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'LSO���,QJ� 0DUNXV .|QLJ� 'LSO���,QJ� )UDQN 6HOOHUKRII
,QVWLWXW I�U %DXLQIRUPDWLN� 8QLYHUVLWlW +DQQRYHU

.XU]IDVVXQJ� 6LPXODWLRQVPRGHOOH GLHQHQ GHU %HXUWHLOXQJ GHV 9HUKDOWHQV YRQ 6\VWHPHQ
RGHU 3UR]HVVHQ� $XI GHU *UXQGODJH DOOJHPHLQHU 0RGHOOLHUXQJVWHFKQLNHQ N|QQHQ VROFKH
6\VWHPH XQG 3UR]HVVH DEVWUDKLHUW ZHUGHQ� XP VLH GDQQ UHFKQHUJHUHFKW DE]XELOGHQ XQG
]X LPSOHPHQWLHUHQ� (LQ .DQDOQHW] ]XU 6WDGWHQWZ VVHUXQJ NDQQ DOV HLQ VROFKHV 6\VWHPDXI�
JHIDVVW ZHUGHQ� )ÚU GHQ (LQVDW] LP5DKPHQ HLQHU /HKUYHUDQVWDOWXQJZLUG GHU %HWULHE HLQHV
(QWZ VVHUXQJVV\VWHPV LQ $EK QJLJNHLW XQWHUVFKLHGOLFKHU 6LHGOXQJVVWUXNWXUHQ XQWHU�
VXFKW� $XIJDEH GHU .DQDOQHW]EHPHVVXQJ LVW HV� 5RKUTXHUVFKQLWWH RGHU ]XV W]OLFKH (LQ�
EDXWHQ �5HJHQUÚFNKDOWHEHFNHQ HWF�� VR ]X Z KOHQ� GD| DXFK NULWLVFKH $EIOÚVVH VFKDGORV
DEJHIÚKUW ZHUGHQ NÐQQHQ� 'LH YRUJHVWHOOWH ,PSOHPHQWLHUXQJ GLHQW GHU $XIDUEHLWXQJ GHV
/HKUVWRIIHV� HLJQHW VLFK MHGRFK DXFK ]XP$XIEDX HLQHV 6LPXODWLRQVV\VWHPV IÚU GHQ (LQVDW]
LQ GHU )RUVFKXQJ�

� *UXQGODJHQ
8PGDV9HUKDOWHQ YRQ UHDOHQ6\VWHPHQ XQWHUVXFKHQ ]X N|QQHQ�ZHUGHQ0RGHOOH JHELOGHW�
XP DQVFKOLH�HQG 6LPXODWLRQHQ PLW LKQHQ GXUFKI�KUHQ ]X N|QQHQ� 'LH )RUPXOLHUXQJ HLQHV
0RGHOOV NDQQ PLW +LOIH HLQHU $QDORJLH� HLQHP 6DW] PDWKHPDWLVFKHU )RUPHOQ RGHU HLQHU
)ROJH YRQ $QZHLVXQJHQ YRUJHQRPPHQ ZHUGHQ� =XP $QDO\VLHUHQ YRQ 6\VWHPHQ XQG ]XU
*HVWDOWXQJ HLQHV HQWVSUHFKHQGHQ 0RGHOOV H[LVWLHUHQ DOOJHPHLQH *UXQGODJHQ XQG 9RUJH�
KHQVZHLVHQ� 6LH ZHUGHQ LQ >�@ XQG >�@ DXVI�KUOLFK EHKDQGHOW�

��� 6\VWHPH

6\VWHPH VLQG QDW�UOLFKH RGHU WHFKQLVFKH .RQVWUXNWLRQHQ� GLH HLQHQ EHVWLPPWHQ =XVWDQG
XQG HLQ EHVWLPPWHV 9HUKDOWHQ EHVFKUHLEHQ� ,P DOOJHPHLQHQ EHVLW]HQ VLH IROJHQGH 0HUN�
PDOH�

(LQ 6\VWHP

F HUI�OOW HLQH EHVWLPPWH $XIJDEH� GLH GHQ 6\VWHP]ZHFN GHILQLHUW�

F EHVWHKW DXV HLQHU 0HQJH YRQ (OHPHQWHQ XQG GHUHQ %H]LHKXQJHQ XQG

F LVW QLFKW WHLOEDU�

(LQ 6\VWHP ZLUG LPPHU LP =XVDPPHQKDQJ PLW VHLQHU 8PJHEXQJ EHWUDFKWHW� =ZLVFKHQ
6\VWHPXQG8PJHEXQJEHILQGHW VLFK HLQH*UHQ]H�'LH8PJHEXQJ NDQQPLW+LOIH YRQ VRJH�
QDQQWHQ lX�HUHQ (LQZLUNXQJHQ (LQIOX� DXI GDV 6\VWHP QHKPHQ� $XI GHU DQGHUHQ 6HLWH
JLEW GDV 6\VWHP $XVZLUNXQJHQ DQ VHLQH 8PJHEXQJ ZHLWHU� 'LHVHU 9RUJDQJ ZLUG DOV 9HU�
KDOWHQ GHV 6\VWHPV EH]HLFKQHW� 'DV 9HUKDOWHQ ZLUG GXUFK GHQ =XVWDQG GHV 6\VWHPV EH�
HLQIOX�W� +LHU]X ZHUGHQ =XVWDQGVJU|�HQ �6SHLFKHUJU|�HQ� LP 6\VWHP GHILQLHUW�

'HU =XVWDQG HLQHV 6\VWHPV NDQQ GXUFK lX�HUH (LQZLUNXQJHQ XQG 9HUlQGHUXQJHQ LP 6\�
VWHP VHOEVW YHUlQGHUW ZHUGHQ� :HQQ DOOH (LQZLUNXQJHQ� 9HUKDOWHQVJU|�HQ� =XVWDQGVJU|�
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�HQ XQG 9HUELQGXQJHQ ]ZLVFKHQ GLHVHQ *U|�HQ EHVWLPPW ZXUGHQ� NDQQ HLQH
6\VWHPVWUXNWXU I�U GLHVHV 6\VWHP JHIXQGHQ ZHUGHQ� GLH GDV 9HUKDOWHQ GHV 6\VWHPV EH�
VFKUHLEW�

6\VWHP�� 6\VWHP��

6\VWHPJUHQ]H

%H]LHKXQJHQ

6\VWHPHOHPHQWH

HLQZLUNXQJHQ DXVZLUNXQJHQ

%LOG ���� 6WUXNWXU HLQHV 6\VWHPV

%HL JHQDXHU %HWUDFKWXQJ N|QQHQ NRPSOH[H 6\VWHPH VHKU RIW LQ HLJHQVWlQGLJH 7HLOV\�
VWHPH DXIJHVSDOWHQ ZHUGHQ� -HGHV 7HLOV\VWHP EHVLW]W GDQQ ZLHGHU HLJHQH (LJHQVFKDIWHQ�
*UHQ]HQ XQG (LQZLUNXQJHQ� GLH XQWHUVXFKW XQGPRGHOOLHUW ZHUGHQ N|QQHQ� ,VW GLH 6\VWHP�
VWUXNWXU EHNDQQW XQG LKU 9HUKDOWHQ EHVWLPPEDU� VR NDQQ GDV 9HUKDOWHQ GHV *HVDPWV\�
VWHPV DOV =XVDPPHQVSLHO GHU 7HLOV\VWHPH YHUVWDQGHQ ZHUGHQ�

��� 0RGHOOH

:HQQ HLQ 6\VWHP DQDO\VLHUW ZXUGH XQG QXQ HLQ HQWVSUHFKHQGHV 0RGHOO I�U GLHVHV IRUPX�
OLHUW ZHUGHQ VROO� PX� GLH 3UREOHPVWHOOXQJ� I�U GLH GDV0RGHOO HLQH $QWZRUW OLHIHUQ VROO� HLQ�
GHXWLJ GHILQLHUW VHLQ� (LQ DOOJHPHLQ J�OWLJHV 0RGHOO LVW QXU PLW KRKHP $XIZDQG HUVWHOOEDU�
$XV GHP $QWZRUWEHUHLFK ZLUG GHU0RGHOO]ZHFN EHVWLPPW� 'HU 0RGHOO]ZHFN LVW GLH ZLFKWLJ�
VWH 9RUJDEH GHU 0RGHOOHQWZLFNOXQJ� (LQH HIIL]LHQWH XQG NQDSSH $EELOGXQJ GHV 6\VWHPV
ZLUG HUVW GXUFK HLQH )RNXVVLHUXQJ HUP|JOLFKW� GLH YRP 0RGHOO]ZHFN HU]ZXQJHQ ZLUG� =X
EHDFKWHQ LVW� GD� LP 0RGHOO YRUJHQRPPHQH 9HUHLQIDFKXQJHQ JHJHQ�EHU GHP UHDOHQ 6\�
VWHP GLH *�OWLJNHLW GHV 0RGHOOV QLFKW QDFKWHLOLJ EHHLQIOXVVHQ�

,P QlFKVWHQ 6FKULWW HUIROJW GLH 1DFKELOGXQJ GHU 6\VWHPVWUXNWXU� 'DV 9HUKDOWHQ HLQHV 6\�
VWHPV NDQQ DXV GHU 8QWHUVXFKXQJ VHLQHU .RPSRQHQWHQ� GHQ 9HUELQGXQJHQ XQWHUHLQDQ�
GHU XQG DXV GHU %HVFKUHLEXQJ GHU 6WUXNWXU DEJHOHLWHW ZHUGHQ� 'LH YHUHLQIDFKWH 6WUXNWXU
ZLUG GDQQ I�U GLHVHQ 0RGHOO]ZHFN �EHUSU�IW� ,Q GHU 5HJHO Ol�W VLFK GLH .RUUHNWKHLW HLQHV
0RGHOOV QLFKW EHZHLVHQ� 'DKHU ZLUG DXFK QLFKW YRQ GHU 5LFKWLJNHLW HLQHV 0RGHOOV JHVSUR�
FKHQ� VRQGHUQ OHGLJOLFK YRQ GHU *�OWLJNHLW I�U GHQ 0RGHOO]ZHFN�

��� 0RGHOOELOGXQJ

8PYRQHLQHP6\VWHP]X HLQHP0RGHOO ]X NRPPHQ� ZHUGHQ LQ GHU5HJHO IROJHQGH6FKULWWH
GXUFKODXIHQ�

'HILQLWLRQ GHU 3UREOHPVWHOOXQJ XQG GHV0RGHOO]ZHFNV�'LH $XIJDEHQVWHOOXQJZLUG NODU XP�
ULVVHQ� 6LH GLHQW DOV *UXQGODJH I�U GLH 'HILQLWLRQ GHV 0RGHOO]ZHFNV�

'HILQLWLRQ GHU 6\VWHPJUHQ]HQ� 'HP 0RGHOO]ZHFN HQWVSUHFKHQG ZLUG HLQH =XRUGQXQJ ]X
6\VWHP XQG 6\VWHPXPJHEXQJ YRUJHQRPPHQ�

6\VWHPNRQ]HSW� (QWVSUHFKHQG GHU 6\VWHPDEJUHQ]XQJ ZLUG GDV .RQ]HSW GHV 6\VWHPV
HQWZLFNHOW XQG LQ HLQHP :RUWPRGHOO IHVWJHKDOWHQ�
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(QWZLFNOXQJ GHU 6\VWHPVWUXNWXU� 'LH 6\VWHPHOHPHQWH XQG LKUH :LUNXQJVEH]LHKXQJHQ
ZHUGHQ KHUDXVJHDUEHLWHW XQG GDUJHVWHOOW�

(UVWHOOXQJ GHU 6\VWHPHOHPHQWH� 'LH HLQ]HOQHQ 6\VWHPHOHPHQWH ZHUGHQ PLW +LOIH YRQ $Q�
ZHLVXQJHQ IRUPDO EHVFKULHEHQ� $XV 6\VWHPHOHPHQWHQ N|QQHQ DXFK 7HLOV\VWHPH JHELOGHW
ZHUGHQ� GLH XQDEKlQJLJ YRP 6\VWHP ]X XQWHUVXFKHQ VLQG�

=XVDPPHQEDXGHU6\VWHPHOHPHQWH�'LH6\VWHPHOHPHQWHZHUGHQPLW+LOIH GHU:LUNXQJV�
EH]LHKXQJHQ IRUPDO YHUEXQGHQ�

� $QDO\VH HLQHV .DQDOQHW]HV
8P GLH 9RUJHKHQVZHLVH GHU 0RGHOOELOGXQJ ]X YHUGHXWOLFKHQ� ZLUG GDV LQ %LOG ��� GDUJH�
VWHOOWH .DQDOQHW] XQWHUVXFKW� +LHUI�U ZHUGHQ GLH XQWHU ��� DXIJHVWHOOWH 9RUJHKHQVZHLVHQ
YHUZHQGHW�
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(LQ]XJVJHELHW

6\VWHPNQRWHQ

5HJHQ�EHUODXIEHFNHQ

5HJHQU�FNKDOWHEHFNHQ

.OlUDQODJH

9)�

9)�

.DQDOURKU
PLW )OLH�ULFKWXQJ

9RUIOXWHU

5HJHQHUHLJQLV

%LOG ���� 6FKHPDWLVFKHU $XIEDX HLQHV .DQDOQHW]HV

��� 'HILQLWLRQ GHU 3UREOHPVWHOOXQJ XQG GHV 0RGHOO]ZHFNV

(LQ .DQDOQHW] I�KUW DQIDOOHQGHV $EZDVVHU DXV XQWHUVFKLHGOLFKHQ (LQ]XJVJHELHWHQ ]X HL�
QHU .OlUDQODJH� 'LH $EZDVVHUPHQJH VHW]W VLFK DXV GHP 7URFNHQZHWWHUDEIOX� XQG HLQHP
2EHUIOlFKHQDEIOX� LQIROJH HLQHV 5HJHQHUHLJQLVVHV ]XVDPPHQ� ZREHL OHW]WHUHU GDV I�QI�
]LJIDFKH 9ROXPHQ GHV 7URFNHQZHWWHUDEIOXVVHV DQQHKPHQ NDQQ� 'XUFK GHQ (LQEDX YRQ
5HJHQU�FNKDOWHEHFNHQ XQG 5HJHQ�EHUODXIEHFNHQ VROO DXFK EHL VWDUNHQ 5HJHQIlOOHQ HLQH
NRQVWDQWH :DVVHU]XIXKU ]XU .OlUDQODJH JHZlKUOHLVWHW ZHUGHQ� ,VW GLH 6SHLFKHUNDSD]LWlW
HLQHV 5HJHQ�EHUODXIEHFNHQV HUVFK|SIW� VR ZLUG GDV �EHUVFK�VVLJH :DVVHU XQJHNOlUW LQ
GHQ 9RUIOXWHU DEJHJHEHQ� 'LHVHU XQHUZ�QVFKWH (LQJULII LQ GLH 1DWXU LVW ]X PLQLPLHUHQ�

'DV ]X HQWZLFNOHQGH0RGHOO VROO PLW HLQHUP|JOLFKVW JHULQJHQ =DKO YRQ*U|�HQTXDQWLWDWLYH
$XVVDJHQ �EHU GLH :DVVHUPHQJHQ OLHIHUQ� GLH DQ GLH .OlUDQODJH XQG �EHU GHQ hEHUODXI
DQ GHQ 9RUIOXWHU DEJHJHEHQ ZHUGHQ� $QKDQG YRQ YHUlQGHUOLFKHQ $EZDVVHU]XIO�VVHQ DXV
GHQ (LQ]XJVJHELHWHQ VROO XQWHUVXFKW ZHUGHQ� RE HLQ VFKDGORVHU 7UDQVSRUW GHV $EZDVVHUV



������

P|JOLFK LVW� (V ZHUGHQ QXU HLQIDFKH %HZHJXQJVDEOlXIH GHV $EZDVVHUV EHU�FNVLFKWLJW
�NHLQH 5HLEXQJ� NHLQH ZHOOHQI|UPLJH $XVELOGXQJ��

����� 6\VWHPDEJUHQ]XQJ

'LH 6\VWHPJUHQ]H ZLUG DQ GHQ =XIOX�URKUHQ GHU (LQ]XJVJHELHWH LQ GDV .DQDOQHW] XQG DQ
GHP $EIOX�URKU ]XU .OlUDQODJH XQG GHP 9RUIOXWHU JH]RJHQ� 'LH (LQZLUNXQJHQ GHU 8PJH�
EXQJ VLQG GLH =XIO�VVH DXV GHQ (LQ]XJVJHELHWHQ� 'LH $EIO�VVH ZHUGHQ DOV $XVZLUNXQJHQ
GHV 6\VWHPV DQ GLH .OlUDQODJH XQG DQ GHQ 9RUIOXWHU ZHLWHUJHJHEHQ� 'LH (LQZLUNXQJHQ OLH�
JHQ LQ )RUP YRQ =XIOX�JDQJOLQLHQ YRU�

����� )RUPXOLHUXQJ GHV 6\VWHPNRQ]HSWV

'DV KLHU EHWUDFKWHWH .DQDOQHW] EHVWHKW DXV ]ZHL (LQ]XJVJHELHWHQ� HLQHP5HJHQ�EHUODXI�
EHFNHQ� HLQHP5HJHQU�FNKDOWHEHFNHQ� HLQHP 6\VWHPNQRWHQ XQG VHFKV .DQDOYHUELQGXQ�
JHQ� 'LH (LJHQVFKDIWHQ GLHVHU (OHPHQWH VLQG YRUJHJHEHQ� 5HJHQU�FNKDOWHEHFNHQ XQG
5HJHQ�EHUODXIEHFNHQ EHVLW]HQ GHILQLHUWH 6SHLFKHUNDSD]LWlWHQ XQG $EIOX�UDWHQ� 'HU $E�
IOX� GXUFK GLH .DQDOYHUELQGXQJHQ LVW JHNHQ]HLFKQHW GXUFK GHQPD[LPDO P|JOLFKHQ $EIOX�
XQG GHU PLWWOHUHQ 9HUZHLO]HLW GHU :DVVHUWHLOFKHQ LP .DQDODEVFKQLWW�

����� (QWZLFNOXQJ GHU 6\VWHPVWUXNWXU

'LH6\VWHPHOHPHQWHZHUGHQPLW+LOIH GHV%LOGHV ��� ]XVDPPHQJHI�JW� -HGHV (OHPHQW EH�
VLW]W HLQH EHVWLPPWH $Q]DKO YRQ (LQJlQJHQ XQG $XVJlQJHQ�6R KDEHQ 5RKUH XQG 5HJHQ�
U�FNKDOWHEHFNHQ SULQ]LSLHOO HLQHQ (LQJDQJ XQG HLQHQ $XVJDQJ� 6\VWHPNQRWHQ N|QQHQ
EHOLHELJ YLHOH (LQJlQJH DEHU QXU HLQHQ $XVJDQJ EHVLW]HQ� +LQJHJHQ KDEHQ 5HJHQ�EHU�
ODXIEHFNHQ HLQHQ (LQJDQJ XQG ]ZHL $XVJlQJH� 6\VWHPNQRWHQ� 5HJHQU�FNKDOWHEHFNHQ
XQG 5HJHQ�EHUODXIEHFNHQ ZHUGHQ GXUFK HLQ RGHU PHKUHUH 5RKUH YHUEXQGHQ� (LQ 5RKU
EHVLW]W LPPHU HLQH EHVWLPPWH )OLH�ULFKWXQJ �:LUNXQJVULFKWXQJ�� GLH LQ $EELOGXQJ ��� PLW
+LOIH GHU 3IHLOVSLW]H JHNHQQ]HLFKQHW ZLUG� 'LH HLJHQWOLFKH .RSSOXQJ HUIROJW GXUFK hEHU�
JDEH YRQ :DVVHUPHQJHQ ]ZLVFKHQ GHQ HLQ]HOQHQ (OHPHQWHQ� 'LH 5RKUH 5� XQG 5� HU�
KDOWHQ LKUH (LQJlQJH DXV GHU 8PJHEXQJ� 'LH 5RKUH 5� XQG 5� JHEHQ LKUH $XVJlQJH DQ
GLH 8PJHEXQJ DE� (V HUJLEW VLFK GLH 6\VWHPVWUXNWXU ZLH LQ %LOG ��� GDUJHVWHOOW�
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%LOG ���� 6\VWHPVWUXNWXU GHV .DQDOQHW]HV
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����� (UVWHOOXQJ GHU 6\VWHPHOHPHQWH

'DV .DQDOV\VWHP ZLUG LQ QHXQ 7HLOV\VWHPH DXIJHWHLOW� 'DEHL HQWVSULFKW MHGHV 6\VWHPHOH�
PHQW HLQHP 7HLOV\VWHP� (LQLJH 7HLOV\VWHPH EHVLW]HQ DXIJUXQG JOHLFKHU $WWULEXWLHUXQJ JOHL�
FKHV 9HUKDOWHQ� 'DKHU ZHUGHQ GLH *UXSSHQ 5RKU� 6\VWHPNQRWHQ� 5HJHQ�EHUODXIEHFNHQ
XQG 5HJHQU�FNKDOWHEHFNHQ JHELOGHW� $XV HLQHU VROFKHQ *UXSSHQELOGXQJ ZHUGHQ .ODVVHQ
GHILQLHUW� GLH DOV .ODVVHQPRGHOO �%LOG ���� DEJHELOGHW ZHUGHQ N|QQHQ� 'LH 7HLOV\VWHPHZHU�
GHQ LP QlFKVWHQ 6FKULWW DQDO\VLHUW XQG DOV HQWVSUHFKHQGH 7HLOPRGHOOH IRUPXOLHUW�

5RKU

6\VWHPNQRWHQ

5HJHQUÚFNKDOWH�
EHFNHQ

5HJHQÚEHUODXI�
EHFNHQ

.DQDOQHW]

Q

P

�

�

�

�

�

Q

Q

Q

Q

%LOG ���� .ODVVHQPRGHOO GHV .DQDOQHW]HV

� 7HLOPRGHOO 5HJHQ�EHUODXIEHFNHQ
'LH $QDO\VH HLQHV 7HLOV\VWHPV XQG GLH (QWZLFNOXQJ GHV ]XJHK|ULJHQ 7HLOPRGHOOV HUIROJW
QDFK GHP JOHLFKHQ $EODXI ZLH EHLP *HVDPWV\VWHP� 'LH 9RUJHKHQVZHLVH ZLUG DQKDQG HL�
QHV 5HJHQ�EHUODXIEHFNHQV EHLVSLHOKDIW YRUJHI�KUW�

:DVVHUVSHLFKHU

4=X

4ÛE

4$E

'URVVHODEIOX�

hEHUODXI
=XIOX�

:DVVHU�
PHQJH LP
6SHLFKHU

�:DVVHUNDSD]LWlW�
'URVVHODEIOX�UDWH�

6\VWHPVWUXNWXU6\VWHP

%LOG ���� 6\VWHP XQG 6\VWHPVWUXNWXU
HLQHV 5HJHQ�EHUODXIEHFNHQV

5HJHQ�EHUODXIEHFNHQ VSHLFKHUQ GLH EHL VWDUNHQ5HJHQIlOOHQ SO|W]OLFK DQIDOOHQGHQ JUR�HQ
:DVVHUPDVVHQ XQG JHEHQ VLH ODQJVDP XQG JHGURVVHOW ZLHGHU DE� 'LH $EIOX�UDWH LVW GDEHL
NRQVWDQW� :HQQ HLQ 5HJHQ�EHUODXIEHFNHQ NRPSOHWW JHI�OOW LVW� ZLUG GHVVHQ hEHUODXI DNWLY�
'LHVHU I�KUW GDQQ GLH �EHUVFK�VVLJH :DVVHUPHQJH XQNRQWUROOLHUW DE�

'DV 0RGHOO VROO I�U HLQH YRUJHJHEHQH =XIOX�PHQJH� GLH :DVVHUPHQJH HLQHV =HLWVFKULWWV
OLHIHUQ� GLH �EHU GHQ 'URVVHO�� XQG hEHUODXIDEIOX� DEJHJHEHQ ZLUG� 5HLEXQJVYHUOXVWH XQG
9HU]|JHUXQJHQ ZHUGHQ QLFKW EHU�FNVLFKWLJW� 'DV 5HJHQ�EHUODXIEHFNHQ HUKlOW GLH =XIOX��
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PHQJH DOV (LQZLUNXQJ DXV GHU 8PJHEXQJ XQG JLEW GHQ 'URVVHO�� XQG hEHUODXIDEIOX� DOV
9HUKDOWHQ DQ GLH 8PJHEXQJ DE� $OV 6\VWHPHOHPHQW ZLUG HLQ:DVVHUVSHLFKHUPLW HLQHU EH�
VWLPPWHQ .DSD]LWlW GHILQLHUW� 'DV 9ROXPHQ GHV 6SHLFKHUV XQG GLH 'URVVHODEIOX�UDWH VLQG
3DUDPHWHU XQG N|QQHQ YDULLHUW ZHUGHQ�

��� 0RGHOOHQWZLFNOXQJ

%HL GHU IRUPDOHQ %HVFKUHLEXQJ GHV 5HJHQ�EHUODXIEHFNHQV PX� EHDFKWHW ZHUGHQ� GD�
GLH :DVVHUPHQJH LP %HFNHQ NHLQH QHJDWLYHQ :HUWH DQQHKPHQ NDQQ� 'HU =XVWDQG XQG
VHLQ ]XJHK|ULJHV 9HUKDOWHQ ]XP =HLWSXQNW W� oW NDQQ PLW +LOIH GHU IROJHQGHQ $QZHLVXQ�
JHQ EHVWLPPW ZHUGHQ�

5HJHQÚEHUODXIEHFNHQ ]XP =HLWSXQNW W� oW

4�4=Xr4$E �

4$E
 T$EioW

4
 4� 4=Xr4$E

4� 4.D

4ÛE
 4r4.D

4
 4.D

4$E
 4�4=X

4
 �

ZDKU

ZDKU

IDOVFK

(LQJDQJVJUÐ|HQ � 4=X

9HUKDOWHQVJUÐ|HQ � 4$E� 4ÛE

=XVWDQGVJUÐ|H � 4

3DUDPHWHU � 4.D� T$E

4ÛE
 �

6SHLFKHU OHHU"

6SHLFKHU YROO"

%LOG ���� (UPLWWOXQJ GHU =XVWDQGV�� XQG
9HUKDOWHQVJU|�HQ GHV 5HJHQ�EHUODXIEHFNHQV

0LW +LOIH GHU IRUPXOLHUWHQ $QZHLVXQJHQ NDQQ GDV 9HUKDOWHQ HLQHV 5HJHQ�EHUODXIEHFNHQV
LPSOHPHQWLHUW ZHUGHQ� %HL GHU (UVWHOOXQJ GHU HQWVSUHFKHQGHQ .ODVVHZXUGH GLH 6SH]LILND�
WLRQ YRQ -DYD%HDQV EHU�FNVLFKWLJW� GLH HLQH 9RUJHKHQVZHLVH ]XU (UVWHOOXQJ YRQ .RPSR�
QHQWHQ LQ -DYD EHVFKUHLEW� +LHU]X JHK|UW GLH 'HILQLWLRQ YRQ VHW�� XQG JHW��0HWKRGHQ ]XP
6HW]HQ YRQ .ODVVHQDWWULEXWHQ XQG GLH .RPPXQLNDWLRQ ]ZLVFKHQ .RPSRQHQWHQ PLW +LOIH
YRQ 1DFKULFKWHQ�

��� 1DFKULFKWHQNRQ]HSW

,Q GHU 3URJUDPPLHUVSUDFKH -DYD EHVWHKW GLH 0|JOLFKNHLW� PLW +LOIH HLQHV (YHQW��0RGHOOV
1DFKULFKWHQ ]ZLVFKHQ2EMHNWHQ DXV]XWDXVFKHQ�(VKDQGHOW VLFK KLHUEHL XP HLQH HLQVHLWLJH
3DUWQHUVFKDIW� EHL GHU MHGHP REVHUYLHUEDUHP2EMHNW �6RXUFH� HLQ RGHU PHKUHUH %HREDFK�
WHU �/LVWHQHU� ]XJHRUGQHW ZHUGHQ� bQGHUW VLFK GHU =XVWDQG HLQHV EHREDFKWHWHQ 2EMHNWHV�
VR NDQQ HV HLQH 1DFKULFKW �(YHQW� DQ DOOH EHL LKP HLQJHWUDJHQHQ %HREDFKWHU VFKLFNHQ� 'LH
%HREDFKWHU HPSIDQJHQ GLHVH 1DFKULFKW XQG N|QQHQ VLFK GHU 1DFKULFKW HQWVSUHFKHQG YHU�
KDOWHQ� 'LHVH 5HDNWLRQ NDQQ HLQH 9HUlQGHUXQJ GHV %HREDFKWHUV RGHU DEHU HLQ $EOHKQHQ
�YHWR� GHU1DFKULFKW ]XU )ROJH KDEHQ� ,P OHW]WHUHQ)DOO ZHUGHQ DXFK DOOH DQGHUHQ%HREDFK�
WHU �EHU GDV $EOHKQHQ GHU 1DFKULFKW XQWHUULFKWHW XQG LQ LKUHQ XUVSU�QJOLFKHQ =XVWDQG ]X�
U�FNYHUVHW]W�



������

(YHQW 6RXUFH

(YHQW 2EMHFW

(YHQW /LVWHQHU

5HJLVWHU (YHQW /LVWHQHU

)LUH (YHQW

(YHQW 6RXUFH

(YHQW 2EMHFW

(YHQW /LVWHQHU

5HJLVWHU (YHQW /LVWHQHU

)LUH YHWRDEOH (YHQW

lYHWRl

%LOG ���� 1DFKULFKWHQNRQ]HSW YRQ -DYD �4XHOOH� 'HYHORSLQJ -DYD %HDQV >�@�

� =XVDPPHQEDX
$XV GHQ ]XYRU GHILQLHUWHQ.ODVVHQZHUGHQ LP IROJHQGHQ6FKULWW GLH LP.DQDOQHW] DXIWUHWHQ�
GHQ 2EMHNWH HU]HXJW� 'LH 3DUDPHWHU GLHVHU 2EMHNWH ZHUGHQ HQWVSUHFKHQG GHU UHDOHQ *H�
JHEHQKHLWHQ JHVHW]W� 'LH 9HUNQ�SIXQJHQ GHU 2EMHNWH XQWHUHLQDQGHU ZHUGHQ JHPl� GHU
7RSRORJLH GHV .DQDOQHW]HV YRUJHQRPPHQ� 'LHV JHVFKLHKW� LQGHP HLQ 2EMHNW EHL DOOHQ PLW
LKP YHUNQ�SIWHQ2EMHNWHQ LQ )OLH�ULFKWXQJ DOV REVHUYLHUEDU HLQJHWUDJHQZLUG� 6R LVW VLFKHU�
JHVWHOOW� GD� VHLQH $XVZLUNXQJHQ PRGHOOJHPl� ZHLWHUJHOHLWHW ZHUGHQ� %HLVSLHOKDIW ZLUG
GLH .RSSOXQJ YRQ5RKU �� 5RKU �� 5RKU � XQG GHP5HJHQ�EHUODXIEHFNHQ LQ %LOG ��� GDUJH�
VWHOOW�

5RKU �

5HJHQ�EHUODXIEHFNHQ

5RKU � 5RKU �

4��oW

4'�oW 4Û�oW

4�

4'

4Û

oW =HLWVFKULWW

$EOX| 5RKU �

'URVVHODEIOX| 5Û%

ÛEHUODXI 5Û%

%LOG ���� 9HUNQ�SIXQJ GHV 5HJHQ�EHUODXIEHFNHQV
PLW GHQ HQWVSUHFKHQGHQ 5RKUHQ

� 6LPXODWLRQ GHV 9HUKDOWHQV
)�U MHGH QDFKIROJHQGH 6LPXODWLRQ LVW HLQ 6DW] YRQ $QIDQJVZHUWHQ XQG ]HLWDEKlQJLJHQ
5DQGZHUWHQ IHVW]XOHJHQ� $QIDQJVZHUWH VSH]LIL]LHUHQ LP %HLVSLHO GHV .DQDOQHW]HV GHQ
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)�OOJUDG GHU %HFNHQ XQG .DQDOYHUELQGXQJHQ� 5DQGZHUWH OLHJHQ LQ )RUP YRQ *DQJOLQLHQ
I�U DOOH (LQZLUNJU|�HQ YRU� 'HU ]X VLPXOLHUHQGH =HLWUDXP VRZLH GLH ]HLWOLFKH 'LVNUHWLVLH�
UXQJ LQ =HLWVFKULWWH oW LVW VLQQYROO ]X ZlKOHQ� 'LH ]HLWOLFKH 'LVNUHWLVLHUXQJ HUODXEW HV� I�U MH�
GHQ =HLWVFKULWW HLQH HLQGHXWLJH $XVVDJH �EHU GDV 9HUKDOWHQ GHV 6\VWHPV ]X JHEHQ� 6LH
P�VVHQ LQ HQWVSUHFKHQGHU )RUP GRNXPHQWLHUW ZHUGHQ� 'LHVH )RUP GHU 6LPXODWLRQ HUODXEW
HV� GLH (LQZLUNXQJ VRZLH GLH 3DUDPHWHU GHV 6\VWHPV ]X YHUlQGHUQ� XP GDPLW J�QVWLJH
.RPELQDWLRQHQ KHUDXV]XDUEHLWHQ�

(LQ]XJVJHELHW �

4(��oW

(LQ]XJVJHELHW �

.OlUDQODJH 9RUIOXWHU

.DQDOQHW]

4(��oW

49)�oW4.O�oW

oW

%LOG ���� $EODXIVFKHPD ]XU 'XUFKI�KUXQJ HLQHU 6LPXODWLRQ

=HLWVFKULWW

$QIDQJVZHUWH

5DQGZHUWH W

4

$QIDQJVZHUWH

$QIDQJVZHUWH

5DQGZHUWH W

4

4

W

9HUKDOWHQ 4

W

9HUKDOWHQ

" "

/LWHUDWXU
>�@ %RVVHO� +�� 6LPXODWLRQ G\QDPLVFKHU 6\VWHPH� %UDXQVFKZHLJ� 9LHZHJ� ����

>�@ %RVVHO� +�� 0RGHOOELOGXQJ XQG 6LPXODWLRQ� %UDXQVFKZHLJ� 9LHZHJ� ����

>�@ (QJODQGHU� 5�� 'HYHORSLQJ -DYD %HDQV� 6HEDVWRSRO� 2·5HLOO\� ����

>�@ %UHWVFKQHLGHU� +�� /HFKHU� .�� 6FKPLGW� 0�� 7DVFKHQEXFK GHU :DVVHUZLUWVFKDIW�
+DPEXUJ� 3DXO 3DUH\� ����

>�@ .|QLJ� 0�� :HLWHUELOGXQJVNXUV 6LPXODWLRQVPRGHOOH LQ -DYD� +DQQRYHU� )DFKKRFK��
VFKXOH 1RUGRVWQLHGHUVDFKVHQ � 8QLYHUVLWlW +DQQRYHU� ����


