




3)(,)(5��
3URGXFW�6�VWHPV

VLPSOH
n� ��GDSWHG�WR�WKH�SOD��HU�V�UHTXLUHPH�WV���

ORDG�EHDUL���FDSDFLW��LV�IX�GDPH�WDO�

n� �7KH�ODWHVW�VWD�GDUGV�D�G�DVVHVVPH�W�FR�FHSWV��

DUH�FR�VLGHUHG

n� ��OHDU�GHSLFWLR���KHOSIXO�FRORXU�FRGL����V�VWHPDWLF�

SURGXFW�GHVL��DWLR�

FDSDEOH

TXLFN

n� �+L�K�SHUIRUPD�FH�3)(,)(5�FDEOH�V�VWHPV�DUH�GLPH���

VLR�HG�WR�WKH�FKDUDFWHULVWLF�YDOXH�RI�EUHDNL���ORDG����N

n� �6H�VLEO��DGMXVWHG��UDGXDWLR��L��SHUIRUPD�FH

n� �+L�K�IRUFH�WUD�VPLVVLR��DFKLHYHG�ZLWK�VPDOO�FURVV�

VHFWLR�V

n� �R�VLVWH�WO��FRORXU�FRGHG�SURGXFW�RYHUYLHZ

n� �1R�WLPH�FR�VXPL���VHDUFK��)L�G�WKH�UL�KW��DEOH�

6�VWHP�ZLWK�HDVH

�RXU�DGYD�WD�HV

3)(,)(5�
3URGXNWV�VWHP

HLQIDFK
n� ��QJHSDVVW�DQ��UEHLWVZHLVH�GHV�3ODQHUV���

(QWVFKHLGHQG�LVW�GLH�7UDJIlKLJNHLW�

n� �1HXHVWH�1RUPHQ�XQG��HPHVVXQJV��

NRQ]HSWH�VLQG�EHU�FNVLFKWLJW�

n� �hEHUVLFKWOLFKH��DUVWHOOXQJ��KLOIUHLFKH�)DUE��

FRGLHUXQJ��V�VWHPDWLVFKH�3URGXNWEH]HLFKQXQJ

VFKQHOO
n� �XUFKJlQJLJ�IDUEFRGLHUWH�3URGXNW�EHUVLFKW�

n� �2KQH�]HLWUDXEHQGHV�6XFKHQ�GLUHNW�]XP�ULFKWLJHQ�

3)(,)(5�6HLOV�VWHP

,KUH�9RUWHLOH

OHLVWXQJVIlKLJ
n� ��LH�OHLVWXQJVVWDUNHQ�3)(,)(5�6HLOV�VWHPH�VLQG�DXI�

GLH�FKDUDNWHULVWLVFKH��UXFKNUDIW����N�GLPHQVLRQLHUW

n� 6LQQ�ROO�DEJHVWLPPWH�/HLVWXQJVVSU�QJH

n� +RKH�.UDIW�EHUWUDJXQJ�EHL�NOHLQHQ�4XHUVFKQLWWHQ

��������

6HLOEDX� ��DEOH�6WUXFWXUHV



�SSOLFDWLR��([DPSOHV�IRU�7H�VLR��5RG�6�VWHPV

7UXVV�V�VWHP

3�OR��EUDFL�J

�SSUR�HG�FRPSUHVVLR��URG�FR��HFWRU

�QZHQGXQJVEHLVSLHOH�I�U��XJVWDEV�VWHPH

%LQGHUXQWHUVSDQQXQJ

3�ORQDEVSDQQXQJ

=XJHODVVHQHU��UXFNVWDEDQVFKOXVV
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:L�G�EUDFL�J�ZLW��L�WHUVHFWLR��SODWH

6XVSH�VLR��RI�W�H�EDU���DW�W�H�FRXSOHU

:LQGYHUEDQG�PLW�.QRWHQEOHFK

�EKlQJXQJ�DQ�HLQHP�6WDE���DQ�HLQHU�0XIIH
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6SRUWV�)DFLOLWLHV

5L�J�FDEOH�FR��HFWLR��ZLW��RSH���
VSHOWHU�VRFNHW�D�G�FR��HFWLR��SODWH

5L�J�FDEOH�FR��HFWLR��ZLW��FR�LFDO��
VRFNHW�D�G�W�UHDGHG�URG

&RQQHFWLQJ�KDQJHU�FDEOH�WR�VXVSHQVLRQ�
FDEOH��

6SRUWVWlWWHQ

5LQJVHLOYHUELQGXQJ�PLW�*DEHOVHLOK�OVH��
XQG�9HUELQGXQJVODVFKH

5LQJVHLOYHUELQGXQJ�PLW�NRQLVFKHU�
9HUJXVVK�OVH�XQG�*HZLQGHVWDQJH

�QVFKOXVV�+lQJHUVHLO�DQ�7UDJVHLO
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�R��HFWLR��RI�FDEOH�WUXVV�WR�UL�J�FDEOH

�R��HFWLR��RI�VXVSH�VLR��FDEOH�WR��
VWHHO�VWUXFWXUH

0HUFHGHV��H�]��UH�D�6WXWW�DUW��*HUPD��

�QVFKOXVV�6HLOELQGHU�DQ�5LQJVHLO

�QVFKOXVV�7UDJVHLO�DQ�6WDKOEDX

0HUFHGHV��HQ]��UHQD�6WXWWJDUW���HXWVFKODQG
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�XUWDL��:DOOV��5RRI�6WUXFWXUHV

��F�RUDJH�FDEOH��HW�WR�IRX�GDWLR��ZLW��
JODVV�ILWWL�J

�DEOH�FURVV�FODPS�ZLW��JODVV�ILWWL�J

.HPSL�VNL�+RWHO��LUSRUW�0X�LFK��*HUPD��

)DVVDGHQ���DFKNRQVWUXNWLRQHQ

�QVFKOXVV�6HLOQHW]�PLW�*ODVKDOWHU��
DP�)XQGDPHQW

6HLOQHW]NQRWHQ�PLW�*ODVKDOWHU

.HPSLQVNL�+RWHO��LUSRUW�0�QFKHQ���HXWVFKODQG
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�R��HFWLR��RI�FRPSUHVVLR��VWUXW�WR��
SDUDOOHO�FDEOH��HW

�R��HFWLR��RI�VWDELOLVL�J�FDEOH�WR�IUDPH

�QVFKOXVV��UXFNVW�W]H�DQ�
�RSSHOVHLOQHW]

�QVFKOXVV�6SDQQVHLO�DQ�5DKPHQ��
NRQVWUXNWLRQ
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�R��HFWLR��RI��D�JHU�FDEOH�WR��
VXVSH�VLR��FDEOH

�R��HFWLR��RI�VXVSH�VLR��FDEOH�WR�
S�OR���HDG�ZLW��RSH��VSHOWHU�VRFNHW

6XVSH�VLR��FDEOH�DW�VDGGOH

�ULG�HV

�QVFKOXVV�+lQJHUVHLO�DQ�7UDJVHLO

�QVFKOXVV�7UDJVHLO�DQ�3�ORQNRSI�PLW�
*DEHOVHLOK�OVH

6HLOXPOHQNXQJ��EHU�6DWWHO

�U�FNHQ
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�R��HFWLR��RI��D�JHU�FDEOH�WR�EULGJH�
GHFN

�R��HFWLR��RI�VWD��FDEOH�WR�IRX�GDWLR��
ZLW��RSH��VSHOWHU�VRFNHW

�R��HFWLR��RI�VWD��FDEOH�WR�IRX�GDWLR��
ZLW��RSH��EULGJH�VRFNHW

(OEVWH��+HUUH�NUX��0D�GHEXU���*HUPD��

�QVFKOXVV�+lQJHUVHLO�DQ�
%U�FNHQ�EHUEDX

�QVFKOXVV��EVSDQQVHLO�DQ�)XQGDPHQW�
PLW�*DEHOVHLOK�OVH

�QVFKOXVV��EVSDQQVHLO�DQ�)XQGDPHQW�
PLW�9HUJXVVK�OVH�XQG��XJHQVWDE

(OEVWHJ�+HUUHQNUXJ�0DJGHEXUJ���HXWVFKODQG
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�RPSUHVVLR��VWUXW�RI�PDL��JLUGHU�ZLW��
FDEOH�FODPSV

([KLELWLR��+DOO���+D��RYHU��*HUPD��

,QVLGH�YLHZ�RI�PDLQ�DQG��
VHFRQGDU��JLUGHUV

:LGH�6SD��6WUXFWXUHV��+DOOV��([KLELWLR���XLOGL��V

�UXFNVW�W]H�GHV�+DXSWELQGHUV�PLW�
6HLONOHPPHQ

0HVVHKDOOH���+DQQR�HU���HXWVFKODQG

,QQHQDQVLFKW�GHU�+DXSW��XQG�
1HEHQELQGHU

:HLWJHVSDQQWH��ZHFNEDXWHQ��+DOOHQ��0HVVHEDXWHQ
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�R��HFWLR��RI�VWD��FDEOH�WR�IRX�GDWLR�

�R��HFWLR��RI�FDEOHV�RXWVLGH�W�H��
EXLOGL�J

�QVFKOXVV��EVSDQQVHLO�DP�)XQGDPHQW

�QVFKOXVV�GHU�6HLOH�LP��X‰HQEHUHLFK
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�R��HFWLR��RI�FDEOH��HW�WR�HGJH�FDEOH

�DEOH�FURVV�FODPS�VZDJHG���VFUHZHG

�YLDU��:LOKHOPD�6WXWW�DUW��*HUPD��

�RROR�LFDO�D�G��RWD�LFDO�*DUGH�

�QVFKOXVV�6HLOQHW]�DQ�5DQGVHLO

6HLOQHW]NQRWHQ�JHSUHVVW���JHVFKUDXEW

9RJHOIUHLIOXJDQODJH�:LOKHOPD�6WXWWJDUW���HXWVFKODQG

�RRORJLVFKH�XQG��RWDQLVFKH�*lUWHQ
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�R��HFWL�J�HGJH�FDEOH��
WR�S�OR��VWD��FDEOH

%RUGHU�FDEOH�ZLW��RXWHU�SRVW

*LUGHU�3�OR��ZLW��ORRS�FDEOHV

�QVFKOXVV�5DQGVHLO�DQ��
3�ORQ��EVSDQQVHLO

5DQGVHLO�PLW��X‰HQVW�W]H

�XIJHO�VWHU�3�ORQ�PLW�1HW]DXJHQ
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7UD�VPLWWHU�0DVW

�R��HFWLR��RI�VWD��FDEOH�WR�WUD�VPLWWHU�
PDVW

6WD��FDEOH�DW�IRX�GDWLR��D�F�RUL�J

7UD�VPLWWHU�0DVWV

6HQGHPDVW

�QVFKOXVV��EVSDQQVHLO�DQ��QWHQQH

9HUDQNHUXQJ��EVSDQQVHLO�DP�:LGHUODJHU

�QWHQQHQ
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7KH�7H�VLR��5RG�6�VWHP

(��L�HHUL��
7�H�3)(,)(5�7H�VLR��5RG�6�VWHP�7�SH�����FR�VLVWV�RI�D�WH�VLR��URG��W�H�IRUN�
FR��HFWRU�D�G�W�H�FRPSR�H�WV�RI�W�H�ODWWHU��6SHFLDO�FRPSR�H�WV�DUH�DOVR�
D�DLODEOH��

7�H�3)(,)(5�7H�VLR��5RG�6�VWHP�7�SH�����ZDV�VWDWLFDOO��GHVLJ�HG�SXUVXD�W�
WR�*HUPD��VWD�GDUG��,1�������3DUW����������7�H�GHVLJ��ZDV�FR�ILUPHG�E��
H�SHUWV�

n� 7H�VLR��5RG

7�H�WH�VLR��URG�LV�PDGH�RI�W�H�6���1�PDWHULDO�ZLW��D��LHOG�VWUH�JW��RI�DW�OHDVW�
����1�PP���W�XV�DSSUR�LPDWHO��������LJ�HU�W�D��W�DW�RI�W�H�FR��H�WLR�DO�
PDWHULDO�6������R�VHTXH�WO���VPDOOHU�URG�GLDPHWHUV�FD��EH�XVHG�IRU�W�H�VDPH�
ORDGV��7�H�7H�VLR��5RG��DV�D�VOH�GHU�GHVLJ��D�G�HFR�RPLF�HIILFLH�F��LV�
L�FUHDVHG�

7�H�GHVLJ��OLPLW�WH�VLR��ORDGV�FD��EH�IRX�G�L��W�H�SURGXFW�WDEOHV�EHORZ��)RU�
FDOFXODWLR��W�H���D�H�WR�EH�DW�OHDVW�DV��LJ��DV�W�H�GHVLJ���DOXHV�RI�LPSDFWV�
�)G���,�WHUVHFWLR��SODWHV�D�G�FR��HFWL�J�SODWHV�PDGH�RI�W�H�6����PDWHULDO�DUH�
XVHG�DV�FR��HFWL�J�SRL�WV��7�HLU�JHRPHWULFDO�GHVLJ��JXDUD�WHHV�IXOO�
ORDG�EHDUL�J�FDSDFLW��DV�UHJDUGV�W�H�OLPLW�WH�VLR��ORDGV��15�G��OLVWHG�L��W�H�
SURGXFW�WDEOHV�EHORZ��,I�L�WHUVHFWLR��SODWHV�D�G�FR��HFWL�J�SODWHV�DUH�PDGH�RI�
6�����W�H�UHGXFHG�OLPLW�WH�VLR��ORDGV��15�G�UHG��FD��EH�JL�H��

n� �RPSR�H�WV

7�H�WH�VLR��URG�LV�W�H�ZHDNHVW�OL�N�L��W�H�7H�VLR��5RG�6�VWHP��7�XV��IRUN�
FR��HFWRUV��SL�V�D�G�FRXSOHUV�DUH�GHVLJ�HG�WR�ZLW�VWD�G��LJ�HU�ORDGV�VR�DV�WR�
SUHFOXGH�IDLOXUH�RI�W�HVH�FRPSR�H�WV��/RFNL�J��XWV�W�DW�VDIHO��ORFN�IRUN�
FR��HFWRU�D�G�WH�VLR��URG�DV�ZHOO�DV�WH�VLR��URG�D�G�FRXSOHU��UHVSHFWL�HO���DUH�
VXSSOLHG��)XUW�HUPRUH��W�H�ORFNL�J��XW�SURWHFWV�W�H�W�UHDG�RI�W�H�WH�VLR��URG�
D�G�SUR�LGHV�IRU�IOXV��FR�WRXUV�EHWZHH��IRUN�FR��HFWRU�D�G�WH�VLR��URG�D�G�
EHWZHH��WH�VLR��URG�D�G�FRXSOHU��UHVSHFWL�HO��

n� �GMXVWPH�W�2SWLR�V

7�H�OHIW��D�G�D�G�ULJ�W��D�G�W�UHDGV�RI�W�H�IRUN�FR��HFWRUV�H�DEOH�H�DFW�
DGMXVWPH�W�RI�OH�JW���Z�LF��LV�GR�H�E��WXU�L�J�W�H�URG��1R�WXU�EXFNOH�LV�
UHTXLUHG��7�H�WDNH�XS�UD�JH�FD��EH�FRPIRUWDEO��DGMXVWHG�E��DSSUR�LPDWHO��
����WLPHV�W�H�W�UHDG�GLDPHWHU�IRU�DOO�VL�HV�SHU�V�VWHP�OH�JW���6�VWHP�OH�JW��LV�
W�H�GLVWD�FH�EHWZHH��W�H�FH�WUHV�RI�W�H�SL�V��

�

n� �RUURVLR��3URWHFWLR�

�OO�HOHPH�WV�RI�3)(,)(5�7H�VLR��5RG�6�VWHP�7�SH�����DUH�SURWHFWHG�IURP�
FRUURVLR��HLW�HU�E���RW�GLS�JDO�D�LVDWLR��SXUVXD�W�WR�*HUPD��VWD�GDUG��
�,1�(1�,62������RU�E��PHWDO�VSUD�L�J�RI��L�F�SXUVXD�W�WR�*HUPD��VWD�GDUG�
�,1�(1�,62��������OO�W�UHDGV�DUH�EUXV�HG�DIWHU�JDO�D�LVDWLR��

7HFKQLN

�DV��XJVWDEV�VWHP

�DV�3)(,)(5�=XJVWDEV�VWHP�7�S�����VHW]W�VLFK�DXV�GHP�=XJVWDE��*DEHONRSI�
XQG�GHVVHQ�.RPSRQHQWHQ�]XVDPPHQ���HV�:HLWHUHQ�VLQG�6RQGHUEDXWHLOH�
HUKlOWOLFK��

%DVLHUHQG�DXI�GHU��,1�������7HLO��������ZXUGH�GDV�3)(,)(5�=XJVWDEV�VWHP�
7�S�����VWDWLVFK�EHPHVVHQ���LHVH�%HPHVVXQJ�ZXUGH�PLW�HLQHP�*XWDFKWHQ�
EHVWlWLJW�

n� �HU��XJVWDE

)�U�GHQ�=XJVWDE�ZLUG�GDV�0DWHULDO�6���1�YHUZHQGHW��GHVVHQ�6WUHFNJUHQ]H�
PLQ������1�PP��EHWUlJW�XQG�GDPLW�XP�FD������K�KHU�DOV�EHL�GHP�KHUN�PP�
OLFKHQ�:HUNVWRII�6����OLHJW��*OHLFKH�/DVWHQ�N�QQHQ�LQIROJH�GHVVHQ�PLW�
JHULQJHUHP�6WDETXHUVFKQLWW�DXIJHQRPPHQ�ZHUGHQ���HU�=XJVWDE�EOHLEW�VFKODQN�
XQG�GLH�:LUWVFKDIWOLFKNHLW�HUK�KW�VLFK�

�LH�DXV�GHU�%HPHVVXQJ�UHVXOWLHUHQGHQ�*UHQ]]XJNUlIWH�VLQG�GHQ�3URGXNWWDEHOOHQ�
]X�HQWQHKPHQ��)�U�GLH�%HUHFKQXQJ�P�VVHQ�GLHVH�PLQGHVWHQV�VR�JUR‰�VHLQ��
ZLH�GLH�%HPHVVXQJVZHUWH�GHU�(LQZLUNXQJHQ��)G����
�OV��QVFKOXVVSXQNWH�GLHQHQ�.QRWHQ��XQG��QVFKOXVVEOHFKH�DXV�GHP�0DWHULDO�
6�����,KUH�JHRPHWULVFKHQ��EPHVVXQJHQ�JHZlKUOHLVWHQ�GLH�YROOH�7UDJIlKLJNHLW�
EH]�JOLFK�GHU�*UHQ]]XJNUlIWH��15�G��DXV�GHQ�3URGXNWWDEHOOHQ��:HUGHQ�GLH�
.QRWHQ��XQG��QVFKOXVVEOHFKH�DXV�6����JHIHU WLJW��VLQG�I�U�GLH�%HUHFKQXQJ�
DEJHPLQGHUWHQ�*UHQ]]XJNUlIWH��15�G�UHG��]X�HUIUDJHQ�

n� �LH�.RPSRQHQWHQ

)�U�GDV�=XJVWDEV�VWHP�JLOW��GHU�=XJVWDE�LVW�GDV�VFKZlFKVWH�*OLHG��6RPLW�VLQG�
*DEHONRSI��%RO]HQ�XQG�0XIIH�I�U�K�KHUH�/DVWHQ�DXVJHOHJW��XP�HLQ�9HUVDJHQ�LQ�
GLHVHQ�.RPSRQHQWHQ�DXV]XVFKOLH‰HQ��,P�/LHIHUXPIDQJ�VLQG�.RQWHUPXWWHUQ�
LQEHJULIIHQ��GLH�*DEHONRSI�XQG�=XJVWDE�VRZLH�0XIIH�XQG�=XJVWDE�JHJHQ��
HLQDQGHU�IL[LHUHQ���HV�:HLWHUHQ�VFK�W]W�GLH�.RQWHUPXWWHU�GDV�=XJVWDEJHZLQGH�
XQG�ELOGHW�]ZLVFKHQ�*DEHONRSI�XQG�=XJVWDE�VRZLH�]ZLVFKHQ�0XIIH�XQG�
=XJVWDE�HLQH�IOLH‰HQGH�)RUP�

n� �LH�9HUVWHOOP�JOLFKNHLWHQ

(LQH�JHQDXH�/lQJHQHLQVWHOOXQJ�ZLUG�GXUFK�GLH�5HFKWV��XQG�/LQNVJHZLQGH�GHU�
*DEHON�SIH�HUP�JOLFKW�XQG��EHU��UHKHQ�GHV�6WDEHV�HUUHLFKW��(LQ�6SDQQVFKORVV�
LVW�GD]X�QLFKW�HUIRUGHUOLFK���OV�9HUVWHOOZHJ�LVW�HLQH�NRPIRUWDEOH�9HUVWHOOP�J�
OLFKNHLW�YRQ�FD������[�*HZLQGHGXUFKPHVVHU�I�U�DOOH�*U�‰HQ�MH�6�VWHPOlQJH�
JHJHEHQ���LH�6�VWHPOlQJH�ZLUG��EHU�GDV�0D‰�]ZLVFKHQ�GHQ�%RO]HQPLWWHO�
SXQNWHQ�YRUJHJHEHQ��

n� �HU�.RUURVLRQVVFKXW]

�OOH�(OHPHQWH�GHV�3)(,)(5�=XJVWDEV�VWHPV�7�S�����ZHUGHQ�PLW�HLQHU�
)HXHUYHU]LQNXQJ�JHPl‰��,1�(1�,62������RGHU�PLW�HLQHU�6SULW]YHU]LQNXQJ�
JHPl‰��,1�(1�,62������JHJHQ�.RUURVLRQ�JHVFK�W]W���LH�YRUKDQGHQHQ�
*HZLQGH�ZHUGHQ�QDFK�GHP�9HU]LQNHQ�JHE�UVWHW�
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�R�VWUXFWLR���LGV
7�H�IROORZL�J�FR�VWUXFWLR��DLGV�IRU�W�H�3)(,)(5�7H�VLR��5RG�6�VWHP�7�SH�����
LOOXVWUDWH�W�H�IRUPDWLR��RI�FR��HFWL�J�SRL�WV�D�G�W�H�VWUXFWXUDO�DOLJ�PH�W�RI�
W�H�7H�VLR��5RG�6�VWHP�

n��R��HFWL���3RL�WV

,��W�H�FDVH�RI�FR��HFWL�J�SRL�WV�DWWH�WLR��PXVW�EH�SDLG�WR�W�H�RULH�WDWLR��RI�
W�H�V�VWHP�D�HV�RI�DOO�DEXWWL�J�FRPSR�H�WV��7�H�D�HV�RI�ORDG�GL�HUVLR��D�G�
ORDG�WUD�VPLVVLR���D�H�WR�L�WHUVHFW�DW�H�DFWO��R�H�SRL�W��7�H�FR��HFWL�J��
SODWHV��D�H�WR�EH�GHVLJ�HG�D�G�PD�XIDFWXUHG�L��NHHSL�J�ZLW��W�H�GLDPHWHU�RI�
W�H�SL���ROH��W�H�PL�LPXP�GLVWD�FH�IPL��EHWZHH��W�H�FH�WUH�RI�ERUH�D�G�W�H�
DSH��RI�W�H�FR��HFWL�J�SODWH��W�H�PL�LPXP�ZLGW��FPL��DV�OLVWHG�L��W�H�WDEOH��
�)RUN��R��HFWRUµ��D�FR��HFWLR��HGJH�W�DW�LV�SDUDOOHO�WR�W�H�IRUN�EDVH�D�G�W�H�
�HFHVVDU��PDWHULDO�TXDOLW���VHH�)LJ������
���HVWLPDWH�RI�W�H�FR��HFWL�J�SODWH�GLPH�VLR�V�FD��EH�PDGH�R��W�H�EDVLV�RI�
W�H�FR��HFWLR��D�JOH�D�G��LD�W�H�JHRPHWULF�SURSRUWLR�V�RI�W�H�GLDPHWHU�RI�
ERUH��VHH�)LJ�����

�H�GL�� 0LVDOL��HG��L�H��RIIVHW��FR��HFWL���SODWHV���127�UHFRPPH�GHG�

�RUUHFWO��DOL��HG�FR��HFWL���SODWHV���UHFRPPH�GHG

UL�KW ZUR��

n� 6WUXFWXUDO��OL��PH�W

�XUL�J�L�VWDOODWLR��RI�W�H�7H�VLR��5RG�6�VWHP��FDUH�PXVW�EH�WDNH��WR�H�VXUH�
W�DW�D���PLVDOLJ�PH�W�LV�D�RLGHG���OLJ�PH�W�RI�W�H�H�WLUH�V�VWHP�PXVW��RW�
GH�LDWH�IURP�LWV�SOD�H�E��PRUH�W�D��������2W�HUZLVH���R��SHUPLVVLEOH�EH�GL�J�
WH�VLR�V�DUH�L�WURGXFHG�L�WR�ERW��W�H�IRUN�FR��HFWRUV�D�G�W�H�FR��HFWL�J��
SODWHV��VHH�)LJ�������XUL�J�L�VWDOODWLR��RI�D�WH�VLR��URG�ZLW��FR���HFWLR�V�W�DW�
DUH�RIIVHW�WRZDUGV�HDF��RW�HU��SUHFLVH�VWUXFWXUDO�RULH�WDWLR���DOLJ�PH�W��PXVW�
EH�H�VXUHG��VHH�)LJ����D�G�)LJ�����

*LUGHU

�R��HF�
WL�J�SODWH

�R��HFWL�J�
SODWH

*LUGHU

.RQVWUXNWLRQVKLOIHQ
)ROJHQGH�.RQVWUXNWLRQVKLOIHQ�I�U�GDV�3)(,)(5�=XJVWDEV�VWHP�7�S�����
YHUDQVFKDXOLFKHQ�GLH��XVELOGXQJ�YRQ��QVFKOXVVSXQNWHQ�XQG�GLH�NRQVWUXNWLYH�
�XVULFKWXQJ�GHV�=XJVWDEV�VWHPV�

n� �QVFKOXVVSXQNWH

%HL�GHQ��QVFKOXVVSXQNWHQ�LVW�DXI�GLH��XVULFKWXQJ�GHU�6�VWHPDFKVHQ�DOOHU�VLFK�
VWR‰HQGHQ�%DXWHLOH�]X�DFKWHQ���LH��FKVHQ�GHU�/DVWDEWUDJXQJ�XQG��ZHLWHUOHLWXQJ�
P�VVHQ�VLFK�LQ�HLQHP�3XQNW�VFKQHLGHQ���LH�.RQVWUXNWLRQ�XQG�+HUVWHOOXQJ�GHU�
�QVFKOXVVEOHFKH�HUIROJW�XQWHU�(LQKDOWXQJ�GHV�%RKUXQJVGXUFKPHVVHUV��GHV�
0LQGHVWDEVWDQGHV�IPLQ�YRP�%RKUXQJVPLWWHOSXQNW�]XP��QVFKOXVVEOHFKVFKHL�
WHO��GHU�0LQGHVWEUHLWH�FPLQ�JHPl‰�GHU�7DEHOOH�*DEHONRSI��HLQHU��QVFKOXVVNDQWH�
SDUDOOHO�]XP�*DEHOJUXQG�XQG�GHU�HUIRUGHUOLFKHQ�0DWHULDOTXDOLWlW���EE�������
(LQH��EVFKlW]XQJ�GHU��QVFKOXVVEOHFKPD‰H�NDQQ��EHU�GHQ��QVFKOXVVZLQNHO�
XQG��EHU�JHRPHWULVFKH�9HUKlOWQLVVH�GHV�%RKUXQJVGXUFKPHVVHUV�HUIROJHQ�
��EE�����

�ZlQJXQJ *HJHQHLQDQGHU��HUGUHKWH��QVFKO�VVH�²�QLFKW�HPSIRKOHQ�

*OHLFKH��XVULFKWXQJ�GHU��QVFKO�VVH�²�(PSIHKOXQJ

ULFKWLJ IDOVFK

n� .RQVWUXNWL�H��XVULFKWXQJ

%HLP�(LQEDX�GHV�=XJVWDEV�VWHPV�LVW�HLQH�6FKLHIVWHOOXQJ�P�JOLFKVW�]X�
YHU�PHLGHQ���LH�9HUGUHKXQJ�GHV�6�VWHPV�DXV�VHLQHU�(EHQH�GDUI������QLFKW�
�EHUVFKUHLWHQ���QVRQVWHQ�HQWVWHKHQ�XQ]XOlVVLJH�=ZlQJXQJVVSDQQXQJHQ�LQ�
GHQ�*DEHON�SIHQ�XQG��QVFKOXVVEOHFKHQ���EE������%HVRQGHUV�EHLP�(LQEDX�
HLQHV�=XJVWDEHV�PLW�JHJHQHLQDQGHU�YHUGUHKWHQ��QVFKO�VVHQ�LVW�DXI�HLQH�SUl]LVH�
�NRQVWUXNWLYH��XVULFKWXQJ���[LDOLWlW��]X�DFKWHQ���EE����XQG��EE�����

7UlJHU

.QRWHQ�
EOHFK

.QRWHQ�
EOHFK

7UlJHU
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�GGLWLR�DO�,�IRUPDWLR�
n��HOLYHU��D�G�,�VWDOODWLR�

7�H�3)(,)(5�7H�VLR��5RG�6�VWHP�7�SH�����LV�SUH�DVVHPEOHG�WR�IDFLOLWDWH�
L�VWDOODWLR���VHH�)LJ�����

)RU�L�VWDOODWLR��W�H�OH�JW��RI�W�H�7H�VLR��5RG�6�VWHP��DV�WR�EH�DGMXVWHG�WR�W�H�
V�VWHP�OH�JW��E��WXU�L�J�W�H�WH�VLR��URG�D�G�E��DOLJ�L�J�LW�VXF��W�DW�W�H�SL��
FD��EH�L�VHUWHG�ZLW�RXW�EH�GL�J��VHH�)LJ�������UL�L�J�L��W�H�SL��ZLW��D��DPPHU�
LV�IRUELGGH��VL�FH�LW�FD��FDXVH�GDPDJH�WR�W�H�IRUN�FR��HFWRU�

7�H�7H�VLR��5RG�6�VWHP�LV�DGMXVWHG�ZLW��D�VSD��HU��,I�XVHG�FRUUHFWO���
DGMXVWDEOH�VSD��HUV�D�G�VFUHZ�ZUH�F�HV��PR�NH��ZUH�F�HV��FD��DOVR�EH�
SUDFWLFDO��6SHFLDO�GHVLJ��VSD��HUV�DUH�D�DLODEOH�R��UHTXHVW��7�H�ORFNL�J��XWV�
DUH�W�H��VFUHZHG�EDFN�WRZDUGV�W�H�IRUN�FR��HFWRU�X�WLO�W�H��DUH�ORFNHG����
VWUDS�ZUH�F��FD��EH�XVHG�WR�WLJ�WH��W�H�ORFNL�J��XW�VR�DV�WR�D�RLG�GDPDJL�J�
W�H�VXUIDFH��VHH�)LJ�����

,��W�H�VFRSH�RI�EXLOGL�J�VXSHU�LVLR��W�H�PL�LPDO�W�UHDG�UHDF���DV�WR�EH�
F�HFNHG�IRU�HDF��IL�L�J�L�VHUW�E��DSSURSULDWH�PHDVXUHV���
��HFNV��D�H�WR�EH�GRFXPH�WHG�D�G�UHFRUGHG�E��W�H�UHVSR�VLEOH��HDG�RI�
L�VWDOODWLR��RU�F�LHI�HUHFWRU��7�H�PL�LPDO�W�UHDG�UHDF��LV�DF�LH�HG�Z�H��W�H�
URG�W�UHDG�LV�FRPSOHWHO��FR�HUHG�E��W�H�ORFNL�J��XW��,I�W�UHDGV�ZLW��D�VSHFLDO�
OH�JW��DUH�XVHG��DSSURSULDWH�PHDVXUHV��D�H�WR�EH�WDNH��WR�H�VXUH�W�DW�W�H�
PL�LPDO�W�UHDG�UHDF��LV�DF�LH�HG�

,I�W�H�JDO�D�L�HG�VXUIDFH�LV�GDPDJHG�GXUL�J�WLJ�WH�L�J��W�H�GDPDJHG�DUHDV�
�D�H�WR�EH�UHSDLUHG�SURIHVVLR�DOO��WR�JXDUD�WHH�W�H��HFHVVDU��FRUURVLR��
SURWHFWLR��

,I�W�H�V�VWHP�OH�JW��H�FHHGV����P��W�H�7H�VLR��5RG�6�VWHP��DV�WR�EH�
VXSSRUWHG�D�G�VWDELOL�HG�ZLW��DW�OHDVW�WZR�URX�G�VOL�JV��2W�HUZLVH�W�H�H�WLUH�
V�VWHP�ZRXOG�EH��XO�HUDEOH�WR�EXFNOL�J�

n� ,�IRUPDWLR��DERXW�,�TXLULHV�RU�2UGHUL��

7�H�GLDPHWHU�RI�W�H�WH�VLR��PHPEHU��DV�WR�EH�WDNH��IURP�W�H�WDEOH�RI�WH�VLR��
URG�SDUDPHWHUV�RU�W�H�WDEOH�RI�WH�VLR��FDEOH�SDUDPHWHUV�GHSH�GL�J�R��W�H�
OLPLW�WH�VLR���15�G���7�H�UHTXLUHG�OLPLW�WH�VLR��FRPHV�IURP�VWUXFWXUDO�
FDOFXODWLR��

:�H��L�GLFDWL�J�W�H�V�VWHP�OH�JW���/V�V���W�H�PL�LPXP�OH�JW���W�DW�LV�W�H�
V�RUWHVW�SURGXFLEOH�OH�JW���RI�W�H�UHVSHFWL�H�WH�VLR��PHPEHU��DV�WR�EH�
FR�VLGHUHG��VHH�)LJ�����

�GGLWLR�DO�VSHFLILFDWLR�V��VXF��DV�SDUWLDO�OH�JW�V�/��D�G�/��W�DW��D�H�WR�EH�
WDNH��L�WR�FR�VLGHUDWLR���D�H�WR�EH�H�WHUHG�L�WR�W�H�ILHOG���RPPH�WVµ�R��W�H�
RUGHU�IRUP��VHH�)LJ�����D�G�)LJ������

:HLWHUH�+LQZHLVH
n� /LHIHUXQJ�XQG�0RQWDJH�

8P�GLH�0RQWDJH�]X�HUOHLFKWHUQ��ZLUG�GDV�3)(,)(5�=XJVWDEV�VWHP�YRUPRQWLHUW�
JHOLHIHUW���EE������

)�U�GHQ�(LQEDX�LVW�GDV�=XJVWDEV�VWHP�GXUFK�9HUGUHKHQ�GHV�=XJVWDEHV�LQ�GHU�
/lQJH�VR�DXI�GDV�6�VWHPPD‰�HLQ]XVWHOOHQ�XQG�DXV]XULFKWHQ��GDVV�GLH�%RO]HQ�
RKQH�=ZlQJXQJ�HLQJHVWHFNW�ZHUGHQ�N�QQHQ���EE������DV�(LQVFKODJHQ�GHV�
%RO]HQV�PLW�HLQHP�+DPPHU�NDQQ�GHQ�*DEHONRSI�EHVFKlGLJHQ�XQG�LVW�VRPLW�
XQ]XOlVVLJ��

�DV�=XJVWDEV�VWHP�ZLUG�PLW�*DEHOVFKO�VVHOQ�HLQJHVWHOOW���XFK�5ROOJDEHO�
VFKO�VVHO�XQG�6WDKOVFKUDXEHQVFKO�VVHO��)UDQ]RVH��VLQG�EHL�NRUUHNWHU�
9HUZHQGXQJ�]ZHFNPl‰LJ��*DEHOVFKO�VVHO�LQ�6RQGHUDXVI�KUXQJHQ�VLQG�DXI�
�QIUDJH�OLHIHUEDU���LH�.RQWHUPXWWHUQ�ZHUGHQ�QXQ�]XP�.RQWHUQ�ELV�]XP�
*DEHONRSI�]XU�FNJHGUHKW��=XP�6SDQQHQ�GHU�.RQWHUPXWWHUQ�NDQQ�HLQ�%DQG�
VFKO�VVHO�YHUZHQGHW�ZHUGHQ��GDPLW�GLH�2EHUIOlFKH�XQEHVFKlGLJW�EOHLEW�
��EE������

,P�5DKPHQ�GHU�%DX�EHUZDFKXQJ�LVW�GLH�0LQGHVWHLQVFKUDXEWLHIH�GXUFK�
JHHLJQHWH�0D‰QDKPHQ�I�U�MHGHQ�6WDEDQNHU�]X��EHUSU�IHQ���LH�hEHUSU�IXQJ�LVW�
]X�GRNXPHQWLHUHQ�XQG�YRP�YHUDQWZRUWOLFKHQ�0RQWDJHOHLWHU�]X�SURWRNROOLHUHQ��
�LH�0LQGHVWHLQVFKUDXEWLHIH�LVW�JHZlKUOHLVWHW��VRIHUQ�GDV�6WDEJHZLQGH�
YROOVWlQGLJ�YRQ�GHU�.RQWHUPXWWHU��EHUGHFNW�LVW��%HL�*HZLQGHQ�PLW�6RQGHUOlQJHQ�
VLQG�JHHLJQHWH�0D‰QDKPHQ�]XU�.RQWUROOH�GHU�0LQGHVWHLQVFKUDXEWLHIH�
QRWZHQGLJ��

:LUG�GLH�YHU]LQNWH�2EHUIOlFKH�GXUFK�GDV�6SDQQHQ�DQ�GHQ�6FKO�VVHOIOlFKHQ�
EHVFKlGLJW��P�VVHQ�GLHVH�6WHOOHQ�IDFKJHUHFKW�DXVJHEHVVHUW�ZHUGHQ��XP�GHQ�
HUIRUGHUOLFKHQ�.RUURVLRQVVFKXW]�]X�JHZlKUOHLVWHQ�

�E�HLQHU�6�VWHPOlQJH�YRQ����P�LVW�GDV�=XJVWDEV�VWHP�PLW�PLQGHVWHQV�]ZHL�
5XQGVFKOLQJHQ�]X�KHEHQ��GD�GDV�6�VWHP�VRQVW�NQLFNJHIlKUGHW�LVW�

n� �QJDEHQ�]XU��QIUDJH�RGHU��HVWHOOXQJ

�HU��XUFKPHVVHU�GHU�=XJJOLHGHU�LVW�LQ��EKlQJLJNHLW�YRQ�GHU�*UHQ]]XJNUDIW�
�15�G��DXV�GHU�7DEHOOH�GHU�=XJVWDESDUDPHWHU�RGHU�GHU�7DEHOOH�GHU�=XJVHLOSDUD�
PHWHU�]X�HQWQHKPHQ���LH�EHQ�WLJWH�*UHQ]]XJNUDIW�HUJLEW�VLFK�DXV�GHU�6WDWLN�

%HL�GHU��QJDEH�GHU�6�VWHPOlQJH��/V�V��LVW�DXI�GLH�0LQGHVWOlQJH��GLH�N�U]HVWH�
WHFKQLVFK�KHUVWHOOEDUH�/lQJH��GHV�HQWVSUHFKHQGHQ�=XJJOLHGHV�]X�DFKWHQ��
��EE�����

:HLWHUH�]X�EHDFKWHQGH��QJDEHQ��]� %�7HLOOlQJHQ�/��XQG�/���VLQG�LP�)HOG�
%HPHUNXQJ�HLQ]XWUDJHQ���EE�����XQG��EE������
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7KH��DEOH�6�VWHPV

�DEOH�7�SHV

6WUD�GL�J�RI�D�FDEOH

�FFRUGL�J�WR��,1�6WD�GDUG��������DOO�FDEOHV�DUH�UDWHG�DV��LJ��WH�VLOH�WH�VLR��
PHPEHUV�

�DEOHV�FR�VLVW�RI�PD���L�GL�LGXDO�ZLUHV��L�H��L�GL�LGXDO�FURVV�VHFWLR�V��
7�LV�UHGXFHV�W�H�GHIHFW�UDWH�SHU�FURVV�VHFWLR��DV�FRPSDUHG�WR�PR�RILODPH�W�
L�GL�LGXDO��FURVV�VHFWLR�V��H�J��VROLG�URGV��WR�D�PL�LPXP�RU�H�H��WR��HUR�

3UHIHUDEO��W�H�IROORZL�J�W�SHV�DUH�XVHG�L��FR�VWUXFWLR���
n� VSLUDO�VWUD�GV�� �3LFWXUH����
n� IXOO�ORFNHG�FDEOHV�� �3LFWXUH���

)RU�VSHFLILF�FDVHV�RI�D�VHFR�GDU���DWXUH�
n� VWUXFWXUDO�ZLUH�URSHV�� �3LFWXUH���

n� 6SLUDO�6WUD�GV

�SSOLFDWLR�V�RI�VSLUDO�VWUD�GV��

n� VWD��FDEOHV� IRU�WUD�VPLWWHU�PDVWV��VPRNH�VWDFNV�
n� VXVSH�VLR��FDEOHV�²�ERUGHU�FDEOHV� IRU�OLJ�WZHLJ�W�VWUXFWXUHV
n� �D�JHU�FDEOHV� IRU�VXVSH�VLR��EULGJHV�
n� VWDELOL�L�J�FDEOHV� IRU�ZRRGH��WUXVVHV�RU�VWHHO�WUXVVHV�
n� �VXVSH�VLR��FDEOHV�²��
VWDELOL�L�J�FDEOHV� IRU�FDEOH��HWV�

�LH�6HLOV�VWHPH

6HLODUWHQ

9HUVHLOXQJ�HLQHV�6HLOHV

1DFK��,1��������VLQG�6HLOH�DOV�KRFKIHVWH�=XJJOLHGHU�HLQ]XVWXIHQ�

6HLOH�EHVWHKHQ�DXV�YLHOHQ�(LQ]HOGUlKWHQ��G�K��(LQ]HOTXHUVFKQLWWHQ��GDGXUFK�ZLUG�
GLH�)HKOHUKlXILJNHLW�SUR�4XHUVFKQLWW�JHJHQ�EHU�PRQRILOHQ�(LQ]HOTXHUVFKQLWWHQ�
�]�%��9ROOVWlEH��DXI�HLQ�0LQLPXP��JHJHQ�1XOO��UHGX]LHUW�

9RU]XJVZHLVH�ZHUGHQ�IROJHQGH�.RQVWUXNWLRQHQ�LP�%DXZHVHQ�HLQJHVHW]W��
n� 2IIHQH�6SLUDOVHLOH�� �%LOG����
n� 9ROOYHUVFKORVVHQH�6HLOH�� �%LOG���

)�U�XQWHUJHRUGQHWH�6RQGHUIlOOH�
n� 5XQGOLW]HQVHLOH�� �%LOG���

n�2IIHQH�6SLUDOVHLOH

�QZHQGXQJ�GHU�RIIHQHQ�6SLUDOVHLOH�DOV�

n� �EVSDQQVHLOH� I�U��QWHQQHQ��6FKRUQVWHLQH�
n� 7UDJVHLOH�²�5DQGVHLOH� I�U�OHLFKWH�)OlFKHQWUDJZHUNH�
n� +lQJHUVHLOH� EHL�+lQJHEU�FNHQ�
n� 8QWHUJXU WVHLOH� I�U�+RO]��RGHU�6WDKOELQGHU�
n� 7UDJVHLOH�²�6SDQQVHLOH� LQ�6HLOQHW]HQ�
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�DEOH�7�SHV
n� )XOO�/RFNHG��DEOHV

�SSOLFDWLR�V�RI�IXOO�ORFNHG�FDEOHV��

n� VXVSH�VLR��FDEOHV�²��D�JHU�FDEOHV� � IRU�EULGJH�FR�VWUXFWLR��
n� VXVSH�VLR��FDEOHV�²�VWDELOL�L�J�FDEOHV� L��FDEOHV�WUXVVHV�
n� ERUGHU�FDEOHV� � IRU�FDEOH��HWV�
n� VWD��FDEOHV� � IRU�S�OR�V��PDVWV�D�G��
� � WUD�VPLWWHU�PDVWV�
n� VWDELOL�L�J�FDEOHV� � �IRU�ZRRGH��WUXVVHV�D�G��

VWHHO�WUXVVHV

0DL��DG�D�WDJHV�RI�IXOO�ORFNHG�FDEOHV�DUH�

n� �LJ��PRGXOXV�RI�HODVWLFLW��
n� �LJ��UHVLVWD�FH�DJDL�VW�VXUIDFH�SUHVVXUH�
n� �FR�VLVWH�WO��FORVHG�VXUIDFH�W�HUHIRUH�JRRG�FDEOH�FRUH�SURWHFWLR��DJDL�VW��
FRUURVLR�

7�H�FRUH�RI�W�LV�FDEOH�FR�VLVWV�RI�VH�HUDO�OD�HUV�RI�URX�G�ZLUH��7�H�RXWHU�OD�HUV��
DUH�IRUPHG�E��=�V�DSHG�ZLUHV��7�HVH�L�WHUORFNL�J�ZLUH�SURILOHV�IRUP�D�VPRRW���
FR�VLVWH�WO��FORVHG�VXUIDFH�Z�LF��SUH�H�WV�X�ZD�WHG�IRUHLJ��PHGLD�IURP�
H�WHUL�J�L�WR�W�H�FDEOH�V�L�WHULRU�

8�FRLOL�J�RI�D�FDEOH�IURP�W�H�GUXP

n� 6WUD�G�5RSHV

6WUD�G�URSHV�R�O��SOD��D�PL�HU�UROH�L��FR�VWUXFWLR���7�H��DUH�PDL�O��XVHG�DV�
�UX��L�J�URSHV����RLVWL�J�URSHV��HOH�DWRU�URSHV��D�G�VOL�J�URSHV��VXVSH�VLR��
WDFNOHV��FDEOH�VOL�JV��L�H��H�HU�Z�HUH�Z�HUH�IOH�LEOH�URSHV�DUH�UHTXLUHG���
%HFDXVH�RI�D�ORZHU�PRGXOXV�RI�HODVWLFLW���D�PRUH�GDPDJHDEOH�URSH�VXUIDFH�
D�G�ORZHU�FRUURVLR��UHVLVWD�FH��W�HVH�URSHV�DUH�XVHG�R�O��IRU�VSHFLILF��
UHTXLUHPH�WV�L��DUF�LWHFWXUH���

n� ERUGHU�FDEOHV� IRU�WH�WLOH�PHPEUD�HV��
n� UDLOL�J�FDEOHV� IRU�VWDLUV��EDOFR�LHV��EULGJHV�D�G��
� SHGHVWULD��ZD�V��
n� L�VWDOODWLR��FDEOHV�� IRU�WHPSRUDU��L�VWDOODWLR��SXUSRVHV

6HLODUWHQ
n� 9ROO�HUVFKORVVHQH�6HLOH

�QZHQGXQJ�GHU�YROOYHUVFKORVVHQHQ�6HLOH�DOV�

n� 7UDJVHLOH�²�+lQJHUVHLOH�²�8QWHUJXUWVHLOH� LP�%U�FNHQEDX�
n� 7UDJVHLOH�²�6SDQQVHLOH� � LQ�6HLOELQGHUQ�
n� 5DQGVHLOH� � I�U�6HLOQHW]H�
n� �EVSDQQVHLOH� � I�U�3�ORQH��0DVWHQ�XQG�
� � �QWHQQHQ�
n� 8QWHUJXU WVHLOH� � I�U�+RO]��XQG�6WDKOELQGHU�

9ROOYHUVFKORVVHQH�6SLUDOVHLOH�KDEHQ�IROJHQGH�9RUWHLOH�

n� KRKHU�(ODVWL]LWlWVPRGXO�
n� KRKHU�:LGHUVWDQG�EHL�)OlFKHQSUHVVXQJ�
n� �UXQGXP�JHVFKORVVHQH�2EHUIOlFKH��GDKHU�JXWHU�.RUURVLRQVVFKXW]��
]XP�6HLOLQQHUHQ�

%HL�GLHVHP�6HLOW�S�EHVWHKW�GHU�.HUQ�DXV�PHKUHUHQ�/DJHQ�5XQGGUlKWHQ�XQG�
GLH��X‰HQODJHQ�ZHUGHQ�YRQ�=��UlKWHQ�JHELOGHW���LHVH�LQHLQDQGHUJUHLIHQGHQ�
�UDKWSURILOH�ELOGHQ�HLQH�JODWWH��JHVFKORVVHQH�2EHUIOlFKH��ZRGXUFK�GDV�
(LQGULQJHQ�YRQ�XQHUZ�QVFKWHQ�)UHPGVWRIIHQ�LQ�GDV�6HLOLQQHUH�YHUKLQGHUW�ZLUG�

n�5XQGOLW]HQVHLOH

5XQGOLW]HQVHLOH�VSLHOHQ�LP�%DXZHVHQ�QXU�HLQH�XQWHUJHRUGQHWH�5ROOH���DV�
+DXSWHLQVDW]JHELHW�GHU�5XQGOLW]HQVHLOH�OLHJW�LP�%HUHLFK�GHU��ODXIHQGHQ�6HLOH��
�+XEVHLOH���XI]XJVHLOH��XQG��QVFKODJVHLOH��*HKlQJH��6HLOVFKOLQJHQ���DOVR�
�EHUDOO�GRUW��ZR�HLQ�IOH[LEOHV�6HLO�EHQ�WLJW�ZLUG���
�XIJUXQG�GHV�JHULQJHUHQ�(�0RGXOV��GHU�HPSILQGOLFKHUHQ�6HLOREHUIOlFKH�XQG��
GHU�JHULQJHUHQ�.RUURVLRQVEHVWlQGLJNHLW�ZHUGHQ�GLHVH�6HLOH�QXU�LQ�6RQGHUIlOOHQ�
LP�%DXZHVHQ�HLQJHVHW]W�

n� 5DQGVHLOH� I�U�WH[WLOH�0HPEUDQHQ�
n� *HOlQGHUVHLOH� 7UHSSHQ��%DONRQ���%U�FNHQ��XQG�
� :HJHJHOlQGHUQ�
n�0RQWDJHVHLOH� I�U�WHPSRUlUHQ�0RQWDJHHLQVDW]

�EUROOHQ�HLQHV�6HLOHV�YRQ�GHU�6HLOKDVSHO
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�DEOH�(�G��R��HFWLR�V
�,1�(1�����������FR�WDL�V�VHOHFWHG�H�G�FR��HFWLR�V�

n� 3RXUHG�D�F�RUL�JV��DFF��WR��,1�(1���������
n� )HUUXOHV�DFF��WR��,1�(1���������
n� 6WHHO�IHUUXOHV

�OO�FDEOH�H�G�FR��HFWLR��FDOFXODWLR�V�DUH�EDVHG�R��W�H�F�DUDFWHULVWLF��
EUHDNL�J�ORDG�RI�W�H�FDEOH�V�VWHP��

)UHH�FDEOH�OH�JW��EHWZHH��ILWWL�JV�V�DOO�EH�DW�OHDVW�ILIW��WLPHV�W�H�FDEOH��
GLDPHWHU�IRU�W�SH��������D�G���������)RU�DOO�RW�HU�W�SHV�IUHH�FDEOH�OH�JW���
V�DOO�EH�DW�OHDVW�VH�H�W��WLPHV�W�H�FDEOH�GLDPHWHU��
�VHH�SLFWXUH���SDJH�����

3RXUHG�D�F�RUL�JV��SLFWXUH����DFF��WR��,1�(1���������IRU

n� VSLUDO�VWUD�G�� �
n� IXOO�ORFNHG�FDEOHV�� �
n� VWUD�G�URSHV

�OXPL�LXP�ZURXJ�W�DOOR��IHUUXOHV��SLFWXUH����DFF��WR��,1�(1����������
IRU

n� VSLUDO�VWUD�GV�� �
n� VWUD�G�URSHV

6WHHO�IHUUXOHV��SLFWXUH����IRU

n� VSLUDO�VWUD�GV�� �
n� VWUD�G�URSHV

�,1�(1�����������HQWKlOW�DXVJHZlKOWH�(QGYHUDQNHUXQJVW�SHQ�

n� 9HUDQNHUXQJ�PLW�9HUJXVV�QDFK��,1�(1���������
n� 3UHVVNOHPPHQ�QDFK��,1�(1���������
n� 3UHVVNOHPPHQ�DXV�6WDKO

�OOH�6HLOHQGYHUELQGXQJHQ�VLQG�DXI�GLH�FKDUDNWHULVWLVFKH�%UXFKNUDIW�GHV�
6HLO�V�VWHPV�EHUHFKQHW�

%HL�DXIJHSUHVVWHQ�)LWWLQJHQ�PXVV�GLH�IUHLH�6HLOOlQJH�]ZLVFKHQ�GHQ�%HVFKOlJHQ�
PLQGHVWHQV����[�6HLOGXUFKPHVVHU�I�U�GLH�.RQVWUXNWLRQHQ���[����XQG���[����
XQG����[�6HLOGXUFKPHVVHU�I�U�DOOH�DQGHUHQ�.RQVWUXNWLRQHQ�EHWUDJHQ��VLHKH�
DXFK�%LOG���6HLWH�����

9HUDQNHUXQJ�PLW�9HUJXVV��%LOG����QDFK��,1�(1���������I�U

n� RIIHQH�6SLUDOVHLOH� �
n� YROOYHUVFKORVVHQH�6SLUDOVHLOH� �
n� 5XQGOLW]HQVHLOH

3UHVVNOHPPHQ�DXV��OXPLQLXP�.QHWOHJLHUXQJHQ��%LOG����QDFK��,1�(1���������
I�U

n� RIIHQH�6SLUDOVHLOH� �
n� 5XQGOLW]HQVHLOH

3UHVVNOHPPHQ�DXV�6WDKO��%LOG����I�U

n� RIIHQH�6SLUDOVHLOH� �
n� 5XQGOLW]HQVHLOH

6HLOHQG�HUELQGXQJHQ
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�
�DEOH��KDUDFWHULVWLFV

8�ORDGHG�FDEOHV�V�RZ�D��R��OL�HDU�ORDG�HOR�JDWLR��EH�D�LRXU��(�H��FDEOHV�RI�
W�H�VDPH�GHVLJ��D�G�GLDPHWHU��D�H�WR�EH�H�SRVHG�WR�D�GHIL�HG�ORDG�EHIRUH�
W�HLU�OH�JW�V�FD��EH�FRPSDUHG��(OR�JDWLR��FD��EH�SUHGLFWHG�IRU�D�SUH��
VWUHWF�HG�FDEOH�R�O���7�HUHIRUH�W�H�FDEOHV�DUH�SUHVWUHWF�HG�D�G�UHVSHFWL�H�
OH�JW��PHDVXUHG�X�GHU�SUHORDG�

5HTXLUHG�JHRPHWU��D�G�SUHORDGV�DUH�DOUHDG��WDNH��L�WR�DFFRX�W�GXUL�J�
PD�XIDFWXUL�J�RI�FDEOHV�L��W�H�SOD�W�

)LUVW�W�H�PRGXOXV�RI�HODVWLFLW��IRU�HDF��FDEOH�W�SH�D�G�GLDPHWHU�LV�PHDVXUHG�
DV�VHFD�W�IRU�ORDG�L�FUHDVH�DIWHU�FDEOHV��D�H�EHH��F�FOLFDOO��ORDGHG�IL�H�WLPHV�
WR�EHWZHH��)X�XS�WR�)R��0XOWLSOH�EXUGH�L�J�D�G�X�EXUGH�L�J�FDXVHV�W�H�
FDEOH�V�L�GL�LGXDO�ZLUHV�WR�DOLJ��W�HPVHO�HV�L��VXF��D�ZD��W�DW�HOR�JDWLR��
F�DUDFWHULVWLFV�DUH�DF�LH�HG�W�DW�FD��EH�UHSURGXFHG�DV�FORVHO��DV�SRVVLEOH�
�VHH�SLFWXUH����

n��XWWL���WR�OH��WK

�FFXUDWH�FXWWL�J�WR�OH�JW��UHTXLUHV�W�DW�HOR�JDWLR��SURSHUWLHV�DUH�PHDVXUHG��
�W�W�H�VDPH�WLPH�W�H�IROORZL�J�FULWHULD��D�H�WR�EH�FR�VLGHUHG�

n� �DPELH�W�WHPSHUDWXUH�Z�H��FXWWL�J�WR�OH�JW��UHODWL�H�WR�WHPSHUDWXUH��
DGRSWHG�L��VWDWLF�FDOFXODWLR�

n� �VHWWOL�J�RI�W�H�SRXUL�J�FR�H�DIWHU�FRROL�J�RI�PROWH��PHWDO�D�G�DIWHU�L�LWLDO�
ORDG�LV�DSSOLHG

n� DGGLWLR�DO�HOR�JDWLR��RI�FDEOH�DIWHU�L�VWDOODWLR��RI�FDEOH�FODPSV
n� FDEOH�FUHHS

3UHSDUDWLR��RI�SUHVWUHWF�L�J�IRU�D�FDEOH�

0HDVXUL�J�RI�FDEOH�HOR�JDWLR�

)RUFH�)

(OR��DWLR�

0
RG

XO
XV

�R
I�H

OD
VW

LF
LW�

6HLOHLJHQVFKDIWHQ
8QEHODVWHWH��UDKWVHLOH�]HLJHQ�HLQ�QLFKW�OLQHDUHV�/DVW��HKQXQJVYHUKDOWHQ���XFK�
6HLOH�JOHLFKHU�.RQVWUXNWLRQ�XQG�JOHLFKHQ��XUFKPHVVHUV�N�QQHQ�QXU�QDFK�GHP�
�XIEULQJHQ�GHILQLHUWHU�%HODVWXQJHQ�LQ�LKUHQ�/lQJHQ�YHUJOLFKHQ�ZHUGHQ��(UVW�I�U�
HLQ�YRUJHUHFNWHV�6HLO�NDQQ�GLH��HKQXQJ�LP�9HUNHKUVEHUHLFK�YRUDXVJHVDJW�
ZHUGHQ���HVKDOE�ZHUGHQ�6HLOH�I�U�GHQ�%HODVWXQJVEHUHLFK�YRUJHUHFNW�XQG�GLH�
HQWVSUHFKHQGHQ�/lQJHQ�EHL�HLQHP�9RUVSDQQXQJV]XVWDQG�HLQJHPHVVHQ�

�LH�I�U�GLHVHQ�%HUHLFK�HUIRUGHUOLFKH�*HRPHWULH�XQG�9RUVSDQQXQJ�ZLUG�EHL�GHU�
.RQIHNWLRQLHUXQJ�GHU�6HLOH�LP�:HUN�EHU�FNVLFKWLJW�

=XHUVW�ZLUG�GHU�(ODVWL]LWlWVPRGXO�MHGHU�6HLODUW�XQG�MHGHV�6HLOGXUFKPHVVHUV�
QDFK��PDOLJHU�%HODVWXQJ�]ZLVFKHQ�)X�XQG�)R�DOV�6HNDQWH�I�U�GHQ�/DVWDXIJDQJ�
JHPHVVHQ��%HL�GLHVHP�PHKUIDFKHQ�%H��XQG�(QWODVWHQ�OHJHQ�VLFK�(LQ]HOGUlKWH�
GHV�6HLOHV�VR�]XHLQDQGHU��GDVV�ZHLWJHKHQG�UHSURGX]LHUEDUH��HKQXQJVHLJHQ�
VFKDIWHQ�HUUHLFKW�ZHUGHQ��VLHKH�%LOG����

9RUEHUHLWXQJ�]XP�9RUUHFNHQ�HLQHV�6HLOHV

0HVVXQJ�GHU�6HLOGHKQXQJ

n� �EOlQJHQ

)�U�GDV�JHQDXH��EOlQJHQ�GHU�6HLOH�ZHUGHQ�GLH�JHPHVVHQHQ��HKQHLJHQ�
VFKDIWHQ�JHQDXVR�EHU�FNVLFKWLJW��ZLH�

n� �DV�9HUKlOWQLV��EOlQJWHPSHUDWXU�]X�%HPHVVXQJVWHPSHUDWXU�
n� 6HW]HQ�GHU�9HUJXVVNHJHO�QDFK�GHP�(UNDOWHQ�XQG�EHL�(UVWEHODVWXQJ�
n� =XVlW]OLFKH��HKQXQJ�GHU�6HLOH�EHLP��XIEULQJHQ�YRQ�6HLONOHPPHQ�
n� 6HLONULHFKHQ

.UDIW�)

�HKQXQJ

(O
DV
WL]
LWl
WV
P
RG
XO

)R

)X
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�LPH�VLR�DO��FFXUDF����7ROHUD�FHV
,��JH�HUDO�W�H�WH�VLR��PHPEHUV�RI�D�FDEOH�VWUXFWXUH�GR��RW�SUR�LGH�D���PHD�V�
IRU�ODWHU�DGMXVWPH�W�WR�FRPSH�VDWH�IRU�IDEULFDWLR��WROHUD�FHV�D�G�PHDVXUL�J�
HUURUV�

7R�UHGXFH�PD�XIDFWXUL�J�WROHUD�FHV��W�H�IROORZL�J�PHDVXUHV�DUH�WDNH���

n� 3UHVWUHWFKL���

7R�GHWHUPL�H�W�HLU�HODVWLF�HOR�JDWLR��EH�D�LRXU��W�H�FDEOHV�DUH�EXUGH�HG�D�G�
X�EXUGH�HG�IL�H�WLPHV�WR�)R��VHH�SDJH������
8�GHU�D�GHIL�HG�SUHORDG�²�JH�HUDOO��DFWXDO�ORDG�DSSOLHG�SOXV�GHDG�ZHLJ�W�L��
W�H�EXLOGL�J�VWUXFWXUH�²�WRWDO�OH�JW��D�G�DOO�PHDVXUL�J�SRL�WV�IRU�W�H�DWWDF��
PH�W�RI�VDGGOHV�D�G�FODPSV�DUH�PDUNHG���GGLWLR�DO�FR�WURO�PDUNL�JV�DOORZ�IRU�
D�ODWHU�F�HFN�RI�H�DFW�SRVLWLR��DIWHU�SDUWV��D�H�EHH��L�VWDOOHG��

n� 7HPSHUDWXUH�

7�H�PD�XIDFWXUH�RI�W�H�FDEOHV�LV�FDUULHG�RXW�L��FR�WUROOHG�FR�GLWLR�V�D�G�DW�
FR�VWD�W�WHPSHUDWXUHV��6L�FH�W�H�PD�XIDFWXUL�J�WHPSHUDWXUH�FD��GH�LDWH�IURP�
W�H�UDWHG�WHPSHUDWXUH�²�Z�LF��IRUPV�W�H�EDVLV�IRU�VWDWLF�FDOFXODWLR�V�²�W�LV�
GLIIHUH�FH�PXVW�EH�FR�VLGHUHG��

n� 6HWWOL���RI�WKH�SRXUL���FR�H�

6HWWOL�J�RI�W�H�SRXUL�J�FR�H�R�O��RFFXUV�DER�H�D�FHUWDL��ORDG�OH�HO��7�LV�OH�HO��
DV�D�UXOH��LV�DF�LH�HG�GXUL�J�L�VWDOODWLR��E��SUHVWUHVVL�J��7�H�DER�H�PH�WLR�HG�
VHWWOHPH�W�LV�FR�VLGHUHG�L��W�H�FDOFXODWLR�V��VR�W�DW�W�H�FDEOHV�DUH�XVXDOO��
GHOL�HUHG�ZLW��X�VHWWOHG�SRXUL�J�FR�HV�WR�W�H�FR�VWUXFWLR��VLWH��FDEOHV�DUH�
V�RUWH�HG���

n� (OR��DWLR��WKURX�K�FODPSL���

,I�DGGLWLR�DO�FODPSV�DUH�PRX�WHG�R��D�FDEOH��W�H�WUD�V�HUVH�FRPSUHVVLR��
FDXVHV�D�ORFDO�FDEOH�HOR�JDWLR��ZLW�L��W�H�FODPS��7�LV�HOR�JDWLR��PXVW�EH�
FR�VLGHUHG��HVSHFLDOO��LI�D�ODUJH��XPEHU�RI�FODPSV�DUH�XVHG��

3UR�LGL�J�PHDVXUL�J�SRL�WV�RI�W�H�FDEOH

0D�JHQDXLJNHLW���7ROHUDQ]HQ
,P��OOJHPHLQHQ�VLQG�LQ�GHQ�7UDJV�VWHPHQ�YRQ�6HLOEDXZHUNHQ�LQ�GHQ�HLQ]HOQHQ�
=XJJOLHGHUQ�NHLQH�9HUVWHOOP�JOLFKNHLWHQ�I�U�GHQ��XVJOHLFK�YRQ�%DXWROHUDQ]HQ�
XQG�0D‰IHKOHUQ�YRUKDQGHQ�

=XU�5HGX]LHUXQJ�GHU�KHUVWHOOXQJVEHGLQJWHQ�7ROHUDQ]HQ�ZHUGHQ�IROJHQGH�
0D‰QDKPHQ�JHWURIIHQ�

n� 9RUUHFNHQ�

=XU�%HVWLPPXQJ�GHV�HODVWLVFKHQ��HKQXQJVYHUKDOWHQV�ZHUGHQ�GLH�6HLOH�I�QI�
PDO�DXI�)R�EHODVWHW�XQG�HQWODVWHW��VLHKH�6HLWH������
8QWHU�GHILQLHUWHQ�9RUVSDQQXQJHQ��LQ�GHU�5HJHO�/DVWIDOO�9RUVSDQQXQJ�XQG�(L�JHQ���
JHZLFKW�LP�%DXZHUN��ZHUGHQ�GDQQ�VRZRKO�GLH�*HVDPWOlQJH�DOV�DXFK�GD]ZL��
�VFKHQ�OLHJHQGH�0HVVSXQNWH�I�U�GLH�%HIHVWLJXQJ�YRQ�6lWWHOQ�XQG�.OHPPHQ�PDU��
NLHUW��=XVlW]OLFKH�.RQWUROOPDUNLHUXQJHQ�]X�GHQ�+DXSWPDUNLHUXQJHQ�HUODX�EHQ�
VSlWHU�GLH�hEHUSU�IXQJ�GHU�JHQDXHQ�/DJH�QDFK�GHP�0RQWLHUHQ�GLHVHU�7HLOH�

n� 7HPSHUDWXU�

�LH�JHVDPWH�.RQIHNWLRQLHUXQJ�HUIROJW�XQWHU�NRQWUROOLHUWHQ�%HGLQJXQJHQ�XQG�EHL�
HLQHU�NRQVWDQWHQ�7HPSHUDWXU���D�GLH�.RQIHNWLRQLHUXQJVWHPSHUDWXU�YRQ�GHU�
%HPHVVXQJVWHPSHUDWXU��GLH�GHQ�VWDWLVFKHQ�%HUHFKQXQJHQ�]X�*UXQGH�OLHJW��
DEZHLFKHQ�NDQQ��PXVV�GLHVH��LIIHUHQ]�EHU�FNVLFKWLJW�ZHUGHQ�

n� 6HW]HQ�GHV�9HUJXVVNHJHOV�

�DV�6HW]HQ�GHU�9HUJXVVNHJHO�ILQGHW�HUVW�REHUKDOE�HLQHV�EHVWLPPWHQ�/DVW�
QLYHDXV�VWDWW���LHVHV�1LYHDX�ZLUG�LQ�GHU�5HJHO�ZlKUHQG�GHU�0RQWDJH�GXUFK�
GDV�9RUVSDQQHQ�HUUHLFKW���LHVH�6HW]XQJ�ZLUG�UHFKQHULVFK�EHU�FNVLFKWLJW��VR�
GDVV�GLH�6HLOH�LQ�GHU�5HJHO�PLW�XQJHVHW]WHQ�9HUJXVVNHJHOQ��YHUN�U]W��DXI�GLH�
%DXVWHOOH�JHOLHIHUW�ZHUGHQ�

n��HKQXQJ�GXUFK�.OHPPHQ�

:HUGHQ�DXI�HLQ�6HLO�]XVlW]OLFKH�.OHPPHQ�PRQWLHUW��NRPPW�HV�GXUFK�GLH��
4XHUSUHVVXQJHQ�]X�HLQHU�ORNDOHQ�6HLOGHKQXQJ�LQQHUKDOE�GHU�.OHPPH��
%HVRQGHUV�EHL�HLQHU�JUR‰HQ��Q]DKO�YRQ�.OHPPHQ�PXVV�GLHVH��HKQXQJ��
EHU�FNVLFKWLJW�ZHUGHQ�

�XIEULQJHQ�YRQ�0HVVSXQNWHQ�DXI�GHP�6HLO
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� �

�LPH�VLR�DO��FFXUDF����7ROHUD�FHV
n��DEOH��UHHS

%HFDXVH�RI�FDEOH�FUHHS�DOO�FDEOHV�ZLOO�EH�SURGXFHG�DW�(N �������V�RUWHU��LI�
�R�RW�HU�DJUHHPH�WV�DUH�PDGH��,W�LV�DVVXPHG�W�DW�FDEOH�FUHHSL�J�ZLOO�WDNH�
SODFH�DIWHU�D�FHUWDL��WLPH�D�G�ORDG�L��W�H�EXLOGL�J�

7�HUHIRUH��LJ�HU�ORDGV�PD��EH��HHGHG�GXUL�J�HUHFWLR��EHFDXVH�FDEOH�FUHHS�
�DV��RW��HW�IL�LV�HG�

7LPH�X�WLO�FDEOH�FUHHS�IL�LV�HG�GHSH�GV�R��GLIIHUH�W�IDFWRUV��7�H�ORDG�OH�HO��
W�H��XPEHU�RI�ORDGV�D�G�W�H�WHPSHUDWXUH�

7�H�HVWLPDWHG��DOXH�RI�W�H�FDEOH�FUHHS�DERXW�(N� ��������LV�D��DOXH�Z�LF��
FRUUHVSR�GV�ZLW��RXU�H�SHULH�FH��7�HUHIRUH�W�LV��DOXH�FRXOG�EH�VOLJ�WO��PRUH�
RU�OHVV�

)RU�W�LV�UHDVR��FR�VWUXFWLR�V�W�DW�DUH�VH�VLWL�H�L��D�JHRPHWULF�ZD���V�RXOG�EH�
WHVWHG�IRU�DFWXDO�FDEOH�FUHHS��DOXH�(N�RU�V�RXOG�EH�SOD��HG�ZLW��DGMXVWL�J�
SRVVLELOLWLHV�

�DUHIXO�SOD��L�J�D�G�PD�XIDFWXUH�DOORZ�IRU�W�H�IROORZL�J�IDEULFDWLR��WROHUD�FHV�
D�/�IRU�SUHVWUHWF�HG�FDEOHV�PDUNHG�X�GHU�SUHORDG�DV�V�RZ��L��SLFWXUHV��
��D�G���

(�G�FR��HFWLR��SRXUHG�DFF��WR��,1�(1���������� (�G�FR��HFWLR��IRU�VSLUDO�VWUD�G��VZD�HG

IUHH�FDEOH�OH�JW�

0D�JHQDXLJNHLW���7ROHUDQ]HQ
n� 6HLONULHFKHQ

�OOH�6HLOH�ZHUGHQ��VRIHUQ�NHLQH�DQGHUHQ�9HUHLQEDUXQJHQ�JHWURIIHQ�ZXUGHQ��XP�
GHQ�%HWUDJ�I�U�GDV�6HLONULHFKHQ�(N� ��������N�U]HU�KHUJHVWHOOW��(V�ZLUG�GDYRQ�
DXVJHJDQJHQ��GDVV�VLFK�GLHVHV�6HLONULHFKHQ�QDFK�HLQHU�JHZLVVHQ�=HLW�XQWHU�
%HODVWXQJ�LP�%DXZHUN�HLQVWHOOW�

)�U�GLH�0RQWDJH�EHGHXWHW�GLHV��GDVV�]XP�(LQEDX�GHU�6HLOH�HLQH�K�KHUH�.UDIW�
HUIRUGHUOLFK�LVW��GD�]XP�0RQWDJH]HLWSXQNW�GDV�6HLONULHFKHQ�QRFK�QLFKW�
DEJHVFKORVVHQ�LVW��

�HU�=HLWUDXP��LQ�GHP�GLHVHV�6HLONULHFKHQ�DEOlXIW��LVW�YRQ�YHUVFKLHGHQHQ�)DN��
WRUHQ�DEKlQJLJ��6R�KDEHQ�]�%��GLH�+�KH�GHU�%HODVWXQJ���Q]DKO�GHU�%HODVWXQJV�
LQWHUYDOOH�VRZLH�GLH�7HPSHUDWXU�HLQHQ�GHXWOLFKHQ�(LQIOXVV�DXI�GDV�6HLONULHFKHQ�

%HL�GHP�DQJHQRPPHQHQ�:HUW�YRQ�(N� ��������KDQGHOW�HV�VLFK�XP�HLQHQ�
(UIDKUXQJVZHUW��GHU�P�JOLFKHUZHLVH�LQ�GHU�3UD[LV�QLFKW�JDQ]�HUUHLFKW��E]Z��
OHLFKW��EHUVFKULWWHQ�ZLUG��*HJHEHQHQIDOOV�VROOWH�GDKHU��EHL�HPSILQGOLFKHQ�
%DXZHUNHQ��HLQ��DXHUVWDQGVYHUVXFK�]XU�(UPLWWOXQJ�GHV�WDWVlFKOLFKHQ�
6HLONULHFKHQV�(N�I�U�GHQ�EHWURIIHQHQ�6HLOGXUFKPHVVHU�RGHU�HLQH�.RUUHNWXU�
P�JOLFKNHLW��]�%��YHUVWHOOEDUH�%�JHOE�FNH��YRUJHVHKHQ�ZHUGHQ�

%HL�VRUJIlOWLJHU�3ODQXQJ�XQG�+HUVWHOOXQJ�N�QQHQ�GLH�LP�%LOG���XQG���DQJHJHEH�
QHQ�)HUWLJXQJVWROHUDQ]HQ�D�/�I�U�YRUJHUHFNWH�XQG�XQWHU�9RUVSDQQXQJ�PDUNLHUWH�
6HLOH�HLQJHKDOWHQ�ZHUGHQ�

(QGEHVFKOlJH��HUJRVVHQ�QDFK��,1�(1�������� (QGEHVFKOlJH�DXIJHSUHVVW�I�U�RIIHQH�6SLUDOVHLOH

IUHLH�6HLOOlQJH

���������
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�RUURVLR��3URWHFWLR�
�RUURVLR��SURWHFWLR��LV�D��HVVH�WLDO�FRPSR�H�W�RI�VDIHW��H�JL�HHUL�J��
0DWHULDOV�D�G�VXEVWD�FHV�XVHG�L��FRUURVLR��SURWHFWLR��PXVW�EH�H��LUR�PH��
WDOO��VDIH�D�G�PXVW�RIIHU�D�OR�J�WHUP�HIIHFW��

�RUURVLR��3URWHFWLR��RI�FDEOHV�FD��HVVH�WLDOO��EH�VXEGL�LGHG�L�WR�IRXU�DUHDV�

n� �RUURVLR��SURWHFWLR���LD�FR�VWUXFWL�H�PHDVXUHV�R��W�H�VWUXFWXUH�
n� �RUURVLR��SURWHFWLR��RI�W�H�L�GL�LGXDO�ZLUH��
n� �RUURVLR��SURWHFWLR��RI�W�H�FDEOH�V�L�WHULRU��L��HU�ILOOL�J��
n� �RUURVLR��SURWHFWLR��RI�W�H�FDEOH�VXUIDFH�L�FOXGL�J�H�G�FR��HFWLR�V

n��RUURVLR��SURWHFWLR��YLD�FR�VWUXFWLYH�PHDVXUHV�R��WKH�VWUXFWXUH

5DL�ZDWHU�UX��L�J�GRZ��W�H�FDEOHV�PXVW�TXLFNO��UX��RII�L��DUHDV�VXF��DV�H�G�
D�F�RUDJHV�D�G�FODPSV��,I�UHTXLUHG��DSSURSULDWH�GULOOL�J�RU�JURR�HV�IRU�W�H�
ZDWHU�WR�UX��RII��D�H�WR�EH�DSSOLHG�VR�W�DW��R�ZDWHU�UHPDL�V�WUDSSHG�L��W�HVH�
DUHDV���OO�FR��HFWLR��SODWHV�R��W�H�VWUXFWXUH�PXVW�EH�GHVLJ�HG�L��VXF��D�ZD��
W�DW�DSSURSULDWH��H�WLODWLR��RI�W�H�FDEOHV�LV�JXDUD�WHHG�D�G��XPLGLW��FD��GU��
TXLFNO���)XUW�HUPRUH��LW�LV�HVVH�WLDO�W�DW�FDEOHV�D�G�FDEOH�FR��HFWLR�V�DUH��RW�
L��DUHDV�Z�HUH�W�H��DUH�GLUHFWO��VSUD�HG�ZLW��URDG�VDOW��

n��RUURVLR��SURWHFWLR��RI�L�GLYLGXDO�ZLUHV

n� *DOYD�L]HG�ZLUHV

)RU�VWDWLF�DSSOLFDWLR�V��URX�G�ZLUHV�D�G�SURILOH�ZLUHV�DUH�XVXDOO��PD�XIDFWXUHG�
DFFRUGL�J�WR��,1�(1����������ODVV�%�D�G��ODVV�����HSH�GL�J�R��ZLUH�
GLDPHWHU�D�G�VHFWLR���HLJ�W�RI�W�H�SURILOH�ZLUHV��W�H�IROORZL�J�PL�LPXP��DOXHV�
�D�H�EHH��VHW�IRU�W�H�DUHD�PDVV��JUDPV�SHU�VTXDUH�PHWHU��RI�W�H��L�F�FRDWL�J�
DFFRUGL�J�WR��,1�(1���������

5RX�G�ZLUHV�� ����PP�²���PP��
�ODVV�%��� ���J�P��²�����J�P��
�ODVV����� ����J�P��²�����J�P�

6HFWLR���HLJ�W�RI�SURILOH�ZLUHV�� ��PP�²���PP��
�ODVV�%��� ����J�P��²�����J�P��
�ODVV����� ����J�P��²�����J�P�

n� *�/)�1�FRDWHG�ZLUHV

*�/)�1�FXUUH�WO��RIIHUV�W�H�PRVW�HIIHFWL�H�FRUURVLR��SURWHFWLR��IRU�ZLUHV�
PDGH�RI��R��DOOR�HG�VWHHO��,��D��RW�GLS�SURFHVV�VLPLODU�WR�JDO�D�L�L�J��W�H�
*�/)�1�FRDWL�J�LV�DSSOLHG�WR�W�H�L�GL�LGXDO�ZLUH��7�XV�W�H�ZLUHV�UHFHL�H�D�
FR�VLVWH�W�SURWHFWL�H�OD�HU�RI��L�F��������D�G�DOXPL�LXP��������

*�/)�1�V�PRGH�RI�DFWLR��FRPEL�HV�W�H�SDVVL�H�SURWHFWL�H�SURSHUWLHV�RI�
DOXPL�LXP�ZLW��W�H�DFWL�H�SURWHFWL�H�SURSHUWLHV�RI��L�F�L��D��RSWLPDO�ZD���,��D�
ILUVW�S�DVH��W�H�DOXPL�LXP�L��W�H�SURWHFWL�H�OD�HU�UHDFWV�ZLW��R��JH��D�G�ZDWHU�
WDNH��IURP�W�H�DWPRVS�HUH�WR�IRUP�DOXPL�LXP�R�LGH��SLFWXUH����

�W�W�H�VDPH�WLPH��DV�LV�XVXDO�L��FR��H�WLR�DO�JDO�D�L�L�J���L�F�LV�ZDV�HG�RXW�
RI�W�H�XSSHU�PROHFXOH�OD�HUV�UHVXOWL�J�L���DFD�FLHV��SLFWXUH�����

7�LV�FUHDWHV�D�SDW�ZD��IRU��HZ�DOXPL�LXP��Z�LF��DOVR�UHDFWV�WR�DOXPL�LXP�
R�LGH��SLFWXUH�����

7�XV�D�FR�VLVWH�W�OD�HU�RI�DOXPL�LXP�R�LGH�GH�HORSV�JUDGXDOO���SLFWXUH����

.RUURVLRQVVFKXW]
�HU�.RUURVLRQVVFKXW]�EHVLW]W�HLQHQ�EHGHXWHQGHQ�6WHOOHQZHUW�LP�5DKPHQ�GHU�
6LFKHUKHLWVWHFKQLN���LH�]XP�.RUURVLRQVVFKXW]�KHUDQJH]RJHQHQ�:HUNVWRIIH�
P�VVHQ�PLW�GHU�8PZHOW�YHUWUlJOLFK�VHLQ�XQG�HLQH�/DQJ]HLWZLUNXQJ�KDEHQ�

�HU�.RUURVLRQVVFKXW]�YRQ�6HLOHQ�NDQQ�LP�ZHVHQWOLFKHQ�LQ�YLHU�%HUHLFKH��
XQWHUWHLOW�ZHUGHQ�

n� .RUURVLRQVVFKXW]�GXUFK�NRQVWUXNWLYH�0D‰QDKPHQ�DP�%DXZHUN�
n� .RUURVLRQVVFKXW]�GHV�HLQ]HOQHQ��UDKWHV�
n� .RUURVLRQVVFKXW]�GHV�6HLOLQQHUHQ��,QQHQYHUI�OOXQJ��
n� .RUURVLRQVVFKXW]�GHU�6HLOREHUIOlFKH�HLQVFKOLH‰OLFK�%HVFKODJWHLOH

n� .RUURVLRQVVFKXW]�GXUFK�NRQVWUXNWL�H�0D�QDKPHQ�DP��DXZHUN

�P�6HLO�HQWODQJODXIHQGHV�5HJHQZDVVHU�PXVV�LP�%HUHLFK�GHU�(QGYHUDQNHUXQ�
JHQ�XQG�DQ�.OHPPHQ�JXW�DEODXIHQ�N�QQHQ��*HJHEHQHQIDOOV�VLQG�JHHLJQHWH�
%RKUXQJHQ�RGHU�1XWHQ�DQ]XEULQJHQ��VR�GDVV�VLFKHUJHVWHOOW�ZLUG��GDVV�VLFK�NHLQ�
:DVVHU�DQVWDXHQ�NDQQ���OOH��QVFKOXVVNRQVWUXNWLRQHQ�P�VVHQ�VR�JHVWDOWHW�
ZHUGHQ��GDVV�HLQH�JXWH�%HO�IWXQJ�GHV�6HLOHV�JHZlKUOHLVWHW�LVW�XQG�)HXFKWLJNHLW�
VFKQHOO�ZLHGHU�DEWURFNQHQ�NDQQ���X‰HUGHP�LVW�GDUDXI�]X�DFKWHQ��GDVV�6HLO�XQG�
6HLODQVFKO�VVH�QLFKW�LP�GLUHNWHQ�6DO]VSU�KEHUHLFK��7DXVDO]��OLHJHQ�

n� .RUURVLRQVVFKXW]�GHV�HLQ]HOQHQ��UDKWHV

n� �HU]LQNWH��UlKWH

)�U�VWDWLVFKH��QZHQGXQJHQ�ZHUGHQ�5XQG��XQG�3URILOGUlKWH��EOLFKHUZHLVH�QDFK�
�,1�(1���������.ODVVH�%�XQG�.ODVVH���KHUJHVWHOOW��-H�QDFK��UDKWGXUFKPHVVHU�
E]Z��3URILOGUDKWK�KH�VLQG�QDFK��,1�(1���������IROJHQGH�0LQGHVW�ZHUWH�I�U�GLH�
IOlFKHQEH]RJHQH�0DVVH�GHV�=LQN�EHU]XJHV�IHVWJHOHJW�

5XQGGUDKWGXUFKPHVVHU������PP�²���PP��
.ODVVH�%��� ���J�P��²�����J�P��
.ODVVH����� ����J�P��²�����J�P�

3URILOGUDKWK�KH�� ��PP�²���PP��
.ODVVH�%��� ����J�P��²�����J�P��
.ODVVH����� ����J�P��²�����J�P�

n� *�/)�1��HU]LQNWH��UlKWH�

�HQ�GHU]HLW�EHVWHQ�.RUURVLRQVVFKXW]�I�U��UlKWH�DXV�XQOHJLHUWHQ�6WlKOHQ�HUKlOW�
PDQ�PLW�*�/)�1���LH�*�/)�1�9HU]LQNXQJ�ZLUG��lKQOLFK�HLQHU�9HU]LQNXQJ��LP�
+HL‰EDG�DXI�GHQ�HLQ]HOQHQ��UDKW�DXIJHEUDFKW��+LHUEHL�HQWVWHKW�HLQH�JOHLFK�
Pl‰LJH�6FKXW]VFKLFKW�GLH�DXV�=LQN��������XQG��OXPLQLXP�������EHVWHKW��

�LH�:LUNXQJVZHLVH�YRQ�*�/)�1�YHUELQGHW�GLH�SDVVLYH�6FKXW]ZLUNXQJ�GHV��OX��
PLQLXPV�RSWLPDO�PLW�GHU�DNWLYHQ�6FKXW]ZLUNXQJ�GHV�=LQNV��,Q�HLQHU�HUVWHQ�3KDVH�
UHDJLHUW�GDV�LQ�GLH�6FKXW]VFKLFKW�HLQJHODJHUWH��OXPLQLXP�PLW�GHP�DXV�GHU�
�WPRVSKlUH�JHQRPPHQHQ�6DXHUVWRII�XQG�:DVVHU�]X��OXPLQLXPR[LG��%LOG����

*OHLFK]HLWLJ�ZLUG��ZLH�EHL�GHU�QRUPDOHQ�9HU]LQNXQJ��EOLFK��GDV�=LQN�DXV�GHU�
REHUVWHQ�0ROHN�OODJH�DXVJHZDVFKHQ��ZRGXUFK�/HHUVWHOOHQ�HQWVWHKHQ��%LOG����

+LHUGXUFK�ZLUG�GHU�:HJ�]X�QHXHP��OXPLQLXP�IUHL��ZDV�GDQQ�VHLQHUVHLWV�]X�
�OXPLQLXPR[LG�UHDJLHUW��%LOG�����

6R�HQWVWHKW�QDFK�XQG�QDFK�HLQH�GXUFKJlQJLJH��OXPLQLXPR[LG�6FKLFKW��%LOG����

���������
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�RUURVLR��3URWHFWLR�
�R�WUDU��WR�D��������L�F�OD�HU��W�H�DOXPL�LXP�R�LGH�OD�HU�LV�VWDEOH�D�G�W�XV�
SUH�H�WV�IXUW�HU�ZDV�L�J�RXW�RI��L�F�

5RX�G�ZLUHV�D�G�SURILOH�ZLUHV�FD��EH�PD�XIDFWXUHG�ZLW��D�*�/)�1�DUHD�
ZHLJ�W�RI�XS�WR�����J�P���

7�H�*�/)�1�FRDWL�J��=���O��LV�UHJXODWHG�L���,1�(1���������

n��RUURVLR��SURWHFWLR��RI�WKH�L�WHULRU�RI�WKH�FDEOH�

n� )XOO�/RFNHG��DEOHV

�D�LWLHV�L��W�H�FDEOH�V�L�WHULRU�EHWZHH���HD���JDO�D�L�HG�URX�G�ZLUHV�D�G�
SURILOH�ZLUHV�DUH�ILOOHG�ZLW��D��DFWL�H�L��HU�ILOOL�J��38�RLO�EDVHG��L�F�GXVW�SDL�W��
RU�DOWHU�DWL�HO��ORZ�VRO�H�W���LJ�O��SLJPH�WHG�VL�JOH�FRPSR�H�W��L�F�SDVWH��
7�H�RXWHU�*�/)�1�FRDWHG�SURILOH�ZLUH�OD�HU��RU�L��W�H�FDVH�RI�W�LFNHU�FDEOHV�
WZR�*�/)�1�FRDWHG�OD�HUV��GRHV��RW�UHFHL�H�D��L��HU�ILOOL�J��(VFDSH�RI�W�H�
L��HU�ILOOL�J�WR�W�H�FDEOHV�VXUIDFH�LI�W�HUHIRUH�UHGXFHG�WR�D�PL�LPXP�

3OHDVH��RWH��:�H��VHOHFWL�J�D��L��HU�ILOOL�J��FRPSDWLELOLW��RI�W�H�PDWHULDO�
ZLW��D�FRUURVLR��SURWHFWLR��FRDWL�J��Z�LF��PD��SRVVLEO��EH�DSSOLHG�ODWHU��LV�
HVVH�WLDO�

,��HU�ILOOL�J�L�WURGXFHG�L�WR�W�H�FDEOHV�GXUL�J�VWUD�GL�J�RI�W�H�ZLUHV�FD��
HVFDSH�WR�W�H�VXUIDFH�Z�H��ORDG��DV�EHH���D�GHG�R�HU�WR�W�H�FDEOH�

n� 2SH��6SLUDO�6WUD�G

7�HVH�FDEOHV�FR�VLVW�R�O��RI�*�/)�1�FRDWHG�URX�G�ZLUHV�RU�ZLUHV�L��VWDL�OHVV�
VWHHO�D�G�GR��W�UHFHL�H�D��L��HU�ILOOL�J�

n� ��RUURVLR��SURWHFWLR��RI�WKH�VXUIDFH�RI�FDEOH�D�G��
H�G�FR��HFWLR�V

n� *�/)�1�FRDWHG�FDEOHV�ZLWKRXW�DGGLWLR�DO�FRDWL���

*�/)�1�FXUUH�WO��RIIHUV�W�H�PRVW�HIIHFWL�H�FRUURVLR��SURWHFWLR��LI�XVHG�IRU�W�H�
H�WHU�DO�ZLUHV�PDGH�RI��R��DOOR�HG�VWHHO��

,��SUDFWLFH��GHSH�GL�J�R��W�H�DWPRVS�HUH��W�LV�UHVXOWV�L��D�W�UHH�WR�VL��WLPHV�
ORZHU�HURVLR��UDWH�RI�W�H�FRUURVLR��SURWHFWLR��OD�HU�FRPSDUHG�WR�FR��H�WLR�DO�
�HD���JDO�D�L�L�J���3LFWXUH���D�G����

(URVLR��RI�WKH�FRUURVLR��SURWHFWLR��OD�HU�L��L�GXVWULDO�DWPRVSKHUH��

RYHU�WLPH�

(URVLR��RI�WKH�FRUURVLR��SURWHFWLR��OD�HU�L��UXUDO�DWPRVSKHUH��

RYHU�WLPH��

.RUURVLRQVVFKXW]
,P�*HJHQVDW]�]X�HLQHU�������=LQNVFKLFKW�LVW�GLH��OXPLQLXPR[LG�6FKLFKW�VWDELO�
XQG�YHUKLQGHUW�VR�HLQ�ZHLWHUHV��XVZDVFKHQ�GHV�=LQNV�

5XQG��XQG�3URILOGUlKWH�N�QQHQ�PLW�HLQHP�*�/)�1�)OlFKHQJHZLFKW�YRQ��
ELV�]X�����J�P��KHUJHVWHOOW�ZHUGHQ�

�LH�9HU]LQNXQJ��=Q��O��LVW�LQ�GHU��,1�(1���������JHUHJHOW�

n� .RUURVLRQVVFKXW]�GHV�6HLOLQQHUHQ

n� 9ROO�HUVFKORVVHQH�6SLUDOVHLOH

�LH�LP�6HLOLQQHUHQ�YRUKDQGHQHQ�+RKOUlXPH�]ZLVFKHQ�GHQ�GLFNYHU]LQNWHQ�
5XQG��XQG�3URILOGUlKWHQ�ZHUGHQ�PLW�HLQHU�DNWLYHQ�=LQNVWDXEIDUEH�DXI�38�%DVLV��
DOWHUQDWLY�O�VXQJVPLWWHODUPH��KRFKSLJPHQWLHUWH�(LQNRPSRQHQWHQ�=LQNSDVWH�
YHUI�OOW���LH�lX‰HUHQ�EHLGHQ�*�/)�1�YHU]LQNWHQ�3URILOGUDKWODJHQ�HUKDOWHQ�NHLQH�
,QQHQYHUI�OOXQJ���DGXUFK�ZLUG�GDV�+HUDXVWUHWHQ�GHU�,QQHQYHUI�OOXQJ�DQ�GLH�
6HLOREHUIOlFKH�DXI�HLQ�0LQLPXP�UHGX]LHU W�

�FKWXQJ��%HL�GHU�:DKO�GHU�,QQHQYHUI�OOXQJ�PXVV�GLH�9HU WUlJOLFKNHLW�GHU�
,QQHQYHUI�OOXQJ�DXI�HLQHQ�HYHQWXHOO�VSlWHU�DXI]XEULQJHQGHQ�.RUURVLRQVVFKXW]�
GHV�6HLOHV�DEJHVWLPPW�ZHUGHQ�

�LH�EHLP�9HUVHLOHQ�GHU��UlKWH�HLQJHEUDFKWH�,QQHQYHUI�OOXQJ�NDQQ�EHL�EHODVWHWHQ�
6HLOHQ�DQ�GLH�2EHUIOlFKH�GHV�6HLOHV�KHUDXVWUHWHQ�

n� 2IIHQH�6SLUDOVHLOH

�LHVH�6HLOH�EHVWHKHQ�QXU�DXV�*�/)�1�EHVFKLFKWHWHQ�5XQGGUlKWHQ�RGHU�DXV�
QLFKWURVWHQGHQ��UlKWHQ�XQG�HUKDOWHQ�NHLQH�,QQHQYHUI�OOXQJ�

n� .RUURVLRQVVFKXW]�GHU�6HLOREHUIOlFKH�HLQVFKOLH�OLFK�(QGEHVFKOlJH

n� 6HLOH�*�/)�1��HU]LQNW�RKQH�]XVlW]OLFKH��HVFKLFKWXQJ�

�HQ�GHU]HLW�EHVWHQ�.RUURVLRQVVFKXW]�I�U��UlKWH�DXV�XQOHJLHUWHQ�6WlKOHQ�HUKlOW�
PDQ�PLW�*�/)�1��UlKWHQ�LQ�GHQ��X‰HQODJHQ�

,Q�GHU�3UD[LV�NRPPW�HV�EHL�*�/)�1�EHVFKLFKWHWHQ�6HLOHQ��MH�QDFK�8PJHEXQJ��
]X�HLQHU�PLQGHVWHQV���ELV���PDO�JHULQJHUHQ�(URVLRQ�GHU�.RUURVLRQVVFKXW]�
6FKLFKW�DOV�EHL�HLQHU�KHUN�PPOLFKHQ��LFNYHU]LQNXQJ���%LOG���XQG���

�EWUDJ�GHU�.RUURVLRQVVFKXW]�6FKLFKW�LQ�LQGXVWULHOOHU�8PJHEXQJ��

LP�9HUODXIH�GHU��HLW�

�EWUDJ�GHU�.RUURVLRQVVFKXW]�6FKLFKW�LQ�JHULQJ�EHODVWHWHU�8PJHEXQJ��

LP�9HUODXIH�GHU��HLW�
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,��JH�HUDO�W�HUH�LV�W�HUHIRUH��R��HHG�IRU�DGGLWLR�DO�FRDWL�J�RI�FDEOHV�ZLW��
*�/)�1�FRDWHG�ZLUHV��

7�H�IROORZL�J�DSSOLHV�WR�*HUPD����IRU������RI�W�H�DUHD�RI�OD�G�FRUURVL�H�HVV�
FDWHJRULHV����D�G����DSSO�����HUDJH��L�F�DEUDVLR��UDWH�LV�FD���P�SHU��HDU���
:LW�L��FRUURVLR��VWUHVVHV������������OR�J�ODVWL�J�SURWHFWLR����RW�GLS�
JDO�D��L�L�J�DOR�H�LV�W�HUHIRUH��RW�VXIILFLH�W�WR�SUR�LGH�FRUURVLR��SURWHFWLR��IRU�
VH�HUDO�GHFDGHV�

n� �DEOHV�ZLWK�DGGLWLR�DO�FRDWL��

:H�DUH�DEOH�WR�SUR�LGH��RX�ZLW��IXUW�HU�L�IRUPDWLR��DERXW�D��DSSURSULDWH�
FRDWL�J�D�G�SDL�W�V�VWHP�IRU�IXOO�ORFNHG�FDEOHV��L��FDVH�W�H�SURMHFW�RZ�HU�RU�
W�H�DUF�LWHFWV�ZD�WV�WR��D�H�D�FRORXUHG�DSSHDUD�FH�RI�W�H�FDEOHV��

c� (�G�FR��HFWLR�V

7�H�ILWWL�JV�DUH�VZDJHG�R�WR�W�H�VSLUDO�VWUD�GV�DW�W�H�H�GV���HSH�GL�J�R���
W�H�W�SH�RI�ILWWL�J�W�H��DUH��L�F��LFNHO�FRDWHG���RW�GLS�JDO�D�L�HG�RU��RW�VSUD��
JDO�D�L�HG�ZLW��EDUH�W�UHDGV��7�H�39�VRFNHWV�DUH�PDGH�IURP�FDVW�VWHHO�
PDWHULDO��7�H��DUH�FR��HFWHG�WR�W�H�FDEOH�H�GV�XVL�J�D��L�F�DOOR���

�GGLWLR�DO�SURWHFWLR��RI�W�H�ILWWL�JV�ZLW��D�SDL�W�V�VWHP�LV�VWUR�JO��UHFRP�
PH�GHG��:LW��W�HVH�VR�FDOOHG��XSOH��6�VWHPV�OR�JHUODVWL�J�SURWHFWLR��D�G�
FRORUDWLR��UHTXLUHPH�WV�FD��EH�UHDOL�HG�

%DUH�W�UHDGV�PXVW�EH�GHJUHDVHG��FOHD�HG�D�G�FRDWHG�DIWHU�L�VWDOODWLR��

�RUURVLR��VWUHVV��DEUDVLR��UDWHV�RI��L�F�DV�ZHOO�DV�DOORFDWLR��RI�DWPRVS�HULF�
FR�GLWLR�V�FD��EH�GHWHUPL�HG�DFFRUGL�J�WR��,1�(1�,62���������

n� �6WDL�OHVV�VWHHO�FDEOHV�D�G�H�G�WHUPL�DWLR�V�PDGH�RI��R��FRUURVLYH�
VWHHOV

6WDL�OHVV�VWHHO�FDEOHV�DUH�XVXDOO��PDGH�RI�PDWHULDOV��R���������RU��������

6WDL�OHVV�VWHHO�FDEOHV�PDGH�RI��������DUH�DOORFDWHG�WR�FRUURVLR��UHVLVWD�FH�
FODVV�,,�PRGHUDWH��WHF��LFDO�DSSUR�DO��R��FRUURVL�H�VWHHOV�=��������WDEOH����
DFFRUGL�J�WR�RXU�WHF��LFDO�DSSUR�DO�(7�����������7�HVH�FDEOHV�FD��EH��
HPSOR�HG�L��DFFHVVLEOH�VWUXFWXUHV�ZLW�RXW��RWHZRUW���F�ORULGH�RU�VXOS�XU��
GLR�LGH�VWUHVV��

6WDL�OHVV�VWHHO�FDEOHV�PDGH�RI��������D�G�H�G�WHUPL�DWLR�V�PDGH�RI��������
DUH�DOORFDWHG�WR�FRUURVLR��UHVLVWD�FH�FODVV�,,,�PHGLXP��WHF��LFDO�DSSUR�DO�
��R��FRUURVL�H�VWHHOV�=��������WDEOH����DFFRUGL�J�WR�RXU�WHF��LFDO�DSSUR�DO��
(7�����������7�HVH�FDEOHV�FD��EH�HPSOR�HG�L��DFFHVVLEOH�VWUXFWXUHV��H�G��
WHUPL�DWLR�V��DOVR�IRU�L�DFFHVVLEOH�VWUXFWXUHV�VXEMHFW�WR�PRGHUDWH�F�ORULGH��
RU�VXOS�XU�GLR�LGH�VWUHVV�IURP�L�GXVWU���WUDIILF�RU�FDXVHG�E��PDULWLPH��
DWPRVS�HUH��

�OO�H�WHU�DO�OD�HU�ZLUHV�RI�RXU�VWDL�OHVV�VWHHO�FDEOHV�DUH�VXEVHTXH�WO��SROLV�HG�
WR�JXDUD�WHH�D�V�L���VXUIDFH����

�RUURVLR��3URWHFWLR�
�DKHU�NDQQ�LP��OOJHPHLQHQ�EHL�6HLOHQ�PLW�*�/)�1�%HVFKLFKWXQJ�DXI�HLQH�
]XVlW]OLFKH�%HVFKLFKWXQJ�YHU]LFKWHW�ZHUGHQ�

)�U��HXWVFKODQG�JLOW��GDVV�HWZD������GHU�/DQGIOlFKH�GHQ�.RUURVLYLWlWVNDWH�
JRULHQ�&��XQG�&��]X]XRUGQHQ�VLQG��,P�0LWWHO�EHWUlJW�GLH�=LQNDEWUDJXQJVUDWH��
FD�����P�SUR�-DKU��,QQHUKDOE�GHU�.RUURVLYLWlWVEHODVWXQJ�&������&���ODQJH�
6FKXW]�GDXHU��LVW�GLH�)HXHUYHU]LQNXQJ�DOOHLQH�GHVKDOE�QLFKW�DXVUHLFKHQG��XP�
GHQ�.RUURVLRQVVFKXW]�I�U��PHKUHUH��-DKU]HKQWH�VLFKHU]XVWHOOHQ��

n� 6HLOH�PLW�]XVlW]OLFKHU��HVFKLFKWXQJ

�XI�:XQVFK�JHEHQ�ZLU�,KQHQ�JHUQH�+LQZHLVH�I�U�HLQ�JHHLJQHWHV�%HVFKLFK�
WXQJV��XQG��QVWULFKV�VWHP�I�U�YROOYHUVFKORVVHQHQ�6SLUDOVHLOH��XP�LQ�
�6RQGHUIlOOHQ�DXFK�GHQ�IDUEOLFKHQ�*HVWDOWXQJVZ�QVFKHQ�YRQ�%DXKHUUQ�XQG�
�UFKLWHNWHQ�5HFKQXQJ�WUDJHQ�]X�N�QQHQ�

c� �HVFKODJWHLOH

�LH�6HLOHQGYHUELQGXQJHQ�ZHUGHQ�DXI�GDV�MHZHLOLJH�6HLOHQGH�DXIJHSUHVVW���
-H�QDFK�7�S�VLQG�VLH�IHXHUYHU]LQNW�RGHU�=LQN�1LFNHO�EHVFKLFKWHW��DOWHUQDWLY�
VSULW]YHU]LQNW�PLW�EODQNHP�*HZLQGH���LH�IHXHUYHU]LQNWHQ�6HLOHQGYHUELQGXQJHQ�
GHU�39�6HULH�ZHUGHQ�DXV�6WDKOJXVV�KHUJHVWHOOW�XQG�DQ�GHQ�6HLOHQGHQ�PLW�HLQHU�
=LQNOHJLHUXQJ�YHUJRVVHQ��

(LQ�]XVlW]OLFKHU��QVWULFK�I�U�6HLOHQGYHUELQGXQJHQ�ZLUG�XQEHGLQJW�HPSIRKOHQ��
�LH�GDGXUFK�HQWVWHKHQGHQ��XSOH[V�VWHPH�HU]LHOHQ�HLQH�GHXWOLFK�K�KHUH��
6FKXW]GDXHU�XQG�HUP�JOLFKHQ�HLQH�IDUEOLFKH�*HVWDOWXQJ�

%ODQNH�*HZLQGH�P�VVHQ�LQ�MHGHP�)DOO�QDFK�GHU�0RQWDJH�HQWIHWWHW��JHUHLQLJW�
XQG�EHVFKLFKWHW�ZHUGHQ�

.RUURVLRQVEHODVWXQJHQ�XQG�=LQNDEWUDJVUDWHQ��VRZLH�(LQWHLOXQJ�GHU�8PJH�
EXQJVEHGLQJXQJHQ�N�QQHQ�QDFK��,1�(1�,62���������HUPLWWHOW�ZHUGHQ�

n� (GHOVWDKOVHLOH�XQG�(QGEHVFKOlJH�DXV�QLFKWURVWHQGHQ�6WlKOHQ

(GHOVWDKOVHLOH�ZHUGHQ��EOLFKHUZHLVH�DXV�GHQ�:HUNVWRIIHQ�1U���������RGHU�
�������KHUJHVWHOOW��

(GHOVWDKOVHLOH�DXV��������VLQG�JHPl‰�XQVHUHU�EDXDXIVLFKWOLFKHQ�=XODVVXQJ��
(7����������GHU�.RUURVLRQVZLGHUVWDQGVNODVVH�,,�Pl‰LJ��EDXDXIVLFKWOLFKH�
=XODVVXQJ�QLFKWURVWHQGH�6WlKOH�=��������7DEHOOH����]XJHWHLOW���LHVH�6HLOH�
N�QQHQ�I�U�]XJlQJOLFKH�.RQVWUXNWLRQHQ�RKQH�QHQQHQVZHUWH�&KORULG��XQG�
6FKZHIHOGLR[LGEHODVWXQJ�HLQJHVHW]W�ZHUGHQ�

(GHOVWDKOVHLOH�DXV��������XQG�(QGEHVFKOlJH�DXV��������VLQG�JHPl‰�XQVHUHU�
EDXDXIVLFKWOLFKHQ�=XODVVXQJ�(7����������GHU�.RUURVLRQVZLGHUVWDQGVNODVVH�,,,��
PLWWHO��EDXDXIVLFKWOLFKH�=XODVVXQJ�QLFKWURVWHQGH�6WlKOH�=��������7DEHOOH����
]XJHRUGQHW���LHVH�6HLOH�N�QQHQ�I�U�]XJlQJOLFKH�.RQVWUXNWLRQHQ��GLH�(QGEH�
VFKOlJH�DXFK�I�U�XQ]XJlQJOLFKH�.RQVWUXNWLRQHQ��PLW�Pl‰LJHU�&KORULG��XQG�
6FKZHIHO�GLR[LGEHODVWXQJ�DXV�,QGXVWULH��9HUNHKU�VRZLH�0HHUHVDWPRVSKlUH�
HLQJHVHW]W�ZHUGHQ�

*UXQGVlW]OLFK�VLQG�EHL�XQVHUHQ�(GHOVWDKOVHLOHQ�DOOH��UlKWH�GHU��X‰HQODJH�
]XVlW]OLFK�SROLHU W��XP�HLQH�JOlQ]HQGH�2EHUIOlFKH�]X�JHZlKUOHLVWHQ�

.RUURVLRQVVFKXW]
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)LUH�3URWHFWLR��
,��PRVW�FDVHV�DSSURSULDWH�FR�VWUXFWL�H�PHDVXUHV�UH�GHU�ILUH�SURWHFWLR��
V�VWHPV�R��W�H�FDEOH�D�G�LWV�FRPSR�H�WV�X��HFHVVDU���DV�FDEOHV�GR��W�DGG�
ILUH�ORDG��7�H��DUH�XVXDOO��ORFDWHG�IDU�DZD��IURP�SRVVLEOH�ILUH��,��X�FHUWDL��
FDVHV�W�H�ILUH�DXW�RULW��UHSRUW�ZLOO�VSHFLI��W�H�UHTXLUHG�ILUH�SURWHFWLR��V�VWHP�

,��*HUPD���EXLOGL�J�UHJXODWLR�V�RI�W�H�IHGHUDO�VWDWHV��D�H�WR�EH�DG�HUHG�WR�DV�
IDU�DV�ILUH�SURWHFWLR��LV�FR�FHU�HG�

,I�ILUH�SURWHFWLR��IRU�W�H�FDEOHV�EHFRPHV��HFHVVDU��L��L�GL�LGXDO�VSHFLILF��
FDVHV��W�H�IROORZL�J�SRL�WV�PXVW�EH�VWULFWO��ERU�H�L��PL�G��

n� ��ULWLFDO�WHPSHUDWXUHV�RI�FDEOH�D�G�FRPSR�H�WV��ZKLFK�PXVW��RW�
EH�VXUSDVVHG�WR�SUHVHUYH�ORDG�EHDUL���FDSDELOLWLHV�

6RFNHWL�J�PDWHULDO�� PD����������
�ROG�GUDZ��ZLUHV�� ���������������
�DEOH�VRFNHWV��FDVW�VWHHO��� PD����������
)LWWL�JV��FR�VWUXFWLR��VWHHO��� PD���������

7R�PDNH�VXUH�W�DW�W�HVH�WHPSHUDWXUHV�DUH��RW�VXUSDVVHG�L��ILUH�FR�GLWLR�V�IRU�
W�H�SUHVFULEHG�WLPH��GHSH�GD�W�R��ILUH�UHVLVWD�FH�FODVV���D��DSSURSULDWH�ILUH�
SURWHFWLR��V�VWHP�PXVW�EH�DSSOLHG�Z�HUH�UHTXLUHG�

n� �0L�LPXP�FDEOH�GLDPHWHU

�FFRUGL�J�WR��,1��������SDUDJUDS��������W�H�IROORZL�J�OLPLW��DOXH�PXVW�EH�
adhered�to:�Circumference�C�/�Cross-sectional�area�A�≤�300�m����
�FFRUGL�J�WR�W�LV�UHTXLUHPH�W��VSLUDO�VWUD�G�IURP�FDEOH�GLDPHWHU�G� ����PP�
FD��EH�HPSOR�HG�L��ILUH�SURWHFWLR��UHOH�D�W�WH�VLR��HOHPH�WV��

n� ��XLOGL���UH�XODWLR�V

)RU��LJ��SHUIRUPD�FH�WH�VLR��HOHPH�WV�VXEMHFW�WR�ILUH�SURWHFWLR��UHTXLUH�
PH�WV��DSSUR�DO��DV�WR�EH�DSSOLHG�IRU�L��*HUPD���IRU�L�GL�LGXDO�FDVHV��)RU�
RW�HU�FRX�WULHV�W�H�SUH�DLOL�J�UHJXODWLR�V��D�H�WR�EH�DG�HUHG�WR��

:H�ZLOO�EH�JODG�WR�SUR�LGH��RX�ZLW��PRUH�GHWDLOHG�L�IRUPDWLR��DERXW�D��
DSSURSULDWH�ILUH�SURWHFWLR��V�VWHP�RI�W�H�FDEOH�D�G�LWV�FRPSR�H�WV�IRU�D���
VSHFLILF�FDVH�W�DW��RX�PD���D�H��

���GHVLJ��ZLW������V�VWHP�D�G�
�WHF��LFDO�DG�LFH

�UDQGVFKXW]
,Q�GHQ�PHLVWHQ�)lOOHQ�NDQQ�GXUFK�HQWVSUHFKHQGH�EDXOLFKH�0D‰QDKPHQ�DXI�HLQ�
%UDQGVFKXW]V�VWHP�DP�6WDKOVHLO�XQG�GHVVHQ�.RPSRQHQWHQ�JDQ]�YHU]LFKWHW�
ZHUGHQ��GD�GLH�6HLOH�VHOEVW�GLH�%UDQGODVW�QLFKW�HUK�KHQ�XQG�LQ�GHU�5HJHO�ZHLW�
JHQXJ�HQWIHUQW�YRP�%UDQGKHUG�VLQG��,P�=ZHLIHO�HQWVFKHLGHW�HLQ�%UDQGVFKXW]�
JXWDFKWHQ��EHU�GLH�1RWZHQGLJNHLW�

,Q��HXWVFKODQG�P�VVHQ�KLHU]X�GLH�9RUVFKULIWHQ�GHU�/DQGHVEDXRUGQXQJHQ�
EHDFKWHW�ZHUGHQ��

:LUG�LQ�HLQ]HOQHQ�6RQGHUIlOOHQ�GHQQRFK�HLQ�%UDQGVFKXW]�I�U�GLH�6HLOH�JHIRUGHU W��
VR�VLQG�IROJHQGH�3XQNWH�]X�EHDFKWHQ�

n� �.ULWLVFKH�7HPSHUDWXUHQ��RP�6HLO�XQG�GHVVHQ�.RPSRQHQWHQ��
GLH�]XU�(UKDOWXQJ�GHU�7UDJIlKLJNHLW�QLFKW��EHUVFKULWWHQ�ZHUGHQ��
G�UIHQ�

6HLOYHUJXVV�� PD[�������&�
.DOWJH]RJHQH��UlKWH�� �������������&�
6HLOK�OVHQ��6WDKOJXVV��� PD[�������&�
)LWWLQJH��%DXVWDKO��� PD[�������&

8P�GLHV�DXFK�LP�%UDQGIDOO�I�U�GLH�HUIRUGHUOLFKH�=HLW��DEKlQJLJ�YRQ�GHU�
)HXHUZLGHUVWDQGVNODVVH��]X�JHZlKUOHLVWHQ��PXVV�JHJHEHQHQIDOOV�HLQ�
JHHLJQHWHV�%UDQGVFKXW]V�VWHP�DXIJHEUDFKW�ZHUGHQ�

n� �0LQGHVW�6HLOGXUFKPHVVHU

,Q��QOHKQXQJ�DQ��,1���������EVFKQLWW��������LVW�IROJHQGHU�*UHQ]ZHUW�
einzuhalten:�Umfang�U�/�Querschnittsfläche�A�≤�300�m����
(QWVSUHFKHQG�GLHVHU�)RUGHUXQJ�N�QQHQ�6SLUDOVHLOH�DE�GHP�6HLOGXUFKPHVVHU��
G� ����PP�HLQJHVHW]W�ZHUGHQ��ZHQQ�HV�VLFK�XP�EUDQGVFKXW]UHOHYDQWH�
=XJJOLHGHU�KDQGHOW�

n� ��DXUHFKWOLFKH��VSHNWH

)�U�KRFKIHVWH�=XJJOLHGHU�PLW�%UDQGVFKXW]DQIRUGHUXQJHQ�PXVV�LQ��HXWVFKODQG�
HLQH�=XVWLPPXQJ�LP�(LQ]HOIDOO�EHDQWUDJW�ZHUGHQ��)�U�DQGHUH�/lQGHU�VLQG�GLH�
MHZHLOV�J�OWLJHQ�%HVWLPPXQJHQ�]X�EHDFKWHQ�

�XI�:XQVFK�JHEHQ�ZLU�,KQHQ�JHUQH�QlKHUH�+LQZHLVH��EHU�HLQ�JHHLJQHWHV�
%UDQGVFKXW]V�VWHP�DP�6HLO�XQG�GHVVHQ�.RPSRQHQWHQ�I�U�,KUHQ�6RQGHUIDOO�

���.RQVWUXNWLRQ�PLWWHOV�&���6�VWHP�
XQG�WHFKQLVFKH�%HUDWXQJ
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F1 F1 F = 0F2 < F1

F1

F3 > F1
F3 = F2+G1

F4 = G2

G2 > G1

G1

� � � �

�
�DEOH�3UHVWUHVV
,��JH�HUDO��FDEOHV�L��FDEOH�VWUXFWXUHV�DUH�WH�VLR�HG�GXUL�J�RU�DIWHU�L�VWDOODWLR��

�DEOH�WH�VLR�L�J�IRUFHV�DUH�PDL�O��DSSOLHG�E��PHD�V�RI�DSSURSULDWH���GUDXOLF�
WH�VLR�L�J�V�VWHPV�

,I�SRVVLEOH��W�H�WH�VLR�L�J�IRUFHV�PXVW�EH�F�RVH��VXF��W�DW�H�H��L��W�H�FDVH�
RI�DG�HUVH�ORDG�GLVWULEXWLR��W�H�FDEOH�GRHV��RW�EHFRPH�VODFN�

3LFWXUH����
7�H�OH�JW��RI�W�H�X�ORDGHG�FDEOH�LV�V�RUWHU�W�D��W�H�GLVWD�FH�EHWZHH��W�H�WZR�
�RRN�L��SRL�WV��
7�H�FDEOH�LV�DWWDF�HG�WR�W�H�XSSHU��RRN�L��SRL�W�D�G�H�SD�GHG�E��DSSOLFDWLR��
RI�W�H�WH�VLR�L�J�IRUFH�)��X�WLO�LW�FD��EH�IDVWH�HG�WR�W�H�ORZHU��RRN�L��SRL�W�

3LFWXUH����
7�H�FDEOH�H�WH�GHG�E��W�H�IRUFH�)��D�G�FR��HFWHG�DW�ERW��H�GV�LV��RZ�VXEMHFW�
WR�D�FDEOH�IRUFH��Z�LF��LV�DOVR�UHIHUUHG�WR�DV�SUHVWUHVV�3��3� �)���

3LFWXUH����
���DGGLWLR�DO�H�WHU�DO�IRUFH�*��LV��RZ�DSSOLHG�WR�W�H�IUHH�FDEOH�OH�JW���H�J��E��
PHD�V�RI�D�FDEOH�FODPS���
7�H�FDEOH�FD��EH�W�RXJ�W�RI�DV�D�FDEOH�V�VWHP�L��Z�LF��W�H�FDEOH�L��6HFWLR����
DFWV�DV�D�VXVSH�VLR��FDEOH�Z�LOH�W�H�FDEOH�L��6HFWLR����DFWV�DV�D�VWD��FDEOH��
6XVSH�VLR��FDEOH�D�G�VWD��FDEOH��RZ�EHDU�D�G�VWDELOL�H�W�H�DGGLWLR�DO�H�WHU�DO�
IRUFH�*���UHVSHFWL�HO����R�VHTXH�WO���6HFWLR����LV�H�WH�GHG�IXUW�HU�D�G�W�H�
IRUFH�)��L��W�LV�6HFWLR��L�FUHDVHV��)��!�)����,��6HFWLR����W�H�IRUFH�)���D�G�
W�XV�SUHVWUHVV��GHFUHDVHV��)����)���

3LFWXUH����
7�H�IRUFH�*��DSSOLHG�DFFRUGL�J�WR�3LFWXUH���LV�L�FUHDVHG��*��!�*����
�R�VHTXH�WO���6HFWLR����LV�WH�VLR�HG�IXUW�HU��6HFWLR����LV�VODFNH�HG�IXOO��D�G�
W�XV�LV��RW�VXEMHFW�WR�D���PRUH�IRUFHV��7�H�VXVSH�VLR��FDEOH�R�O��EHDUV�W�H�
H�WHU�DO�IRUFH�*���*L�H��W�DW�W�H�VWDELOL�L�J�IRUFH�FHDVHV�WR�H�LVW��W�H�V�VWHP�
EHFRPHV�X�VWDEOH��*��FD��VZL�J�IUHHO���

1RWH��
0RUH�GHWDLOHG�L�IRUPDWLR��DERXW�W�LV�WRSLF�FD��EH�IRX�G�L��RXU�L�IRUPDWLR��
OHDIOHW��3)(,)(5�,�IRVF�ULIW��������µ�

3UHWH�VLR�L�J�RI�D�FDEOH�ZLW����GUDXOLF�
WH�VLR�L�J�V�VWHP

6HLO�RUVSDQQXQJ
6HLOH�LQ�6HLOEDXZHUNHQ�ZHUGHQ�LQ�GHU�5HJHO�ZlKUHQG�RGHU�QDFK�GHU�0RQWDJH�
YRUJHVSDQQW�

�DV��XIEULQJHQ�GHU�6HLO�9RUVSDQQNUlIWH�JHVFKLHKW��EHUZLHJHQG�PLW�+LOIH�YRQ�
HQWVSUHFKHQGHQ�+�GUDXOLN�6SDQQYRUULFKWXQJHQ�

�LH�9RUVSDQQNUlIWH�VROOWHQ�QDFK�0�JOLFKNHLW�VR�JHZlKOW�ZHUGHQ��GDVV�DXFK�
XQWHU�XQJ�QVWLJVWHQ�/DVWYHUWHLOXQJHQ�NHLQH�6FKODIIVHLOH�HQWVWHKHQ�

%LOG���
�LH�/lQJH�GHV�NUDIWORVHQ�6HLOHV�LVW�N�U]HU�DOV�GHU��EVWDQG�GHU�EHLGHQ�
(LQKlQJHSXQNWH��
�DV�6HLO�ZLUG�LP�REHUHQ�(LQKlQJHSXQNW�EHIHVWLJW�XQG�GXUFK��XIEULQJHQ�GHU�
9RUVSDQQNUDIW�)��VR�ZHLW�JHGHKQW��GDVV�HV�DXFK�LP�XQWHUHQ�(LQKlQJHSXQNW�
EHIHVWLJW�ZHUGHQ�NDQQ�

%LOG���
,Q�GHP�GXUFK�GLH�.UDIW�)��JHGHKQWHQ�XQG�DQ�EHLGHQ�(QGHQ�HLQJHVSDQQWHQ�6HLO�
KHUUVFKW�QXQ�HLQH�6HLONUDIW��GLH�DXFK�9RUVSDQQXQJ�3��3� �)���JHQDQQW�ZLUG�

%LOG���
�XI�IUHLHU�6HLOOlQJH�ZLUG�QXQ�HLQH�]XVlW]OLFKH�lX‰HUH�.UDIW�*���]��%���EHU�HLQH�
6HLONOHPPH��HLQJHOHLWHW��
�DV�6HLO�NDQQ�JHGDQNOLFK�DOV�6HLOV�VWHP�EHWUDFKWHW�ZHUGHQ��LQ�GHP�GDV�6HLO�LP�
%HUHLFK���DOV�7UDJVHLO�XQG�GDV�6HLO�LP�%HUHLFK���DOV�6SDQQVHLO�ZLUNHQ���
7UDJ��XQG�6SDQQVHLO�WUDJHQ�E]Z��VWDELOLVLHUHQ�QXQ�GLH�]XVlW]OLFKH�lX‰HUH��
.UDIW�*����DEHL�ZLUG�GHU�%HUHLFK���]XVlW]OLFK�JHGHKQW��GLH�.UDIW�)��LQ�GLHVHP�
%HUHLFK�QLPPW�]X��)��!�)����,P�%HUHLFK���QLPPW�GLH�.UDIW�)��XQG�GDPLW�GLH�
9RUVSDQQXQJ�DE��)����)����

%LOG���
�LH�JHP��%LOG���DXIJHEUDFKWH�.UDIW�*��ZLUG�YHUJU�‰HUW��*��!�*�����HU�
%HUHLFK���ZLUG�GDGXUFK�QRFKPDOV�]XVlW]OLFK�JHVSDQQW���HU�%HUHLFK���ZLUG�
YROOVWlQGLJ�HQWVSDQQW�XQG�QLPPW�VRPLW�NHLQH�.UlIWH�PHKU�DXI���DV�7UDJVHLO�
WUlJW�QXU�QRFK�GLH�lX‰HUH�.UDIW�*����XUFK�GHQ�:HJIDOO�GHU�6WDELOLVLHUXQJVNUDIW�
)��ZLUG�GDV�6�VWHP�LQVWDELO��*��NDQQ�IUHL�SHQGHOQ��

+LQZHLV��
�LHVHV�7KHPD�ZLUG�DXVI�KUOLFKHU�LQ�GHU�3)(,)(5�,QIRVFKULIW���������EHKDQGHOW�

9RUVSDQQHQ�HLQHV�6HLOHV�PLWWHOV�
+�GUDXOLN�6SDQQYRUULFKWXQJ
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]�[�� �²�WDQ�a)���[�����[����I������O���[�²�[��]
� � �� � ������O

�

I� ���P� I� ���P

/� �O�����������������Q�� ��θ� ����θ�
/� ��������P /� ��������P

θ� ����������������Q� �� I�����
��������FRV�a)������������ O

SG� �SG��V� O a���N1�P a���N1�P

��������SG���O
�

+� �
���������8�·�f

+� ������N1 +� ������N1

��������SG���O9� �
������������

����������SG���O�������+���K9O� �� ��²��
���������������������������O

9� ����N1 ����������SG���O�������+���K9U� �� ���
���������������������������O

9O� ��������N1���9U� �������N1

�DEOH�VXEMHFW�WR�D��H�H�O��VSUHDG�X�LIRUP�ORDG�IRU�Z�LF��FDVH�D���OH�HO�
D�F�RUDJH�SRL�WVµ�D�G�FDVH�E���D�F�RUDJH�SRL�WV�DW�GLIIHUH�W��HLJ�WVµ�LV�VHW�

n� �7KH�IROORZL���YDOXHV�DUH��LYH��

c� (�H�O��VSUHDG�X�LIRUP�ORDG��DVVXPSWLR��� T� �����N1�P
c� 3DUWLDO�VDIHW��IDFWRU� g)� �����
c� DSSUR���FDEOH�ZHLJ�W��DVVXPSWLR��� �J������NJ�P��

a�����N1�P
c� X�LIRUP�ORDG��O�L�J��RUL�R�WDOO��� 3G�� ��T�J���g)�a���N1�P
c� �RUL�R�WDO�GLVWD�FH�RI�D�F�RUDJH�SRL�WV� O� ����P
c� VDJ�RI�W�H�FDEOH� �I� ���P��

�JXLGL�J��DOXH�IRU�SUDFWLFDO�
DSSOLFDWLR���I� �V����WR�V�����

c� �LIIHUH�FH�L���HLJ�W�FDVH�E� �� ����P

n� �1RWH�

7�H�DSSUR�LPDWLR��IRUPXODH�VWDWHG��HUH�R�O��DSSO��IRU�VPDOO�FDEOH�VDJ��
�I�� �V�����ZLW��V� �F�RUG�OH�JW���
�DEOH�H�G�FR��HFWLR�V�DUH��RW�FR�VLGHUHG�L��W�LV�H�DPSOH�

�DOFXODWLR��([DPSOHV

�
FDVH�D�

�
FDVH�E�

�
D�JOH�a

�
FDEOH�FXU�H

�
FDEOH�VDJ�L��PLGGOH�RI�W�H�FDEOH �

�DVVXPHG�
�
�DVVXPHG�

�
FDEOH�OH�JW�

�
FDOFXODWHG�GLVWULEXWHG�ORDG��L���HUWLFDO�GLUHFWLR��

�
�RUL�R�WDO�IRUFH

�
�HUWLFDO�IRUFH

�
�HUHFKQXQJVEHLVSLHOH
,Q�IROJHQGHP�%HLVSLHO�VROO�GLH�HUIRUGHUOLFKH�6HLOJU�‰H�I�U�HLQ�IODFK�JHVSDQQWHV�
6HLO�PLW�JOHLFKPl‰LJHU�6WUHFNHQODVW�I�U�GHQ�)DOO�D���JOHLFKKRKH�9HUDQNHUXQJV�
SXQNWH��XQG�I�U�GHQ�)DOO�E���XQWHUVFKLHGOLFK�KRKH��XIKlQJHSXQNWH��IHVWJHOHJW�
ZHUGHQ�

n� �*HJHEHQ�VLQG�IROJHQGH�:HUWH�

c� JOHLFKPl‰LJH�6WUHFNHQODVW���QQDKPH�� T� �����N1�P�
c� 7HLOVLFKHUKHLWVIDNWRU� g)� ������
c� FD��6HLOJHZLFKW���QQDKPH�� J������NJ�P�a�����N1�P�
c� 6WUHFNHQODVW��KRUL]RQWDO�OLHJHQG�� 3G�� ��T�J���g)�a���N1�P�
c� KRU���EVWDQG�GHU�9HUDQNHUXQJVSXQNWH� O� ����P�
c� 6HLOVWLFK� I� ���P����QKDOWVZHUW�I�U�3UD[LV���

I� �V����ELV�V�����
c� +�KHQXQWHUVFKLHG�LP�)DOO�E� K� ����P

n� ��HPHUNXQJ�

�LH�KLHU�DQJHJHEHQHQ�1lKHUXQJVIRUPHOQ�JHOWHQ�QXU�I�U�NOHLQHQ�6HLOGXUFKKDQJ�
�I�� �V�����PLW�V� �6HKQHQOlQJH��
,Q�GLHVHP�%HLVSLHO�ZHUGHQ�6HLOHQGEHVFKOlJH�QLFKW�EHU�FNVLFKWLJW�

)DOO� )DOO�

:LQNHO�a�

6HLONXUYH�

6HLOGXUFKKDQJ�LQ�6HLOPLWWH

�JHZlKOW�� �JHZlKOW��

6HLOOlQJH

UHFKQHULVFKH�6WUHFNHQODVW��LQ�YHUWLNDOHU�5LFKWXQJ��

+RUL]RQWDONUDIW�

9HUWLNDONUDIW�
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����������7PD[� ����+
����9�� 7PD[� ������N1 7PD[� �������N1

3*��� 3*���

�

����������7PD[���/D/�@�
�������������P���(

D/�@����PP D/�@����PP

�P�� �P� ����PP� �P� �����PP�

(��
(� �����.1�PP� (� �����.1�PP�

�

D/� �DW���aW���O��������������������Q�� ��θ�����������������������������������������θ
� D/�@�����PP D/�@�����PP

aW�� aW� ������
�����. aW� ������

�����.

DW�� DW� ����. DW� ����.

�
FDVH�D�

�
FDVH�E�

�
PD�LPXP�FDEOH�IRUFH

VHOHFWLR��FDEOH�VL�H
,��W�LV�FDVH�W�H�ORDGL�J�ZDV�FDOFXODWHG�IRU�W�H�OLPLW�FR�GLWLR�V��
RI�XOWLPDWH�OLPLW�VWDWH��g)� ���������
7�LV�GHWHUPL�DWLR��RI�W�H�FDEH�VL�H��DSSH�HG�W�HUHIRUH�E��=5�G���
6HH�SDJH�����6HOHFWL�J�D�FDEOH�

�
F�D�JH�FDEOH�OH�JW��GXH�WR�IRUFH

�
�������� �PHWDOOLF�FURVV�VHFWLR�

�
�������� �0RGXOXV�RI�HODVWLFLW�

�
F�D�JH�FDEOH�OH�JW��GXH�WR�WHPSHUDWXUH

�
�������� �WHPSHUDWXUH�FRHIILFLH�W

�
�������� �WHPSHUDWXUH�FRHIILFLH�W

�DOFXODWLR��([DPSOHV

6�VWHP�RI�8�LWV����R�YHUVLR�V

�
*HUPD��²��PHULFD�� � � �PHULFD��²�*HUPD�

)DOO� )DOO�

0D[LPDOH�6HLONUDIW�

�XVZDKO�6HLOJU�‰H
,Q�GLHVHP�)DOO�ZXUGH�GLH�%HODVWXQJ�I�U�GHQ�*UHQ]]XVWDQG��
GHU�7UDJVLFKHUKHLW��g)�� �������EHUHFKQHW���
�LH�(UPLWWOXQJ�GHU�6HLOJU�‰H�HUIROJW�GDKHU�QDFK�=5�G���
6LHKH�6HLWH�����6HLODXVZDKO�

6HLOOlQJXQJ�LQIROJH�.UDIW�

�������� �PHW��4XHUVFKQLWW�

�������� �(ODVWL]LWlWVPRGXO�

6HLOOlQJXQJ�LQIROJH�7HPSHUDWXU�

�������� �7HPSHUDWXUNRHIIL]LHQW�

�������� �7HPSHUDWXUGLIIHUHQ]�

�
�HUHFKQXQJVEHLVSLHOH

0D�V�VWHPH���8PUHFKQXQJHQ

�HXWVFK�²��PHULNDQLVFK� � � �PHULNDQLVFK�²��HXWVFK�

��N1�  � ��������.,36� ��.,36�  � �����N1

��PP�  � ��������LQFK� ��LQFK�  � �����PP

��PP��  � ��������VTXDUH�LQFK� ��VTXDUH�LQFK�  � �������PP�

��1�  � ��������SRXQGV� ��SRXQG�  � �����1

��1�PP��  � ����SVL� ��SVL�  � ��������1�PP��

��N1�PP��  � ����NVL� ��NVL�  � �������N1�PP�

��1�PP��  � ��03D� ��03D�  � ��1�PP�

��NJ�  � ��������SRXQGV� ��SRXQG�  � ��������NJ

��P�  � ������LQFKHV� ��LQFK�  � ��������P

��NJ�P�  � ������SRXQGV�SHU�LQFK� ��SRXQG�SHU�LQFK�  � �������NJ�P

���������
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�,1�������7HLO������ (�����SU�(1������ �6�(�6WDQGDUG������

² )PLQ 6Q

=%�N�≥��P���IX�N���NV���NH )X�N�≥�)PLQ���NH 6G�≥�6Q���fI

�P��
�
IX�N�
�
NV��
�
NH��
�

fI��
�

�������������=%�N=5�G�≥��������������������g0

�������������)X�N)5�G�≥��������������������g5

g0��
�

7�H�FR�VWUXFWLR��RI�FDEOH�VWUXFWXUHV�L��(XURSH�LV�EDVHG�R��(XURFRGH���

6L�FH�RXU�SURGXFWV�DUH�HPSOR�HG�JOREDOO���ZH��D�H�DOVR�DGGHG�W�H��PHULFD��
�6�(�6WD�GDUG�������IRU�FRPSDULVR��SXUSRVHV��

,��W�H�IROORZL�J�WDEOH��W�H��DULRXV�GHVLJ�DWLR�V�IRU�W�H�PL�LPXP�EUHDNL�J�ORDG��
W�H�F�DUDFWHULVWLF��DOXH�RI�EUHDNL�J�ORDG�D�G�W�H�OLPLW�WH�VLR��ZLW�L��W�H�
L�GL�LGXDO�VWD�GDUGV�DUH�OLVWHG�L��SDUDOOHO�IRU�FRPSDULVR���

�RPSDULVR��RI�6WD�GDUGV�

,��RXU�FDEOH�GDWD�V�HHWV�ZH��D�H�DOORFDWHG�D��F�DUDFWHULVWLF��DOXH�RI�EUHDNL�J�
ORDGµ�D�G�D��OLPLW�WH�VLR�µ�WR�H�HU��VL�H��

7�H��F�DUDFWHULVWLF�EUHDNL�J�ORDGµ�RI�D�FDEOH�WH�VLR��HOHPH�W��L���,1�������
D�N�D��=%�N�VWDWHV�W�H�PL�LPXP�IRUFH�W�DW��DV�WR�EH�UHDF�HG�L��D�WH�VLOH�WHVW��
7�H�ORVV�IDFWRU�IRU�W�H�FDEOH�H�G�FR��HFWLR�V�LV�FR�VLGHUHG�L��W�LV�IRUFH��
7�LV��DOXH�LV�UHJXODWHG�L��DOO�W�UHH�PH�WLR�HG�VWD�GDUGV�D�G�FD��EH�REWDL�HG�
GLUHFWO��IURP�RXU�FDWDORJXH�IRU�DOO�VL�HV��

7�H��OLPLW�WH�VLR�µ�RI�D�FDEOH�WH�VLR��HOHPH�W�LV�UHJXODWHG�R�O��L���,1�������
D�G�L��(XURFRGH����,W�VWDWHV�W�H�OLPLW��DOXH�XS�X�WLO�Z�LF��W�H�EXLOGL�J�
FRPSR�H�W�VWLOO�EH�D�HV�HODVWLFDOO��X�GHU�g)�IROG�EXUGH��D�G�W�XV��R�ORDG�
WUD�VIHUV�WR�RW�HU�SDUWV�RI�W�H�VWUXFWXUH�RFFXU���/LPLW�WH�VLR�µ�PD��R�O��EH�
XVHG�LI�W�H�VWDWLFV�IRU�W�H�FDEOH�VWUXFWXUH��D�H�EHH��FDOFXODWHG�DFFRUGL�J�WR�
�,1�������RU�(XURFRGH����7�H��6�(�6WD�GDUG�������GRHV��RW�FR�HU�W�LV�
WHUP��

�0L�LPXP�EUHDNL�J�ORDGµ�LV�D��DOXH�W�DW�R�O��DSSOLHV�WR�W�H�FDEOH�LWVHOI�
�ZLW�RXW�H�G�FR��HFWLR�V���LW�GRHV��RW�FR�VLGHU�W�H�ORVV�IDFWRU�RI�W�H�H�G��
FR��HFWLR�V��7�LV��DOXH�LV�R�O��FR�HUHG�E��(XURFRGH���D�G��6�(�6WD�GDUG�
�������

6L�FH�L��FDEOH�VWUXFWXUHV�W�H�FRPSOHWH�FDEOH�WH�VLR��HOHPH�W�LV�DOZD�V��
XVHG��ZLW��H�G�FR��HFWLR����ZH�R�O��VWDWH�W�H�F�DUDFWHULVWLF��EUHDNL�J�ORDGµ��
Z�LF��LV�W�H�HVVH�WLDO�VWD�GDUG�IRU�W�H�Z�ROH�WH�VLR��HOHPH�W��L��W�H��
FDWDORJXH��

�
0L�LPXP�EUHDNL���ORDG

��
��
�KDUDFWHULVWLF�EUHDNL���
ORDG

��
������� �PHW��FURVV�VHFWLR�
��
������� �F�DU��WH�VLOH�VWUH�JW�
��
������� �VWUD�GL�J�IDFWRU
��
������� �ORVV�IDFWRU

��
������� �ORVV�IDFWRU

��
OLPLW�WH�VLR�

��
������� �VDIHW��IDFWRU

�
1RUPHQ�HUJOHLFK
,P�6HLOEDX�ZLUG�LP�JHVDPWHQ�HXURSlLVFKHQ�5DXP�KDXSWVlFKOLFK�PLW�GHP�
(XURFRGH���JHDUEHLWHW�

�D�XQVHUH�3URGXNWH�ZHOWZHLW�HLQJHVHW]W�ZHUGHQ��KDEHQ�ZLU�]XP�9HUJOHLFK�KLHU�
DXFK�GHQ��6&(�6WDQGDUG�������I�U�GHQ�DPHULNDQLVFKHQ�5DXP�KHUDQJH]RJHQ�

,Q�GHU�IROJHQGHQ�7DEHOOH�VLQG�GLH�XQWHUVFKLHGOLFKHQ�%H]HLFKQXQJHQ�I�U�GLH�
0LQGHVWEUXFKNUDIW��GLH�FKDUDNWHULVWLVFKH�%UXFKNUDIW�XQG�GLH�*UHQ]]XJNUDIW�LQ�
GHQ�HLQ]HOQHQ�1RUPHQ�]XP�9HUJOHLFK�QHEHQHLQDQGHU�DXIJHOLVWHW�

�XI�XQVHUHQ�6HLO��DWHQEOlWWHUQ�LVW�MHGHU�*U�‰H�HLQH��FKDUDNWHULVWLVFKH�
%UXFKNUDIW��XQG�HLQH��*UHQ]]XJNUDIW��]XJHRUGQHW��

�LH��FKDUDNWHULVWLVFKH�%UXFKNUDIW��HLQHV�6HLO]XJJOLHGHV��LQ��,1�������DXFK�
=%�N�JHQDQQW��JLEW�GLH�.UDIW�DQ��GLH�LQ�HLQHP�=HUUHLVVYHUVXFK�PLQGHVWHQV�
HUUHLFKW�ZHUGHQ�PXVV��%HL�GLHVHU�.UDIW�ZLUG�GHU�9HUOXVWIDNWRU�I�U�GLH�6HLOHQGEH�
VFKOlJH�PLW�EHU�FNVLFKWLJW���LHVHU�:HU W�LVW�LQ�DOOHQ�GUHL�DXIJHI�KU WHQ�1RUPHQ�
JHUHJHOW�XQG�NDQQ�I�U�MHGH�*U�‰H�GLUHNW�XQVHUHP�.DWDORJ�HQWQRPPHQ�ZHUGHQ�

�LH��*UHQ]]XJNUDIW��HLQHV�6HLO]XJJOLHGHV�LVW�QXU�LQ�GHU��,1�������XQG�LP�
(XURFRGH���JHUHJHOW�XQG�JLEW�GHQ�*UHQ]ZHUW�DQ��ELV�]X�GHP�VLFK�GDV�%DXWHLO�
DXFK�XQWHU�g)�IDFKHU�%HODVWXQJ�HODVWLVFK�YHUKlOW�XQG�VLFK�VRPLW�NHLQH�
/DVWXPODJHUXQJ�DXI�DQGHUH�%DXWHLOH�HUJLEW��0LW�GHU��*UHQ]]XJNUDIW��GDUI�QXU�
GDQQ�JHDUEHLWHW�ZHUGHQ��ZHQQ�GLH�6WDWLN�I�U�GDV�6HLOEDXZHUN�QDFK��,1�������
RGHU�(XURFRGH���HUVWHOOW�ZXUGH���HU��6&(�6WDQGDUG�������NHQQW�GLHVHQ�%HJULII�
QLFKW�

�LH��0LQGHVWEUXFKNUDIW��LVW�HLQ�QXU�DXI�GDV�6HLO�VHOEVW��RKQH�6HLOHQGEHVFKOlJH��
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39����� ��� ��� ��� ��� ��� ��� ����[�� ���� ��� ���� ��� ��� “��� ���� ���

2SH���ULG�H�6RFNHW

7HFK�LFDO��DWD

0DWHULDO��
�FFRUGL�J�WR�WHF��LFDO�DSSUR�DO�(7���������

�RUURVLR��3URWHFWLR���
6RFNHW��+RW�GLS�JDO�D�LVHG�
7�UHDGHG�%DU��=L�F�1LFNHO�FRDWHG��
�L�FO��H�WHU�DO�W�UHDG��
(�H�EDU��+RW�GLS�JDO�D�LVHG

6RFNHWL�J��
DFFRUGL�J�7HF��LFDO��SSUR�DO�(7���������

7�SH����

VL]H
�

PLQ�
�

PD[� WDNH�XS WRW��ZHL�KW
�

PD[�

�ZLW�RXW�PROWH���L�F�
�LPH�VLR�V�ZLW�RXW�FRUURVLR��SURWHFWLR��
6XEMHFW�WR�WHF��LFDO�PRGLILFDWLR�V�
%LJJHU�GLPH�VLR�V�XSR��UHTXHVW

9HUJXVVK�OVH�PLW��XJHQVWDE

7HFKQLVFKH��DWHQ

0DWHULDO���
JHPl‰�=XODVVXQJ�(7���������

.RUURVLRQVVFKXW]��
9HUJXVVK�OVHQ��IHXHUYHU]LQNW�
*HZLQGHVWDQJHQ��=LQN�1LFNHO�EHVFKLFKWHW��
�LQNO���X‰HQJHZLQGH��
�XJHQVWDE��IHXHUYHU]LQNW

6HLOYHUJXVV��
JHPl‰�=XODVVXQJ�(7���������

7�S

*U��H � � 9HUVWHOOZHJ *HV��*HZLFKW� �

�RKQH�9HUJXVVPDWHULDO�
0D‰DQJDEHQ�RKQH�.RUURVLRQVVFKXW]
.RQVWUXNWLRQVlQGHUXQJHQ�YRUEHKDOWHQ
*U�‰HUH��EPHVVXQJHQ�DXI��QIUDJH
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7KUHDGHG�5RG

7HFK�LFDO��DWD

0DWHULDO��
�FFRUGL�J�WR�WHF��LFDO�DSSUR�DO�(7���������

�RUURVLR��3URWHFWLR���
DOWHU���=L�F�1LFNHO�FRDWHG��
�L�FO��H�WHU�DO�W�UHDG�

)LHOG�RI��SSOLFDWLR�

6RFNHWV�W�SH�����39�D�G�����39

,�VWDOODWLR��E��VWUDSZUH�F��F�DL��SLSH�ZUH�F�

6XEMHFW�WR�WHF��LFDO�PRGLILFDWLR�V
%LJJHU�GLPH�VLR�V�XSR��UHTXHVW

�

VL]H ZHL�KW

7�SH����

*HZLQGHVWDQJH

7HFKQLVFKH��DWHQ

0DWHULDO���
JHPl‰�=XODVVXQJ�(7���������

.RUURVLRQVVFKXW]��
DOWHUQ��=LQN�1LFNHO�EHVFKLFKWHW���
�LQNO���X‰HQJHZLQGH�

�QZHQGXQJVJHELHW

9HUJXVVK�OVHQ�7�S�����39�XQG�����39

0RQWDJH�PLWWHOV�%DQGVFKO�VVHO�.HWWHQURKU]DQJH

.RQVWUXNWLRQVlQGHUXQJHQ�YRUEHKDOWHQ
*U�‰HUH��EPHVVXQJHQ�DXI��QIUDJH

*U��H� *HZLFKW

7�S
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�R��HFWL���3ODWH

7HFK�LFDO��DWD

0DWHULDO��
6���-����1���,1�(1������

�RUURVLR��3URWHFWLR���
VSUD��JDO�D�LVHG

)LHOG�RI��SSOLFDWLR�

6RFNHWV�W�SH�����39

�

VL]H ZHL�KW

�LPH�VLR�V�ZLW�RXW�FRUURVLR��SURWHFWLR�
6XEMHFW�WR�WHF��LFDO�PRGLILFDWLR�V
%LJJHU�GLPH�VLR�V�XSR��UHTXHVW

7�SH����

9HUELQGXQJVODVFKH

7HFKQLVFKH��DWHQ

0DWHULDO���
6���-����1���,1�(1������

.RUURVLRQVVFKXW]��
VSULW]YHU]LQNW

�QZHQGXQJVJHELHW

9HUJXVVK�OVHQ�7�S�����39

*U��H� *HZLFKW

0D‰DQJDEHQ�RKQH�.RUURVLRQVVFKXW]
.RQVWUXNWLRQVlQGHUXQJHQ�YRUEHKDOWHQ
*U�‰HUH��EPHVVXQJHQ�DXI��QIUDJH
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�
/RDG6��1�
/RDG6��1��LV�D��L��R�DWL�H�V�VWHP�XVL�J�XOWUDVR�LF�WHF��RORJ���,W�GHWHU�
PL�HV�W�H��DULRXV�VWUHVV�OH�HOV�ZLW�L��D�SL��L��W�H�PRVW�HDV���GXUDEOH�D�G�
DFFXUDWH�ZD��SRVVLEOH�

n� �FFXUDF�

(�DOXDWLR��E��L�GHSH�GH�W�L�VWLWXWHV�FR�ILUPV�W�DW�W�H�/RDG6��1��V�VWHP�
RIIHUV�D�PHDVXUHPH�W�DFFXUDF��RI�“������W�HUHE��H�FHHGL�J�W�H�DFFXUDF��
RIIHUHG�E��RW�HU�VWUHVV�PHDVXUHPH�W�V�VWHPV�

n�8�LYHUVDOLW�

/RDG6��1��FD��EH�XVHG�ZLW��W�H�FRPSOHWH�SRUWIROLR�RI�3)(,)(5�WH�VLR��
PHPEHUV��Z�HW�HU�LW�EH�D�FDEOH�PHPEHU�RU�WH�VLR��URG��5HWURILWWL�J�WR�H�LVWL�J�
WH�VLOH�VWUXFWXUHV�LV�HDVLO��DF�HL�HG�E��UHSODFL�J�W�H�VWD�GDUG�SL�V�ZLW��
/RDG6��1���SL�V�

n��XUDELOLW�

/RDG6��1��SL�V��D�H�W�H�VDPH�OLIH�VSD��DV�VWD�GDUG�SL�V��0HDVXUL�J�
FRPSR�H�WV�DUH�L�WHJUDWHG�L�WR�RXU�SL�V�VR�W�DW�W�H��FD��EH�FR�HUHG�DIWHU�
UHDGL�JV��D�H�EHH��WDNH���7�H��DUH�W�HUHIRUH��RW�HIIHFWHG�E��W�H�H��LUR�PH�W�

n��RVW�HIIHFWLYH

:�H��FRPSDUHG�ZLW��W�H�WRWDO�FRVW�RI�D�WH�VLR��PHPEHU��FDEOH�PHPEHU��
RU�WH�VLR��URG��W�H�DGGLWLR�DO�FRVW�RI�HTXLSSL�J�W�H�SL�V�ZLW��/RDG6��1��
WHF��RORJ��LV�PDUJL�DO�

n� (DV��WR�XVH

5HDGL�JV�IURP�/RDG6��1��SL�V�FD��EH�WDNH��ORFDOO��XVL�J�W�H�FRPSDFW�
/RDG6��1���D�G�HOG�V�VWHP�RU�FD��EH�WUD�VIHUUHG�R�OL�H�WR�D���ORFDWLR��L��
W�H�ZRUOG�E��*60�WUD�VPLVVLR��

n����DPLFV

�RPEL�HG�ZLW��RXU�IDWLJXH�UHVLVWD�W�3)(,)(5�SURGXFWV��H�J��W�SH�����IDWLJXH�
UHVLVWD�W�WH�VLR��URGV�RU�39�FDEOH�PHPEHUV�ZLW��W�SH�����RSH��VSHOWHU�
VRFNHWV��W�H�/RDG6��1��V�VWHP�FD��EH�XVHG�IRU�G��DPLF�ORDG�UHDGL�JV��
DW�D�IUHTXH�F��RI�XS�WR����N+���Z�LF��PHD�V��������DFFXUDWH�UHDGL�JV�SHU�
VHFR�G�

)RU�IXUWKHU�LQIRUPDWLRQ�DERXW�/RDG6��1��SOHDVH��LVLW�ZZZ�SIHLIHU�GH�

new!new!/RDG6��1�
�DV�LQQRYDWLYH�/RDG6&�1��6�VWHP�HUP�JOLFKW�HLQH�XQNRPSOL]LHUWH��
GDXHUKDIWH�XQG�JHQDXH�(UPLWWOXQJ�GHU�6SDQQXQJ�LQ�%RO]HQ�PLWWHOV�8OWUDVFKDOO�

n�*HQDX

�LH�hEHUSU�IXQJ�YRQ�PHKUHUHQ�XQDEKlQJLJHQ�,QVWLWXWHQ�KDW�HUJHEHQ��GDVV�
GDV�/RDG6&�1��9HUIDKUHQ��DQGHUV�DOV�DQGHUH�9HUIDKUHQ��GLH�DXI�8OWUDVFKDOO�
EDVLHUHQ��HLQH�0HVVJHQDXLJNHLW�YRQ�“���3UR]HQW�HUUHLFKW�

n� 6�VWHP�EHUJUHLIHQG

/RDG6&�1��LVW�VRZRKO�I�U�MHGHV�3)(,)(5�6HLO]XJJOLHG�DOV�DXFK�I�U�MHGHV�
3)(,)(5�=XJVWDEV�VWHP�HLQVHW]EDU���X‰HUGHP�EHVWHKW�GLH�0�JOLFKNHLW��
EHUHLWV�EHVWHKHQGH�6HLO��RGHU�=XJVWDEV�VWHPH�QDFKWUlJOLFK�PLW�/RDG6&�1��
DXV]XVWDWWHQ�

n�1DFKKDOWLJ

�LH�/RDG6&�1��%RO]HQ�XQWHUVFKHLGHQ�VLFK�LQ�LKUHU�/HEHQVGDXHU�QLFKW�YRQ��
KHUN�PPOLFKHQ�%RO]HQ���LH�0HVVDXIQHKPHU�ZHUGHQ�VR�LQ�XQVHUH�%RO]HQ�
LQWHJULHUW��GDVV�VLH�QDFK�HUIROJWHU�0HVVXQJ�HLQIDFK�DEJHGHFNW�ZHUGHQ�N�QQHQ�
XQG�VR�ELV�]XU�QlFKVWHQ�0HVVXQJ�YRU�8PZHOWHLQIO�VVHQ�JHVFK�W]W�VLQG�

n�:LUWVFKDIWOLFK

%HWUDFKWHW�PDQ�HLQ�NRPSOHWWHV�=XJJOLHG��XQWHUVFKHLGHQ�VLFK�GLH�.RVWHQ�YRQ�
6WDQGDUG�%RO]HQ�XQG�VROFKHQ��GLH�PLW�/RDG6&�1��7HFKQRORJLH�DXVJHVWDWWHW�
ZXUGHQ��QXU�JHULQJI�JLJ�

n�8QNRPSOL]LHUW

�LH�(UJHEQLVVH�GHU�/RDG6&�1��0HVVXQJ�ODVVHQ�VLFK�PLW�+LOIH�GHV�NRPSDNWHQ�
/RDG6&�1��+DQG�/HVHJHUlWHV�ORNDO�RGHU��EHU�HLQ�*60�0RGXO�RQOLQH�YRQ�
MHGHP�2UW�DXI�GHU�:HOW�DEOHVHQ�

n���QDPLVFK

,Q�.RPELQDWLRQ�PLW�GHQ�HUP�GXQJVIHVWHQ�3)(,)(5�3URGXNWHQ��ZLH�GHP�
=XJVWDEV�VWHP�7�S�����(UP�GXQJVIHVW�XQG�XQVHUHP�39�6HLO]XJJOLHG�PLW�
*DEHOVHLOK�OVH�7�S������LVW�GDV�/RDG6&�1��6�VWHP�LQ�GHU�/DJH�DXFK�
G�QDPLVFKH�%HODVWXQJHQ�ELV�]X�HLQHU�)UHTXHQ]�YRQ����N+]���
DOVR��������0HVVSXQNWHQ�SUR�6HNXQGH��H[DNW�]X�HUIDVVHQ�

)�U�ZHLWHUH�,QIRUPDWLRQHQ�]XP�7KHPD�/RDG6��1��EHVXFKHQ�6LH�ELWWH�
ZZZ�SIHLIHU�GH�

���������
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�
3)(,)(5�7H�VLR�L���(TXLSPH�W

)RU�WH�VLR��PHPEHUV�L��D�FR�WUROOHG�SURFHGXUH�D���GUDXOLF�WH�VLR�L�J�
HTXLSPH�W�LV��HHGHG��7�H�3)(,)(5�WH�VLR�L�J�HTXLSPH�W��DV�EHH��GH�HORSHG�
HVSHFLDOO��IRU�W�H�3)(,)(5�WH�VLR��URG�V�VWHP��,W�ZRUNV�L��D�VLPSOH�D�G�
HIILFLH�W�ZD���2XU�WH�VLR�L�J�HTXLSPH�W�LV�FODVVLILHG�DFFRUGL�J�WR�W�H�
WH�VLR�L�J�IRUFHV�

XS�WR�����N1�
XS�WR������N1�
XS�WR������N1

7�H�3)(,)(5�WH�VLR�L�J�HTXLSPH�W�LV�SDFNHG�UHDG��WR�WUD�VSRUW��LW�FD��EH�
GHOL�HUHG�WR�VLWH�D���WLPH�

n�0R�LWRUL���WKH�7H�VLR�L���3URFHVV

7�H�WH�VLR�L�J�SURFHVV�FD��EH�PR�LWRUHG�E��PHD�V�RI�W�H�3)(,)(5�6WUDL��
PR�LWRUL�J�GH�LFH��7R�GR�VR�PDUNL�JV��D�H�WR�EH�DSSOLHG�WR�W�H�WH�VLR��URGV�
Z�LOH�W�H�SURGXFWLR��SURFHVV��7DNL�J�UHDGL�JV�LV�SRVVLEOH�GXUL�J�D�G�DIWHU�W�H�
WH�VLR�L�J�SURFHVV��

7�H�3)(,)(5�6WUDL��0R�LWRUL�J�GH�LFH�FD��EH�UH�WHG�L��DGGLWLR��WR�W�H�3)(,)(5�
WH�VLR�L�J�HTXLSPH�W�RU�VHSDUDWHO��

n��R�VXOWL��

6�RXOG�D���TXHVWLR��DULVH�IURP�XVL�J�W�H�3)(,)(5�WH�VLR�L�J�HTXLSPH�W�RU�
3)(,)(5�VWUDL��PR�LWRUL�J�GH�LFH�D�3)(,)(5�VSHFLDOLVW�FD��EH�FR�VXOWHG�E��
S�R�H�D���WLPH�

3)(,)(5�6SDQQHTXLSPHQW

8P�=XJJOLHGHU�NRQWUROOLHUW�YRUVSDQQHQ�]X�N�QQHQ��EHGDUI�HV�HLQHU�K�GUDXOL�
VFKHQ�6SDQQYRUULFKWXQJ���DV�3)(,)(5�6SDQQHTXLSPHQW�LVW�VSH]LHOO�DXI�GDV�
9RUVSDQQHQ�GHU�3)(,)(5�=XJVWDEV�VWHPH�DXVJHULFKWHW�XQG�HUP�JOLFKW�GHP�
�QZHQGHU�HLQH�HLQIDFKH�XQG�DXI�VHLQH�%HG�UIQLVVH�DEJHVWLPPWH�/�VXQJ��
8QVHU�6SDQQHTXLSPHQW�LVW�DEKlQJLJ�YRQ�GHQ�9RUVSDQQNUlIWHQ�LQ�*UXSSHQ�
HLQJHWHLOW�

ELV�����N1�
ELV������N1�
ELV������N1

�DV�3)(,)(5�6SDQQHTXLSPHQW�LVW�WUDQVSRU WIlKLJ�YHUSDFNW�XQG�NDQQ�MHGHU�
=HLW�DXI�GLH�%DXVWHOOH�JHOLHIHUW�ZHUGHQ��

n� .RQWUROOH�GHV�6SDQQ�RUJDQJV

�HU�6SDQQYRUJDQJ�OlVVW�VLFK�PLW�+LOIH�HLQHV�PHFKDQLVFKHQ�3)(,)(5��
�HKQXQJVPHVVJHUlWHV��EHUSU�IHQ���D]X�P�VVHQ�OHGLJOLFK�EHL�GHU�3URGXNWLRQ�
0HVVPDUNLHUXQJHQ�DQ�GHQ�=XJJOLHGHUQ�DQJHEUDFKW�ZHUGHQ��(LQH�0HVVXQJ��
LVW�ZlKUHQG�XQG�QDFK�GHP�6SDQQYRUJDQJ�P�JOLFK��

�DV�3)(,)(5��HKQXQJVPHVVJHUlW�NDQQ�]XVlW]OLFK�]XP�3)(,)(5��
6SDQQ�HTXLSPHQW��DEHU�DXFK�HLQ]HOQ�JHPLHWHW�ZHUGHQ�

n� 7HFKQLVFKH��HUDWXQJ

6ROOWHQ�VLFK�)UDJHQ�LP�=XVDPPHQKDQJ�PLW�GHP�3)(,)(5�6SDQQHTXLSPHQW�
RGHU�GHP�3)(,)(5��HKQXQJVPHVVJHUlW�HUJHEHQ��NDQQ�MHGHU]HLW�HLQ��
3)(,)(5�6SH]LDOLVW�WHOHIRQLVFK�HUUHLFKW�ZHUGHQ�

���������
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ZZZ�SIHLIHU�GH

(7���������

(7���������

7HFK�LFDO��SSURYDO�7H�VLR��5RG�6�VWHPV

7HFK�LFDO��SSURYDO��DEOH�6�VWHPV

2XU�WH�VLR��URG�V�VWHPV��D�H�W�H�IROORZL�J�DSSUR�DO�

n� (7����������RI�W�H�(XURSHD��2UJD�LVDWLR��IRU�7HF��LFDO��SSUR�DOV

2XU�SURGXFWV�DUH�H�DPL�HG�DW�UHJXODU�L�WHU�DOV�E��L�GHSH�GH�W�TXDOLW��
L�VSHFWRUV��7�XV�W�H��RIIHU�W�H��LJ��FR�VWUXFWLR��VDIHW��OH�HOV�UHTXLUHG�E��
RZ�HUV��GHVLJ�HUV�D�G�H�JL�HHUV�

7KH�FRPSOHWH�WHFK�LFDO�DSSURYDO�FD��EH�GRZ�ORDGHG��
IUHH�RI�FKDU�H�IURP�ZZZ�SIHLIHU�GH�
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8QVHUH�6HLOV�VWHPH�KDEHQ�IROJHQGH�=XODVVXQJ�

n� (7����������YRQ�GHU�(XURSlLVFKHQ�2UJDQLVDWLRQ�I�U�7HFKQLVFKH�=XODVVXQJHQ

8QVHUH�3URGXNWH�ZHUGHQ�LQ�UHJHOPl‰LJHQ�=HLWDEVWlQGHQ�GXUFK�XQDEKlQJLJH�
*XWDFKWHU��EHUZDFKW���DPLW�VFKDIIHQ�ZLU�I�U�%DXKHUU��7UDJZHUNVSODQHU�
XQG�3U�ILQJHQLHXU�HLQH�JUR‰H�5HDOLVLHUXQJVVLFKHUKHLW�I�U�GDV�MHZHLOLJH�
%DXYRUKDEHQ�

�LH��ROOVWlQGLJH��XODVVXQJ�N�QQHQ�6LH�XQWHU�ZZZ�SIHLIHU�GH��
NRVWHQORV�KHUXQWHUODGHQ�
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