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1DFK�HLQHU� NXU]HQ�(LQI�KUXQJ� LQ� GLH�6WHJDQRJUDSKLH� XQG� GHU�$EJUHQ]XQJ� ]X� NU\SWRJUDSKL�
VFKHQ� 6\VWHPHQ� ZHUGHQ� YHUVFKLHGHQH� 0RGHOOLHUXQJVP|JOLFKNHLWHQ� I�U� VWHJDQRJUDSKLVFKH
6\VWHPH�YRUJHVWHOOW� XQG� KLQVLFKWOLFK� LKUHU�$OOJHPHLQJ�OWLJNHLW� GLVNXWLHUW��(V�ZLUG� HLQ� DOOJH�
PHLQHV�0RGHOO�I�U�VWHJDQRJUDSKLVFKH�.RQ]HODWLRQVV\VWHPH�DEJHOHLWHW��:HLWHUKLQ�ZHUGHQ�%H�
GLQJXQJHQ�I�U�VLFKHUH�6WHJDQRJUDSKLH�IRUPXOLHUW�

�� (LQI�KUXQJ

6LFKHUKHLWVDQIRUGHUXQJHQ�DQ�.RPPXQLNDWLRQVV\VWHPH�ZHUGHQ�PHLVW�GXUFK�HLQH�.RP�
ELQDWLRQ�YRQ�9HUWUDXOLFKNHLWV��� ,QWHJULWlWV��XQG�9HUI�JEDUNHLWVHLJHQVFKDIWHQ�EHVFKULH�
EHQ��'LH�(LQKDOWXQJ�E]Z��5HDOLVLHUXQJ�GLHVHU�6LFKHUKHLWVHLJHQVFKDIWHQ�ZLUG�GXUFK�6L�
FKHUKHLWVPHFKDQLVPHQ� JDUDQWLHUW�� 0LW� +LOIH� NU\SWRJUDSKLVFKHU� 6\VWHPH� N|QQHQ� YRU
DOOHP�GLH�(LJHQVFKDIWHQ�9HUWUDXOLFKNHLW�XQG�,QWHJULWlW�JHZlKUOHLVWHW�ZHUGHQ��,Q�GLHVHP
.RQWH[W� VSLHOHQ�YRU�DOOHP�.RQ]HODWLRQVV\VWHPH�XQG�$XWKHQWLNDWLRQVV\VWHPH�HLQH�EH�
GHXWHQGH�5ROOH��.RQ]HODWLRQ�EHVFKUHLEW�)XQNWLRQHQ�]XU�6LFKHUXQJ�GHU�9HUWUDXOLFKNHLW
GHV� ,QKDOWHV� JHKHLPHU�'DWHQ��ZlKUHQG�$XWKHQWLNDWLRQ� GLH�5LFKWLJNHLW� �XQG�(FKWKHLW�
YRQ�,QIRUPDWLRQ�VLFKHUVWHOOHQ�VROO��'LH�]XJUXQGHOLHJHQGHQ�0HFKDQLVPHQ�DUEHLWHQ�PLW
GHU� 9HUVFKO�VVHOXQJ� YRQ� 'DWHQ�� 'LHVHU� 3UREOHPDWLN� ZLGPHW� VLFK� LQVEHVRQGHUH� GLH
.U\SWRJUDSKLH�� 'HPJHJHQ�EHU� EHVFKUHLEW� 6WHJDQRJUDSKLH� )XQNWLRQHQ� ]XU� 6LFKHUXQJ
GHU�9HUWUDXOLFKNHLW�GHU�([LVWHQ]�YRQ�JHKHLPHQ�'DWHQ�

������������������������������������������������
♣�:LU�GDQNHQ�GHQ�7HLOQHKPHUQ�GHU�Ä6WHJRUXQGH³�LQ�'UHVGHQ��GLH�QLFKW�DOV�$XWRUHQ�DXI�GLHVHP�3DSLHU�HUVFKHLQHQ�
9LHOH�GHU�KLHU�GDUJHVWHOOWHQ�,GHHQ�ZXUGHQ� LQ�JHPHLQVDPHQ�'LVNXVVLRQHQ�HUDUEHLWHW�XQG�SUl]LVLHUW��'LHVH�$UEHLW
ZXUGH� ILQDQ]LHOO� XQWHUVW�W]W� YRP� %XQGHVPLQLVWHULXP� I�U� %LOGXQJ�� :LVVHQVFKDIW�� )RUVFKXQJ� XQG� 7HFKQRORJLH
�%0%)��VRZLH�GHU�*RWWOLHE�'DLPOHU��XQG�.DUO�%HQ]�6WLIWXQJ�/DGHQEXUJ�



���� 6WHJDQRJUDSKLH���ZDV�LVW�GDV"

%UXFH� 6FKQHLHU� NHQQ]HLFKQHW� 6WHJDQRJUDSKLH� IROJHQGHUPD�HQ� >6FKQB���� 6�� ��@�
Ä6WHJDQRJUDSKLH� KDW� GHQ�=ZHFN��1DFKULFKWHQ� LQ� DQGHUHQ�1DFKULFKWHQ� ]X� YHUVWHFNHQ�
XP�GLH�EOR�H�([LVWHQ]�HLQHU�JHKHLPHQ�%RWVFKDIW� ]X�YHUEHUJHQ³��$OV�KLVWRULVFKH�%HL�
VSLHOH� QHQQW� HU� Ä���XQVLFKWEDUH�7LQWH��ZLQ]LJH�(LQVWLFKH� LQ� DXVJHZlKOWHQ�%XFKVWDEHQ�
NOHLQVWH� 8QWHUVFKLHGH� LQ� KDQGJHVFKULHEHQHQ� =HLFKHQ�� KDQGVFKULIWOLFKH� 0DUNLHUXQJHQ
DXI�JHWLSSWHQ�%XFKVWDEHQ���³�

6WHJDQRJUDSKLH�LVW�DOVR�QLFKW�QHX��VLH�HUIlKUW�MHGRFK�GXUFK�GHQ�(LQVDW]�YRQ�&RPSXWHU�
XQG�0XOWLPHGLDWHFKQLN�HLQH�5HQDLVVDQFH��%HVRQGHUV�JLOW�GLHV� I�U�*UDILN��XQG�$XGLR�
GDWHQ��,Q�$EELOGXQJ���ZLUG�GLH�$QZHQGXQJ�YRQ�6WHJDQRJUDSKLH�DXI�*UDILNGDWHQ�YHU�
DQVFKDXOLFKW�
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$EELOGXQJ����6WHJDQRJUDSKLH�DP�%HLVSLHO�YRQ�*UDILNGDWHQ

$XI�GHU�OLQNHQ�6HLWH�LVW�]X�VHKHQ��GD��GHU�6HQGHU�GHU�1DFKULFKW�GLHVH� LQ�HLQH�*UDILN�
GDWHL�HLQEHWWHW��'LH�KLHU�DOV�ÄNRGLHUWHV�%LOG³�EH]HLFKQHWH�PRGLIL]LHUWH�*UDILN�ZLUG�]XP
UHFKWV�V\PEROLVLHUWHQ�(PSIlQJHU��EHUWUDJHQ��'DEHL�ZLUG�VLH�GXUFK�GHQ�$QJUHLIHU��XQ�
WHQ��DEJHK|UW��'HU�(PSIlQJHU�NDQQ�GLH�HLQJHEHWWHWH�1DFKULFKW�DXV�GHP�NRGLHUWHQ�%LOG
H[WUDKLHUHQ�� GHU� $QJUHLIHU� QLFKW�� 'DV� JHOLQJW� VHOEVWYHUVWlQGOLFK� QXU�� ZHQQ� ]ZLVFKHQ
6HQGHU�XQG�(PSIlQJHU�HLQ�JHPHLQVDPHV�Ä*HKHLPQLV³�H[LVWLHUW��'LHV�N|QQWH�GHU�$OJR�
ULWKPXV�]XP�([WUDKLHUHQ�VHLQ�RGHU�EHVWLPPWH�$OJRULWKPHQSDUDPHWHU��]�%��6FKO�VVHO�



:LH�VLFK�EHL�.U\SWRV\VWHPHQ�VFKRQ�RIW�]HLJWH��N|QQHQ�9DULDQWHQ��GLH�VLFK�DXI�GLH�*H�
KHLPKDOWXQJ�GHV�$OJRULWKPXV�]XU�5HDOLVLHUXQJ�GHU�.RQ]HODWLRQ�YHUODVVHQ�� LQ�RIIHQHQ
$QZHQGXQJHQ� QLFKW� DOV� ODQJIULVWLJ� VLFKHU� EHWUDFKWHW� ZHUGHQ�� 9RU� DOOHP� EHL� JUR�HU
7HLOQHKPHU]DKO�LVW�GLH�*HKHLPKDOWXQJ�GHV�$OJRULWKPXV�VFKZLHULJ��(V�LVW�DOVR�QRWZHQ�
GLJ�� GHQ� �|IIHQWOLFKHQ�� $OJRULWKPXV�PLWWHOV� HLQHV� 6FKO�VVHOV� ]X� SDUDPHWULVLHUHQ�� 'LH
*HKHLPKDOWXQJ� GLHVHV� 6FKO�VVHOV� LVW� DQDORJ� ]X� NU\SWRJUDSKLVFKHQ� 6\VWHPHQ�� VLH� LVW
HVVHQWLHOO�I�U�GLH�VLFKHUH�$QZHQGXQJ�GHV�6\VWHPV�

%HL� VWHJDQRJUDSKLVFKHQ� 6\VWHPHQ� NDQQ� PDQ� ]ZLVFKHQ� ]ZHL� 9DULDQWHQ� PLW� XQWHU�
VFKLHGOLFKHQ�=LHOULFKWXQJHQ�XQWHUVFKHLGHQ�

����6WHJDQRJUDSKLH� ]XP� YHUWUDXOLFKHQ� XQG� YHUVWHFNWHQ� 'DWHQDXVWDXVFK� �VLHKH
$EELOGXQJ����XQG

����VRJHQDQQWHV�:DWHUPDUNLQJ��GHVVHQ�=LHO�HV�LVW��PLWWHOV�GHU�HLQJHEHWWHWHQ�,QIRUPDWLR�
QHQ�8UKHEHUVFKDIW�YRQ�GLJLWDOHQ�'DWHQ�QDFK]XZHLVHQ�

%HLGH�9DULDQWHQ�]LHOHQ�GDUDXI� DE�� GLH�2ULJLQDOGDWHQ�P|JOLFKVW� JHULQJI�JLJ� ]X� YHUlQ�
GHUQ��:lKUHQG�MHGRFK�EHL����GLH�*HKHLPKDOWXQJ�GHU�HLQJHEHWWHWHQ�'DWHQ�REHUVWH�3ULR�
ULWlW� KDW�� NRPPW� HV� EHL� GHQ�:DWHUPDUNLQJV\VWHPHQ� DXI� GLH� UREXVWH� $QEULQJXQJ� GHV
HLQJHEHWWHWHQ�.HQQ]HLFKHQV�DQ��(V�GDUI�GXUFKDXV�VHKU�HLQIDFK�QDFKZHLVEDU�VHLQ��VHLQH
(QWIHUQXQJ� VROO� MHGRFK� RKQH� VLJQLILNDQWH�%HHLQWUlFKWLJXQJ�GHU�2ULJLQDOGDWHQ� I�U� DOOH
DX�HU�GHQ�(LJHQW�PHU�VFKZLHULJ�VHLQ��:DWHUPDUNLQJ�ZLUG� LQ�GLHVHP�3DSLHU�QLFKW�EH�
WUDFKWHW�

���� 9HUWUDXOLFKNHLW�GXUFK�*HKHLPKDOWXQJVV\VWHPH

9HUWUDXOLFKH� 1DFKULFKWHQ�EHUPLWWOXQJ� LVW� VRZRKO� PLW� 6WHJDQRJUDSKLH� DOV� DXFK� PLW
.U\SWRJUDSKLH�P|JOLFK��,Q�EHLGHQ�)lOOHQ�VSLHOW�*HKHLPKDOWXQJ�HLQH�EHGHXWHQGH�5ROOH�
%HL�.RQ]HODWLRQ�LP�6LQQH�YRQ�,QKDOWVGDWHQYHUVFKO�VVHOXQJ�VROO�HLQH�JHKHLPH�%RWVFKDIW
YRU� HLQHP�$X�HQVWHKHQGHQ� �$QJUHLIHU�� YHUWUDXOLFK�EOHLEHQ��ZlKUHQG�EHL� 6WHJDQRJUD�
SKLH�VRJDU�GLH�([LVWHQ]�HLQHU�VROFKHQ�%RWVFKDIW�YHUERUJHQ�EOHLEHQ�VROO�

(QWVSUHFKHQG�ODVVHQ�VLFK�]ZHL�(LJHQVFKDIWHQ�YRQ�*HKHLPKDOWXQJ�GHILQLHUHQ�

�� .RQ]HODWLRQVHLJHQVFKDIW��(LQ�$QJUHLIHU�LVW�RKQH�.HQQWQLV�HLQHV�*HKHLPQLVVHV�QLFKW
LQ�GHU�/DJH��DQ�GHQ�,QKDOW�HLQHU�JHKHLPHQ�%RWVFKDIW�]X�JHODQJHQ�

�� 6WHJDQRJUDSKLVFKH�(LJHQVFKDIW��(LQ�$QJUHLIHU�LVW�RKQH�.HQQWQLV�HLQHV�*HKHLPQLV�
VHV�QLFKW�LQ�GHU�/DJH��LQ�HLQHU�RIIHQHQ�hEHUPLWWOXQJ��YRQ�'DWHQ��GLH�([LVWHQ]�HLQHU
YHUERUJHQHQ�1DFKULFKW�]X�HQWGHFNHQ�

'XUFK�GLHVH�(LJHQVFKDIWHQ�Ol�W�VLFK�EHVFKUHLEHQ��ZDQQ�HLQ�*HKHLPKDOWXQJVV\VWHP�JH�
EURFKHQ� LVW�� %HL� .RQ]HODWLRQVV\VWHPHQ� LVW� GLHV� HLQIDFK�� (LQ� .RQ]HODWLRQVV\VWHP� LVW
JHEURFKHQ��ZHQQ�GLH�.RQ]HODWLRQVHLJHQVFKDIW�YHUOHW]W�LVW��,P�*HJHQVDW]�GD]X�LVW�GLHVHV
%UHFKHQ�EHL�HLQHP�VWHJDQRJUDSKLVFKHQ�.RQ]HODWLRQVV\VWHP�]ZHLVWXILJ�

���6WXIH�� (LQ� VWHJDQRJUDSKLVFKHV� 6\VWHP� LVW� JHEURFKHQ�� ZHQQ� GLH� VWHJDQRJUDSKLVFKH
(LJHQVFKDIW� YHUOHW]W� LVW��'LHV� EHGHXWHW� MHGRFK� QLFKW�� GD�� GHU� $QJUHLIHU� GHQ



,QKDOW�GHU�YHUERUJHQHQ�1DFKULFKW�EHVLW]W��(UVW�LQ�HLQHU�]ZHLWHQ�6WXIH�NRPPW
HU�LQ�.HQQWQLV�GHV�,QKDOWHV�

���6WXIH�� =XVlW]OLFK� JHOLQJW� HV� GHP�$QJUHLIHU�� GHQ� ,QKDOW� GHU� YHUERUJHQHQ�1DFKULFKW
DXI]XGHFNHQ��'LHV�HQWVSULFKW�GHU�9HUOHW]XQJ�GHU�.RQ]HODWLRQVHLJHQVFKDIW�

:LU�ZROOHQ�DQQHKPHQ��GD��HLQ�%UHFKHQ�GHU����6WXIH�EHUHLWV�JHQ�JW��XP�HLQ�VWHJDQRJUD�
SKLVFKHV�6\VWHP�DOV�XQVLFKHU�]X�EH]HLFKQHQ�� ,VW� GDV�%UHFKHQ�GHU����6WXIH� HUIROJW�� LVW
DXWRPDWLVFK�DXFK�GLH����6WXIH�JHEURFKHQ��G�K��HV�LVW�QLFKW�P|JOLFK��GLH�.RQ]HODWLRQVHL�
JHQVFKDIW�]X�YHUOHW]HQ��RKQH�DXFK�GLH�VWHJDQRJUDSKLVFKH�(LJHQVFKDIW�]X�YHUOHW]HQ��$Q�
GHUV�IRUPXOLHUW��'LH�VWHJDQRJUDSKLVFKH�(LJHQVFKDIW� LVW�GLH�ZHLWHUJHKHQGH�(LJHQVFKDIW
HLQHV�*HKHLPKDOWXQJVV\VWHPV��)ROJOLFK�PX��MHGHV�6WHJRV\VWHP�DXFK�HLQ�.RQ]HODWLRQV�
V\VWHP�VHLQ�

���� :DV�EH]ZHFNHQ�0RGHOOH"

8P�GDV�3KlQRPHQ�6WHJDQRJUDSKLH�]X�HUIDVVHQ�XQG�(LJHQVFKDIWHQ�VWHJDQRJUDSKLVFKHU
6\VWHPH� EHVFKUHLEHQ� ]X� N|QQHQ�� ZHUGHQ� LP� IROJHQGHQ�0RGHOOH� DXIJHVWHOOW�� $OV� DE�
VWUDNWH�6\VWHPH�EHVFKUHLEHQ�VLH�QLFKW�QXU�GLH�ZHVHQWOLFKHQ�2EMHNWH��6HQGHU��(PSIlQ�
JHU�� $QJUHLIHU�� XQG� LKUH� %H]LHKXQJHQ� XQWHUHLQDQGHU� �]�%�� ÄXQHQWGHFNW� NRPPXQL]LH�
UHQ³���VRQGHUQ�VLH�HUKHEHQ�GHQ�$QVSUXFK��HLQH�KRPRPRUSKH�$EELOGXQJ�GHV�EHWUDFKWH�
WHQ�$XVVFKQLWWV�GHU�:HOW�GHU�VLFKHUHQ�.RPPXQLNDWLRQ�]X�VHLQ��,Q�>.OLUB��@�ILQGHW�PDQ
HLQHQ�hEHUEOLFN��EHU�GLH�6\VWHPPRGHOOLHUXQJ�

'LHV�JHVFKLHKW�PLW�GHP�=LHO�]X�]HLJHQ��ZDV� HLQHUVHLWV�QRWZHQGLJH�� DQGHUHUVHLWV� DXFK
KLQUHLFKHQGH�%HGLQJXQJHQ�I�U�GLHVH�EHVRQGHUH�$UW�GHU�YHUWUDXOLFKHQ�.RPPXQLNDWLRQ
VLQG�� VR� GD�� OHW]WOLFK�$XVVDJHQ� GDU�EHU� JHWURIIHQ�ZHUGHQ� N|QQHQ�� RE� HLQ� JHJHEHQHV
VWHJDQRJUDSKLVFKHV�6\VWHP�GHP�DOOJHPHLQHQ�0RGHOO�HQWVSULFKW�XQG�GLH�0RGHOODQQDK�
PHQ�� LQVEHVRQGHUH�]XU�6LFKHUKHLW�� HUI�OOW� VLQG��(LQ�ZHLWHUHU�$VSHNW�GHU�0RGHOOLHUXQJ
LVW�HV��6WHJDQRJUDSKLH�LQ�GHQ�JU|�HUHQ�=XVDPPHQKDQJ�GHU�*HKHLPKDOWXQJ�]X�VWHOOHQ�

:lKUHQG� GHU�0RGHOOLHUXQJ� HLQHV� DOOJHPHLQHQ� VWHJDQRJUDSKLVFKHQ� 6\VWHPV� ZLUG� EH�
VRQGHUHU�:HUW�DXI�GLH�$EJUHQ]XQJ�GHU�2EMHNWH�JHOHJW��'DV�JHVFKLHKW�PLW�GHP�=LHO��GLH
$X�HQVLFKW�DXI�GDV�6\VWHP�PLW�GHU�6LFKW�GHV�$QJUHLIHUV�DE]XVWLPPHQ�

��0RGHOOLHUXQJVP|JOLFKNHLWHQ�I�U�VWHJDQRJUDSKLVFKH�.RQ]HODWLRQVV\�
VWHPH
���� 'DV�(LQEHWWXQJVPRGHOO

$XVJDQJVSXQNW� GHU� IROJHQGHQ� hEHUOHJXQJHQ� ]XU� 0RGHOOLHUXQJ� VWHJDQRJUDSKLVFKHU
.RQ]HODWLRQVV\VWHPH�VROO�$EELOGXQJ���VHLQ��HLQH�OHLFKWH�(UZHLWHUXQJ�YRQ�>3ILWB��@�
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(� VWHJDQRJUDSKLVFKH�)XQNWLRQ�Ä(LQEHWWHQ³
(��� VWHJDQRJUDSKLVFKH�)XQNWLRQ�Ä([WUDKLHUHQ³
FRYHU�� +�OOQDFKULFKW
HPE� HLQ]XEHWWHQGH�1XW]GDWHQ
VWHJR� +�OOQDFKULFKW�PLW�HLQJHEHWWHWHQ�'DWHQ
NH\� 3DUDPHWHU�I�U�(�XQG�(��

FRYHU� +�OOQDFKULFKW�QDFK�GHP�([WUDKLHUHQ��PHLVW��FRYHU� �VWHJR�
HPE� HUKDOWHQH�1XW]GDWHQ�QDFK�GHP�([WUDKLHUHQ��=LHO��HPE� �HPE�

$EELOGXQJ����'DV�(LQEHWWXQJVPRGHOO

'LH�LP�)ROJHQGHQ�DQJHI�KUWHQ�0RGHOOH�VLQG�SULQ]LSLHOO�(UZHLWHUXQJHQ�GLHVHV�0RGHOOV
RGHU� EHLQKDOWHQ� GHWDLOOLHUWHUH� 'DUVWHOOXQJHQ� GHV� 6FKULWWHV� (�� ZREHL� GLH� $EJUHQ]XQJ
ÄJHK|ULJ�]X�6FKULWW�(�RGHU�QLFKW³�RIW�QLFKW�OHLFKWIlOOW��,P�6FKULWW�(�ZLUG�GLH�]X�YHUEHU�
JHQGH�1DFKULFKW�HPE� LQ�GLH�+�OOQDFKULFKW�HLQJHEHWWHW��'DV�(UJHEQLV�GLHVHU�2SHUDWLRQ
LVW�GDV�NRGLHUWH�%LOG�VWHJR� �YJO��$EELOGXQJ�����(��� LVW�GLH�8PNHKURSHUDWLRQ�]X�(��GLH
HPE�ZLHGHU�H[WUDKLHUW��(V�JLOW�DOVR�VWHJR� �(�FRYHU��HPE��NH\��XQG�HPE� �(���VWHJR�
NH\���'DEHL�ZLUG�QDW�UOLFK�DQJHVWUHEW��GD��HPE�XQG�HPE� LGHQWLVFK�VLQG��GD�VRQVW�GDV
(LQEHWWHQ�QLFKW�XPNHKUEDU�LVW�

,Q�GLHVHP�0RGHOO�ZLUG�YRUDXVJHVHW]W��GD��(�EHLP�6HQGHU�DXVJHI�KUW�ZLUG�XQG�(���EHLP
(PSIlQJHU�GHU�1DFKULFKW��'D]ZLVFKHQ� ILQGHW�HLQH�hEHUWUDJXQJ�YRQ� VWHJR� ]XP�(PS�
IlQJHU�VWDWW��'LHVH�$QQDKPHQ�VLQG�DXFK�I�U�DOOH�IROJHQGHQ�0RGHOOH�J�OWLJ�

'D�HV�PRPHQWDQ�QRFK�NHLQH�HFKWH�DV\PPHWULVFKH�6WHJDQRJUDSKLH�JLEW��$QVlW]H�VLQG�LQ
>$QGHB��@� XQG� >+X3IB��@� ]X� ILQGHQ��� EHIDVVHQ�ZLU� XQV� DXFK� EHL� GHU�0RGHOOELOGXQJ
DXVVFKOLH�OLFK�PLW�V\PPHWULVFKHQ�6\VWHPHQ��$XV�GLHVHP�*UXQGH�ZLUG�LQ�$EELOGXQJ��
LP�*HJHQVDW]�]X�FRYHU�XQG�HPE�DXFK�NHLQH�8QWHUVFKHLGXQJ�]ZLVFKHQ�GHQ�LQ�(�XQG�(��

YHUZHQGHWHQ�6FKO�VVHOQ�JHWURIIHQ�

$QPHUNXQJ�� (V� LVW� RKQH� ZHLWHUHV� HLQ� 6WHJRV\VWHP� YRUVWHOOEDU�� GDV� RKQH� FRYHU� DXV�
NRPPW��LQGHP�HV�VLFK�HLQ�LQ�(�]X�YHUZHQGHQGHV�FRYHU�JHQHULHUW�E]Z��DOOHLQH�DXV�HPE
HLQ�VWHJR�HU]HXJW��GDV�GDQQ�LPSOL]LW�HLQ�FRYHU�HQWKlOW���'DUDXV�HUJLEW�VLFK�]ZDQJVOlXILJ
GLH�)UDJH��%UDXFKW�PDQ�I�U�HLQ�DOOJHPHLQHV�0RGHOO�HLQ�FRYHU"

,Q� HLQHP�VROFKHQ�0RGHOO� �YJO��$EELOGXQJ���� NDQQ� VWHJR� DOV�HPE�SOXV� HLQH� EHVWLPPWH
KLQ]XJHI�JWH�'DWHQPHQJH��5HGXQGDQ]��EHWUDFKWHW�ZHUGHQ��'LHVH�KLQ]XJHI�JWHQ�'DWHQ
P�VVHQ� VR� JHVWDOWHW� VHLQ�� GD�� GDV� UHVXOWLHUHQGH� VWHJR� HLQHP� $QJUHLIHU� SODXVLEHO� HU�
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$EELOGXQJ����0RGHOO�HLQHV�6WHJRV\VWHPV�RKQH�GLH�(LQJDQJVJU|�H�FRYHU

'LHVHV�0RGHOO�VHW]W�GLH�0|JOLFKNHLW�YRUDXV��FRYHU�ZHLWJHKHQG�IUHL�JHQHULHUHQ�]X�N|Q�
QHQ��(LQ�DOOJHPHLQHV�0RGHOO�PX��DEHU�DOOH�$QZHQGXQJVIlOOH�DEGHFNHQ�XQG�NDQQ�GDKHU
QLFKW�YRQ�GLHVHU�VSH]LHOOHQ�)UHLKHLW�DXVJHKHQ��'DV�LQ�GLHVHP�3DSLHU�KHUDXVJHDUEHLWHWH
DOOJHPHLQH�0RGHOO��YJO��$EVFKQLWW������VFKOLH�W�DXFK�GHQ�HEHQ�DQJHI�KUWHQ�6SH]LDOIDOO
HLQ�XQG�]HLJW�GDPLW�VHLQH�XPIDVVHQGHUH�$QZHQGEDUNHLW�

���� (UZHLWHUXQJ�XP�.U\SWRJUDSKLH

'LH�$QZHQGXQJ�NU\SWRJUDSKLVFKHU�6\VWHPH�LVW�I�U�GLH�9HUVFKO�VVHOXQJ�YRQ�HPE�LQWHU�
HVVDQW�� (V� JLEW� DOVR� GLH� GHU� HLJHQWOLFKHQ� 6WHJRIXQNWLRQ� YRU�� E]Z�� QDFKJHODJHUWHQ
6FKULWWH�9HUVFKO�VVHOQ�XQG�(QWVFKO�VVHOQ��$EELOGXQJ����
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FU\SW� 9HUVFKO�VVHOQ
GHFU\SW� (QWVFKO�VVHOQ
FOHDU� .ODUWH[W
FLSKHU� YHUVFKO�VVHOWHU�.ODUWH[W
FU\SWRNH\� 3DUDPHWHU�I�U�GLH�)XQNWLRQ�9HUVFKO�VVHOQ
FU\SWRNH\� 3DUDPHWHU�I�U�GLH�)XQNWLRQ�(QWVFKO�VVHOQ

$EELOGXQJ����(UZHLWHUXQJ�GHV�0RGHOOV�XP�.U\SWRJUDSKLH

'HU�(LQVDW]�HLQHV�DV\PPHWULVFKHQ�.U\SWRV\VWHPV�EHL�FU\SW�E]Z��GHFU\SW�I�KUW�QLFKW�]X
HLQHU�DV\PPHWULVFKHQ�6WHJDQRJUDSKLH��ZLH�PDQ�YHUPXWHQ�N|QQWH��HEHQVRZHQLJ�ZLH�HLQ



PLW� DV\PPHWULVFKHU� .U\SWRJUDSKLH� DXVJHI�KUWHU� $XVWDXVFK� GHV� �V\PPHWULVFKHQ�
6WHJDQRJUDSKLH�6FKO�VVHOV�NH\��]�%��'LIILH�+HOOPDQ�6FKO�VVHODXVWDXVFK��

6R�ODVVHQ�VLFK�PHKUHUH�YRUJHVFKODJHQH�6\VWHPH��GLH�DV\PPHWULVFKH�6FKO�VVHO�YHUZHQ�
GHQ�� DXI� HLQH� (UZHLWHUXQJ� VFKO�VVHOORVHU� V\PPHWULVFKHU� VWHJDQRJUDSKLVFKHU� )XQNWLR�
QHQ�XP�DV\PPHWULVFKH�9HUVFKO�VVHOXQJ�]XU�FNI�KUHQ�

:LH�LQ�$EVFKQLWW�����GDUJHOHJW�ZXUGH��LVW�GDV�=LHO�HLQHV�6WHJRV\VWHPV�GLH�:DKUXQJ�GHU
VWHJDQRJUDSKLVFKHQ�(LJHQVFKDIW��0LW�GHU�]XVlW]OLFKHQ�$QZHQGXQJ�YRQ�.U\SWRJUDSKLH
ZLUG�QXU�GLH�:DKUXQJ�GHU�.RQ]HODWLRQVHLJHQVFKDIW�HLQHV�6WHJRV\VWHPV�XQWHUVW�W]W��GLH
VWHJDQRJUDSKLVFKH� (LJHQVFKDIW� MHGRFK� QLFKW�� 'DKHU� ZLUG� GLHVH� XP� NU\SWRJUDSKLVFKH
9HUIDKUHQ� HUZHLWHUWH� 9DULDQWH� QLFKW� DOV� DOOJHPHLQJ�OWLJHV�0RGHOO� I�U� VWHJDQRJUDSKL�
VFKH�6\VWHPH�EHWUDFKWHW��ZHQQJOHLFK�GHU�(LQVDW]�YRQ�.U\SWRJUDSKLH�GXUFKDXV�VLQQYROO
VHLQ�NDQQ�

���� (UZHLWHUXQJ�XP�9RUYHUDUEHLWXQJVIXQNWLRQHQ

������ $QDO\VH�GHU�(LQ��XQG�$XVJDQJVJU|�HQ

'DV� LQ�$EELOGXQJ��� GDUJHVWHOOWH�0RGHOO� LVW� HLQH�(UZHLWHUXQJ� GHV� DOOJHPHLQHQ� )DOOHV
GXUFK�HLQH�GHP�6FKULWW�(�YRUJHODJHUWH�$QDO\VHSKDVH��:lKUHQG�GHU�$QDO\VHSKDVH�ZLUG
DQKDQG�GHV�DQJHQRPPHQHQ�$QJUHLIHUPRGHOOV�]X�EHZHUWHQ�YHUVXFKW��RE�GLH�YRUOLHJHQ�
GH� FRYHU�HPE�.RPELQDWLRQ� VLFKHUH� 6WHJDQRJUDSKLH� HUP|JOLFKW�� $XI� GLHVH� $UW� XQG
:HLVH�ZLUG�GDV�6\VWHP�YRQ�GHQ�(LQJDQJVJU|�HQ�XQDEKlQJLJHU�XQG�LQVJHVDPW�VLFKHUHU�
GD�HV�GLH�0|JOLFKNHLW�]XU�=XU�FNZHLVXQJ�XQVLFKHUHU�'DWHQNRPELQDWLRQHQ�KDW�

+LHU�]HLJW�VLFK�HLQ�ZHVHQWOLFKHU�8QWHUVFKLHG�]ZLVFKHQ�6WHJDQRJUDSKLH�XQG�.U\SWRJUD�
SKLH�� ZlKUHQG� NU\SWRJUDSKLVFKH� 6\VWHPH� DOV� 6FKO�VVHOWH[W� P|JOLFKVW� LGHDOHV� ZHL�HV
5DXVFKHQ�HU]HXJHQ�VROOHQ��PX��VWHJR�DQGHUHQ�$QIRUGHUXQJHQ�JHQ�JHQ�� ,QVEHVRQGHUH
PX��HV�GHP�YHUZHQGHWHQ�FRYHU�JHQ�JHQG�lKQOLFK� VHLQ� �DEKlQJLJ�YRP�$QJUHLIHUPR�
GHOO���'DV�KHL�W��GD��$QQDKPHQ��EHU�GDV�:LVVHQ�GHV�$QJUHLIHUV�JHPDFKW�ZHUGHQ��GLH
LQ�KRKHP�0D�H�GLH�6LFKHUKHLW�GHV�6WHJRV\VWHPV�EHVWLPPHQ�
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$EELOGXQJ����$QDO\VH�GHU�(LQJDQJVGDWHQ�XQG�(UJHEQLVEHZHUWXQJ

:LH�ZHLWHUKLQ�LQ�$EELOGXQJ���JH]HLJW��NDQQ�DXFK�HLQH�'DWHQEDQN�]XP�6\VWHP�KLQ]X�
JHI�JW�ZHUGHQ��'LHVH�'DWHQEDQN�LVW�HLQ�+LOIVPLWWHO�I�U�GHQ�$QDO\VHVFKULWW��6LH�NDQQ�]XU
6LFKHUVWHOOXQJ�GHU�HLQPDOLJHQ�9HUZHQGXQJ�HLQHV�EHVWLPPWHQ�FRYHU�JHQXW]W�ZHUGHQ�

(LQH�ZHLWHUH�5�FNZHLVXQJ�LVW�LP�6FKULWW�Ä%HZHUWXQJ³�QDFK�GHU�(U]HXJXQJ�YRQ�VWHJR
XQG�GDPLW�YRU�GHP�7UDQVIHU�]XP�(PSIlQJHU�YRUJHVHKHQ��+LHU� LVW�HLQH�JXWH�hEHUSU��
IXQJ�GHV�(LQEHWWXQJVHUJHEQLVVHV�P|JOLFK��GD�PDQ�VlPWOLFKH�EHNDQQWHQ��YRP�$QJUHLIHU
YHUZHQGHWHQ�0HWKRGHQ�VHOEVW� DQZHQGHQ�NDQQ��'LH�%HZHUWXQJVNULWHULHQ� HUJHEHQ� VLFK
DXV�GHP�$QJUHLIHUPRGHOO��DOVR�LQVEHVRQGHUH�DXV�GHP�:LVVHQ��EHU�FRYHU��GDV�GHP�$Q�
JUHLIHU�]XJHELOOLJW�ZLUG��ZLH�HWZD�EHVWLPPWH�VWDWLVWLVFKH�.HQQWQLVVH��+lOW�VWHJR�GLHVHQ
hEHUSU�IXQJHQ�VWDQG��NDQQ�HV�DOV�VLFKHU�EHWUDFKWHW�ZHUGHQ��$XFK�GLHVHU�6FKULWW�NDQQ�
ZLH�LQ�$EELOGXQJ���]X�VHKHQ�LVW��GXUFK�HLQH�'DWHQEDQN�XQWHUVW�W]W�ZHUGHQ�

'LH�EHLGHQ�6FKULWWH�$QDO\VH�XQG�%HZHUWXQJ�EHGLQJHQ�HLQDQGHU�QLFKW��G�K��HV�VLQG�DXFK
6\VWHPH�UHDOLVLHUEDU��GLH�QXU�PLW�HLQHP�GHU�EHLGHQ�DXVNRPPHQ�

������ :DQQ�LVW�HLQ�6WHJRV\VWHP�VLFKHU"

:HQQ� GHP� $QJUHLIHU� GDV� YHUZHQGHWH� FRYHU� XQG� GDV� GDUDXV� HU]HXJWH� VWHJR� EHNDQQW
VLQG�� LVW� HV� I�U� LKQ� WULYLDO� ]X� HUNHQQHQ�� GD�� 6WHJDQRJUDSKLH� YHUZHQGHW� ZXUGH�� GD� HU
8QWHUVFKLHGH�]ZLVFKHQ�VWHJR�XQG�FRYHU� IHVWVWHOOHQ�NDQQ��$XV�GLHVHP�*UXQG�GDUI� LKP
GDV�NRQNUHWH�FRYHU�QLFKW�EHNDQQW�VHLQ��'LH�GDQQ�I�U�GHQ�$QJUHLIHU�H[LVWLHUHQGH�8QVL�
FKHUKHLW� �(QWURSLH�� �EHU� FRYHU� ZLUG� YRP� 6WHJRV\VWHP� DXVJHQXW]W� �VLHKH� DXFK
>.O3LB��@��

(LQ�DOOJHPHLQHV�VLFKHUHV�6WHJRV\VWHP�EHL�JOHLFK]HLWLJHU�.HQQWQLV�YRQ�FRYHU�XQG�VWHJR
GXUFK�GHQ�$QJUHLIHU�LVW�DOVR�QLFKW�UHDOLVLHUEDU�

(LQH�$XVQDKPH�JLOW� HV�]X�EHDFKWHQ�� ,P�)DOO�FRYHU�≡�VWHJR��G�K��FRYHU� HQWKlOW�EHUHLWV
VWHJDQRJUDSKLVFKH�'DWHQ��DXFK�DOV�ÄVHOHFWLYH�VWHJDQRJUDSK\³�EH]HLFKQHW���ZlUH� WKHR�



UHWLVFK�VLFKHUH�6WHJDQRJUDSKLH�P|JOLFK��9RUDXVVHW]XQJ�LVW�MHGRFK��GD��HV�GHP�6HQGHU
JHOXQJHQ�LVW��LQ�HLQHP�HFKW�]XIlOOLJHQ�3UR]H��HLQ�FRYHU�]X�ILQGHQ��GDV�GLH�JHZ�QVFKWHQ
HLQJHEHWWHWHQ�'DWHQ�EHUHLWV�HQWKlOW��'LH�V\VWHPDWLVFKH�$XVQXW]XQJ�GLHVHV�6DFKYHUKDOWV
LVW�MHGRFK�SUDNWLVFK�QLFKW�P|JOLFK�

������ $XVZDKO�DXV�EUHLWHQ�(LQJDEHVWU|PHQ�DP�%HLVSLHO�HLQHU�9LGHRDXIQDKPH

$OV�HLQ� LQWHUHVVDQWHU�$QVDW]�HUZHLVW� VLFK�GLH� ,GHH��QLFKW�PHKU�HLQ�HLQ]HOQHV�FRYHU� ]X
EHWUDFKWHQ�� VRQGHUQ� HLQH� JUR�H� $Q]DKO� YRQ� FRYHUV�� GLH� GDQQ� DOV� 6RXUFH� EH]HLFKQHW
ZXUGHQ�

(LQ� %HLVSLHO� GDI�U� LVW� GLH� $XIQDKPH� HLQHV� 9LGHRELOGHV� PLW� HLQHU� .DPHUD� �YJO�
$EELOGXQJ�����GLH�GXUFK�YLHOH�3DUDPHWHU�EHHLQIOX�W�ZLUG��(LQLJH�3DUDPHWHU�VLQG�QLFKW
UHSURGX]LHUEDU��RGHU�QXU�PLW�HLQHU�EHVWLPPWHQ�*HQDXLJNHLW���ZRUDXV�GLH�Q|WLJH�8QVL�
FKHUKHLW��(QWURSLH���EHU�FRYHU�VHOEVW�EHL�YROOVWlQGLJHU�.HQQWQLV�YRQ�6RXUFH� I�U�HLQHQ
$QJUHLIHU�HU]LHOW�ZLUG��$XV�6RXUFH�ZLUG�HLQH�$XVZDKO�JHWURIIHQ��LQ�GLH�JJI��QRFK�]X�
IlOOLJH�3DUDPHWHU�HLQJHKHQ���EHU�GLH�NHLQHU��DXFK�GHU�1XW]HU�GHV�6WHJRV\VWHPV�QLFKW�
KXQGHUWSUR]HQWLJH�$XVVDJHQ�WUHIIHQ�NDQQ�

(

FRYHU

HPE

N
H
\

VWHJR

N
H
\

(��

FRYHU

HPE

$XV�
ZDKO

6RXUFH

�9LGHR�
VWUHDP�

UDQGRP

]�%�

.DPHUD�

VFKZHQN

� � �

6RXUFH� 0HQJH�DQ�(LQJDQJVGDWHQ
$XVZDKO� $XVZDKOSUR]H�
UDQGRP� =XVDPPHQIDVVXQJ�GHU�LQ�GLH�$XVZDKO�HLQJHKHQGHQ�=XIlOOLJNHLWHQ
�������� P|JOLFKH�$QJULIIVSXQNWH

$EELOGXQJ����$XVZDKO�DXV�EUHLWHQ�(LQJDEHVWU|PHQ��6RXUFH��DP�%HLVSLHO�9LGHRDXIQDKPH

'HU�9RUWHLO�HLQHV�VROFKHQ�9HUIDKUHQV�LVW�GLH�H[WUHPH�(UVFKZHUXQJ�GHU�(UPLWWOXQJ�GHV
NRQNUHW� YHUZHQGHWHQ� FRYHU� GXUFK� GHQ�$QJUHLIHU�� 'LHVH�ZLUG� GXUFK� GLH� HLQJHKHQGHQ
=XIDOOVJU|�HQ�QRFK�YHUVWlUNW�

,Q� $EELOGXQJ� �� EHGHXWHW� GDV� NRQNUHW�� EHLP� $QJULII� DQ� 6WHOOH� �� LVW� 6WHJDQRJUDSKLH
P|JOLFK��GHU�$QJUHLIHU�NHQQW�QXU�6RXUFH���EHLP�$QJULII� DQ�6WHOOH���QLFKW� �$QJUHLIHU
NHQQW�FRYHU���6WHJR��3XQNW����LVW�LKP�LQ�EHLGHQ�)lOOHQ�EHNDQQW��6HOEVWYHUVWlQGOLFK�GDUI
GLH�.HQQWQLV�YRQ�VWHJR�GXUFK�GHQ�$QJUHLIHU�NHLQH�6FKZlFKXQJ�GHV�6WHJRV\VWHPV�GDU�
VWHOOHQ�



������ 9RUJHODJHUWH�4XDQWLVLHUXQJ

:LH�EHUHLWV�LQ�GHQ�$EVFKQLWWHQ�������XQG�������DXIJHI�KUW�ZXUGH��PX��I�U�GHQ�$QJUHL�
IHU� HLQH� EHVWLPPWH� 8QJHQDXLJNHLW� LQ� VHLQHP�:LVVHQ� �EHU� FRYHU� H[LVWLHUHQ�� GLH� ]�%�
DXFK�GXUFK�'LJLWDOLVLHUXQJ�4XDQWLVLHUXQJ�HLQHV�DQDORJHQ�6LJQDOV�HUUHLFKW�ZHUGHQ�NDQQ�
'HU�$QJUHLIHU�GDUI�:LVVHQ��EHU�GDV�DQDORJH�6LJQDO�KDEHQ�XQG�DXFK�GDV�DQDORJH�6LJQDO
6RXUFH�VHOEVW�JDQ]�JHQDX�NHQQHQ��XQG�GHQQRFK�LVW�6WHJDQRJUDSKLH�P|JOLFK�
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6RXUFH� DQDORJH�(LQJDQJVJU|�H
4�� 4XDQWLVLHUXQJVVFKULWW
]��� VLFK�GXUFK�GLH�,QGHWHUPLQLHUWKHLW�YRQ�4�HUJHEHQGH�=XIlOOLJNHLW
�������� P|JOLFKH�$QJULIIVSXQNWH

$EELOGXQJ����0RGHOO�PLW�4XDQWLVLHUXQJVVFKULWW

(LQ� %HLVSLHO� I�U� GDV�0RGHOO� LQ� $EELOGXQJ� �� LVW� HLQ� ,6'1�7HOHIRQ�PLW� LQ� GHQ� 'LJL�
WDO�$QDORJ�:DQGOHU� LQWHJULHUWHU� 6WHJRIXQNWLRQ�� 'HU� $QJUHLIHU� GDUI� GDV� HLQJHKHQGH
$QDORJVLJQDO��6RXUFH��EHOLHELJ�JHQDX�NHQQHQ��3XQNW����XQG�GLH�$XVJDEH�GHV�%DXVWHLQV
EHREDFKWHQ��3XQNW�����XQG�GHQQRFK�LVW�HV�GHU�6WHJRIXQNWLRQ�P|JOLFK��GDV��LQGHWHUPLQL�
VWLVFKH��4XDQWLVLHUXQJVUDXVFKHQ�GHV�:DQGOHUV�I�U�VLFKHUH�6WHJDQRJUDSKLH�]X�QXW]HQ�

(LQHP�$QJULII�DQ�3XQNW���HQWVSULFKW�HV��ZHQQ�GHU�$QJUHLIHU�=XJULII� DXI�GLH�GLJLWDOL�
VLHUWHQ�'DWHQ�YRU�GHP�(LQEHWWHQ�HUKlOW��'DV�N|QQWH�]�%��GHU�)DOO�VHLQ��ZHQQ�'LJLWDOL�
VLHUHLQKHLW� XQG� 6WHJRIXQNWLRQ� DXI� JHWUHQQWHQ� %DXVWHLQHQ� XQWHUJHEUDFKW� VLQG� XQG� GLH
9HUELQGXQJ�]ZLVFKHQ�LKQHQ�DEJHK|UW�ZHUGHQ�NDQQ�

���� (UJHEQLV�GHU�'LVNXVVLRQ

'LH� +DXSWEHGLQJXQJ� I�U� VLFKHUH� 6WHJDQRJUDSKLH� LVW�� GD�� GHP�$QJUHLIHU� FRYHU� QLFKW
EHNDQQW�VHLQ�GDUI��'DV�0RGHOO�DXV�$EVFKQLWW������EHVFKUHLEW�VRPLW�GLH�VWHJDQRJUDSKL�
VFKH�.HUQIXQNWLRQ�HLQHV�6WHJRV\VWHPV��GLH�YRQ�JHQDX�GLHVHU�$QQDKPH�DXVJHKW��:LOO
PDQ�DQDORJ�]XU�.U\SWRJUDSKLH�GDYRQ�DXVJHKHQ��GD��GHP�$QJUHLIHU�DOOH�(LQ��XQG�$XV�
JDQJVJU|�HQ�DX�HU�GHP�6FKO�VVHO�EHNDQQW�VLQG��HUZHLVW�VLFK�GLHVHV�0RGHOO�DOV�XQ]X�
UHLFKHQG��ZHQQJOHLFK�HV�QLFKWV�YRQ�VHLQHU�*�OWLJNHLW�HLQE��W�

'HU�)XQNWLRQ�(LQEHWWHQ�PX��HLQ�6FKULWW�YRUDQJHVWHOOW�ZHUGHQ��GHU�VLFKHUVWHOOW��GD��GHP
$QJUHLIHU�FRYHU�QLFKW�EHOLHELJ�JHQDX�EHNDQQW� LVW� �YJO��$EVFKQLWW� ������ II����'DV� I�KUW
XQV�]X�IROJHQGHU�'DUVWHOOXQJ�



3� 3UHSURFHVVLQJ��9RUYHUDUEHLWXQJVIXQNWLRQ
U� GXUFK�3�HQWVWHKHQGHU�]XIlOOLJHU�$QWHLO�YRQ�FRYHU��NDQQ�(LQJDQJVJU|�H�YRQ�3

VHLQ��PX��DEHU�QLFKW�

$EELOGXQJ����0RGHOO�PLW�9RUYHUDUEHLWXQJVIXQNWLRQ

'LH�)XQNWLRQ�3�NDQQ�]�%��HLQ�$XVZDKOSUR]H��DQDORJ�$EVFKQLWW�������RGHU�GLH�'LJLWDOL�
VLHUXQJ�HLQHV�$QDORJVLJQDOV��YJO���������VHLQ�

)D�W�PDQ�GLH�)XQNWLRQHQ�(�XQG�3�]XVDPPHQ��NRPPW�PDQ�]XP�0RGHOO�HLQHV�V\PPHWUL�
VFKHQ�VWHJDQRJUDSKLVFKHQ�.RQ]HODWLRQVV\VWHPV�
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6� LQGHWHUPLQLVWLVFKH�VWHJDQRJUDSKLVFKH�*HVDPWIXQNWLRQ�Ä9HUEHUJHQ³
6��� 8PNHKURSHUDWLRQ�]X�6

$EELOGXQJ����0RGHOO�HLQHV�V\PPHWULVFKHQ�VWHJDQRJUDSKLVFKHQ�.RQ]HODWLRQVV\VWHPV

'HU� 8QWHUVFKLHG� ]XU� DQIlQJOLFKHQ� %HWUDFKWXQJVZHLVH� EHVWHKW� GDULQ�� GD�� MHW]W� QLFKW
PHKU�QXU�GLH�VWHJDQRJUDSKLVFKH�.HUQIXQNWLRQ��VRQGHUQ�GDV�JHVDPWH�6\VWHP�EHWUDFKWHW
ZLUG��0LWWHOV�GHU�(LQJDQJVJU|�H�6RXUFH�ZLUG�GLH�8QEHVWLPPWKHLW�GHV�3DUDPHWHUV�FRYHU
GHU�(LQEHWWXQJVIXQNWLRQ�PRGHOOLHUW�XQG�QLFKW�PHKU�QXU�HLQIDFK�YRUDXVJHVHW]W��'LH�*H�
VDPWIXQNWLRQ� 6� LVW� GDPLW� LQGHWHUPLQLVWLVFK�� GLH� .HUQIXQNWLRQ� (� GDJHJHQ� GHWHUPLQL�
VWLVFK�

0LW�GLHVHU�0RGHOOGDUVWHOOXQJ�ZLUG� HLQH�ZHLWJHKHQGH�$QDORJLH� ]XU�0RGHOOLHUXQJ� YRQ
.U\SWRV\VWHPHQ�GDKLQJHKHQG�HUUHLFKW��GD��GDV�.HUFNKRII�3ULQ]LS�JLOW��'LHVHV�EHVDJW�
Ä���� GD�� GLH� 6LFKHUKHLW� HLQHV�9HUVFKO�VVHOXQJVYHUIDKUHQV� QXU� YRQ� GHU�*HKHLPKDOWXQJ
GHV�6FKO�VVHOV�DEKlQJHQ�GDUI³�>6FKQB����6���@��(LQ�$QJUHLIHU�GDUI�DOVR�DOOH�(LQJDQJV�
JU|�HQ�XQG�$XVJDQJVJU|�HQ�HLQHV�6\VWHPV�VRZLH�GLH�$OJRULWKPHQ�VHOEVW�NHQQHQ��QXU
GHQ� 6FKO�VVHO� QLFKW�� 'DV� LVW� EHL� GHP� LQ� $EELOGXQJ� �� GDUJHVWHOOWHQ�0RGHOO� GHU� )DOO�
EHLP�XUVSU�QJOLFKHQ�(LQEHWWXQJVPRGHOO��$EELOGXQJ����GDJHJHQ�QLFKW�
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�� =XVDPPHQIDVVXQJ�XQG�$XVEOLFN

%HVRQGHUH� %HDFKWXQJ� YHUGLHQW� EHL� VWHJDQRJUDSKLVFKHQ� .RQ]HODWLRQVV\VWHPHQ� GLH
+�OOQDFKULFKW� �FRYHU��� 'LHVH� GDUI� GHP� $QJUHLIHU� QLFKW� ELV� LQV� OHW]WH� 'HWDLO� EHNDQQW
VHLQ��GD�VRQVW�VLFKHUH�6WHJDQRJUDSKLH�XQP|JOLFK�LVW��:LU�N|QQHQ�GDKHU�]ZHL�$QIRUGH�
UXQJHQ�DQ�HLQ�6WHJRV\VWHP�QHQQHQ�

����'HP�$QJUHLIHU�EOHLEW�GHU�6FKO�VVHO�NH\�XQEHNDQQW�

����'HP�$QJUHLIHU�LVW�GDV�NRQNUHWH�FRYHU�XQEHNDQQW��HU�KDW�MHGRFK�HLQH�JHZLVVH�0HQJH
DQ�:LVVHQ��EHU�FRYHU��]�%��9HUWHLOXQJHQ��

'LH�*HKHLPKDOWXQJ�GHV�6FKO�VVHOV�NH\�HQWVSULFKW�GHU�YRQ�V\PPHWULVFKHQ�.U\SWRV\VWH�
PHQ�

3XQNW� �� NDQQ� ]XQlFKVW� QXU� DOV� 9RUDXVVHW]XQJ� I�U� VLFKHUH� 6WHJDQRJUDSKLH� IRUPXOLHUW
ZHUGHQ��$OWHUQDWLY�EHVWHKW�MHGRFK�GLH�0|JOLFKNHLW��HLQH�DOV�6RXUFH�EH]HLFKQHWH�0HQJH
DQ�(LQJDQJVGDWHQ�]X�EHWUDFKWHQ��DXV�GHU�GDV�6WHJRV\VWHP�HLQ�NRQNUHWHV�FRYHU�DXVZlKOW
�ZREHL�I�U�HLQHQ�$QJUHLIHU�GLH�DXVZlKOEDUHQ�FRYHU�GLH�JOHLFKH�:DKUVFKHLQOLFKNHLW�KD�
EHQ���'HP�$QJUHLIHU�LVW�GDQQ�QXU�6RXUFH�EHNDQQW��'LHVH�+HUDQJHKHQVZHLVH�LVW�I�U�GLH
0RGHOOLHUXQJ�XQG�,PSOHPHQWLHUXQJ�UHDOHU�6\VWHPH�EHVVHU�JHHLJQHW��GD�$XVVDJHQ��EHU
GLH�3UHSURFHVVLQJ�)XQNWLRQ�3�JHWURIIHQ�ZHUGHQ�N|QQHQ�XQG�GLH�(LQEHWWXQJVIXQNWLRQ�(
RSWLPDO�DXI�GLH�HLQJHKHQGHQ�'DWHQVWU|PH�DEJHVWLPPW�ZHUGHQ�NDQQ��(�QXW]W�GDEHL�GLH
LP�9HUODXI�YRQ�3�HQWVWHKHQGH�=XIlOOLJNHLW�LQ�FRYHU�]XP�9HUEHUJHQ�YRQ�'DWHQ��)�U�HLQH
JXWH�5HDOLVLHUXQJ�GHU�)XQNWLRQ�(�LVW�DOVR�HLQH�JHQDXH�.HQQWQLV�EH]�JOLFK�GHU�,QGHWHU�
PLQLHUWKHLW�YRQ�3�QRWZHQGLJ�

(V�JLEW�HWOLFKH�RIIHQH�3UREOHPH�XQG�)UDJHVWHOOXQJHQ�DXI�GHP�*HELHW�GHU�6WHJDQRJUD�
SKLH��GLH�ZHLWHUHQ�$UEHLWHQ�YRUEHKDOWHQ�EOHLEHQ�E]Z��LQ�GLHVHP�3DSLHU�QLFKW�EHWUDFKWHW
ZHUGHQ��(LQLJH�GDYRQ�VLQG�

−� GLH�%HVFKUHLEXQJ�XQG�%HZHUWXQJ�GHU�6LFKHUKHLW�YRQ�6WHJRV\VWHPHQ�PLW�GHQ�0LWWHOQ
GHU�,QIRUPDWLRQVWKHRULH��GLHVHU�3XQNW�ZLU�DXVI�KUOLFK�LQ�>.O3LB��@�GLVNXWLHUW��

−� GLH�P|JOLFKVW�XPIDVVHQGH�0RGHOOLHUXQJ�XQG�%HZHUWXQJ�YRQ�$QJULIIHQ�DXI�6WHJRV\�
VWHPH�

−� GLH�%HWUDFKWXQJ�YRQ�H[LVWLHUHQGHQ�RGHU�]X� UHDOLVLHUHQGHQ�6WHJRV\VWHPHQ�XQWHU�GHQ
EHLGHQ� R�D�� *HVLFKWVSXQNWHQ� VRZLH� GHU� .RQIRUPLWlW� ]XP� HUDUEHLWHWHQ� DOOJHPHLQHQ
0RGHOO�I�U�VWHJDQRJUDSKLVFKH�.RQ]HODWLRQVV\VWHPH�

'DU�EHU�KLQDXV�KDW�6WHJDQRJUDSKLH�]XP�8UKHEHUUHFKWVVFKXW]�VHLQH�%HGHXWXQJ��GLH� LQ
GLHVHP�3DSLHU�QLFKW�EHWUDFKWHW�ZXUGH��%H]�JOLFK�GHU�KLHU�YRUJHQRPPHQHQ�0RGHOOELO�
GXQJ� NDQQ� PDQ� GDYRQ� DXVJHKHQ�� GD�� H[LVWLHUHQGH� :DWHUPDUNLQJV\VWHPH� HEHQIDOOV
QDFK�GHQ�KLHU�YRUJHVWHOOWHQ�0RGHOOHQ�DUEHLWHQ��,Q�=XNXQIW�LVW�MHGRFK�]X�HUKRIIHQ��GD�
DXFK�ÄHFKWH³�DV\PPHWULVFKH�6\VWHPH�HQWVWHKHQ�ZHUGHQ�



�� /LWHUDWXU

>$QGHB��@ 5RVV�$QGHUVRQ��6WUHWFKLQJ�WKH�OLPLWV�RI�6WHJDQRJUDSK\��,Q��3URFHHGLQJV��,QIRUPD�
WLRQ�+LGLQJ��:RUNVKRS��&DPEULGJH��8�.���0D\�-XQH��������/1&6�

>+X3IB��@ 0LFKDHOD�+XKQ��$QGUHDV�3ILW]PDQQ��(UVWH�*HGDQNHQ� ]X�6WHJDQRJUDSKLH�PLW� |I�
IHQWOLFKHQ�6FKO�VVHOQ��,QWHUQHV�$UEHLWVSDSLHU�78�'UHVGHQ��'UHVGHQ������

>.OLUB��@ *�� -�� .OLU�� ,QGXFWLYH� 6\VWHPV� 0RGHOOLQJ�� $Q� 2YHUYLHZ�� ,Q�� 0�� 6�� (O]DV�� 7�� ,�
gUHQ��%��3��=HLJOHU��+UVJ����0RGHOOLQJ�$QG�6LPXODWLRQ�0HWKRGRORJ\��.QRZOHGJH
6\VWHPV¶�3DUDGLJPV��(OVHYLHU�6FLHQFH�3XEOLVKHUV�%�9���1RUWK�+ROODQG����������
���

>.O3LB��@ +HUEHUW�.OLPDQW��5XGL�3LRWUDVFKNH��,QIRUPDWLRQVWKHRUHWLVFKH�%HZHUWXQJ�VWHJDQR�
JUDSKLVFKHU�.RQ]HODWLRQVV\VWHPH��HLQJHUHLFKW�I�U��9,6������)UHLEXUJ�%UVJ�

>3ILWB��@ %LUJLW�3ILW]PDQQ��,QIRUPDWLRQ�+LGLQJ�7HUPLQRORJ\�� ,Q��3URFHHGLQJV�� ,QIRUPDWLRQ
+LGLQJ��:RUNVKRS��&DPEULGJH��8�.���0D\�-XQH��������/1&6�

>6FKQB��@ %UXFH�6FKQHLHU��$QJHZDQGWH�.U\SWRJUDSKLH��$GGLVRQ�:HVOH\��%RQQ������


