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I3	���� 	��_>�I3	��$� ��E�FQ!

2EHUZDJHQ 6XSHUVWUXFWXUH
hEHUVLFKW *HQHUDO YLHZ �� ������ ��������
:DUWXQJVWHLOH 0DFKLQH��PDLQWHQDQFH SDUWV �� ������E

$QEDXWHLOH 0RXQWLQJ SDUWV ��
7UDQVSRUWVWHOOXQJ� :HUN�]HXJH� 6FKLOGHU 7UDYHO ORFN� WRROV� ODEHOV �� ������
5DKPHQ )UDPH �� ������E
6SLHJHO 0LUURU ��� ������D
:LSS]\OLQGHUHLQEDX 'HUULFNLQJ F\OLQGHU� PRXQWLQJ �� ������D
:LSS]\OLQGHU 'HUULFNLQJ F\OLQGHU �� ������E
:LSS]\OLQGHU� UHFKWV 'HUULFNLQJ F\OLQGHU� U�K� �� ������
:LSS]\OLQGHU� OLQNV 'HUULFNLQJ F\OLQGHU� O�K� �� ������
*HJHQJHZLFKW=\OLQGHU I�U *HJHQJHZLFKW &RXQWHUZHLJKW&\OLQGHU IRU FRXQWHUZHLJKW �� �������� ������
=XVDW]JHJHQJHZLFKW�+: ,,� $X[� FRXQWHUZHLJKW �KRLVWJHDU ,,� 9$5
9HUNOHLGXQJVWHLOH� OLQNV &RYHULQJ SDUWV� O�K� �� ������
9HUNOHLGXQJVWHLOH� UHFKWV &RYHULQJ SDUWV� U�K� �� ������D

5ROOHQGUHKYHUELQGXQJ 6ZLQJ ULQJ ��
5ROOHQGUHKYHUELQGXQJ 6ZLQJ ULQJ �� ������
6FKQHOOYHUELQGXQJ ]XU .X�JHOGUHKYHUELQGXQJ 4XLFN UHOHDVH IRU EDOO VZLQJULQJ 9$5 -DSDQ
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$QWULHE 'ULYH ��
0RWRU� '$,0/(5��%(1= (QJLQH� '$,0/(5��%(1=
7\S� 7\SH� 20 ��� $
6HULH� 6HULHV� ��������������
)DEULN��1U�� 6HULDO��1R��
/HLVWXQJ� 2XWSXW� ��� N:����� 530

0RWRUHLQEDX9HUVWHOOGRSSHOSXPSH (QJLQH DUUDQJHPHQW9DU� GLVSODFHPHQW GRXEOHSXPS
�� �������� ������

0RWRUDQEDXWHLOH (QJLQH PRXQWLQJ SDUWV ��� ������E
/XIWILOWHUDQODJH $LU FOHDQHU �� ������
:DVVHUN�KOHU 5DGLDWRU �� ������
$XVSXIIDQODJH ([KDXVW V\VWHP �� ������
+\GUDXOLN|OEHKlOWHU5�FNODXIILOWHU +\GUDXOLF RLO WDQN5HWXUQ RLO ILOWHU �� �������� ������
6DXJOHLWXQJHQ DP +\GUDX�OLN|OEHKlOWHU 6XFWLRQ OLQHV RQ K\GUDXOLF RLOWDQN �� ������
.UDIWVWRIIEHKlOWHU XQG /HL�WXQJHQ )XHO WDQN DQG OLQHV �� ������
.�KOZDVVHUYRUZlUPXQJ+HL]JHUlW 3UHKHDWHU� UDGLDWRU+HDWHU DVV\�
(OHNWULVFKH 0RWRUDEVWHO�OXQJ (OHFWU� HQJLQH VKXW��RII ��� ������E 9$5

+XEZHUNH +RLVW JHDUV ��
+XEZHUN , +RLVW JHDU ,
+XEZHUNVHLQEDX:LQGHQJHWULHEH PLW%UHPVH+XEZHUNVPRWRU

+RLVW JHDU PRXQWLQJ+RLVW JHDU ZLWK EUDNH
0RWRU� KRLVW JHDU

�� �������� ������
�� ������
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� � ��� ��� ������������
I3	�VW�$� !�� I3	��$� 	�>M^�������� V�Y YZF��
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6HQNHQGVFKDOWHU6HLOZLQGHQGUHKPHOGHU /RZHULQJ OLPLW VZLWFK:LQFK RSHUDWLQJ LQGLFDWRU ��� �������� ��������� 9$5
+XEZHUN ,, +RLVW JHDU ,,
+XEZHUNVHLQEDX:LQGHQJHWULHEH PLW%UHPVH+XEZHUNVPRWRU

+RLVW JHDU PRXQWLQJ+RLVW JHDU ZLWK EUDNH
0RWRU� KRLVW JHDU

�� �������� ������
�� ������

6HQNHQGVFKDOWHU6HLOZLQGHQGUHKPHOGHU /RZHU OLPLW VZLWFK:LQFK RSHUDWLQJ LQGLFDWRU ��� �������� ��������� 9$5
+\GUDXOLN �� +XEZHUN ,, +\GUDXOLF �� KRLVW JHDU ,, �� ������D

'UHKZHUN 6ZLQJ JHDU ��
'UHKZHUNVHLQEDX'UHKZHUNVJHWULHEH PLW%UHPVH'UHKZHUNVPRWRU

6ZLQJ JHDU� PRXQWLQJ6ZLQJ JHDU ZLWK EUDNH
0RWRU� VZLQJ JHDU

�� ������D�� ������
�� ������

+\GUDXOLN +\GUDXOLF ��
hEHUVLFKW *HQHUDO YLHZ �� ������
+\GUDXOLN 'UXFNILOWHUHLQEDX+RFKGUXFNILOWHU+RFKGUXFNILOWHU

+\GU�� SUHVVXUH ILOWHU PRXQWLQJ+�3���ILOWHU+�3���ILOWHU
�� �������� �������� ������

3XPSH �� 6WHXHUEO|FNH���IDFK 6WHXHUEORFN 3XPS �� FRQWURO EORFNV���IROG FRQWURO EORFN �� ������D�� ������
���IDFK 6WHXHUEORFN���IDFK 6WHXHUEORFN'UXFNEHJUHQ]XQJVYHQWLO'UXFNEHJUHQ]XQJVYHQWLO'UXFNEHJUHQ]XQJVYHQWLO'UXFNEHJUHQ]XQJVYHQWLO

���IROG FRQWURO EORFN���IROG FRQWURO EORFN3UHVVXUH UHOLHI YDOYH3UHVVXUH UHOLHI YDOYH3UHVVXUH UHOLHI YDOYH3UHVVXUH UHOLHI YDOYH

�� �������� �������� �������� �������� �������� ������
:LSSZHUN 'HUULFNLQJ JHDU �� ������E
+XEZHUN , +RLVW JHDU , �� ������E
/HLWXQJHQ ]X GHQ 7HOHVNR�SLHU]\OLQGHUQ /LQHV DW WHOHVFRSLF F\OLQGHUV �� ������D
'UHKZHUN 6OHZ JHDU �� ������D
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+\GU� 'UHKZHUNVEUHPVH�'UHK]DKOYHUVWHOOXQJ +\GU� VZLQJ JHDU� VSHHG DG�MXVWPHQW ��� ������
9HQWLOH LQ GHU .DELQH9RUVWHXHUJHUlW9RUVWHXHUJHUlW9RUVWHXHUJHUlW

9DOYHV LQ FDELQ3LORW RLO XQLW3LORW RLO XQLW3LORW RLO XQLW

�� ������D�� �������� ������ 9$5 -DSDQ
6WHXHUOHLWXQJHQ &RQWURO OLQHV �� ������D
6WHXHU|OGUXFNOHLWXQJ &RQWURO RLO SUHVVXUH OLQH �� ������D
'UXFNXPVFKDOWXQJ 6WHXHU�EO|FNH 3UHVVXUH��FKDQJH RYHU GHYLFHFRQWURO EORFNV �� ������
*HJHQJHZLFKWVPRQWDJH &RXQWHUZHLJKW PRXQWLQJ �� ������
9HQWLOH ]XU 6WHXHUXQJ 9DOYHV DW FRQWURO �� ������D
gON�KOHU 2LO FRROHU �� ������E
+\GUDXOLVFKH /HLWXQJHQ�$EVFKDOWYHQWLO +\GUDXOLF OLQHV�VKXW GRZQYDOYH �� ������

.DELQH &DELQ ��

.DELQH� NSO�.DELQH)DKUHUVLW]
&DELQ DVV\�&DELQ2SHUDWRU·V VHDW

��� ������D�� �������� ������
3HGDOHLQEDX 3HGDO DUUDQJHPHQW ��� ������
'UXFNUHJHOYHQWLO 3UHVVXUH FRQWURO ��� ������E
'UHK]DKOYHUVWHOOXQJ 2EHU�ZDJHQ1HKPHU]\OLQGHU

6SHHG FRQWURO� VXSHUVWUXFWXUH
6ODYH F\OLQGHU

��� ������D
�� ������

+HL]XQJVHLQEDX+HL]XQJ(LQEDXVDW]+HL]JHUlW

+HDWLQJ DVV\�� LQVWDOODWLRQ+HDWHU+HDWHU PRXQWLQJ+HDWHU DVV\�

��� ������D�� �������� �������� ������
5DGLR 5DGLR ��� ������ 9$5

` O



���������
	�� 
���������	�������� 	���	������������
������� ��� � !����#"$� !�%'&�����	(�)��	�	*������	�+����������

0$11(60$11
'(0$*
,.-*/�0
-#1325476 87938

%DXNDUWH
0DFKLQH UHFRUG

:;	���� �=<�	���>@?#�5��	�� :;���GF���>@I3	��$� ��E�FQ!A�B�&
>�C�!�D�	�E

�� ���$& ���
F7JK>ML3D�EN>�OH	���E 	�� I3	�� �=	���)" �$� ���GF���>@?*�=D�	��;FH!J�� 	�"=	�� D����$��%P>.OQ��� 	*D�	�E � R�	�� 	�D

� � ��� ��� ������������
I3	�VW�$� !�� I3	��$� 	�>M^�������� V�Y YZF��
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(OHNWULN (OHFWULF �� �� 9ROW
hEHUVLFKW *HQHUDO YLHZ �� ������
%DWWHULHHLQEDX %DWWHU\ PRXQWLQJ �� ������
(OHNWULN�.DELQH�5DKPHQ�0RWRU=HQWUDOHLQKHLW

(OHFWULF�FDELQ�IUDPH�HQJLQH
0DLQ FDOFXODWRU

�� ������
�� ������

'UXFNDXIQHKPHU 3UHVVXUH FRQWDFW �� ������
$UPDWXUHQWDIHO� YRUQ%HGLHQNRQVROH ,QVWUXPHQW SDQHO� IURQW2SHUDWLRQ SDQHO �� ������F�� ������
9HUWHLOHUNDVWHQ� 'LVWULEXWLRQ ER[�
��+DXSWDXVOHJHUNRSI �;�� ��0DLQ ERRP KHDG �;�� �� ������
��9HUERO]XQJ�*UXQGNDVWHQ�;���������������� ��3LQ ORFNLQJ�EDVLF FDVH�;���������������� ��� ������E
��+DXSWDXVOHJHUIX� �;�� ��%RRP IRRW �;�� �� ������
.DEHOWURPPHO DP $XVOHJHU/lQJHQZLQNHOJHEHU &DEOH GUXP DW ERRP$QJOH WUDQVPLWWHU �� ������D�� ������
$UEHLWVVFKHLQZHUIHU 6SRWOLJKW ��� ������D
$UEHLWVVFKHLQZHUIHU KLQWHQ 6SRWOLJKW UHDU �� ������ 9$5
6FKDOWNDVWHQ �;�� 6ZLWFK ER[ �;�� �� ������F
9HUWHLOHUNDVWHQ�9HUULHJH�OXQJ �;���� 'LVWULEXWLRQ ER[�ORFNLQJ �;���� �� ������
9HUWHLOHUNDVWHQ �;��� 'LVWULEXWLRQ ER[ �;��� ��� ������
(QGVFKDOWHU��$QEDX /LPLW VZLWFK DUU� �� ������
(OHNWURWHLOH ]XP gON�KOHU (OHFWULF SDUWV WR RLO FRROHU ��� ������
.DEHOI�KUXQJ DP $XVOHJHU )HHGHU FDEOH DW ERRP �� ������
3RVLWLRQVODPSH DP $XVOH�JHU 3RVLWLRQ OLJKW RQ ERRP ��� ������
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� � ��� ��� ������������
I3	�VW�$� !�� I3	��$� 	�>M^�������� V�Y YZF��

I3	��$� 	��W>�I.	��$� ��E�FH!
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+DXSWDXVOHJHU 0DLQ ERRP ��
6HLOH 5RSHV �� ������ 

'UDOOIlQJHU 6SLQ VWDELOL]HU DUU� 9$5
*UXQGNDVWHQ %DVLF FDVH �� ������D
0HFK� :LQNHODQ]HLJH ��*UXQGNDVWHQ 0HFK� DQJOH LQGLFDWRU �� EDVLFFDVH 9$5 -DSDQ
�� ,QQHQNDVWHQ �VW LQQHU FDVH �� ������D
�� ,QQHQNDVWHQ �QG LQQHU FDVH �� ������D
�� ,QQHQNDVWHQ �UG LQQHU FDVH �� ������E
�� ,QQHQNDVWHQ PLW 5ROOHQ�NRSI �WK LQQHU FDVH ZLWK VKHDYHKHDG �� ������G
$EVFKDOWXQJ &XW��RII GHYLFH ��� ������
6LFKHUXQJV]\OLQGHU /RFNLQJ F\OLQGHU ��� ������D
6LFKHUXQJVK\GUDXOLN+\GUDXOLNEORFN /RFNLQJ K\GUDXOLF+\GU� EORFN �� ������D�� ������
$EVFKDOWXQJ &XW��RII GHYLFH ��� ������
7HOHVNRSLHU]\OLQGHUHLQEDX 7HOHVFRSLF F\OLQGHU� DUU� �� ������
7HOHVNRSLHU]\OLQGHU 7HOHVFRSLF F\OLQGHU �� ������ ,  ,,  ,,,  
7HOHVNRSLHU]\OLQGHU6SHUUEUHPVYHQWLO 7HOHVFRSLF F\OLQGHU%UDNH FKHFN YDOYH �� �������� ������D
6FKODXFKOHLWXQJHQ LP 7HOH�VNRSDXVOHJHU +RVHV LQ WHOHVFRSLF ERRP �� ������
9HUULHJHOXQJVK\GUDXOLN+\GUDXOLNEORFN /RFNLQJ K\GUDXOLF+\GU� EORFN �� ������D�� ������
9HUULHJHOXQJV]\OLQGHU /RFNLQJ F\OLQGHU ��� ������D
6FKZHUODVWHLQULFKXQJ���� W� +HDY\ GXW\ DWWDFKPHQW ���� W� 9$5
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� � ��� ��� ������������
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X3J�Y YZ:�E ��� ��>@[����a\�&�����	I3	�
��$� !��

6FKZHUODVWHLQULFKXQJ���� W� +HDY\ GXW\ DWWDFKPHQW ���� W� 9$5
6FKZHUODVWPRQWDJHVSLW]H��� W� +'��UXQQHU DVV\� ��� W� 9$5
6FKZHUODVWHLQULFKWXQJ ���UROOLJ +HDY\ GXW\ DWWDFKPHQW �����UROOV 9$5 -DSDQ
6FKZHUODVWHLQULFKWXQJ ���UROOLJ +HDY\ GXW\ DWWDFKPHQW �����UROOV 9$5 -DSDQ
.RSIUROOH� NODSSEDU +HDG UROOHU� KLQJHG 9$5
:LQGPH�DQODJH $LU VSHHG LQGLFDWLRQ DUU� �� ������D 9$5
(LQEDX :LQGPHVVHU� ZLSS�EDUHU +LOIVDXVOHJHU :LQG VSHHG LQGLFDWRU DUU�� GHU�ULFNLQJ MLE ERRP 9$5
)OXJVLFKHUXQJVEHOHXFK�WXQJ $HURG\QDPLFDO VDIHW\ OLJKW ��� ������

+LOIVDXVOHJHU )O\ MLE ��
:LSSEDUHU +LOIVDXVOHJHU /XIILQJ MLE ERRP
*UXQGDXVOHJHU %DVLF ERRP
*UXQGDXVOHJHU %DVLF ERRP �� ������ 9$5 6WDQJHQ
$XVOHJHUVSLW]H$EVFKDOWXQJ %RRP WRS VHFWLRQ&XW��RII GHYLFH
$XVOHJHUVSLW]H %RRP WRS VHFWLRQ �� ������ 9$5 6WDQJHQ
:LSSVW�W]H 'HUULFNLQJ EUDFNHW
:LSSVW�W]H 'HUULFNLQJ EUDFNHW �� ������D 9$5 6WDQJHQ
:LSSVHLOWUDYHUVH %RRP KRLVW EULGOH �� ��������� 8$ �����
:LSSVW�W]HQWUDYHUVH 'HUULFNLQJ EUDFNHW� OLIWLQJEHDP �� ��������� 8$ �����
=ZLVFKHQVHLOH ]XP ZLSS�EDUHQ +LOIVDXVOHJHU 3HQGDQW URSHV IRU OXIILQJ MLEERRP
$EVSDQQXQJ %UDFLQJ �� ������ 9$5 6WDQJHQ
(OHNWULN ]XP ZLSSEDUHQ+LOIVDXVOHJHU (OHFWULF IRU OXIILQJ MLE ERRP
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(OHNWULN ]XP ZLSSEDUHQ+LOIVDXVOHJHU (OHFWULF IRU OXIILQJ MLE ERRP �� ������ 9$5 6WDQJHQ
$E]ZHLJNDVWHQ:LQNHOJHEHU -XQFWLRQ ER[$QJOH WUDQVPLWWHU ��� ������D
(QGVFKDOWHU XQG 5�FN�VFKODJVLFKHUXQJ /LPLW VZLWFK DQG EDFN VWURNHVDIHW\ GHYLFH �� ������D
$QEDX =XJNUDIWPH�GRVH 0RXQWLQJ ORDG WUDQVGX]HU
=ZLVFKHQVW�FNH ([WHQVLRQV
=ZLVFKHQVW�FNH ([WHQVLRQV �� ������ 9$5 6WDQJHQ
+LOIVDXVOHJHU� VWDUU -LE ERRP� ULJLG
*UXQGDXVOHJHU %DVLF ERRP
*UXQGDXVOHJHU %DVLF ERRP 9$5 6WDQJHQ
$XVOHJHUVSLW]H$EVFKDOWXQJ %RRP WRS VHFWLRQ&XW��RII GHYLFH
$XVOHJHUVSLW]H %RRP WRS VHFWLRQ 9$5 6WDQJHQ
=ZLVFKHQVW�FNH ([WHQVLRQV
=ZLVFKHQVW�FNH ([WHQVLRQV 9$5 6WDQJHQ
=XVDW]WHLOH ]XP VWDUUHQ+LOIVDXVOHJHU $GG� SDUWV IRU MLE ERRP� ULJLG �� ������D
(OHNWULN ]XP +LOIVDXVOHJHU$E]ZHLJNDVWHQ (OHFWULF IRU MLE ERRP-XQFWLRQ ER[

+DXSWDXVOHJHU��9HUOlQJH�
UXQJ WHOHVNRSLHUEDU
������ P

0DLQ ERRP H[WHQVLRQ WHOH�
VFRSLFDO ������ P

��

*UXQGDXVOHJHU %DVLF ERRP �� ������
$XVOHJHUVSLW]H$EVFKDOWXQJ %RRP WRS VHFWLRQ&XW��RII GHYLFH �� ������D��� ������
(OHNWULN ]XU +DXSWDXVOHJHU�YHUOlQJHUXQJ$E]ZHLJNDVWHQ

(OHFWULF DW PDLQ ERRP H[WHQ�VLRQ-XQFWLRQ ER[
��� ������E
��� ������
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7UDQVSRUWVWHOOXQJ�+DXSW�DXVOHJHUYHUOlQJHUXQJ �PLW=XVDW]WHLOHQ I�U ��q 1HL�JXQJ�

7UDYHO ORFN�PDLQ ERRP H[WHQ�VLRQ �ZLWK DGG� SDUWV IRU ��qLQFOLQDWLRQ�
�� ������

6XSHUOLIW 6XSHUOLIW ��
$EVSDQQXQJ �� +DXSWDXVOH�JHU�6HLOH %UDFLQJ �� PDLQ ERRP�URSHV
$EVSDQQERFN+\GURPRWRU%UHPV]\OLQGHU

%UDFLQJ VXSSRUW+\GURPRWRU%UDNH F\OLQGHU
%UHPVEDQG %DQG
5ROOHQKDOWHU 5HWDLQHU IRU UROOHU
8POHQNUROOH *XLGH UROOHU
8POHQNUROOH *XLGH UROOHU
+\GU� /HLWXQJHQ�$EVSDQQ�ZLQGH +\GU� OLQHV�EUDFLQJ ZLQFK
+\GU� /HLWXQJHQ�6XSHUOLIW +\GU� OLQHV�VXSHUOLIW
+\GU� /HLWXQJHQ�6XSHUOLIW��$XVOHJHU +\GU� OLQHV�VXSHUOLIW��ERRP
=XVDW]JHJHQJHZLFKW $GG� FRXQWHUZHLJKW �� ������D

8QWHUIODVFKHQ +RRN EORFNV
����UROOLJ� ��� 0S� ' ����VKHDYHV� ��� 0S� '
���UROOLJ� ��� 0S ���VKHDYHV� ��� 0S
���UROOLJ� ��� 0S ���VKHDYHV� ��� 0S ���� 
 ��������
���UROOLJ� ��� 0S ���VKHDYHV� ��� 0S
���UROOLJ� �� 0S ���VKHDYHV� �� 0S ���� 
 ��������
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+DNHQJHKlQJH +RRN VXVSHQVLRQ
+DNHQJHKlQJH ���� 0S +RRN VXVSHQVLRQ ���� 0S

$QKDQJ $QQH[
5RKUH 3LSHV �� ������
:HUN]HXJH XQG =XEHK|U 7RROV DQG DFFHVVRULHV �� ������ELV�XS WR�� ������
1HLJXQJVJHEHU ,QFOLQRPHWHU �� ������� ����������

/DFNLHUXQJ� &RORXU�

6FKDOWSOlQH 2EHUZDJHQ 6FKHPDWLFV VXSHUVWUXFWXUH
+\GUDXOLNSODQ��6WDQGDUGPLW � +XEZHUN +\GUDXOLF VWDQGDUG ZLWK� KRLVW JHDU
+\GUDXOLNSODQ +XEZHUN ,, +\GUDXOLF KRLVW JHDU ,,
+\GUDXOLNSODQ 6XSHUOLIW +\GUDXOLF VXSHUOLIW
+\GUDXOLNSODQ +\GUDXOLF ��������
(OHNWURVFKDOWSODQ (OHFWULF VFKHPDWLF ��������


  $EZHLFKXQJHQ 
  9DULDWLRQV IURP SDJH (7���3DUW��1R��
8$ ������ 8$ ������
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6HLO +XEZHUN ,6HLOVFKXW] XQG +DOWHJULII6HLOVFKXW] XQG +DOWHJULII6FKDOOGlPPXQJ6HLO� +XEZHUN ,,$EODJH 8QWHUIODVFKH� ���URO�OLJ6HLODEODJH

5RSH KRLVW JHDU ,5RSH SURWHFWLRQ DQG KDQGOH5RSH SURWHFWLRQ DQG KDQGOH1RLVH DEVRUEHU5RSH� KRLVW JHDU ,,6XSSRUW KRRN EORFN
5RSH VXSSRUW

�� ��������������������������� �����������
��

��� ��� ������� ��� ������� ��� ������� ��� ����� ��� ������� ��� ��
��� ��� ����

8QWHUZDJHQ �� '(0$* ��
. ���� �� ��[�[�

&KDVVLV �� '(0$* ��
. ���� �� ��[�[�

hEHUVLFKW *HQHUDO YLHZ ��� ������ ��������
:DUWXQJVWHLOH 0DFKLQH��PDLQWHQDQFH SDUWV ��� ��������

$QEDXWHLOH 0RXQWLQJ SDUWV ��
8QWHUZDJHQ $EGHFNXQJ &KDVVLV FRYHULQJ ��� ������
6FKDOOGlPPXQJ 1RLVH DEVRUEHU
+XEYRUULFKWXQJ I�U 5HVHU�YHUDG 6SDUH ZKHHO OLIWLQJ JHDU ��� ������
0RWRUDEGHFNXQJ (QJLQH FRYHU ��� ������
$EVW�W]XQJ 6XSSRUW ��� ������
6W�W]WUlJHU� YRUQH 6XSSRUW� IURQW ��� ������E
6W�W]WUlJHU� KLQWHQ 6XSSRUW� UHDU ��� ������E
6W�W]]\OLQGHU� YRUQH 6XSSRUW F\OLQGHU� IURQW ��� ������
6W�W]]\OLQGHU� KLQWHQ 6XSSRUW F\OLQGHU� UHDU ��� ������
+RUL]RQWDO��=\OLQGHU +RUL]RQWDO F\OLQGHU ��� ������D
$QEDXWHLOH XQG =XEHK|U 0RXQWLQJ SDUWV DQG DFFHVVR�ULHV ��� ������
$QKlQJHU��(LQULFKWXQJ 7DJ DWWDFKPHQW 9$5
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$QWULHE 'ULYH ��
0RWRU� '$,0/(5��%(1= (QJLQH� '$,0/(5��%(1=
7\S� 7\SH� 20 ��� /$
6HULH� 6HULHV� ��������������
)DEULN��1U�� 6HULDO��1R��
/HLVWXQJ� 2XWSXW� ��� N:����� 530

0RWRU�� XQG *HWULHEHHLQ�EDX'RSSHOSXPSH
(QJLQH DQG FRQYHUWHU PRXQ�WLQJ'RXEOH SXPS

��� ������D
�� ������

0RWRUDQEDXWHLOH (QJLQH� PRXQWLQJ SDUWV ��� ���������
*HWULHEH�=)��:6. �������6���$ *HDU�=)��:6. �������6���$
*HWULHEHWHLOH� *HDU SDUWV�
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$QWULHE7XUELQHQZHOOH.XSSOXQJ5HWDUGHU5HWDUGHU:DQGOHUJHKlXVH:DQGOHUI�OOSXPSH(OHNWULVFKH $XVU�VWXQJ:DQGOHU0RWRUDQVFKOX�3HULSKHULH��7HLOH*HWULHEHJHKlXVH$QWULHEVZHOOH� 6FKPLHU|O�SXPSH9RUJHOHJHZHOOH+DXSWZHOOH6FKDOWXQJ6FKDOWZHOOH3QHXPDWLN*DQJDQ]HLJH/HLWXQJVVDW]9HQWLOEORFN*9��6FKDOWXQJ*3��*HKlXVH3ODQHWHQWULHE6\QFKURQLVLHUXQJ*3��6FKDOWXQJ=ZLVFKHQZHOOH'LIIHUHQWLDO+$��$QWULHE9$��$QWULHE1RWOHQNSXPSH9HUNDEHOXQJ

'ULYH7XUELQH VKDIW&RXSOLQJ5HWDUGHU5HWDUGHU&RQYHUWHU KRXVLQJ&RQYHUWHU ILOOLQJ SXPS(OHFWULFDO HTXLSPHQW&RQYHUWHU0RWRU FRQQHFWLRQ3HULSKHULH SDUWV*HDUER[ KRXVLQJ'ULYH VKDIW� OXEH SXPS
/D\VKDIW0DLQ VKDIW*HDUVKLIW V\VWHP*HDUVKLIW VKDIW3QHXPDWLF*HDU GLVSOD\/LQH VHW9DOYH EORFN*9��VKLIW V\VWHP*3��KRXVLQJ3ODQHWDU\ JHDU6\QFKURQL]HU*3��VKLIW V\VWHP,GOHU VKDIW'LIIHUHQWLDO5HDU D[OH RXWSXW)URQW D[OH RXWSXW(PHUJHQF\ VWHHULQJ SXPS&DEOHV

�� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� ������
�� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� ������

.�KOK\GUDXOLN +\GU� FRROLQJ OLQHV ��� ������E
/HLWXQJHQ ]XP :DVVHUN�K�OHU /LQHV IRU UDGLDWRU ��� ������D
=XVDW]N�KOHUHLQEDX $X[� UDGLDWRU DUU� ��� ������
/XIWILOWHU $LU FOHDQHU ��� ������D
.UDIWVWRIIDQODJH )XHO V\VWHP ��� ������
$XVSXIIDQODJH ([KDXVW V\VWHP ��� ���������
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/XIWDQODJH $LU V\VWHP ��
'UXFNOXIWDQODJH $LU SUHVVXUH V\VWHP ��� ������D
*HUlXVFKGlPSIHU� /XIWDQ�ODJH 1RLVH DEVRUEHU� DLU V\VWHP ��� ������
3QHXPDWLVFKH 6WHXHUXQJ 3QHXPDWLF FRQWURO ��� ������D
3QHXPDWLVFKH +LQWHUDFKV�OHQNXQJ 3QHXPDWLF UHDU D[OH VWHHULQJ 9$5

+\GUDXOLN +\GUDXOLF ��
+\GUDXOLN|OEHKlOWHU5�FNODXIILOWHU5�FNODXIILOWHU(LQI�OOILOWHU

+\GUDXOLF RLO WDQN5HWXUQ RLO WDQN5HWXUQ RLO WDQN)LOOHU

��� ������D�� �������� �������� ������
*HWULHEHK\GUDXOLN 7UDQVPLVVLRQ K\GUDXOLF ��� ������
/HQNXQJVK\GUDXOLN'XUFKIOX�DQ]HLJHU 6WHHULQJ K\GUDXOLF)ORZ LQGLFDWRU ��� �������� ������
+LQWHUDFKVOHQNXQJ 5HDU D[OH VWHHULQJ 9$5
)HGHUXQJVK\GUDXOLN6WHXHUEORFN 5HVLOLHQW K\GUDXOLF&RQWURO EORFN ��� ������F�� ������
%UHPVDQODJH %UDNH V\VWHP ��� ������D 

$EVW�W]K\GUDXOLN6WHXHUEORFN 2XWULJJHU K\GUDXOLF&RQWURO EORFN ��� ������E�� ������D

.DELQH &DELQ ��

.DELQH� NSO� &DELQ DVV\� ��� ������D
)DKUHUNDELQH 'ULYHU·V FDE ��� ������D
%HGLHQHOHPHQWH.XSSOXQJVSHGDO 2SHUDWLRQ HOHPHQWV&OXWFK SHGDO ��� �������� ������
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/HQNXQJVHLQEDX:LQNHOJHWULHEH 0RXQWLQJ RI VWHHULQJ DVV\�$QJOH WUDQVPLWWHU ��� �������� ������
+HL]XQJVDQODJH+HL]JHUlW +HDWLQJ DVV\�+HDWHU ��� ������D�� ������
6WDQGKHL]XQJ+HL]XQJ(LQEDXVDW]

$X[� KHDWLQJ+HDWHU+HDWHU PRXQWLQJ
9$59$59$5

(OHNWULN (OHFWULF �� �� 9ROW
8QWHUZDJHQ &KDVVLV ��� ������E
%HOHXFKWXQJ X� 0DUNLHUXQJ /LJKWLQJ HTXLSPHQW DQG PDU�NHU ��� ���������
)DKUHUNDELQH 'ULYHU·V FDE ��� ������D
$UPDWXUHQEUHWW ,QVWUXPHQW SDQHO ��� ������F
1LYHDXUHJXOLHUXQJ��$EVW�W�]XQJ /HYHO FRQWURO��RXWULJJHUV ��� ������E
.OHPP�� XQG 9HUWHLOHUND�VWHQ �;��� -XQFWLRQ�� DQG GLVWULEXWLRQ ER[�;��� ��� ������F
6WHXHUSXOW��$EVW�W]XQJ &RQWURO SDQHO��RXWULJJHUV ��� ������
9HUWHLOHUNDVWHQ��5�FN�OHXFKWH �;��� 'LVWULEXWLRQ ER[ �� WDLO OLJKW�;��� ��� ������D
9HUWHLOHUNDVWHQ��0DJQHW�YHQWLOH �;��� 'LVWULEXWLRQ ER[ �� VROHQRLGYDOYHV �;��� ��� ������
9HUWHLOHUNDVWHQ �;��� 'LVWULEXWLRQ ER[ �;��� ��� ������
(LQEDX $XWR��5DGLR 5DGLR HTXLSPHQW ��� ������F

6FKPLHUDQODJH /XEULFDWLRQ V\VWHP ��
=HQWUDOVFKPLHUDQODJH &HQWUDO OXEULFDWLRQ V\VWHP 9$5

$FKVHLQEDX XQG *HOHQN�
ZHOOHQ

$[OH LQVWDOODWLRQ DQG MRLQW
VKDIWV
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$FKVHLQEDX $FKVH � ����[�$FKVH �%UHPVH6SUHL]YRUULFKWXQJ/HQN]\OLQGHU)HGHUXQJV]\OLQGHU� OLQNV)HGHUXQJV]\OLQGHU� UHFKWV

$[OH LQVWDOODWLRQ D[OH � �� ��[�
$[OH �%UDNH([SDQGHU XQLW6WHHULQJ F\OLQGHU5HVLOLHQW F\OLQGHU� O�K�5HVLOLHQW F\OLQGHU� U�K�

9$5
9$59$59$59$59$59$5

$FKVHLQEDX $FKVH � ����[�$FKVH �$FKVDQWULHE3ODQHWHQJHWULHEH%UHPVH6SUHL]YRUULFKWXQJ/HQN]\OLQGHU)HGHUXQJV]\OLQGHU� OLQNV)HGHUXQJV]\OLQGHU� UHFKWV

$[OH LQVWDOODWLRQ D[OH � �� ��[�
$[OH �$[OH GULYH3ODQHWDU\ JHDU%UDNH([SDQGHU XQLW6WHHULQJ F\OLQGHU5HVLOLHQW F\OLQGHU� O�K�5HVLOLHQW F\OLQGHU� U�K�

��� ������
�� �������� �������� �������� �������� �������� �������� �������� ������ 8$ �����8$ �����

$FKVHLQEDX $FKVH ���$FKVH �$FKVDQWULHE3ODQHWHQJHWULHEH%UHPVH6SUHL]YRUULFKWXQJ6WDUUDFKVH �%UHPVH6SUHL]YRUULFKWXQJ/HQN]\OLQGHU)HGHUXQJV]\OLQGHU $FKVH �)HGHUXQJV]\OLQGHU $FKVH �)HGHUXQJV]\OLQGHU $FKVH �

$[OH LQVWDOODWLRQ D[OH ���$[OH �$[OH GULYH3ODQHWDU\ JHDU%UDNH([SDQGHU XQLW$[OH ULJLG �%UDNH([SDQGLQJ F\OLQGHU6WHHULQJ F\OLQGHU5HVLOLHQW F\OLQGHU D[OH �5HVLOLHQW F\OLQGHU D[OH �5HVLOLHQW F\OLQGHU D[OH �

��� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� ������
8$ �����8$ �����8$ �����

$FKVHLQEDX $FKVH �6WDUUDFKVH �%UHPVH5DG]\OLQGHU)HGHUXQJV]\OLQGHU

$[OH LQVWDOODWLRQ D[OH �$[OH ULJLG �%UDNH:KHHO F\OLQGHU5HVLOLHQW F\OLQGHU

��� �������� �������� �������� �������� ������ 8$ �����
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�� ������

8$ �����8$ �����
8$ �����

*HOHQNZHOOHQHLQEDX=ZLVFKHQODJHUXQJ -RLQW VKDIW PRXQWLQJ,QWHUPHGLDWH EHDULQJ ��� ��������� ������
/HQNJHVWlQJH 6WHHULQJ OLQNDJH ��� ������
/HQNKHEHO �� +XQGHJDQJ)HGHUVSHLFKHU 6WHHULQJ OHYHU �� FUDE ZDON6SULQJ ORDGHG DFFXPXODWRU 9$5
5lGHU XQG 5HLIHQ :KHHOV DQG WLUHV ��� ������

$QKDQJ $QQH[

6FKDOWSOlQH 8QWHUZDJHQ� 6FKHPDWLFV FKDVVLV�
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.�KOK\GUDXOLN +\GUDXOLF FRROLQJ OLQHV
$EVW�W]K\GUDXOLN 2XWULJJHU K\GUDXOLF
/HQNXQJVK\GUDXOLN 6WHHULQJ K\GUDXOLF
)HGHUXQJVK\GUDXOLN 5HVLOLHQW K\GUDXOLF
%UHPVK\GUDXOLN %UDNH K\GUDXOLF
(OHNWURVFKDOWSODQ (OHFWULF VFKHPDWLF

/DFNLHUXQJ� &RORXU�


  $EZHLFKXQJHQ 
  9DULDWLRQV IURP SDJH (7���3DUW��1R��
8$ ������ 8$ ������
6FKLOGHU 3ODWHV VLHKH �VHH 8$
� 9HQWLO �$FKVH ���� � YDOYH �D[OH ���� ��� ������D��� ��� ��� ��

(UVWHOOXQJ RKQH *HUlWH�NDUWH
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