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� 9RUZRUW

'HU�YRUOLHJHQGH�IDFKOLFKH�$EVFKOX�EHULFKW�GHV�)|UGHUYRUKDEHQV�021$5&+
�(QWZLFNOXQJ�XQG�0RGHOOLHUXQJ�HLQHU�QHXHQ�7HVWHUDUFKLWHNWXU��VWHOOW�GLH�*UXQGODJHQ
XQG�(UJHEQLVVH�GLHVHV�3URMHNWHV�ELV�]XP�YRU]HLWLJHQ�:LGHUUXI�GHV�)|UGHUEHVFKHLGV
]XP�����0lU]������GDU�
7URW]�YLHOIDFKHU�5HWWXQJVYHUVXFKH�VHLWHQV�GHU�3URMHNWSDUWQHU�NRQQWH�HLQ�)RUWEHVWDQG
GHV�DXVVLFKWVUHLFKHQ�3URMHNWHV�021$5&+�QLFKW�HU]LHOW�ZHUGHQ��GD�GHU
3URMHNWSDUWQHU�6=�7HVWV\VWHPH�$*�]XQlFKVW�,QVROYHQ]�DQJHPHOGHW�KDWWH�XQG
DQVFKOLH�HQG�VWLOOJHOHJW�E]Z��DXIJHO|VW�ZXUGH�
'LHVH�5HWWXQJVYHUVXFKH�EHLQKDOWHWHQ�QLFKW�QXU�GLH�ILQDQ]LHOOH�8QWHUVW�W]XQJ�I�U�6=
7HVWV\VWHPH�$*��VRQGHUQ�DXFK�GLH�6XFKH�QDFK�HLQHP�SRWHQWLHOOHQ
6XEVWLWXWLRQVSDUWQHU��'XUFK�GLH�EHUHLWV�HUDUEHLWHWHQ�*UXQGODJHQ�ZDU�MHGRFK�GHU
(LQVWLHJ�HLQHV�ZHLWHUHQ�7HVWV\VWHPKHUVWHOOHUV�QLFKW�P|JOLFK��(LQH�:HLWHUI�KUXQJ�GHV
)|UGHUYRUKDEHQV�RKQH�HLQHQ�3DUWQHU�DXV�GHP�$7(��$XWRPDWLF�7HVW�(TXLSPHQW�
%HUHLFK�ZlUH�QXU�PLW�HLQHU�JUXQGOHJHQGHQ�8PJHVWDOWXQJ�GHU�=LHOH�XQG�$UEHLWHQ
PDFKEDU�JHZHVHQ�XQG�VRPLW�ZHGHU�LP�6LQQH�GHU�YHUEOLHEHQHQ�3URMHNWSDUWQHU��DOV
DXFK�GHV�)|UGHUJHEHUV�
,P�)ROJHQGHQ�ZHUGHQ�GDKHU�YLHOH�GHU�GDUJHVWHOOWHQ�(UJHEQLVVH�QXU�UXGLPHQWlU
YHUZHUWEDUHQ�&KDUDNWHU�KDEHQ��*U�QGH�GDI�U�OLHJHQ�HLQHUVHLWV�LP�YRU]HLWLJHQ�(QGH
GHV�9RUKDEHQV��G��K��$UEHLWHQ�NRQQWHQ�QLFKW�PHKU�NRRUGLQLHUW�PLW�GHQ�3DUWQHUQ
EHHQGHW�ZHUGHQ��DQGHUHUVHLWV�VLQG�HKHPDOLJH�$QVSUHFKSDUWQHU�EHLP�3URMHNWSDUWQHU
6=�7HVWV\VWHPH�$*�QLFKW�PHKU�YHUI�JEDU�XQG�HLQ�HQWVSUHFKHQGHU
,QIRUPDWLRQVDXVWDXVFK�QLFKW�PHKU�UHDOLVLHUEDU��,QVEHVRQGHUH�LQ�GHQ�$UEHLWVSDNHWHQ
PLW�VWDUN�YHUQHW]WHQ�$QVlW]HQ�LQQHUKDOE�GHV�.RQVRUWLXPV�VLQG�QXU�DQVDW]ZHLVH
(UJHEQLVVH�HU]LHOW�ZRUGHQ��GLH�HLQH�,PSOHPHQWLHUXQJ�LQ�GLH�UHJXOlUH
3URGXNWLRQVPH�WHFKQLN�EHL�$70(/�]XODVVHQ�Z�UGHQ��(LQ]LJHV�HUIROJUHLFK
DEJHVFKORVVHQHV�(QWZLFNOXQJVHUJHEQLV�LQQHUKDOE�GHV�.RQVRUWLXPV�ZDU�HLQ��LP
5DKPHQ�YRQ�$UEHLWVSDNHW����HQWVWDQGHQHV�=XVDW]PRGXO�]XP�5)�3RUW�0RGXO�PLW
HLQHU�(UZHLWHUXQJ�ELV����*+]��GDV�MHGRFK�HEHQIDOOV�GXUFK�GLH�$XIO|VXQJ�GHU�6=
7HVWV\VWHPH�$*�EHGLQJW�QLH�]XP�(LQVDW]�NDP�



___________________________________________________________________________
$EVFKOX�EHULFKW�)|UGHUYRUKDEHQ�021$5&+ 6HLWH�� $70(/�*HUPDQ\�*PE+����������

� $XIJDEHQVWHOOXQJ

0LW�KHXWLJHQ�DP�0DUNW�YHUI�JEDUHQ�7HVWV\VWHPHQ�VLQG�%DXHOHPHQWH�GHU�QlFKVWHQ
*HQHUDWLRQHQ�QXU�QRFK�XQ]XUHLFKHQG�WHVWEDU��GD�HV�VLFK�]XQHKPHQG�XP
.RPSOHWWV\VWHPH�DXI�HLQHP�&KLS�I�U�XQWHUVFKLHGOLFKH�$QZHQGXQJVJHELHWH�KDQGHOW�
'LHVH�7DWVDFKH�YHUODQJW�QDFK�QHXHQ�7HVWPHWKRGHQ�XQG�GDPLW�QDFK�7HVWV\VWHPHQ
PLW�HUKHEOLFK�JHVWHLJHUWHU�)XQNWLRQDOLWlW�
,P�5DKPHQ�KHXWH�H[LVWLHUHQGHU�$UFKLWHNWXUNRQ]HSWH�ZlUH�HLQH�HUIRUGHUOLFKH
:HLWHUHQWZLFNOXQJ�QLFKW�PHKU�UHDOLVLHUEDU�
(LQH�HYROXWLRQlUH�(UZHLWHUXQJ�Z�UGH�]X�H[WUHP�WHXUHQ�XQG�VWDUUHQ
6XSHUWHVWV\VWHPHQ�I�KUHQ��'HUDUWLJ�XPIDQJUHLFKH�7HVWV\VWHPH�VLQG�EHUHLWV�KHXWH
lX�HUVW�NRVWHQLQWHQVLY�XQG�HUIRUGHUQ�HLQH�DXIZHQGLJH�,QIUDVWUXNWXU��]��%�
6WURPYHUVRUJXQJ��.�KOXQJ��]XP�%HWULHE��'DU�EHU�KLQDXV�VLQG�VLH�IHKOHUDQIlOOLJ�
DXIZHQGLJ�]X�SURJUDPPLHUHQ�XQG�LQVEHVRQGHUH�I�U�PLWWHOVWlQGLVFKH�8QWHUQHKPHQ
NDXP�JHHLJQHW�

%HLVSLHOH�I�U�]XN�QIWLJH�.RPSOHWWV\VWHPH�XQG�]XJHK|ULJH�+DOEOHLWHUWHFKQRORJLHQ�
� �� 9�.UDIWIDKU]HXJ�%RUGQHW]��.RPSOH[H�%DXHOHPHQWH��GLH�/HLVWXQJVWHFKQRORJLH�

VSH]LHOOH�$QDORJVFKDOWXQJHQ�XQG�'LJLWDOVFKDOWXQJHQ�HQWKDOWHQ�
� 3(*��3DVVLYH�(QWU\�*R��RGHU�5.(��5HPRWH�.H\OHVV�(QWU\���'UDKWORVH�6HQVRULN�

GLH�LP�7HVW�+RFKJHVFKZLQGLJNHLWV��XQG�6LJQDODXVZHUWXQJVKDUGZDUH�EHQ|WLJW�
� +RFKJHVFKZLQGLJNHLWVGDWHQ�EHUWUDJXQJ��EHU�*ODVIDVHU�XQG�DQGHUH�VFKQHOOH

$QZHQGXQJHQ�QXW]HQ�GLH�YHUI�JEDU�ZHUGHQGH����*+]�7HFKQRORJLH��I7��

+LHUDXV�UHVXOWLHUHQ�XQWHUVFKLHGOLFKH�.RQVHTXHQ]HQ�I�U�HLQ�]XN�QIWLJHV�$7(�
�� 6WDUN�XQWHUVFKLHGOLFKH��DEHU�PHLVW�VHKU�KRKH�$QIRUGHUXQJHQ��I�KUHQ�]XU

)RUGHUXQJ�QDFK�0RGXODULWlW��EHVRQGHUV�LP�7HVWNRSI�GHV�7HVWV\VWHPV�
�� 'HU�XPIDQJUHLFKH�(LQVDW]�GLJLWDOHU�6LJQDOYHUDUEHLWXQJ�PDFKW�QHXH

.RPPXQLNDWLRQVVWUXNWXUHQ�I�U�GLH�3LQHOHNWURQLN�QRWZHQGLJ�
�� 1HXH�+DOEOHLWHUWHFKQRORJLHQ�HUIRUGHUQ�JHQDXHV�(U]HXJHQ�XQG�0HVVHQ�NOHLQHU

XQG�KRFKIUHTXHQWHU�6LJQDOH��'LHV�EHGLQJW�HLQH�(QWZLFNOXQJ�QHXHU�.RQ]HSWH�I�U
GLH�3LQHOHNWURQLN��VRZLH�I�U�GHQ�JHVDPWHQ�7HVWNRSI�

�� 1HXH�/HLVWXQJVWHFKQRORJLHQ�HUIRUGHUQ�0HVVXQJ�XQG�%HUHLWVWHOOXQJ�KRKHU
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6SDQQXQJHQ�XQG�6WU|PH�

8P�GLH�(UI�OOXQJ�]XN�QIWLJHU�7HVWDXIJDEHQ�RSWLPDO�XQG�NRVWHQJ�QVWLJ�]X
JHZlKUOHLVWHQ��ZDU�HLQ�QHXHV�$UFKLWHNWXUNRQ]HSW�]X�UHDOLVLHUHQ��ZHOFKHV�IROJHQGH
)RUGHUXQJHQ�HUI�OOHQ�VROOWH�
�� (LQ�KRKHU�*UDG�DQ�0RGXODULWlW�LVW�]X�XQWHUVW�W]HQ��'DPLW�NDQQ�HLQ�NRQNUHWHU

7HVWHU�MH�QDFK�.XQGH�XQG�$QZHQGXQJ�I�U�HLQIDFKH��VRZLH�NRPSOH[H
0H�DXIJDEHQ�DSSOLNDWLRQVVSH]LILVFK�]XVDPPHQJHVWHOOW�ZHUGHQ��RKQH�GD����ZLH
ELVKHU���XPIDQJUHLFKH�$GDSWLRQHQ�LQVEHVRQGHUH�EHL�%HWULHEVVRIWZDUH��6HOEVWWHVW
XQG�.DOLEULHUXQJ�Q|WLJ�ZHUGHQ�

�� 'LH�,756��,QWHUQDWLRQDO�7HFKQRORJ\�5RDGPDS�IRU�6HPLFRQGXFWRUV��IRUGHUW�GLH
(UK|KXQJ�GHU�=DKO�GHU�7HVWNDQlOH�DXI��EHU�������'D]X�VLQG�GLH�.RVWHQ�SUR�.DQDO
ELV�]XP�-DKU������XP�PLQGHVWHQV������]X�VHQNHQ��I�U�+RFKIUHTXHQ]NDQlOH
VRJDU�XP�PLQGHVWHQV�HLQ�'ULWWHO�JHJHQ�EHU�GHP�KHXWLJHQ�3UHLVQLYHDX��)�U
LQWHJULHUWH�6FKDOWXQJHQ�PLW�HLQHU�NOHLQHUHQ�=DKO�DQ�$QVFKO�VVHQ�LVW�GLHVH
GHQQRFK�UHFKW�KRKH�,QYHVWLWLRQ�QXU�QXW]EDU��ZHQQ�PHKUHUH�&KLSV�JOHLFK]HLWLJ
JHWHVWHW�ZHUGHQ�N|QQHQ��0XOWLVLWH�7HVWLQJ���'LH�5HVVRXUFHQ]XRUGQXQJ�PX�
GHVKDOE�Y|OOLJ�QHX�JHUHJHOW�ZHUGHQ��XQG�]ZDU�ZHLWJHKHQG�DXWRPDWLVLHUW��%LVKHU�LVW
HV�6WDQG�GHU�7HFKQLN��GD��HLQ�3U�ISURJUDPP�LQNOXVLYH�/RDGERDUG�]XHUVW�HLQIDFK
�6LQJOH�6LWH��HUVWHOOW�XQG�JHWHVWHW�ZLUG��%HL�GHU�8PVWHOOXQJ�DXI�0XOWLVLWH�PX��HV
RIWPDOV�NRPSOHWW��EHUDUEHLWHW�XQG�DXFK�HLQ�QHXHV�/RDGERDUG�HQWZLFNHOW�ZHUGHQ�
'LHV�EHGHXWHW�HLQHQ�HUKHEOLFKHU�.RVWHQ��XQG�=HLWDXIZDQG��=LHO�ZDU�HV��HLQ
7HVWSURJUDPP�VFKQHOO�YRQ�(LQIDFK��DXI�0HKUIDFKWHVW�XPVWHOOHQ�]X�N|QQHQ�

�� 'LH�(QWZLFNOXQJ�GHU�+DOEOHLWHU�LP�0L[HG�6LJQDO�%HUHLFK�I�KUW�]XU�.RPELQDWLRQ�YRQ
KRKHQ�DQDORJHQ�$XIO|VXQJHQ�EHL�JOHLFK]HLWLJHP�(LQVDW]�XPIDQJUHLFKHU�XQG
OHLVWXQJVIlKLJHU�'LJLWDOIXQNWLRQHQ�DXI�HLQHP�&KLS��$X�HUGHP�VWHLJW�GLH
.RPSOH[LWlW�GHU�HLQJHVHW]WHQ�0HVVXQJHQ�VWDUN�DQ��ZDV�EHLGHV�]X�JU|�HUHQ
'DWHQPHQJHQ�I�KUW��'LH�/HLVWXQJVIlKLJNHLW�GHU�LQWHUQHQ�9HUELQGXQJHQ�]ZLVFKHQ
GHQ�%DXJUXSSHQ�GHU�0DVFKLQH�ZDU�GHVKDOE�XP�PLQGHVWHQV�HLQH�*U|�HQRUGQXQJ
]X�YHUEHVVHUQ��'D]X�UHLFKW�HV�QLFKW�DXV��QXU�GLH�'DWHQUDWHQ�]X�HUK|KHQ��HV�ZDUHQ
DXFK�Y|OOLJ�QHXH�.RQ]HSWH�I�U�GLH�9HUELQGXQJVVWUXNWXUHQ�VHOEVW�]X�HQWZLFNHOQ��]�
%��SDUDOOHOH�9HUDUEHLWXQJ��XQG�LP�+LQEOLFN�DXI�GLH�QHXHQ�7HVWDXIJDEHQ�]X
RSWLPLHUHQ�
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�� ,P�%HUHLFK�GHU�PRELOHQ�.RPPXQLNDWLRQ�VLQG�EHUHLWV�KHXWH�GLH�YRUKDQGHQHQ
)UHTXHQ]ElQGHU�DXVJHODVWHW��=XN�QIWLJH�6WDQGDUGV�ZHUGHQ�VLFK�EHL�)UHTXHQ]HQ
�EHU����*+]�NRPELQLHUW�PLW�JU|�HUHQ�%DQGEUHLWHQ�EHZHJHQ��'LHV�HUIRUGHUWH
QHEHQ�GHU�DOOJHPHLQHQ�9HUEHVVHUXQJ�GHU�0H�WHFKQLN�LQVEHVRQGHUH�GHXWOLFKH
)RUWVFKULWWH�LP�%HUHLFK�GHU�6LJQDOTXDOLWlW�XQG�6LJQDOI�KUXQJ�]ZLVFKHQ�7HVWHU�XQG
3U�IOLQJ��VRZLH�QHXDUWLJH�.DOLEULHUNRQ]HSWH�

�� 'DV�6FKUHLEHQ�YRQ�7HVWSURJUDPPHQ�GXUFK�GHQ�$QZHQGHU�PX�WH�ZHVHQWOLFK
HUOHLFKWHUW�XQG�EHVFKOHXQLJW�ZHUGHQ��XP�EHUHLWV�LP�3URGXNWLRQVKRFKODXI�QHXHU�,&V
YRQ�%HJLQQ�DQ�K|FKVWH�4XDOLWlWVDQIRUGHUXQJ�EHL�JHULQJVWHQ�.RVWHQ�]X�HUI�OOHQ�
'HU�(QWZLFNOXQJVDXIZDQG�I�U�GLHVH�3KDVH�VROOWH�PLW�HLQHP�]XN�QIWLJHQ
7HVWV\VWHP�YRQ�GHQ�W\SLVFKHQ�VHFKV�3HUVRQHQPRQDWHQ�DXI�HWZD�GLH�+lOIWH
UHGX]LHUW�ZHUGHQ��'LH�*UXQGODJH�GDI�U�ZlUH�HLQH�QHXH��ZHVHQWOLFK
�EHUVLFKWOLFKHUH�XQG�EHQXW]HUIUHXQGOLFKHUH�$UFKLWHNWXU�

,P�5DKPHQ�GHV�)|UGHUSURMHNWV�ZDU�HLQH�QHXH�7HVWHUDUFKLWHNWXU�LQ�)RUP�YRQ
.RQ]HSWHQ�XQG�0RGHOOHQ�]X�HUDUEHLWHQ��GLH�VRZRKO�WHFKQRORJLVFK��DOV�DXFK�YRQ�GHU
%HGLHQEDUNHLW�KHU��GLH�GXUFK�GLH�3DUWQHU�XQG�GLH�,756�GHILQLHUWHQ�$QIRUGHUXQJHQ�GHU
+DOEOHLWHULQGXVWULH�HUI�OOHQ�VROOWH��$QZHQGHU�XQG�6\VWHPKHUVWHOOHU�VROOWHQ�JHPHLQVDP
)HVWOHJXQJHQ�]XU�(UUHLFKXQJ�GHU�JHZ�QVFKWHQ�/HLVWXQJVPHUNPDOH�HUDUEHLWHQ��XP
GDUDXV�GLH�DXVI�KUEDUHQ�6SH]LILNDWLRQHQ�I�U�GLH�+DUG��XQG�6RIWZDUH�]X�HQWZLFNHOQ�
'LH�/HLVWXQJVIlKLJNHLW�GHU�QHXHQ�$UFKLWHNWXU�ZDU�GXUFK�6LPXODWLRQ�GHILQLHUWHU
/DVWIlOOH�]X�HUSUREHQ�XQG�QDFK]XZHLVHQ�

'LH�.HUQDXIJDEH�ZDU�DOVR�GLH�%HUHLWVWHOOXQJ�HLQHU�GXUFK�6LPXODWLRQ�YHULIL]LHUWHQ
%HVFKUHLEXQJ�HLQHU�QHXHQ�*HQHUDWLRQ�YRQ�,&�7HVWHUQ��(QWZLFNOXQJ�YRQ�0RGHOOHQ
XQG�.RQ]HSWHQ�LQ�)RUP�HLQHU�DXVI�KUEDUHQ�6SH]LILNDWLRQ��
)ROJHQGH�$NWLYLWlWHQ�VROOWHQ�KLHU]X�ELOGHQ�GHQ�.HUQ�GHU�$UEHLW�ELOGHQ�
�� 'HILQLWLRQ�HLQHU�QHXHQ�7HVWV\VWHP�$UFKLWHNWXU��$UEHLWVSDNHW����
�� .RQ]HSWHQWZLFNOXQJ�I�U�+DUG��XQG�6RIWZDUH��GLH�GHQ�PRGXODUHQ�$XIEDX�GHV

7HVWV\VWHPV�XQWHUVW�W]W��$UEHLWVSDNHWH���	����
�� 7HFKQLVFK�ZLVVHQVFKDIWOLFKH�)XQGLHUXQJ�I�U�KRFKIUHTXHQWH�7HVWNRPSRQHQWHQ

�$UEHLWVSDNHW����
�� 0HWKRGLVFKH�'XUFKI�KUXQJ�GHU�*HVDPWVLPXODWLRQ�YRQ�+DUG��XQG
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6RIWZDUHEDXVWHLQHQ�PLW�DQVFKOLH�HQGHU�%HZHUWXQJ��$UEHLWVSDNHW����
'HU�KDUGZDUHPl�LJH�$XIEDX�GHU�HLJHQWOLFKHQ�7HVWHUPRGXOH�VROOWH�DX�HUKDOE�GHV
3URMHNWV�EHL�6=�7HVWV\VWHPH�$*�HUIROJHQ�

��9RUDXVVHW]XQJHQ�I�U�GDV�9RUKDEHQ

=X�%HJLQQ�GHV�)|UGHUYRUKDEHQV�021$5&+�ZXUGH�SRVWXOLHUW��GD��]XU�RSWLPDOHQ�XQG
NRVWHQJ�QVWLJHQ�(UI�OOXQJ�]XN�QIWLJHU�7HVWDXIJDEHQ�7HVWV\VWHPH�HUIRUGHUOLFK�VLQG�
GHUHQ�+DUG��XQG�6RIWZDUHDUFKLWHNWXU�HLQHQ�PRGXODUHQ�$XIEDX�VRZLH�K|FKVWH
/HLVWXQJVIlKLJNHLW�]X�XQWHUVW�W]HQ�KDEHQ��=XU�(UUHLFKXQJ�GLHVHV�=LHOHV�ZXUGH�HLQ
.RQVRUWLXP�JHELOGHW��GDV�JOHLFKHUPD�HQ�DNDGHPLVFKH��ZLH�LQGXVWULHOOH�$VSHNWH
EHU�FNVLFKWLJWH�
'LH�NRQ]HSWLRQHOOHQ�XQG�ZLVVHQVFKDIWOLFKHQ�$UEHLWHQ�VROOWHQ�XQWHU�GHU�)HGHUI�KUXQJ
GHU�EHLGHQ�/HKUVW�KOH�/56��/HKUVWXKO�I�U�5HFKQHUJHVW�W]WHQ�6FKDOWXQJVHQWZXUI��XQG
/+)7��/HKUVWXKO�I�U�+RFKIUHTXHQ]WHFKQLN��GHU�8QLYHUVLWlW�(UODQJHQ�HQWVWHKHQ�
6RZRKO�$QZHQGHUDVSHNWH�EH]�JOLFK�%HGLHQEDUNHLW��DOV�DXFK�HQWVSUHFKHQGH
6FKO�VVHODQZHQGXQJHQ�PLW�GHQ�GD]XJHK|ULJHQ�'HPRQVWUDWRUHQ�ZDUHQ�6FKZHUSXQNW
GHU�$70(/�*HUPDQ\�*PE+�
6=�7HVWV\VWHPH��HUORVFKHQ��VROOWH�VLFK�XP�GLH�UHDOLWlWVQDKH�,PSOHPHQWLHUXQJ�GHU
+DUG��XQG�6RIWZDUHPRGHOOH�N�PPHUQ��GD�GLHVH�HLQH�IXQGDPHQWDOH�*UXQGODJH�I�U�GDV
LP�$QVFKOX��JHSODQWH�7HVWV\VWHP�GHU�QlFKVWHQ�*HQHUDWLRQ�ELOGHQ�VROOWHQ�
'DV�JHELOGHWH�.RQVRUWLXP�KDWWH�DOVR�DOOH�9RUDXVVHW]XQJHQ�GDV�)|UGHUYRUKDEHQ
]LHOJHULFKWHW�]X�EHHQGHQ��ZDV�MHGRFK�GXUFK�GLH�6WLOOHJXQJ�GHU�6=�7HVWV\VWHPH�$*
QLFKW�PHKU�]X�UHDOLVLHUHQ�ZDU�
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��3ODQXQJ�XQG�$EODXI

=XU�EHVVHUHQ�hEHUVLFKW��EHU�GHQ�XUVSU�QJOLFK�JHSODQWHQ�$EODXI�YRQ�021$5&+��EHU
GLH�JHVDPWH�XUVSU�QJOLFKH�/DXI]HLW�YRQ�GUHL�-DKUHQ��VROO�LQ�$EELOGXQJ���GLH
0HLOHQVWHLQSODQXQJ�GDUJHVWHOOW�ZHUGHQ��GLH�PLW�PDUJLQDOHQ�bQGHUXQJHQ�ELV�]XP
:LGHUUXI�GHV�)|UGHUEHVFKHLGHV�DXFK�HLQJHKDOWHQ�ZXUGH�

$EELOGXQJ����0HLOHQVWHLQSODQXQJ�021$5&+

$EELOGXQJ���]HLJW�HLQHQ�%DONHQSODQ��GHU�GHQ�$EODXI�GHV�JHVDPWHQ�9RUKDEHQV
GDUVWHOOW��,QVEHVRQGHUH�ZLUG�KLHU�GLH�,QWHUDNWLRQ�GHU�HLQ]HOQHQ�$UEHLWVSDNHWH
XQWHUHLQDQGHU�GHXWOLFK�
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$EELOGXQJ����%DONHQSODQ

��:LVVHQVFKDIWOLFK�WHFKQLVFKHU�6WDQG�]X�%HJLQQ�GHV�)|UGHU�
YRUKDEHQV

*HPl��GHU�,756�ZHUGHQ�GLH�EHVWHKHQGHQ�7HVWV\VWHPDUFKLWHNWXUHQ�YRQ�DOOHQ
7HVWV\VWHPKHUVWHOOHUQ�LQ�GHQ�QlFKVWHQ�I�QI�-DKUHQ�QLFKW�PHKU�PLW�GHU�NRPSOH[HU�XQG
VFKQHOOHU�ZHUGHQGHQ�7HFKQLN�GHU�'87V��'HYLFH�8QGHU�7HVW��6FKULWW�KDOWHQ�N|QQHQ�
'LH�(UIRUVFKXQJ�Y|OOLJ�QHXHU��PRGXODU�DXIJHEDXWHU�XQG�GH]HQWUDO�RUJDQLVLHUWHU
$UFKLWHNWXUDOWHUQDWLYHQ�VWHOOW�GHVKDOE�HLQH�GHU�GULQJHQGVWHQ�$XIJDEHQ�I�U�GLH
:LVVHQVFKDIW�XQG�,QGXVWULH�GDU��%HL�GHQ�MHZHLOLJHQ�7HVWV\VWHPKHUVWHOOHUQ�HQWVWHKW
HUIDKUXQJVJHPl��FD��DOOH����ELV����-DKUH�HLQH�JUXQGOHJHQG�QHXH
7HVWV\VWHPJHQHUDWLRQ��(LQH�0DUNWDQDO\VH�]HLJWH�GHXWOLFK��GD��GLH
$UFKLWHNWXUHQ�DOOHU�DNWXHOO�DXI�GHP�0DUNW�EHILQGOLFKHQ�7HVWV\VWHPH�DXI
*UXQGODJHQIRUVFKXQJHQ�XQG�(QWZLFNOXQJHQ�EHUXKHQ��GLH�EHUHLWV�]HKQ�ELV�]ZDQ]LJ
-DKUH�]XU�FNODJHQ�
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(LQ�9HUJOHLFK�GHU�/HLVWXQJVPHUNPDOH�XQG�4XDOLWlWHQ�GHU�GHU]HLW�DXI�GHP�0DUNW
YHUI�JEDUHQ�7HVWV\VWHPH�JHVWDOWHWH�VLFK�GDJHJHQ�lX�HUVW�VFKZLHULJ��GD�HV���LP
*HJHQVDW]�]X�GHQ�EHNDQQWHQ�%HQFKPDUNV�I�U�&RPSXWHU���NHLQH�REMHNWLYHQ�XQG
DOOJHPHLQ�]XJlQJOLFKHQ�9HUIDKUHQ�E]Z��%HQFKPDUNV�]XU�%HZHUWXQJ�JLEW�
:LVVHQVFKDIWOLFKH�/LWHUDWXU�JLEW�HV�QXU�]X�(LQ]HOWHVWYHUIDKUHQ��QLFKW�DEHU�]XP
%HUHLFK�6\VWHPDUFKLWHNWXU�E]Z��]XU�,QWHJUDWLRQ�GHU�7HVWYHUIDKUHQ�LQ�GHQ�JHVDPWHQ
7HVWDEODXI��'LH�7HVWHUILUPHQ�VLQG���DOV�.RQNXUUHQWHQ���QLFKW�EHUHLW���EHU�'HWDLOV�LKUHU
9RUVWHOOXQJHQ�|IIHQWOLFK�]X�GLVNXWLHUHQ��+DOEOHLWHUILUPHQ�I�KUHQ�LP�HLJHQHQ�+DXVH
VWLFKSUREHQDUWLJH�/HLVWXQJVEHZHUWXQJHQ�YRQ�7HVWPDVFKLQHQ�QXU�DP�%HLVSLHO�JDQ]
NRQNUHWHU�,&�7\SHQ�GXUFK�
$XV�GLHVHP�*UXQGH�NRQQWH�GDV�.RQVRUWLXP�NHLQHQ�REMHNWLYHQ�9HUJOHLFK�GHU
/HLVWXQJVPHUNPDOH�DOOHU�DXI�GHP�0DUNW�EHILQGOLFKHQ�7HVWV\VWHPH�GXUFKI�KUHQ�XQG
ZDU�JH]ZXQJHQ��HLJHQH�%HQFKPDUNV�I�U�GLH�(QWZLFNOXQJ�XQG�VSlWHUH�(YDOXLHUXQJ
GHU�QHXHQ�7HVWHUDUFKLWHNWXU�]X�VFKDIIHQ�

+HXWLJH�7HVWV\VWHPH�VLQG�EH]�JOLFK�LKUHU�JUXQGVlW]OLFKHQ�$UFKLWHNWXU�lKQOLFK
DXIJHEDXW��6LH�HQWKDOWHQ�LP�7HVWNRSI�YHUVFKLHGHQH�6WHFNSODW]EHUHLFKH�I�U�EHVWLPPWH
0RGXODUWHQ��'LH�6WHFNSOlW]H�VLQG�LQ�GHU�5HJHO�VSH]LILVFK�I�U�GLH�.DUWHQDUW
3LQHOHNWURQLN��'63�)URQWHQGV��SURJUDPPLHUEDUH�6WURP�6SDQQXQJVTXHOOHQ�RGHU
VSH]LHOOH�)XQNWLRQHQ�YRUJHVHKHQ��'LH�.DUWHQ�ZHUGHQ�YRQ�HLQHP�JHPHLQVDPHQ
.RPPXQLNDWLRQVEXV�JHVWHXHUW�XQG�KDEHQ�=XJULII�DXI�6\QFKURQLVDWLRQVVLJQDOH
�0DVWHU�&ORFN�XQG�ZHLWHUH�6\QFKURQLVDWLRQVOHLWXQJHQ���'LH�6SDQQXQJVYHUVRUJXQJ
HUIROJW��EHU�HLQH�5HLKH�JHPHLQVDPHU�1HW]WHLOH�
'LH�(LQ��XQG�$XVJlQJH�GHU�0RGXOH�ZHUGHQ��EHU�HLQ�7HVWHULQWHUIDFH�%RDUG�DQ�GHU
'87�6FKQLWWVWHOOH�GHV�7HVWHUV�DQJHERWHQ��'LHVHV�7HVWHULQWHUIDFH�%RDUG�VWHOOW�]XGHP
4XHUYHUELQGXQJHQ�]ZLVFKHQ�GHQ�0RGXOHQ�KHU�

'LH�]XN�QIWLJ�JHIRUGHUWHQ�/HLVWXQJVPHUNPDOH�N|QQHQ�YRQ�GLHVHQ�7HVWV\VWHPHQ�QLFKW
PHKU�LQ�EHIULHGLJHQGHP�8PIDQJ�HUI�OOW�ZHUGHQ�
�� 'LH�6\VWHPH�VLQG�XQ]XUHLFKHQG�PRGXODU�DXIJHEDXW�XQG�N|QQHQ�GHVKDOE�NDXP

IOH[LEHO�DQ�GLH�RIW�VHKU�VSH]LHOOHQ�$QIRUGHUXQJHQ�GHU�3U�IOLQJH�DQJHSD�W�ZHUGHQ�
.RQNUHW�HUJHEHQ�VLFK�GXUFK�HLQH�GHUDUWLJH�6WUXNWXU�HLQLJH�(LQVFKUlQNXQJHQ�
��'LH�.RQILJXUDWLRQVP|JOLFKNHLWHQ�VLQG�DXI�GLH�MHZHLOLJHQ�6ORW�6HNWLRQHQ�OLPLWLHUW�
��'DV�7HVWHULQWHUIDFH�%RDUG�OLPLWLHUW�GLH�)OH[LELOLWlW�HEHQIDOOV�
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��$XI�GLHVH�*UXQGVWUXNWXU�LVW�GHU�6HOEVWWHVW�$GDSWHU�DEJHVWLPPW��GHU�PHLVW�DXFK�I�U
GLH�*UXQGNDOLEULHUXQJ�YHUZHQGHW�ZLUG�
��'LH�LQVWDOOLHUWH�6WURPYHUVRUJXQJ�LVW�PHLVW�I�U�HLQH�EHVWLPPWH�.RQILJXUDWLRQ
DXVJHOHJW�XQG�GDPLW�QLFKW�PRGXODU�
�� 'LH�LQWHUQH�XQG�H[WHUQH�.RPPXQLNDWLRQ�GHU�7HVWPDVFKLQHQ�HUZHLVW�VLFK�DOV

OLPLWLHUHQGHU�)DNWRU��VLH�ZLUG�GHU�]X�HUZDUWHQGHQ�'DWHQIOXW�QLFKW�PHKU�JHUHFKW�
��'LH�.RPPXQLNDWLRQVNRQ]HSWH�VLQG�Y|OOLJ�XQJHHLJQHW�I�U�GHQ�(LQVDW]�LQ�HLQHU
PRGXODUHQ�$UFKLWHNWXU�
��'LH�QLFKW�DXVUHLFKHQGH�*HVFKZLQGLJNHLW�XQG�%UHLWH�GHU�'DWHQ�EHUWUDJXQJ
YHUOlQJHUW�GLH�/DXI]HLW�GHU�7HVWSURJUDPPH�XQG�HUK|KW�GDGXUFK�GLH�7HVWNRVWHQ�
�� 'LH�VWDUUH�$UFKLWHNWXU�DOOHU�DXI�GHP�0DUNW�DQJHERWHQHQ�7HVWV\VWHPH�XQWHUVW�W]W

QXU�LQ�XQ]XUHLFKHQGHP�0D��SDUDOOHOH�7HVWO|VXQJHQ��YRU�DOOHP�0XOWLVLWH�7HVWV��
'DPLW�N|QQHQ�]XQHKPHQG�0H�NDQlOH�QLFKW�HIIL]LHQW�JHQXW]W�ZHUGHQ�

�� 'LH�WUDGLWLRQHOOH�7HVWNRSIDUFKLWHNWXU�GHU�7HVWV\VWHPH�EHUHLWHW�EHL�GHQ�]XN�QIWLJHQ
7HFKQRORJLHQ�IROJHQGH�3UREOHPH�

��'HU�7HVWNRSI�ZLU�EHL�GHU�JHIRUGHUWHQ�]XQHKPHQGHQ�3LQDQ]DKO�]X�JUR��
��'HU�7HVWNRSI�SURGX]LHUW�]X�YLHO�:lUPH��GLH�PLW�WUDGLWLRQHOOHQ�0HWKRGHQ�VHKU
VFKOHFKW�DEJHI�KUW�ZHUGHQ�NDQQ�
��'LH�.RPPXQLNDWLRQ�]ZLVFKHQ�7HVWNRSI�XQG�0DLQIUDPH�GHV�7HVWV\VWHPV�LVW�GXUFK
GLH�6LJQDOODXI]HLW�DXIZHQGLJ�XQG�EHHLQWUlFKWLJW�GLH�6LJQDOLQWHJULWlW�

,P�JHVDPWHQ�0DUNW�JLEW�HV�VRPLW�KHXWH�QRFK�NHLQH�7HVWHUIDPLOLH��GLH�DXI�GLHVH�QHXHQ
$QIRUGHUXQJHQ�DXVJHULFKWHW�LVW��9HUI�JEDUH�6\VWHPH�VLQG�DUFKLWHNWRQLVFK�lKQOLFK
DXIJHEDXW�XQG�ZHLVHQ�VRPLW�DOOH�GLHVHOEHQ�6FKZlFKHQ�DXI�
6lPWOLFKH�7HVWHUKHUVWHOOHU�VLQG�IROJOLFK�XQWHU�'UXFN��1HXNRQVWUXNWLRQHQ�DXI�GHQ
0DUNW�]X�EULQJHQ�
9RQ�6HLWHQ�GHU�ZLVVHQVFKDIWOLFKHQ�)RUVFKXQJ�LVW�]ZDU�GHU�%HUHLFK�GHU
7HVWPXVWHUHU]HXJXQJ�VHLW�YLHOHQ�-DKUHQ�DXVI�KUOLFK�XQWHUVXFKW�ZRUGHQ��PLW�GHP
%HUHLFK�GHU�7HVWPDVFKLQHQ�VHOEVW�KDW�VLFK�MHGRFK�ELVKHU�NDXP�HLQH
)RUVFKXQJVJUXSSH�EHID�W��$QGHUHUVHLWV�JLEW�HV�LP�%HUHLFK�GHU�YHUWHLOWHQ
$UFKLWHNWXUHQ�XQG�GHUHQ�/HLVWXQJVEHZHUWXQJ�VHKU�YLHOH�8QWHUVXFKXQJHQ��GHUHQ
(UJHEQLVVH��9HULILNDWLRQV��XQG�6LPXODWLRQVPHWKRGLN��EHL�GHU�(QWZLFNOXQJ�GHU�QHXHQ
7HVWHUDUFKLWHNWXU�JUXQGVlW]OLFK�DQZHQGEDU�ZDUHQ�XQG�GLH�DQ�GLH�VSH]LHOOHQ
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*HJHEHQKHLWHQ�DQJHSD�W�ZHUGHQ�PX�WHQ�

��=XVDPPHQDUEHLW

'DV�.RQVRUWLXP�I�U�021$5&+�VHW]WH�VLFK�DXV�]ZHL�LQGXVWULHOOHQ�3DUWQHUQ�XQG�]ZHL
+RFKVFKXOOHKUVW�KOHQ�]XVDPPHQ��'DU�EHU�KLQDXV�ZXUGHQ�VHLWHQV�$70(/�NHLQH
8QWHUDXIWUDJQHKPHU�EHVFKlIWLJW�

'LH�3URMHNWSDUWQHU�ZDUHQ��ZLH�IROJW�
��� $70(/�*HUPDQ\�*PE+��7KHUHVLHQVWU�����������+HLOEURQQ
��� 6=�7HVWV\VWHPH�$*��HUORVFKHQ���:DVVHUEXUJHU�6WU������������$PHUDQJ
��� 8QLYHUVLWlW�(UODQJHQ�1�UQEHUJ��/HKUVWXKO�I�U�5HFKQHUJHVW�W]WHQ

6FKDOWXQJVHQWZXUI��3DXO�*RUGDQ�6WU�����������(UODQJHQ
��� 8QLYHUVLWlW�(UODQJHQ�1�UQEHUJ��/HKUVWXKO�I�U�+RFKIUHTXHQ]WHFKQLN��&DXHUVWU����

������(UODQJHQ

,Q�GHU�EHVFKULHEHQHQ�=XVDPPHQVHW]XQJ�KDWWH�GDV�.RQVRUWLXP�GHQ�9RUWHLO��DOOH
$VSHNWH��ZLVVHQVFKDIWOLFKH�*UXQGODJHQ��6LFKWZHLVH�XQG�(UIDKUXQJHQ�GHV
7HVWV\VWHPKHUVWHOOHUV��6LFKWZHLVH�XQG�(UIDKUXQJHQ�GHV�7HVWV\VWHPDQZHQGHUV��
GLH�I�U�GLH�(QWZLFNOXQJ�XQG�0RGHOOLHUXQJ�HLQHU�QHXHQ�7HVWV\VWHPDUFKLWHNWXU
QRWZHQGLJ�JHZHVHQ�ZlUHQ��YROOVWlQGLJ�DE]XGHFNHQ��'LH�YRUKDQGHQHQ�(UIDKUXQJHQ
DXV�GHQ�ELVKHULJHQ�7lWLJNHLWVJHELHWHQ�ELOGHWHQ�GLH�*UXQGODJH�I�U�HLQH
RSWLPDOH�.RQ]HSWHQWZLFNOXQJ��'LH�KRKH�$XVJHZRJHQKHLW�GHV�.RQVRUWLXPV�ZXUGH
VLFKHUJHVWHOOW�GXUFK�GLH�%HWHLOLJXQJ�YRQ�.08V��6=���*UR�LQGXVWULH��$70(/���VRZLH
GHU�8QLYHUVLWlWVLQVWLWXWH��/56��/+)7��

'LH�7HLOQHKPHU�GHV�3URMHNWHV�DUEHLWHQ�DXI�GHP�*HELHW�GHV�,&�7HVWV�LQ
YHUVFKLHGHQHQ�%HUHLFKHQ�
6=�DOV�7HVWV\VWHPKHUVWHOOHU�HQWZLFNHOWH�XQG�SURGX]LHUWH�7HVWV\VWHPH�XQG�EUDFKWH
GLH�GDUDXV�UHVXOWLHUHQGHQ�(UIDKUXQJHQ�]XU�7HVWV\VWHPDUFKLWHNWXU��7HVWV\VWHPWHFKQLN
XQG�(LQVDW]�HLQHV�7HVWV\VWHPV�LQ�GHU�3UD[LV�PLW�HLQ��'DV�6FDODEOH
6\VWHP�&RQFHSW��GDV�HLQH�HUIROJUHLFKH�:HLWHUHQWZLFNOXQJ�GHU�7HVWV\VWHPH�GDUVWHOOW�
ZXUGH�LQ�HUVWHQ�$QZHQGXQJHQ�UHDOLVLHUW�XQG�IOR��LQ�GDV�3URMHNW�PLW�HLQ��$OV
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7HLOQHKPHU�GHV�3URMHNWHV�9,5786�KDWWH�6=�HEHQIDOOV�(UIDKUXQJHQ�LP�%HUHLFK
6\VWHPVLPXODWLRQ�JHVDPPHOW�
$70(/�DOV�$QZHQGHU�QXW]W�7HVWV\VWHPH��HUVWHOOW�7HVWSURJUDPPH�XQG�KDW
(UIDKUXQJHQ�PLW�GHP�(LQVDW]�GHU�*HUlWH�LP�7HVWIORRU��$QIRUGHUXQJHQ�I�U�0HVVXQJHQ
LP�+RFKIUHTXHQ]EHUHLFK�XQG�(UNHQQWQLVVH��EHU�6FKZDFKVWHOOHQ�EHLP
(LQVDW]�YRQ�EHVWHKHQGHQ�7HVWV\VWHPHQ�LQ�GHU�3UD[LV�ZXUGHQ�DNWLY�LQ�GDV�3URMHNW�PLW
HLQJHEUDFKW�
'HU�/HKUVWXKO�I�U�5HFKQHUJHVW�W]WHQ�6FKDOWXQJVHQWZXUI�EHVFKlIWLJW�VLFK�VHLW�YLHOHQ
-DKUHQ�LQ�GHU�)RUVFKXQJ�PLW�)UDJHQ�GHV�7HVWV�YRQ�LQWHJULHUWHQ�6FKDOWXQJHQ�
%HVRQGHUV�]X�QHQQHQ�VLQG�KLHU�GLH�%HWHLOLJXQJ�LP�3URMHNW�-HVVL�$&���VRZLH�9,5786
�%0%)�JHI|UGHUW��XQG�237,0,67,&��(8�JHI|UGHUW���'LH�EHKDQGHOWHQ�7KHPHQ�ZDUHQ
GDEHL�$UEHLWHQ�]XU�2SWLPLHUXQJ�YRQ�7HVWSURJUDPPHQ��0RGHOOLHUXQJ�XQG�6LPXODWLRQ�
9LUWXHOOHU�7HVW��XQG�GLH�%HVFKUHLEXQJ�XQG�0RGHOOLHUXQJ�YRQ�7HVWHULQVWUXPHQWHQ�XQG
7HVWVLJQDOHQ��'HU�/HKUVWXKO�EHWUHLEW�HLQ�7HVWODERU��PLW�]XU�=HLW�GUHL
3URGXNWLRQVWHVWV\VWHPHQ�
$P�/HKUVWXKO�I�U�+RFKIUHTXHQ]WHFKQLN�GHU�8QLYHUVLWlW�(UODQJHQ�1�UQEHUJ�LVW�HLQ
EUHLWHV�(UIDKUXQJVVSHNWUXP�LP�)UHTXHQ]EHUHLFK�]ZLVFKHQ�����0+]�XQG����*+]
YRUKDQGHQ��1HEHQ�GHP�(QWZXUI��GHP�$XIEDX�XQG�GHU�PH�WHFKQLVFKHQ
&KDUDNWHULVLHUXQJ�YRQ�0LNURZHOOHQVFKDOWXQJHQ�ZDUHQ�$UEHLWHQ�DXI�GHQ
*HELHWHQ�SODQDUH�:HOOHQOHLWHU�LP�0LNUR��XQG�0LOOLPHWHUZHOOHQEHUHLFK��*HKlXVH��XQG
9HUELQGXQJVWHFKQRORJLHQ�I�U�.RPSRQHQWHQ�KRFKELWUDWLJHU�hEHUWUDJXQJVV\VWHPH�
GUHLGLPHQVLRQDOH�HOHNWURPDJQHWLVFKH�6LPXODWLRQ�YRQ�.RSSHOVWUXNWXUHQ�XQG
$QWHQQHQ��$XWRPDWLVLHUXQJ�YRQ�+)�0H�SOlW]HQ�XQG�(09�LQ�0LNURZHOOHQ�
%DXJUXSSHQ�XQG��6XEV\VWHPHQ�EHVRQGHUV�UHOHYDQW�I�U�GLHVHV�3URMHNW�
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��(U]LHOWH�(UJHEQLVVH

,P�)ROJHQGHQ�VROO�EHVFKULHEHQ�ZHUGHQ��ZHOFKH�(UJHEQLVVH�XQG�(UNHQQWQLVVH�VHLWHQV
$70(/�LP�5DKPHQ�YRQ�021$5&+�ELV�]XP�YRU]HLWLJHQ�:LGHUUXI�JHZRQQHQ�ZHUGHQ
NRQQWHQ�

����$UEHLWVSDNHW��

'LH�.HUQDXIJDEH�GLHVHV�$UEHLWVSDNHWHV�ZDU�GLH�'HILQLWLRQ�HLQHU�QHXHQ
7HVWHUDUFKLWHNWXU�
021$5&+�ZDU�JUXQGVlW]OLFK�LQ�I�QI�$UEHLWVSDNHWH�JHJOLHGHUW��GLH�LQ�LKUHP�$XIEDX
HLQHP�KLHUDUFKLVFKHQ�0RGHOOLQJDQVDW]�IROJWHQ��$UEHLWVSDNHW���ELOGHWH�GLH
9HUKDOWHQVHEHQH�E]Z��.ODPPHU�XP�GLH�$UEHLWVSDNHWH����6RIWZDUH��XQG��
�+DUGZDUH���$UEHLWVSDNHW���ZDU�HLQH�GHWDLOOLHUWHUH�)RUWVFKUHLEXQJ�GLHVHU�EHLGHQ
$UEHLWVSDNHWH�PLW�GHP�6FKZHUSXQNW�+)��$UEHLWVSDNHW���VFKOLH�OLFK�ELOGHWH�ZLHGHUXP
GLH�.ODPPHU�XP�DOOH�DQGHUHQ�$UEHLWVSDNHWH��GLH�LQ�LKUHP�$QVDW]�GXUFKDXV�DOV
7HVWEHQFK�I�U�������YHUVWDQGHQ�ZHUGHQ�NRQQWH�
'LH�+DXSWDXIJDEHQ�VHLWHQV�$70(/�LP�5DKPHQ�YRQ�$UEHLWVSDNHW���ZDU�GLH�$XVZDKO
YRQ�6FKO�VVHODQZHQGXQJHQ�I�U�GDV�]XN�QIWLJH�7HVWV\VWHP��'LHVH
6FKO�VVHODQZHQGXQJHQ�ZXUGHQ�PLW�LKUHQ�6SH]LILNDWLRQHQ�DXV�GHP�%HUHLFK�GHU�.)=�
(OHNWURQLN�XQG�GHP�%HUHLFK�GHU�.RPPXQLNDWLRQVWHFKQLN�DXVJHZlKOW�XQG�LQ�%HULFKW�,
GDUJHVWHOOW��'LHVH�6FKO�VVHODQZHQGXQJHQ�]HLFKQHWHQ�VLFK�DOOH�GDGXUFK�DXV��GD��VLH
LQ�LKUHQ�7HVWHUDQIRUGHUXQJHQ�ZHLW��EHU�JlQJLJH�$QVSU�FKH�XQG�9HUIDKUHQ
KLQDXVJLQJHQ�XQG�QXU�PLW�PDVVLYHP�]XVlW]OLFKHQ�$XIZDQG�DXI�H[LVWLHUHQGHQ
7HVWV\VWHPHQ�UHDOLVLHUW�ZHUGHQ�NRQQWHQ�
'DU�EHU�KLQDXV�ZXUGHQ�LQ�%HULFKW�,,�7HVWYHUIDKUHQ�I�U�GHQ�%HUHLFK�6R&��6\VWHP�2Q
&KLS��GDUJHVWHOOW��GLH�DOV�%HQFKPDUNV�I�U�GDV�]X�PRGHOOLHUHQGH�7HVWV\VWHP�UHDOLVLHUW
ZXUGHQ��'LHVH�7HVWYHUIDKUHQ�ZXUGHQ�DOOH�EHL�GHQ�HUZlKQWHQ�'HPRQVWUDWRUHQ�E]Z�
6FKO�VVHODQZHQGXQJHQ�HLQJHVHW]W��,P�5DKPHQ�HLQHV�:RUNVKRSV�ZXUGHQ�DX�HUGHP
GLH�JUXQGVlW]OLFKHQ�$QIRUGHUXQJHQ�XVHUVHLWLJ�GDUJHVWHOOW��'LHVH�XPID�WHQ
$QIRUGHUXQJHQ�DQ�GLH�%HGLHQEDUNHLW��GLH�%HU�FNVLFKWLJXQJ�YRQ�0XOWL�6LWH�7HVWV�
7HVW]HLWHQ��*HQDXLJNHLWHQ�E]Z��$XIO|VXQJHQ��GDV�9RUKDQGHQVHLQ�YRQ
HQWVSUHFKHQGHQ�DXWRPDWLVLHUWHQ�.DOLEULHUURXWLQHQ�XQG�VFKOLH�OLFK�HOHPHQWDUH
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SK\VLNDOLVFKH�E]Z��HOHNWULVFKH�.HQQJU|�HQ��ZLH�]��%��6WURP��6SDQQXQJ�
*UHQ]IUHTXHQ]HQ��HWF��'LHVH�$XIVWHOOXQJ�OLHJW�LQ�)RUP�HLQHU�3UlVHQWDWLRQ�YRU�

����$UEHLWVSDNHW��

,Q�$UEHLWVSDNHW���VROOWH�GLH�$XVDUEHLWXQJ�GHU�6RIWZDUH�$UFKLWHNWXU�GHU�QHXHQ
7HVWHUDUFKLWHNWXU�HUDUEHLWHW�ZHUGHQ��'XUFK�GLH�QDWXUJHPl��VWDUNH�6=�2ULHQWLHUXQJ
GLHVHV�$UEHLWVSDNHWV�XQG�GDV�IU�KH�$XVVFKHLGHQ�GLHVHV�3DUWQHUV�DXV�GHP�9HUEXQG�
NRQQWHQ�KLHU�QXU�UXGLPHQWlUH�(UJHEQLVVH�HUDUEHLWHW�ZHUGHQ�
'HQ�6FKZHUSXQNW�GHU�$UEHLWHQ�DXI�6HLWHQ�YRQ�$70(/�ELOGHWH�KLHUEHL�GLH�$XIVWHOOXQJ
HLQHV�.RQ]HSWV��GDV�YHUVFKLHGHQH�$VSHNWH�YRQ�$QZHQGHUQ�EHLQKDOWHWH��'LHVHV
8VHUNRQ]HSW�ZXUGH�HEHQIDOOV�DXI�HLQHP�:RUNVKRS�SUlVHQWLHUW�
*UXQGVlW]OLFK�PX��EHL�HLQHP�$QZHQGHUNRQ]HSW�LP�3URGXNWLRQVEHUHLFK�YRQ�]ZHL
YHUVFKLHGHQHQ�6FKZHUSXQNWHQ�DXVJHJDQJHQ�ZHUGHQ��=XP�HLQHQ�LVW�GLHV�GHU
6FKZHUSXQNW�GHU�LQWHUDNWLYHQ�7HVWSURJUDPPHQWZLFNOXQJ��PLW�HQWVSUHFKHQGHQ
'HEXJJLQJ��XQG�$XVZHUWXQJVYRUJlQJHQ���]XP�DQGHUHQ�LVW�HV�GLH�%HGLHQXQJ�GXUFK
HLQHQ�2SHUDWRU�XQG�HLQH�QDFKJHVFKDOWHWH�0H�GDWHQDXVZHUWXQJ���JHJHEHQHQIDOOV�LP
2IIOLQH�%HWULHE�
'HVZHLWHUHQ�ZXUGHQ�HUVWH�8QWHUVXFKXQJHQ�]X�2SWLPLHUXQJVP|JOLFKNHLWHQ�I�U
7HVWSURJUDPPH�XQWHUQRPPHQ��GLH�DEHU�QLFKW�PHKU�LPSOHPHQWLHUW�ZHUGHQ�NRQQWHQ�
'LHVH�2SWLPLHUXQJVP|JOLFKNHLWHQ�ZHUGHQ�DEHU�LQ�DEJHZDQGHOWHU�)RUP�LP
3URGXNWLRQVWHVW�YRQ�$70(/�LPSOHPHQWLHUW�

����$UEHLWVSDNHW��

,Q�$UEHLWVSDNHW���ZDU�GLH�0RGHOOLHUXQJ�GHU�+DUGZDUHPRGXOH�]X�UHDOLVLHUHQ��'LH
HLJHQWOLFKH�0RGHOOLHUXQJ�VROOWH�DQ�GHQ�+RFKVFKXOOHKUVW�KOHQ�HUIROJHQ��,Q�.RRSHUDWLRQ
PLW�GLHVHQ�EHLGHQ�3DUWQHUQ�ZXUGH�HLQ�0RGHOOLHUXQJVVWDQGDUG�HQWZLFNHOW��GHU
YHUVFKLHGHQH�%OLFNZLQNHO�HUID�W��V��HQWVSUHFKHQGHU�%HULFKW�GHV�/56��8QL�(UODQJHQ��
'DU�EHU�KLQDXV�ZXUGHQ�HUVWH�.RPSRQHQWHQ�GHILQLHUW��GLH�DOV�HUVWHV�LPSOHPHQWLHUW
ZHUGHQ�VROOWHQ��XP�JUXQGVlW]OLFK�GLH�$UFKLWHNWXUHLJHQVFKDIWHQ�GHV�QHXHQ
7HVWV\VWHPV�YHULIL]LHUHQ�]X�N|QQHQ�
(LQH�ZLFKWLJH�6FKQLWWVWHOOH�]ZLVFKHQ�GHP�'87�XQG�GHP�7HVWV\VWHP�VWHOOW�GDV
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,QWHUIDFHPRGXO�E]Z��HLQ�HQWVSUHFKHQGHV�0RGHOO�GDU��,Q�9RUEHUHLWXQJ�I�U�IROJHQGH�
JHQHULVFKH�0RGHOOLHUXQJVDQVlW]H�LQ�GLHVHP�%HUHLFK�XQG�DOV�9RUJULII�DXI�GLH
3U�IOLQJVNRQWDNWLHUXQJ�XQWHU�+)��XQG�(09�*HVLFKWVSXQNWHQ��(OHNWUR�0DJQHWLVFKH
9HUWUlJOLFKNHLW���ZXUGHQ�8QWHUVXFKXQJHQ�DQ�H[LVWLHUHQGHQ�*HKlXVHIRUPHQ�XQG�GHQ
HQWVSUHFKHQGHQ�.RQWDNWLHUHLQKHLWHQ�GXUFKJHI�KUW�XQG�LQ�HLQHP�LQWHUQHQ�:RUNVKRS
PLWWHOV�]ZHLHU�3UlVHQWDWLRQHQ�GHPRQVWULHUW�
'LH�HLJHQWOLFKH�,PSOHPHQWLHUXQJ�YRQ�,QVWUXPHQWHQPRGHOOHQ�LQ�YHUVFKLHGHQHQ
0RGHOOLHUXQJVWLHIHQ�XQG�$EVWUDNWLRQVHEHQHQ�ZXUGH�YRQ�GHQ�3URMHNWSDUWQHUQ��EHGLQJW
GXUFK�GLH�YRU]HLWLJH�%HHQGLJXQJ�YRQ�021$5&+��QXU�UXGLPHQWlU�LPSOHPHQWLHUW�

����$UEHLWVSDNHW��

$UEHLWVSDNHW���KDWWH�]XP�]HQWUDOHQ�,QKDOW�GLH�6LFKHUVWHOOXQJ�GHU�6LJQDOLQWHJULWlW�EHL
+)�0HVVXQJHQ��GD�GHU�$QWHLO�VROFKHU�0HVVXQJHQ�LQ�]XN�QIWLJHQ�6R&�'HVLJQV
�EHUSURSRUWLRQDO�VWHLJHQ�ZLUG�
=X�GLHVHP�=ZHFNH�ZXUGHQ�]XQlFKVW�DQKDQG�GHU�EHLGHQ�'HPRQVWUDWRUHQ�DXV�GHP
%HUHLFK�8+)�,'�XQG�8+)�)LOWHU�GLH�]X��EHUWUDJHQGHQ�6LJQDOIRUPHQ�GHILQLHUW��XP
KLHUDXV�ZLHGHUXP�GLH�+)�0H�DQIRUGHUXQJHQ�XQG�JHHLJQHWH�0H�NRQ]HSWH�DEOHLWHQ
]X�N|QQHQ��+LHU]X�ZXUGHQ�FKDUDNWHULVWLVFKH�)UHTXHQ]EHUHLFKH�DQDO\VLHUW�XQG
HQWVSUHFKHQGH�$QIRUGHUXQJHQ�DQ�GLH�+)�3DUDPHWHU�IHVWJHOHJW��'LHVH
8QWHUVXFKXQJHQ�XQG�EHJOHLWHQGH�(UJHEQLVVH�OLHJHQ�LQ�)RUP�HLQHV�%HULFKWHV�YRU��GHU
LQ�=XVDPPHQDUEHLW�PLW�GHP�/+)7�GHU�8QL�(UODQJHQ�HUVWHOOW�ZXUGH�
(LQ�ZHLWHUHV�$UEHLWVJHELHW�VHLWHQV�$70(/�LQ�$UEHLWVSDNHW����ZDUHQ�8QWHUVXFKXQJHQ
DQ�+)�WDXJOLFKHQ�6SLQQHQ��GLH�]XP�.RQWDNWLHUHQ�EHLP�:DIHUWHVW�]XP�(LQVDW]
NRPPHQ��6FKZHUSXQNW�KLHUEHL�ZDU�GHU�hEHUJDQJ�DXV�GHP���� �6\VWHP�KLQ�]XU
6SLQQH��,Q�.RRSHUDWLRQ�PLW�GHP�/+)7�ZXUGH�HEHQIDOOV�HLQ�/|VXQJVYRUVFKODJ
HUDUEHLWHW��GHU�DQVDW]ZHLVH�LQ�YHUVFKLHGHQHQ�%HULFKWHQ�GDUJHVWHOOW�ZXUGH�
1HEHQ�GLHVHQ�$NWLYLWlWHQ�ZXUGHQ�LQ�=XVDPPHQDUEHLW�PLW�6=�XQG�GHP�/+)7�QRFK
HLQH�(UZHLWHUXQJ�GHV�H[LVWLHUHQGHQ�+)�3RUW�0RGXOV�DXI����*+]�HUDUEHLWHW��GDV
MHGRFK�GXUFK�GLH�6WLOOHJXQJ�YRQ�6=�QLFKW�PHKU�LP�0DUNW�HWDEOLHUW�ZHUGHQ�NRQQWH�
$EVFKOLH�HQG�IDQGHQ�HUVWH�$UEHLWHQ�LP�%HUHLFK�GHU�DXWRPDWLVLHUWHQ
.DOLEULHUPHWKRGHQ�I�U�W\SLVFKH�+)�0HVVXQJHQ�VWDWW��=X�GLHVHP�=ZHFN�ZXUGHQ
EHUHLWV�LP�3URGXNWLRQVXPIHOG�HWDEOLHUWH�0HWKRGHQ�HYDOXLHUW��'LHVH�0HWKRGHQ�VLQG
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DOOHUGLQJV�DNWXHOO�WHLOZHLVH�I�U�MHGHV�3URMHNW�XQWHUVFKLHGOLFK�DQ]XZHQGHQ�XQG�VRPLW
QLFKW�LPPHU�LP�6LQQH�NDOLEULHU�QRUPDO�EDVLHUWHU�$QVlW]H��(PEHGGLQJ���'H�
(PEHGGLQJ��

����$UEHLWVSDNHW��

,Q�GLHVHP�$UEHLWVSDNHW��GDV�VLFK�GLH�6\VWHPLQWHJUDWLRQ��*HVDPWVLPXODWLRQ�XQG�GLH
9HULILNDWLRQ�]XP�=LHO�JHVHW]W�KDWWH��ZXUGHQ�]XQlFKVW��DXV�GHQ�LQ�$UEHLWVSDNHW��
IHVWJHOHJWHQ�UHSUlVHQWDWLYHQ�$QZHQGXQJHQ�XQG�'HPRQVWUDWRUHQ��7HVWDEOlXIH
GHILQLHUW��GLH�GLH�ZLFKWLJVWHQ�7HVWPHWKRGHQ�DEGHFNWHQ��'HVZHLWHUHQ�ZXUGHQ�GLH
$EQDKPHNULWHULHQ�XQG�4XDOLWlWVPD�VWlEH�I�U�GLH�(YDOXLHUXQJ�GHU�$UFKLWHNWXU�XQG�GHV
(QWZLFNOXQJVNRQ]HSWHV�IHVWJHOHJW��V��DXFK�%HULFKW�,,,��
$XI�%DVLV�GHU�(UJHEQLVVH�DXV�$UEHLWVSDNHW���VROOWHQ�GLH�HQWVSUHFKHQGHQ
7HVWSURJUDPPH�UHDOLVLHUW�ZHUGHQ��XP�LQ�HLQHP�VSlWHUHQ�6FKULWW�LP�9HUJOHLFK�PLW
JlQJLJHQ�0HWKRGHQ�DOV�%HQFKPDUN�]X�GLHQHQ�
'LH�(LQ]HOPRGXOH�E]Z���PRGHOOH�DXV�GHQ�$UEHLWVSDNHWHQ������XQG���VROOWHQ�GDQQ�]X
HLQHP�VLPXODWLRQVIlKLJHQ�*HVDPWPRGHOO�]XVDPPHQJHI�KUW�ZHUGHQ��'LH�HUVWHOOWHQ
7HVWSURJUDPPH�VROOWHQ�LQ�GLHVHP�)DOO�DOV�7HVWEHQFKHV�I�U�GDV�*HVDPWPRGHOO
GLHQHQ�
,P�5DKPHQ�GHU�YHUVFKLHGHQHQ�$NWLYLWlWHQ�LQ�$UEHLWVSDNHW���ZXUGHQ�VHLWHQV�$70(/
]XQlFKVW�GLH�4XDOLWlWVPD�VWlEH�XQG�%HPHVVXQJVJUXQGODJHQ�I�U�DOOH�]X
JHQHULHUHQGHQ�6RIWZDUHNRPSRQHQWHQ�GHILQLHUW�XQG�LQ�HLQHQ�.DWDORJ�DXV
$EQDKPHNULWHULHQ�XQG�4XDOLWlWVPD�VWlEHQ��VRZRKO�I�U�GLH�QHXH�7HVWHUDUFKLWHNWXU�
DOV�DXFK�GDV�QHXDUWLJH�(QWZLFNOXQJVNRQ]HSW�DQ�VLFK��EHUI�KUW�
'HVZHLWHUHQ�ZXUGHQ�GLH�7HVWSURJUDPPH�I�U�GLH�DOV�UHSUlVHQWDWLYH
6FKO�VVHODQZHQGXQJHQ�GHILQLHUWHQ�'HPRQVWUDWRUHQ�HU]HXJW�XQG�DXI�6FKZDFKVWHOOHQ
EH]�JOLFK�GHU�KHUN|PPOLFKHQ�6\VWHPH�GXUFKOHXFKWHW�
%HGLQJW�GXUFK�GHQ�]HLWOLFKHQ�$EODXI�GHV�3URMHNWHV�021$5&+��$UEHLWVSDNHW���ZDU
QDWXUJHPl��DOV�]HLWOLFK�OHW]WHU�%ORFN�DQJHOHJW��XQG�GDV�YRU]HLWLJH�(QGH��NRQQWH�GLH
*HVDPWVLPXODWLRQ�GHV�QHXHQ�6\VWHPV�PLW�GHQ�]XJUXQGHJHOHJWHQ�7HVWSURJUDPPHQ
QLFKW�PHKU�GXUFKJHI�KUW�ZHUGHQ�
'HU�.DWDORJ�DXV�$EQDKPHNULWHULHQ�OLHJW�DOV�%HULFKW�,,,�YRU��GLH�7HVWSURJUDPPH�DOV
HQWVSUHFKHQGHU�6RXUFHFRGH��6FKZDFKVWHOOHQ�GLHVHU�3URJUDPPH�LQ�%H]XJ�DXI�GHQ
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(LQVDW]�PLW�KHUN|PPOLFKHQ�6\VWHPHQ�ZXUGHQ�LP�5DKPHQ�HLQHV�:RUNVKRSV
DXIJH]HLJW�

��9HUZHUWEDUNHLW�GHU�(UJHEQLVVH

'XUFK�GHQ�YRU]HLWLJHQ�:LGHUUXI�GHV�)|UGHUEHVFKHLGHV��EHGLQJW�GXUFK�GLH�,QVROYHQ]
GHU�HKHPDOLJHQ�6=�7HVWV\VWHPH�$*��NRQQWHQ�LQVJHVDPW�NHLQH�$UEHLWVSDNHWH
HUIROJUHLFK�DEJHVFKORVVHQ�ZHUGHQ�
=XP�=HLWSXQNW�GHV�:LGHUUXIHV�ZDUHQ�MHGRFK�NHLQH�$QVlW]H�HUNHQQEDU��GLH�QLFKW
HUIROJYHUVSUHFKHQG�JHZHVHQ�ZlUHQ�

��)RUWVFKULWW�DXI�GHP�*HELHW�GHV�9RUKDEHQV�EHL�DQGHUHQ�6WHOOHQ

:lKUHQG�GHU�SODQPl�LJHQ�/DXI]HLW�YRQ�021$5&+�ZXUGHQ�NHLQH�lKQOLFK�JHDUWHWHQ
$UEHLWHQ�EHNDQQW�
'DKHU�ZXUGHQ�DXFK�NHLQH�)RUWVFKULWWH�DXI�GHP�*HELHW�GHU�0RGHOOLHUXQJ�YRQ
7HVWHUDUFKLWHNWXUHQ�EHNDQQW��GLH��EHU�GDV�0D��DQ�$QIDQJVHUJHEQLVVHQ�LP�5DKPHQ
GHV�)|UGHUYRUKDEHQV�021$5&+�KLQDXVJLQJHQ�

���9HU|IIHQWOLFKXQJHQ

6HLWHQV�$70(/�ZXUGH�LP�5DKPHQ�YRQ�021$5&+�IROJHQGH�9HU|IIHQWOLFKXQJ
PLWHLQJHUHLFKW�
�0RGHOLQJ�D�1HZ�7HVW�$UFKLWHFWXUH��&RQFHSW�RI�/HYHOV�RI�$EVWUDFWLRQ�
7��*HQWQHU��+��%H\HU��&��6SLUFX��+��*UDPV��:��+DUWO��-��6FKXVWHU
��WK�,7*�:RUNVKRS�7HVWPHWKRGV�DQG�5HOLDELOLW\�RI�&LUFXLWV�DQG�6\VWHPV
7LPPHQGRUIHU�6WUDQG��*HUPDQ\��0DUFK�������������


