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=XU (QWZLFNOXQJ GHU 6LPXODWLRQ LQ GHU ''5 XQWHU (LQIOXVV
GHV 3UR]HVVUHFKQHUHLQVDW]HV

*HUKDUG %HUJKRO]

'RUIKDLQHU 6WUD�H ��
����� 'UHVGHQ

JHUKDUG�EHUJKRO]#W�RQOLQH�GH

� (LQOHLWXQJ

:lKUHQG PHLQHU DNWLYHQ EHUXIOLFKHQ 7lWLJNHLW KDEH LFK YLHOH -DKUH DXI GHP *HELHW GHU
,QIRUPDWLN JHDUEHLWHW� 'DEHL EHVFKlIWLJWH LFK PLFK ]XQlFKVW LQ GHU ,QGXVWULH �� -DKUH PLW
GHU (LQVDW]YRUEHUHLWXQJ YRQ 3UR]HVVUHFKQHUQ LQ HQJHU :HFKVHOZLUNXQJ PLW GHU 0RGHO�
OLHUXQJ XQG 6LPXODWLRQ� 'DQDFK ZLUNWH LFK �� -DKUH DOV +RFKVFKXOOHKUHU PLW GHP )RU�
VFKXQJVVFKZHUSXQNW 0RGHOOLHUXQJ XQG 6LPXODWLRQ YRQ ,QIRUPDWLRQV� XQG .RPPXQLND�
WLRQVSUR]HVVHQ� $XFK DOV 5HQWQHU KDEH LFK PLFK ZHLWHU PLW GHU 0RGHOOLHUXQJ XQG
6LPXODWLRQ EHVFKlIWLJW XQG XQWHUVXFKH KHXWH 3UREOHPH GHU &RPSXWHUNRPPXQLNDWLRQ PLW
+LOIH GHU 6LPXODWLRQ�

$OV XQPLWWHOEDUHU 7HLOQHKPHU GHV *HVFKHKHQV P|FKWH LFK KLHU �EHU GHQ LQGXVWULHOOHQ
$EVFKQLWW PHLQHU $UEHLW DXI GHP *HELHW GHU ,QIRUPDWLN EHULFKWHQ� 'DEHL HUVFKHLQHQ PLU
GLH $QIlQJH GHU 6LPXODWLRQ YRQ DXWRPDWLVFKHQ 2SWLPLHUXQJVSUR]HVVHQ LQ GHQ ���HU
-DKUHQ XQG GHU 6LPXODWLRQ YRQ HUHLJQLVGLVNUHWHQ 3UR]HVVHQ LQ GHQ ���HU -DKUHQ LP
=XVDPPHQKDQJ PLW GHP 3UR]HVVUHFKQHUHLQVDW] EHVRQGHUV JHHLJQHW�

'LH 6LPXODWLRQ ZDU LQ GHU ''5 DXI YHUVFKLHGHQHQ $QZHQGXQJVJHELHWHQ HLQH YHUEUHLWHWH
0HWKRGH� 3URI� .UXJ KDW DXI GLHVHP 6\PSRVLXP HLQH hEHUVLFKW �EHU GLH (QWZLFNOXQJ
XQG $QZHQGXQJ GHU 5HFKHQWHFKQLN LQ GHU ''5 ]XU 6LPXODWLRQ WHFKQLVFKHU 3UR]HVVH
XQG 6\VWHPH JHJHEHQ �V� >.U��@�� 0HLQ %HLWUDJ EHWRQW GLH :HFKVHOZLUNXQJ ]ZLVFKHQ
3UR]HVVUHFKQHUHLQVDW] XQG 6LPXODWLRQ XQG LVW GDPLW JHJHQ�EHU DQGHUHQ $UEHLWHQ DXI
GHP *HELHW GHU 6LPXODWLRQ DEJHJUHQ]W�



���

� *UXQGODJHQIRUVFKXQJ DXI GHP *HELHW GHU DXWRPDWLVFKHQ 2SWLPLH�
UXQJ YRQ 3URGXNWLRQVSUR]HVVHQ

��� 7KHRUHWLVFKH 9RUDUEHLWHQ

,P -DKU ���� ZXUGH LQQHUKDOE GHV =HQWUDOLQVWLWXWV I�U $XWRPDWLVLHUXQJ �GHP 9RUOlXIHU
GHV ,QVWLWXWV I�U 'DWHQYHUDUEHLWXQJ� XQWHU PHLQHU /HLWXQJ HLQH NOHLQH $EWHLOXQJ .\EHU�
QHWLN�5HJHOXQJVWHFKQLN DXIJHEDXW �V� >0H��@�� ,Q GLHVHU $EWHLOXQJ KDWWHQ ZLU GLH )UDJH
GHU DXWRPDWLVFKHQ 2SWLPLHUXQJ YRQ 3URGXNWLRQVSUR]HVVHQ PLW +LOIH YRQ 3UR]HVVUHFK�
QHUQ HQWVSUHFKHQG GHP LQWHUQDWLRQDOHQ 7UHQG LQ GHQ 0LWWHOSXQNW GHU )RUVFKXQJ JHVWHOOW�

:HLO ]X GLHVHP =HLWSXQNW LQ GHU ''5 NHLQ 3UR]HVVUHFKQHU ]XU 9HUI�JXQJ VWDQG�
PXVVWHQ ZLU XQV ]XQlFKVW DXI WKHRUHWLVFKH 8QWHUVXFKXQJHQ GHU VHOEVWWlWLJHQ 5HJHOXQJ
XQG VHOEVWHLQVWHOOHQGHQ 2SWLPLHUXQJ EHVFKUlQNHQ� 'DV ZDU HLQHUVHLWV HLQ 1DFKWHLO� ZHLO
ZLU GDGXUFK GLH SUDNWLVFKHQ 3UREOHPH GHV 3UR]HVVUHFKQHUHLQVDW]HV HUVW HLQPDO QLFKW
NHQQHQ OHUQHQ NRQQWHQ� $QGHUHUVHLWV ZLUNWHQ VLFK GLH GDEHL HUZRUEHQHQ WKHRUHWLVFKHQ
.HQQWQLVVH SRVLWLY DXI XQVHUH $UEHLW EHL GHU VSlWHUHQ (LQVDW]YRUEHUHLWXQJ YRQ 3UR]HVV�
UHFKQHUQ DXV�

8P GHQ $EVWDQG GHU 8QWHUVXFKXQJHQ YRQ GHQ 3UREOHPHQ GHU SUDNWLVFKHQ 3UR]HVVUHFK�
QHUDQZHQGXQJ P|JOLFKVW NOHLQ ]X KDOWHQ� ZDU HV ZLFKWLJ GDEHL GLH 6WHXHUXQJ XQG 5HJH�
OXQJ YRQ 3URGXNWLRQVSUR]HVVHQ XQWHU (LQEH]LHKXQJ GHU DXWRPDWLVFKHQ 2SWLPLHUXQJ
QLFKW QXU PDWKHPDWLVFK ]X PRGHOOLHUHQ� VRQGHUQ DXFK PLW +LOIH YRQ 6LPXODWLRQVPHWKR�
GHQ ]X XQWHUVXFKHQ�

��� $QIlQJH GHU $QDORJUHFKQHUHQWZLFNOXQJ

'HU $QDORJUHFKQHU ZDU ]X GLHVHU =HLW GDV HLQ]LJH DOOJHPHLQH 0LWWHO I�U GLH 6LPXODWLRQ
YRQ 6WHXHUXQJV� XQG 5HJHOXQJVV\VWHPHQ NRQWLQXLHUOLFKHU 3URGXNWLRQVSUR]HVVH� 'LH
$QDORJUHFKHQWHFKQLN KDWWH LQ GHQ GHU ���HU -DKUH LQWHUQDWLRQDO XQG DXFK LQ GHU ''5
HLQH JUR�H %HGHXWXQJ� ,P ,QVWLWXW I�U $XWRPDWLVLHUXQJ �=,$� ZDU LQ GHU $EWHLOXQJ I�U
$QDORJUHFKQHUHQWZLFNOXQJ �*� =HLJHU� +� 7UHHW]� HLQ $QDORJUHFKQHU I�U GLH SUDNWLVFKH
1XW]XQJ EHUHLWJHVWHOOW ZRUGHQ� GHU YRQ LKQHQ EHUHLWV LP )RUVFKXQJV]HQWUXP GHU /XIW�
IDKUWLQGXVWULH �GHP 9RUJlQJHULQVWLWXW GHV =,$� HQWZLFNHOW ZRUGHQ ZDU�

'DQHEHQ KDWWH VLFK ]X GLHVHU =HLW DQ GHQ +RFKVFKXOHQ GHU ''5 GLH 6WHXHUXQJV� XQG
5HJHOXQJVWHFKQLN HQWZLFNHOW� 'HU HUVWH /HKUVWXKO I�U 5HJHOXQJVWHFKQLN LQ 'HXWVFKODQG
ZXUGH DQ GHU 78 'UHVGHQ PLW 3URI� .LQGOHU DOV /HKUVWXKOLQKDEHU HLQJHULFKWHW� .XU]H =HLW
GDUDXI ZXUGH HLQ HQWVSUHFKHQGHU /HKUVWXKO DQ GHU 7+ ,OPHQDX XQWHU /HLWXQJ YRQ 3URI�
.� 5HLQLVFK DXIJHEDXW� 0LW GLHVHQ (LQULFKWXQJHQ KDWWHQ ZLU HQJH .RQWDNWH�



���

��� (QWZLFNOXQJ XQG $QZHQGXQJ HLQHV 6LPXODWLRQVV\VWHPV I�U GLH VHOEVWHLQ�
VWHOOHQGH 2SWLPLHUXQJ

)�U GLH 6LPXODWLRQ GHU VHOEVWHLQVWHOOHQGHQ 2SWLPLHUXQJ ZDU GHU $QDORJUHFKQHU DOOHLQ
QLFKW DXVUHLFKHQG� (V PXVVWH HLQ 6\VWHP� EHVWHKHQG DXV HLQHP 2SWLPLVDWRU DOV
6WHXHUXQJVHLQULFKWXQJ XQG HLQHP $QDORJUHFKQHU DOV 6WHXHUXQJVREMHNW� JHVFKDIIHQ ZHU�
GHQ� 'D]X ZDU GHU %DX XQG GLH 1XW]XQJ HLQHV 2SWLPLVDWRUV HUIRUGHUOLFK�

,P =HQWUDOLQVWLWXW I�U $XWRPDWLVLHUXQJ ZXUGH GHVKDOE $QIDQJ GHU ���HU -DKUH XQWHU
PHLQHU /HLWXQJ LQ =XVDPPHQDUEHLW PLW GHU $EWHLOXQJ I�U $QDORJUHFKQHUHQWZLFNOXQJ HLQ
)�QINDQDORSWLPLVDWRU� GHU PLW HLQHP $QDORJUHFKQHU DOV 2SWLPLHUXQJVREMHNW YHUEXQGHQ
ZHUGHQ NRQQWH� JHEDXW �V� >%H��@ �� ,Q %LOG � EHILQGHW VLFK GLH lX�HUH $QVLFKW GHV 2SWL�
PLVDWRUV�

$EELOGXQJ �� bX�HUH $QVLFKW GHV )�QINDQDORSWLPLVDWRUV �V� >%H��@�

'LHVHU /|VXQJVDQVDW] ZDU HLQH 9RUVWXIH ]XU K\EULGHQ 6LPXODWLRQ� ZREHL LP 2SWLPLVDWRU
DOV 6WHXHUXQJVHLQULFKWXQJ GLJLWDOH $OJRULWKPHQ LPSOHPHQWLHUW ZXUGHQ�

)�U GLHVHQ 2SWLPLVDWRU ZXUGHQ $OJRULWKPHQ I�U GLH VHOEVWHLQVWHOOHQGH 3UR]HVVRSWLP�
LHUXQJ PLW DXWRPDWLVFKHU 6XFKH �*UDGLHQWHQ�0HWKRGH� *DX��6HLGHO�0HWKRGH XVZ��
HQWZLFNHOW XQG KDUGZDUHPl�LJ XPJHVHW]W� 'LH LP 2SWLPLVDWRU LPSOHPHQWLHUWHQ 2SWLP�
LHUXQJVDOJRULWKPHQ ZXUGHQ LQ :HFKVHOZLUNXQJ PLW GHP DXI GHP $QDORJUHFKQHU
VLPXOLHUWHQ 2SWLPLHUXQJVREMHNW G\QDPLVFK XQWHUVXFKW �V� >%H��@ �� ,Q %LOG � ZLUG DOV
%HLVSLHO GHU 6LPXODWLRQ PLW GHP 2SWLPLVDWRU DQJHJHEHQ� ZLH VLFK GHU :HUW GHU 2SWLP�
LHUXQJV]LHOJU|�H VFKULWWZHLVH GHP 0LQLPXP QlKHUW�

'LH $UEHLWHQ ]XU (QWZLFNOXQJ GHV 2SWLPLVDWRUV VWDQGHQ XQWHU (LQIOXVV YRQ $� $� )HOG�
EDXP LQ 0RVNDX� (UJHEQLVVH GLHVHU (QWZLFNOXQJ ZXUGHQ YRQ PLU LQ >%H��@ GDUJHVWHOOW�
,Q GHQ 86$ ZXUGH GHU %HLWUDJ >%H��@ �EHUVHW]W XQG LQ >%H��@ YHU|IIHQWOLFKW�
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$EELOGXQJ �� 6LPXODWLRQVHUJHEQLV PLW GHP )�QINDQDORSWLPLVDWRU �V� >%H��@�

� (UVWH 3UR]HVVUHFKQHUHLQVlW]H LQ GHU ''5

��� 3UR]HVVUHFKQHUHLQVlW]H LQ GHQ ���HU -DKUHQ

'DV ,QVWLWXW I�U 'DWHQYHUDUEHLWXQJ ZDU IHGHUI�KUHQG EHL GHQ HUVWHQ 3UR]HVVUHFKQHUHLQ�
VlW]HQ LQ GHU ''5� (LQ XPIDVVHQGHU KLVWRULVFKHU hEHUEOLFN �EHU GDV ,QVWLWXW I�U 'DWHQ�
YHUDUEHLWXQJ ZLUG YRP GDPDOLJHQ ,QVWLWXWVGLUHNWRU *� 0HUNHO LQ >0H��@ JHJHEHQ�

:LU PXVVWHQ� XP GHQ $QVFKOXVV DQ GHQ LQWHUQDWLRQDOHQ (QWZLFNOXQJVVWDQG ]X KDOWHQ�
]ZHL 'LQJH JOHLFK]HLWLJ O|VHQ� (LQHUVHLWV GXUIWHQ ZLU GXUFK 3LRQLHUHLQVlW]H YHUEXQGHQ
PLW GHP ,PSRUW YRQ HLQLJHQ 3UR]HVVUHFKQHUQ NHLQH 5�FNVWlQGH DXI GHP $QZHQGXQJV�
JHELHW ]XODVVHQ XQG DQGHUHUVHLWV PXVVWHQ ZLU GXUFK GLH HLJHQH (QWZLFNOXQJ YRQ 3UR]HVV�
UHFKQHUQ GLH +DUGZDUHO�FNH VFKOLH�HQ� (LQH 'DUVWHOOXQJ GHV DQIlQJOLFKHQ 3UR]HVVUH�
FKQHUHLQVDW]HV LQ GHU ''5 ILQGHW VLFK EHL 5� +RIPDQQ LQ >+R��@� �6LHKH DXFK
>%%+��@��

0LW GHP hEHUJDQJ ]XP SUDNWLVFKHQ 3UR]HVVUHFKQHUHLQVDW] ZXUGH HLQ ZLFKWLJHU 6FKULWW LQ
5LFKWXQJ GHU 'LJLWDOLVLHUXQJ XQG 3URJUDPPLHUXQJ DXWRPDWLVLHUWHU WHFKQRORJLVFKHU 3UR�
]HVVH JHWDQ� 'DVV GDEHL GLH HUVWHQ (LQVlW]H LQ NRQWLQXLHUOLFKHQ 3URGXNWLRQVSUR]HVVHQ GHU
FKHPLVFKHQ ,QGXVWULH GXUFKJHI�KUW ZXUGHQ� KLQJ PLW GHP ]X GLHVHP =HLWSXQNW EHUHLWV
YRUKDQGHQHQ UHODWLY KRKHQ $XWRPDWLVLHUXQJVJUDG PLW NRQYHQWLRQHOOHU 7HFKQLN LQ GLHVHP
,QGXVWULH]ZHLJ ]XVDPPHQ�

��� 3UR]HVVUHFKQHUHLQVDW] %XQD

'HU 3UR]HVVUHFKQHUHLQVDW] LP .RPELQDW &KHPLVFKH :HUNH %XQD ZDU HLQHU GHU EHLGHQ
HUVWHQ 3LRQLHUHLQVlW]H LQ GHU ''5� ,FK KDEH DQ GLHVHU (QWZLFNOXQJ DE 0LWWH GHU ���HU
-DKUH DOV /HLWHU GHV (LQVDW]NROOHNWLYV 3UR]HVVUHFKQHUHLQVDW] %XQD LP ,QVWLWXW I�U 'DWHQ�
YHUDUEHLWXQJ XQPLWWHOEDU WHLOJHQRPPHQ� )�U GLHVHQ (LQVDW]IDOO ZXUGH GHU 3UR]HVVUHFKQHU
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'QHSU�0 �XNUDLQLVFK� 'QLSUR� DXV .LHZ I�U GLH &KORUZDVVHUVWRII�3URGXNWLRQ LQ %XQD
LPSRUWLHUW�

,QQHUKDOE GHU (LQVDW]YRUEHUHLWXQJ JDE HV IROJHQGH $UEHLWVWHLOXQJ� GLH %065�$EWHLOXQJ
YRQ %XQD �/HLWXQJ +� 3DQ]QHU� ZDU I�U GLH +DUGZDUHLQVWDOODWLRQ XQG GHQ 3UR]HVVUH�
FKQHUDQVFKOX� �EHU GLH NODVVLVFKH %HWULHEV�0H�� XQG 5HJHOXQJVWHFKQLN �%065�
7HFKQLN� ]XVWlQGLJ� ZlKUHQG GDV (LQVDW]NROOHNWLY GHV ,QVWLWXWV I�U 'DWHQYHUDUEHLWXQJ
�,'9� I�U GLH $OJRULWKPLVLHUXQJ XQG 3URJUDPPLHUXQJ GHU (FKW]HLWVRIWZDUH ]XVWlQGLJ
ZDU� 'LH $UEHLWHQ LP ,'9 HUIROJWHQ LQ 9HUWUDJVIRUVFKXQJ LP $XIWUDJ GHV .RPELQDWV
%XQD�

'LH (LQVDW]YRUEHUHLWXQJ ZXUGH LQ ]ZHL 3KDVHQ YRUJHQRPPHQ� ,Q GHU HUVWHQ 3KDVH ZXU�
GHQ QRFK RKQH 3UR]HVVUHFKQHU GLH ZLFKWLJVWHQ 6WHXHUXQJVDOJRULWKPHQ HQWZLFNHOW XQG GLH
3UR]HVVDQDO\VH GXUFKJHI�KUW� ,Q GHU ]ZHLWHQ 3KDVH HUIROJWH YRU DOOHP GLH ,PSOHPHQ�
WLHUXQJ GHU +DUG� XQG 6RIWZDUH� ,Q GHU ]ZHLWHQ 3KDVH ODJ GLH XQPLWWHOEDUH /HLWXQJ GHV
,'9�$QWHLOV GHU $UEHLWHQ EHL 5� +RIPDQQ�

(LQH ]XVDPPHQIDVVHQGH hEHUVLFKW �EHU GHQ 3UR]HVVUHFKQHUHLQVDW] %XQD ZXUGH QDFK
HUIROJUHLFKHQ $EVFKOXVV GHU (LQVDW]YRUEHUHLWXQJ DQJHIHUWLJW XQG ILQGHW VLFK LP %HLWUDJ
YRQ 5� +RIPDQQ >+R��@�

��� (QWZLFNOXQJ YRQ 6WHXHUXQJVDOJRULWKPHQ I�U %XQD

'HU 3UR]HVVUHFKQHU KDWWH GLH $XIJDEH GLH )DKUZHLVH GHU 9HUEUHQQXQJVSUR]HVVH YRQ ��
&KORUZDVVHUVWRII|IHQ LP (FKW]HLWEHWULHE DXWRPDWLVFK LP FORVHG�ORRS %HWULHE ]X UHJHOQ
XQG ]X RSWLPLHUHQ�

'HU (LQVDW]IDOO %XQD VFKXI SUDNWLVFKH 0|JOLFKNHLWHQ I�U GLH PRGLIL]LHUWH $QZHQGXQJ
GHU YRUKHU WKHRUHWLVFK HQWZLFNHOWHQ 6WHXHUXQJVDOJRULWKPHQ� 'LH $XIJDEHQ GLHVHV 3UR�
]HVVUHFKQHUHLQVDW]HV ZDUHQ VHKU DQVSUXFKVYROO� (LQHUVHLWV ZDU I�U GLH 5HJHOXQJ GHU
&KORUZDVVHUVWRII|IHQ HLQH 7RW]HLWUHJHOXQJ QRWZHQGLJ� DQGHUHUVHLWV ZDU ZHJHQ GHU :DQ�
GHUXQJ GHV RSWLPDOHQ VW|FKLRPHWULVFKHQ 9HUKlOWQLVVHV ]ZLVFKHQ GHU &KORU� XQG :DVV�
HUVWRIINRPSRQHQWH EHLP 9HUEUHQQXQJVSUR]HVV HLQH VHOEVWHLQVWHOOHQGH 2SWLPLHUXQJ HU�
IRUGHUOLFK�

:lKUHQG GLH 7RW]HLWUHJHOXQJ LQ GLHVHU =HLW JHUDGH LQWHUQDWLRQDO VSUXFKUHLI ZXUGH� ZDU
GLH VHOEVWHLQVWHOOHQGH 2SWLPLHUXQJ PLW VWRFKDVWLVFKHP 6XFKVLJQDO HLQH HLJHQH WKHRUH�
WLVFKH (QWZLFNOXQJ�

)�U GLH (LQVWHOOXQJ GHV 2SWLPXPV PLW +LOIH GHU *UDGLHQWHQPHWKRGH� PXVV GLH
.HQQOLQLHQQHLJXQJ EHVWLPPW ZHUGHQ� 'D]X LVW HLQ 7HVWVLJQDO HUIRUGHUOLFK� 'DV EHL GHU
(QWZLFNOXQJ GHV )�QINDQDORSWLPLVDWRUV JHZlKOWH N�QVWOLFKH 7HVWVLJQDO VFKLHG LQ GHU
&KORUZDVVHUVWRIIIDEULN DXV� ZHLO GLH (LQZLUNXQJ HLQHV ]XVlW]OLFKHQ 6WHXHUVLJQDOV DXI GLH
&KORUZDVVHUVWRII|IHQ DXV 6LFKHUKHLWVJU�QGHQ WHFKQRORJLVFK XQ]XOlVVLJ ZDU�
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%HL GHU 7RW]HLWUHJHOXQJ ZHUGHQ KRFKIUHTXHQWH 6W|UXQJHQ LP 5HJHONUHLV QLFKW ZHJJHUH�
JHOW� $XI GLHVHU *UXQGODJH ZXUGH HLQ 2SWLPLHUXQJVDOJRULWKPXV HQWZLFNHOW� EHL GHP GDV
KRFKIUHTXHQWH YRQ GHU 5HJHOXQJ GXUFKJHODVVHQH 5DXVFKHQ DOV SDVVLYHV 7HVWVLJQDO JH�
QXW]W ZLUG� 0LW GHU 5HJUHVVLRQVPHWKRGH ZLUG GDQQ GLH .HQQOLQLHQQHLJXQJ EHVWLPPW� 'LH
HQWVSUHFKHQGHQ $OJRULWKPHQ ZXUGHQ ]XVDPPHQ PLW G\QDPLVFKHQ 8QWHUVXFKXQJHQ LQ
>%H��@ GDUJHVWHOOW� )�U GLHVHV 9RUJHKHQ ZDUHQ XQV DXV GHU /LWHUDWXU NHLQH 9RUELOGHU
EHNDQQW�

��� 3UR]HVVDQDO\VH

%HYRU ZLU DQ GLH ,PSOHPHQWLHUXQJ GHU 6WHXHUXQJVHLQULFKWXQJ DXI GHP 3UR]HVVUHFKQHU
JHKHQ NRQQWHQ� PXVVWH HLQH XPIDQJUHLFKH 3UR]HVVDQDO\VH GXUFKJHI�KUW ZHUGHQ� )�U GLH
6LPXODWLRQ ZDU GLH $XIVWHOOXQJ HLQHV PDWKHPDWLVFKHQ 0RGHOOV GHV 3URGXNWLRQVSUR]HVVHV
QRWZHQGLJ� 'D]X ZDUHQ XPIDQJUHLFKH $XVZHUWXQJ YRQ DQDORJHQ 0HVVZHUWDXI]HLFKQXQ�
JHQ HUIRUGHUOLFK� 'LHVH $XVZHUWXQJHQ PXVVWHQ LQ %XQD QRFK PDQXHOO GXUFKJHI�KUW ZHU�
GHQ�

$EELOGXQJ �� =XU 3UR]HVVDQDO\VH �V� >%H��@�

%HLP VSlWHUHQ (LQVDW] GHV 3UR]HVVUHFKQHUV VHOEVW NRQQWHQ GLH 0HVVGDWHQ DOV %HVWDQGWHLO
GHV 6WHXHUXQJVV\VWHPV DXWRPDWLVFK HUIDVVW XQG GLJLWDO YHUDUEHLWHW ZHUGHQ�
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� 'LJLWDOH 6LPXODWLRQ DQDORJHU hEHUWUDJXQJVV\VWHPH

��� hEHUJDQJ YRQ GHU DQDORJHQ ]XU GLJLWDOHQ 6LPXODWLRQ

(V ZDU DXV 6LFKHUKHLWVJU�QGHQ QLFKW P|JOLFK� GLH 6WHXHUXQJVDOJRULWKPHQ I�U %XQD RKQH
YRUKHULJH (USUREXQJ DXI GHQ WHFKQRORJLVFKHQ 3UR]HVV DQ]XZHQGHQ� 'HVKDOE PXVVWH
YRUKHU HLQH 6LPXODWLRQ GXUFKJHI�KUW ZHUGHQ�

2EZRKO XQV GLH 6LPXODWLRQVXQWHUVXFKXQJHQ PLW GHP )�QINDQDORSWLPLVDWRU� LQVEHVRQ�
GHUH DXI GHP *HELHW GHU VHOEVWHLQVWHOOHQGHQ 2SWLPLHUXQJ� XPIDQJUHLFKH (UNHQQWQLVVH
JHEUDFKW KDWWHQ� NRQQWH GLH 6LPXODWLRQ I�U GLH &KORUZDVVHUVWRIISURGXNWLRQ QLFKW PLW GHU
YRUKDQGHQHQ .RSSOXQJ YRQ 2SWLPLVDWRU XQG $QDORJUHFKQHU GXUFKJHI�KUW ZHUGHQ� (V
IHKOWHQ EHVWLPPWH 6\VWHPHOHPHQWH� GLH I�U GLH &KORUZDVVHUVWRII|IHQ XQEHGLQJW QRW�
ZHQGLJ ZDUHQ� (LQH 1XW]XQJ GHU K\EULGHQ 6LPXODWLRQ �V� >6F��@� PLW HLQHP HFKWHQ 'LJL�
WDOUHFKQHU I�U GLH ,PSOHPHQWLHUXQJ GHV 2SWLPLVDWRUV VFKLHG HEHQIDOOV DXV� GD HLQH VROFKH
/|VXQJ ]X GLHVHP =HLWSXQNW QRFK QLFKW YRUKDQGHQ ZDU�

6R ZDU HV IROJHULFKWLJ GLH ]X GLHVHP =HLWSXQNW LP ,QVWLWXW I�U 'DWHQYHUDUEHLWXQJ YRUKDQ�
GHQH GLJLWDOH 5HFKHQDQODJH (OOLRW 1( ��� ]X QXW]HQ XQG VRZRKO GHQ 2SWLPLVDWRU DOV
DXFK GDV 2SWLPLHUXQJVREMHNW I�U GLH 6LPXODWLRQ GLJLWDO ]X LPSOHPHQWLHUHQ� ,QVJHVDPW
ZDU GHU hEHUJDQJ ]XU GLJLWDOHQ 6LPXODWLRQ PLW HLQHU ZHVHQWOLFKHQ (UZHLWHUXQJ GHU $Q�
ZHQGXQJVEUHLWH YHUEXQGHQ� ,Q GHU $UEHLW >%H��@ ZXUGH GLH 0RGHOOLHUXQJ HLQHV 2SWLPLH�
UXQJVV\VWHPV DXI HLQHP 'LJLWDOUHFKQHU EHVFKULHEHQ

��� 6LJQDOIOX�SODQRULHQWLHUWH 1RWLHUXQJ

$EELOGXQJ �� 6LJQDOIOXVVSODQ I�U GDV 6LPXODWLRQVEHLVSLHO &KORUZDVVHUVWRIIRIHQ �V� >%H��@�
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'LH GLUHNWH 3URJUDPPLHUXQJ GHU 6LPXODWLRQVDOJRULWKPHQ HLQHV G\QDPLVFKHQ 6\VWHPV LQ
HLQHU DOJRULWKPHQRULHQWLHUWHQ 6SUDFKH ZLH $/*2/�� LVW EHVFKZHUOLFK XQG IHKOHUDQIlO�
OLJ� 'DV JLOW EHVRQGHUV I�U GLH DQDORJHQ %HVWDQGWHLOH GHV 6\VWHPV� ,Q GHU $XWRPDWLV�
LHUXQJVWHFKQLN LVW HLQH 1RWLHUXQJ GHU 6WHXHUXQJV� XQG 5HJHOXQJVV\VWHPH LQ )RUP YRQ
6LJQDOIOXVVSOlQHQ �EOLFK� 'HVKDOE ZXUGH YRQ PLU XQWHU 0LWZLUNXQJ YRQ :� %RUQ HLQH
DXI GHQ 6LJQDOIOXVVSODQ RULHQWLHUWH 1RWLHUXQJ GHU 6LPXODWLRQVDOJRULWKPHQ HQWZLFNHOW �V�
>%H��@�� ,Q %LOG � LVW GHU 6LJQDOIOXVVSODQ I�U GLH 2SWLPLHUXQJ HLQHV &KORUZDVVHUVWRI�
IRIHQV DQJHJHEHQ�

��� 6LPXODWLRQVHUJHEQLVVH

,Q %LOG � VLQG VROFKH (UJHEQLVVH GHU 6LPXODWLRQ PLW GHP 6\VWHP I�U GLH 6LPXODWLRQ
DQDORJHU hEHUWUDJXQJVV\VWHPH GDUJHVWHOOW� GLH GHQ VWRFKDVWLVFKHQ &KDUDNWHU GHV 6\V�
WHPV EHWRQHQ�

$EELOGXQJ �� (UJHEQLVVH GHU GLJLWDOHQ 6LPXODWLRQ �V� >%H��@�

��� %UHLWHQDQZHQGXQJ

'DV DXI GHU %DVLV YRQ $/*2/�� HQWZLFNHOWH DOOJHPHLQH 3URJUDPPLHUV\VWHP ZXUGH I�U
GLH &KORUZDVVHUVWRIISURGXNWLRQ XQG DQGHUHQ $XWRPDWLVLHUXQJVYRUKDEHQ� DXFK DX�HUKDOE
GHV ,QVWLWXWV I�U 'DWHQYHUDUEHLWXQJ �]XP %HLVSLHO LP .UDIWZHUN /�EEHQDX� HUIROJUHLFK
DQJHZHQGHW� )�U %XQD WUXJ HV ]XP HUIROJUHLFKHQ $EVFKOXVV GHV 3UR]HVVUHFKQHUHLQVDW]HV
EHL�



���

:HJHQ GHU EUHLWHQ $QZHQGEDUNHLW GLHVHV 3URJUDPPLHUV\VWHPV ZXUGH HLQH %URVFK�UH
>%H��@ I�U GLH 1XW]HU KHUDXVJHJHEHQ� GLH HLQHUVHLWV HLQH (LQI�KUXQJ LQ GLH GLJLWDOH
6LPXODWLRQ DQDORJHU XQG K\EULGHU 6\VWHPH XQG DQGHUHUVHLWV HLQH $QOHLWXQJ I�U GDV YRU�
KDQGHQH 3URJUDPPLHUV\VWHP ZDU�

� :HLWHUHQWZLFNOXQJ GHV 3UR]HVVUHFKQHUHLQVDW]HV

��� 3UR]HVVUHFKQHU GHU )DPLOLH 52%27521 ����

���� ZDU GDV ,QVWLWXW I�U 'DWHQYHUDUEHLWXQJ LQ GDV =HQWUXP I�U )RUVFKXQJ XQG 7HFKQLN
GHV .RPELQDWV 52%27521 HLQJHJOLHGHUW ZRUGHQ� ZREHL GDV )DFKJHELHW (�� LQ GHP GLH
(QWZLFNOXQJ GHU 3UR]HVVUHFKHQWHFKQLN XQG LKU (LQVDW] YHUHLQLJW ZDU� HQWVWDQGHQ ZDU� $E
$QIDQJ GHU ���HU -DKUH VWDQGHQ DXV HLJHQHU (QWZLFNOXQJ LQ GHU ''5 3UR]HVVUHFKQHU GHU
)DPLOLH 52%7521 ���� ]XU 9HUI�JXQJ� 'DPLW ZDU GLH /�FNH EH]�JOLFK GHU YHUI�J�
EDUHQ +DUGZDUH I�U GHQ 3UR]HVVUHFKQHUHLQVDW] JHVFKORVVHQ ZRUGHQ� 'LH 3URGXNWLRQ ZDU
LQ GHU /DJH PHKU 5HFKQHU GLHVHU )DPLOLH EHUHLW]XVWHOOHQ� DOV GLH 3UR]HVVUHFKQHUDQZHQ�
GXQJ EHQ|WLJWH� 'DV I�KUWH GD]X GLH (LQVDW]EUHLWH GLHVHU 5HFKQHUIDPLOLH DXI GDV *HELHW
GHU ZLVVHQVFKDIWOLFK�WHFKQLVFKH XQG |NRQRPLVFKH %HUHFKQXQJHQ ]X HUZHLWHUQ� XP GHQ
$EVDW] ]X HUK|KHQ� (LQH hEHUVLFKW �EHU GLH $QZHQGXQJ XQG :HLWHUHQWZLFNOXQJ GLHVHU
5HFKQHUV\VWHPH ZLUG LQ HLQHP JHVRQGHUWHQ %HLKHIW GHU =HLWVFKULIW 5HFKHQWHFK�
QLN�'DWHQYHUDUEHLWXQJ �V� >5R��@� JHJHEHQ�

��� =XU (QWZLFNOXQJ YRQ 6RIWZDUH I�U GHQ 3UR]HVVUHFKQHU 356 ����

$XI GHU *UXQGODJH GHU (UIDKUXQJHQ PLW ,PSRUWUHFKQHUQ XQG GHP HLJHQHQ 3UR]HVVUH�
FKQHUV\VWHP 356 ���� ZXUGH HLQH XPIDQJUHLFKH 6RIWZDUH I�U GHQ (LQVDW] GHV 3UR]HVV�
UHFKQHUV 356 ���� HQWZLFNHOW� %HUHLWV EHL GHU 3URJUDPPLHUXQJ GHU $OJRULWKPHQ I�U GLH
3UR]HVVWHXHUXQJ LQ %XQD WUDWHQ JUXQGVlW]OLFKH 3UREOHPH GHU DXWRPDWLVFKHQ 0HVVZHUWHU�
IDVVXQJ LP (FKW]HLWEHWULHE DXI� GLH KHXWH DOV EHWULHEVV\VWHPVSH]LILVFK DQJHVHKHQ ZHUGHQ
XQG PLW GHU 0XOWLWDVNYHUDUEHLWXQJ ]XVDPPHQ KLQJHQ� 'LH LQ GLHVHU XQG DQGHUHQ 3UR]HVV�
UHFKQHUDQZHQGXQJHQ JHIXQGHQHQ VSH]LHOOHQ /|VXQJHQ GHU 0XOWLWDVNYHUDUEHLWXQJ ZXU�
GHQ I�U GLH 5HFKQHU 356 ���� XQG .56 ���� DXV ''5�3URGXNWLRQ EHL GHU (QWZLFNOXQJ
GHU (FKW]HLWEHWULHEVV\VWHPH (6.2 ���� XQG (632 ���� YHUDOOJHPHLQHUW� +LHU VLQG
EHVRQGHUV GLH %HLWUlJH YRQ :� %RUQ XQG 3� %XUNKDUGW ]X HUZlKQHQ�

)�U GLH 8QWHUVW�W]XQJ GHU 3UR]HVVUHFKQHUDQZHQGXQJ ZXUGH LQQHUKDOE GHV =)7 52�
%27521 XQWHU PHLQHU /HLWXQJ HLQH $EWHLOXQJ I�U GLH (QWZLFNOXQJ YRQ SUREOHPRULHQ�
WLHUWHQ 6RIWZDUH DXIJHEDXW� ,QQHUKDOE GLHVHU $EWHLOXQJ ZXUGH XQWHU 9HUDQWZRUWXQJ YRQ
.� 6WHLGWHQ XQG )� =LHJHQEDOJ HLQ LQWHJULHUWHV PRGXODUHV 6\VWHP PLW HLJHQHU 3URJUDP�
PLHUVSUDFKH 3(36 I�U (FKW]HLWDXIJDEHQ GHU 3UR]HVVVWHXHUXQJ HQWZLFNHOW �V� >6=��@ XQG
>=L��@�� 'DEHL ZXUGHQ 7HLOV\VWHPH LQ )RUP YRQ %DXVWHLQHQ I�U GLH *HELHWH 0HVVZHUWHU�
IDVVXQJ XQG 3ULPlUYHUDUEHLWXQJ �81,0(3� 352726�� GLUHNWH GLJLWDOH 5HJHOXQJ



���

�''&�� 2SWLPLHUXQJ XQG 6LPXODWLRQ JHVFKDIIHQ� (LQH ]XVDPPHQIDVVHQGH hEHUVLFKW
�EHU GLH (QWZLFNOXQJ GHU SUREOHPRULHQWLHUWHQ 6RIWZDUH LP =XVDPPHQKDQJ PLW GHP
3UR]HVVUHFKQHUHLQVDW] ILQGHW VLFK EHL 5� +RIPDQQ �V� >+R��@��

'LH LQGXVWULHOOH (USUREXQJ GHV (FKW]HLWEHWULHEVV\VWHPV (6.2 ���� XQG GHU .RPSRQHQ�
WHQ I�U GLH 0HVVZHUWHUIDVVXQJ XQG 3ULPlUYHUDUEHLWXQJ 81,0(3 XQG 352726 IDQG
$QIDQJ GHU ���HU -DKUH EHLP 3UR]HVVUHFKQHUHLQVDW] LP .DOLEHWULHE =LHOLW] VWDWW �V�
>.*6��@�� 'LHVH .RPSRQHQWHQ ZXUGHQ LQ GHQ PHLVWHQ 3UR]HVVUHFKQHUDQZHQGXQJHQ GHU
)DPLOLH 52%7521 ���� HLQJHVHW]W�

� hEHUJDQJ ]XU HUHLJQLVGLVNUHWHQ 6LPXODWLRQ

��� (UHLJQLVGLVNUHWH 6LPXODWLRQ

'HU 0XOWLWDVNEHWULHE EUDFKWH DEHU DXFK I�U GLH 6LPXODWLRQ QHXH VWUXNWXUHOOH $QIRUGHUXQ�
JHQ� GLH PLW GHU VLJQDOIOXVVSDQRULHQWLHUWHQ 6LPXODWLRQ QLFKW HUIDVVW ZXUGHQ� =XVlW]OLFK ]X
GHQ VWHXHUXQJVWHFKQLVFKHQ %HWUDFKWXQJHQ ZXUGHQ 8QWHUVXFKXQJHQ GHV 5HDNWLRQVYHU�
KDOWHQV XQG GHV 'XUFKVDW]YHUKDOWHQV GHV 3UR]HVVUHFKQHUV VHOEVW ZLFKWLJ �V� >%H��@ XQG
>%H��@��

:LU PXVVWHQ YRQ GHU VLJQDOIOXVVSODQRULHQWLHUWHQ 6WUXNWXU ]X HLQHU 6WUXNWXU �EHUJHKHQ�
ZHOFKH GLH :HFKVHOZLUNXQJ YRQ )RUGHUXQJHQ �7DVNV� XQG 5HVVRXUFHQ EHVFKUHLEW� 'LH
GDEHL HQWVWHKHQGHQ VHTXHQWLHOO�SDUDOOHOHQ 6WUXNWXUHQ ZHUGHQ JUDILVFK GXUFK HLQ %HGL�
HQXQJVQHW] RGHU GXUFK HLQHQ )RUGHUXQJVODXISODQ EHVFKULHEHQ �V� >%H��@� >%H��@ XQG
>%/��@��

$EELOGXQJ �� =XU :HFKVHOZLUNXQJ ]ZLVFKHQ )RUGHUXQJHQ XQG 5HVVRXUFHQ�V� >%/��@�

,Q %LOG � ZLUG GLH %HGLHQXQJ PHKUHUHU 7DVNV �$XIJDEHQ� GXUFK GLH =HQWUDOHLQKHLW =9(
XQG GLH SHULSKHUHQ *HUlWH ,$5 PLW +LOIH HLQHV %HGLHQXQJVQHW]HV �:DUWHVFKODQJHQQHW�
]HV� GDUJHVWHOOW� 9RU GHQ 5HVVRXUFHQ =9( XQG ,$5 HQWVWHKHQ :DUWHVFKODQJHQ�



���

)�U GLH 6LPXODWLRQ ZXUGH GDV 6LPXODWLRQVV\VWHP 6,0',6 JHQXW]W� GDV EHL 52%27521
YRQ 3UHX� LQ $QOHKQXQJ DQ GDV LQWHUQDWLRQDO EHNDQQWH 6\VWHP *366 HQWZLFNHOW ZRUGHQ
ZDU�

��� (UJHEQLVVH GHU HUHLJQLVGLVNUHWHQ 6LPXODWLRQ

0LW +LOIH GHU HUHLJQLVGLVNUHWHQ 0RGHOOLHUXQJ XQG 6LPXODWLRQ ZXUGHQ YHUVFKLHGHQH 3UR�
]HVVUHFKQHUDQZHQGXQJHQ XQWHUVXFKW� 'LH GDEHL HU]LHOWHQ (UJHEQLVVH ZXUGHQ YHUDOOJH�
PHLQHUW XQG LP %XFK Ä9HUKDOWHQVPRGHOOH YRQ 3UR]HVVUHFKQHUQ³� GDV EHLP
$NDGHPLHYHUODJ YHUOHJW ZXUGH �V� >%H��@ �� GDUJHVWHOOW�

$EELOGXQJ �� (LQIOXVV GHU $EWDVW]HLW DXI GLH PLWWOHUH 5HDNWLRQV]HLW �V�>%H��@�

$OV (UJHEQLVVH GHU HUHLJQLVGLVNUHWHQ 6LPXODWLRQ ZHUGHQ I�U HLQ %HLVSLHO LQ %LOG � GDV
5HDNWLRQVYHUKDOWHQ XQG LQ %LOG � GDV 'XUFKVDW]YHUKDOWHQ EHVFKULHEHQ�



���

$EELOGXQJ �� $XVODVWXQJVJUDGH XQG 'XUFKVDW]JUHQ]HQ I�U GLH HLQ]HOQHQ 5HVVRXUFHQ�V� >%H��@�

� 6FKOXVVEHPHUNXQJHQ

'HU %HLWUDJ ]HLJW ZLH LQ GHU ''5 GHU 3UR]HVVUHFKQHUHLQVDW] GLH (QWZLFNOXQJ GHU 6LPX�
ODWLRQ DOV ZLFKWLJHV ,QVWUXPHQW GHU 0RGHOOLHUXQJ XQG 6LPXODWLRQ YRQ GLJLWDOHQ $XWRPD�
WLVLHUXQJVV\VWHPHQ EHHLQIOXVVW KDW� (V ZXUGH EHWUDFKWHW ZLH HV ]XP hEHUJDQJ YRQ GHU
DQORJHQ ]XU GLJLWDOHQ VLJQDOIOXVVSODQRULHQWLHUWHQ 6LPXODWLRQ 0LWWH GHU ���HU -DKUH NDP
XQG ZLH (QGH GHU ���HU -DKUH ]XVlW]OLFK GLH HUHLJQLVGLVNUHWH 6LPXODWLRQ I�U GHQ EUHLWHQ
3UR]HVVUHFKQHUHLQVDW] QRWZHQGLJ ZXUGH�

=XP 6FKOXVV P|FKWH LFK GDUDXI YHUZHLVHQ� GDVV GHU 3UR]HVVUHFKQHUHLQVDW] ]XVlW]OLFK ]XU
LQWHUQDWLRQDOHQ /LWHUDWXU HLQH ZLFKWLJH 4XHOOH I�U ,QQRYDWLRQHQ ZDU� 6R ZDU GLH *UDGLHQ�
WHQPHWKRGH PLW QDW�UOLFKHP VWRFKDVWLVFKHQ 6XFKVLJQDO LQWHUQDWLRQDO QHX�



���

/LWHUDWXU

>%H��@ %HUJKRO]� *�� =XU %HUHFKQXQJ XQG 0RGHOOLHUXQJ VHOEVWHLQVWHOOHQGHU 6\VWHPH PLW 2SWL�
PDOZHUWVXFKH� PVU ������ +� � 6� ����������

>%H��@ %HUJKRO]� *�� 7KH 'HVLJQ DQG 6LPXODWLRQ RI 6HOI�DGDSWLYH 2SWLPL]LQJ 6\VWHPV� )RUHLJQ
7HFKQRORJLHV 'LY :ULJKW�3DWWHUVRQ $)% 2KLR 0D\ ����

>%H��@ %HUJKRO] *�� =XP (QWZXUI YRQ 6WHXHUXQJVDOJRULWKPHQ I�U HLQ ([WUHPDOV\VWHP PLW
KRFKIUHTXHQWHQ 2EMHNWVW|UXQJHQ� PVU ������ +� � 6� ����������

>%H��@ %HUJKRO]� * XQG %RUQ� :�� 3URJUDPPLHUV\VWHP I�U GLH 0RGHOOLHUXQJ G\QDPLVFKHU 6\V�
WHPH DXI HLQHP 'LJLWDOUHFKQHU� 5HFKHQWHFKQLN�'DWHQYHUDUEHLWXQJ ������ +� � 6� �� ��
���

>%H��@ %HUJKRO]� *�� =XU 0RGHOOLHUXQJ HLQHV ([WUHPDOV\VWHPV DXI HLQHP 'LJLWDOUHFKQHU� PVU
������ +� � 6� ��������

>+R��@ +RIPDQQ� 5�� (LQVDW] GHV 3UR]HVVUHFKQHUV 'QHSU LQ GHU &KORU�:DVVHUVWRII�3URGXNWLRQ�
PVU DS ������ + �� �� ��

>6=��@ 6WHLGWHQ� .� XQG =LHJHQEDOJ )�� 'LH SUREOHPRULHQWLHUWHQ 6\VWHPXQWHUODJHQ GHV 356
����� 5HFKHQWHFKQLN�'DWHQYHUDUEHLWXQJ � ������ +� �� 6� ���

>%H��@ %HUJKRO]� *�� 'LJLWDOH 6LPXODWLRQ DQDORJHU hEHUWUDJXQJVV\VWHPH� 6FKULIWHQUHLKH 'DWHQ�
YHUDUEHLWXQJ� 9HUODJ 'LH :LUWVFKDIW �������

>%H��@ %HUJKRO]� *�� 0RGHOO I�U GLH 8QWHUVXFKXQJ GHV (FKW]HLWYHUKDOWHQV HLQHV 3UR]HVVUHFKQHUV�
;9,,, ,QWHUQ� :LVV� .ROO� 7+ ,OPHQDX �����

>%H��@ %HUJKRO]� *�� =XU $QDO\VH GHU 0XOWLSURJUDPPEHDUEHLWXQJ LQ HLQHU 3UR]HVVUHFKH�
QDQODJH� 5HFKHQWHFKQLN�'DWHQYHUDUEHLWXQJ � �� %HLKHIW �����

>=L��@ =LHJHQEDOJ )�� (LQVDW] XQG :HLWHUHQWZLFNOXQJ GHU SUREOHPRULHQWLHUWHQ 6\VWHPXQWHUOD�
JHQ I�U GDV 5HFKQHUV\VWHP 52%27521 ���� XQG 52%27521 ���������� 5HFKHQ�
WHFKQLN�'DWHQYHUDUEHLWXQJ �� %HLKHIW �����

>.*6��@ .RWWH� %� *ULHWKH� :� XQG 6lQJHU� %�� 3UR]HVVUHFKQHUHLQVDW] LP .DOLEHWULHE =LHOLW]�
5HFKHQWHFKQLN�'DWHQYHUDUEHLWXQJ � �� %HLKHIW �����

>5R��@ 5HFKQHUV\VWHPH 52%27521 ���� ���� ����� 5HFKHQWHFKQLN�'DWHQYHUDUEHLWXQJ ��
%HLKHIW ����

>%H��@ %HUJKRO]� *�� =XU %HVWLPPXQJ GHU 5HDNWLRQV]HLW YRQ 3UR]HVVUHFKHQDQODJHQ� PVU ��
������ +�� 6� ����������

>%H��@ %HUJKRO]� *�� 9HUKDOWHQVPRGHOOH YRQ 3UR]HVVUHFKQHUQ� $NDGHPLH�9HUODJ %HUOLQ �������
>%/��@ %HUJKRO]� *� XQG /HKPDQQ� '�� =XU 1XW]XQJ YRQ 9HUKDOWHQVPRGHOOHQ EHL GHU /HLVWXQJV�

EHZHUWXQJ YRQ 5HFKQHUV\VWHPHQ� :LVV� =� 7HFKQ� 8QLY� 'UHVGHQ �� ������ +� � 6� ������
>%%+��@ %RUQ� :�� %XUNKDUGW 3� XQG +ROOQDJHO� *�� 'LH $QIlQJH GHV 3UR]HVVUHFKQHUHLQVDW]HV LQ

GHU ''5 LQ GHQ VHFK]LJHU -DKUHQ� 6\PSRVLXP ,QIRUPDWLN LQ GHU ''5 ± HLQH %LODQ]� 2N�
WREHU ����

>0H��@ 0HUNHO� *�� ,QVWLWXW I�U 'DWHQYHUDUEHLWXQJ� 6LW] 'UHVGHQ� =XU ,QGXVWULHJHVFKLFKWH GHU
6WDGW 'UHVGHQ YRQ ���������� )DVVXQJ ����������

>+R��@ +RIPDQQ 5�� 'LH (QWZLFNOXQJ GHV $UEHLWVJHELHWHV $XWRPDWLVLHUWH 3UR]HVVVWHXHUXQJ EHL
5RERWURQ XQG $EOHLWXQJ GHU 326 DXV 0XVWHUHLQVDW]IlOOHQ� +LVWRULH 5RERWURQ )DVVXQJ
��� ��� �����

>6F��@ 6FKHIIHO� +�� 'LH (QWZLFNOXQJ GHU +\EULGUHFKHQWHFKQLN LQ GHU ''5�&665 LQ GHQ ��HU
-DKUHQ� 6\PSRVLXP ,QIRUPDWLN LQ GHU ''5 ± (LQH %LODQ]� 7HLO �� 2NWREHU �����

>.U��@ .UXJ� :�� $QZHQGXQJHQ XQG (QWZLFNOXQJHQ GHU $QDORJ� +\EULG� XQG 'LJLWDO�
5HFKHQWHFKQLN ]XU 0RGHOOLHUXQJ� 6LPXODWLRQ XQG 2SWLPLHUXQJ WHFKQLVFKHU 3UR]HVVH XQG
6\VWHPH � ,QIRUPDWLN LQ GHU ''5 ± (LQH %LODQ] 7HLO �� 0DL �����


