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'LH (QWZLFNOXQJ GHU +\EULGUHFKHQWHFKQLN LQ GHU ''5�
ý665 LQ GHQ ��HU -DKUHQ

+HLQ] 6FKHIIHO

8QLYHUVLWlWVUHFKHQ]HQWUXP
)ULHGULFK�6FKLOOHU�8QLYHUVLWlW -HQD

$P -RKDQQLVIULHGKRI �
����� -HQD

KHLQ]�VFKHIIHO#XQL�MHQD�GH

� $QDORJUHFKHQWHFKQLN XQG /|VXQJVDQVDW] GHU +\EULGUHFKHQWHFKQLN

(OHNWURQLVFKH $QDORJUHFKQHU ZXUGHQ ELV LQ GLH ��HU -DKUH ]XU %HUHFKQXQJ YRQ OLQHDUHQ
XQG QLFKWOLQHDUHQ 'LIIHUHQWLDOJOHLFKXQJVV\VWHPHQ HLQJHVHW]W� *HJHQ (QGH GHU ��HU -DKUH
ZDUHQ GDPLW JHJHQ�EHU GHU GDPDOV YHUI�JEDUHQ GLJLWDOHQ 5HFKHQWHFKQLN QRFK HUKHEOLFKH
*HVFKZLQGLJNHLWVYRUWHLOH HUUHLFKEDU� GLH MH QDFK *U|�H XQG $UW GHV ]X EHUHFKQHQGHQ
3UREOHPV EHL )DNWRUHQ YRQ ��� ELV ���� ODJHQ�

$QDORJUHFKQHU EHVWDQGHQ DXV .RPSRQHQWHQ� GLH $XVJDQJVVSDQQXQJHQ LQ $EKlQJLJNHLW
YRQ GHQ DQOLHJHQGHQ (LQJDQJVVSDQQXQJHQ HU]HXJWHQ� 'LH ZLFKWLJVWHQ .RPSRQHQWHQ
ZDUHQ

x ,QWHJULHUHU � $XVJDQJVVSDQQXQJ 8D  ,QWHJUDO GHU (LQJDQJVVSDQQXQJ �EHU GLH
=HLW�

x 3RWHQWLRPHWHU �8D  3URGXNW GHU (LQJDQJVVSDQQXQJ PLW HLQHU HLQVWHOOEDUHQ
.RQVWDQWHQ�

x 0XOWLSOL]LHUHU �8D  3URGXNW YRQ ]ZHL (LQJDQJVVSDQQXQJHQ�
x 6XPPLHUHU �8D  6XPPH GHU EHZHUWHWHQ (LQJDQJVVSDQQXQJHQ�
x )XQNWLRQVJHEHU �8D  )XQNWLRQ GHU (LQJDQJVVSDQQXQJ�

$EELOGXQJ �� $QDORJUHFKQHUPRGHOOLHUXQJ



���

'XUFK 9HUVFKDOWXQJ GLHVHU .RPSRQHQWHQ �$EE� �� PRGHOOLHUWH PDQ GLH ]X O|VHQGHQ
'LIIHUHQWLDOJOHLFKXQJHQ QDFK HLQHP HLQIDFKHQ 9HUIDKUHQ DXI GHP $QDORJUHFKQHU� 'HU
/|VXQJVSUR]H� YROO]RJ VLFK VR� GD� LP =XVWDQG Ä,QLWLDO &RQGLWLRQV³ YRUJHEEDUH $Q�
IDQJVZHUWH DQ GHQ ,QWHJULHUHUQ DXIJHQRPPHQ ZXUGHQ� LP =XVWDQG Ä&RPSXWH³ GHU ,Q�
WHJUDWLRQVSUR]H� HUIROJWH XQG LP =XVWDQG Ä+ROG³ GLH ,QWHJUDWLRQ DQJHKDOWHQ ZXUGH� VR
GD� GLH 6SDQQXQJHQ DQ GHQ $QDORJUHFKQHUNRPSRQHQWHQ DXVJHZHUWHW ZHUGHQ NRQQWHQ�
'LH 5HFKHQ]HLW DP $QDORJUHFKQHU NRQQWH �EHU 6NDOLHUXQJVEH]LHKXQJHQ DXI GLH XQDE�
KlQJLJH 9DULDEOH GHU ]X O|VHQGHQ 'LIIHUHQWLDOJOHLFKXQJHQ XPJHUHFKQHW ZHUGHQ� *OHL�
FKHV JDOW I�U GLH 8PUHFKQXQJ GHU 6SDQQXQJHQ GHV $QDORJUHFKQHUV DXI GLH DEKlQJLJHQ
9DULDEOHQ GHV ]X O|VHQGHQ 'LIIHUHQWLDOJOHLFKXQJVV\VWHPV�

,Q GHU ''5 ZXUGHQ $QDORJUHFKQHU DXI 5|KUHQEDVLV DE GHU ]ZHLWHQ +lOIWH GHU ��HU -DKUH
LP 9(% 5HFKHQHOHNWURQLN *ODVK�WWH SURGX]LHUW� %DVLHUHQG DXI )RUVFKXQJV� XQG (QW�
ZLFNOXQJVDUEHLWHQ YRQ 3URIHVVRU +� :LQNOHU �,QVWLWXW I�U 3K\VLN GHU GDPDOLJHQ +RFK�
VFKXOH I�U (OHNWURWHFKQLN ,OPHQDX� ZXUGHQ ]XQlFKVW .XU]]HLWDQDORJUHFKQHU �,QWHJUDWL�
RQV]HLWNRQVWDQWHQ LP 0LOOLVHNXQGHQ�%HUHLFK� HQWZLFNHOW XQG JHIHUWLJW� 1HQQHQVZHUW LVW
LQVEHVRQGHUH GHU 7\S Ä($5��³�

'DQDFK IROJWH $QIDQJ GHU ��HU -DKUH GHU LQ JU|�HUHQ 6W�FN]DKOHQ JHIHUWLJWH /DQJ]HLW�
$QDORJUHFKQHU �,QWHJUDWLRQV]HLWNRQVWDQWHQ LP 6HNXQGHQ�%HUHLFK� ÄHQGLP ����³ PLW ELV
]X �� .RPSRQHQWHQ� DXVZHFKVHOEDUHU 3URJUDPPLHUWDIHO �GLH 9HUVFKDOWXQJ GHU 5HFKHQ�
HOHPHQWH NRQQWH GDPLW VHKU VFKQHOO JHlQGHUW ZHUGHQ� ZRPLW HLQ 1XW]HUZHFKVHO LQ DQJH�
PHVVHQHU =HLW HUIROJHQ NRQQWH� XQG 3Ul]LVLRQV]HLWJHEHU� 'LHVHU 7\S IDQG HLQH JUR�H
9HUEUHLWXQJ DQ +RFKVFKXOHQ� $NDGHPLHHLQULFKWXQJHQ XQG )RUVFKXQJVHLQULFKWXQJHQ GHU
,QGXVWULH�

'HU hEHUJDQJ ]XU 3URGXNWLRQ WUDQVLVWRULVLHUWHU $QDORJUHFKQHU ZXUGH LQ GHU ''5 QLFKW
PHKU YROO]RJHQ� $XV GLHVHP *UXQG NDPHQ JHJHQ (QGH GHU ��HU -DKUH ]XQHKPHQG $QD�
ORJUHFKQHU DXI 7UDQVLVWRUEDVLV GHU 0HGD�6HULH GHU WVFKHFKRVORZDNLVFKHQ )LUPD $5,7�
0$ ]XP (LQVDW]� 'LHVH ZDUHQ JHJHQ�EHU GHU HQGLP����� 7HFKQLN ZHQLJHU VW|UDQIlOOLJ�
JHQDXHU XQG EHVD�HQ GLVNUHWH /RJLNEDXHOHPHQWH� XP LWHUDWLYH /|VXQJVDEOlXIH ]X VWHX�
HUQ� 'LH IHKOHQGH 3URJUDPPLHUWDIHO VHW]WH MHGRFK GHU 1XW]XQJ HQJH *UHQ]HQ�

'LH VLFK LQ GHQ ��HU -DKUHQ YHUEUHLWHQGH 1XW]XQJ YRQ $QDORJUHFKQHUQ I�KUWH ]ZDQJV�
OlXILJ ]X HLQHU 9HUEUHLWXQJ GHV :LVVHQV �EHU GLHVH 7HFKQLN XQG ]X HLQHU 5HLKH YRQ
)RUVFKXQJV� XQG (QWZLFNOXQJVDUEHLWHQ ]XU (UZHLWHUXQJ XQG 9HUEHVVHUXQJ GHU (LQVDW]�
P|JOLFKNHLWHQ� XP GLH 1DFKWHLOH GHV $QDORJUHFKQHUSULQ]LSV ]X EHVHLWLJHQ� 'LHVH
1DFKWHLOH EHVWDQGHQ YRU DOOHP LQ )ROJHQGHP�

D� 'DV $QDORJUHFKQHUSULQ]LS HUODXEWH QXU GLH /|VXQJ YRQ JHZ|KQOLFKHQ 'LIIHUHQ�
WLDOJOHLFKXQJVV\VWHPHQ LQ )RUP YRQ $QIDQJVZHUWSUREOHPHQ� 'LH /|VXQJ YRQ
5DQG� XQG (LJHQZHUWSUREOHPHQ VRZLH YRQ SDUWLHOOHQ 'LIIHUHQWLDOJOHLFKXQJHQ
HUIRUGHUWH ,WHUDWLRQHQ� DOVR� ZLHGHUKROWHV /|VHQ HLQHU 'LIIHUHQWLDOJOHLFKXQJ ĺ
$XVZHUWHQ GHU (UJHEQLVVHĺ 9RUEHUHLWHQ HLQHU QHXHQ %HUHFKQXQJ�
(LQ PDQXHOOHV $XVZHUWHQ XQG 9RUEHUHLWHQ HLQHU QHXHQ %HUHFKQXQJ DXI %DVLV
GLHVHU $XVZHUWXQJ ZDU VHKU ODQJZLHULJ� VR GD� GHU *HVFKZLQGLJNHLWVYRUWHLO GHV
$QDORJUHFKQHUV QLFKW PHKU ]XP 7UDJHQ NDP�



���

E� 'LH (LQVWHOOXQJ YRQ )XQNWLRQHQ DXI GHQ )XQNWLRQVJHEHUQ ZDU VHKU ]HLWDXIZHQ�
GLJ XQG XQJHQDX� hEOLFKHUZHLVH NRQQWHQ QXU )XQNWLRQHQ PLW HLQHU 9DULDEOHQ
UHDOLVLHUW ZHUGHQ�

F� 'LH YRQ +DQG YRUJHQRPPHQH 9HUVFKDOWXQJ GHU $QDORJUHFKQHUNRPSRQHQWHQ
NRQQWH )HKOHU HQWKDOWHQ� 'DU�EHU KLQDXV ZDUHQ .RQWDNWIHKOHU EHL GHU 9HUZHQ�
GXQJ YRQ 3URJUDPPLHUWDIHOQ NHLQH 6HOWHQKHLW� DXFK IHKOHUKDIWH $QDORJUHFKQHU�
NRPSRQHQWHQ NRQQWHQ QLFKW DXVJHVFKORVVHQ ZHUGHQ� 'HVKDOE HUIRUGHUWH GLH 9H�
ULILNDWLRQ GHU 5HFKHQVFKDOWXQJ XPIDQJUHLFKH ]HLWDXIZHQGLJH 0HVVXQJHQ YRU
GHU 5HFKQXQJ�

G� 'LH /|VXQJVIXQNWLRQHQ NRQQWHQ QLFKW JHVSHLFKHUW ZHUGHQ� XP VLH EHL LWHUDWLYHQ
/|VXQJVSUR]HVVHQ LQ GLH )ROJHO|VXQJ HLQJHKHQ ]X ODVVHQ�

(V JDE HLQH $Q]DKO YRQ $QVlW]HQ ]XU %HVHLWLJXQJ GLHVHU 1DFKWHLOH GXUFK VSH]LHOOH
+DUGZDUH� YRU DOOHP LQ )RUP YRQ VRJHQDQQWHQ LWHUDWLYHQ $QDORJUHFKQHUQ� $XI LKQHQ
NRQQWHQ VSH]LHOOH /RJLNHOHPHQWH I�U GLH DXWRPDWLVFKH 6WHXHUXQJ YRQ ,WHUDWLRQVDEOlXIHQ
JHQXW]W ZHUGHQ� 'LH 3URJUDPPLHUXQJ VROFKHU 5HFKQHU ZDU lX�HUVW NRPSOL]LHUW�

(LQH GXUFKJlQJLJH hEHUZLQGXQJ DOOHU XQWHU D� ELV G� JHQDQQWHQ $QDORJUHFKQHUQDFKWHLOH
EUDFKWH HUVW GHU +\EULGUHFKQHUV\VWHPDQVDW] ± HLQH .RSSOXQJ YRQ $QDORJ� XQG 'LJLWDO�
UHFKQHU� GLH YRU DOOHP IROJHQGHV HUODXEWH�

x GLH $QDORJUHFKQHU]XVWDQGVVWHXHUXQJ XQG �NRQWUROOH GXUFK GHQ 'LJLWDOUHFKQHU�
x GLH (LQVWHOOXQJ DQDORJHU :HUWH XQG GHU $QDORJUHFKQHUNRPSRQHQWHQ� LQVEHVRQ�

GHUH GHU 3RWHQWLRPHWHU� GXUFK GHQ 'LJLWDOUHFKQHU�
x GLH $EIUDJH GHU :HUWH GHU $QDORJUHFKQHUNRPSRQHQWHQ GXUFK GHQ 'LJLWDOUHFK�

QHU�

,QWHUQDWLRQDO ZXUGHQ GHUDUWLJH 6\VWHPH DE GHU ]ZHLWHQ +lOIWH GHU ��HU -DKUH DQJHERWHQ�
1HQQHQVZHUW VLQG KLHU EHVRQGHUV GLH 6\VWHPH GHU )LUPD (OHFWURQLF $VVRFLDWHV ,QF�
�($,�� ,P %HUHLFK GHV 5*:� JDE HV ]X GLHVHU =HLW QXU HLQLJH 9HUVXFKH YRQ $QDORJ��
'LJLWDOUHFKQHUNRSSOXQJHQ� GLH MHGRFK EH]�JOLFK +DUG� XQG 6RIWZDUH QLFKW DXVJHUHLIW
ZDUHQ� XQG I�U ,PSRUWH IHKOWHQ GLH Q|WLJHQ 'HYLVHQ�

� 'LH (QWZLFNOXQJ GHU +\EULGUHFKQHU +5$ LQ GHQ ��HU -DKUHQ
�+DUGZDUHHQWZLFNOXQJ�

$QIDQJ GHU ��HU -DKUH ZXUGH QDFK HLQHU =XVDPPHQDUEHLW GHU ''5 XQG GHU ý665 DXI
GHP *HELHW GHU 5HFKHQWHFKQLN DXI SROLWLVFKHU (EHQH JHVXFKW� (LQHQ $QVDW]SXQNW IDQG
PDQ KLQVLFKWOLFK GHU JHPHLQVDPHQ (QWZLFNOXQJ YRQ +\EULGUHFKQHUV\VWHPHQ XQWHU 9HU�
ZHQGXQJ YRQ ''5�'LJLWDOUHFKHQWHFKQLN XQG ý665�$QDORJUHFKHQWHFKQLN� ,P 'H]HP�
EHU ���� NDP HV ]XU 8QWHU]HLFKQXQJ HLQHU HQWVSUHFKHQGHQ 9HUHLQEDUXQJ ]ZLVFKHQ GHP
=HQWUXP I�U )RUVFKXQJ XQG 7HFKQLN GHV .RPELQDWHV 5RERWURQ �=)7�5� XQG GHU )LUPD

� 5DW I�U JHJHQVHLWLJH :LUWVFKDIWVKLOIH ± |NRQRPLVFKHU 9HUEXQG GHU GDPDOLJHQ 2VWEORFNOlQGHU



���

$5,70$ �VSlWHU DQ GHQ %HWULHE =3$�&DNRYLFH�3UDJ DQJHJOLHGHUW� ]XU JHPHLQVDPHQ
(QWZLFNOXQJ YRQ +\EULGUHFKQHUV\VWHPHQ�

=XU 6SH]LILNDWLRQ GHU ]X HQWZLFNHOQGHQ 6\VWHPH XQG ]XU .RRUGLQLHUXQJ GHV JHPHLQVD�
PHQ 9RUKDEHQV ZXUGH HLQH VWlQGLJH $UEHLWVJUXSSH JHELOGHW� GHU QHEHQ 9HUWUHWHUQ GHU
JHQDQQWHQ 7UlJHUEHWULHEH GHV 9RUKDEHQV 9HUWUHWHU

x GHV ,QVWLWXWHV I�U PDWKHPDWLVFKH 0DVFKLQHQ 3UDJ �9806� XQG
x GHV 5HFKHQ]HQWUXPV GHU 7HFKQLVFKHQ +RFKVFKXOH ,OPHQDX �7+,�

DQJHK|UWHQ� 9806 EHDUEHLWHWH ZHVHQWOLFKH 7HLOH GHU $QDORJUHFKQHUHQWZLFNOXQJ I�U
$5,70$� 'DV 5HFKHQ]HQWUXP GHU 7+, ZXUGH YRP =)7�5 XP 0LWDUEHLW JHEHWHQ� HLQHU�
VHLWV ]XU (LQEULQJXQJ YRQ $QZHQGHUVLFKWHQ LQ GLH 6\VWHPHQWZLFNOXQJ� DQGHUHUVHLWV XP
K\EULGUHFKQHUVSH]LILVFKH 6\VWHP� XQG $QZHQGXQJVVRIWZDUH ]X HQWZLFNHOQ�

%LV ���� HUIROJWH LQ HLQHP HUVWHQ 6FKULWW GLH (QWZLFNOXQJ GHU 6\VWHPH +5$����� XQG
+5$������ +5$ VWDQG I�U +\EULGUHFKQHUV\VWHPH 5RERWURQ $ULWPD� XQG LQ GHQ =DKOHQ�
NRPELQDWLRQHQ VWDQGHQ �� E]Z� �� I�U GLH YHUZHQGHWHQ 5RERWURQ 0LQLUHFKQHU 5�����
E]Z� 5����� VRZLH �� I�U GLH YHUZHQGHWHQ $QDORJUHFKQHUNRPSRQHQWHQ 0(�
'$����7$�7%�7&� GLH �EHU HLQ .RSSHOZHUN 632=$ JHNRSSHOW ZXUGHQ �$EE� ���

$EELOGXQJ �� +5$ ���������

'LH 5���������� 5HFKQHUIDPLOLH ZDU HLQH ]XQlFKVW I�U GHQ 3UR]H�UHFKQHUHLQVDW] NRQ]L�
SLHUWH 0LQLUHFKQHUIDPLOLH� GLH QDFK 9RUELOG GHU +RQH\ZHOO ''3���� HQWZLFNHOW ZXUGH�
'HU 5����� ZDU HLQH JHJHQ�EHU GHP 5����� OHLVWXQJVPl�LJ DEJHU�VWHWH 9DULDQWH �HLQ�
JHVFKUlQNWHU %HIHKOVYRUUDW� PD[� �� .LORZRUWH 6SHLFKHU JHJHQ�EHU �� .LORZRUWH GHV
5������� GLH DEHU LQ VHKU JUR�HQ 6W�FN]DKOHQ SURGX]LHUW ZXUGH XQG LQ GHU ''5 GHQ
0LQLUHFKQHUHLQVDW] LQ GHQ ��HU -DKUHQ SUlJWH�

'DV .RSSHOZHUN 632=$ ZXUGH �EHU GDV 3UR]H�UHFKQHU�6WDQGDUGLQWHUIDFH 6, ��� DQ GLH
'LJLWDOUHFKQHU ��EHU $6�� &RQWUROOHU� DQJHNRSSHOW� ZRPLW QXU DP .RSSHOZHUN �XU�
VSU�QJOLFK I�U HLQ DQGHUHV ,QWHUIDFH HQWZLFNHOW� ,QWHUIDFHDQSDVVXQJHQ QRWZHQGLJ ZDUHQ�
G� K�� GLH 5RERWURQ�7HFKQLN NRQQWH RKQH +DUGZDUHHQWZLFNOXQJVDUEHLWHQ LQ GHQ +5$�
6\VWHPHQ YHUZHQGHW ZHUGHQ� 'LH 9HUELQGXQJ GHU .RSSHOZHUNDXVJlQJH PLW GHP $QD�
ORJUHFKQHU ZDU $XIJDEH GHV 3URJUDPPLHUHUV� ,KP ZDUHQ YHUI�JEDU�

x �� IUHL YHUZHQGEDUH ORJLVFKH 6LJQDOH ]XU $QDORJUHFKQHUVWHXHUXQJ
x �� IUHL YHUZHQGEDUH ORJLVFKH (LQJlQJH
x �� 3RWHQWLRPHWHU� GXUFK GHQ 'LJLWDOUHFKQHU HLQVWHOOEDU
x � 'LJLWDO��$QDORJ� XQG �� $QDORJ��'LJLWDO�:DQGOHU



���

x HLQ ��%LWV�6DPPHOLQWHUUXSW ]XU 6\QFKURQLVDWLRQ YRQ $QDORJ� XQG 'LJLWDOUHFK�
QHU LQ GHU 5HFKHQSKDVH

'HU $QDORJUHFKQHUWHLO EHVWDQG LP HLQIDFKVWHQ )DOO DXV HLQHP 0('$�7& 5HFKQHU� GHU
QHEHQ NRQYHQWLRQHOOHQ $QDORJUHFKQHUNRPSRQHQWHQ HLQH $Q]DKO YRQ /RJLNNRPSRQHQWHQ
EHVD�� GLH �EHU GLH /RJLNHLQ���DXVJlQJH GHV .RSSHOZHUNHV GLH 6WHXHUXQJ GHV 5HFKQHUV
XQG GHVVHQ .RQWUROOH GXUFK GHQ 'LJLWDOUHFKQHU HUODXEWHQ� (LQH (UZHLWHUXQJ GLHVHV $QD�
ORJUHFKQHUWHLOV GXUFK GLH NRQYHQWLRQHOOHQ $QDORJUHFKQHU 0('$�7$ XQG 0('$�7%
ZDU P|JOLFK� 'LH JHVDPWH $QDORJUHFKHQWHFKQLN YHUI�JWH QLFKW �EHU DXVZHFKVHOEDUH
3URJUDPPLHUWDIHOQ�

'LHVH +DUGZDUH HUODXEWH SULQ]LSLHOO GLH 6WHXHUXQJ YRQ LWHUDWLYHQ 3UREOHPO|VXQJHQ GXUFK
GHQ 'LJLWDOUHFKQHU VRZLH HLQ SDUDOOHOHV 5HFKQHQ YRQ 'LJLWDO� XQG $QDORJUHFKQHU� (LQH
ZHLWJHKHQGH $XWRPDWLVLHUXQJ GHU 9RUEHUHLWXQJ GHV $QDORJUHFKQHUV DXI GHQ 5HFKHQSUR�
]H� GXUFK 9HULIL]LHUXQJ GHU 5HFKQHUYHUVFKDOWXQJ XQG 3U�IXQJ GHU )XQNWLRQVW�FKWLJNHLW
GHU YHUZHQGHWHQ $QDORJUHFKQHUNRPSRQHQWHQ YLD 'LJLWDOUHFKQHU ZDU PLW GHU EHJUHQ]WHQ
$Q]DKO YRQ $QDORJHLQJDEHNDQlOHQ GHV .RSSHOZHUNHV XQG GHU Q|WLJHQ PDQXHOOHQ 9HU�
VFKDOWXQJ YRQ .RSSHOZHUN XQG $QDORJUHFKQHU QLFKW P|JOLFK� 'DPLW EOLHEHQ 3URJUDP�
PLHUXQJ XQG 9RUEHUHLWXQJ GHV $QDORJUHFKQHUV DXI GLH 3UREOHPO|VXQJ QDFK ZLH YRU VHKU
DXIZHQGLJ� 'XUFK IHKOHQGH 3URJUDPPLHUWDIHOQ NDP KLQ]X� GD� GDV 8PSURJUDPPLHUHQ
GHV $QDORJUHFKQHUV EHL 1XW]HUZHFKVHO HUKHEOLFKH =HLWHQ LQ $QVSUXFK QDKP�

,Q HLQHU ]ZHLWHQ (QWZLFNOXQJV� XQG (USUREXQJVSKDVH ZXUGHQ GLH 6\VWHPH
+5$����� XQG +5$����� �$EE� �� ]XU (LQVDW]UHLIH JHEUDFKW� 'LH 6\VWHPH ZXUGHQ
QDFK XPIDQJUHLFKHQ 7HVWV LQ ,OPHQDX HUVWPDOV DXI GHU /HLS]LJHU )U�KMDKUVPHVVH ����
GHU gIIHQWOLFKNHLW SUlVHQWLHUW�

$EELOGXQJ �� +5$ ���������

$OV 'LJLWDOUHFKQHU NDPHQ GLH JOHLFKHQ 5RERWURQ�5HFKQHU ZLH LQ GHU HUVWHQ +\EULGUHFK�
QHUJHQHUDWLRQ ]XP (LQVDW]� $OV $QDORJUHFKQHUWHLO ZXUGH GHU YRQ 9806 XQG $5,70$
QHX HQWZLFNHOWH 5HFKQHU $'7 ���� HLQJHVHW]W� GHU JHJHQ�EHU +5$���������� GXUFK
IROJHQGH (LJHQVFKDIWHQ ]X HLQHU QHXHQ 4XDOLWlW GHU 6\VWHPH I�KUWH�

x 'LH 'LJLWDOUHFKQHUNRSSOXQJ ZDU LQ GHQ $QDORJUHFKQHU LQWHJULHUW�
x $QIDQJVZHUWH I�U GLH ,QWHJULHUHU XQG VRQVWLJH 3DUDPHWHU NRQQWHQ �EHU �� 'LJL�

WDOSRWHQWLRPHWHU GXUFK GHQ 'LJLWDOUHFKQHU HLQJHVWHOOW ZHUGHQ�
x GLH (LQ� XQG $XVJlQJH GHU $QDORJUHFKQHUNRPSRQHQWHQ NRQQWHQ �EHU GHQ 'LJL�

WDOUHFKQHU DEJHIUDJW ZHUGHQ�
x HV H[LVWLHUWH HLQH JUR�H $Q]DKO YRQ 0|JOLFKNHLWHQ ]XU 6WHXHUXQJ GHV $QDORJ�

UHFKQHUV GXUFK GHQ 'LJLWDOUHFKQHU VRZLH ]XU $EIUDJH ORJLVFKHU =XVWlQGH�
x HV ZXUGHQ DXVZHFKVHOEDUH 3URJUDPPLHUWDIHOQ YHUZHQGHW�



���

'LHVH 6\VWHPH ERWHQ KDUGZDUHVHLWLJ GLH 9RUDXVVHW]XQJHQ I�U GLH 5HDOLVLHUXQJ DOOHU XQWHU
�� DXIJHI�KUWHQ =LHOH GHV +\EULGUHFKQHUV\VWHPHLQVDW]HV� 'LH UHODWLY JUR�H $Q]DKO DQ
'LJLWDOSRWHQWLRPHWHUQ VRZLH GHU P|JOLFKH =XJULII GHV 'LJLWDOUHFKQHUV DXI GLH $QDORJ�
UHFKQHUNRPSRQHQWHQ JHVWDWWHWHQ HLQH GXUFKJlQJLJH GLJLWDOUHFKQHUJHVWHXHUWH 9RUEHUHL�
WXQJ GHV $QDORJUHFKQHUODXIHV HLQVFKOLH�OLFK GHU 9HULILNDWLRQ GHU 5HFKQHUYHUVFKDOWXQJ
XQG GHU )XQNWLRQVW�FKWLJNHLW GHU YHUZHQGHWHQ $QDORJUHFKQHUNRPSRQHQWHQ� =XU YROO�
VWlQGLJHQ $XWRPDWLVLHUXQJ GHU $QDORJUHFKQHUYRUEHUHLWXQJ IHKOWH QXU QRFK GLH +DUG�
ZDUHYRUDXVVHW]XQJ I�U HLQH DXWRPDWLVFKH 9HUVFKDOWXQJ GHU $QDORJUHFKQHUNRPSRQHQWHQ�
'LHVHV WHFKQLVFKH 3UREOHP ZXUGH MHGRFK ZHJHQ GHV Q|WLJHQ $XIZDQGHV YRQ NHLQHP
+HUVWHOOHU EHIULHGLJHQG JHO|VW�

$EELOGXQJ �� +5$ ���� 6\VWHP� OLQNV $'7��� PLW $QDORJSHULSKHULH XQG %HGLHQVFKUHLE�
PDVFKLQH� LP +LQWHUJUXQG /RFKEDQGVWDWLRQ XQG 5����� UHFKWV 3ODWWHQVWUHFNH

� 6RIWZDUHHQWZLFNOXQJ I�U GLH +5$�6\VWHPH

9RQ VHLWHQ GHU +DUGZDUHSURGX]HQWHQ ODJ ]X %HJLQQ GHU +5$�(QWZLFNOXQJVDUEHLWHQ
NHLQHUOHL (UIDKUXQJ DXI GHP *HELHW GHU Q|WLJHQ +\EULGUHFKQHUVRIWZDUH YRU� VR GD� GLHV�
EH]�JOLFK QDFK HLQHP .RRSHUDWLRQVSDUWQHU JHVXFKW ZXUGH� 'LHVHQ IDQG PDQ LQ )RUP
HLQHU $UEHLWVJUXSSH DP 5HFKHQ]HQWUXP GHU 7+ ,OPHQDX� 'RUW ZXUGHQ DQZHQGXQJVRUL�
HQWLHUWH )RUVFKXQJVDUEHLWHQ DXI GHP *HELHW GHU +\EULGUHFKHQWHFKQLN GXUFK 3URI� 'U� 5�
6FK|QHIHOG JHOHLWHW� ,Q GLH $UEHLWHQ GLHVHU *UXSSH ZXUGHQ LP ZHLWHUHQ GLH GXUFK GHQ
$XWRU JHOHLWHWHQ 6RIWZDUHHQWZLFNOXQJVDUEHLWHQ I�U GLH +5$�6\VWHPH LQWHJULHUW�

'LH 6RIWZDUHHQWZLFNOXQJ EHJDQQ PLW 9HUI�JEDUNHLW GHV HUVWHQ +5$�6\VWHPV LP -DKUH
���� XQG ZXUGH JHJHQ (QGH GHU ��HU -DKUH DEJHVFKORVVHQ� $EE� � ]HLJW HLQH JUREH h�
EHUVLFKW �EHU GLH ZLFKWLJVWHQ GHU HQWZLFNHOWHQ 6RIWZDUHEDXVWHLQH� GLH LP IROJHQGHQ NXU]
EHVFKULHEHQ ZHUGHQ VROOHQ�



���

$EELOGXQJ �� 6RIWZDUH I�U +5$ 6\VWHPH

��� %HWULHEVV\VWHPHEHQH

=)7�5 NRQQWH EHL GHU (QWZLFNOXQJ GHU %HWULHEVV\VWHPH I�U GLH 5�����������)DPLOLH
DXI ZHQLJ (UIDKUXQJ DXIEDXHQ� HQWZLFNHOWH DEHU HLJHQH %HWULHEVV\VWHPOLQLHQ RKQH 2UL�
HQWLHUXQJ DQ GHU 6RIWZDUH GHV +DUGZDUHSHQGDQWV ± GHU ''3 ���� 6R ZDU HV QLFKW YHU�
ZXQGHUOLFK� GD� $QIDQJ GHU ��HU -DKUH ]XQlFKVW NHLQ HLQKHLWOLFKHV PRGXODUHV .RQ]HSW
XQG NHLQ HLQKHLWOLFKHV $QZHQGXQJVSURJUDPPLQWHUIDFH I�U DOOH %HWULHEVV\VWHPYDULDQWHQ
YRUODJHQ� 9LHOPHKU ZXUGH LQ $EKlQJLJNHLW YRQ GHU ]X EHGLHQHQGHQ 6HNXQGlUVSHLFKHU�
WHFKQLN HLQH $Q]DKO YRQ XQWHUVFKLHGOLFKHQ %HWULHEVV\VWHPHQ HQWZLFNHOW �NHUQVSHLFKHU�
RULHQWLHUW� (6.2� ($6� SODWWHQRULHQWLHUW� (632�$632� EDQGRULHQWLHUW� 266(3�� 'LH
$XVZDKO QXU HLQHV %DVLVV\VWHPV I�U GLH +\EULGUHFKHQWHFKQLN ZDU GHVKDOE QLFKW P|JOLFK�
VR GD� GDI�U XQWHUVFKLHGOLFKH %HWULHEVV\VWHPEDVLVOLQLHQ JHQXW]W ZHUGHQ PX�WHQ�

(LQ HUVWHV %HWULHEVV\VWHP (6.2��+ I�U +5$����� 6\VWHPH ZXUGH YRQ 5RERWURQ DXI
%DVLV HLQHV (FKW]HLWEHWULHEVV\VWHPV I�U GHQ 5����� HQWZLFNHOW� (V HQWKLHOW GLH .RSSHO�
ZHUNVEHGLHQXQJ XQG HLQH ,QWHUUXSWEHKDQGOXQJ HQWVSUHFKHQG GHP (FKW]HLWYHUDUEHLWXQJV�
NRQ]HSW GHU (6.2 %HWULHEVV\VWHPH� 'DV 6\VWHP ZDU DOV HLQH QLFKW DXI GHQ +\EULGUHFK�
QHUHLQVDW] ]XJHVFKQLWWHQH %HKHOIVO|VXQJ DQ]XVHKHQ�

'DV .RQ]HSW GHU 1XW]XQJ GHV (FKW]HLWEHWULHEVV\VWHPV (6.2 I�U GLH +\EULGUHFKQHUV\V�
WHPH ZXUGH GHVKDOE LQ ,OPHQDX QHX HQWZLFNHOW XQG LQ )RUP GHV (6.2�����+$ I�U GLH
6\VWHPH +5$���������� LPSOHPHQWLHUW� %HVRQGHUHV $XJHQPHUN ZXUGH GDEHL DXI HLQH
KRKH 5HDNWLRQVJHVFKZLQGLJNHLW GHV 'LJLWDOUHFKQHUV DXI GLH $QDORJUHFKQHULQWHUUXSWV LQ
GHU 3DUDOOHODUEHLWVSKDVH GHV 6\VWHPV JHOHJW� 6LH ZXUGH GXUFK HLQH VSH]LHOOH (FKW]HLWRU�
JDQLVDWLRQ LQ GLHVHU 3KDVH HUUHLFKW� 'DU�EHU KLQDXV ZXUGH HLQH DXI GLH %HODQJH GHU +\E�
ULGUHFKQHUO|VXQJ ]XJHVFKQLWWHQH 'LDORJVFKQLWWVWHOOH ]XP 6\VWHP HQWZLFNHOW� GLH GLH
6WHXHUXQJ XQG .RQWUROOH GHV $QDORJUHFKQHUV LQ GHU QLFKW ]HLWNULWLVFKHQ 3KDVH GHU +\E�
ULGUHFKQHUO|VXQJ �DX�HUKDOE GHU 3DUDOOHODUEHLWVSKDVH� HUODXEWH�

)�U GLH %HGLHQXQJ YRQ 632=$ RGHU $'7����� LQ 6WDQGDORQH�3URJUDPPHQ E]Z� XQWHU
%HWULHEVV\VWHPHQ� GLH $QZHQGXQJHQ QLFKW LP EHVFKUlQNWHQ %HIHKOVPRGXV DUEHLWHQ
OLH�HQ �DQ 5����� 5HFKQHUQ H[LVWLHUWH GLHVHU 0RGXV QLFKW�� ZXUGH HLQ 8QWHUSURJUDPP�
SDNHW 6($ I�U 632=$ XQG $'7 �VHOEVWlQGLJHV (LQ��$XVJDEHSURJUDPPSDNHW� HQWZL�
FNHOW� GDV GLH .RSSHOZHUNV��$QDORJUHFKQHUEHGLHQXQJ �EHUQDKP XQG GLH 3DUDOOHODUEHLW
YRQ $QDORJ� XQG 'LJLWDOUHFKQHU LQ JOHLFKHU :HLVH UHDOLVLHUWH ZLH GDV (6.2�+$ 6\VWHP�



���

)�U +5$����� ZXUGH XQWHU 1XW]XQJ HLQLJHU 5RERWURQ�%HWULHEVV\VWHPNRPSRQHQWHQ HLQ
HLQIDFKHV 3ODWWHQEHWULHEVV\VWHP ($6���3, �(LQ��$XVJDEHV\VWHP � SODWWHQRULHQWLHUW �
,OPHQDX I�U 5������ HQWZLFNHOW� 'DV 6\VWHP DUEHLWHWH PLW GHP $XIEHUHLWXQJVV\VWHP
$632 �SODWWHQRULHQWLHUWHV 5RERWURQ�%HWULHEVV\VWHP� GDV GLH 3URJUDPPHQWZLFNOXQJ
XQWHUVW�W]WH� ]XVDPPHQ XQG ZXUGH YRU DOOHP LQ 9HUELQGXQJ PLW GHP ,QWHUSUHWHU ',:$�
+<%5,' JHQXW]W� 'LH JHVDPWH +\EULGUHFKQHUKDUGZDUH ZXUGH GXUFK GLHVH 6\VWHPNRP�
SRQHQWHQ RSWLPDO JHQXW]W� XQG GLH LQWHUDNWLYHQ 1XW]HUVFKQLWWVWHOOHQ ZDUHQ JXW DXI GHQ
JHVDPWHQ 3UREOHPO|VXQJVSUR]H� ]XJHVFKQLWWHQ� 'LHVH 6\VWHPNRPELQDWLRQ NDQQ DOV GDV
DXVJHUHLIWHVWH +\EULGUHFKQHUEHWULHEVV\VWHP EHWUDFKWHW ZHUGHQ� ZDV I�U GLH +5$�
6\VWHPH HQWZLFNHOW ZXUGH� $OOHUGLQJV ZXUGH HV QLFKW YHUWULHEHQ XQG GDV DXV JXWHP
*UXQG� GHQQ HV JDE QXU HLQ +5$�6\VWHP PLW 3ODWWHQ� GDV LQ ,OPHQDX�

��� 6\VWHPSURJUDPPH

1HEHQ XPIDQJUHLFKHQ 7HVWSURJUDPPHQ I�U GHQ $QDORJUHFKQHU XQG GLH $QDORJ�
�'LJLWDOUHFKQHUNRSSOXQJ ZXUGHQ 3URJUDPPH I�U 6WDQGDUGDXIJDEHQ GHV 'LJLWDOUHFKQHUV
ZlKUHQG GHU 3DUDOOHODUEHLWVSKDVH� LQVEHVRQGHUH I�U GLH 5HDOLVLHUXQJ YRQ GLJLWDOHQ )XQN�
WLRQVJHEHUQ� HQWZLFNHOW

��� 'LDORJVFKQLWWVWHOOH

(UVWH (UIDKUXQJHQ PLW GHU 1XW]XQJ GHU (6.2 %HWULHEVV\VWHPH ]HLJWHQ� GD� HV $N]HS�
WDQ]SUREOHPH EHL GHQ 1XW]HUQ JDE� GLH IROJHQGH 8UVDFKHQ KDWWHQ�

x 'LH 1XW]HU YRQ $QDORJUHFKHQWHFKQLN ZDUHQ HV JHZRKQW� 0RGHOOlQGHUXQJHQ
VRZRKO TXDOLWDWLY DOV DXFK TXDQWLWDWLY VHKU VFKQHOO GXUFK 8PVWHFNHQ YRQ 3UR�
JUDPPLHUVFKQ�UHQ XQG 9HUlQGHUQ YRQ 3RWHQWLRPHWHUHLQVWHOOXQJHQ YRU]XQHK�
PHQ� 0DQ EOLHE GDPLW JHGDQNOLFK ÄLP 3UREOHP³ XQG NRQQWH VLFK DXI GHVVHQ /|�
VXQJ NRQ]HQWULHUHQ� RKQH YRQ DXIZHQGLJHQ WHFKQLVFKHQ 9RUDUEHLWHQ DEJHOHQNW
]X ZHUGHQ�
'LH Q|WLJHQ $UEHLWHQ EHL bQGHUXQJHQ DP GLJLWDOUHFKQHUVHLWLJHQ 3URJUDPP ZD�
UHQ GDJHJHQ EHL GHQ YHUI�JEDUHQ 6SHLFKHUJU|�HQ GHU KDXSWVlFKOLFK HLQJHVHW]WHQ
5������7HFKQLN LPPHQV� GD NHLQ +DXSWVSHLFKHUSODW] I�U DOOH EHQ|WLJWHQ 6\V�
WHPSURJUDPPH YRUKDQGHQ ZDU XQG H[WHUQH 0DVVHQVSHLFKHU IHKOWHQ� 'LH 9RUEH�
UHLWXQJ E]Z� bQGHUXQJ GHV 'LJLWDOUHFKQHUSURJUDPPWHLOV DUWHWH GHVKDOE JH�
Z|KQOLFK LQ .lPSIHQ PLW GHP /RFKVWUHLIHQPHGLXP DXV� 'LH ODQJVDPHQ XQG
XQVLFKHUHQ /RFKVWUHLIHQOHVHU ELOGHWHQ HLQH 6FKZDFKVWHOOH GHV 6\VWHPV� )�U GLH
1XW]HU ZDU GDPLW GHU 8PJDQJ ]XPHLVW IUXVWULHUHQG�

x 'HU 8PIDQJ GHU ]X EHKHUUVFKHQGHQ 3URJUDPPLHU� XQG 1XW]HUVFKQLWWVWHOOHQ GHV
'LJLWDOUHFKQHUV ZDU I�U GLH PHLVWHQ +\EULGUHFKQHUQXW]HU EHL 9HUZHQGXQJ GHU
(6.2�3ODWWIRUP ]X NRPSOH[�



���

$XV GLHVHQ *U�QGHQ ZXUGH QDFK HUVWHQ (UIDKUXQJHQ PLW GHU (6.2�EDVLHUWHQ 6RIWZDUH
QDFK :HJHQ JHVXFKW� XP GHP +\EULGUHFKQHUSURJUDPPLHUHU XQG �QXW]HU GLJLWDOUHFKQHU�
VHLWLJ HLQH HLQIDFKH 3URJUDPPLHU� XQG 1XW]HUVFKQLWWVWHOOH ]X ELHWHQ� 'LHVH VROOWH LKP
HLQH $UEHLWVZHLVH DP 'LJLWDOUHFKQHU HUODXEHQ� GLH GHU JHZRKQWHQ $UEHLW DP $QDORJ�
UHFKQHU HQWVSUDFK� EHL GHU DEHU WURW]GHP GLH YROOH *HVFKZLQGLJNHLW GHU +DUGZDUH LQ GHU
5HFKHQSKDVH ]XU 9HUI�JXQJ VWDQG�

,P (UJHEQLV ZXUGH HLQ 6\VWHP NRQ]LSLHUW� GDV

x HLQH VSH]LHOO I�U GLH +5$�6\VWHPH NRQ]LSLHUWH 6SUDFKH LQ GHU QLFKW]HLWNULWL�
VFKHQ 9RUEHUHLWXQJVSKDVH GHU 5HFKQXQJ LQWHUSUHWDWLY �.RPPDQGR RGHU 3UR�
JUDPP� YHUDUEHLWHQ XQG

x ZlKUHQG GHV ]HLWNULWLVFKHQ SDUDOOHOHQ DQDORJ�GLJLWDOHQ 3UREOHPO|VXQJVSUR]HV�
VHV FRPSLOLHUWH 3URJUDPPWHLOH GLUHNW DEDUEHLWHQ NRQQWH�

$OV %DVLV ZXUGH HLQ YRQ 5RERWURQ HQWZLFNHOWHV ,QWHUSUHWHUV\VWHP ',:$ �'LDORJV\VWHP
I�U ZLVVHQVFKDIWOLFKH $QZHQGXQJHQ� YHUZHQGHW� GHP HLQH )2&$/�lKQOLFKH 6SUDFKH ]X
*UXQGH ODJ� ,Q GLHVHV 6\VWHP ZXUGHQ DOOH I�U GLH +\EULGUHFKHQWHFKQLN EHQ|WLJWHQ $Q�
ZHLVXQJHQ XQG 6SUDFKHOHPHQWH HLQJHDUEHLWHW� LQVEHVRQGHUH VRJHQDQQWH $QDORJUHFKQHU�
YDULDEOHQ I�U GLH (LQ��$XVJDEH YRQ :HUWHQ YRP E]Z� ]XP $QDORJUHFKQHU� GHU 6WDUW XQG
GLH 2UJDQLVDWLRQ GHU 3DUDOOHODUEHLW YRQ $QDORJ� XQG 'LJLWDOUHFKQHU VRZLH (OHPHQWH I�U
GLH 9HULILNDWLRQ GHU $QDORJUHFKQHUYHUVFKDOWXQJ� ,P ZHLWHUHQ �HV JDE HLQLJH XQWHUVFKLHG�
OLFKH 1DPHQ I�U GLH HLQJHVHW]WHQ 9DULDQWHQ� VROO GLHVHV ,QWHUSUHWHUV\VWHP DOV ',:$�
+<%5,' EH]HLFKQHW ZHUGHQ�

$QDORJUHFKQHUYDULDEOHQ DGUHVVLHUWHQ $QDORJUHFKQHUNRPSRQHQWHQ XQG VWDQGHQ I�U GHUHQ
$QDORJZHUWH� 'LH ,QWHUSUHWDWLRQ GHUDUWLJHU 9DULDEOHQ LQ DULWKPHWLVFKHQ $XVGU�FNHQ
HUIRUGHUWH GHP]XIROJH (LQJDEHQ YRQ GHQ DGUHVVLHUWHQ $QDORJUHFKQHUNRPSRQHQWHQ�
6WDQG GDJHJHQ HLQH $QDORJUHFKQHUYDULDEOH DXI GHU OLQNHQ 6HLWH HLQHU :HUW]XZHLVXQJ� VR
HUIROJWH GLH $XVJDEH GHV UHFKWVVHLWLJ EHUHFKQHWHQ :HUWHV DQ GLH DGUHVVLHUWH $QDORJUHFK�
QHUNRPSRQHQWH� 'XUFK GLH $XVI�KUXQJ GHU $QZHLVXQJ

/ �& ������  VJUW�[� �$ ������

HUIROJWH VR EHLVSLHOVZHLVH GLH (LQVWHOOXQJ GHV 3RWHQWLRPHWHUV ��� �KLHU NRQQWHQ DXFK
V\PEROLVFKH $GUHVVHQ VWHKHQ� DXI GHQ :HUW GHV UHFKWV VWHKHQGHQ $XVGUXFNHV� LQ GHP
�$ ������ I�U GHQ :HUW GHU $QDORJUHFKQHUNRPSRQHQWH ��� VWDQG�

'XUFK GLH HLQIDFKHQ (GLWLHUP|JOLFKNHLWHQ GHV ,QWHUSUHWHUV XQG ZHJHQ GHU QLFKW Q|WLJHQ
&RPSLOLHU� XQG /DGHSUR]HVVH NRQQWHQ VROFKH 3URJUDPPH I�U GLH 9RUEHUHLWXQJ GHV $QD�
ORJUHFKQHUV VHKU HLQIDFK XQG VFKQHOO HUVWHOOW� JHlQGHUW XQG DXVJHI�KUW ZHUGHQ�

'HU 6WDUW GHU 3DUDOOHOUHFKQXQJ YRQ $QDORJ� XQG 'LJLWDOUHFKQHU HUIROJWH HEHQIDOOV �EHU
HLQ ,QWHUSUHWHUNRPPDQGR� 'HU $EODXI ZDU ZLH LQ GHQ (6.2�6\VWHPHQ RUJDQLVLHUW�
'XUFK $QDORJUHFKQHULQWHUUXSW ZXUGHQ 3URJUDPPH JHVWDUWHW� GLH YRUKHU FRPSLOLHUW XQG
JHODGHQ ZXUGHQ� ,Q GLHVHQ 3URJUDPPHQ NRQQWHQ $QDORJUHFKQHUHLQ���DXVJDEHQ VRZLH



���

=XJULIIH DXI GLH 9DULDEOHQ GHV ,QWHUSUHWHUV �EHU VSH]LHOOH 3URJUDPPLQWHUIDFHV DXVJHI�KUW
ZHUGHQ�

=XU 9HULILNDWLRQ GHU $QDORJUHFKQHUYHUVFKDOWXQJ ZXUGH HLQ 3ULQ]LS UHDOLVLHUW� GDV GLH
)LUPD ($, YHUZHQGHWH� 'DQDFK ZXUGHQ LQ HLQHP 9(5,)<�0RGXV GHV ,QWHUSUHWHUV\V�
WHPV :HUW]XZHLVXQJVDQZHLVXQJHQ VR LQWHUSUHWLHUW� GD� DQ 6WHOOH HLQHU :HUW]XZHLVXQJ
HLQH hEHUSU�IXQJ VWDWWIDQG� RE GHU :HUW GHU OLQNHQ 6HLWH ELV DXI HLQHU YRUJHEEDUHQ *H�
QDXLJNHLWVDEZHLFKXQJ GHP GHU UHFKWHQ 6HLWH HQWVSUDFK� (LQH LQ GLHVHP 0RGXV DXVJH�
I�KUWH $QZHLVXQJ

/ �& ������  VJUW�[� �$ ������

YHUDQOD�WH VRPLW HLQH hEHUSU�IXQJ� RE 3RWHQWLRPHWHU ��� DXI GHQ UHFKWV VWHKHQGHQ :HUW
HLQJHVWHOOW ZDU� ,P =XVDPPHQKDQJ PLW ZHLWHUHQ (LJHQVFKDIWHQ GHV ,QWHUSUHWHUV\VWHPV�
GLH KLHU QLFKW YROOVWlQGLJ EHVFKULHEHQ ZHUGHQ N|QQHQ� NRQQWH PDQ PLW HLQHP HQWVSUH�
FKHQGHQ ',:$�+<%5,'�3URJUDPP QDFKZHLVHQ� GD� JHVWHFNWH $QDORJUHFKQHUYHUVFKDO�
WXQJ VRZLH 3RWHQWLRPHWHUHLQVWHOOXQJHQ GHP ]X O|VHQGHQ 3UREOHP HQWVSUDFKHQ� )�U GLH
(UVWHOOXQJ HLQHV VROFKHQ 9HULILNDWLRQVSURJUDPPHV NRQQWH PDQ HLQIDFKH 5HJHOQ DQJH�
EHQ� 'LH GD]X Q|WLJHQ 6FKULWWH HQWVSUDFKHQ ZHLWJHKHQG GHP NRQYHQWLRQHOOHQ $QD�
ORJUHFKQHUSURJUDPPLHUXQJVSUR]H�� 'LH ZHVHQWOLFKHQ 7HLOH HLQHV VROFKHQ 3URJUDPPV
ZDUHQ $EELOGXQJHQ GHU 5HFKHQVFKDOWXQJ� GHU 6NDOLHUXQJVVEH]LHKXQJHQ XQG DQGHUHU GHP
$QDORJHFKQHUSURJUDPPLHUHU ZRKOEHNDQQWHQ 'LQJH DXI GLH ',:$�+<%5,'�6SUDFKH�

%LOG � ]HLJW VFKHPDWLVFK GLH 3KDVHQ HLQHU +\EULGUHFKQHUO|VXQJ� GLH GXUFK JHHLJQHWH
(OHPHQWH GHU 6SUDFKH ',:$�+<%5,' XQWHUVW�W]W ZXUGHQ�

$EELOGXQJ �� +\EULGUHFKQHUSUREOHPO|VXQJ PLW ',:$�+<%5,'

',:$�+<%5,' ZXUGH LQ PHKUHUHQ 9DULDQWHQ ± VRZRKO DOV 6WDQGDORQH�3URJUDPP� DOV
DXFK I�U (6.2� XQG ($6���3,�%HWULHEVV\VWHPH ± LPSOHPHQWLHUW� 'DV *HVDPWNRQ]HSW
KDWWH VLFK VHKU EHZlKUW� 'LH =LHOVWHOOXQJ GHU ',:$�+<%5,' (QWZLFNOXQJ� 1XW]HU XQG
3URJUDPPLHUHU GXUFK GDV 6\VWHP VR ]X XQWHUVW�W]HQ� GD� lKQOLFKH $UEHLWVZHLVHQ ZLH DQ
HLQHP $QDORJUHFKQHU P|JOLFK ZDUHQ� ZXUGH YROOVWlQGLJ HUUHLFKW� 'DEHL PX�WHQ ZHJHQ
GHU JHPLVFKW LQWHUSUHWLHUHQGHQ�FRPSLOLHUHQGHQ $UEHLWVZHLVH NHLQH $EVWULFKH KLQVLFKWOLFK
GHU *HVFKZLQGLJNHLW GHV 'LJLWDOUHFKQHUSURJUDPPV LQ GHU ]HLWNULWLVFKHQ 3KDVH GHU 5HFK�
QXQJ JHPDFKW ZHUGHQ�

1DFK GHU (LQI�KUXQJ ZXUGH GDV 6\VWHP ± LQVEHVRQGHUH LQ GHU 6WDQGDORQH�9DULDQWH ± YRQ
DOOHQ +\EULGV\VWHPQXW]HUQ YHUZHQGHW�� +\EULGV\VWHPQXW]HU� GLH YRU GHU ',�
:$�+<%5,'�(LQI�KUXQJ KLQVLFKWOLFK GHU 'LJLWDOUHFKQHUQXW]XQJ VHKU ]|JHUOLFK ZDUHQ�



���

HLJQHWHQ VLFK GDQDFK VHKU VFKQHOO GDV Q|WLJH :LVVHQ DQ XQG EH]RJHQ GLH 'LJLWDOUHFKQHU�
QXW]XQJ ]XQHKPHQG LQ GHQ 3UREOHPO|VXQJVSUR]H� HLQ�

��� $QDORJUHFKQHUSURJUDPPLHUXQJ XQG $QDORJUHFKQHUYRUEHUHLWXQJ

:LH EHVFKULHEHQ� VHW]WH GLH 9HULILNDWLRQ GHU bTXLYDOHQ] YRQ 5HFKQHUYHUVFKDOWXQJ XQG
$XVJDQJVSUREOHP YRUDXV� GD� GLH $EELOGXQJ GHU ]X O|VHQGHQ 3UREOHPGLIIHUHQWLDOJOHL�
FKXQJHQ LQ GLH GLH $QDORJUHFKQHUYHUVFKDOWXQJ EHVFKUHLEHQGHQ ',:$�+<%5,'�
.RQVWUXNWH QDFK HLQHP EHVWLPPWHQ 6FKHPD ]X HUIROJHQ KDWWH� 'DV HQWVSUHFKHQGH 3UR�
JUDPPLHUYHUIDKUHQ ZDU HLQHUVHLWV DXIZHQGLJ� DQGHUHUVHLWV MHGRFK VFKHPDWLVFK DE]XZL�
FNHOQ� 'DV OHJWH GHQ *HGDQNHQ GHU (QWZLFNOXQJ HLQHV )DFKVSUDFKHQFRPSLOHUV QDKH� GHU
HLQH (LQJDEHVSUDFKH YHUDUEHLWHQ� GLH ]X O|VHQGHQ 'LIIHUHQWLDOJOHLFKXQJHQ EHVFKUHLEHQ
XQG GDUDXV HLQ HQWVSUHFKHQGHV ',:$�3URJUDPP JHQHULHUHQ NRQQWH� GDV

x DOV QRWZHQGLJH 9HUVFKDOWXQJ GHV $QDORJUHFKQHUV LQWHUSUHWLHUW ZHUGHQ XQG VR�
PLW GHP $QDORJUHFKQHUSURJUDPPLHUHU I�U GLH 9HUVFKDOWXQJ GHV $QDORJUHFK�
QHUV GLHQHQ NDQQ�

x GLH 6NDOLHUXQJVEH]LHKXQJHQ ]ZLVFKHQ GHQ 3UREOHPJOHLFKXQJHQ XQG GHQ 0D�
VFKLQHQJOHLFKXQJHQ HQWKlOW� VR GD� GLH :HUWH GHU $QDORJUHFKQHUO|VXQJHQ GDPLW
LQ GLH :HUWH GHU 3UREOHPJOHLFKXQJHQ XPJHUHFKQHW ZHUGHQ N|QQHQ�

x $QZHLVXQJHQ I�U GLH (LQVWHOOXQJ GHU 'LJLWDOSRWHQWLRPHWHU EHVLW]W XQG
x LQ GHU EHVFKULHEHQHQ $UW I�U GHQ 1DFKZHLV GHU .RUUHNWKHLW GHU $QDORJUHFKQHU�

YHUVFKDOWXQJ XQG GHU )XQNWLRQ GHU YHUZHQGHWHQ .RPSRQHQWHQ EHQXW]W ZHUGHQ
NDQQ�

(LQ VROFKHU &RPSLOHU $925 �$QDORJUHFKQHU�9RUEHUHLWXQJVSURJUDPP� ZXUGH I�U GLH
+5$�6\VWHPH XQG I�U GLH =LHOVSUDFKH ',:$�+<%5,' HQWZLFNHOW� (U UHGX]LHUWH GLH
9RUEHUHLWXQJ HLQHU +\EULGUHFKQHUO|VXQJ HUKHEOLFK� LQGHP HU GHQ 3URJUDPPLHUHU YRQ GHU
DXIZHQGLJHQ $EOHLWXQJ GHU 5HFKQHUVFKDOWXQJ XQG GHU $EOHLWXQJ HLQHV HQWVSUHFKHQGHQ
',:$�+<%5,'�3URJUDPPHV �EHU HLQHQ ODQJZLHULJHQ XQG IHKOHUWUlFKWLJHQ 3UR]H� YRQ
*OHLFKXQJVXPVWHOOXQJHQ XQG �QRUPLHUXQJHQ EHIUHLWH�

� (LQVFKlW]XQJ GHU $UEHLWHQ DXV KHXWLJHU 6LFKW

'LH +5$�6\VWHPH HUUHLFKWHQ PLW +5$���������� YRQ VHLWHQ GHU +DUGZDUH ���� GHQ
LQWHUQDWLRQDOHQ 6WDQG YRQ HWZD ���� �6\VWHPH GHU )LUPD ($,�� 9RQ VHLWHQ GHU 6RIWZDUH
ZDU GHU KLHU XPULVVHQH 8PIDQJ HUVW VSlWHU YHUI�JEDU�

,P 5*:�%HUHLFK ZDUHQ GLH +5$�6\VWHPH GLH HLQ]LJHQ +\EULGUHFKQHUV\VWHPH� GLH LQ
HLQHU JU|�HUHQ 6HULH SURGX]LHUW ZXUGHQ� 6LH ZDUHQ LP 5*:�%HUHLFK GXUFKDXV DOV 6SLW�
]HQSURGXNWH DQ]XVHKHQ XQG HUKLHOWHQ ���� XQG ���� DXI 0HVVHQ LQ /HLS]LJ XQG %UQR
�ý665� LQVJHVDPW GUHL *ROGPHGDLOOHQ�



���

'LH 1XW]XQJ GHU 6\VWHPH HUIROJWH LQ GHU ''5 WHLOZHLVH DXI KRKHP 1LYHDX� WHLOZHLVH
IHKOWHQ MHGRFK EHL GHQ 1XW]HUQ DQIDQJV GLH HUIRUGHUOLFKHQ .HQQWQLVVH LQ GHU 'LJLWDOUHFK�
QHUSURJUDPPLHUXQJ� VR GD� HUVW QDFK HUKHEOLFKHQ (LQDUEHLWXQJV]HLWHQ V\VWHPDGlTXDWH
3UREOHPO|VXQJVWHFKQRORJLHQ JHQXW]W ZHUGHQ NRQQWHQ� 'XUFK GLH *U�QGXQJ HLQHU 1XW�
]HUJHPHLQVFKDIW GHU +5$�6\VWHP�1XW]HU LP -DKUH ���� NRQQWHQ :LVVHQ XQG (UIDKUXQ�
JHQ �EHU +DUG� XQG 6RIWZDUH XQG �EHU HQWZLFNHOWH 3URJUDPPH VFKQHOOHU ZHLWHUJHJHEHQ
ZHUGHQ�

$OV JHJHQ (QGH GHU ��HU -DKUH +DUGZDUH� 6RIWZDUH XQG GDV Q|WLJH :LVVHQ �EHU GLH 1XW�
]XQJ GHU +5$�6\VWHPH YRUKDQGHQ ZDUHQ� ]HLFKQHWH VLFK ZHJHQ ]XQHKPHQGHU /HLV�
WXQJVIlKLJNHLW GHU 'LJLWDOUHFKQHU XQG GHU (LQI�KUXQJ GHU 0LNURUHFKHQWHFKQLN GDV (QGH
GHU +\EULGUHFKQHUQXW]XQJ XQG GDPLW GHU :HLWHUHQWZLFNOXQJ GHU +\EULGUHFKQHU DE�

+DUGZDUHHQWZLFNOXQJVYRUKDEHQ ZLH GLH :HLWHUHQWZLFNOXQJ GHV $'7 ����� GLH GLJLWDO�
UHFKQHUJHVWHXHUWH 9HUVFKDOWXQJ GHV $QDORJUHFKQHUV XQG GLH GLJLWDOH 5HDOLVLHUXQJ GHV
$QDORJUHFKQHUSULQ]LSV �EHU VSH]LHOOH +DUGZDUH� ZXUGHQ GHVKDOE DXIJHJHEHQ�

/LWHUDWXUYHU]HLFKQLV

+�EHO� *�� 6FKU|GHU� +� 3�� $XWRPDWLVLHUWH $QDORJUHFKQHUYRUEHUHLWXQJ� ,Q� UHFKHQWHFKQLN� GDWHQ�
YHUDUEHLWXQJ �� ������� %HLKHIW �� 6� ������

5HVFKNH� '�� 6FKHIIHO� +�� 6FK|QHIHOG� 5�� (LQVDW] YRQ 5 ���� XQG 5 ���� LQ K\EULGHQ 5HFKQHU�
V\VWHPHQ� ,Q� UHFKHQWHFKQLN� GDWHQYHUDUEHLWXQJ �� ������� �� 6� ������

6FKHIIHO� +�� +\EULGUHFKQHUO|VXQJHQ PLW GHP 6\VWHP ',:$ +$�',.2� ,Q� UHFKHQWHFKQLN� GDWHQ�
YHUDUEHLWXQJ �� ������� %HLKHIW �� 6� ������

6FKHIIHO� +�� 6WDKO� $�� (UZHLWHUWHV (6.2 ���� I�U +\EULGUHFKHQWHFKQLN� ,Q� UHFKHQWHFKQLN�
GDWHQYHUDUEHLWXQJ �� ������� %HLKHIW �� 6� �����


