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���,1752'8&7,21

��� *HQHUDO

9LFWURQ (QHUJLH

9LFWURQ (QHUJLH LV NQRZQ LQWHUQDWLRQDOO\ IRU WKH GHYHORSPHQW DQG PDQXIDFWXUH RI

HOHFWULFDO HQHUJ\ VXSSO\ V\VWHPV� 7KLV LV GXH WR WKH FRQVWDQW DWWHQWLRQ JLYHQ E\ WKH

GHYHORSPHQW GHSDUWPHQW WR SURGXFW UHVHDUFK DQG WKH DSSOLFDWLRQ RI QHZ WHFKQRORJLHV LQ

LWV SURGXFWV�

9LFWURQ (QHUJLH V\VWHPV SURYLGH KLJK TXDOLW\ HQHUJ\ VXSSOLHV LQ SODFHV ZKHUH WKHUH LV

QR SHUPDQHQW FRQQHFWLRQ WR WKH HOHFWULFLW\ PDLQV�

$ VWDQG�DORQH DXWRPDWLF HQHUJ\ VXSSO\ V\VWHP PD\ FRQVLVW RI D 9LFWURQ (QHUJLH

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

UHTXLUHG DQG VWRUDJH EDWWHULHV ZLWK VXIILFLHQW FDSDFLW\�

7KH SRVVLELOLWLHV DQG DSSOLFDWLRQV LQ WKH ILHOG� RQ VKLSV RU LQ RWKHU SODFHV ZKHUH D

PRELOH ��� 9DF DOWHUQDWLQJ FXUUHQW VRXUFH LV UHTXLUHG DUH YHU\ QXPHURXV� 9LFWURQ

(QHUJLH HTXLSPHQW FDQ EH XVHG IRU DOO W\SHV RI HOHFWULFDO DSSOLDQFHV IRU ZKLFK D KLJK

TXDOLW\ HQHUJ\ VXSSO\ LV UHTXLUHG� 7KHVH PD\ EH GRPHVWLF� WHFKQLFDO RU RIILFH

HTXLSPHQW� RU DQ LQVWUXPHQW ZKLFK LV VHQVLWLYH WR LQWHUIHUHQFH�

7KH $WODV ������ DQG ������

7KHVH LQVWUXFWLRQV GHVFULEH WKH LQVWDOODWLRQ� IXQFWLRQV DQG XVH RI WKH $WODV ������ DQG

������ LQYHUWHUV LQFOXGLQJ WKH SURYLVLRQV IRU SURWHFWLRQ�
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��� :DUQLQJV

7KH LQYHUWHU FDVLQJ PXVW EH RSHQHG RQO\ E\ D TXDOLILHG

HOHFWULFLDQ� %HIRUH WKH FDVLQJ LV RSHQHG� WKH LQYHUWHU PXVW EH

VZLWFKHG RII�

7KH FRQYHUWHU LV 127 SURWHFWHG DJDLQVW SRODULW\ UHYHUVDO RI WKH

FRQQHFWHG VWRUDJH EDWWHU\ ���� FRQQHFWHG WR ��� DQG ���

FRQQHFWHG WR ����� )ROORZ WKH FRQQHFWLRQ SURFHGXUH� 7KH IDFWRU\

JXDUDQWHH LV YRLG LI D IDXOW LV FDXVHG WR WKH LQYHUWHU GXH WR

SRODULW\ UHYHUVDO�

$ GDQJHURXV YROWDJH LV SUHVHQW RQ VRPH PHWDO SDUWV RI WKH

FRPSRQHQWV LQ WKH LQYHUWHU�

7KH RQ�RII VZLWFK RQ WKH IURQW RI WKH LQYHUWHU GRHV QRW VZLWFK RII

WKH VWRUDJH EDWWHU\ YROWDJH�

7KH LQYHUWHU ZLOO EH VHULRXVO\ GDPDJHG LI D GLIIHUHQW DOWHUQDWLQJ

YROWDJH LV DSSOLHG WR WKH ��� 9DF RXWSXW �H�J� IURP D JHQHUDWRU��

7KLV GDPDJH LV QRW FRYHUHG E\ WKH IDFWRU\ JXDUDQWHH�
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)LJXUH ��

7KH $WODV LQYHUWHU

���'(6&5,37,21

��� �7KH�$WODV�LQYHUWHU

7KH $WODV ������ LV D �� 9ROW� ��� :DWW LQYHUWHU� 7KH

$WODV ������ LV D �� 9ROW� ��� :DWW LQYHUWHU� $OO $WODV

LQYHUWHUV DUH WHVWHG IRU VHUYLFHDELOLW\ DQG VWRXWO\

SDFNDJHG IRU VKLSPHQW� 7KH $WODV LV KRXVHG LQ D

UREXVW DOXPLQLXP FDVLQJ VXLWDEOH IRU IORRU RU ZDOO

PRXQWLQJ� 7KH FRQQHFWLRQV DUH ORFDWHG RQ WKH

XQGHUVLGH RI WKH FDVLQJ� 7KH $WODV SURGXFHV DQ

DOWHUQDWLQJ YROWDJH RI ��� 9DF��� +] IURP D ��9GF RU

��9GF YROWDJH �GHSHQGLQJ RQ WKH W\SH��

$V WKH IUHTXHQF\ LV FU\VWDO FRQWUROOHG� D VWDEOH �� +]

LV JXDUDQWHHG� 7KLV PHDQV WKDW YLGHR UHFRUGHU FORFNV�

FORFN UDGLRV DQG VLPLODU FRQWLQXH WR UXQ LQ V\QFKURQLVP�

%\ XVLQJ KLJK IUHTXHQF\ VZLWFKLQJ WHFKQLTXHV� D KLJK OHYHO RI HIILFLHQF\ LV DVVXUHG�

7KH LQWHUQDO FRQVXPSWLRQ �QR�ORDG FRQVXPSWLRQ� RI WKH $WODV LV ORZ�

7KH $WODV FDQ EH FRQQHFWHG WR SUDFWLFDOO\ DOO W\SHV RI HOHFWULFDO DQG HOHFWURQLF

HTXLSPHQW�

���� 3URWHFWLRQ�GHYLFHV

7KH PDQ\ EXLOW�LQ SURWHFWLRQ GHYLFHV PDNH WKH $WODV H[WUHPHO\ UHOLDEOH� 7KLV VHFWLRQ

H[SODLQV WKH SURWHFWLRQ GHYLFHV LQ PRUH GHWDLO� )RU WKH SUHFLVH YDOXHV VHH WKH

WHFKQLFDO VSHFLILFDWLRQV LQ VHFWLRQ ��

6KRUW�FLUFXLW SURWHFWLRQ

7KH RXWSXW RI WKH $WODV LV VKRUW�FLUFXLW SURWHFWHG� $V VRRQ DV WKH VKRUW�FLUFXLW LV

UHPRYHG� WKH $WODV LPPHGLDWHO\ UHVXPHV ZRUNLQJ� )RU WKLV UHDVRQ� LQFRUSRUDWLRQ RI D

IXVH LQ WKH RXWSXW RI WKH $WODV LV XQQHFHVVDU\�

7HPSHUDWXUH SURWHFWLRQ

7KH LQWHUQDO WHPSHUDWXUH RI WKH HOHFWURQLFV LV PHDVXUHG FRQWLQXRXVO\�

%HIRUH WKH WHPSHUDWXUH ULVHV WRR KLJK EHFDXVH RI D KLJK DPELHQW WHPSHUDWXUH� WKH

$WODV VZLWFKHV RII� 7KH UHG ³WHPSHUDWXUH´ /(' WKHQ FRPHV RQ�

7KH $WODV VWDUWV DJDLQ DXWRPDWLFDOO\ DV VRRQ DV WKH WHPSHUDWXUH KDV IDOOHQ

VXIILFLHQWO\�
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2YHUORDG SURWHFWLRQ

7KH RYHUORDG SURWHFWLRQ FRPHV LQWR RSHUDWLRQ ZKHQ WRR JUHDW D ORDG LV FRQQHFWHG WR

WKH $WODV� 7KH RYHUORDG SURWHFWLRQ RSHUDWHV DV IROORZV�

� 7KH UHG ³RYHUORDG´ /(' FRPHV RQ DV VRRQ DV WRR JUHDW D ORDG LV FRQQHFWHG WR WKH

$WODV�

� ,I WKH ORDG KDV IDOOHQ VXIILFLHQWO\ ZLWKLQ �� VHFRQGV� WKH $WODV XVXDOO\ FRQWLQXHV WR

RSHUDWH DQG WKH UHG ³RYHUORDG´ /(' JRHV RXW DJDLQ�

� ,I WKH ORDG KDV QRW IDOOHQ VXIILFLHQWO\ ZLWKLQ �� VHFRQGV� WKH $WODV VZLWFKHV RII

DQG WKH UHG ³RYHUORDG´ /(' VWD\V DOLJKW� $V VRRQ DV WKH ORDG KDV IDOOHQ

VXIILFLHQWO\� WKH $WODV VZLWFKHV RQ DJDLQ DIWHU �� VHFRQGV DQG WKH UHG ³RYHUORDG´

/(' JRHV RXW�

,QSXW YROWDJH SURWHFWLRQ

7KH $WODV VZLWFKHV RII LI WKH LQSXW YROWDJH LV WRR ORZ� 7KH $WODV VZLWFKHV RQ DJDLQ DV

VRRQ DV WKH LQSXW YROWDJH KDV ULVHQ WR QRUPDO DJDLQ�

7KH $WODV VZLWFKHV RII LI WKH LQSXW YROWDJH LV WRR KLJK� 7KH $WODV VZLWFKHV RQ DJDLQ DV

VRRQ DV WKH LQSXW YROWDJH KDV IDOOHQ WR QRUPDO DJDLQ�



$WODV ������ ������ PDQXDO SDJH ��victron energie

���,16758&7,216�)25�86(

���� ,QVWDOODWLRQ

7KH $WODV VKRXOG EH LQVWDOOHG LQ D GU\� ZHOO YHQWLODWHG DUHD� (QVXUH DGHTXDWH

YHQWLODWLRQ LQ YLHZ RI WKH KHDW ZKLFK LV SURGXFHG E\ WKH $WODV� :KHQ WKH DPELHQW

WHPSHUDWXUH LV KLJK� WKH SRZHU ZKLFK FDQ EH GHOLYHUHG ZLOO GHFUHDVH� HIILFLHQF\ ZLOO

EHFRPH ORZHU DQG WKH VHUYLFH OLIH VKRUWHU�

7KH $WODV LV VXLWDEOH IRU ZDOO RU IORRU PRXQWLQJ� 7KH GLPHQVLRQV RI WKH $WODV DQG WKH

SRVLWLRQV RI WKH DWWDFKPHQW KROHV DUH VKRZQ LQ WKH GUDZLQJ LQ VHFWLRQ �� 0DNH VXUH

WKDW WKH LQVLGH LV VWLOO SURSHUO\ DFFHVVLEOH DIWHU WKH $WODV LV LQVWDOOHG�

(QVXUH WKDW WKH GLVWDQFH EHWZHHQ WKH $WODV DQG WKH VWRUDJH EDWWHU\ LV DV VKRUW DV

SRVVLEOH� WKLV GLVWDQFH PXVW EH QR PRUH WKDQ � PHWUHV�

���� &RQQHFWLRQV

7KH SRZHU SRLQW �$& RXWSXW� LV ORFDWHG RQ WKH IURQW RI WKH $WODV� 7KH FRQQHFWLRQV

IRU WKH ��9GF RU ��9GF LQSXW� WKH HDUWK FRQQHFWLRQ DQG UHPRWH FRQWURO DUH ORFDWHG

RQ WKH XQGHUVLGH RI WKH FDVLQJ� VHH ILJXUH ��

(DUWK FRQQHFWLRQ

7KH HDUWK VFUHZ RI WKH $WODV PXVW EH FRQQHFWHG WR DQ DFWXDO HDUWK SRLQW� 7KH HDUWK

VFUHZ LV ORFDWHG RQ WKH XQGHUVLGH RI WKH $WODV FDVLQJ�

7KH FRQQHFWLRQ WR WKH HOHFWULFLW\ PDLQV PXVW EH LQ DFFRUGDQFH ZLWK WKH VDIHW\

UHTXLUHPHQWV LQ IRUFH�

� 2Q D ERDW� &RQQHFW WKH HDUWK VFUHZ WR WKH HDUWK SODWH RU WKH VNLQ RI WKH VKLS

� 2Q ODQG� &RQQHFW WKH HDUWK VFUHZ WR WKH HDUWK RI WKH HOHFWULFLW\ PDLQV�

� :LWK PRELOH DSSOLFDWLRQV �FDU� FDUDYDQ� HWF��� &RQQHFW WKH HDUWK VFUHZ WR WKH

FKDVVLV RI WKH YHKLFOH�

)LJXUH ��

8QGHUVLGH YLHZ RI WKH $WODV�

'& FRQQHFWLRQ
SOXV ���

'& FRQQHFWLRQ
PLQXV ���

5HPRWH
FRQQHFWLRQ

HDUWK VFUHZ
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6WRUDJH EDWWHU\ FRQQHFWLRQ

7KH FRQQHFWLRQV IRU WKH VWRUDJH EDWWHU\ DUH ORFDWHG RQ WKH XQGHUVLGH RI WKH $WODV

FDVLQJ�

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

RQ WKH $WODV�

x &RQQHFW WKH SRVLWLYH ��� SROH RI WKH EDWWHU\ WR WKH SRVLWLYH ��� EDWWHU\

FRQQHFWLRQ RQ WKH $WODV�

$V WKH FRQQHFWLRQV EHWZHHQ WKH VWRUDJH EDWWHULHV DQG WKH $WODV DUH H[WUHPHO\

LPSRUWDQW IRU WKH FRUUHFW ZRUNLQJ RI WKH $WODV� WLJKWHQ WKH FDEOH FRQQHFWLRQV SURSHUO\

DQG XVH FDEOHV ZKLFK DUH DV VKRUW DQG WKLFN DV SRVVLEOH WR PLQLPLVH WKH YROWDJH GURS

EHWZHHQ WKH $WODV DQG WKH EDWWHU\� 7KH VKRUWHU DQG WKLFNHU WKH FDEOHV� WKH ORZHU WKHLU

UHVLVWDQFH�

&DEOHV ORQJHU WKDQ � PHWUHV DUH QRW DGYLVDEOH� 7KH WDEOH EHORZ JLYHV WKH PLQLPXP

UHFRPPHQGHG FURVV�VHFWLRQV IRU WKH FRSSHU FRUH RI WKH EDWWHU\ FDEOHV�

&DEOH OHQJWK &DEOH GLDPHWHU
$WODV ������

&DEOH GLDPHWHU
$WODV ������

XS WR ��� P � PPð ��� PPð

EHWZHHQ ��� DQG
� P

�� PPð � PPð

��� 9DF FRQQHFWLRQ

'H ���9DF SRZHU SRLQW �$& RXWSXW� LV ORFDWHG RQ WKH IURQW RI WKH $WODV� 1R DGDSWHUV

DUH UHTXLUHG IRU FRQQHFWLQJ DSSOLDQFHV WR WKH ��� 9ROW RXWSXW� 7KH SOXJ RI WKH

DSSOLDQFH WR EH FRQQHFWHG LV VLPSO\ SOXJJHG LQWR WKH SRZHU SRLQW RQ WKH $WODV� 7KH

OHDG RI WKH DSSOLDQFH WR EH FRQQHFWHG PXVW QRW EH ORQJHU WKDQ �� PHWUHV�

7KH LQYHUWHU LV 127 SURWHFWHG DJDLQVW SRODULW\ UHYHUVDO RI WKH

FRQQHFWHG VWRUDJH EDWWHU\ ���� FRQQHFWHG WR ��� DQG ���

FRQQHFWHG WR ����� )ROORZ WKH FRQQHFWLRQ SURFHGXUH� 7KH IDFWRU\

JXDUDQWHH LV YRLG LI D IDXOW LV FDXVHG WR WKH LQYHUWHU GXH WR

SRODULW\ UHYHUVDO

7KH LQYHUWHU ZLOO EH VHULRXVO\ GDPDJHG LI D GLIIHUHQW DOWHUQDWLQJ

YROWDJH LV DSSOLHG WR WKH ��� 9DF RXWSXW �H�J� IURP D JHQHUDWRU��

7KLV GDPDJH LV QRW FRYHUHG E\ WKH IDFWRU\ JXDUDQWHH�
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���� 2SHUDWLRQ

7KH VZLWFK DQG WKH LQGLFDWRU /('V DUH ORFDWHG RQ WKH IURQW RI WKH $WODV� VHH

ILJXUH ��

³2Q´ SRVLWLRQ

6ZLWFK WKH $WODV RQ E\ PRYLQJ WKH VZLWFK WR WKH

³RQ´ SRVLWLRQ�

7KH ³RQ´ /(' OLJKWV XS DV VRRQ DV D YROWDJH LV

SUHVHQW DW WKH RXWSXW�

2YHUORDG

7KH ³RYHUORDG´ /(' OLJKWV XS LI WKH $WODV LV

RYHUORDGHG�

7HPSHUDWXUH WRR KLJK

7KH ³WHPSHUDWXUH´ /(' OLJKWV XS LI WKH

HOHFWURQLFV LQ WKH $WODV RYHUKHDW DV D UHVXOW RI WRR

KLJK DQ DPELHQW WHPSHUDWXUH�

��� 0DLQWHQDQFH

7KH $WODV UHTXLUHV QR VSHFLILF PDLQWHQDQFH� $Q DQQXDO FKHFN RI WKH HOHFWULFDO

FRQQHFWLRQV LV UHFRPPHQGHG� .HHS WKH $WODV DV GU\� FOHDQ DQG GXVW�IUHH DV SRVVLEOH�

)LJXUH �� /RFDWLRQ RI WKH VZLWFK

DQG LQGLFDWRU /('V�
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���237,216

��� 5HPRWH�FRQWURO

$ UHPRWH FRQWURO FDQ EH FRQQHFWHG WR WKH $WODV IRU VZLWFKLQJ RQ DQG RII� 7KH

FRQQHFWLRQ LV PDGH E\ ILWWLQJ D VZLWFK EHWZHHQ WKH ³UHPRWH´ DQG ³�´ WHUPLQDOV� VHH

ILJXUH �� :KHQ WKH VZLWFK LV FORVHG� WKH $WODV LV VZLWFKHG RQ�

���� $OWHULQJ�WKH�RXWSXW�YROWDJH

7KH RXWSXW YROWDJH LV VHW LQ WKH IDFWRU\ WR ���9DFUPV ZLWK D ORDG RI ���: DQG ��9GF

�RU ��9GF� LQSXW YROWDJH�

7R DOWHU WKH RXWSXW YROWDJH� SURFHHG DV IROORZV�

� 2SHQ WKH FDVLQJ E\ UHPRYLQJ WKH VFUHZV RQ WKH OHIW DQG ULJKW KDQG VLGHV DQG WKHQ

UHPRYLQJ WKH FRYHU� VHH ILJXUH ��

5HPRWH FRQQHFWLRQ� FRQQHFWLRQ

)LJXUH ��

&RQQHFWLQJ WKH

UHPRWH FRQWURO

VZLWFK�

7KH LQYHUWHU FDVLQJ PXVW EH RSHQHG RQO\ E\ D TXDOLILHG

HOHFWULFLDQ� %HIRUH WKH FDVLQJ LV RSHQHG� WKH LQYHUWHU PXVW EH

VZLWFKHG RII�

$ GDQJHURXV YROWDJH LV SUHVHQW RQ VRPH PHWDO SDUWV RI WKH

FRPSRQHQWV LQ WKH LQYHUWHU
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� 7KH DGMXVWPHQW SRLQW� SRWHQWLRPHWHU 3�� LV WR EH IRXQG RQ WKH SULQWHG FLUFXLW

ERDUG LQ WKH $WODV DV VKRZQ LQ ILJXUH ��

� 7KH RXWSXW YROWDJH FDQ EH DOWHUHG E\ WXUQLQJ SRWHQWLRPHWHU 3�� $OZD\V PHDVXUH

WKH RXWSXW YROWDJH RI WKH $WODV ZLWK D WUXH 506 YROWPHWHU�

)LJXUH ��

/RFDWLRQ RI SRWHQWLRPHWHU 3� RQ WKH

SULQWHG FLUFXLW ERDUG�

)LJXUH ��

2SHQLQJ WKH FDVLQJ�

3�
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���7528%/(6+227,1*

,I D IDXOW RFFXUV� VRPH SRLQWV FDQ EH FKHFNHG� %HIRUH FKHFNV DUH FDUULHG RXW RQ WKH

$WODV� DOO HTXLSPHQW FRQQHFWHG WR WKH VWRUDJH EDWWHU\ FRQQHFWLRQV RI WKH $WODV PXVW EH

GLVFRQQHFWHG� 6RPH DSSOLDQFHV VXFK DV FHUWDLQ WHOHYLVLRQV� YLGHRV� DXGLR HTXLSPHQW�

PHDVXULQJ LQVWUXPHQWV DQG QDYLJDWLRQ HTXLSPHQW JLYH WURXEOH�IUHH RSHUDWLRQ RQO\ RQ D

VLQH�ZDYH YROWDJH�

,I WKH IDXOW FDQQRW EH UHFWLILHG� FRQVXOW \RXU 9LFWURQ (QHUJLH GHDOHU�

3UREOHP 3RVVLEOH FDXVH 6ROXWLRQ

7KH $WODV GRHV QRW
ZRUN ZKHQ VZLWFKHG
RQ�

7RR KLJK D ORDG KDV
EHHQ FRQQHFWHG WR WKH
RXWSXW RI WKH $WODV�

5HPRYH WKH ORDG IURP WKH
$WODV�

7KH LQSXW YROWDJH LV WRR
KLJK RU WRR ORZ�

0DNH VXUH WKDW WKH LQSXW
YROWDJH LV EURXJKW ZLWKLQ WKH
FRUUHFW YDOXHV� &KHFN WKH
YROWDJH GURS DFURVV WKH
EDWWHU\ FDEOHV�

7KH EDWWHU\ FDEOHV DUH
QRW SURSHUO\ FRQQHFWHG
RU DUH WKH ZURQJ
GLDPHWHU�

&RQQHFW WKH EDWWHU\ FDEOHV
SURSHUO\ DQG FKHFN WKH FDEOH
GLDPHWHU�

7KH SOXV ��� DQG WKH
PLQXV ��� RI WKH $WODV
GR QRW FRUUHVSRQG WR
WKH SROHV RI WKH EDWWHU\�

6ZLWFK RII WKH $WODV DQG
FRQQHFW WKH EDWWHU\ FRUUHFWO\
WR WKH $WODV�
&KHFN WKH LQSXW IXVH�V� DQG
UHSODFH WKHVH LI QHFHVVDU\�

7KH RXWSXW YROWDJH LV
WRR KLJK RU WRR ORZ�

7KH RXWSXW YROWDJH KDV
EHHQ PHDVXUHG ZLWK
WKH ZURQJ YROWPHWHU�

0HDVXUH WKH RXWSXW YROWDJH
ZLWK D WUXH 506 YROWPHWHU�

3RWHQWLRPHWHU 3� LV
ZURQJO\ DGMXVWHG�

$GMXVW WKH RXWSXW YROWDJH ZLWK
SRWHQWLRPHWHU 3� DJDLQ DQG
FKHFN ZKHWKHU WKH RXWSXW
YROWDJH DVVXPHV WKH FRUUHFW
YDOXH� VHH VHFWLRQ ��



$WODV ������ ������ PDQXDO SDJH ��victron energie

���7(&+1,&$/�63(&,),&$7,216

��� ,QSXW

$WODV ������ $WODV������

,QSXW YROWDJH QRPLQDO �� 9GF �� 9GF

,QSXW YROWDJH UDQJH ��������� 9GF ��������� 9GF

6ZLWFK�RQ YROWDJH ORZ�
KLJK�

���� 9GF
���� 9GF

���� 9GF
���� 9GF

6ZLWFK�RII YROWDJH ORZ�
KLJK�

��� 9GF
���� 9GF

���� 9GF
���� 9GF

9ROWDJH ULSSOH 0D[� �� 506 0D[� �� 506

,QSXW FXUUHQW QRPLQDO �� $ �� $

,QSXW FXUUHQW PD[LPXP �� $ �� $

1R ORDG � : � :

,QSXW IXVHV �[ ��$ FDU IXVH �[ ��$ FDU IXVH

���� 2XWSXW

2XWSXW YROWDJH ��� 9DF ��� �� DW ���:

)UHTXHQF\ ��+] ��� ����+]�

2XWSXW YROWDJH IRUP 7UDSH]RLGDO �PRGLILHG VLQH ZDYH��

&RV SKL ��� FDSDFLWLYH WR ��� LQGXFWLYH�

1RPLQDO SRZHU ���: �FRV SKL  ���� ����& � � ���&�
:KHQ WKH DPELHQW WHPSHUDWXUH LV KLJK WKH SRZHU LV
DXWRPDWLFDOO\ GHFUHDVHG�

7HPSRUDU\ PD[� SRZHU ���: IRU �� PLQXWHV �FRV SKL  ��

(IILFLHQF\ ��� �DW ���� ORDG� FRV SKL  ��

/RFDWLRQ RI WKH

LQSXW IXVH�V�
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��� 3URWHFWLRQ�GHYLFHV

2YHUORDG SURWHFWLRQ 7KH $WODV DXWRPDWLFDOO\ VZLWFKHV RII DIWHU ��
VHFRQGV DV VRRQ DV WKH ORDG H[FHHGV ���: �

6KRUW�FLUFXLW SURWHFWLRQ 7KH RXWSXW LV VKRUW�FLUFXLW SURRI�
7KH VKRUW�FLUFXLW FXUUHQW DW WKH LQSXW LV ���$
�������� DQG ���$ �������� UHVSHFWLYHO\�

7HPSHUDWXUH SURWHFWLRQ 7KH WHPSHUDWXUH RI FULWLFDO SDUWV LV PHDVXUHG� ,I LW
EHFRPHV WRR KLJK� WKH $WODV VZLWFKHV RII� $IWHU
FRROLQJ GRZQ� WKH $WODV VZLWFKHV RQ DJDLQ
DXWRPDWLFDOO\�

+LJK�ORZ ,QSXW YROWDJH
SURWHFWLRQ

7KH $WODV VZLWFKHV RII DXWRPDWLFDOO\�

��� 6WDQGDUGV

(0& (OHFWURPDJQHWLF FRPSDWLELOLW\ LQ DFFRUGDQFH ZLWK
'LUHFWLYH ������ ((&

(PLVVLRQ SURGXFW VWDQGDUG (1������ ����

,PPXQLW\ SURGXFW VWDQGDUG (1������ ����

6DIHW\ VWDQGDUG (1������ ����

��� 0HFKDQLFDO

&DVH $OXPLQLXP� VHDZDWHU�UHVLVWDQW

3URWHFWLRQ ,3 ��

&RORXU EOXH �5$/ ������ HSR[\ FRDWLQJ

'LPHQVLRQV �+ [ : [ '� ��� [ ��� [ �� PP

:HLJKW ���� NJ

&RQQHFWLRQV
$& 2XWSXW
'& ,QSXW
(DUWK
5HPRWH FRQWURO

3RZHU SRLQW RQ WKH IURQW
��� [ ��� PP IDVWRQV RQ SULQWHG FLUFXLW ERDUG
0� VFUHZ RQ XQGHUVLGH
��� [ ��� PP IDVWRQ RQ SULQWHG FLUFXLW ERDUG

&RROLQJ 1DWXUDO FRROLQJ ZLWKRXW IDQ

1RLVH OHYHO �� G%�$�

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

$7/$6��������(1�$7/$6�������

,1+28' ��������� ��3$*,1$

���,1/(,',1* ��

��� $OJHPHHQ ��

��� :DDUVFKXZLQJHQ ��

���%(6&+5,-9,1* ��

��� 'H $WODV RPYRUPHU ��

��� %HYHLOLJLQJHQ ��

���*(%58,.65,&+7/,-1(1 ��

��� ,QVWDOODWLH ��

��� $DQVOXLWLQJHQ ��

��� %HGLHQLQJ ��

��� 2QGHUKRXG ��

���237,(6 ��

��� $IVWDQGVEHGLHQLQJ ��

��� 9HUDQGHUHQ YDQ GH XLWJDQJVVSDQQLQJ ��

���6725,1*(1 ��

���7(&+1,6&+(��63(&,),&$7,(6 ��

��� ,QJDQJ ��

��� 8LWJDQJ ��

��� %HYHLOLJLQJHQ ��

��� 1RUPHQ ��

��� 0HFKDQLVFK ��
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���,1/(,',1*

��� $OJHPHHQ

9LFWURQ (QHUJLH

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 DSSDUDWHQ ZDDUYRRU

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

WHFKQLVFKH RI DGPLQLVWUDWLHYH DSSDUDWXXU ]LMQ PDDU NDQ RRN HHQ VWRULQJVJHYRHOLJ

LQVWUXPHQW ]LMQ�

'H $WODV ������ HQ ������

'H]H KDQGOHLGLQJ EHVFKULMIW GH LQVWDOODWLH� GH IXQFWLRQDOLWHLW HQ KHW JHEUXLN YDQ GH $WODV

������ HQ ������ RPYRUPHU LQFOXVLHI GH EHYHLOLJLQJVYRRU]LHQLQJHQ�
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��� :DDUVFKXZLQJHQ

'H EHKXL]LQJ YDQ GH RPYRUPHU PDJ DOOHHQ JHRSHQG ZRUGHQ GRRU

HHQ EHYRHJG HOHNWULFLHQ� 9RRUGDW GH EHKXL]LQJ JHRSHQG ZRUGW

PRHW GH RPYRUPHU DIJHVFKDNHOG ZRUGHQ�

'H RPYRUPHU LV 1,(7 EHYHLOLJG WHJHQ RPSROLQJ YDQ GH

DDQJHVORWHQ DFFX ���� DDQJHVORWHQ RS ��� HQ ��� DDQJHVORWHQ RS

����� 9ROJ GH DDQVOXLWSURFHGXUH� 'H IDEULHNVJDUDQWLH YHUYDOW

ZDQQHHU HU GRRU RPSROLQJ HHQ GHIHFW DDQ GH RPYRUPHU LV

RQWVWDDQ�

(U VWDDW HHQ JHYDDUOLMNH VSDQQLQJ RS VRPPLJH PHWDOHQ GHOHQ

YDQ GH FRPSRQHQWHQ LQ GH RPYRUPHU�

'H DDQ�XLW VFKDNHODDU RS KHW IURQW YDQ GH RPYRUPHU VFKDNHOW QLHW

GH DFFXVSDQQLQJ XLW�

'H RPYRUPHU ZRUGW HUQVWLJ EHVFKDGLJG ZDQQHHU RS GH ���9DF

XLWJDQJ HHQ DQGHUH ZLVVHOVSDQQLQJ ZRUGW JH]HW �EY� YDQ HHQ

JHQHUDWRU�� 'H]H EHVFKDGLJLQJ YDOW QLHW RQGHU GH

IDEULHNVJDUDQWLH�
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���%(6&+5,-9,1*

��� 'H�$WODV�RPYRUPHU

'H $WODV ������ LV HHQ �� 9ROW� ��� :DWW

RPYRUPHU� 'H $WODV ������ LV HHQ �� 9ROW� ���

:DWW RPYRUPHU� $OOH $WODV RPYRUPHUV ]LMQ RS

IXQFWLRQDOLWHLW JHWHVW HQ GHJHOLMN YHUSDNW YRRU

WUDQVSRUW� 'H $WODV LV RQGHUJHEUDFKW LQ HHQ

UREXXVWH DOXPLQLXP EHKXL]LQJ JHVFKLNW YRRU YORHU�

RI ZDQGPRQWDJH� 'H DDQVOXLWLQJHQ EHYLQGHQ ]LFK

DDQ GH RQGHU]LMGH YDQ GH EHKXL]LQJ�

'H $WODV PDDNW YDQ ��9GF RI YDQ ��9GF VSDQQLQJ

�DIKDQNHOLMN YDQ KHW W\SH� HHQ ZLVVHOVSDQQLQJ YDQ

���9DF��� +]�

'RRUGDW GH IUHTXHQWLH NULVWDO JHVWXXUG ZRUGW LV HHQ VWDELHOH �� +] JHZDDUERUJG�

+LHUGRRU EOLMYHQ YLGHRUHFRUGHUNORNNHQ� NORNUDGLR¶V H�G� V\QFKURRQ ORSHQ�

'RRU WRHSDVVLQJ YDQ KRRJIUHTXHQW VFKDNHOWHFKQLHNHQ LV HHQ KRRJ UHQGHPHQW

JHZDDUERUJG� +HW HLJHQ YHUEUXLN �KHW QXOODVWYHUEUXLN� YDQ GH $WODV LV ODDJ�

'H $WODV NDQ RS YULMZHO DOOH VRRUWHQ HOHNWULVFKH HQ HOHNWURQLVFKH DSSDUDWXXU ZRUGHQ

DDQJHVORWHQ�

��� %HYHLOLJLQJHQ

'H $WODV LV GRRU GH YHOH LQJHERXZGH EHYHLOLJLQJHQ XLWHUPDWH EHGULMIV]HNHU� ,Q GLW

KRRIGVWXN ZRUGHQ GH EHYHLOLJLQJVYRRU]LHQLQJHQ QDGHU WRHJHOLFKW� 9RRU GH H[DFWH

ZDDUGHQ ]LH GH WHFKQLVFKH VSHFLILFDWLHV LQ KRRIGVWXN ��

.RUWVOXLWEHYHLOLJLQJ

'H XLWJDQJ YDQ GH $WODV LV EHYHLOLJG WHJHQ NRUWVOXLWLQJ� =RGUD GH NRUWVOXLWLQJ ZRUGW

RSJHKHYHQ KHUYDW GH $WODV RQPLGGHOOLMN ]LMQ ZHUNLQJ� +HW LV GDDURP RYHUERGLJ RP

HHQ ]HNHULQJ LQ GH XLWJDQJ YDQ GH $WODV RS WH QHPHQ�

7HPSHUDWXXUEHYHLOLJLQJ

'H LQWHUQH WHPSHUDWXXU YDQ GH HOHNWURQLFD ZRUGW FRQWLQX JHPHWHQ�

9RRUGDW GH WHPSHUDWXXU GRRU HHQ KRJH RPJHYLQJVWHPSHUDWXXU WH KRRJ RSORRSW�

VFKDNHOW GH $WODV XLW� 'H URGH ³WHPSHUDWXUH´ OHG JDDW GDQ DDQ�

'H $WODV VWDUW ZHHU DXWRPDWLVFK ]RGUD GH WHPSHUDWXXU YROGRHQGH LV JHGDDOG�

$IEHHOGLQJ ��

'H $WODV RPYRUPHU�
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2YHUEHODVWLQJVEHYHLOLJLQJ

'H RYHUEHODVWLQJVEHYHLOLJLQJ WUHHGW LQ ZHUNLQJ ZDQQHHU HU HHQ WH JURWH EHODVWLQJ RS

GH $WODV ZRUGW DDQJHVORWHQ� 'H RYHUEHODVWLQJVEHYHLOLJLQJ ZHUNW DOV YROJW�

� 'H URGH ³RYHUORDG´ OHG EHJLQW WH EUDQGHQ ]RGUD HU HHQ WH JURWH EHODVWLQJ RS GH

$WODV LV DDQJHVORWHQ�

� :DQQHHU ELQQHQ �� VHFRQGHQ GH EHODVWLQJ YROGRHQGH JHGDDOG LV� EOLMIW GH $WODV

JHZRRQ GRRUZHUNHQ HQ JDDW GH URGH ³RYHUORDG´ OHG ZHHU XLW�

� :DQQHHU ELQQHQ �� VHFRQGHQ GH EHODVWLQJ QLHW YROGRHQGH JHGDDOG LV� VFKDNHOW GH

$WODV XLW HQ EOLMIW GH URGH ³RYHUORDG´ OHG EUDQGHQ� =RGUD GH EHODVWLQJ YROGRHQGH

JHGDDOG LV� VFKDNHOW GH $WODV QD �� VHFRQGHQ ZHHU LQ HQ JDDW GH URGH ³RYHUORDG´

OHG XLW�

,QJDQJVVSDQQLQJVEHYHLOLJLQJ

'H $WODV VFKDNHOW XLW ZDQQHHU GH LQJDQJVVSDQQLQJ WH ODDJ LV� 'H $WODV VFKDNHOW ZHHU

LQ ]RGUD GH LQJDQJVVSDQQLQJ ZHHU WRW QRUPDOH ZDDUGH LV JHVWHJHQ�

'H $WODV VFKDNHOW XLW ZDQQHHU GH LQJDQJVVSDQQLQJ WH KRRJ LV� 'H $WODV VFKDNHOW ZHHU

LQ ]RGUD GH LQJDQJVVSDQQLQJ ZHHU WRW QRUPDOH ZDDUGH LV JHGDDOG�
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���*(%58,.65,&+7/,-1(1

��� ,QVWDOODWLH

,QVWDOOHHU GH $WODV LQ HHQ GURJH HQ JRHG JHYHQWLOHHUGH UXLPWH� /HW RS YROGRHQGH

YHQWLODWLH PHW KHW RRJ RS GH ZDUPWH ZHONH JHSURGXFHHUG ZRUGW GRRU GH $WODV� %LM

HHQ KRJH RPJHYLQJVWHPSHUDWXXU ]DO KHW WH OHYHUHQ YHUPRJHQ DIQHPHQ� KHW UHQGHPHQW

ODJHU ZRUGHQ HQ GH OHYHQVGXXU NRUWHU ]LMQ�

'H $WODV LV JHVFKLNW YRRU PRQWDJH DDQ GH ZDQG RI RS GH YORHU� 'H DIPHWLQJHQ YDQ GH

$WODV HQ GH SODDWV YDQ GH EHYHVWLJLQJVJDWHQ VWDDQ LQ GH WHNHQLQJ LQ KRRIGVWXN �� /HW

HU RS GDW� QD LQVWDOODWLH YDQ GH $WODV� GH ELQQHQ]LMGH JRHG EHUHLNEDDU EOLMIW�

=RUJ GDW GH DIVWDQG WXVVHQ GH $WODV HQ GH DFFX ]R NRUW PRJHOLMN LV� GH]H DIVWDQG PDJ

PD[LPDDO � PHWHU ]LMQ�

��� $DQVOXLWLQJHQ

'H ZDQGFRQWDFWGRRV �$& RXWSXW� EHYLQGW ]LFK RS GH YRRU]LMGH YDQ GH $WODV� 'H

DDQVOXLWLQJHQ YRRU GH ��9GF RI GH ��9GF LQJDQJ� GH DDUGDDQVOXLWLQJ HQ GH

DIVWDQGVEHGLHQLQJ EHYLQGHQ ]LFK DDQ GH RQGHU]LMGH YDQ GH EHKXL]LQJ� ]LH DIEHHOGLQJ

��

$DUGDDQVOXLWLQJ

'H DDUGVFKURHI YDQ GH $WODV PRHW YHUERQGHQ ]LMQ PHW HHQ HFKW DDUGSXQW� 'H

DDUGVFKURHI EHYLQGW ]LFK DDQ GH RQGHU]LMGH YDQ GH $WODV EHKXL]LQJ�

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

YHLOLJKHLGVHLVHQ�

� 2S HHQ ERRW� 9HUELQG GH DDUGVFKURHI PHW GH DDUGSODDW RI GH VFKHHSVKXLG�

� $DQ ODQG� 9HUELQG GH DDUGVFKURHI PHW GH DDUGH YDQ KHW HOHFWULFLWHLWVQHW�

� %LM PRELHOH WRHSDVVLQJHQ �DXWR� FDUDYDQ� HWF��� 9HUELQG GH DDUGVFKURHI PHW KHW

FKDVVLV YDQ KHW YRHUWXLJ�

$IEHHOGLQJ ��

2QGHUDDQ]LFKW YDQ GH $WODV�

'& DDQVOXLWLQJ
SOXV ���

'& DDQVOXLWLQJ
PLQ ���

5HPRWH
DDQVOXLWLQJ

DDUGVFKURHI
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$FFX�DDQVOXLWLQJ

'H DDQVOXLWLQJHQ YRRU GH DFFX EHYLQGHQ ]LFK DDQ GH RQGHU]LMGH YDQ GH $WODV

EHKXL]LQJ�

x 6OXLW GH QHJDWLHYH ��� DFFX SRRO DDQ RS GH QHJDWLHYH ��� DFFX DDQVOXLWLQJ YDQ GH

$WODV�

x 6OXLW GH SRVLWLHYH ��� DFFX SRRO DDQ RS GH SRVLWLHYH ��� DFFX DDQVOXLWLQJ YDQ GH

$WODV�

'H DDQVOXLWLQJHQ WXVVHQ GH DFFX¶V HQ GH $WODV ]LMQ XLWHUPDWH EHODQJULMN YRRU GH

JRHGH ZHUNLQJ YDQ GH $WODV� 'UDDL GDDURP GH NDEHOYHUELQGLQJHQ JRHG DDQ HQ JHEUXLN

]R NRUW HQ ]R GLN PRJHOLMNH NDEHOV RP KHW VSDQQLQJVYHUOLHV WXVVHQ GH $WODV 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�

.DEHO OHQJWH .DEHO GLDPHWHU
$WODV ������

.DEHO GLDPHWHU
$WODV ������

WRW ��� P � PPð ��� PPð

WXVVHQ ��� DQG � P �� PPð � PPð

���9DF�DDQVOXLWLQJ

'H ���9DF ZDQGFRQWDFWGRRV �$& RXWSXW� EHYLQGW ]LFK RS GH YRRU]LMGH YDQ GH $WODV�

9RRU KHW DDQVOXLWHQ YDQ DSSDUDWXXU DDQ GH ��� 9ROW XLWJDQJ ]LMQ JHHQ KXOSPLGGHOHQ

QRGLJ� 'H VWHNNHU YDQ KHW DDQ WH VOXLWHQ DSSDUDDW ZRUGW HHQYRXGLJ LQ GH

ZDQGFRQWDFWGRRV YDQ GH $WODV JHVWRNHQ� +HW VQRHU YDQ KHW DDQ WH VOXLWHQ DSSDUDDW

PDJ QLHW ODQJHU ]LMQ GDQ �� PHWHU�

'H RPYRUPHU LV 1,(7 EHYHLOLJG WHJHQ RPSROLQJ YDQ GH

DDQJHVORWHQ DFFX ���� DDQJHVORWHQ RS ��� HQ ��� DDQJHVORWHQ RS

����� 9ROJ GH DDQVOXLWSURFHGXUH� 'H IDEULHNVJDUDQWLH YHUYDOW

ZDQQHHU HU GRRU RPSROLQJ HHQ GHIHFW DDQ GH RPYRUPHU LV

RQWVWDDQ�

'H $WODV ZRUGW HUQVWLJ EHVFKDGLJW ZDQQHHU RS GH ���9DF

XLWJDQJ HHQ DQGHUH ZLVVHOVSDQQLQJ ZRUGW JH]HW �EY� YDQ HHQ

JHQHUDWRU�� 'H]H EHVFKDGLJLQJ YDOW QLHW RQGHU GH JDUDQWLH�
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��� %HGLHQLQJ

'H VFKDNHODDU HQ GH LQGLFDWLH OHGV EHYLQGHQ ]LFK RS KHW IURQW YDQ GH $WODV� ]LH

DIEHHOGLQJ ��

'H ³RQ´ SRVLWLH

6FKDNHO GH $WODV DDQ GRRU GH VFKDNHODDU QDDU GH

³RQ´ SRVLWLH WH VFKDNHOHQ�

'H OHG ³RQ´ JDDW EUDQGHQ ]RGUD HU HHQ VSDQQLQJ

RS GH XLWJDQJ DDQZH]LJ LV�

2YHUEHODVWLQJ

'H OHG ³RYHUORDG´ EUDQGW ZDQQHHU GH $WODV WH

]ZDDU RYHUEHODVW ZRUGW�

7H KRJH WHPSHUDWXXU

'H OHG ³WHPSHUDWXUH´ JDDW EUDQGHQ ZDQQHHU GH

HOHNWURQLFD LQ GH $WODV WH ZDUP ZRUGW DOV JHYROJ

YDQ HHQ WH KRJH RPJHYLQJVWHPSHUDWXXU�

��� 2QGHUKRXG

'H $WODV YHUHLVW JHHQ VSHFLILHN RQGHUKRXG� (HQ MDDUOLMNVH FRQWUROH YDQ GH HOHNWULVFKH

DDQVOXLWLQJHQ LV DDQ WH EHYHOHQ� +RXG GH $WODV ]R GURRJ� VFKRRQ HQ VWRIYULM PRJHOLMN�

$IEHHOGLQJ �� /RFDWLH YDQ GH

VFKDNHODDU HQ GH LQGLFDWLH OHGV�
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���237,(6

��� $IVWDQGVEHGLHQLQJ

2S GH $WODV NDQ HHQ DIVWDQGVEHGLHQLQJ �UHPRWH� YRRU KHW DDQ� HQ XLWVFKDNHOHQ

ZRUGHQ DDQJHVORWHQ� 'H DDQVOXLWLQJ ZRUGW JHUHDOLVHHUG GRRU HHQ VFKDNHODDU WXVVHQ GH

NOHPPHQ ³UHPRWH´ HQ ³�´ WH SODDWVHQ� ]LH DIEHHOGLQJ �� %LM JHVORWHQ VFKDNHODDU LV GH

$WODV DDQJHVFKDNHOG�

��� 9HUDQGHUHQ�YDQ�GH�XLWJDQJVVSDQQLQJ

'H XLWJDQJVVSDQQLQJ ZRUGW LQ GH IDEULHN DIJHVWHOG RS ���9DFUPV ELM HHQ EHODVWLQJ

YDQ ���: HQ ��9GF �RI ��9GF� LQJDQJVVSDQQLQJ�

2P GH XLWJDQJVVSDQQLQJ WH YHUDQGHUHQ PRHW KHW YROJHQGH JHGDDQ ZRUGHQ�

� 2SHQ GH EHKXL]LQJ GRRU GH VFKURHYHQ DDQ GH OLQNHU HQ UHFKWHU ]LMNDQW WH

YHUZLMGHUHQ HQ GDDUQD GH NDS WH YHUZLMGHUHQ� ]LH DIEHHOGLQJ ��

5HPRWH DDQVOXLWLQJ� DDQVOXLWLQJ

$IEHHOGLQJ��

+HW DDQVOXLWHQ YDQ

GH DIVWDQGVEHGLH�

QLQJVVFKDNHODDU�

'H EHKXL]LQJ YDQ GH RPYRUPHU PDJ DOOHHQ JHRSHQG ZRUGHQ

GRRU HHQ EHYRHJG HOHNWULFLHQ� 9RRUGDW GH EHKXL]LQJ JHRSHQG

ZRUGW PRHW GH RPYRUPHU DIJHVFKDNHOG ZRUGHQ�

(U VWDDW HHQ JHYDDUOLMNH VSDQQLQJ RS VRPPLJH PHWDOHQ GHOHQ

YDQ GH FRPSRQHQWHQ LQ GH RPYRUPHU�
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� +HW DIUHJHOSXQW� SRWHQWLRPHWHU 3�� LV RS GH SULQW YDQ GH $WODV WH YLQGHQ ]RDOV

DDQJHJHYHQ LQ DIEHHOGLQJ ��

� 'H XLWJDQJVVSDQQLQJ NDQ YHUDQGHUG ZRUGHQ GRRU DDQ SRWHQWLRPHWHU 3� WH

GUDDLHQ� 0HHW GH XLWJDQJVVSDQQLQJ YDQ GH $WODV DOWLMG PHW HHQ ³WUXH 506´

YROWPHWHU�

$IEHHOGLQJ ��

3ODDWV YDQ SRWHQWLRPHWHU 3� RS GH SULQW�

$IEHHOGLQJ ��

2SHQHQ YDQ GH EHKXL]LQJ�

3�
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,Q JHYDO YDQ VWRULQJ NXQQHQ HQNHOH SXQWHQ JHFRQWUROHHUG ZRUGHQ� 9RRUGDW FRQWUROHV

DDQ GH $WODV XLWJHYRHUG ZRUGHQ PRHW DOOH DSSDUDWXXU� DDQJHVORWHQ RS GH DFFX�

DDQVOXLWLQJHQ YDQ GH $WODV� ORV JHNRSSHOG ZRUGHQ� 6RPPLJH DSSDUDWXXU� ZDDURQGHU

EHSDDOGH WY¶V� YLGHR¶V� DXGLR�DSSDUDWXXU� PHHWLQVWUXPHQWHQ� QDYLJDWLH�DSSDUDWXXU�

IXQFWLRQHUHQ DOOHHQ VWRULQJYULM RS HHQ VLQXVYRUPLJH VSDQQLQJ�

,QGLHQ GH VWRULQJ QLHW YHUKROSHQ NDQ ZRUGHQ UDDGSOHHJ GDQ XZ 9LFWURQ (QHUJLH�GHDOHU�

3UREOHHP 0RJHOLMNH RRU]DDN 2SORVVLQJ

1DGDW GH $WODV LV
DDQJHVFKDNHOG ZHUNW
GH $WODV QLHW�

(HQ WH KRJH EHODVWLQJ
LV RS GH XLWJDQJ YDQ GH
$WODV DDQJHVORWHQ�

9HUZLMGHU GH EHODVWLQJ YDQ GH
$WODV�

'H LQJDQJVVSDQQLQJ LV
WH KRRJ RI WH ODDJ�

=RUJ GDW GH LQJDQJVVSDQQLQJ
ELQQHQ GH JRHGH ZDDUGHQ
NRPW WH OLJJHQ� &RQWUROHHU KHW
VSDQQLQJVYHUOLHV RYHU GH
DFFXNDEHOV�

'H DFFXNDEHOV ]LMQ QLHW
JRHG DDQJHVORWHQ RI
KHEEHQ HHQ YHUNHHUGH
GLDPHWHU�

6OXLW GH DFFXNDEHOV JRHG DDQ
HQ FRQWUROHHU GH NDEHO�
GLDPHWHU�

'H SOXV ��� HQ GH PLQ
��� YDQ GH $WODV NRPHQ
QLHW RYHUHHQ PHW GH
DFFXSROHQ�

6FKDNHO GH $WODV XLW HQ VOXLW
GH DFFX FRUUHFW RS GH $WODV
DDQ�
&RQWUROHHU GH LQJDQJV�
]HNHULQJ�HQ� HQ YHUYDQJ GH]H
LQGLHQ QRGLJ�

'H XLWJDQJVVSDQQLQJ
LV WH KRRJ RI WH ODDJ�

'H XLWJDQJVVSDQQLQJ LV
PHW HHQ YHUNHHUGH
YROWPHWHU JHPHWHQ�

0HHW GH XLWJDQJVVSDQQLQJ
PHW HHQ ³WUXH 506´ YROWPHWHU�

3RWHQWLRPHWHU 3� LV
YHUNHHUG LQJHVWHOG�

5HJHO GH XLWJDQJVVSDQQLQJ
PHW SRWHQWLRPHWHU 3� RSQLHXZ
DI HQ FRQWUROHHU RI GH
XLWJDQJVVSDQQLQJ GH JRHGH
ZDDUGH DDQQHHPW� ]LH
KRRIGVWXN ��
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��� ,QJDQJ

$WODV ������ $WODV������

,QJDQJVVSDQQLQJ QRPLQDDO �� 9GF �� 9GF

,QJDQJVVSDQQLQJ EHUHLN ��������� 9GF ��������� 9GF

,QVFKDNHOVSDQQLQJ ODDJ�
KRRJ�

���� 9GF
���� 9GF

���� 9GF
���� 9GF

8LWVFKDNHOVSDQQLQJ ODDJ�
KRRJ�

��� 9GF
���� 9GF

���� 9GF
���� 9GF

6SDQQLQJVULPSHO 0D[� �� 506 0D[� �� 506

,QJDQJVVWURRP QRPLQDDO �� $ �� $

,QJDQJVVWURRP PD[LPDDO �� $ �� $

1XOODVW � : � :

,QJDQJV]HNHULQJHQ �[ ��$ DXWR]HNHULQJ �[ ��$ DXWR]HNHULQJ

��� 8LWJDQJ

8LWJDQJVVSDQQLQJ ��� 9DF ��� �� ELM ���:

)UHTXHQWLH ��+] ��� ����+]�

8LWJDQJVVSDQQLQJ YRUP 7UDSH]LXP �JHPRGLILFHHUGH VLQXV��

&RV SKL ��� FDSDFLWLHI WRW ��� LQGXFWLHI�

1RPLQDDO YHUPRJHQ ���: �FRV SKL  ���� ����& � � ���&�
%LM HHQ KRJH RPJHYLQJVWHPSHUDWXXU ZRUGW KHW
YHUPRJHQ DXWRPDWLVFK WHUXJJHUHJHOG�

7LMGHOLMN PD[� YHUPRJHQ ���: JHGXUHQGH �� PLQXWHQ �FRV SKL  ��

5HQGHPHQW ��� �ELM ���� EHODVWLQJ� FRV SKL  ��

3ODDWV YDQ GH

LQJDQJV�

]HNHULQJ�HQ�
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��� %HYHLOLJLQJHQ

2YHUEHODVWLQJVEHYHLOLJLQJ 'H $WODV VFKDNHOW QD �� VHFRQGHQ DXWRPDWLVFK XLW
]RGUD GH EHODVWLQJ ERYHQ GH ���: NRPW�

.RUWVOXLWEHYHLOLJLQJ 'H XLWJDQJ LV NRUWVOXLWYDVW�
'H NRUWVOXLWVWURRP DDQ GH LQJDQJ LV UHVSHFWLHYHOLMN
���$ �������� HQ ���$ ���������

7HPSHUDWXXU EHYHLOLJLQJ 'H WHPSHUDWXXU YDQ NULWLVFKH RQGHUGHOHQ ZRUGW
JHPHWHQ� ,QGLHQ GH]H WH KRRJ ZRUGW VFKDNHOW GH
$WODV XLW� 1D DINRHOLQJ VFKDNHOW GH $WODV
DXWRPDWLVFK ZHHU LQ�

+RJH�ODJH
LQJDQJVVSDQQLQJV�
EHYHLOLJLQJ

'H VFKDNHOW DXWRPDWLVFK XLW�

��� 1RUPHQ

(0& (OHFWUR PDJQHWLF FRPSDELOLW\ DFFRUGLQJ�
'LUHFWLYH ������ ((&

(PLVVLRQ SURGXFW VWDQGDUG (1������ ����

,PPXQLW\ SURGXFW VWDQGDUG (1������ ����

6DIHW\ VWDQGDUG (1������ ����

��� 0HFKDQLVFK

.DVW $OXPLQLXP� ]HHZDWHUEHVWHQGLJ

%HVFKHUPLQJ ,3 ��

.OHXU EODXZ �5$/ ������ HSR[\ FRDWLQJ

$IPHWLQJ �+ [ % [ '� ��� [ ��� [ �� PP

*HZLFKW ���� NJ

$DQVOXLWLQJHQ
$& 8LWJDQJ�
'& ,QJDQJ
$DUGH
$IVWDQGVEHGLHQLQJ

:DQGFRQWDFWGRRV RS GH YRRU]LMGH
��� [ ��� PP IDVWRQV RS SULQW
0� VFKURHI DDQ GH RQGHU]LMGH
��� [ ��� PP IDVWRQ RS SULQW

.RHOLQJ 1DWXXUOLMNH NRHOLQJ ]RQGHU YHQWLODWRU

*HOXLG �� G%�$�

5HODWLHYH YRFKWLJKHLG PD[LPDDO ���
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9LFWURQ (QHUJLH %9

'H 3DDO ��

���� -* $OPHUH�+DYHQ

7KH 1HWKHUODQGV $UWLFOH QXPEHU � 0$18�������

'RFXPHQW QXPEHU� $7������

SKRQH�  �� � ��� �� ��� ���� 9HUVLRQ � .0( ����

ID[�  �� � ��� �� � ��� ���� 'DWH � �� -XQH ����

6XEMHFW WR FKDQJH ZLWKRXW QRWLFH�  :LM]LJLQJHQ RQGHU YRRUEHKRXG�

'HDOHU�

6WRFN QXPEHU�


