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9LFWURQ (QHUJLH KDV HVWDEOLVKHG DQ LQWHUQDWLRQDO UHSXWDWLRQ DV D OHDGLQJ GHVLJQHU DQG

PDQXIDFWXUHU RI SRZHU V\VWHPV� 2XU 5	' GHSDUWPHQW LV WKH GULYLQJ IRUFH EHKLQG WKLV

UHSXWDWLRQ� 7KLV GHSDUWPHQW LV FRQWLQXDOO\ VHHNLQJ QHZ ZD\V RI LQFRUSRUDWLQJ WKH ODWHVW

WHFKQRORJ\ LQ RXU SURGXFWV�

$ 9LFWURQ (QHUJLH SRZHU V\VWHP FDQ VXSSO\ KLJK�TXDOLW\ HQHUJ\ DW SODFHV ZKHUH WKHUH

LV QR SHUPDQHQW PDLQV SRZHU VRXUFH DYDLODEOH�

$Q DXWRPDWLF VWDQG DORQH RSHUDWLQJ HQHUJ\ VXSSO\ V\VWHP FDQ FRQVLVW RI� D 9LFWURQ

(QHUJLH LQYHUWHU� D 9LFWURQ (QHUJLH EDWWHU\ FKDUJHU� LI UHTXLUHG D 9LFWURQ (QHUJLH 0DLQV

0DQDJHU DQG EDWWHULHV ZLWK VXIILFLHQW FDSDFLW\�

2XU HTXLSPHQW FDQ EH XVHG LQ FRXQWOHVV VLWXDWLRQV� LQ WKH ILHOG� RQ VKLSV DQG LQ RWKHU

SODFHV ZKHUH PRELOH SRZHU LV LQGLVSHQVDEOH�

9LFWURQ (QHUJLH HTXLSPHQW FDQ EH XVHG IRU DOO NLQGV RI HOHFWULFDO DSSOLDQFHV IRU

KRXVHKROG� WHFKQLFDO DQG DGPLQLVWUDWLYH SXUSRVHV DQG LQVWUXPHQWV VXVFHSWLEOH WR

LQWHUIHUHQFH�

��� 7+( 3$//$6 �����

7KLV PDQXDO FRQWDLQV GLUHFWLRQV IRU LQVWDOOLQJ WKH 3DOODV ����� EDWWHU\ FKDUJHU�

,W GHVFULEHV WKH IXQFWLRQDOLW\ DQG RSHUDWLRQ LQFOXGLQJ LWV SURWHFWLYH GHYLFHV DQG RWKHU

WHFKQLFDO IHDWXUHV�

��� :$51,1*6

7KH FRYHU RI WKH 3DOODV PD\ RQO\ EH UHPRYHG E\ D TXDOLILHG WHFKQL�

FLDQ� %HIRUH REWDLQLQJ DFFHVV WR WKH 3DOODV WKH PDLQV VXSSO\ FLUFXLW

PXVW EH GLVFRQQHFWHG�

([SORVLYH JDVVHV FDQ RFFXU GXULQJ FKDUJLQJ D OHDG�DFLG EDWWHU\�

3UHYHQW IODPHV DQG VSDUNV�

3URYLGH DGHTXDWH YHQWLODWLRQ GXULQJ FKDUJLQJ�
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7KH 3DOODV LV 127 SURWHFWHG DJDLQVW UHYHUVH EDWWHU\ SRODULW\�

���� RQ ��� DQG ��� RQ �����

)ROORZ WKH FRQQHFWLQJ SURFHGXUH� 7KH ZDUUDQW\ H[SLUHV ZKHQ WKH

3DOODV EHFRPHV GHIHFWLYH GXH WR UHYHUVH EDWWHU\ SRODULW\�

7KH 3DOODV FDQ QRW EH XVHG WR FKDUJH QRQ�UHFKDUJHDEOH EDWWHULHV�

7KHUH LV D GDQJHURXV YROWDJH SUHVHQW RQ VRPH RI WKH PHWDO SDUWV

RQ WKH 3DOODV SULQWHG FLUFXLW ERDUG�

'LVFRQQHFW WKH PDLQV VXSSO\ EHIRUH PDNLQJ RU EUHDNLQJ WKH FRQ�

QHFWLRQV WR WKH EDWWHU\�

,I WKH VXSSO\ FRUG LV GDPDJHG� LW PXVW EH UHSODFHG E\ WKH PDQXIDF�

WXUHU RU LWV VHUYLFH DJHQW RU D VLPLODU TXDOLILHG SHUVRQ LQ RUGHU WR

DYRLG D KD]DUG�
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���� 7+( 3$//$6 �����

%HIRUH WKH 9LFWURQ (QHUJLH 3DOODV EDWWHU\ FKDUJHUV OHDYH WKH IDFWRU\ WKH\ DUH VXEMHFWHG

WR D IXOO IXQFWLRQDO WHVW� 7KH 3DOODV LV SURSHUO\ SDFNHG IRU VHFXUH WUDQVSRUWDWLRQ� 7KH

3DOODV LV KRXVHG LQ D UREXVW DOXPLQLXP FDVH GHVLJQHG IRU ZDOO RU IORRU PRXQWLQJ�

7KH 3DOODV LV D IXOO\ DXWRPDWLF FKDUJHU IRU ��9 EDWWHULHV� ,W SURSHUO\ FKDUJHV \RXU

EDWWHU\� 7KH 3DOODV LV SRZHUHG E\ D PDLQV YROWDJH RI ���9DF� ��+]� 7KH PD[LPXP

FKDUJLQJ FXUUHQW LV ��$�

7KH 3DOODV FKDUJHV WKH EDWWHU\ DFFRUGLQJ WR

,8R8 FKDUDFWHULVWLF DV VKRZQ LQ LOOXVWUDWLRQ ��

7KH 3DOODV VWDUWV FKDUJLQJ LQ WKH ERRVW�FKDUJH

PRGH� LI WKH FKDUJH FXUUHQW LV PRUH WKDQ �$�

'XULQJ WKH ERRVW�FKDUJH PRGH WKH 3DOODV

FKDUJHV WKH EDWWHU\ XQWLO WKH EDWWHU\ UHDFKHV D

YROWDJH RI �����9GF� :KHQ WKLV YROWDJH LV

UHDFKHG� WKH FKDUJH FXUUHQW VORZO\ GHFUHDVHV

DQG WKH 3DOODV VZLWFKHV LQWR WKH HTXDOL]H�FKDUJH

PRGH�

,I WKH FKDUJH FXUUHQW GURSV EHORZ �$ WKH 3DOODV

VZLWFKHV LQWR WKH IORDW�FKDUJH PRGH� 7KH

FKDUJH YROWDJH GURSV WR �����9GF�

7KH DERYH PHQWLRQHG YROWDJHV DUH

UHFRPPHQGHG E\ PRVW EDWWHU\ PDQXIDFWXUHV

IRU RSWLPDO FKDUJLQJ ��9 OHDG�DFLG EDWWHULHV�

'H 3DOODV FDQ EH FRQQHFWHG WR D EDWWHU\ IRU D ORQJ WLPH ZLWKRXW JDV IRUPDWLRQ WDNLQJ

SODFH LQ WKH EDWWHU\ FDXVHG E\ RYHUFKDUJLQJ WKH EDWWHU\� 7KHUHIRUH WKH 3DOODV GRHV QRW

KDYH WR EH GLVFRQQHFWHG IURP WKH EDWWHU\ GXULQJ ORQJ WLPH VWRUDJH� IRU H[DPSOH GXULQJ

WKH ZLQWHU VWRUDJH RI D VKLS�

7KH 3DOODV ZLOO NHHS \RXU EDWWHU\ XQGHU DOO FLUFXPVWDQFHV LQ DQ RSWLPDO FRQGLWLRQ DQG

ZLOO SURORQJ WKH OLIHWLPH RI \RXU EDWWHU\�

7KH 3DOODV FDQ DOVR EH XVHG DV D ��9GF � ��$ SRZHU VXSSO\ ZLWKRXW KDYLQJ WR FRQQHFW

D EDWWHU\ WR WKH 3DOODV� )RU XVH RI WKH 3DOODV DV D SRZHU VXSSO\� SRVVLEO\ WKH FKDUJH

YROWDJH RI WKH 3DOODV KDV WR EH FKDQJHG� VHH IRU LQVWUXFWLRQV FKDSWHU ����

,OOXVWUDWLRQ �� 7KH ,8R8 FKDUJH

FKDUDFWHULVWLF�
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7KH 3DOODV FDQ FKDUJH YDULRXV EDWWHULHV� 7KH UHFRPPHQGHG EDWWHU\ FDSDFLW\ LV �� WR

���$K� 7KH FKDUJH YROWDJHV RI WKH 3DOODV DUH IDFWRU\ DGMXVWHG WR FKDUJH OHDG�DFLG

EDWWHULHV�

7KH 3DOODV FDQ DOVR FKDUJH GLIIHUHQW W\SHV RI EDWWHULHV� OLNH WUDFWLRQ EDWWHULHV� 7R FKDUJH

WKHVH EDWWHULHV WKH FKDUJH YROWDJHV RI WKH 3DOODV KDYH WR EH PDQXDOO\ FKDQJHG� 6HH

FKDSWHU ��� IRU LQVWUXFWLRQV RQ KRZ WR FKDQJH WKH FKDUJH YROWDJHV� &RQWDFW \RXU 9LFWURQ

(QHUJLH DJHQW RU EDWWHU\ GHDOHU IRU PRUH GHWDLOV DERXW WKH UHFRPPHQGHG FKDUJH YROW�

DJHV�

��� 3527(&7,216

'H 3DOODV LV VDIH WR XVH GXH WR LWV UREXVW GHVLJQ DQG LWV LQWHUQDO HOHFWURQLF SURWHFWLRQV�

7KLV FKDSWHU GHVFULEHV WKH YDULRXV LQWHUQDO HOHFWURQLF SURWHFWLRQV� )RU WKH H[DFW

SURWHFWLRQ YDOXHV� VHH WKH WHFKQLFDO VSHFLILFDWLRQV LQ FKDSWHU ��

0D[LPXP FKDUJH FXUUHQW SURWHFWLRQ

� 7KH 3DOODV GHOLYHUV D PD[LPXP FKDUJH FXUUHQW RI ��$� 7KLV OHYHO LV HOHFWURQLFDOO\

OLPLWHG DQG LV IDFWRU\ VHW�

6KRUW FLUFXLW SURWHFWLRQ

� 7KH 3DOODV¶ RXWSXW LV SURWHFWHG DJDLQVW VKRUW�FLUFXLWV�

7KH VKRUW�FLUFXLW FXUUHQW LV HOHFWURQLFDOO\ OLPLWHG DW ��$� ,Q WKLV FRQGLWLRQ WKH

RXWSXW YROWDJH DSSURDFKHV � 9ROW� 7KH 3DOODV ZLOO UHVXPH QRUPDO RSHUDWLRQ DV

VRRQ DV WKH VKRUW FLUFXLW LV UHPRYHG�

,QSXW YROWDJH SURWHFWLRQ

� 7KH 3DOODV PDLQV�LQSXW LV SURWHFWHG ZLWK D IXVH�

� 7KH 3DOODV DXWRPDWLFDOO\ VZLWFKHV RII LI WKH PDLQV LQSXW YROWDJH LV WRR ORZ� 7KH

3DOODV UHVWDUWV ZKHQ WKH PDLQV LQSXW YROWDJH KDV ULVHQ DJDLQ�

� 7KH 3DOODV DXWRPDWLFDOO\ VZLWFKHV RII LI WKH PDLQV LQSXW YROWDJH LV WRR KLJK� 7KH

3DOODV UHVWDUWV ZKHQ WKH PDLQV LQSXW YROWDJH KDV GURSSHG DJDLQ�
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2XWSXW YROWDJH SURWHFWLRQ

� 7KH 3DOODV RXWSXW LV SURWHFWHG ZLWK D IXVH�

� 7KH 3DOODV DXWRPDWLFDOO\ VZLWFKHV RII LI WKH EDWWHU\ YROWDJH RQ WKH RXWSXW LV WRR

KLJK� 7KLV VLWXDWLRQ ZLOO QRW RFFXU GXULQJ QRUPDO XVH RI WKH 3DOODV�

7KH 3DOODV UHVXPHV RSHUDWLRQ ZKHQ WKH EDWWHU\ YROWDJH GHFUHDVHV WR ��9GF RU OHVV�

7KH 3DOODV KDV WR EH ILUVW VZLWFKHG RII DQG FDQ EH VZLWFKHG RQ DIWHU � PLQXWH�

7HPSHUDWXUH SURWHFWLRQ

� 7KH LQWHUQDO WHPSHUDWXUH RI WKH 3DOODV LV PHDVXUHG FRQWLQXRXVO\� +RZHYHU GXH

WR D KLJK DPELHQW WHPSHUDWXUH RXWVLGH WKH FDELQHW WKH LQWHUQDO WHPSHUDWXUH RI WKH

3DOODV FDQ ULVH�

:KHQ WKH LQWHUQDO WHPSHUDWXUH RI WKH 3DOODV LQFUHDVHV WKH RXWSXW FXUUHQW GH�

FUHDVHV DFFRUGLQJO\�

7KH 3DOODV DXWRPDWLFDOO\ VZLWFKHV RII EHIRUH WKH LQWHUQDO WHPSHUDWXUH EHFRPHV

WRR KLJK GXH WR H[WUHPH FRQGLWLRQV� 7KH 3DOODV UHVXPHV RSHUDWLRQ ZKHQ WKH LQ�

WHUQDO WHPSHUDWXUH LV DJDLQ ZLWKLQ OLPLWV�
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3ODFHPHQW�RI�WKH�3DOODV�DQG�WKH�EDWWHU\
)LQG D GU\ DQG ZHOO�YHQWLODWHG DUHD WR PRXQW WKH 3DOODV DQG WKH EDWWHU\� 5HPHPEHU WR

NHHS WKH GLVWDQFH EHWZHHQ WKH 3DOODV DQG WKH EDWWHU\ OHVV WKDQ � PHWHUV� 7KH EDWWHU\

FDEOHV DUH QRW DOORZHG WR EH ORQJHU WKDQ � PHWHUV� VHH DOVR ³FRQQHFWLQJ WKH EDWWHU\´�

7KH 3DOODV PD\ EH PRXQWHG RQ D IORRU RU RQ D ZDOO� 0RXQWLQJ RQ D ZDOO LPSURYHV WKH

QDWXUDO DLU FLUFXODWLRQ ZLWKLQ WKH 3DOODV FDELQHW DQG ZLOO SURORQJ WKH OLIHWLPH RI WKH

3DOODV� )RU WKH GLPHQVLRQV RI WKH 3DOODV FDELQHW DQG WKH PRXQWLQJ KROHV VHH WKH GUDZLQJ

RQ SDJH ���

/RFDWLRQ�RI�WKH�3DOODV�FRQQHFWLRQV
7KH PDLQV FDEOH� WKH EDWWHU\ FRQQHFWLRQV DQG WKH HDUWK FRQQHFWLRQ DUH ORFDWHG DW WKH

ERWWRP RI WKH 3DOODV KRXVLQJ� VHH LOOXVWUDWLRQ ��

&RQQHFWLQJ�HDUWK
&RQQHFW WKH HDUWK VFUHZ WR D UHDO HDUWK�SRLQW� &RQQHFWLRQV WR HDUWK KDYH WR EH DFFRUGLQJ

WR YDOLG VDIHW\ VWDQGDUGV�

� 2Q D VKLS� &RQQHFW WKH 3DOODV HDUWK FRQQHFWLRQ VFUHZ WR WKH HDUWK SODWH RU WR WKH

KXOO RI WKH VKLS�

� 2Q ODQG� &RQQHFW WKH 3DOODV HDUWK FRQQHFWLRQ VFUHZ WR WKH HDUWK RI WKH PDLQV�

� ,Q D YHKLFOH� D FDU RU D FDUDYDQ� &RQQHFW WKH 3DOODV HDUWK FRQQHFWLRQ VFUHZ WR WKH

IUDPH RI WKH YHKLFOH�

,OOXVWUDWLRQ �� 3RVLWLRQ RI

WKH 3DOODV FRQQHFWLRQV

([SORVLYH JDVVHV FDQ RFFXU GXULQJ FKDUJLQJ D OHDG�DFLG EDWWHU\�

3UHYHQW IODPHV DQG VSDUNV�

3URYLGH DGHTXDWH YHQWLODWLRQ GXULQJ FKDUJLQJ�
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&RQQHFWLQJ�WKH�EDWWHU\
7KH FRQQHFWLRQ LQ EHWZHHQ WKH 3DOODV DQG WKH EDWWHU\ LV HVVHQWLDO IRU D JRRG RSHUDWLRQ RI

WKH 3DOODV� 7KHUHIRUH WKH EDWWHU\ FRQQHFWLRQV QHHG WLJKWHQLQJ ZHOO� ,W LV LPSRUWDQW WR XVH

VKRUW DQG WKLFN EDWWHU\ FDEOHV WR PLQLPLVH WKH FDEOH YROWDJH ORVVHV LQ WKH FDEOH� 5HVLV�

WDQFH GHFUHDVHV DFFRUGLQJO\ DV WKH FDEOHV EHFRPH VKRUWHU DQG WKLFNHU� :H GR QRW

UHFRPPHQG WR XVH FDEOHV ORQJHU WKDQ � PHWHU� 7KH XQGHUQHDWK GLDJUDP VKRZV WKH

UHFRPPHQGHG FDEOH FRUH WKLFNQHVV�

cable length core diameter

until 1.5 m 4 mm2

 between 1.5 and 6 m 10 mm2

7KH EDWWHU\ FRQQHFWLRQ VHTXHQFH�

� &RQQHFW WKH SRVLWLYH EDWWHU\�SROH ��� WR WKH SRVLWLYH EDWWHU\ FRQQHFWLRQ WHUPLQDO RI

WKH 3DOODV�

� &RQQHFW WKH QHJDWLYH EDWWHU\�SROH ��� WR WKH QHJDWLYH EDWWHU\ FRQQHFWLRQ WHUPLQDO RI

WKH 3DOODV�

� ,I WKH 3DOODV KDV WR EH GLVFRQQHFWHG IURP WKH EDWWHU\� ILUVW GLVFRQQHFW WKH QHJDWLYH

EDWWHU\�SROH EHIRUH GLVFRQQHFWLQJ WKH SRVLWLYH EDWWHU\�SROH�

&RQQHFWLQJ�WKH�PDLQV
7KH EDWWHU\ KDV WR EH DOUHDG\ FRQQHFWHG WR WKH 3DOODV EHIRUH WKH PDLQV FDQ EH FRQQHFWHG

WR WKH 3DOODV�

3OXJ WKH PDLQV FDEOH LQWR WKH PDLQV VRFNHW� 0DNH VXUH WKDW WKH PDLQV VRFNHW LV

FRQQHFWHG WR HDUWK� 7KH FRQQHFWLRQ WR WKH HDUWK RI WKH PDLQV KDV WR EH DFFRUGLQJ WR

YDOLG VDIHW\ VWDQGDUGV�

,I WKH 3DOODV KDV WR EH UHPRYHG ILUVW GLVFRQQHFW WKH PDLQV EHIRUH GLVFRQQHFWLQJ WKH

EDWWHU\�

7KH 3DOODV LV 127 SURWHFWHG DJDLQVW UHYHUVH EDWWHU\ SRODULW\�

���� RQ ��� DQG ��� RQ �����

)ROORZ WKH FRQQHFWLQJ SURFHGXUH� 7KH ZDUUDQW\ H[SLUHV ZKHQ WKH

3DOODV EHFRPHV GHIHFWLYH GXH WR UHYHUVH EDWWHU\ SRODULW\�

'LVFRQQHFW WKH VXSSO\ EHIRUH PDNLQJ RU EUHDNLQJ WKH

FRQQHFWLRQV WR WKH EDWWHU\�



�� 3DOODV ����� PDQXDO

��� 23(5$7,21

/RFDWHG RQ WKH IURQW SDQHO RI WKH 3DOODV WKHUH DUH D PDLQV VZLWFK� DQ ³RQ´ OLJKW DQG D

³ERRVW´ OLJKW� VHH LOOXVWUDWLRQ ��

7KH 3DOODV FDQ EH VZLWFKHG RQ DQG RII ZLWK WKH PDLQV VZLWFK� :KHQ WKH 3DOODV LV

VZLWFKHG RQ WKH ³RQ´ OLJKW LOOXPLQDWHV� 7KH ³ERRVW´ OLJKW LOOXPLQDWHV ZKHQ WKH 3DOODV LV

ERRVW�FKDUJLQJ WKH EDWWHU\� :KHQ WKH EDWWHU\ LI DOPRVW IXOO WKH ³ERRVW´ OLJKW ZLOO VWRS

LOOXPLQDWLQJ� WKLV LQGLFDWHV WKDW WKH 3DOODV LV QRZ IORDW�FKDUJLQJ WKH EDWWHU\�

$IWHU WKH EDWWHULHV DUH FKDUJHG WKH 3DOODV GRHV QRW KDYH WR EH VZLWFKHG RII DQG WKH

EDWWHULHV FDQ VWD\ FRQQHFWHG WR WKH 3DOODV�

7KH�RSHUDWLRQ�VHTXHQFH�

� 6ZLWFK WKH 3DOODV RQ E\ XVLQJ WKH PDLQ VZLWFK�

� 5HVXOW� 7KH ³RQ´ OLJKW ZLOO LOOXPLQDWH DQG LI WKH EDWWHU\ LV QRW IXOO WKH ³ERRVW´ OLJKW

ZLOO LOOXPLQDWH DQG WKH 3DOODV ZLOO VWDUW ERRVW�FKDUJLQJ WKH EDWWHU\�

� :KHQ WKH EDWWHU\ LV DOPRVW IXOO WKH 3DOODV ZLOO FKDQJH WR IORDW�FKDUJH�

� 5HVXOW� 7KH ³ERRVW´ OLJKW ZLOO VWRS LOOXPLQDWLQJ�

��� 0$,17(1$1&(

7KH 3DOODV GRHV QRW UHTXLUH VSHFLILF PDLQWHQDQFH� $Q DQQXDO FKHFN RI WKH EDWWHU\

FRQQHFWLRQV LV UHFRPPHQGHG�

.HHS WKH 3DOODV GU\� FOHDQ DQG IUHH RI GXVW� ,I DQ\ SUREOHPV DULVH� XVH WKH IDXOW

ILQGLQJ SURFHGXUH WR WUDFH WKH IDXOW� VHH FKDSWHU ��

,OOXVWUDWLRQ �� 7KH

3DOODV IURQW SDQHO�

³RQ´ OLJKW

³ERRVW´ OLJKW

PDLQ VZLWFK
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��� 237,216

7KH 3DOODV LV IDFWRU\ VHW WR VWDQGDUG YDOXHV� 6RPH RI WKHVH VWDQGDUG YDOXHV FDQ EH

FKDQJHG E\ D TXDOLILHG HOHFWULFDO WHFKQLFLDQ LQWR FXVWRPLVHG YDOXHV� 7KLV FKDSWHU

GHVFULEHV ZKLFK YDOXHV FDQ EH FKDQJHG DQG KRZ WR FKDQJH WKHP�

2SHQLQJ�RI�WKH�3DOODV�FDELQHW
7KH FRYHU RI WKH 3DOODV KDV WR EH UHPRYHG WR FKDQJH WKH VWDQGDUG YDOXHV� 5HPRYH WKH

$& SOXJ IURP WKH PDLQV� ZDLW WZR PLQXWHV DQG UHPRYH WKH FRYHU RI WKH 3DOODV�

7R UHPRYH WKH FRYHU XQVFUHZ WKH � VFUHZV RQ WKH OHIW DQG ULJKW VLGH RI WKH 3DOODV� VHH

LOOXVWUDWLRQ �� 7KH ORFDWLRQ RI WKH VHW SRLQWV �MXPSHUV� DQG WKH DGMXVWPHQW SRLQW

�SRWHQWLRPHWHU� DUH LQGLFDWHG LQ LOOXVWUDWLRQ ��

,OOXVWUDWLRQ ��

5HPRYLQJ RI WKH FRYHU�
,OOXVWUDWLRQ ��

/RFDWLRQ RI WKH MXPSHUV DQG WKH SRWHQWLRPHWHU�

7KH FRYHU RI WKH 3DOODV PD\ RQO\ EH UHPRYHG E\ D TXDOLILHG WHFKQL�

FLDQ� %HIRUH REWDLQLQJ DFFHVV WR WKH 3DOODV WKH PDLQV VXSSO\ FLUFXLW

PXVW EH GLVFRQQHFWHG�



�� 3DOODV ����� PDQXDO

��� 3(50$1(17 %2267�&+$5*(

7R SXW WKH 3DOODV LQWR WKH SHUPDQHQW ERRVW�

FKDUJH PRGH� SODFH WKH MXPSHU IURP SLQ �

DQG � �DXWRPDWLF�FKDUJH� WR SLQ � DQG � �ERRVW�FKDUJH�� 7KH 3DOODV FDQ EH VHW LQWR WKH

SHUPDQHQW ERRVW�FKDUJH PRGH� ,Q WKLV PRGH WKH EDWWHU\ LV EHLQJ FKDUJHG WR �����9GF�

,Q VRPH FDVHV� IRU H[DPSOH ZKHQ WKH EDWWHU\ LV DOPRVW HPSW\� LW LV UHFRPPHQGHG WR

SHUPDQHQW ERRVW�FKDUJH WKH EDWWHU\ IRU �� KRXUV� 'R QRW SHUPDQHQW ERRVW�FKDUJH WKH

EDWWHU\ IRU ORQJHU WKDQ �� KRXUV� WKLV FDQ FDXVH ORQJ WHUP JDV IRUPDWLRQ LQ WKH EDWWHU\�

WKLV ZLOO GDPDJH WKH EDWWHU\�

:KLOH D EDWWHU\ LV EHLQJ ERRVW�FKDUJHG WKH ZDWHU OHYHO RI WKH EDWWHU\ KDV WR EH

IUHTXHQWO\ FKHFNHG DQG LI QHFHVVDU\ GLVWLOOHG ZDWHU KDV WR EH DGGHG WR WKH EDWWHU\� 'R

QRW SHUPDQHQW ERRVW�FKDUJH VHDOHG OHDG�DFLG EDWWHULHV� &RQWDFW \RXU 9LFWURQ (QHUJLH

GHDOHU RU EDWWHU\ VXSSOLHU IRU PRUH LQIRUPDWLRQ RQ FKDUJLQJ \RXU EDWWHU\�

��� 3(50$1(17 )/2$7�&+$5*(

7R SXW WKH 3DOODV LQWR WKH SHUPDQHQW IORDW�FKDUJH

PRGH� SODFH WKH MXPSHU -3� IURP SLQ �

DQG � �DXWRPDWLF�FKDUJH� WR SLQ � DQG � �IORDW�FKDUJH�� 7KH 3DOODV FDQ EH VHW LQWR WKH

SHUPDQHQW IORDW�FKDUJH PRGH� ,Q WKLV PRGH WKH EDWWHU\ LV EHLQJ FKDUJHG WR �����9GF�

7KHUH LV QR GDQJHU RI JDV IRUPDWLRQ WDNLQJ SODFH LQ WKH EDWWHU\ GXH WR RYHUORDGLQJ WKH

EDWWHU\� 3HUPDQHQW IORDW�FKDUJH LV UHFRPPHQGHG IRU FKDUJLQJ VHDOHG OHDG�DFLG EDWWHULHV

LQ FRQWLQXRV ³VWDQG E\´ PRGH� &RQWDFW \RXU 9LFWURQ (QHUJLH GHDOHU RU EDWWHU\ VXSSOLHU

IRU PRUH LQIRUPDWLRQ RQ FKDUJLQJ \RXU EDWWHU\�

��� $'-867,1* 7+( &+$5*( 92/7$*(

7KH 3DOODV LV IDFWRU\ VHW WR D �����9GF IORDW�YROWDJH� 7KH ERRVW�YROWDJH LV DOZD\V

����9GF KLJKHU WKDQ WKH IORDW�YROWDJH� WKXV �����9GF� 7KHVH FKDUJH YROWDJHV DUH WKH

UHFRPPHQGHG YDOXHV IURP DOPRVW HYHU\ EDWWHU\ PDQXIDFWXUHU�

7KH IORDW�YROWDJH FDQ EH FKDQJHG WR D GLIIHUHQW YDOXH� 7KH IROORZLQJ KDV WR EH FDUULHG

RXW WR FKDQJH WKH IORDW�YROWDJH�

� 5HPRYH HYHU\WKLQJ FRQQHFWHG WR WKH 3DOODV FKDUJHU RXWSXW�

� 3OXJ WKH $& SOXJ LQWR WKH PDLQV DQG WXUQ WKH 3DOODV RQ�

7KHUH LV D GDQJHURXV YROWDJH SUHVHQW RQ VRPH RI WKH PHWDO SDUWV

RQ WKH 3DOODV SULQWHG FLUFXLW ERDUG�
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� 0HDVXUH WKH 3DOODV IORDW�YROWDJH XVLQJ D SUHFLVLRQ YROWDJH PHWHU�

� $GMXVW WKH IORDW�YROWDJH E\ WXUQLQJ SRWHQWLRPHWHU 3�� WR WKH YDOXH UHFRPPHQGHG E\

WKH EDWWHU\ VXSSOLHU�

� 5HPRYH WKH $& SOXJ IURP WKH PDLQV DQG VZLWFK WKH 3DOODV RII

$WWHQWLRQ� 3RWHQWLRPHWHU 3� LV XVHG IRU DQ LQWHUQDO SURWHFWLRQ RI WKH

3DOODV� 7KH ZDUUDQW\ RI WKH 3DOODV H[SLUHV ZKHQ WKH DGMXVW�

PHQW RI 3� LV FKDQJHG�

��� ',2'(�63/,77(5 &+$5*( 92/7$*( &203(16$7,21�

,I UHTXLUHG D GLRGH�VSOLWWHU �9LFWURQ (QHUJLH $UJR�

FDQ EH FRQQHFWHG WR WKH 3DOODV� ,I D GLRGH�VSOLWWHU

LV FRQQHFWHG WR WKH 3DOODV WKH FKDUJH YROWDJHV KDYH

WR EH UDLVHG WR FRPSHQVDWH WKH YROWDJH ORVV DFURVV

WKH GLRGH�VSOLWWHU�

7R VHW WKH 3DOODV LQ GLRGH�VSOLWWHU PRGH� SODFH WKH

MXPSHU -3� IURP SLQ � HQ � WR SLQ � HQ ��

��� ',6$%/,1* 2) 7+( +,*+ %$77(5< 92/7$*(

3527(&7,21

,I UHTXLUHG WKH KLJK EDWWHU\ YROWDJH SURWHFWLRQ FDQ

EH GLVDEOHG� WKLV PLJKW EH XVHIXO ZKHQ WKH 3DOODV LV

XVHG WRJHWKHU ZLWK DQ DOWHUQDWRU�

7R GLVDEOH WKH KLJK EDWWHU\ YROWDJH SURWHFWLRQ� SODFH

WKH MXPSHU -3� IURP SLQ � DQG � WR SLQ � HQ ��

��� 86( 2) 3$//$6 ������$6 $ 32:(5�6833/<

7KH 3DOODV FDQ EH XVHG DV D SRZHU VXSSO\ ZLWKRXW KDYLQJ WR FRQQHFW D EDWWHU\ WR WKH

3DOODV�

)RU XVH DV D SRZHU VXSSO\ WKH 3DOODV KDV WR EH SXW LQWR WKH SHUPDQHQW IORDW�FKDUJH

PRGH� VHH FKDSWHU ���� $OVR WKH RXWSXW YROWDJH KDV WR EH DGMXVWHG WR WKH GHVLUHG

YROWDJH� VHH FKDSWHU ����



�� 3DOODV ����� PDQXDO

��� )$8/7�75$&,1*

:KHQ D IDXOW RFFXUV LQ WKH 3DOODV� WKH IROORZLQJ GLDJUDP FDQ DVVLVW LQ ILQGLQJ WKH IDXOW�

%HIRUH WKH 3DOODV LV EHLQJ FKHFNHG� PDNH VXUH WKDW DOO WKH GHYLFHV FRQQHFWHG WR WKH

3DOODV DUH UHPRYHG� ,Q FDVH WKH IDXOW FDQ QRW EH VROYHG FRQWDFW \RXU 9LFWURQ (QHUJLH

GHDOHU�

3UREOHP 3RVVLEOH FDXVH 6ROXWLRQ

7KH 3DOODV GRHV QRW

RSHUDWH

7KH PDLQV YROWDJH KDV WR EH LQ

EHWZHHQ ���9DF DQG ��� 9DF�

0HDVXUH WKH PDLQV YROWDJH DQG

PDNH VXUH WKDW WKH PDLQV YROWDJH

LV LQ EHWZHHQ ���9DF DQG

���9DF�

$ EURNHQ LQSXW IXVH� 5HSODFH WKH LQSXW IXVH�

$ EURNHQ RXWSXW IXVH� 5HSODFH WKH RXWSXW IXVH�

7KH EDWWHU\ LV QRW

EHLQJ IXOO\ FKDUJHG

7KH 3DOODV LV VHW LQ WKH SHUPD�

QHQW IORDW�FKDUJH PRGH�

6HW WKH 3DOODV LQ WKH DXWRPDWLF�

FKDUJH PRGH�

$ EDG EDWWHU\ FRQQHFWLRQ� &KHFN WKH EDWWHU\ FRQQHFWLRQV�

7KH FKDUJH YROWDJH LV DG�

MXVWHG WR D ZURQJ YDOXH�

$GMXVW WKH FKDUJH YROWDJH WR

����� 9GF�

7KH FDSDFLW\ RI WKH EDWWHU\ LV

WRR ODUJH�

&RQQHFW D EDWWHU\ ZLWK D FDSDFLW\

EHWZHHQ �� HQ ��� $K�

7KH EDWWHU\ LV EHLQJ

RYHUFKDUJHG

7KH 3DOODV LV VHW LQ WKH SHUPD�

QHQW ERRVW�FKDUJH PRGH�

6HW WKH 3DOODV LQ WKH DXWRPDWLF�

FKDUJH PRGH�

7KH FKDUJH YROWDJH LV DG�

MXVWHG WR D ZURQJ YDOXH�

$GMXVW WKH FKDUJH YROWDJH WR

����� 9GF�

$ EDG EDWWHU\� &KHFN WKH EDWWHU\�

7KH FRYHU RI WKH 3DOODV PD\ RQO\ EH UHPRYHG E\ D TXDOLILHG WHFKQL�

FLDQ� %HIRUH REWDLQLQJ DFFHVV WR WKH 3DOODV WKH PDLQV VXSSO\ FLUFXLW

PXVW EH GLVFRQQHFWHG�
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��� 7(&+1,&$/�63(&,),&$7,216

��� ,1387

1RPLQDO LQSXW YROWDJH ��� � ��� 9DF� RSHUDWLRQ LV JXDUDQWHHG EHWZHHQ

WKLV UDQJH

)UHTXHQF\ UDQJH �� � �� +]� RSHUDWLRQ LV JXDUDQWHHG EHWZHHQ

WKLV UDQJH

,QSXW IXVH ���9DF � ����$ IDVW �[��PP� RU HTXLYDOHQW

&RV SKL ����

,QSXW FXUUHQW ���$ DW ���9DF DQG �����9GF � ��$

��� 287387

+LJK FKDUJH YROWDJH

ERRVW

����� 9GF

/RZ FKDUJH YROWDJH

ERRVW

����� 9GF

&KDUJH FKDUDFWHULVWLF ,8R8� DFFRUGLQJ ',1 �����

&XUUHQW � YROWDJH

VWDELOLW\
r � �

9ROWDJH FRPSHQVDWLRQ

IRU GLRGH�VSOLWWHU

� ��� 9� WKLV RSWLRQ FDQ EH VHW YLD D MXPSHU

2XWSXW FXUUHQW ��$ �PD[LPDO�

2XWSXW YROWDJH ULSSOH �� P9WW PHDVXUHG ZLWK D ��$ UHVLVWLYH ORDG

� �� P9WW PHDVXUHG ZLWK D t ��$K EDWWHU\

6KRUW FLUFXLW FXUUHQW ��$

+LJK EDWWHU\ YROWDJH

SURWHFWLRQ

����9GF � ��� 9GF

2XWSXW IXVH ��$ IODW FDU IXVH

/HDNDJH FXUUHQW IURP

EDWWHU\
d ��� P$� ZKHQ WKH 3DOODV LV WXUQHG RII



�� 3DOODV ����� PDQXDO

��� *(1(5$/

6ZLWFK RQ EHKDYLRXU &DQ VZLWFK RQ XQGHU HYHU\ ORDG

(IILFLHQF\ �� � DW ���9DF DQG �����9GF � ��$

7HPSHUDWXUH UDQJH � �& XQWLO ��� q&� RSHUDWLRQ LV JXDUDQWHHG LQ

EHWZHHQ WKLV UDQJH

/RZ LQSXW YROWDJH SURWHFWLRQ 3DOODV VZLWFKHV RII DW� ���9DF ��� ����

3DOODV VZLWFKHV RQ DW� ���9DF ��� ����

+LJK LQSXW YROWDJH SURWHFWLRQ 3DOODV VZLWFKHV RII DW� ���9DF r ��

3DOODV VZLWFKHV RQ DW� ���9DF r ��

,QVXODWLRQ LQSXW � HDUWK %DVLF LQVXODWLRQ IRU FODVV , DSSOLFDWLRQ

7HVWLQJ YROWDJH� ����9DFUPV � ��+] � PLQXWH

,QVXODWLRQ RXWSXW � HDUWK %DVLF LQVXODWLRQ IRU FODVV ,,, FRQVWUXFWLRQ �6(/9�

7HVWLQJ YROWDJH� ���9DFUPV � ��+] � PLQXWH

,QVXODWLRQ LQSXW � RXWSXW 'RXEOH RU UHLQIRUFHG LQVXODWLRQ IRU FODVV ,

DSSOLFDWLRQ

7HVWLQJ YROWDJH� ����9DFUPV � ��+] � PLQXWH

(0& $FFRUGLQJ &RXQFLO 'LUHFWLYH ������ ((*

(PLVVLRQ (1 ����� ������

(1 ������� ������

,PPXQLW\ (1 ������� ������

6DIHW\ (1 ����������

��� 0(&+$1,&$/

&DELQHW $OXPLQLXP VHD ZDWHU UHVLVWDQW

3URWHFWLRQ ,3 ��

&RORXU %OXH �5$/������ HSR[\ FRDWHG

'LPHQVLRQV ��� [ ��� [ ��PP

'LPHQVLRQV LQFOXGLQJ ER[ ��� [ ��� [ ���PP

:HLJKW ���� .J

:HLJKW LQFOXGLQJ ER[ ���� .J

,QSXW ���9DF FRQQHFWLRQ &DEOH � [ ���PPð ZLWK HDUWK SOXJ

2XWSXW ��9GF FRQQHFWLRQV 7HUPLQDO ��� [ ���PP

(DUWK FRQQHFWLRQ 0� VFUHZ

&RROLQJ 1DWXUDO FRROLQJ� ZLWKRXW IDQ

1RLVH � ��G%�$�

5HODWLYH KXPLGLW\ ��� �PD[LPDO�
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*(%58,.6$$1:,-=,1* 1('(5/$1'6 3$//$6 ����� &(

INHOUDSOPGAVE      3$*,1$

�� ,1/(,',1* ������������������������������������������������������������������������� ��

��� 9LFWURQ (QHUJLH ������������������������������������������������������ ��

��� 'H 3DOODV ����� �������������������������������������������������������� ��

��� :DDUVFKXZLQJHQ ������������������������������������������������������ ��

�� %(6&+5,-9,1* ����������������������������������������������������������������� ��

��� 'H 3DOODV ����� �������������������������������������������������������� ��

��� $FFX ������������������������������������������������������������������������ ��

��� %HYHLOLJLQJHQ ����������������������������������������������������������� ��

�� *(%58,.65,&+7/,-1(1 ����������������������������������������������� ��

��� ,QVWDOODWLH ���������������������������������������������������������������� ��

��� %HGLHQLQJ ��������������������������������������������������������������� ��

��� 2QGHUKRXG �������������������������������������������������������������� ��

�� 237,(6 �������������������������������������������������������������������������������� ��

��� 3HUPDQHQW ERRVW�ODGHQ ��������������������������������������������� ��

��� 3HUPDQHQW IORDW�ODGHQ ���������������������������������������������� ��

��� $IUHJHOHQ YDQ GH ODDGVSDQQLQJ �������������������������������� ��

��� 'LRGHVSOLWWHU ������������������������������������������������������������ ��

��� 8LWVFKDNHOHQ YDQ GH KRJH DFFXVSDQQLQJVEHYHLOLJLQJ ��

��� *HEUXLN YDQ GH 3DOODV ����� DOV YRHGLQJ ������������������ ��

�� 6725,1*(1 ���������������������������������������������������������������������� ��

�� 7(&+1,6&+( 63(&,),&$7,(6

��� ,QJDQJ ������������������������������������������������������������������� ��

��� 8LWJDQJ ������������������������������������������������������������������� ��

��� $OJHPHHQ ���������������������������������������������������������������� ��

��� 0HFKDQLVFK ������������������������������������������������������������� ��

7(.(1,1* ������������������������������������������������������������������������� ��
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������,1/(,',1*

��� 9,&7521(1(5*,(

9LFWURQ (QHUJLH LV LQWHUQDWLRQDDO EHNHQG GRRU KHW RQWZHUSHQ HQ KHW IDEULFHUHQ YDQ

HOHNWULVFKH HQHUJLHYRRU]LHQLQJVV\VWHPHQ� 'LW LV WH GDQNHQ DDQ GH YRRUWGXUHQGH

DDQGDFKW GLH GH RQWZLNNHOLQJVDIGHOLQJ EHVWHHGW DDQ SURGXFWRQGHU]RHN HQ KHW WRHSDVVHQ

YDQ QLHXZH WHFKQRORJLHsQ LQ KDDU SURGXFWHQ�

9LFWURQ (QHUJLHV\VWHPHQ ]RUJHQ YRRU HHQ NZDOLWDWLHI KRRJZDDUGLJH HQHUJLH�

YRRU]LHQLQJ RS SODDWVHQ ZDDU JHHQ SHUPDQHQWH DDQVOXLWLQJ RS KHW HOHNWULFLWHLWVQHW

DDQZH]LJ LV�

(HQ ³VWDQG DORQH´ DXWRPDWLVFK ZHUNHQG HQHUJLHYRRU]LHQLQJVV\VWHHP NDQ EHVWDDQ XLW�

(HQ 9LFWURQ (QHUJLH RPYRUPHU� HHQ 9LFWURQ (QHUJLH DFFXODGHU� HYHQWXHHO HHQ 9LFWURQ

(QHUJLH 0DLQV 0DQDJHU HQ DFFX
V PHW YROGRHQGH FDSDFLWHLW�

'H PRJHOLMNKHLG HQ WRHSDVVLQJHQ LQ KHW YHOG� RS VFKHSHQ RI RS DQGHUH SODDWVHQ ZDDU

HHQ PRELHOH ���9DF ZLVVHOVSDQQLQJVEURQ QRGLJ LV ]LMQ OHJLR� 9LFWURQ

(QHUJLH�DSSDUDWXXU LV WH JHEUXLNHQ YRRU DOOH VRRUWHQ HOHNWULVFKH DSSDUDWXXU ZDDUYRRU

HHQ HQHUJLHYRRU]LHQLQJ YDQ KRJH NZDOLWHLW YHUHLVW LV� 'LW NXQQHQ ]RZHO KXLVKRXGHOLMNH�

WHFKQLVFKH� DGPLQLVWUDWLHYH DSSDUDWXXU PDDU RRN VWRULQJV�JHYRHOLJH LQVWUXPHQWHQ ]LMQ�

��� '( 3$//$6 �����

'H]H KDQGOHLGLQJ EHVFKULMIW GH LQVWDOODWLH� GH IXQFWLRQDOLWHLW HQ KHW JHEUXLN YDQ GH 3DOODV

����� ODGHU LQFOXVLHI GH EHYHLOLJLQJVYRRU]LHQLQJHQ�

��� :$$56&+8:,1*(1

'H EHKXL]LQJ YDQ GH 3DOODV PDJ DOOHHQ JHRSHQG ZRUGHQ GRRU HHQ

EHYRHJGH HOHNWURWHFKQLFXV� 9RRUGDW GH EHKXL]LQJ JHRSHQG ZRUGW

PRHW GH VWHNNHU XLW KHW VWRSFRQWDFW ZRUGHQ YHUZLMGHUG�

7LMGHQV KHW ODGHQ YDQ HHQ ORRG]XXUDFFX NXQQHQ H[SORVLHYH JDVVHQ

RQWVWDDQ� 9RRUNRP RSHQ YXXU HQ YRQNHQ�

=RUJ YRRU YROGRHQGH YHQWLODWLH WLMGHQV KHW ODGHQ�
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'H 3DOODV LV 1,(7 EHYHLOLJG WHJHQ RPSROLQJ YDQ GH DDQJHVORWHQ

DFFX �³�´ RS ³�´ HQ ³�´ RS ³�´�� 9ROJ GH DDQVOXLWSURFHGXUH� 'H

IDEULHNVJDUDQWLH YDQ GH 3DOODV YHUYDOW ZDQQHHU HU GRRU RPSROLQJ HHQ

GHIHFW DDQ GH 3DOODV LV RQWVWDDQ�

'H 3DOODV PDJ QLHW JHEUXLNW ZRUGHQ YRRU KHW RSODGHQ YDQ HHQ QLHW

RSODDGEDUH DFFX�

(U NDQ VSDQQLQJ VWDDQ RS GH PHWDOHQ GHOHQ YDQ GH 3DOODV SULQW�

'H 3DOODV PDJ QLHW RS GH QHWVSDQQLQJ DDQJHVORWHQ ]LMQ ZDQQHHU GH

DFFX RS GH 3DOODV ZRUGW DDQJHVORWHQ RI ZDQQHHU GH DFFX YDQ GH

3DOODV ZRUGW DIJHVORWHQ�

$OV KHW QHWVQRHU EHVFKDGLJG LV GDQ PRHW GLW GRRU GH IDEULNDQW� GRRU

GH GHDOHU RI GRRU HHQ JHNZDOLILFHHUG SHUVRRQ YHUYDQJHQ ZRUGHQ� GLW

RP HHQ JHYDDUOLMNH VLWXDWLH WH YHUPLMGHQ�
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�� %(6&+5,-9,1*

���� '( 3$//$6 �����

$OOH 9LFWURQ (QHUJLH 3DOODV ODGHUV ZRUGHQ IXQFWLRQHHO JHWHVW YRRUGDW ]H GH IDEULHN

YHUODWHQ� 9RRU KHW WUDQVSRUW ZRUGW GH 3DOODV LQ HHQ VWHYLJH NDUWRQQHQ GRRV YHUSDNW� 'H

3DOODV KHHIW HHQ UREXXVWH DOXPLQLXP EHKXL]LQJ HQ NDQ RS GH YORHU RI DDQ GH ZDQG

JHPRQWHHUG ZRUGHQ�

'H 3DOODV LV HHQ YRODXWRPDWLVFKH DFFXODGHU YRRU ��9 DFFX¶V HQ ]RUJW HUYRRU GDW XZ

DFFX RS HHQ YHUDQWZRRUGHOLMNH ZLM]H ZRUGHQ JHODGHQ� 'H 3DOODV ZRUGW JHYRHG PHW HHQ

QHWVSDQQLQJ YDQ ���9DF� ��+]� 'H PD[LPDOH ODDGVWURRP YDQ GH 3DOODV LV ��$�

'H DFFX ZRUGW YROJHQV GH ,8R8 NDUDNWHULVWLHN

RSJHODGHQ� ]LH DIEHHOGLQJ ��

'H 3DOODV EHJLQW LQ GH ERRVW�IDVH WH ODGHQ� GLW LV

ZDQQHHU GH ODDGVWURRP JURWHU LV GDQ �$� 7LMGHQV

GH ERRVW�IDVH ZRUGW GH DFFX JHODGHQ WRW

�����9GF� =RGUD GH]H VSDQQLQJ LV EHUHLNW� QHHPW

GH ODDGVWURRP ODQJ]DDP DI HQ EHYLQGW GH 3DOODV

]LFK LQ GH HTXDOL]H�IDVH� =RGUD GH ODDGVWURRP

RQGHU GH �$ ]DNW VFKDNHOW GH 3DOODV RYHU QDDU GH

IORDW�IDVH HQ GH VSDQQLQJ GDDOW GDQ WRW �����9GF�

'H ERYHQJHQRHPGH VSDQQLQJVZDDUGHQ ZRUGHQ

GRRU GH PHHVWH DFFXIDEULNDQWHQ DDQEHYROHQ YRRU

KHW RSWLPDDO ODGHQ YDQ HHQ ���9ROW ORRG]XXUDFFX�

'H 3DOODV NDQ ]HHU ODQJH WLMG RS GH DFFX

DDQJHVORWHQ EOLMYHQ ]RQGHU GDW HU JDV YULMNRPW DOV

JHYROJ YDQ RYHUODGHQ� ,Q KHW JHYDO YDQ ODQJGXULJH

RSVODJ� ELMY� ZLQWHUEHUJLQJ YDQ HHQ VFKLS� KRHIW GH

3DOODV GXV QLHW YDQ GH DFFX ORV JHNRSSHOG WH

ZRUGHQ�

'H DFFX ZRUGW RQGHU DOOH RPVWDQGLJKHGHQ LQ RSWLPDOH FRQGLWLH JHKRXGHQ� GLW UHVXOWHHUW

LQ HHQ ODQJH OHYHQVGXXU YDQ GH DFFX�

'H 3DOODV LV RRN WH JHEUXLNHQ ]RQGHU GDW GH]H RS HHQ DFFX ZRUGW DDQJHVORWHQ HQ ZHUNW

GDQ DOV HHQ ��9 � ��$ YRHGLQJ� +LHUYRRU NDQ GH ODDGVSDQQLQJ GRRU GH JHEUXLNHU

ZRUGHQ YHUDQGHUG� ]LH YRRU LQVWUXFWLHV KLHURYHU KRRIGVWXN ����

$IEHHOGLQJ ��

'H ,8R8�NDUDNWHULVWLHN�



�� 3DOODV ����� PDQXDO

���� $&&8

2S GH 3DOODV NXQQHQ YHUVFKLOOHQGH VRRUWHQ DFFX¶V DDQJHVORWHQ ZRUGHQ ZDDUYDQ GH

DFFXFDSDFLWHLW WXVVHQ GH �� HQ ��� $K PRHW OLJJHQ�

'H ODDGVSDQQLQJHQ YDQ GH 3DOODV ]LMQ VWDQGDDUG DIJHUHJHOG YRRU KHW JHEUXLN YDQ

ORRG]XXU DFFX¶V�

$QGHUH DFFX¶V� ]RDOV EY� WUDFWLH�DFFX¶V� NXQQHQ RRN GRRU GH 3DOODV RSJHODGHQ ZRUGHQ�

'H ODDGVSDQQLQJHQ YDQ GH 3DOODV PRHWHQ GDQ DIJHUHJHOG ZRUGHQ RS DQGHUH ZDDUGHQ�

]LH KRRIGVWXN ��� YRRU LQVWUXFWLHV KLHURYHU� 1HHP YRRU LQIRUPDWLH RYHU GH DDQEHYROHQ

ODDGVSDQQLQJHQ FRQWDFW RS PHW XZ 9LFWURQ (QHUJLH�GHDOHU RI XZ DFFXOHYHUDQFLHU�

��� %(9(,/,*,1*(1

'H 3DOODV LV GRRU GH LQJHERXZGH EHYHLOLJLQJHQ XLWHUPDWH EHGULMIV]HNHU� 'H EHYHLOL�

JLQJHQ ZRUGHQ KLHURQGHU QDGHU WRHJHOLFKW� =LH YRRU GH H[DFWH ZDDUGHQ GH WHFKQLVFKH

VSHFLILFDWLHV LQ KRRIGVWXN ��

0D[LPDOH ODDGVWURRPEHYHLOLJLQJ

� 'H ODDGVWURRP YDQ GH 3DOODV LV HOHFWURQLVFK EHJUHQVG RS �� $PSqUH� 'H]H

EHJUHQ]LQJ LV LQ GH IDEULHN LQJHVWHOG�

.RUWVOXLWEHYHLOLJLQJ

� 'H XLWJDQJ YDQ GH 3DOODV LV EHYHLOLJG WHJHQ NRUWVOXLWLQJ� =RGUD GH XLWJDQJ YDQ GH

3DOODV NRUWJHVORWHQ ZRUGW� ZRUGW GH XLWJDQJVVSDQQLQJ YDQ GH 3DOODV QDJHQRHJ �

9ROW HQ GH XLWJDQJVVWURRP ZRUGW �� $PSqUH� =RGUD GH NRUWVOXLWLQJ ZRUGW

RSJHKHYHQ KHUYDW GH 3DOODV RQPLGGHOOLMN ]LMQ ZHUNLQJ�

,QJDQJVVSDQQLQJVEHYHLOLJLQJ

� 'H LQJDQJ YDQ GH 3DOODV LV EHYHLOLJG GRRU HHQ ]HNHULQJ�

� 'H 3DOODV VFKDNHOW DXWRPDWLVFK DI ZDQQHHU GH VSDQQLQJ RS GH ���9DF LQJDQJ WH

ODDJ LV HQ VFKDNHOW ZHHU LQ ]RGUD GH LQJDQJVVSDQQLQJ ZHHU YROGRHQGH LV

JHVWHJHQ�

� 'H 3DOODV VFKDNHOW DXWRPDWLVFK DI ZDQQHHU GH VSDQQLQJ RS GH ���9DF LQJDQJ WH

KRRJ LV HQ VFKDNHOW ZHHU LQ ]RGUD GH LQJDQJVVSDQQLQJ ZHHU YROGRHQGH LV JHGDDOG�



3DOODV ����� &( PDQXDO ��victron energie

8LWJDQJVVSDQQLQJVEHYHLOLJLQJ

� 'H XLWJDQJ YDQ GH 3DOODV LV YRRU]LHQ YDQ HHQ ]HNHULQJ�

� 'H 3DOODV VFKDNHOW DXWRPDWLVFK DI DOV GH DFFXVSDQQLQJ WH KRRJ ZRUGW� 'H]H

VLWXDWLH GRHW ]LFK HFKWHU LQ QRUPDOH EHGULMIVWRHVWDQG QLHW YRRU�

:DQQHHU GH DFFXVSDQQLQJ LV JHGDDOG WRW ��9GF GDQ NDQ� QDGDW GH 3DOODV LV DIJHVFKD�

NHOG� GH 3DOODV QD � PLQXXW RSQLHXZ ZRUGHQ LQJHVFKDNHOG�

7HPSHUDWXXUEHYHLOLJLQJ

� 'H WHPSHUDWXXU YDQ GH HOHNWURQLFD LQ GH 3DOODV ZRUGW FRQWLQX EHZDDNW� 9RRUGDW

GH WHPSHUDWXXU YDQ GH HOHNWURQLFD GRRU HHQ KRJH RPJHYLQJV�WHPSHUDWXXU RS�

ORRSW� UHJHOW GH 3DOODV GH ODDGVWURRP WHUXJ� :RUGW GH WHPSHUDWXXU YDQ GH 3DOODV

WH KRRJ GDQ VFKDNHOW GH 3DOODV DI� 'H 3DOODV VWDUW ZHHU DXWRPDWLVFK ]RGUD GH

WHPSHUDWXXU YDQ GH 3DOODV YROGRHQGH LV JHGDDOG�
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��� *(%58,.65,&+7/,-1(1

��� ,167$//$7,(

3ODDWV�YDQ�GH�3DOODV�HQ�GH�DFFX
3ODDWV GH 3DOODV HQ GH DFFX LQ HHQ GURJH HQ JRHG JHYHQWLOHHUGH UXLPWH� 'H DIVWDQG

WXVVHQ GH 3DOODV HQ GH DFFX PDJ PD[LPDDO � PHWHU EHGUDJHQ� DDQJH]LHQ GH NDEHOV

WXVVHQ GH 3DOODV HQ GH DFFX QLHW ODQJHU PRJHQ ]LMQ GDQ � PHWHU� ]LH RRN SDUDJUDDI DFFX�

DDQVOXLWLQJ� %HYHVWLJ GH 3DOODV DDQ GH ZDQG RI RS GH YORHU� %LM KRJH RPJHYLQJVWHP�

SHUDWXUHQ ZRUGW DDQJHUDGHQ RP GH 3DOODV DDQ GH ZDQG WH EHYHVWLJHQ� GLW YRRU HHQ

EHWHUH QDWXXUOLMNH NRHOLQJ HQ HHQ ODQJHUH OHYHQVGXXU� 'H DIPHWLQJHQ YDQ GH 3DOODV HQ

GH SODDWV YDQ GH EHYHVWLJLQJVJDWHQ VWDDQ LQ GH WHNHQLQJ RS EODG]LMGH ���

$DQVOXLWHQ�YDQ�GH�3DOODV
+HW QHWVQRHU� GH DFFX�DDQVOXLWLQJHQ HQ DDUGDDQVOXLWLQJ EHYLQGHQ ]LFK DDQ GH RQGHUNDQW

YDQ GH 3DOODV� =LH DIEHHOGLQJ ��

$DUGDDQVOXLWLQJ
'H DDUGDDQVOXLWLQJ YDQ GH 3DOODV PRHW YHUERQGHQ ]LMQ PHW HHQ HFKW DDUGSXQW HQ GH

DDQVOXLWLQJ RS KHW HOHFWULFLWHLWVQHW PRHW LQ RYHUHHQVWHPPLQJ ]LMQ PHW GH JHOGHQGH

YHLOLJKHLGVHLVHQ�

� 2S HHQ ERRW PRHW GH DDUGVFKURHI YHUERQGHQ ZRUGHQ PHW GH DDUGSODDW RI GH

VFKHHSVKXLG�

� $DQ ODQG PRHW GH DDUGVFKURHI YHUERQGHQ ZRUGHQ PHW GH DDUGH YDQ KHW

HOHFWULFLWHLWVQHW�

� %LM PRELHOH WRHSDVVLQJHQ �DXWR� FDUDYDQ� HWF�� PRHW GH DDUGVFKURHI YHUERQGHQ

ZRUGHQ PHW KHW FKDVVLV YDQ GH DXWR� FDUDYDQ HWF�

$IEHHOGLQJ �� 3RVLWLH

YDQ GH 3DOODV DDQVOXL�

WLQJHQ�

7LMGHQV KHW ODGHQ YDQ HHQ ORRG]XXUDFFX NXQQHQ H[SORVLHYH

JDVVHQ RQWVWDDQ� 9RRUNRP RSHQ YXXU HQ YRQNHQ�

=RUJ YRRU YROGRHQGH YHQWLODWLH WLMGHQV KHW ODGHQ�
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$FFX�DDQVOXLWLQJ
(HQ JRHGH YHUELQGLQJ WXVVHQ GH 3DOODV HQ GH DFFX LV HVVHQWLHHO� 'UDDL GDDURP GH

NDEHOYHUELQGLQJHQ JRHG DDQ HQ JHEUXLN ]R NRUW HQ ]R GLN PRJHOLMNH NDEHOV RP KHW

VSDQQLQJVYHUOLHV WXVVHQ GH 3DOODV HQ GH DFFX WRW HHQ PLQLPXP WH EHSHUNHQ� +RH NRUWHU

HQ GLNNHU GH NDEHOV ]LMQ� GHV WH JHULQJHU LV KXQ ZHHUVWDQG� .DEHOV ODQJHU GDQ � PHWHU

ZRUGHQ DIJHUDGHQ� 2QGHUVWDDQGH WDEHO JHHIW GH DDQEHYROHQ PLQLPXP GRRUVQHGHQ YRRU

GH NRSHUNHUQ YDQ GH DFFXNDEHOV�

kabellengte kabel diameter

tot 1.5 m 4 mm2

tussen 1.5 en 6 m 10 mm2

'H 3DOODV PRHW DOV YROJW RS GH DFFX ZRUGHQ DDQJHVORWHQ�

� 6OXLW HHUVW GH SRVLWLHYH DFFXSRRO YDQ GH DFFX DDQ RS GH DDQVOXLWLQJ ³$FFX

DDQVOXLWLQJ SRVLWLHI´ YDQ GH 3DOODV�

� 6OXLW YHUYROJHQV GH QHJDWLHYH DFFXSRRO DDQ RS GH DDQVOXLWLQJ ³$FFX DDQVOXLWLQJ

QHJDWLHI´ YDQ GH 3DOODV�

� %LM KHW YHUZLMGHUHQ YDQ GH 3DOODV PRHW HHUVW GH QHJDWLHYH SRRO YDQ GH DFFX

ORVJHNRSSHOG ZRUGHQ� GDDUQD GH SRVLWLHYH DFFXSRRO�

1HWDDQVOXLWLQJ
'H 3DOODV PRHW RS GH DFFX DDQJHVORWHQ ]LMQ YRRUGDW GH 3DOODV RS KHW HOHFWULFLWHLWVQHW

DDQVORWHQ PDJ ZRUGHQ�

6OXLW KHW QHWVQRHU YDQ GH 3DOODV DDQ RS KHW HOHFWULFLWHLWVQHW� 'HQN HU GDDUELM DDQ GDW GH

QHWDDQVOXLWLQJ WH DOOHQ WLMGH JHDDUG PRHW ]LMQ�

%LM YHUZLMGHUHQ YDQ GH 3DOODV PRHW HHUVW GH QHWDDQVOXLWLQJ ORVJHNRSSHOG ZRUGHQ HQ

GDDUQD GH DFFX�

'H 3DOODV LV 1,(7 EHYHLOLJG WHJHQ RPSROLQJ YDQ GH DDQJHVORWHQ DFFX

�³�´ RS ³�´ HQ ³�´ RS ³�´�� 9ROJ GH DDQVOXLWSURFHGXUH� 'H IDEULHNV�

JDUDQWLH YDQ GH 3DOODV YHUYDOW ZDQQHHU HU GRRU RPSROLQJ HHQ GHIHFW

DDQ GH 3DOODV LV RQWVWDDQ�

'H 3DOODV PDJ QLHW RS GH QHWVSDQQLQJ DDQJHVORWHQ ]LMQ ZDQQHHU GH

DFFX RS GH 3DOODV ZRUGW DDQJHVORWHQ RI ZDQQHHU GH DFFX YDQ GH

3DOODV ZRUGW DIJHVORWHQ�
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��� %(',(1,1*

2S KHW IURQW YDQ GH 3DOODV EHYLQGHQ ]LFK HHQ KRRIGVFKDNHODDU� HHQ ³RQ´ ODPSMH HQ HHQ

³ERRVW´ ODPSMH� ]LH DIEHHOGLQJ ��

'H 3DOODV NDQ DDQ HQ XLW JHVFKDNHOG ZRUGHQ PHW GH KRRIGVFKDNHODDU� +HW ³RQ´ ODPSMH

OLFKW RS ]RGUD GH 3DOODV DDQJHVFKDNHOG LV� +HW ³ERRVW´ ODPSMH OLFKW RS ZDQQHHU GH

3DOODV GH DFFX ODDGW LQ GH ERRVW�IDVH� +HW ³ERRVW´ ODPSMH GRRIW ]RGUD GH 3DOODV GH DFFX

ODDGW LQ GH IORDW�IDVH�

1DGDW GH DFFX LV JHODGHQ KRHIW GH 3DOODV QLHW XLWJHVFKDNHOG WH ZRUGHQ HQ NDQ GH DFFX

RS GH 3DOODV DDQJHVORWHQ EOLMYHQ�

'H�EHGLHQLQJ�

� 6FKDNHO GH 3DOODV DDQ PHW EHKXOS YDQ GH KRRIGVFKDNHODDU�

� 5HVXOWDDW� +HW ODPSMH ³RQ´ JDDW EUDQGHQ HQ LQGLHQ GH DFFX QLHW YROOHGLJ JHODGHQ

LV JDDW RRN KHW ODPSMH ³ERRVW´ EUDQGHQ�

� $OV GH DDQJHVORWHQ DFFX ELMQD YRO LV GDQ JDDW GH 3DOODV LQ GH IORDW�IDVH ODGHQ�

� 5HVXOWDDW� +HW ODPSMH ³ERRVW´ JDDW XLW�

��� 21'(5+28'

'H 3DOODV YHUHLVW JHHQ VSHFLILHN RQGHUKRXG� :HO LV HHQ MDDUOLMNVH FRQWUROH YDQ GH

DFFX�DDQVOXLWLQJHQ DDQ WH EHYHOHQ�

+RXG GH 3DOODV GURRJ� VFKRRQ HQ VWRIYULM� :DQQHHU ]LFK SUREOHPHQ PHW GH 3DOODV

YRRUGRHQ� NXQW X DDQ GH KDQG YDQ KHW IRXW]RHNVFKHPD LQ GH]H KDQGOHLGLQJ� KRRIG�

VWXN �� GH VWRULQJ RSVSRUHQ�

$IEHHOGLQJ ��

+HW IURQWSDQHHO

YDQ GH 3DOODV�

³RQ´ ODPSMH

³ERRVW�IORDW´ ODPSMH

KRRIGVFKDNHODDU
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��� 237,(6

'H 3DOODV LV LQ GH IDEULHN RS GH VWDQGDDUGLQVWHOOLQJ LQJHVWHOG HQ DIJHUHJHOG� (U ]LMQ

HQNHOH RSWLHV GLH HHQ EHYRHJG HOHNWURWHFKQLFXV NDQ LQVWHOOHQ RI DIUHJHOHQ� 'LW

KRRIGVWXN EHVFKULMIW KRH GH]H VWDQGDDUG LQVWHOOLQJHQ JHZLM]LJG NXQQHQ ZRUGHQ HQ

KRH GLW JHGDDQ PRHW ZRUGHQ�

+HW�RSHQHQ�YDQ�GH�3DOODV�EHKXL]LQJ�
9RRU KHW LQVWHOOHQ HQ DIUHJHOHQ YDQ GH RSWLHV PRHW GH EHKXL]LQJ YDQ GH 3DOODV JHRSHQG

ZRUGHQ� 'LW NDQ DOV YROJW JHGDDQ ZRUGHQ� VFKDNHO GH 3DOODV XLW HQ YHUZLMGHU GH VWHNNHU

XLW KHW VWRSFRQWDFW� ZDFKW WZHH PLQXWHQ� YHUZLMGHU GH YLHU EXLWHQVWH VFKURHYHQ DDQ GH

]LMNDQW YDQ GH NDVW HQ YHUZLMGHU GDDUQD GH NDS� ]LH DIEHHOGLQJ �� 'H SODDWV YDQ GH

LQVWHOSXQWHQ �MXPSHUV� HQ DIUHJHOSXQWHQ �SRWHQWLRPHWHUV� ]LMQ WH ]LHQ LQ DIEHHOGLQJ ��

$IEHHOGLQJ ��

+HW RSHQHQ YDQ GH EHKXL]LQJ�

$IEHHOGLQJ �� 'H SODDWV YDQ GH MXPSHUV HQ GH

SRWHQWLRPHWHU�

'H EHKXL]LQJ YDQ GH 3DOODV PDJ DOOHHQ JHRSHQG ZRUGHQ GRRU HHQ
EHYRHJGH HOHNWURWHFKQLFXV� 9RRUGDW GH EHKXL]LQJ JHRSHQG ZRUGW
PRHW GH VWHNNHU XLW KHW VWRSFRQWDFW ZRUGHQ YHUZLMGHUG�
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'H 3DOODV NDQ LQJHVWHOG ZRUGHQ RS SHUPDQHQW
ERRVW�ODGHQ� +LHUYRRU PRHW MXPSHU -3� YDQ SLQ
� HQ � �DXWRPDWLVFK�ODGHQ� YHUSODDWVW ZRUGHQ QDDU SLQ � HQ � �ERRVW�ODGHQ�� 'H DFFX
ZRUGW QX RSJHODGHQ WRW �����9GF� ,Q EHSDDOGH JHYDOOHQ �ELMY� ELM HHQ QDJHQRHJ OHJH
DFFX� LV KHW JRHG GH DFFX JHGXUHQGH �� XXU RS WH ODGHQ WRW ����� 9GF� +HW LV HFKWHU QLHW
UDDG]DDP GH 3DOODV JHGXUHQGH ODQJHUH WLMG LQ SHUPDQHQW ERRVW�ODGHQ WH ]HWWHQ� RPGDW
GDQ ODQJGXULJH JDVYRUPLQJ LQ GH DFFX NDQ RSWUHGHQ HQ GLW GH DFFX EHVFKDGLJW� %LM KHW
RSODGHQ YDQ HHQ RSHQ DFFX GRHW X HU JRHG DDQ GH]H UHJHOPDWLJ PHW JHGLVWLOOHHUG ZDWHU
ELM WH YXOOHQ� 3HUPDQHQW ERRVW�ODGHQ LV DI WH UDGHQ YRRU HHQ JDVGLFKWH ORRG]XXUDFFX�
1HHP YRRU QDGHUH LQIRUPDWLH FRQWDFW RS PHW XZ SODDWVHOLMNH 9LFWURQ (QHUJLH�GHDOHU RI
XZ DFFXOHYHUDQFLHU�

��� 3(50$1(17 )/2$7�/$'(1

'H 3DOODV NDQ LQJHVWHOG ZRUGHQ RS SHUPDQHQW IORDW�
ODGHQ ZDQQHHU MXPSHU -3� YDQ SLQ � HQ �
�DXWRPDWLVFK�ODGHQ� ZRUGW YHUSODDWVW QDDU SLQ � HQ � �IORDW�ODGHQ�� 'H DFFX ZRUGW QX
RSJHODGHQ WRW �����9GF� (U LV KLHU JHHQ JHYDDU YRRU JDVYRUPLQJ GRRU RYHUODGHQ YDQ GH
DFFX� 3HUPDQHQW IORDW�ODGHQ ZRUGW DDQJHUDGHQ YRRU EHSDDOGH JDVGLFKWH ORRG]XXUDFFX¶V
GLH XLWVOXLWHQG LQ ³VWDQG�E\´ WRHVWDQG VWDDQ� 1HHP YRRU QDGHUH LQIRUPDWLH FRQWDFW RS
PHW XZ 9LFWURQ (QHUJLH�GHDOHU RI XZ DFFXOHYHUDQFLHU�

��� $)5(*(/(1 9$1 '( /$$'63$11,1*

'H 3DOODV LV ]RGDQLJ RQWZRUSHQ GDW GH IORDW�VSDQQLQJ DIJHVWHOG LV RS �����9GF� 'H
ERRVW�VSDQQLQJ OLJW DOWLMG ����9GF KRJHU GDQ GH IORDW�VSDQQLQJ HQ LV GXV �����9GF� 'LW
]LMQ GH DDQEHYROHQ ZDDUGHQ YDQ ELMQD HONH DFFXIDEULNDQW�
'H IORDW�VSDQQLQJ YDQ GH 3DOODV LV GRRU GH JHEUXLNHU LQ WH VWHOOHQ� +LHUYRRU PRHW KHW
YROJHQGH JHEHXUHQ�
� .RSSHO DOOH DSSDUDWXXU ORV GLH RS GH DFFX�DDQVOXLWLQJHQ YDQ GH 3DOODV ]LMQ

DDQJHVORWHQ�
� 6WHHN GH VWHNNHU LQ KHW VWRSFRQWDFW HQ VFKDNHO GH 3DOODV DDQ�

(U NDQ VSDQQLQJ VWDDQ RS GH PHWDOHQ GHOHQ YDQ GH 3DOODV SULQW�
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� 0HHW GH XLWJDQJVVSDQQLQJ PHW HHQ QDXZNHXULJH YROWPHWHU�
� 6WHO YHUYROJHQV PHW SRWHQWLRPHWHU 3� GH IORDW�VSDQQLQJ LQ RS GH ZDDUGH ]RDOV GLH

GRRU GH DFFXIDEULNDQW ZRUGW DDQEHYROHQ�
� 6FKDNHO GH 3DOODV DI HQ YHUZLMGHU GH VWHNNHU XLW KHW VWRSFRQWDFW �

/(7 23� 3RWHQWLRPHWHU 3� LV HHQ LQWHUQH EHYHLOLJLQJ YDQ GH 3DOODV�
KLHU PDJ QLHW DDQ JHGUDDLG ZRUGHQ� 'H JDUDQWLH YRRU GH 3DOODV
YHUYDOW ZDQQHHU GH LQVWHOOLQJ YDQ 3� LV YHUDQGHUG�

��� ',2'(63/,77(5

,QGLHQ JHZHQVW� NDQ HHQ GLRGHVSOLWWHU �W\SH 9LFWURQ
(QHUJLH�$UJR� RS GH 3DOODV ZRUGHQ DDQJHVORWHQ�
'H XLWJDQJVVSDQQLQJ PRHW GDQ YHUKRRJG ZRUGHQ
RP KHW VSDQQLQJVYHUOLHV GRRU GH GLRGHVSOLWWHU WH
FRPSHQVHUHQ�
9HUSODDWV KLHUYRRU MXPSHU -3� YDQ SLQ � HQ � QDDU
SLQ � HQ ��

��� 8,76&+$.(/(1 9$1 '( +2*(

$&&863$11,1*6%(9(,/,*,1*

'H EHYHLOLJLQJ WHJHQ HHQ WH KRJH DFFXVSDQQLQJ LV
LQGLHQ JHZHQVW XLW WH VFKDNHOHQ� GLW NDQ HYHQWXHHO
QRGLJ ]LMQ YRRU JHEUXLN YDQ GH 3DOODV PHW HHQ G\�
QDPR�
9HUSODDWV KLHUYRRU MXPSHU -3� YDQ SLQ � HQ � QDDU
SLQ � HQ ��

��� *(%58,. 9$1 '( 3$//$6 ������$/6 92(',1*

'H 3DOODV LV WH JHEUXLNHQ DOV YRHGLQJ ]RQGHU GDW HU HHQ DFFX DDQJHVORWHQ LV�
=HW GH 3DOODV RS SHUPDQHQW IORDW�ODGHQ GRRU MXPSHU -3� RS SLQ � HQ � WH ]HWWHQ �]LH
SDUDJUDDI �����
5HJHO PHW SRWHQWLRPHWHU 3� �]LH SDUDJUDDI ���� GH XLWJDQJVVSDQQLQJ DI RS GH JH�
ZHQVWH ZDDUGH�
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,Q JHYDO YDQ VWRULQJ NXQQHQ HQNHOH SXQWHQ JHFRQWUROHHUG ZRUGHQ� 9RRUGDW FRQWUROHV
DDQ GH 3DOODV XLWJHYRHUG ZRUGHQ� PRHW DOOH DSSDUDWXXU GLH RS GH DFFX�DDQVOXLWLQJHQ YDQ
GH 3DOODV LV DDQJHVORWHQ� ORV JHNRSSHOG ZRUGHQ� ,QGLHQ GH VWRULQJ QLHW YHUKROSHQ NDQ
ZRUGHQ UDDGSOHHJ GDQ XZ 9LFWURQ (QHUJLH�GHDOHU�

3UREOHHP 0RJHOLMNH RRU]DDN 2SORVVLQJ

'H 3DOODV ZHUNW QLHW 'H ZDDUGH YDQ GH QHWVSDQQLQJ

PRHW WXVVHQ ���9DF HQ ���9DF

OLJJHQ�

0HHW GH QHWVSDQQLQJ HQ ]RUJ GDW

GH QHWVSDQQLQJ WXVVHQ GH ���9DF

HQ ��� 9DF NRPW WH OLJJHQ�

'H LQJDQJV]HNHULQJ LV NDSRW� 9HUYDQJ GH ]HNHULQJ

'H XLWJDQJV]HNHULQJ LV NDSRW 9HUYDQJ GH ]HNHULQJ

'H DFFX ZRUGW QLHW

YROOHGLJ RSJHODGHQ

'H 3DOODV VWDDW LQJHVWHOG RS

SHUPDQHQW IORDW�ODGHQ�

6WHO GH 3DOODV LQ RS DXWRPDWLVFK

ODGHQ�

(HQ VOHFKWH DFFX DDQVOXLWLQJ� &RQWUROHHU GH DFFX�DDQVOXLWLQJHQ�

'H ODDGVSDQQLQJ VWDDW YHUNHHUG

LQJHVWHOG�

5HJHO GH ODDGVSDQQLQJ DI RS

����� 9GF�

(HQ DFFX PHW HHQ WH JURWH FDSD�

FLWHLW�

'H DFFX FDSDFLWHLW PRHW WXVVHQ

GH �� HQ ��� $K OLJJHQ�

'H DFFX ZRUGW RYHUOD�

GHQ�

'H 3DOODV VWDDW LQJHVWHOG RS

SHUPDQHQW ERRVW�ODGHQ�

6WHO GH 3DOODV LQ RS DXWRPDWLVFK

ODGHQ�

'H ODDGVSDQQLQJ VWDDW YHUNHHUG

LQJHVWHOG�

5HJHO GH ODDGVSDQQLQJ DI RS

����� 9GF�

(HQ VOHFKWH DFFX &RQWUROHHU GH DFFX�

'H EHKXL]LQJ YDQ GH 3DOODV PDJ DOOHHQ JHRSHQG ZRUGHQ GRRU HHQ
EHYRHJGH HOHNWURWHFKQLFXV� 9RRUGDW GH EHKXL]LQJ JHRSHQG ZRUGW
PRHW GH VWHNNHU XLW KHW VWRSFRQWDFW ZRUGHQ YHUZLMGHUG�
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��� 7(&+1,6&+(�63(&,),&$7,(6

��� ,1*$1*

,QJDQJVVSDQQLQJ QRPLQDDO ��� � ���9DF 'H ZHUNLQJ YDQ GH 3DOODV LV
JHJDUDQGHHUG ELQQHQ GLW EHUHLN

)UHTXHQWLHEHUHLN �� � ��+] 'H ZHUNLQJ YDQ GH 3DOODV LV
JHJDUDQGHHUG ELQQHQ GLW EHUHLN

,QJDQJV]HNHULQJ ���9DF ����$ VQHO� �[��PP RI HTXLYDOHQW
&RV SKL ����
,QJDQJVVWURRP ���$ ELM ���9DF HQ �����9GF � ��$

��� 8,7*$1*

+RJH ODDGVSDQQLQJ �ERRVW� �����9GF
/DJH ODDGVSDQQLQJ �IORDW� �����9GF
/DDGNDUDNWHULVWLHN ,8R8 FRQIRUP ',1 �����
6SDQQLQJVVWDELOLWHLW r � �
6SDQQLQJVFRPSHQVDWLH YRRU
GLRGHVSOLWWHU

� ���9 YLD MXPSHU

8LWJDQJVVWURRP 0D[LPDDO ��$
8LWJDQJVVSDQQLQJVULPSHO �� P9WW� JHPHWHQ ELM ��$ RKPVH EHODVWLQJ

� �� P9WW� DDQJHVORWHQ RS HHQ t ��$K DFFX
%HYHLOLJLQJ NRUWVOXLWLQJ &RQWLQX NRUWVOXLWYDVW
.RUWVOXLWVWURRP ��$
%HYHLOLJLQJ KRJH DFFXVSDQ�
QLQJ

t ����9GF � ���9GF

8LWJDQJV]HNHULQJ ��$ SODWWH DXWR]HNHULQJ
/HNVWURRP XLW DFFX d ���P$� ELM XLWJHVFKDNHOGH 3DOODV
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��� $/*(0((1

,QVFKDNHOJHGUDJ 'H 3DOODV NDQ RQGHU HONH EHODVWLQJ LQVFKDNHOHQ
5HQGHPHQW �� � ELM ���9DF HQ �����9GF � ��$
7HPSHUDWXXUEHUHLN � �& WRW ��� q& 'H ZHUNLQJ YDQ GH 3DOODV LV

JHJDUDQGHHUG ELQQHQ GLW EHUHLN
,QJDQJVVSDQQLQJEHYHLOLJLQJ
/DDJ

3DOODV VFKDNHOW XLW ELM�
3DOODV VFKDNHOW ZHHU LQ ELM�

���9DF ��� ����

���9DF ��� ����

,QJDQJVVSDQQLQJEHYHLOLJLQJ
+RRJ

3DOODV VFKDNHOW XLW ELM�
3DOODV VFKDNHOW ZHHU LQ ELM�

���9DF r ��

���9DF r ��

,VRODWLH ,QJDQJ � DDUGH %DVLVLVRODWLH YRRU NODVVH , WRHSDVVLQJ
7HVWVSDQQLQJ� ����9DFUPV � ��+]� � PLQXXW

,VRODWLH 8LWJDQJ � DDUGH %DVLVLVRODWLH YRRU NODVVH ,,, FRQVWUXFWLH �6(/9�
7HVWVSDQQLQJ� ���9DFUPV � ��+]� � PLQXXW

,VRODWLH ,QJDQJ � XLWJDQJ 'XEEHOH RI YHUVWHUNWH LVRODWLH YRRU NODVVH ,
WRHSDVVLQJ
7HVWVSDQQLQJ� ����9DFUPV � ��+]� � PLQXXW

(0& (OHNWURPDJQHWLVFKH FRPSDWLELOLWHLW RYHUHHQ�
NRPVWLJ &RXQFLO 'LUHFWLYH ������ ((*

(PLVVLH (1 ����� ������ (1 ������� ������
,PPXQLWHLW (1 ������� ������
9HLOLJKHLG (1 ����������

��� 0(&+$1,6&+

.DVW $OXPLQLXP� ]HHZDWHUEHVWHQGLJ
%HVFKHUPLQJ ,3 ��
.OHXU %ODXZ �5$/ ������ HSR[\ FRDWLQJ
$IPHWLQJHQ ��� [ ��� [ ��PP
$IPHWLQJHQ PHW YHUSDNNLQJ ��� [ ��� [ ���PP
*HZLFKW ���� .J
*HZLFKW PHW YHUSDNNLQJ ���� .J
$DQVOXLWLQJHQ ,QJDQJ ���9DF .DEHO � [ ���PP� PHW JHDDUGH VWHNNHU
$DQVOXLWLQJHQ 8LWJDQJ �� 9GF )DVWRQV ��� [ ���PP
$DQVOXLWLQJ $DUGH 0� VFKURHI
.RHOLQJ 1DWXXUOLMNH NRHOLQJ �]RQGHU YHQWLODWRU�
*HOXLG � ��G%�$�
5HODWLHYH YRFKWLJKHLG 0D[LPDDO ���
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7(&+1,6&+(6 +$1'%8&+

=80 %$77(5,(/$'(*(5b7 3$//$6 ����� &(

,1+$/769(5=(,&+1,6 6(,7(

�� (,1)h+581*�������������������������������������������������������������������� ��
��� 9LFWURQ (QHUJLH ����������������������������������������������������� ��
��� 'DV %DWWHULHODGHJHUlW 3DOODV ����� ������������������������� ��
��� :DUQKLQZHLVH ��������������������������������������������������������� ��

�� %(6&+5(,%81* �������������������������������������������������������������� ��
��� 'DV %DWWHULHODGHJHUlW 3DOODV ����� ������������������������� ��
��� %DWWHULH�������������������������������������������������������������������� ��
��� 6LFKHUXQJHQ ������������������������������������������������������������ ��

�� 5,&+7/,1,(1 )h5 ',( +$1'+$%81*��������������������� ��
��� ,QVWDOODWLRQ��������������������������������������������������������������� ��
��� %HGLHQXQJ ������������������������������������������������������������� ��
��� :DUWXQJ ����������������������������������������������������������������� ��

�� 237,21(1�������������������������������������������������������������������������� ��
��� 3HUPDQHQWHV %RRVW�/DGHQ �������������������������������������� ��
��� 3HUPDQHQWHV )ORDW�/DGHQ ��������������������������������������� ��
��� (LQVWHOOHQ GHU /DGHVSDQQXQJ ���������������������������������� ��
��� /DGHVWURPYHUWHLOHU��������������������������������������������������� ��
��� $XVVFKDOWHQ GHU 6LFKHUXQJ JHJHQ KRKH

%DWWHULHVSDQQXQJ������������������������������������������������������ ��
��� %HQXW]XQJ GHV %DWWHULHODGHJHUlWV 3DOODV ����� DOV

6SHLVXQJ������������������������������������������������������������������� ��

�� 67g581*(1 ��������������������������������������������������������������������� ��

�� 7(&+1,6&+( '$7(1
��� (LQJDQJ�������������������������������������������������������������������� ��
��� $XVJDQJ ����������������������������������������������������������������� ��
��� $OOJHPHLQ���������������������������������������������������������������� ��
��� 0HFKDQLVFK ������������������������������������������������������������ ��

=(,&+181*����������������������������������������������������������������������� ��
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������(,1)h+581*

��� 9,&7521(1(5*,(

9LFWURQ (QHUJLH LVW DOV +HUVWHOOHU YRQ HOHNWULVFKHQ (QHUJLHYHUVRUJXQJVV\WHPHQ
LQWHUQDWLRQDO EHNDQQW� 'LHVHQ :HOWUXI YHUGDQNW 9LFWURQ (QHUJLH YRU DOOHP GHP (LQVDW]�
PLW GHP VLFK GLH (QWZLFNOXQJVDEWHLOXQJ GHU )RUVFKXQJ XQG GHU $QZHQGXQJ YRQ QHXHQ
7HFKQRORJLHQ ZLGPHW�

9LFWURQ (QHUJLHV\VWHPH VRUJHQ I�U HLQH TXDOLWDWLY KRFKZHUWLJH (QHUJLHYHUVRUJXQJ DQ
2UWHQ� ZR NHLQ SHUPDQHQWHU $QVFKOX� DQ GDV (OHNWUL]LWlWVQHW] YHUI�JEDU LVW�
(LQ ³VWDQG DORQH´ DXWRPDWLVFKHV (QHUJLHYHUVRUJXQJVV\VWHP NDQQ DXV GHQ IROJHQGHQ
.RPSRQHQWHQ EHVWHKHQ� HLQHQ 9LFWURQ (QHUJLH 8PIRUPHU� HLQ 9LFWURQ (QHUJLH
%DWWHULHODGHJHUlW� HYHQWXHOO HLQHQ 9LFWURQ (QHUJLH 0DLQV 0DQDJHU XQG %DWWHULHQ YRQ
DXVUHLFKHQGHU .DSD]LWlW�

'LH $QZHQGXQJVP|JOLFKNHLWHQ YRU 2UW� EHLVSLHOVZHLVH DXI 6FKLIIHQ RGHU DQ DQGHUHQ
2UWHQ� ZR HLQH PRELOH ����9�:HFKVHOVSDQQXQJVTXHOOH HUIRUGHUOLFK LVW� VLQG YLHOIlOWLJ�
*HUlWH YRQ 9LFWURQ (QHUJLH VLQG I�U DOOH $UWHQ YRQ HOHNWULVFKHQ *HUlWHQ ]X YHUZHQGHQ�
I�U GLH HLQH TXDOLWDWLY KRFKZHUWLJH (QHUJLHYHUVRUJXQJ HUIRUGHUOLFK LVW� 'DV N|QQHQ
+DXVKDOWV� WHFKQLVFKH RGHU %�URJHUlWH VHLQ� DEHU DXFK VW|UDQIlOOLJH 0H�JHUlWH�

��� '$6%$77(5,(/$'(*(5b7 3$//$6 �����

'LHVHV WHFKQLVFKH +DQGEXFK EHVFKUHLEW GLH ,QVWDOODWLRQ� )XQNWLRQVZHLVH XQG GLH
+DQGKDEXQJ GHV %DWWHULHODGHJHUlWV 3DOODV ����� HLQVFKOLH�OLFK GHU
6LFKHUKHLWVYRUNHKUXQJHQ�

��� :$51+,1:(,6(

'DV *HKlXVH GHV 3DOODV %DWWHULHODGHJHUlWV GDUI QXU YRQ HLQHP
EHIXJWHQ (OHNWURWHFKQLNHU JH|IIQHW ZHUGHQ� %HYRU GDV *HKlXVH
JH|IIQHW ZLUG� LVW GHU 1HW]VWHFNHU ]X ]LHKHQ�

:lKUHQG GHV /DGHQV HLQHU %OHLVlXUHEDWWHULH N|QQHQ H[SORVLYH
*DVH HQWVWHKHQ� 2IIHQHV )HXHU XQG )XQNHQ VLQG ]X YHUPHLGHQ�
:lKUHQG GHV /DGHQV I�U JHQ�JHQG %HO�IWXQJ VRUJHQ�
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'DV 3DOODV %DWWHULHODGHJHUlW LVW 1,&+7 JHJHQ 8PSROXQJ GHU
DQJHVFKORVVHQHQ %DWWHULH JHVLFKHUW �³�´ DQ ³�´ XQG ³�´ DQ ³�´��
'DV $QVFKOX�YHUIDKUHQ ELWWH EHIROJHQ� 'LH :HUNVJDUDQWLH GHV
3DOODV %DWWHULHODGHJHUlWV HUOLVFKW� ZHQQ GXUFK 8PSROXQJ HLQ
'HIHNW DP 3DOODV HQWVWDQGHQ LVW�

'DV 3DOODV %DWWHULHODGHJHUlW GDUI QLFKW ]XP /DGHQ HLQHU QLFKW
DXIODGEDUHQ %DWWHULH EHQXW]W ZHUGHQ�

'LH 0HWDOOWHLOH GHU 6WHXHUSODWLQH GHV 3DOODV %DWWHULHODGHJHUlWV
N|QQHQ XQWHU 6SDQQXQJ VWHKHQ�

'DV 3DOODV %DWWHULHODGHJHUlW GDUI QLFKW DQ GDV (OHNWUL]LWlWVQHW]
DQJHVFKORVVHQ VHLQ� ZHQQ GLH %DWWHULH DQ GDV *HUlW DQJHVFKORVVHQ
ZLUG RGHU GLHVH YRP *HUlW JHO|VW ZLUG�

%HL %HVFKlGLJXQJ GHV 1HW]DQVFKOX�NDEHOV LVW GLHV YRP +HUVWHOOHU�
9HUWUHWHU RGHU RGHU HLQHU TXDOLIL]LHUWHQ 3HUVRQ ]X HUVHW]HQ� XP
JHIlKUOLFKH 6LWXDWLRQHQ ]X YHUPHLGHQ�
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�� %(6&+5(,%81*

���� '$6%$77(5,(/$'(*(5b7 3$//$6 �����

$OOH 3DOODV %DWWHULHODGHJHUlWH YRQ 9LFWURQ (QHUJLH ZHUGHQ DXI RUGQXQJVJHPl�HV
)XQNWLRQLHUHQ JHSU�IW� EHYRU VLH GDV :HUN YHUODVVHQ� =XP 7UDQVSRUW ZHUGHQ GLH *HUlWH
LQ HLQHQ VWDELOHQ .DUWRQ YHUSDFNW� 'DV 3DOODV %DWWHULHODGHJHUlW KDW HLQ UREXVWHV
$OXPLQLXPJHKlXVH XQG NDQQ DP )X�ERGHQ RGHU DQ GHU :DQG EHIHVWLJW ZHUGHQ�

'DV 3DOODV %DWWHULHODGHJHUlW LVW HLQ YROODXWRPDWLVFKHV %DWWHULHODGHJHUlW I�U ���9�
%DWWHULHQ� (V VRUJW GDI�U� GD� ,KUH %DWWHULH DXI HLQH YHUDQWZRUWOLFKH :HLVH JHODGHQ
ZLUG� 'DV *HUlW ZLUG PLW HLQHU :HFKVHOVWURPVSDQQXQJ YRQ ��� 9� �� +] JHVSHLVW� 'HU
PD[LPDOH /DGHVWURP GHV 3DOODV EHWUlJW �� $�

'LH %DWWHULH ZLUG JHPl� GHU ,8R8�&KDUDNWHULVWLN
JHODGHQ� VLHKH $EELOGXQJ ��
'DV *HUlW EHJLQQW LQ GHU %RRVW�3KDVH ]X ODGHQ�
G�K� ZHQQ GHU /DGHVWURP K|KHU LVW DOV � $�
:lKUHQG GHU %RRVW�3KDVH ZLUG GLH %DWWHULH ELV
����� 9 *OHLFKVWURP JHODGHQ� 6REDOG GLHVH
6SDQQXQJ HUUHLFKW ZLUG� QLPPW GHU /DGHVWURP
ODQJVDP DE� XQG GDV 3DOODV %DWWHULHODGHJHUlW
EHILQGHW VLFK LQ GHU (TXDOL]H�3KDVH� 6REDOG GHU
/DGHVWURP XQWHU � $ DEVLQNW� VFKDOWHW GDV *HUlW
DXI GLH )ORDW�3KDVH XP� XQG GLH 6SDQQXQJ VLQNW
DXI ����� 9 *OHLFKVWURP�
'LH REHQJHQDQQWHQ 6SDQQXQJVZHUWH ZHUGHQ YRQ
GHQ PHLVWHQ %DWWHULHKHUVWHOOHUQ ]XP RSWLPDOHQ
/DGHQ HLQHU %OHLVlXUHEDWWHULH YRQ �� 9
HPSIRKOHQ� 'DV *HUlW NDQQ ODQJH =HLW DQ GLH
%DWWHULH DQJHVFKORVVHQ EOHLEHQ� RKQH GD� LQIROJH
YRQ hEHUODGHQ *DV HQWVWHKW� ,P )DOOH HLQHU
OlQJHUHQ /DJHUXQJ� ]XP %HLVSLHO EHL GHU
:LQWHUODJHUXQJ HLQHV 6FKLIIHV� EUDXFKW GDV *HUlW
DOVR QLFKW YRQ GHU %DWWHULH JHO|VW ]X ZHUGHQ�
'LH %DWWHULH ZLUG XQWHU DOOHQ %HGLQJXQJHQ LQ RSWLPDOHP =XVWDQG JHKDOWHQ� ZDV ]X HLQHU
OlQJHUHQ /HEHQVGDXHU GHU %DWWHULH I�KUW�
'DV 3DOODV %DWWHULHODGHJHUlW NDQQ DXFK EHQXW]W ZHUGHQ� RKQH GLHV DQ HLQH %DWWHULH
DQ]XVFKOLH�HQ� (V DUEHLWHW GDQQ DOV 6SDQQXQJVTXHOOH YRQ �� 9 � �� $�� =X GLHVHP
=ZHFN NDQQ GLH /DGHVSDQQXQJ YRP $QZHQGHU YHUlQGHUW ZHUGHQ� GLH $QZHLVXQJHQ
GD]X HQWQHKPHQ 6LH ELWWH .DSLWHO ����

$EELOGXQJ ��

'LH ,8R8�&KDUDNWHULVWLN�
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���� %$77(5,(

$Q GDV 3DOODV %DWWHULHODGHJHUlW N|QQHQ XQWHUVFKLHGOLFKH $UWHQ YRQ %DWWHULHQ DQJH�
VFKORVVHQ ZHUGHQ� GHUHQ .DSD]LWlW ]ZLVFKHQ �� XQG ��� $K ]X OLHJHQ KDW�
'LH /DGHVSDQQXQJHQ GHV 3DOODV VLQG VWDQGDUGPl�LJ DXI GLH $QZHQGXQJ YRQ %OHLVlXUH�
EDWWHULHQ HLQJHVWHOOW�
$QGHUH $UWHQ YRQ %DWWHULHQ� ZLH ]XP %HLVSLHO )DKU]HXJDQWULHEVEDWWHULHQ� N|QQHQ PLW
GHP 3DOODV %DWWHULHODGHJHUlW DXFK JHODGHQ ZHUGHQ� 'LH /DGHVSDQQXQJHQ GHV 3DOODV
P�VVHQ LQ GLHVHP )DOO DXI DQGHUH :HUWH HLQJHVWHOOW ZHUGHQ� VLHKH .DSLWHO ��� I�U GLH
GLHVEH]�JOLFKHQ $QZHLVXQJHQ� 1HKPHQ 6LH I�U ,QIRUPDWLRQHQ �EHU GLH HPSIRKOHQHQ
/DGHVSDQQXQJHQ ELWWH PLW ,KUHP 9LFWURQ (QHUJLH�9HUWUHWHU RGHU ,KUHP %DWWHULHOLHIH�
UDQWHQ .RQWDNW DXI�

��� 6,&+(581*(1

'DV 3DOODV %DWWHULHODGHJHUlW LVW GXUFK GLH HLQJHEDXWHQ 6LFKHUXQJHQ lX�HUVW EHWULHEV�
VLFKHU� 'LH 6LFKHUXQJHQ ZHUGHQ LP IROJHQGHQ QlKHU HUOlXWHUW� 'LH H[DNWHQ :HUWH
VLHKH GLH WHFKQLVFKHQ 'DWHQ LQ .DSLWHO ��

0D[LPDOH /DGHVWURPVLFKHUXQJ

� 'HU /DGHVWURP GHV 3DOODV %DWWHULHODGHJHUlWV ZLUG HOHNWURQLVFK DXI �� $PSHUH
EHJUHQ]W� 'LHVH %HJUHQ]XQJ LVW ZHUNVHLWLJ HLQJHVWHOOW ZRUGHQ�

.XU]VFKOX�VLFKHUXQJ

� 'HU $XVJDQJ GHV 3DOODV %DWWHULHODGHJHUlWV LVW JHJHQ .XU]VFKOX� JHVLFKHUW� 6REDOG
GHU $XVJDQJ GHV 3DOODV NXU]JHVFKORVVHQ ZLUG� IlOOW GLH $XVJDQJVVSDQQXQJ QDKH]X
DXI � 9ROW DE� XQG GHU $XVJDQJVVWURP ZLUG �� $PSHUH� 6REDOG GHU .XU]VFKOX�
EHKREHQ LVW� QLPPW GDV *HUlW VHLQH $UEHLW ZLHGHU DXI�

(LQJDQJVVSDQQXQJVVLFKHUXQJ

� 'HU (LQJDQJ GHV 3DOODV %DWWHULHODGHJHUlWV LVW PLW HLQHU 6LFKHUXQJ YHUVHKHQ�
� 'DV *HUlW VFKDOWHW VLFK DXWRPDWLVFK DE� ZHQQ GLH 6SDQQXQJ DP ����9DF�

(LQJDQJ ]X QLHGULJ LVW� XQG HV VFKDOWHW VLFK ZLHGHU HLQ� VREDOG GLH
(LQJDQJVVSDQQXQJ ZLHGHU JHQ�JHQG DQJHVWLHJHQ LVW�

� 'DV *HUlW VFKDOWHW VLFK DXWRPDWLVFK DE� ZHQQ GLH 6SDQQXQJ DP ����9DF�
(LQJDQJ ]X KRFK LVW� XQG HV VFKDOWHW VLFK ZLHGHU HLQ� VREDOG GLH (LQJDQJVVSDQQXQJ
JHQ�JHQG DEJHVXQNHQ LVW�
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$XVJDQJVVSDQQXQJVVLFKHUXQJ

� 'HU $XVJDQJ GHV 3DOODV %DWWHULHODGHJHUlWV LVW PLW HLQHU 6LFKHUXQJ YHUVHKHQ�
� 'DV *HUlW VFKDOWHW VLFK DXWRPDWLVFK DE� ZHQQ GLH %DWWHULHVSDQQXQJ ]X KRFK

ZLUG� 'LHVH 6LWXDWLRQ NRPPW LP QRUPDOHQ %HWULHEV]XVWDQG MHGRFK QLFKW YRU�
:HQQ GLH %DWWHULHVSDQQXQJ DXI �� 9 *OHLFKVWURP JHVXQNHQ LVW� NDQQ GDV *HUlW�

QDFKGHP HV DEJHVFKDOWHW ZXUGH� QDFK HLQHU 0LQXWH ZLHGHU HLQJHVFKDOWHW ZHUGHQ�

7HPSHUDWXUVLFKHUXQJ

� 'LH 7HPSHUDWXU GHU (OHNWURQLN LP 3DOODV ZLUG VWlQGLJ �EHUZDFKW� %HYRU GLH
7HPSHUDWXU GHU (OHNWURQLN LQIROJH HLQHU KRKHQ 8PJHEXQJVWHPSHUDWXU DQVWHLJW�
UHGX]LHUW GDV 3DOODV %DWWHULHODGHJHUlW GHQ /DGHVWURP� :LUG GLH 7HPSHUDWXU GHV
*HUlWV ]X KRFK� VR VFKDOWHW HV VLFK DE� 'DV *HUlW VFKDOWHW VLFK ZLHGHU DXWRPD�
WLVFK HLQ� VREDOG GLH 7HPSHUDWXU JHQ�JHQG DEJHVXQNHQ LVW�
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��� 5,&+7/,1,(1�)h5�',(�+$1'+$%81*

��� ,167$//$7,21

$XIVWHOOXQJVRUW�GHV�3DOODV�%DWWHULHODGHJHUlWV�XQG�GHU�%DWWHULH
'DV 3DOODV %DWWHULHODGHJHUlW XQG GLH %DWWHULH VLQG LQ HLQHP WURFNHQHQ XQG JXW
JHO�IWHWHQ 5DXP DXI]XVWHOOHQ� 'HU $EVWDQG ]ZLVFKHQ GHP 3DOODV %DWWHULHODGHJHUlW
XQG GHU %DWWHULH GDUI PD[LPDO � 0HWHU EHWUDJHQ� GD GLH .DEHO ]ZLVFKHQ GHP /DGH�
JHUlW XQG GHU %DWWHULH QLFKW OlQJHU DOV � 0HWHU VHLQ G�UIHQ� VLHKH DXFK GHQ $EVFKQLWW
³%DWWHULHDQVFKOX�´� 'DV *HUlW NDQQ DQ GHU :DQG RGHU DP )X�ERGHQ IHVWJHPDFKW
ZHUGHQ� %HL HLQHU KRKHQ 8PJHEXQJVWHPSHUDWXU HPSILHKOW HV VLFK� GDV *HUlW DQ GHU
:DQG ]X EHIHVWLJHQ� ZRGXUFK HLQH EHVVHUH QDW�UOLFKH .�KOXQJ XQG VRPLW HLQH
OlQJHUH /HEHQVGDXHU HU]LHOW ZHUGHQ� 'LH $EPHVVXQJHQ GHV 3DOODV %DWWHULHODGHJHUlWV
XQG GLH 3RVLWLRQ GHU %HIHVWLJXQJVO|FKHU VLQG LQ GHU =HLFKQXQJ DXI 6HLWH �� DQJHJH�
EHQ�

$QVFKOX��GHV�3DOODV�%DWWHULHODGHJHUlWV
'DV 1HW]DQVFKOX�NDEHO� GLH %DWWHULHDQVFKO�VVH XQG GLH (UGXQJ EHILQGHQ VLFK DQ GHU
8QWHUVHLWH GHV 3DOODV %DWWHULHODGHJHUlWV� VLHKH $EELOGXQJ ��

(UGXQJ
'LH (UGXQJ GHV 3DOODV %DWWHULHODGHJHUlWV PX� PLW HLQHU WDXJOLFKHQ (UGDQVFKOX�VWHOOH
YHUEXQGHQ VHLQ� XQG GHU $QVFKOX� DQ GDV (OHNWUL]LWlWVQHW] KDW GHQ JHOWHQGHQ
6LFKHUKHLWVYRUVFKULIWHQ ]X HQWVSUHFKHQ�
� $XI HLQHP 6FKLII PX� GLH (UGXQJVVFKUDXEH PLW GHU (UGSODWWH RGHU GHU 6FKLIIVKDXW

YHUEXQGHQ ZHUGHQ�

$EELOGXQJ �� 3RVLWLRQ

GHU $QVFKO�VVH GHV

3DOODV %DWWHULHODGHJH�

UlWV�

:lKUHQG GHV /DGHQV HLQHU %OHLVlXUHEDWWHULH N|QQHQ H[SORVLYH
*DVH HQWVWHKHQ� 2IIHQHV )HXHU XQG )XQNHQ VLQG ]X YHUPHLGHQ�
:lKUHQG GHV /DGHQV I�U JHQ�JHQG %HO�IWXQJ VRUJHQ�



3DOODV ����� &( PDQXDO ��victron energie

� $XI GHP /DQG PX� GLH (UGXQJVVFKUDXEH PLW GHU (UGH GHV (OHNWUL]LWlWVQHW]HV
YHUEXQGHQ ZHUGHQ�

� %HL RUWVEHZHJOLFKHQ $QZHQGXQJHQ �$XWR� :RKQZDJHQ XVZ�� PX� GLH
(UGXQJVVFKUDXEH PLW GHP &KDVVLV GHV $XWRV� :RKQZDJHQV XVZ� YHUEXQGHQ
ZHUGHQ�

%DWWHULHDQVFKOX�
(LQH JXWH 9HUELQGXQJ ]ZLVFKHQ GHP 3DOODV %DWWHULHODGHJHUlW XQG GHU %DWWHULH LVW
ZLFKWLJ� 'DKHU VLQG GLH .DEHODQVFKO�VVH IHVW DQ]X]LHKHQ� 8P GHQ 6SDQQXQJVYHUOXVW
]ZLVFKHQ GHP 3DOODV %DWWHULHODGHJHUlW XQG GHU %DWWHULH DXI HLQ 0LQLPXP ]X EHVFKUlQ�
NHQ� VLQG P|JOLFKVW NXU]H XQG GLFNH .DEHO ]X YHUZHQGHQ� -H N�U]HU XQG GLFNHU GLH
.DEHO VLQG� GHVWR QLHGULJHU LVW LKU :LGHUVWDQG� .DEHO OlQJHU DOV � 0HWHU VROOWHQ QLFKW
YHUZHQGHW ZHUGHQ� 'LH QDFKVWHKHQGH 7DEHOOH HQWKlOW GLH HPSIRKOHQHQ 0LQGHVWTXHU�
VFKQLWWH I�U GHQ .XSIHUNHUQ GHU %DWWHULHNDEHO��

Länge Querschnitt

bis 1,5 m 4 mm2

zwischen 1,5 und 6 m 10 mm2

'DV 3DOODV %DWWHULHODGHJHUlW LVW IROJHQGHUPD�HQ DQ GLH %DWWHULH DQ]XVFKOLH�HQ�
� =XHUVW GHQ SRVLWLYHQ 3RO GHU %DWWHULH DQ GHQ PLW ³%DWWHULHDQVFKOX� SRVLWLY´

EH]HLFKQHWHQ $QVFKOX� GHV *HUlWV DQVFKOLH�HQ�
� 'DQQ GHQ QHJDWLYHQ 3RO GHU %DWWHULH DQ GHQ PLW ³%DWWHULHDQVFKOX� QHJDWLY´

EH]HLFKQHWHQ $QVFKOX� GHV *HUlWV DQVFKOLH�HQ�
� =XP (QWIHUQHQ GHV *HUlWHV LVW HUVW GHU QHJDWLYH 3RO GHU %DWWHULH ]X O|VHQ� XQG GDQQ

GHU SRVLWLYH 3RO�

'DV 3DOODV %DWWHULHODGHJHUlW LVW 1,&+7 JHJHQ 8PSROXQJ GHU DQJH�
VFKORVVHQHQ %DWWHULH JHVLFKHUW �³�´ DQ ³�´ XQG ³�´ DQ ³�´�� 'DV
$QVFKOX�YHUIDKUHQ ELWWH EHIROJHQ� 'LH :HUNVJDUDQWLH GHV 3DOODV
%DWWHULHODGHJHUlWV HUOLVFKW� ZHQQ GXUFK 8PSROXQJ HLQ 'HIHNW DP
3DOODV HQWVWDQGHQ LVW�

'DV 3DOODV %DWWHULHODGHJHUlW GDUI QLFKW DQ GDV (OHNWUL]LWlWVQHW] DQJH�
VFKORVVHQ VHLQ� ZHQQ GLH %DWWHULH DQ GDV *HUlW DQJHVFKORVVHQ ZLUG
RGHU GLHVH YRP *HUlW JHO|VW ZLUG�



�� 3DOODV ����� PDQXDO

1HW]DQVFKOX�
'DV 3DOODV %DWWHULHODGHJHUlW PX� DQ GLH %DWWHULH DQJHVFKORVVHQ VHLQ� EHYRU GDV *HUlW
DQ GDV (OHNWUL]LWlWVQHW] DQJHVFKORVVHQ ZHUGHQ GDUI�
'HQ 1HW]VWHFNHU GHV *HUlWV LQ HLQH 6WHFNGRVH VWHFNHQ� (V LVW ]X EHDFKWHQ� GD� GHU
1HW]DQVFKOX� LPPHU JHHUGHW VHLQ PX��
6ROO GDV 3DOODV %DWWHULHODGHJHUlW HQWIHUQW ZHUGHQ� PX� ]XHUVW GHU 1HW]VWHFNHU JH]RJHQ
ZHUGHQ� XQG GDQQ VLQG GLH %DWWHULHDQVFKO�VVH ]X O|VHQ�

��� %(',(181*

$XI GHU )URQWSODWWH GHV 3DOODV %DWWHULHODGHJHUlWV EHILQGHQ VLFK HLQ +DXSWVFKDOWHU� HLQH
³RQ´�/HXFKWH XQG HLQH ´ERRVW´�/HXFKWH� VLHKH $EELOGXQJ ��
'DV *HUlW NDQQ PLW GHP +DXSWVFKDOWHU HLQ� XQG DEJHVFKDOWHW ZHUGHQ� 'LH ³RQ´�/HXFKWH
OHXFKWHW DXI� ZHQQ GDV 3DOODV HLQJHVFKDOWHW ZLUG� 'LH ³ERRVW´�/HXFKWH OHXFKWHW DXI�
ZHQQ GDV *HUlW GLH %DWWHULH LQ GHU %RRVW�3KDVH OlGW� 'LH ³ERRVW´�/HXFKWH HUOLVFKW�
VREDOG GDV *HUlW GLH %DWWHULH LQ GHU )ORDW�3KDVH OlGW�
1DFKGHP GLH %DWWHULH JHODGHQ ZRUGHQ LVW� EUDXFKW GDV 3DOODV %DWWHULHODGHJHUlW QLFKW
DEJHVFKDOWHW ]X ZHUGHQ� XQG GLH %DWWHULH NDQQ DQ GHP 3DOODV DQJHVFKORVVHQ EOHLEHQ�

'LH�%HGLHQXQJ�

� 'DV 3DOODV %DWWHULHODGHJHUlW PLW +LOIH GHV +DXSWVFKDOWHUV HLQVFKDOWHQ�
� 5HVXOWDW� 'LH /HXFKWH ³RQ´ OHXFKWHW DXI� XQG ZHQQ GLH %DWWHULH QLFKW YROOVWlQGLJ

JHODGHQ LVW� OHXFKWHW DXFK GLH /HXFKWH ³ERRVW´ DXI�

� .XU] EHYRU GDV /DGHQ GHU DQJHVFKORVVHQHQ %DWWHULH EHHQGHW ZLUG� VFKDOWHW GDV
3DOODV %DWWHULHODGHJHUlW DXI GLH )ORDW�3KDVH XP�

� 5HVXOWDW� 'LH /HXFKWH ³ERRVW´ HUOLVFKW�

$EELOGXQJ ��

'LH )URQWSODWWH

GHV 3DOODV�

³RQ´�/HXFKWH

³ERRVW�IORDW´�/HXFKWH

+DXSWVFKDOWHU
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��� :$5781*

'DV 3DOODV %DWWHULHODGHJHUlW HUIRUGHUW NHLQH VSH]LILVFKH :DUWXQJ� (V HPSILHKOW VLFK
MHGRFK HLQH MlKUOLFKH hEHUSU�IXQJ GHU %DWWHULHDQVFKO�VVH�
'DV 3DOODV %DWWHULHODGHJHUlW PX� WURFNHQ� VDXEHU XQG VWDXEIUHL JHKDOWHQ ZHUGHQ�
6W|UXQJHQ VLQG PLW +LOIH GHU )HKOHUVXFKWDEHOOH LQ GLHVHP +DQGEXFK �.DSLWHO �� ]X
ORNDOLVLHUHQ�



�� 3DOODV ����� PDQXDO

��� 237,21(1

'DV 3DOODV %DWWHULHODGHJHUlW ZXUGH ZHUNVHLWLJ DXI GLH 6WDQGDUGHLQVWHOOXQJHQ
HLQJHVWHOOW� (V JLEW PHKUHUH RSWLRQDOH (LQVWHOOXQJHQ� GLH YRQ HLQHP EHIXJWHQ
(OHNWURWHFKQLNHU YRU]XQHKPHQ VLQG� ,Q GLHVHP .DSLWHO ZLUG EHVFKULHEHQ� ZLH GLH
6WDQGDUGHLQVWHOOXQJHQ JHlQGHUW ZHUGHQ N|QQHQ XQG ZLH PDQ GDEHL YRU]XJHKHQ KDW�

*HKlXVH�|IIQHQ�
=XP bQGHUQ GHU 6WDQGDUGHLQVWHOOXQJHQ LVW GDV *HKlXVH GHV 3DOODV %DWWHULHODGHJHUlWV ]X
|IIQHQ� *HKHQ 6LH GDEHL ZLH IROJW YRU� 'DV *HUlW DXVVFKDOWHQ XQG GHQ 1HW]VWHFNHU
]LHKHQ� ]ZHL 0LQXWHQ ZDUWHQ� GLH YLHU lX�HUHQ 6FKUDXEHQ DQ GHQ *HKlXVHVHLWHQ O|VHQ
XQG GLH $EGHFNXQJ HQWIHUQHQ �VLHKH $EELOGXQJ ��� 'LH 3RVLWLRQ GHU (LQVWHOOSXQNWH
�/HLWEU�FNHQ XQG 3RWHQWLRPHWHU� LVW LQ $EELOGXQJ � GDUJHVWHOOW�

$EELOGXQJ ��
'DV gIIQHQ GHV *HKlXVHV�

$EELOGXQJ �� 'LH 3RVLWLRQ GHU /HLWEU�FNHQ XQG
GHU 3RWHQWLRPHWHU�

'DV *HKlXVH GHV 3DOODV %DWWHULHODGHJHUlWV GDUI QXU YRQ HLQHP
EHIXJWHQ (OHNWURWHFKQLNHU JH|IIQHW ZHUGHQ� %HYRU GDV *HKlXVH
JH|IIQHW ZLUG� LVW GHU 1HW]VWHFNHU ]X ]LHKHQ�
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��� 3(50$1(17(6 %2267�/$'(1

'DV 3DOODV %DWWHULHODGHJHUlW NDQQ DXI SHUPDQHQWHV
%RRVW�/DGHQ HLQJHVWHOOW ZHUGHQ� +LHU]X LV/HLWEU�FNH -3� YRQ GHQ 6WLIWHQ � XQG �
�DXWRPDWLVFKHV /DGHQ� DXI GLH 6WLIWH � XQG � �%RRVW�/DGHQ� XP]XVWHFNHQ� 'LH %DWWHULH
ZLUG MHW]W ELV �����9GF DXIJHODGHQ� 8QWHU 8PVWlQGHQ �]�%� EHL HLQHU QDKH]X OHHUHQ
%DWWHULH� HPSILHKOW HV VLFK� GLH %DWWHULH LQ �� 6WXQGHQ ELV �����9GF DXI]XODGHQ� (V LVW
MHGRFK QLFKW UDWVDP� GDV 3DOODV %DWWHULHODGHJHUlW ZlKUHQG OlQJHUHU =HLW DXI
SHUPDQHQWHV %RRVW�/DGHQ ]X VFKDOWHQ� ZHLO GDQQ *DVELOGXQJ LQ GHU %DWWHULH DXIWUHWHQ
NDQQ� ZDV ]X %HVFKlGLJXQJ GHU %DWWHULH I�KUW� %HLP /DGHQ HLQHU RIIHQHQ %DWWHULH
VROOWHQ 6LH GLHVH UHJHOPl�LJ PLW GHVWLOOLHUWHP :DVVHU QDFKI�OOHQ� 3HUPDQHQWHV %RRVW�
/DGHQ LVW EHL HLQHU JDVGLFKWHQ %OHLVlXUHEDWWHULH DE]XUDWHQ� 1HKPHQ 6LH I�U QlKHUH
,QIRUPDWLRQHQ PLW ,KUHP ORNDOHQ 9LFWURQ (QHUJLH�9HUWUHWHU RGHU %DWWHULHOLHIHUDQWHQ
.RQWDNW DXI�

��� 3(50$1(17(6 )/2$7�/$'(1

'DV 3DOODV %DWWHULHODGHJHUlW NDQQ DXI SHUPDQHQWHV
)ORDW�/DGHQ HLQJHVWHOOW ZHUGHQ� ZHQQ /HLWEU�FNH
-3� YRQ GHQ 6WLIWHQ � XQG ��DXWRPDWLVFKHV /DGHQ� DXI GLH 6WLIWH � XQG � �)ORDW�/DGHQ�
XPJHVWHFNW ZLUG� 'LH %DWWHULH ZLUG MHW]W ELV �����9GF DXIJHODGHQ� (V EHVWHKW KLHU NHLQH
*DVELOGXQJVJHIDKU GXUFK hEHUODGHQ GHU %DWWHULH� 3HUPDQHQWHV )ORDW�/DGHQ HPSILHKOW
VLFK I�U EHVWLPPWH JDVGLFKWH %OHLVlXUHEDWWHULHQ� GLH VLFK DXVVFKOLH�OLFK LP ³6WDQG�E\´�
=XVWDQG EHILQGHQ � 1HKPHQ 6LH I�U QlKHUH ,QIRUPDWLRQHQ PLW ,KUHP ORNDOHQ 9LFWURQ
(QHUJLH�9HUWUHWHU RGHU %DWWHULHOLHIHUDQWHQ .RQWDNW DXI�

��� (,167(//(1 '(5 /$'(63$1181*

'DV 3DOODV %DWWHULHODGHJHUlW LVW VR DXVJHOHJW� GD� GLH )ORDW�6SDQQXQJ DXI �����9GF
HLQJHVWHOOW LVW� 'LH %RRVW�6SDQQXQJ OLHJW LPPHU ����9GF K|KHU DOV GLH )ORDW�6SDQQXQJ
XQG EHWUlJW IROJOLFK �����9GF� 'LHVH :HUWH ZHUGHQ YRQ QDKH]X MHGHP
%DWWHULHKHUVWHOOHU HPSIRKOHQ�
'LH )ORDW�6SDQQXQJ GHV 3DOODV %DWWHULHODGHJHUlWV NDQQ YRP $QZHQGHU HLQJHVWHOOW
ZHUGHQ�� 'DEHL LVW ZLH IROJW YRU]XJHKHQ�

'LH 0HWDOOWHLOH GHU 6WHXHUSODWLQH GHV 3DOODV N|QQHQ XQWHU 6WURP
VWHKHQ��



�� 3DOODV ����� PDQXDO

� $OOH *HUlWH� GLH DQ GLH %DWWHULHDQVFKO�VVH GHV 3DOODV DQJHVFKORVVHQ VLQG� O|VHQ�
� 1HW]VWHFNHU LQ GLH 6WHFNGRVH VWHFNHQ� XQG GDV %DWWHULHODGHJHUlW HLQVFKDOWHQ�
� 0HVVHQ 6LH GLH $XVJDQJVVSDQQXQJ PLW HLQHP JHQDXHQ 9ROWPHWHU�
� 6WHOOHQ 6LH DQVFKOLH�HQG PLW 3RWHQWLRPHWHU 3� GLH )ORDW�6SDQQXQJ DXI GHQ YRP

%DWWHULHKHUVWHOOHU HPSIRKOHQHQ :HUW HLQ��
� 6FKDOWHQ 6LH GDV %DWWHULHODGHJHUlW DE� XQG ]LHKHQ 6LH GHQ 1HW]VWHFNHU�

$&+781*� 3RWHQWLRPHWHU 3� LVW HLQH LQWHUQH 6LFKHUXQJ GHV 3DOODV %DWWH�

ULHODGHJHUlWV�GLHVHU GDUI QLFKW YHUVWHOOW ZHUGHQ� 'LH *DUDQWLH

I�U GDV %DWWHULHODGHJHUlW HUOLVFKW� ZHQQ GLH (LQVWHOOXQJ YRQ

3� YHUlQGHUW ZXUGH�

��� /$'(675209(57(,/(5

%HL %HGDUI NDQQ HLQ /DGHVWURPYHUWHLOHU �7\S $UJR
YRQ 9LFWURQ (QHUJLH� DQ GDV %DWWHULHODGHJHUlW DQJH�
VFKORVVHQ ZHUGHQ� ,Q GLHVHP )DOOH PX� GLH $XV�
JDQJVVSDQQXQJ HUK|KW ZHUGHQ� XP GHQ 6SDQQXQJV�
YHUOXVW GXUFK GHQ /DGHVWURPYHUWHLOHU DXV]XJOHLFKHQ�
+LHU]X LVW /HLWEU�FNH -3� YRQ GHQ 6WLIWHQ � XQG � DXI
GLH 6WLIWH � XQG � XP]XVWHFNHQ�

��� $866&+$/7(1 '(5 6,&+(581* *(*(1

+2+( %$77(5,(63$1181*

'LH 6LFKHUXQJ JHJHQ ]X KRKH %DWWHULHVSDQQXQJ LVW
LP %HGDUIVIDOO DXV]XVFKDOWHQ� 'DV NDQQ X�8� EHL GHU
$QZHQGXQJ GHV 3DOODV %DWWHULHODGHJHUlWV PLW HLQHP
'\QDPR Q|WLJ VHLQ�
+LHU]X LVW /HLWEU�FNH -3� YRQ GHQ 6WLIWHQ � XQG � DXI
GLH 6WLIWH � XQG � XP]XVWHFNHQ�

��� %(187=81* '(6 3$//$6 %$77(5,(/$'(*(5b76 ������$/6

63(,681*

'DV 3DOODV %DWWHULHODGHJHUlW LVW DOV 1HW]WHLO ]X EHQXW]HQ� RKQH GD� HLQH %DWWHULH
DQJHVFKORVVHQ LVW�
6WHOOHQ 6LH GDV *HUlW DXI SHUPDQHQWHV )ORDW�/DGHQ� LQGHP 6LH /HLWEU�FNH -3� DXI GLH
6WLIWH � XQG � VWHFNHQ �VLHKH $EVFKQLWW �����
6WHOOHQ 6LH PLW 3RWHQWLRPHWHU 3� �VLHKH $EVFKQLWW ���� GLH $XVJDQJVVSDQQXQJ DXI
GHQ JHZ�QVFKWHQ :HUW HLQ�
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��� 67g581*(1

,P )DOOH HLQHU 6W|UXQJ VLQG PHKUHUH 3XQNWH ]X �EHUSU�IHQ�� %HYRU .RQWUROOHQ DP
3DOODV GXUFKJHI�KUW ZHUGHQ� VLQG DOOH DQ GLH %DWWHULHDQVFKO�VVH GHV 3DOODV
DQJHVFKORVVHQHQ *HUlWH ]X O|VHQ� .DQQ GLH 6W|UXQJ QLFKW EHKREHQ ZHUGHQ� ZHQGHQ 6LH
VLFK ELWWH DQ ,KUHQ 9LFWURQ (QHUJLH�9HUWUHWHU�

3UREOHP 0|JOLFKH 8UVDFKH $EKLOIH

'DV *HUlW IXQNWLRQLHUW

QLFKW�

'LH 1HW]VSDQQXQJ PX� ]ZLVFKHQ

��� 9DF XQG ��� 9DF OLHJHQ�

0HVVHQ 6LH GLH 1HW]VSDQQXQJ�

XQG VRUJHQ 6LH GDI�U� GD� VLH

]ZLVFKHQ ��� 9DF XQG ��� 9DF

OLHJW�

(LQJDQJVVLFKHUXQJ GHIHNW� 6LFKHUXQJ HUVHW]HQ�

$XVJDQJVVLFKHUXQJ GHIHNW� 6LFKHUXQJ HUVHW]HQ�

'LH %DWWHULH ZLUG QLFKW

YROOVWlQGLJ JHODGHQ�

'DV *HUlW LVW DXI SHUPDQHQWHV

)ORDW�/DGHQ HLQJHVWHOOW�

*HUlW DXI DXWRPDWLVFKHV /DGHQ

HLQVWHOOHQ�

6FKOHFKWHU %DWWHULHDQVFKOX�� %DWWHULHDQVFKO�VVH NRQWUROOLHUHQ�

/DGHVSDQQXQJ IDOVFK HLQJHVWHOOW� /DGHVSDQQXQJ DXI ����� 9GF

HLQVWHOOHQ�

%DWWHULH PLW ]X JUR�HU .DSD]LWlW� %DWWHULHNDSD]LWlW PX� ]ZLVFKHQ

�� XQG ��� $K OLHJHQ�

'LH %DWWHULH ZLUG

�EHUODGHQ�

'DV *HUlW LVW DXI SHUPDQHQWHV

%RRVW�/DGHQ HLQJHVWHOOW�

*HUlW DXI DXWRPDWLVFKH /DGHQ

HLQVWHOOHQ�

/DGHVSDQQXQJ IDOVFK HLQJHVWHOOW /DGHVSDQQXQJ DXI ����� 9GF

HLQVWHOOHQ�

6FKOHFKWH %DWWHULH� %DWWHULH NRQWUROOLHUHQ�

'DV *HKlXVH GHV 3DOODV GDUI QXU YRQ HLQHP EHIXJWHQ (OHNWURWHFKQL�

NHU JH|IIQHW ZHUGHQ� %HYRU GDV *HKlXVH JH|IIQHW ZLUG� LVW GHU

1HW]VWHFNHU ]X ]LHKHQ�
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��� 7(&+1,6&+(�'$7(1

��� (,1*$1*

(LQJDQJVQHQQVSDQQXQJ ��� � ��� 9DF ,QQHUKDOE GLHVHV %HUHLFKV ZLUG GDV

RUGQXQJVJHPl�H )XQNWLRQLHUHQ GHV

*HUlWHV JHZlKUOHLVWHW�

)UHTXHQ]EHUHLFK �� � �� +] ,QQHUKDOE GLHVHV %HUHLFKV ZLUG GDV

RUGQXQJVJHPl�H )XQNWLRQLHUHQ GHV

*HUlWHV JHZlKUOHLVWHW�

(LQJDQJVVLFKHUXQJ ��� 9DF ���� $ VFKQHOO� �[�� PP RGHU JOHLFKZHUWLJ

&RV SKL ����

(LQJDQJVVWURP ��� $ EHL ��� 9DF XQG ����� 9GF � �� $

��� $86*$1*

+RKH /DGHVSDQQXQJ

�ERRVW�

����� 9GF

1LHGULJH /DGHVSDQQXQJ

�IORDW�

����� 9GF

/DGHFKDUDNWHULVWLN ,8R8 JHPl� ',1 �����

6SDQQXQJVVWDELOLWlW r � �

6SDQQXQJVDXVJOHLFK I�U

/DGHVWURPYHUWHLOHU

� ��� 9 �EHU /HLWEU�FNH

$XVJDQJVVWURP PD[LPDO �� $

$XVJDQJVVSDQQXQJV�

ZHOOLJNHLW

�� P9WW� JHPHVVHQ EHL ��$ 2KPVFKHU /DVW

� �� P9WW� DQJHVFKORVVHQ DQ HLQH %DWWHULH YRQ t �� $K

.XU]VFKOX�VLFKHUXQJ GDXHUQG NXU]VFKOX�VLFKHU

.XU]VFKOX�VWURP �� $

6LFKHUXQJ JHJHQ KRKH

%DWWHULHVSDQQXQJ
t ���� 9GF � ��� 9GF

$XVJDQJVVLFKHUXQJ IODFKH $XWRVLFKHUXQJ� �� $

/HFNVWURP DXV %DWWHULH d ��� P$� EHL DXVJHVFKDOWHWHP *HUlW
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��� $//*(0(,1

(LQVFKDOWYHUKDOWHQ 'DV *HUlW NDQQ EHL MHGHU %HODVWXQJ HLQJHVFKDOWHW ZHUGHQ�

:LUNXQJVJUDG �� � EHL ��� 9DF XQG ����� 9GF � �� $

7HPSHUDWXUEHUHLFK � �& ELV ��� q& 'DV RUGQXQJVJHPl�H )XQNWLRQLHUHQ GHV

*HUlWV ZLUG LQQHUKDOE GLHVHV %HUHLFKV JHZlKUOHLVWHW�

(LQJDQJVVSDQQXQJVLFKHUXQJ

QLHGULJ

*HUlW VFKDOWHW VLFK DE EHL�

*HUlW VFKDOWHW VLFK ZLHGHU HLQ EHL�

��� 9DF ��� ����

��� 9DF ��� ����
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