVDFKHYRQ�9HUKDOWHQVVW|UXQJHQ�XQG6SUDFKHQWZLFNOXQJVYHU]|JHUXQJHQÀ 6RZRKO�GLH�2EHUIOlFKHQVWUXNWXU�DOV�DXFK�GLH7LHIHQVWUXNWXU�GHU�6SUDFKH�N|QQHQ�EHWURIIHQVHLQ

YLVXHOOH�:DKUQHKPXQJ
:LH�HUNOlUW�7UR�EDFK�1HXQHU�6FKZLHULJNHLWHQ�EHLP6FKULIWVSUDFKHUZHUE�YRQ�VSUDFKEHKLQGHUWHQ�.LQGHUQ"

À (LQVFKUlQNXQJHQ�GHU�YLVXHOOHQ�:DKUQHKPXQJI�KUHQ�EHUHLWV�EHLP�(UNHQQHQ�YRQ�*UDSKHPHQ]X�3UREOHPHQÀ $QDO\VH�NRPSOH[HU�,QIRUPDWLRQ PLVVOLQJWGHVKDOEÀ GLH�5HGXQGDQ]�YRQ�:RUWELOGHUQ N|QQWH�GXUFKGLH�:DKO�NOHLQVWHU�9HUDUEHLWXQJVHLQKHLWHQ�]�%��YRQ�(LQ]HOJUDSKHPHQ��JHVW�W]W�ZHUGHQ�'DV�NODSSW�DEHU�QLFKW��ZHQQ�.LQGHU6FKZLHULJNHLWHQ�DXI�GHP�*HELHW�GHU�YLVXHOOHQ6HJPHQWLHUXQJ�KDEHQ


