
6RIWZDUH�$UFKLWHNWXU��(QWZXUIVPXVWHU
XQG�5HIDFWRULQJ

,QJROI�.U�JHU
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'LH�5ROOH�GHU�6:�$UFKLWHNWXU

Äª%X\��GRQµW�EXLOG©��LV�WKH�DQWKHP�RI�WKH�VRIWZDUH
FRPPXQLW\�WRGD\��%XW�EX\LQJ�PHDQV�OHVV�FRQWURO�RYHU
HYHU\�DVSHFW�RI�D�V\VWHPµV�GHYHORSPHQW��+RZ�FDQ�WKLV
ORVV�RI�FRQWURO�EH�UHFRQFLOHG�ZLWK�RXU�GHVLUH�IRU�TXDOLW\"
3DUW�RI�WKH�DQVZHU�OLHV�LQ�RXU�DVVHUWLRQ�WKDW��IRU�ODUJH
V\VWHPV��TXDOLW\�OLYHV�SULPDULO\�LQ�WKH�DUFKLWHFWXUH��³

>%&.��@
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hEHUVLFKW

� $UFKLWHNWXUEHJULII�XQG�$UFKLWHNWXUDVSHNWH

� 'LH�5ROOH�GHU�6RIWZDUH�$UFKLWHNWXU

� $UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ

� $UFKLWHNWXU��XQG�(QWZXUIVPXVWHU

� 5HIDFWRULQJ�7HFKQLNHQ

� $UFKLWHNWXUEHJULII�XQG�$UFKLWHNWXUDVSHNWH

� 'LH�5ROOH�GHU�6RIWZDUH�$UFKLWHNWXU

� $UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ

� $UFKLWHNWXU��XQG�(QWZXUIVPXVWHU

� 5HIDFWRULQJ�7HFKQLNHQ
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(LQH�6RIWZDUH�$UFKLWHNWXU�EHVFKUHLEW�GLH�'HNRPSRVLWLRQ�HLQHV�6\VWHPV�LQ

(LQKHLWHQ���.RPSRQHQWHQ���7HLOV\VWHPH�

VRZLH�GHUHQ

9HUELQGXQJHQ���,QWHUDNWLRQHQ���%H]LHKXQJHQ

XQWHU�%HDFKWXQJ�

YRQ�4XDOLWlWVPHUNPDOHQ���(QWZXUIVULFKWOLQLHQ���%HVFKUlQNXQJHQ

$UFKLWHNWXUEHJULII
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(LQH�6RIWZDUH�$UFKLWHNWXU�EHVFKUHLEW�GLH�'HNRPSRVLWLRQ�HLQHV�6\VWHPV�LQ

(LQKHLWHQ���.RPSRQHQWHQ���7HLOV\VWHPH�

VRZLH�GHUHQ

9HUELQGXQJHQ���,QWHUDNWLRQHQ���%H]LHKXQJHQ

XQWHU�%HDFKWXQJ�

YRQ�4XDOLWlWVPHUNPDOHQ���(QWZXUIVULFKWOLQLHQ���%HVFKUlQNXQJHQ

$UFKLWHNWXUEHJULII

JHQDXHU�

� 6FKQLWWVWHOOHQ
�DQJHERWHQ�EHQXW]W�

� 9HUKDOWHQ
�DQ�GHQ�6FKQLWWVWHOOHQ�
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(LQH�6RIWZDUH�$UFKLWHNWXU�EHVFKUHLEW�GLH�'HNRPSRVLWLRQ�HLQHV�6\VWHPV�LQ

(LQKHLWHQ���.RPSRQHQWHQ���7HLOV\VWHPH�

VRZLH�GHUHQ

9HUELQGXQJHQ���,QWHUDNWLRQHQ���%H]LHKXQJHQ

XQWHU�%HDFKWXQJ�

YRQ�4XDOLWlWVPHUNPDOHQ���(QWZXUIVULFKWOLQLHQ���%HVFKUlQNXQJHQ

$UFKLWHNWXUEHJULII

2IW�
�ZLOON�UOLFKH��8QWHUVFKHLGXQJ
]ZLVFKHQ�ÄIXQNWLRQDOHQ³�XQG

ÄQLFKWIXQNWLRQDOHQ³
(LJHQVFKDIWHQ
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$UFKLWHNWXUDVSHNWH

/RJLVFKH
6LFKW

,PSOHPHQWLHUXQJV�
6LFKW

3UR]H��
6LFKW

'HSOR\PHQW
6LFKW

8VH�&DVH�
6LFKW

)XQNWLRQDOH�$QIRUGHUXQJHQ

6WUXNWXU��XQG�9HUKDOWHQV�
PRGHOOH 4XHOOWH[WRUJDQLVDWLRQ

'DWHLVWUXNWXU

.RQILJXUDWLRQVLQIRUPDWLRQHQ

��� 9HUWHLOXQJV���
1HEHQOlXILJNHLWVDVSHNWH

$QWZRUW]HLWHQ

'XUFKVDW]

���

$EELOGXQJ�DXVI�KUEDUHU
'DWHLHQ�DXI�3UR]HVVRUHQ

6\VWHPSODWWIRUP

,QVWDOODWLRQ

���

VLHKH�DXFK��>583��@

>583��@� 3KLOLSSH�.UXFKWHQ��7KH�5DWLRQDO�8QLILHG�3URFHVV
±�$Q�,QWURGXFWLRQ��$GGLVRQ�:HVOH\������
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$UFKLWHNWXUDVSHNWH

� 6WUXNWXUHQ�
± 0RGXO��.RPSRQHQWHQVWUXNWXU��ORJLVFK�WHFKQLVFK�
± 3UR]H�VWUXNWXU
± SK\VLNDOLVFKH�6WUXNWXU
± $XIUXIVWUXNWXU
± $EKlQJLJNHLWVVWUXNWXU
± .ODVVHQVWUXNWXU
± 4XHOOFRGHVWUXNWXU
± ���

� 'DWHQIOX�
� .RQWUROOIOX�
� ���
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$UFKLWHNWXUDUWHQ

$SSOLNDWLRQVVSH]LILVFKH�$UFKLWHNWXU

$SSOLNDWLRQVXQDEKlQJLJH�$UFKLWHNWXU
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$UFKLWHNWXUDUWHQ

$SSOLNDWLRQVVSH]LILVFKH�$UFKLWHNWXU

$SSOLNDWLRQVXQDEKlQJLJH�$UFKLWHNWXU

� DQZHQGXQJVXQVSH]LILVFK

� ,QIUDVWUXNWXU

� %LEOLRWKHNHQ

� :HUN]HXJH

� ���

� DQZHQGXQJVVSH]LILVFK

� ORJLVFKH�.RPSRQHQWHQVWUXNWXU

� $XIWHLOXQJ�GHU�ÄEXVLQHVV�ORJLF³

� ZHLWJHKHQG�WHFKQRORJLHXQDEKlQJLJ
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hEHUVLFKW

� $UFKLWHNWXUEHJULII�XQG�$UFKLWHNWXUDVSHNWH

� 'LH�5ROOH�GHU�6RIWZDUH�$UFKLWHNWXU

� $UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ

� $UFKLWHNWXU��XQG�(QWZXUIVPXVWHU

� 5HIDFWRULQJ�7HFKQLNHQ
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'LH�5ROOH�GHU�6:�$UFKLWHNWXU

� EHVFKUlQNW�GHQ�6SLHOUDXP�I�U�GLH�,PSOHPHQWLHUXQJ

� I|UGHUW��RGHU�YHUKLQGHUW���GLH�4XDOLWlW�GHV�6\VWHPV

� XQWHUVW�W]W�GLH�NULWLVFKHQ�XVH�FDVHV�GHV�6\VWHPV

� GHILQLHUW�$QVDW]SXQNWH�I�U
± bQGHUXQJVPDQDJHPHQW

± 9DULDQWHQELOGXQJ��3URGXNWIDPLOLHQ��

± $UEHLWVWHLOXQJ
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'LH�5ROOH�GHU�6:�$UFKLWHNWXU

'HU�.ODVVLNHU��,62�26,�6FKLFKWHQDUFKLWHNWXU

$SSOLFDWLRQ

3UHVHQWDWLRQ

6HVVLRQ

7UDQVSRUW

1HWZRUN

/LQN

3K\VLFDO

� NODUH�=XRUGQXQJ�YRQ�$XIJDEHQ�]X�6FKLFKWHQ

� :HOFKH�.RPSRQHQWH�OHLVWHW�ZDV�XQG�ZR�"

� :HU�HQWZLFNHOW�ZHOFKHQ�6\VWHPWHLO�"

� 3RVLWLRQLHUXQJ�GHV�%XVLQHVV�0RGHOOV

� NODUH�6FKQLWWVWHOOHQ�]ZLVFKHQ�6FKLFKWHQ

� $XIUXIEHVFKUlQNXQJHQ
�NHLQ�ÄhEHUVSULQJHQ³�YRQ�6FKLFKWHQ�
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'LH�5ROOH�GHU�6:�$UFKLWHNWXU

Ä&25%$³��VWDUN�YHUHLQIDFKW�

� .ODUH�6FKQLWWVWHOOHQ��9HUDQWZRUWOLFKNHLWHQ��(QWNRSSOXQJ

� ,QIUDVWUXNWXU�I�U�.RPPXQLNDWLRQ��9HUWHLOXQJ

� ,PSOHPHQWLHUXQJVVWUDWHJLH

25%

&RPSRQHQW &RPSRQHQW &RPSRQHQW &RPSRQHQW

���
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'LH�5ROOH�GHU�6:�$UFKLWHNWXU

� 'LH�:DKO�HLQHU�JHHLJQHWHQ�$UFKLWHNWXU�LVW�HLQ
ZHVHQWOLFKHU�(UIROJVIDNWRU�LP�6\VWHPHQWZXUI

� .ODU�VWUXNWXULHUWH�$UFKLWHNWXU�LVW�%DVLV�I�U�
± 3URMHNWRUJDQLVDWLRQ
± .RPSOH[LWlWVEHKHUUVFKXQJ
± :LHGHUYHUZHQGXQJ
± NRPSRQHQWHQRULHQWLHUWH�(QWZLFNOXQJ
± WHDP�EHUJUHLIHQGHV�6\VWHPYHUVWlQGQLV
± EHKHUUVFKEDUH�6\VWHPHYROXWLRQ

⇒$UFKLWHNWXUEHVFKUHLEXQJ�JHK|UW�]X�MHGHP
6RIWZDUH�3URMHNW�
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'LH�5ROOH�GHU�6:�$UFKLWHNWXU

� YHUOHLKW�GHP�6\VWHP�6WDELOLWlW
⇒ NOHLQH�bQGHUXQJHQ�DQ�GHQ�$QIRUGHUXQJHQ�I�KUHQ�]X

NOHLQHQ�bQGHUXQJHQ�DP�6\VWHP

� EHVLW]W�ÄNRQ]HSWXHOOH�,QWHJULWlW³
⇒ $XVJHZRJHQKHLW
⇒ (LQIDFKKHLW
⇒ (OHJDQ]��.ODUKHLW
⇒ 3UDNWLNDOLWlW

(LQH�JXWH�6:�$UFKLWHNWXU

(LQVDW]

� HLQHV�GHGL]LHUWHQ
6:�$UFKLWHNWHQ

� YRQ�$UFKLWHNWXU�
5HYLHZV
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hEHUVLFKW

� $UFKLWHNWXUEHJULII�XQG�$UFKLWHNWXUDVSHNWH

� 'LH�5ROOH�GHU�6RIWZDUH�$UFKLWHNWXU

� $UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ

� $UFKLWHNWXU��XQG�(QWZXUIVPXVWHU

� 5HIDFWRULQJ�7HFKQLNHQ
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:LH�ODVVHQ�VLFK

� (LQKHLWHQ���.RPSRQHQWHQ���7HLOV\VWHPH�

� 9HUELQGXQJHQ���,QWHUDNWLRQHQ���%H]LHKXQJHQ�

� 4XDOLWlWVPHUNPDOH���(QWZXUIVULFKWOLQLHQ���%HVFKUlQNXQJHQ

JHHLJQHW�EHVFKUHLEHQ�XQG�XPVHW]HQ"

⇒ $QVlW]H�

• $UFKLWHFWXUH�'HVFULSWLRQ�/DQJXDJHV��$'/V�

• $UFKLWHNWXUVWLOH�XQG�0XVWHU��3DWWHUQV�

• 'RPlQHQVSH]LILVFKH�$UFKLWHNWXUHQ

• ,QIUDVWUXNWXUHQ

$UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ

8PVHW]XQJ

%HVFKUHLEXQJ
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:LH�ODVVHQ�VLFK

� (LQKHLWHQ���.RPSRQHQWHQ���7HLOV\VWHPH�

� 9HUELQGXQJHQ���,QWHUDNWLRQHQ���%H]LHKXQJHQ�

� 4XDOLWlWVPHUNPDOH���(QWZXUIVULFKWOLQLHQ���%HVFKUlQNXQJHQ

JHHLJQHW�EHVFKUHLEHQ�XQG�XPVHW]HQ"

⇒ $QVlW]H�

• $UFKLWHFWXUH�'HVFULSWLRQ�/DQJXDJHV��$'/V�

• $UFKLWHNWXUVWLOH�XQG�0XVWHU��3DWWHUQV�

• 'RPlQHQVSH]LILVFKH�$UFKLWHNWXUHQ

• ,QIUDVWUXNWXUHQ

$UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ

8PVHW]XQJ

%HVFKUHLEXQJ

� 8QLFRQ�:ULJKW��*DUODQ�HW�DO���&08�

� 'DUZLQ��.UDPHU�HW�DO���,PSHULDO�&ROOHJH�

� 5DSLGH��/XFNKDP�HW�DO���6WDQIRUG�

� $XWR)RFXV�"�

� ���
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� $UFKLWHNWXUVWLOH�XQG��PXVWHU�

± 3LSHV�DQG�)LOWHUV
± /D\HUHG�$UFKLWHFWXUH
± 0RGHO�9LHZ�&RQWUROOHU
± %URNHU�����

� 'RPlQHQVSH]LILVFKH�$UFKLWHNWXUHQ�

± 7HOHNRPPXQLNDWLRQ

± 6WDQGDUGDUFKLWHNWXUHQ�LP�%XVLQHVV�%HUHLFK

± $YLRQLN��$XWRPRWLYH

� $UFKLWHNWXU�$XVSUlJXQJHQ�

± 0LGGOHZDUH�7HFKQRORJLHQ��&25%$��'&20��-LQL������

± %HWULHEVV\VWHPH

± 'DWHQEDQNHQ

$UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ
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� $UFKLWHNWXUVWLOH�XQG��PXVWHU�

± 3LSHV�DQG�)LOWHUV
± /D\HUHG�$UFKLWHFWXUH
± 0RGHO�9LHZ�&RQWUROOHU
± %URNHU�����

� 'RPlQHQVSH]LILVFKH�$UFKLWHNWXUHQ�

± 7HOHNRPPXQLNDWLRQ

± 6WDQGDUGDUFKLWHNWXUHQ�LP�%XVLQHVV�%HUHLFK

± $YLRQLN��$XWRPRWLYH

� $UFKLWHNWXU�$XVSUlJXQJHQ�

± 0LGGOHZDUH�7HFKQRORJLHQ��&25%$��'&20��-LQL������

± %HWULHEVV\VWHPH

± 'DWHQEDQNHQ

$UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ

=LHO�

WUDQVSDUHQWH�'DUVWHOOXQJ

� GHU�ZHVHQWOLFKHQ�(LJHQVFKDIWHQ

� GHU�%HJU�QGXQJ�I�U�GLH�Ä*�WH³

HLQHU�$UFKLWHNWXU

=LHO�

%HUHLWVWHOOXQJ�DOOJHPHLQHU�,QIUDVWUXN�
WXUHQ�DOV�%DVLV�I�U�GLH�6\VWHPLPSOHPHQ�
WLHUXQJ

=LHO�

%HUHLWVWHOOXQJ�YRQ�,QIUDVWUXNWXUHQ��
$UFKLWHNWXUHQ�I�U�VSH]LHOOH�$QZHQGXQJV�
EHUHLFKH
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$UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ

=LHO�

� 'XUFKI�KUXQJ�GHU�ZHLWHUHQ�(QWZLFNOXQJVVFKULWWH�ÄHQWODQJ³�GHU

JHZlKOWHQ�$UFKLWHNWXU

⇒ 0RGHOOLHUXQJ�GHV�6\VWHPV�XQWHU�%HDFKWXQJ�GHU�$UFKLWHNWXU

⇒ =XRUGQXQJ�YRQ�.RPSRQHQWHQ�]X�LKUHP�Ä3ODW]³���LKUHQ�$XIJDEHQ

LQQHUKDOE�GHU�$UFKLWHNWXU

� %HLEHKDOWXQJ�GHU�SRVLWLYHQ�(LJHQVFKDIWHQ�GHU�$UFKLWHNWXU

⇒ NRQ]HSWXHOOH�,QWHJULWlW

� *UXQGVlW]OLFK�QHXH�$QIRUGHUXQJHQ�

⇒ $UFKLWHNWXU��EHUGHQNHQ
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hEHUVLFKW

� $UFKLWHNWXUEHJULII�XQG�$UFKLWHNWXUDVSHNWH

� 'LH�5ROOH�GHU�6RIWZDUH�$UFKLWHNWXU

� $UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ

� $UFKLWHNWXU��XQG�(QWZXUIVPXVWHU

� 5HIDFWRULQJ�7HFKQLNHQ
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:DV�VLQG�0XVWHU�3DWWHUQV"

$�SDWWHUQ�IRU�VRIWZDUH�DUFKLWHFWXUH�GHVFULEHV�D
SDUWLFXODU�UHFXUULQJ�GHVLJQ�SUREOHP�WKDW�DULVHV�LQ

VSHFLILF�GHVLJQ�FRQWH[WV��DQG�SUHVHQWV�D�ZHOO�SURYHQ
JHQHULF�VFKHPH�IRU�LWV�VROXWLRQ��7KH�VROXWLRQ�VFKHPH�LV
VSHFLILHG�E\�GHVFULELQJ�LWV�FRQVWLWXHQW�FRPSRQHQWV��WKHLU
UHVSRQVLELOLWLHV�DQG�UHODWLRQVKLSV��DQG�WKH�ZD\V�LQ�ZKLFK

WKH\�FROODERUDWH�

>326$��@
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QDFK�>326$��@

:DV�VLQG�0XVWHU�3DWWHUQV"

0XVWHU

$UFKLWHNWXUPXVWHU (QWZXUIVPXVWHU ,GLRPH

*UDQXODULWlWJURE IHLQ

� EHVFKUHLEW�HLQH�EHZlKUWH�/|VXQJ�I�U�HLQ
ZLHGHUKROW�DXIWUHWHQGHV�(QWZXUIVSUREOHP

� GHILQLHUW�GHQ�.RQWH[W�I�U�GLH�$QZHQGEDUNHLW
GHU�/|VXQJ
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$UFKLWHNWXUPXVWHU

³$Q�DUFKLWHFWXUDO�SDWWHUQ�H[SUHVVHV�D�IXQGDPHQWDO
VWUXFWXUDO�RUJDQL]DWLRQ�VFKHPD�IRU�VRIWZDUH�V\VWHPV��,W
SURYLGHV�D�VHW�RI�SUHGHILQHG�VXEV\VWHPV��VSHFLILHV�WKHLU
UHVSRQVLELOLWLHV��DQG�LQFOXGHV�UXOHV�DQG�JXLGHOLQHV�IRU

RUJDQL]LQJ�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHP�´

>326$��@
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$UFKLWHNWXUPXVWHU

6FKLFKW�Q

6FKLFKW�Q��

���

���

9HUDOOJHPHLQHUXQJ

OLHIHUW�0XVWHU�
Ä6FKLFKWHQDUFKLWHNWXU³

$SSOLFDWLRQ

3UHVHQWDWLRQ

6HVVLRQ

7UDQVSRUW

1HWZRUN

/LQN

3K\VLFDO

3UHVHQWDWLRQ

$QZHQGXQJV�
ORJLN

'DWHQEDQN
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$UFKLWHNWXUPXVWHU�±�$QZHQGXQJ

$UFKLWHNWXUPXVWHU
� XQWHUVW�W]HQ�EHL�GHU�$XVZDKO�HLQHU�SUREOHPDGlTXDWHQ�$UFKLWHNWXU
� KHOIHQ��GLH�9RU��XQG�1DFKWHLOH�YRQ�$UFKLWHNWXUHQ�]X�HUNHQQHQ�XQG

JHJHQHLQDQGHU�DE]XZlJHQ
� N|QQHQ�GHQ�6WDUWSXQNW�I�U�HLQH�0DFKEDUNHLWVDQDO\VH�ELOGHQ�

± XQWHUVW�W]W�GLH�$UFKLWHNWXU�GLH�(FKW]HLWDQIRUGHUXQJHQ"
± EHU�FNVLFKWLJW�GLH�$UFKLWHNWXU�YRUKDQGHQH�3ODW]EHVFKUlQNXQJHQ"
± HUODXEW�GLH�$UFKLWHNWXU�GLH�YRUKHUVHKEDUHQ�(UZHLWHUXQJHQ"
± ���

� EHUHLFKHUQ�GDV�Ä/|VXQJVYRNDEOXDU³�GHV�(QWZLFNOHUWHDPV

0XVWHU�
$XVZDKO

'HWDLO�
HQWZXUI

$UFKLWHNWXU�
SD�W

,PSOHPHQ�
WLHUXQJ
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$UFKLWHNWXUPXVWHU�±�6FKHPD

� 1DPH�
± SUlJQDQWH�%H]HLFKQXQJ�I�U�GDV�0XVWHU

� .RQWH[W�
± ZDQQ�LVW�GDV�0XVWHU�DQZHQGEDU"

� 3UREOHP�
± ZHOFKHV�3UREOHP�O|VW�GDV�0XVWHU"
± ZHOFKH�5DQGEHGLQJXQJHQ�EHVWHKHQ��WUDGHRIIV��"

� /|VXQJ�
± 6WUXNWXU
± 9HUKDOWHQ
± ,PSOHPHQWLHUXQJ

� %HLVSLHODQZHQGXQJHQ��9DULDQWHQ��.RQVHTXHQ]HQ
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%HLVSLHO��6XEV\VWHP�&RQWUROOHU

� .RQWH[W�	�3UREOHP
± .RPSOH[HV�6\VWHP�PLW�KRKHU�9HUQHW]XQJ�]ZLVFKHQ

(LQ]HONRPSRQHQWHQ
± 6WDUNH�.RSSOXQJ�GHU�.RPSRQHQWHQ�XQWHUHLQDQGHU
± ,P�6\VWHP�ODVVHQ�VLFK�NRKlUHQWH�6XEV\VWHPH�LGHQWLIL]LHUHQ

� /|VXQJ�
± +LHUDUFKLVFKH�'HNRPSRVLWLRQ�GHV�6\VWHPV�LQ�6XEV\VWHPH
± (LQI�KUXQJ�YRQ�.RQWUROOHU�.RPSRQHQWHQ�]XU�(QWNRSSOXQJ

YRQ�6XEV\VWHPHQ
± -HGHV�6XEV\VWHP�EHVWHKW�DXV�HLQHP�.RQWUROOHU�XQG�HLQHU

0HQJH�ZHLWHUHU�6XEV\VWHPH
± .RQWUROOHU�VWHXHUQ�GLH�.RPPXQLNDWLRQ

� YRQ�6XEV\VWHPHQ�DXI�GHU�VHOEHQ�$EVWUDNWLRQVHEHQH
� YRQ�6XEV\VWHPHQ�DXI�QLHGULJHUHQ�$EVWUDNWLRQVHEHQHQ

± 6XEV\VWHPH�LQWHUDJLHUHQ�DXVVFKOLH�OLFK��EHU�ÄLKUHQ³
.RQWUROOHU



��,QJROI�.U�JHU ��

%HLVSLHO��6XEV\VWHP�&RQWUROOHU

� 6WUXNWXU�

.RQWUROOHU

.RQWUROOHU .RQWUROOHU.RQWUROOHU

.RQWUROOHU

.RQWUROOHU .RQWUROOHU

.RPPXQLNDWLRQ�ILQGHW�DXVVFKOLH�OLFK��EHU�
GLH�6FKQLWWVWHOOHQ�GHV�.RQWUROOHUV�VWDWW

6XEV\VWHP
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� 9HUKDOWHQ

%HLVSLHO��6XEV\VWHP�&RQWUROOHU

s1:Subsys c:Controller s2:Subsys

PDNH&DOO PDNH&DOO

UHW9DOUHW9DO

LQQHUKDOE�GHVVHOEHQ�
6XEV\VWHPV

(LQVDW]�HIIL]LHQWHU�.RPPXQLNDWLRQVPHFKDQLVPHQ�
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6XEV\VWHP�� 6XEV\VWHP��

� 9HUKDOWHQ

%HLVSLHO��6XEV\VWHP�&RQWUROOHU

s1:Subsys c1:Controller c2:Controller

PDNH&DOO PDNH&DOO

UHW9DOUHW9DO

s2:Subsys

PDNH&DOO

UHW9DO

�.RPPXQLNDWLRQ��EHU�6XEV\VWHPJUHQ]HQ�KLQZHJ�
HYWO��(LQVDW]�ZHQLJHU�HIIL]LHQWHU�.RPPXQLNDWLRQVPHFKDQLVPHQ
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� %HLVSLHODQZHQGXQJHQ
± 7HOHNRPPXQLNDWLRQ��9HUPLWWOXQJVDQODJHQ

� .RQVHTXHQ]HQ�
± NODUH�.RPPXQLNDWLRQVVWUXNWXU
± KRKHV�0D��DQ�(QWNRSSOXQJ
± HYWO��3HUIRUPDQ]YHUOXVW�GXUFK�.RPPXQLNDWLRQ��EHU�PHKUHUH

+LHUDUFKLHVWXIHQ�KLQZHJ
± HYWO��3HUIRUPDQ]YHUOXVW�EHL�.RPPXQLNDWLRQ�]ZLVFKHQ�.RQWUROOHUQ

�hEHUVFKUHLWXQJ�GHU�6XEV\VWHPJUHQ]H�
± $QVDW]SXQNW�I�U�3HUIRUPDQ]DQDO\VH�GHU�.RPPXQLNDWLRQVZHJH
± $QVDW]SXQNW�]XU�/RNDOLVLHUXQJ�KDUWHU�(FKW]HLWDQIRUGHUXQJHQ

YRUKDQGHQ�
⇒ LQQHUKDOE�YRQ�6XEV\VWHPHQ��ÄVFKQHOOH³�.RPPXQLNDWLRQ
⇒ ]ZLVFKHQ�.RQWUROOHUQ��ÄODQJVDPH³�.RPPXQLNDWLRQ

%HLVSLHO��6XEV\VWHP�&RQWUROOHU
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hEHUVLFKW

� $UFKLWHNWXUEHJULII�XQG�$UFKLWHNWXUDVSHNWH

� 'LH�5ROOH�GHU�6RIWZDUH�$UFKLWHNWXU

� $UFKLWHNWXU�0RGHOOLHUXQJ�XQG��'RNXPHQWDWLRQ

� $UFKLWHNWXU��XQG�(QWZXUIVPXVWHU

� 5HIDFWRULQJ�7HFKQLNHQ
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5HIDFWRULQJ�7HFKQLNHQ

� *HJHEHQ�
± HLQ�0RGHOO�GHV�6\VWHPV�DOV�(UJHEQLV�GHV�(QWZXUIV�RGHU
± HLQH�,PSOHPHQWLHUXQJ�DXI�GHU�%DVLV�GHV�(QWZXUIV

� 3UREOHP�
± GLH�$QIRUGHUXQJHQ�DQ�GDV�6\VWHP�lQGHUQ�VLFK
± GHP�6\VWHP�IHKOHQ�QRWZHQGLJH�Z�QVFKHQVZHUWH�4XDOLWlWHQ�

� NODUH�6WUXNWXU
� :LHGHUYHUZHQGEDUNHLW
� hEHUVLFKWOLFKNHLW
� bQGHUEDUNHLW
� ���

± GLH�$QSDVVXQJ�GHV�6\VWHPV�DQ�GLH�VLFK�lQGHUQGHQ
$QIRUGHUXQJHQ�JHVWDOWHW�VLFK�VFKZLHULJ

± GLH�,QYHVWLWLRQ�LQ�GHQ�ELVKHU�HU]LHOWHQ�(QWZXUI�VROO�VLFK�DXV]DKOHQ
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5HIDFWRULQJ�7HFKQLNHQ
� /l�W�VLFK�GHU�YRUKDQGHQH�(QWZXUI�GLH�,PSOHPHQWLHUXQJ

VR�PRGLIL]LHUHQ��GD�
± VLFK�GDV�EHREDFKWEDUH�9HUKDOWHQ�GHV�6\VWHPV�QLFKW�lQGHUW��DEHU
± GDQDFK�GLH�QRWZHQGLJHQ�Z�QVFKHQVZHUWHQ�(LJHQVFKDIWHQ�LP

6\VWHP�YRUKDQGHQ�VLQG"

� %HLVSLHO�
± JHJHEHQ�VHL�HLQH�$XI]XJVVWHXHUXQJ�I�U�HLQH�.DELQH
± GLH�%HGLHQVWUDWHJLH�I�U�GLH�.DELQH�LVW�HQJ�PLW�GHU�6WHXHUXQJ

JHNRSSHOW
± GLHV�HUVFKZHUW�GLH�(UZHLWHUXQJ�GHV�6\VWHPV�DXI�PHKUHUH�.DELQHQ

PLW�XQWHUVFKLHGOLFKHU�%HGLHQVWUDWHJLH
± ZHOFKH�0RGLILNDWLRQHQ�VLQG�DQ�GHU�JHJHEHQHQ�$XI]XJVVWHXHUXQJ

YRU]XQHKPHQ��XP�GLH�%HGLHQVWUDWHJLH�VWlUNHU�YRQ�GHU�6WHXHUXQJ
]X�HQWNRSSHOQ"

± ZLH�LVW�VLFKHU]XVWHOOHQ��GD��GLH�0RGLILNDWLRQHQ�NHLQH�)HKOHU�LQ�GDV
6\VWHP�HLQI�KUHQ"
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5HIDFWRULQJ�7HFKQLNHQ

Ä5HIDFWRULQJ�LV�WKH�SURFHVV�RI�FKDQJLQJ�D�VRIWZDUH
V\VWHP�LQ�VXFK�D�ZD\�WKDW�LW�GRHV�QRW�DOWHU�WKH�H[WHUQDO
EHKDYLRU�RI�WKH�FRGH�\HW�LPSURYHV�LWV�LQWHUQDO�VWUXFWXUH�
,W�LV�D�GLVFLSOLQHG�ZD\�WR�FOHDQ�XS�FRGH�WKDW�PLQLPL]HV
WKH�FKDQFHV�RI�LQWURGXFLQJ�EXJV��,Q�HVVHQFH�ZKHQ�\RX
UHIDFWRU�\RX�DUH�LPSURYLQJ�WKH�GHVLJQ�RI�WKH�FRGH�DIWHU

LW�KDV�EHHQ�ZULWWHQ�³

>)��@



��,QJROI�.U�JHU ��

5HIDFWRULQJ�7HFKQLNHQ

5HIDFWRULQJ�

± ÄPLQLPDOLQYDVLYH³�(LQJULIIH�LQ�GLH�6WUXNWXU�GHV�6\VWHPV

⇒ 6WUDWHJLH�GHU�NOHLQHQ�6FKULWWH

± $XIVWHOOHQ�JHHLJQHWHU�7HVWIlOOH�YRU�GHU�'XUFKI�KUXQJ�HLQHU

bQGHUXQJ�DP�6\VWHP

± 'XUFKI�KUHQ�GHU�7HVWV�ZlKUHQG�XQG�QDFK�'XUFKI�KUXQJ�GHU

bQGHUXQJ

⇒ HUK|KW�GDV�9HUWUDXHQ�LQ�GLH�.RUUHNWKHLW�GHU�bQGHUXQJ�

=LHO��NHLQH�bQGHUXQJ�GHV�EHREDFKWEDUHQ�9HUKDOWHQV
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5HIDFWRULQJ�7HFKQLNHQ

%HLVSLHO��9HUVFKLHEHQ�HLQHU�0HWKRGH�]XU�6XSHUNODVVH

0RWRU

/HIWB'RRUB0RWRU

ORFN��

5LJKWB'RRUB0RWRU

ORFN��

0RWRU

�ORFN��

/HIWB'RRUB0RWRU 5LJKWB'RRUB0RWRU

Ä3XOO�8S�0HWKRG³��VLHKH�>)��@�
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5HIDFWRULQJ�7HFKQLNHQ

� 5HIDFWRULQJ�ILQGHW�LQ�H[WUHP�NOHLQHQ�6FKULWWHQ�VWDWW

� 'DGXUFK�EOHLEW�GLH�MHZHLOLJH�bQGHUXQJ��EHUVFKDX�
XQG�KDQGKDEEDU

� 5HIDFWRULQJ�Ol�W�VLFK�LP�(QWZXUI�EHVRQGHUV�JXW�LQ
=XVDPPHQKDQJ�PLW�$UFKLWHNWXU��XQG
(QWZXUIVPXVWHUQ�HLQVHW]HQ�
���� DNWXHOOHQ�6WDQG�EHZHUWHQ
���� =LHO�0XVWHU�DXVZlKOHQ
���� 6HTXHQ]�YRQ�5HIDFWRULQJ�6FKULWWHQ�LGHQWLIL]LHUHQ�

GLH�]XP�=LHO�0XVWHU�I�KUW
����5HIDFWRULQJ�GXUFKI�KUHQ��ELV�=LHO�0XVWHU�HUUHLFKW
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5HIDFWRULQJ�7HFKQLNHQ

� )�U�HIIHNWLYHQ�(LQVDW]�PX��HLQ�.DWDORJ�YRQ
5HIDFWRULQJ�7HFKQLNHQ�XQG�$UFKLWHNWXU��(QWZXUIV�
0XVWHUQ�EHNDQQW�VHLQ��VLHKH�>)���*2)���326$��@��

± 9HUHLQIDFKXQJ�YRQ

� 0HWKRGHQDXIUXIHQ

� .ODVVHQKLHUDUFKLHQ

± (UK|KXQJ�9HUPHLGXQJ�ORVHU�.RSSOXQJ

± 9HUHLQIDFKXQJ�GHU�.RQWUROOVWUXNWXU

± ���
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5HIDFWRULQJ�7HFKQLNHQ

� %HL�JHVFKLFNWHP�(LQVDW]�YRQ�5HIDFWRULQJ�NDQQ�]XU
/|VXQJ�HLQHV�3UREOHPV�]XQlFKVW�VWHWV�GHU�HLQIDFKVWH
$QVDW]�JHZlKOW�ZHUGHQ

⇒ 5HIDFWRULQJ�KLOIW��GLH�JHJHEHQH�/|VXQJ�DQ�JHlQGHUWH

$QIRUGHUXQJHQ�DQ]XSDVVHQ

⇒ 9HUPHLGXQJ�YRQ�ÄRYHUHQJLQHHULQJ³�P|JOLFK

⇒ $QNQ�SXQJVSXQNW�DQ�ÄH;WUHPH�3URJUDPPLQJ³

� )D]LW�
± 5HIDFWRULQJ�LVW�KLOIUHLFK��XP�HLQHQ�(QWZXUI�HLQH

,PSOHPHQWLHUXQJ�LQ�NOHLQHQ�6FKULWWHQ�]X�YHUEHVVHUQ

± KRKHV�0D��DQ�(UIDKUXQJ�.HQQWQLV��EHU�5HIDFWRULQJ�
6FKULWWH�HUIRUGHUOLFK
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=XVDPPHQIDVVXQJ

� 'LH�:DKO�HLQHU�EHODVWEDUHQ�6RIWZDUH�$UFKLWHNWXU�LVW�HLQHU
GHU�ZHVHQWOLFKHQ�(UIROJVIDNWRUHQ�I�U�GLH�(QWZLFNOXQJ
NRPSOH[HU��KRFKTXDOLWDWLYHU�6\VWHPH

� %HVFKUHLEXQJVVSUDFKHQ��$'/V��XQG�0XVWHU�KHOIHQ�
6WUXNWXU��XQG�9HUKDOWHQVDVSHNWH�HLQHU�6RIWZDUH�
$UFKLWHNWXU�KHUDXV]XDUEHLWHQ�XQG�GDU]XVWHOOHQ

� 5HIDFWRULQJ�7HFKQLNHQ��Ä3ROLWLN�GHU�NOHLQHQ�6FKULWWH³��XP
HLQH�=LHODUFKLWHNWXU�PLW�GHQ�JHZ�QVFKWHQ
4XDOLWlWVHLJHQVFKDIWHQ�]X�HUUHLFKHQ
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/LWHUDWXU

>%&.��@� /HQ�%DVV��3DXO�&OHPHQWV��5LFN�.D]PDQ��6RIWZDUH�$UFKLWHFWXUH�LQ�3UDFWLFH��6(,

6HULHV�LQ�6RIWZDUH�(QJLQHHULQJ��$GGLVRQ�:HVOH\������

>':��@� 'HVPRQG�)��'¶6RX]D��$ODQ�&��:LOOV��2EMHFWV��&RPSRQHQWV�DQG�)UDPHZRUNV�ZLWK

80/�±�WKH�&$7$/<6,6�$SSURDFK��$GGLVRQ�:HVOH\������

>)��@ 0DUWLQ�)RZOHU��5HIDFWRULQJ�� �,PSURYLQJ�WKH�'HVLJQ�RI�([LVWLQJ�&RGH��$GGLVRQ�

:HVOH\������

>*2)��@ (ULFK�*DPPD��5LFKDUG�+HOP��5DOSK�-RKQVRQ��-RKQ�9OLVVLGHV��'HVLJQ�3DWWHUQV�±

(OHPHQWV�RI�5HXVDEOH�2EMHFW�2ULHQWHG�6RIWZDUH��$GGLVRQ�:HVOH\������

>326$��@ )UDQN�%XVFKPDQQ��5HJLQH�0HXQLHU��+DQV�5RKQHUW��3HWHU�6RPPHUODG��0LFKDHO

6WDO��3DWWHUQ�2ULHQWHG�6RIWZDUH�$UFKLWHFWXUH�±�$�6\VWHP�RI�3DWWHUQV��:LOH\������

>583��@ 3KLOLSSH�.UXFKWHQ��7KH�5DWLRQDO�8QLILHG�3URFHVV�±�$Q�,QWURGXFWLRQ��$GGLVRQ�

:HVOH\������


