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*HDFKWH 3DQDVRQLF�NODQW�
+DUWHOLMN JHIHOLFLWHHUG PHW GH DDQNRRS YDQ XZ 3DQDVRQLF .OHXUHQWHOHYLVLH� :LM KRSHQ GDW X MDUHQ ODQJ SOH]LHU
]XOW KHEEHQ YDQXZQLHXZH79�WRHVWHO� 'LW LV HHQ WHFKQLVFK ]HHUJHDYDQFHHUG WRHVWHO�PDDUPHWGH4XLFN6WDUW�
KDQGOHLGLQJ NXQW X VQHO JDDQ JHQLHWHQ YDQ XZ 79� 'DDUQD NXQW X GH UHVW YDQ GH KDQGOHLGLQJ OH]HQ RP WH OHUHQ
KRH X YROOHGLJ JHEUXLN NXQW PDNHQ YDQ DOOH IXQFWLHV� 9RRU HYHQWXHOH YUDJHQ QD KHW OH]HQ YDQ GH]H
JHEUXLNVDDQZLM]LQJ NXQW X NRQWDNW RSQHPHQ PHW 3DQDVRQLF���&HQWUH 1HGHUODQG� 7HOHIRRQ ��������������

:DDUVFKXZLQJHQ HQ YRRU]RUJVPDDWUHJHOHQ �� � � � � � �

4XLFN 6WDUW�KDQGOHLGLQJ �� � � � � � � � � � � � � � � � � � � � � � � � �

%HGLHQLQJVIXQFWLHV HQ DDQVOXLWLQJHQ �� � � � � � � � � � � � � �

*HEUXLN YDQ GH EHHOGVFKHUPPHQX
V �� � � � � � � � � � � � � �

%HHOGPHQX �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*HOXLGPHQX �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$IVWHPPHQX �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

,QVWHOPHQX �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$IVWHPPHQX � 3URJUDPPD�DDQSDVVLQJ ��� � � � � � � � � � �

$IVWHPPHQX � $XWRPDWLVFK LQVWHOOHQ �$73� ��� � � � � � �

$IVWHPPHQX � +DQGPDWLJ LQVWHOOHQ ��� � � � � � � � � � � � � �

26'�7DDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

4�/LQN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$9�VHOHFWLH HQ �LQVWHOOLQJ ��� � � � � � � � � � � � � � � � � � � � � � �

9&5�'9'�EHGLHQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � �

7HOHWHNVWEHGLHQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$XGLR��YLGHR �$9��DDQVOXLWLQJHQ ��� � � � � � � � � � � � � � � � �

9RRU]LMGH� $9� $XGLR�9LGHR �5&$� HQ
+RRIGWHOHIRRQDDQVOXLWLQJHQ ��� � � � � � � � � � � � � � � � � � � � � �

6&$57� HQ 6�9LGHR�DDQVOXLWLQJHQ ��� � � � � � � � � � � � � � � � �

$FKWHU]LMGH� $9��$9� ���SHQV �6&$57� HQ 5&$
$XGLR�XLWJDQJHQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6WRULQJVWDEHO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7HU LQIRUPDWLH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6SHFLILFDWLHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

- 'LW 79�WRHVWHO LV ]R RQWZRUSHQ GDW KHW ZHUNW RS
��� � ��� 9� �� +] ZLVVHOVWURRP�

- 2P EHVFKDGLJLQJ� HOHNWULVFKH VFKRNNHQ RI EUDQG WH
YRRUNRPHQ PDJ KHW WRHVWHO QRRLW DDQ YRFKW ZRUGHQ
EORRWJHVWHOG� +HW WRHVWHO QRRLW LQ HHQ YRFKWLJH RPJHYLQJ
SODDWVHQ�

- :$$56&+8:,1*� +22*63$11,1*���
'H DFKWHUNDQW YDQ GLW WRHVWHO QRRLW YHUZLMGHUHQ� GDDU GDQ
GHOHQ WRHJDQNHOLMN ZRUGHQ GLH RQGHU VWURRP VWDDQ� +HW
79�WRHVWHO EHYDW JHHQ RQGHUGHOHQ HQ�RI FRPSRQHQWHQ GLH
X]HOI NXQW UHSDUHUHQ RI YHUYDQJHQ�

- +HW WRHVWHO QLHW EORRWVWHOOHQ DDQ GLUHFW ]RQOLFKW RI DQGHUH
ZDUPWHEURQQHQ

- 'H $DQ�8LW�VFKDNHODDU YHUEUHHNW GH YHUELQGLQJ PHW KHW
HOHNWULFLWHLWVQHW QLHW YROOHGLJ� +DDO GH VWHNNHU XLW KHW
VWRSFRQWUDFW ZDQQHHU KHW WRHVWHO JHGXUHQGH ODQJHUH WLMG
QLHW JHEUXLNW ZRUGW�

- 21'(5+28' 9$1 '( .$67 (1 %((/'%8,6
1HHP GH VWHNNHU XLW KHW VWRSFRQWDFW� =RZHO GH NDVW DOV GH
EHHOGEXLV NXQQHQ JHUHLQLJG ZRUGHQ GRRU ]H DI WH QHPHQ
PHW HHQ ]DFKWH GRHN GLH EHYRFKWLJG LV PHW HHQ PLOG
ZDVPLGGHO HQ ZDWHU� *HEUXLN JHHQ VFKRRQPDDNPLGGHO GDW

EHQ]HHQ RI SHWUROHXP EHYDW� $OWLMG YRRU]LFKWLJ ]LMQ DOV X
ELMYRRUEHHOG KHW 79�VFKHUP DDQUDDNW� GDDU GLW VWDWLVFK
JHODGHQ NDQ ]LMQ�

- (HQ JRHGH YHQWLODWLH HQ UHLQLJLQJ LV YHUHLVW RP WH
YRRUNRPHQ GDW HOHNWULVFKH RQGHUGHOHQ GRRU RYHUYHUKLWWLQJ
GHIHFW UDNHQ� :LM DGYLVHUHQ X RP HHQ DIVWDQG YDQ
PLQLPDDO �FP� URQG GH 7HOHYLVLH YULM WH KRXGHQ DOV GH]H LQ
HHQ PHXEHO ��� RI WXVVHQ SODQNHQ JHSODDWVW LV HQ RP HHQ
UHJHOPDWLJ UHLQLJLQJV RQGHUKRXG WH ODWHQ XLWYRHUHQ GRRU XZ
2IILFLHOH 3DQDVRQLF 'HDOHU�

'UDDJ ELM WRW KHW EHKRXG YDQ KHW PLOLHX

- /HJH HQ RSODDGEDUH EDWWHULMHQ PRJHQ QLHW ELM KHW KXLVYXLO

ZRUGHQ JHSODDWVW�

- :LQ DGYLHV LQ ELM GH SODDWVHOLMNH DXWRULWHLWHQ YRRU LQIRUPDWLH

RYHU VSHFLDOH SODDWVHQ YRRU .OHLQ &KHPLVFK $IYDO �.�&�$��

ZDDU X GH JHEUXLNWH EDWWHULMHQ NXQW LQOHYHUHQ�

1LHW ZHJJRRLHQ�
PDDU LQOHYHUHQ

DOV .&$�
1/

:(/.20
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:$$56&+8:,1*(1 (1 9225=25*60$$75(*(/(1



�

5

&RQWUROHHU HHUVW RI GH 9&5 RS 6WDQG�E\ VWDDW

$OV X HHQ QLHXZH 4�/LQN FRPSDWLEHOH 9&5 DDQVOXLW� NXQW X GH]H QX
LQVFKDNHOHQ� 2YHUJHEUDFKWH DIVWHPJHJHYHQV NRPHQ RYHUHHQ PHW GLH
YDQ GH WHOHYLVLH� $OV X HHQ QLHXZH 1(;79,(:/,1. FRPSDWLEHOH 9&5
DDQVOXLW� PRHW X KHW RYHUEUHQJHQ KDQGPDWLJ LQ ZHUNLQJ VWHOOHQ�
5DDGSOHHJ XZ 9&5�KDQGOHLGLQJ YRRU PHHU LQIRUPDWLH�

- ,QGLHQ GH 9&5 GH YDQ GH 79 RYHUJHEUDFKWH JHJHYHQV QLHW DFFHSWHHUW� PRHW X ZHOOLFKW GH GRZQORDG�RSWLH XLW KHW PHQX YDQ GH 9&5
VHOHFWHUHQ�

- LQGLHQ 4�/LQN QLHW FRUUHFW IXQFWLRQHHUW� PRHW X FRQWUROHUHQ RI KLM DDQJHVORWHQ LV RS GH $9��DDQVOXLWLQJ YDQ GH WHOHYLVLH� RI GH
6&$57�YHUELQGLQJ kYROOHGLJ IXQFWLRQHHOl LV HQRI GH9&5FRPSDWLEHO LVPHW4�/LQN� 1(;79,(:/,1. RI RYHUHHQNRPVWLJH WHFKQRORJLHùQ�
1HHP FRQWDFW RS PHW XZ GHDOHU YRRU PHHU LQIRUPDWLH�

- 9RRU PHHU LQIRUPDWLH RYHU 4���/LQN HQ DSSDUDWXXU DDQVOXLWLQJ� ]LH GH EODG] ��� �� HQ ���

�

�

�

�

2)

%DWWHULMHQ YRRU GH
DIVWDQGVEHGLHQLQJ
�� [ 5� �80��

$IVWDQGVEHGLHQLQJ
�(85�������

&RQWUROHHU RI DOOH RQGHUVWDDQGH DFFHVVRLUHV HQ DUWLNHOHQ DDQZH]LJ ]LMQ�
*HEUXLNVDDQZLM]LQJ

74%�(����

79�JDUDQWLHEHZLMV

- &RQWUROHHU RI GH EDWWHULMHQ RS GH
MXLVWH ZLM]H �� HQ ���� JHSODDWVW ]LMQ�

- *HEUXLN JHHQ RXGH HQ QLHXZH
EDWWHULMHQ GRRU HONDDU� 9HUZLMGHU OHJH
EDWWHULMHQ RQPLGGHOOLMN�

- *HEUXLN QLHW YHUVFKLOOHQGH W\SHQ
EDWWHULMHQ GRRU HONDDU� E�Y� DONDOLQH HQ
PDQJDDQ�EDWWHULMHQ� *HEUXLN JHHQ
RSODDGEDUH �1L�&DG��

6OXLW GH VWHNNHUV YDQ GH DQWHQQH HQ GH DQGHUH
DSSDUDWHQ DDQ

6HOHFWHHU XZ ODQG

1X EHJLQW GH DXWRPDWLVFKH
LQVWDOODWLH� GH ]HQGHUV

ZRUGHQ RSJH]RFKW HQ LQ KHW
JHKHXJHQ RSJHVODJHQ�

,QGLHQ HHQ FRPSDWLEHOH 9&5
DDQJHVORWHQ LV RS GH

$9��DDQVOXLWLQJ� ZRUGHQ GH
SURJUDPPDJHJHYHQV YLD GH

4�/LQN QDDU GH 9&5
JHNRSLHHUG� =LH SDJLQD ���

%DWWHULMHQ YRRU GH
DIVWDQGVEHGLHQLQJ

*HOXLGVYROXPH
DDQSDVVHQ 9DQ NDQDDO

YHUDQGHUHQ

$OOHHQ YRRU =ZLWVHUODQG HQ %HOJLù�
.LHV GH JHZHQVWH WDDO

'UXN GH URGH WRHWV LQ

&+��

6WDUW $73 +DQG� DIVW� 9HUODWHQ

'HXWVFKODQG
gVWHUUHLFK
)UDQFH
,WDOLD
(VSDxD
3RUWXJDO
1HGHUODQG
'DQPDUN
6YHULJH
1RUJH
6XRPL
%HOJLs
6FKZHL]
(//$'$
(�(X

/DQG

6HOHFWLH

$73 ,1 :(5.,1*

=2(.(1 � 020(17 *('8/'

79 � $9 � 9HUODWHQ

�� ����� ��

&+��

&+�� ;<=

48,&. 67$57�+$1'/(,',1*

8VHU *XLGH
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.HX]HVFKDNHODDU 79 NLMNHQ RI
$9�EHGLHQLQJ �]LH SDJLQD ���

6WDQGE\ $$1�8,7�VFKDNHODDU
,QGUXNNHQ RP GH 79 LQ WH

VFKDNHOHQ RI XLW WH VFKDNHOHQ
�VWDQGE\��

.LH]HQ YDQ ]HQGHUSRVLWLHV PHW WZHH
FLMIHUV ������� EHKXOS YDQ GH QXPHULHNH
WRHWVHQ

3URJUDPPD � .DQDDONHX]HWRHWVHQ
����� HQ WHOHWHNVW�SDJLQDWRHWVHQ

�]LH SDJLQD ���

0HQXWRHWVHQ
,QGUXNNHQ RP GH EHHOG�� JHOXLG� HQ

LQVWHOPHQX
V RS WH URHSHQ �]LH SDJLQD ��

*HOXLG $DQ�8LW

'LUHFWH NDQDDOLQJDYH
,QGUXNNHQ WLMGHQV QRUPDDO 79�NLMNHQ

RI LQ KHW DIVWHP��
SURJUDPPD�DDQSDVVLQJ RI
KDQGPDWLJ DIVWHPPHQX HQ

YHUYROJHQV PHW GH QXPHULHNH
WRHWVHQ KHW NDQDDOQXPPHU LQJHYHQ�

7HOHWHNVWWRHWVHQ �=LH SDJLQD ���

*HNOHXUGH WRHWVHQ YRRU
SURJUDPPD�DDQSDVVLQJVIXQFWLHV
�]LH SDJLQD ���
7HOHWHNVWIXQFWLHV �]LH SDJLQD ���
$9�VHOHFWLH �]LH SDJLQD ���

1HWYRHGLQJ $$1�8,7�VFKDNHODDU

675 �JHKHXJHQ�
:RUGW JHEUXLNW YRRU KHW
RSVODDQ YDQ DIVWHP� HQ

DQGHUH IXQFWLHLQVWHOOLQJHQ

) �IXQFWLHNHX]H�
,QGUXNNHQ RP YLD GH VFKHUPIXQFWLHV WH
NLH]HQ� 9ROXPH� &RQWUDVW� +HOGHUKHLG�
.OHXU� 6FKHUSWH� .OHXUVFKDNHULQJ �LQ
176&�PRGXV� /DDJ� +RRJ� %DODQV HQ

$IVWHPPRGXV�

+LHUPHH ZRUGW GH
SURJUDPPDSRVLWLH VWHHGV Q
]HQGHU YHUKRRJG� $OV HHQ IXQFWLH
UHHGV ZRUGW ZHHUJHJHYHQ� GH
WRHWV LQGUXNNHQ� RP GH
JHVHOHFWHHUGH IXQFWLH WH
YHUKRJHQ RI WH YHUODJHQ�

79�$9�VFKDNHODDU �]LH SDJLQD ���

+RRIGWHOHIRRQDDQVOXLWLQJ
�]LH SDJLQD ���

5&$ DXGLR�YLGHR�DDQVOXLWLQJHQ
�]LH SDJLQD ���

5RRG OLFKW EHWHNHQW 6WDQGE\�PRGXV�
*HEUXLN GH VWDQGE\�WRHWV� ����� RI
����WRHWVHQ RP GH 79 LQ WH
VFKDNHOHQ�

'RRU GH 1�WRHWV LQ WH GUXNNHQ ZRUGHQ
GH LQVWHOOLQJHQ XLW KHW 675�JHKHXJHQ

RSJHURHSHQ
675�JHKHXJHQ

&XUVRU�WRHWVHQ YRRU KHW PDNHQ YDQ
VHOHFWLHV HQ DIVWHOOLQJHQ

+HOSWRHWV YRRU GHPRQVWUDWLH
YDQ GH EHHOGVFKHUPPHQX
V

$PELHQFH DDQ�XLW

'LUHFWH 79�RSQDPHWRHWV
�]LH SDJLQD ���

6WDWXVWRHWV
,QGUXNNHQ YRRU ZHHUJDYH YDQ GH

SURJUDPPDSRVLWLH� GH
SURJUDPPDQDDP� KHW NDQDDOQXPPHU�

KHW 79�V\VWHHP� GH WLMG� GH VWHUHRPRGXV
HQ GH SURJUDPPDWDEHO�

9&5��'9'�7RHWVHQ
�]LH SDJLQD ���

%(',(1,1*6)81&7,(6 (1 $$16/8,7,1*(1�
)52173$1((/ (1 $)67$1'%(',(1,1*
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'LW 79�WRHVWHO LV YRRU]LHQ YDQ XLWJHEUHLGH EHHOGVFKHUPPHQX
V YRRU KHW XLWYRHUHQ YDQ DIVWHOOLQJHQ
HQ KHW LQVWHOOHQ YDQ RSWLHV�

%LM VRPPLJH VHOHFWLHV� ]RDOV FRQWUDVW� KHOGHUKHLG� NOHXUHQ HQ VFKHUSWH NXQW X
KHW QLYHDX YHUKRJHQ RI YHUODJHQ�

%LM DQGHUH VHOHFWLHV� ]RDOV GH 8LW�WLPHU� NXQW X HHQ EHSDDOGH NHX]H PDNHQ�

(U ]LMQ RRN VHOHFWLHV� ]RDOV KHW DIVWHPPHQX� GLH HHQ YROJHQG VXEPHQX
RSURHSHQ�

'H %((/'� *(/8,'� (1 ,167(/�WRHWVHQ ZRUGHQ
JHEUXLNW RP GH KRRIGPHQX
V WH RSHQHQ HQ WHYHQV
RP WHUXJ WH NHUHQ QDDU KHW YRRUJDDQGH PHQX�

'H WRHWVHQ FXUVRU RPKRRJ HQ RPODDJ ZRUGHQ
JHEUXLNW RP GH FXUVRU RPKRRJ HQ RPODDJ GRRU GH
PHQX
V WH YHUSODDWVHQ�

'H FXUVRU WRHWVHQ OLQNV HQ UHFKWV ZRUGHQ JHEUXLNW
RP PHQX
V RS WH URHSHQ� QLYHDXV LQ WH VWHOOHQ HQ WH
NLH]HQ XLW GH DDQJHERGHQ RSWLHV�

'H j675
 �WRHWV ZRUGW JHEUXLNW RP GH LQVWHOOLQJHQ
LQ KHW JHKHXJHQ RS WH VODDQ QDGDW X XZ NHX]H
JHPDDNW KHHIW�

'H 79�$9�WRHWV ZRUGW JHEUXLNW RP KHW
PHQXV\VWHHP WH YHUODWHQ HQ WHUXJ WH NHUHQ QDDU
KHW QRUPDOH EHHOGVFKHUP�

0HW GH j+(/3
 �WRHWV ZRUGW HHQ GHPRQVWUDWLH YDQ
DOOH EHVFKLNEDUH PHQX
V ZHHUJHJHYHQ RS KHW
EHHOGVFKHUP� 'UXN RS GH +(/3�WRHWV HQ NLHV HHQ
YDQ GH EHVFKLNEDUH RSWLHV�

0HQXQDDP

6HOHFWLHEDON

6XEPHQX
V

2SWLH LQGLFDWRU

,QVWUXFWLHV

3,&785( 6281' 6(7 83

675

+(/3

"

79�$9

%HHOG

.RQWUDVW

+HOGHUKHLG

.OHXU

6FKHUSWH

.OHXUWHPS� 1RUPDDO

3��15 8LW

$, $DQ

.LHV

:LM]LJHQ

9HUODWHQ79�$9

"

*(%58,. 9$1 '( %((/'6&+(500(18
6
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0HW KHW %HHOGPHQX NXQW X ZLM]LJLQJHQ DDQEUHQJHQ LQ GH EHHOGNZDOLWHLW�

5RHS KHW EHHOGPHQX RS

9HUSODDWV GH EDON QDDU XZ NHX]H

9HUKRRJ RI YHUODDJ QLYHDXV RI

VWHO RSWLHV LQ�

'UXN GH 79�$9�WRHWV LQ RP KHW

EHHOGPHQX WH YHUODWHQ

'H FRQWUDVW�� KHOGHUKHLG� HQ

VFKHUSWH�QLYHDXV NXQQHQ DDQJHSDVW

ZRUGHQ DDQ XZ HLJHQ YRRUNHXU HQ DDQ

GH NLMNRPVWDQGLJKHGHQ�

'HPRJHOLMNKHLGRPGHNOHXUVFKDNHULQJ

LQ WH VWHOOHQ LV DOOHHQ DDQZH]LJ DOV X HHQ

176&�VLJQDDOEURQ DDQJHVORWHQ KHHIW

RS GH 79�

0HW GH NOHXUEDODQV�LQVWHOOLQJ NXQW X GH

DOJHPHQH NOHXULQJ YDQ KHW EHHOG

DDQSDVVHQ�

3�15 UHGXFHHUW DXWRPDWLVFK

RQJHZHQVWH EHHOGUXLV�

'H $,�IXQFWLH DQDO\VHHUW DXWRPDWLVFK

KHW ELQQHQNRPHQGH EHHOG HQ VWHOW KHW

DXWRPDWLVFK DI RS HHQ YHUEHWHUG

FRQWUDVW PHW RSWLPDOH VFKHUSWHGLHSWH

HQ OHYHQGLJH NOHXUVFKDNHULQJHQ�

%((/'0(18

79�$9

%HHOG
79�$9

.RQWUDVW

+HOGHUKHLG

.OHXU

6FKHUSWH

.OHXUWHPS� 1RUPDDO

3��15 8LW

$, $DQ

.LHV

,QVWHOOHQ

9HUODWHQ

%HHOG
79�$9

.RQWUDVW

+HOGHUKHLG

.OHXU

6FKHUSWH

.OHXUWHPS� 1RUPDDO

3��15 8LW

$, $DQ

.LHV

,QVWHOOHQ

9HUODWHQ

6FKHUSWH

.RQWUDVW

.OHXUVFKDNHULQJ

.OHXU

+HOGHUKHLG

6FKHUSWH

.OHXUEDODQV

3�15

$,
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0HW KHW JHOXLGPHQX NXQW X DOOH DVSHFWHQ YDQ KHW JHOXLG DDQSDVVHQ DDQ XZ SHUVRRQOLMNH YRRUNHXU�

5RHS KHW JHOXLGPHQX RS�

9HUSODDWV GH EDON QDDU XZ NHX]H

9HUKRRJ RI YHUODDJ GH

LQVWHOQLYHDXV RI PDDN HHQ NHX]H

XLW GH JHERGHQ RSWLHV�

'UXN GH 79�$9�WRHWV LQ RP KHW

JHOXLGPHQX WH YHUODWHQ�

+LHUPHH VWHOW X KHW DOJHPHQH

JHOXLGVQLYHDX LQ�

0HW GH DIVWHOOLQJ YDQ GH ODJH WRQHQ

ZRUGHQ GH ODJHUH RI GLHSHUH WRQHQ

KRJHU RI ODJHU LQJHVWHOG�

0HW GH DIVWHOOLQJ YDQ GH KRJH WRQHQ

ZRUGHQ GH KRJHUH RI VFKHUSHUH WRQHQ

KRJHU RI ODJHU LQJHVWHOG�

'H EDODQV LV YDQ LQYORHG RS KHW

DI]RQGHUOLMNH JHOXLGVYROXPH YDQ GH

OLQNHU HQ UHFKWHU OXLGVSUHNHU� 8 NXQW GH

EDODQV ]RGDQLJ LQVWHOOHQ GDW KHW

JHOXLGVYROXPH YDQ EHLGH OXLGVSUHNHUV

DDQJHSDVW ZRUGW DDQ XZ OXLVWHUSRVLWLH�

'H $,�IXQFWLH DQDO\VHHUW DXWRPDWLVFK

KHW ELQQHQNRPHQGH JHOXLGVLJQDDO HQ

VWHOW KHW DXWRPDWLVFK DI RS HHQ PLQGHU

UXLV HQ RSWLPDDO JHOXLG�

03; VWDDW JHZRRQOLMN LQJHVWHOG RS

VWHUHR YRRU GH EHVWH JHOXLGVZHHUJDYH�

%LM PLQGHU JRHGH RQWYDQJVWFRQGLWLHV RI

ZDQQHHU KHW JHOXLG QLHW LQ VWHUHR ZRUGW

XLWJH]RQGHQ� LV KHW UDDG]DDP RYHU WH

VFKDNHOHQ RSPRQR� +HW LV RRNPRJHOLMN

RYHU WH VFKDNHOHQRS0RQR �0�� HQ �0��

LQGLHQ GH]H VLJQDOHQ XLWJH]RQGHQ

ZRUGHQ�

+HW JHOXLG NDQ YHUEHWHUG ZRUGHQ GRRU

GH PX]LHN� RI VSUDDNPRGXV LQ WH

VFKDNHOHQ�

$PELHQFH ]RUJW YRRU HHQ G\QDPLVFKH

YHUEHWHULQJ PHW JHVLPXOHHUGH

UXLPWHOLMNH HIIHFWHQ�

*(/8,'0(18

79�$9

6281'

*HOXLG

9ROXPH

/DDJ

+RRJ

%DODQV

$, $DQ

03; 6WHUHR

6WDQG 0XVLHN

5XLPWHOLMN 8LW

79�$9

*HOXLG

.LHV

:LM]LJHQ

9HUODWHQ79�$9

.LHV

,QVWHOOHQ

9HUODWHQ

9ROXPH

/DDJ

+RRJ

%DODQV

$, $DQ

03; 6WHUHR

6WDQG 0XVLHN

5XLPWHOLMN 8LW

*HOXLG
79�$9

9ROXPH

/DDJ

+RRJ

%DODQV

$, 8LW

03; 6WHUHR

6WDQG 0XVLHN

5XLPWHOLMN 8LW

.LHV

:LM]LJHQ

9HUODWHQ

/DDJ

+RRJ

03;

$PELHQFH

%DODQV

0RGXV

9ROXPH

$,



�

+HW ,QVWHOPHQX ELHGW WRHJDQJ WRW YHUVFKLOOHQGH JHDYDQFHHUGH IXQFWLHV HQ WRW KHW $IVWHPPHQX�

5RHS KHW ,QVWHOPHQX RS

9HUSODDWV GH EDON QDDU XZ NHX]H

9HUKRRJ RI YHUODDJ GH

LQVWHOQLYHDXV� PDDN HHQ NHX]H

XLW GH EHVFKLNEDUH RSWLHV RI

URHS DQGHUH PHQX
V RS�

'UXN GH 79�$9�WRHWV LQ RP KHW

LQVWHOPHQX WH YHUODWHQ�

0HW GH 7HOHWHNVWRSWLH NXQW X NLH]HQ

WXVVHQ GH 723�)/2)� RI /,67�PRGXV�

=LH SDJLQD ���

0HW $VSHFW NXQW X EUHHGEHHOG�

XLW]HQGLQJHQ EHNLMNHQ RS KHW FRUUHFWH

EHHOGIRUPDDW �������

0HW GH]H IXQFWLH NXQW X GH WLMG LQVWHOOHQ

ZDDUQD GH 79 XLWJHVFKDNHOG ZRUGW� 'H

XLWVFKDNHOWLMG NXQW X LQ VWDSSHQ YDQ ��

PLQXWHQ LQVWHOOHQ YDQ � WRW �� PLQXWHQ�

0HW4�/LQN NXQW XGHGDWDFRPPXQLFDWLH

PHW HHQ FRPSDWLEHOH 9&5 LQ� HQ

XLWVFKDNHOHQ� =LH SDJLQD ���

+HW $IVWHPPHQX ELHGW WRHJDQJ WRW YHOH

DQGHUH IXQFWLHV� ]RDOV SURJUDPPD�

DDQSDVVLQJ� $73� ILMQDIVWHOOLQJ�

KDQGPDWLJH DIVWHPPLQJ� NOHXUV\VWHHP

HQ YROXPHFRUUHFWLH� =LH SDJLQD ��

0HW 26'�7DDO NXQW X GH WDDO YRRU GH

EHHOGVFKHUPPHQX
V LQVWHOOHQ�

=LH SDJLQD ���

,167(/0(18

79�$9

6(7 83

,QVWHOOLQJHQ

.LHV

:LM]LJHQ

9HUODWHQ

,QVWHOOLQJHQ

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

4��/LQN $DQ

$IVWHP PHQX

7DDONHX]H

.LHV

:LM]LJHQ

9HUODWHQ

,QVWHOOLQJHQ

79�$9

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

4��/LQN $DQ

$IVWHP PHQX

7DDONHX]H

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

4��/LQN 8LW

$IVWHP PHQX

7DDONHX]H

79�$9

.LHV

:LM]LJHQ

9HUODWHQ79�$9

$VSHFW

8LW�WLPHU

7HOHWHNVW

4�/LQN

$IVWHPPHQX

26'��7DDO



�

+HW DIVWHPPHQX ELHGW WRHJDQJ WRW PHQX
V YRRU KDQGPDWLJ DIVWHPPHQ� DXWRPDWLVFK DIVWHPPHQ HQ
ILMQDIVWHPPLQJ�

5RHS KHW LQVWHOPHQX RS

*D QDDU KHW DIVWHPPHQX

5RHS KHW DIVWHPPHQX RS

9HUSODDWV GH EDON QDDU XZ NHX]H

9HUKRRJ RI YHUODDJ GH

LQVWHOQLYHDXV� PDDN HHQ NHX]H

XLW GH EHVFKLNEDUH RSWLHV RI

URHS DQGHUH PHQX
V RS�

'UXN GH 79�$9�WRHWV LQ RP WHUXJ

WH NHUHQ

,Q KHW PHQX k3URJUDPPD�DDQSDVVLQJl

NXQW X ]HQGHUV YHUSODDWVHQ� WRHYRHJHQ�

ZLVVHQ� KHUEHQRHPHQ� EORNNHUHQ HQ

KHHIW X WRHJDQJ WRW KHW 79�V\VWHHP�

=LH SDJLQD ���

0HW KHW $XWRPDWLVFKH ,QVWHOPHQX NXQW

X GH 79 DXWRPDWLVFK ILMQDIVWHPPHQ�

=LH SDJLQD ���

0HW KHW PHQX k+DQGPDWLJH

DIVWHPPLQJl NXQQHQ DI]RQGHUOLMNH

]HQGHUSRVLWLHV KDQGPDWLJ ZRUGHQ

LQJHVWHOG� =LH SDJLQD ���

0HW EHKXOS YDQ GH ILMQ�DIUHJHOIXQFWLH

NXQW X GH RQWYDQJVW YDQ 79�VWDWLRQV

RSWLPDOLVHUHQ�

0HW KHW .OHXUV\VWHHP�PHQX NXQW KHW

MXLVWH NOHXUV\VWHHP � XLW]HQGQRUP

LQVWHOOHQ�

0HW 9ROXPHFRUUHFWLH NXQW X KHW

JHOXLGVQLYHDX YDQ GH DI]RQGHUOLMNH

VWDWLRQV LQVWHOOHQ�

'H]H RSWLH ZRUGW JHEUXLNW ZDQQHHU HU

HHQ GHFRGHU DDQJHVORWHQ LV YLD $9�� =HW

RS $DQ �2Q� ZDQQHHU HHQ JHFRGHHUG

VLJQDDO GRRU GH GHFRGHU ZHUZHUNWPRHW

ZRUGHQ� =HW QD JHEUXLN ZHHU RS 8LW

�2II��

$)67(00(18

79�$9

6(7 83

,QVWHOOLQJHQ

,QVWHOOLQJHQ

�
&+��

7HUXJ QDDU��

.LHV

2SHQHQ

9HUODWHQ
2SVODDQ

79�$9
675

$IVWHP PHQX

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

4��/LQN $DQ

$IVWHP PHQX

7DDONHX]H

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

4��/LQN $DQ

$IVWHP PHQX 2SHQHQ

7DDONHX]H

.LHV

:LM]LJHQ

9HUODWHQ79�$9

.LHV

2SHQHQ

9HUODWHQ79�$9

3URJ� DDQSDVVHQ 2SHQHQ

$73

+DQG� DIVWHP�

)LMQDIVWHPPLQJ

.OHXU V\VWHHP $872

9RO� FRUUHFWLH

'HFRGHU �$9�� 8LW

)LMQDIVWHOOLQJ

.OHXU V\VWHHP

9ROXPHFRUUHFWLH

3URJ�DDQSDVVHQ

$73

+DQG� DIVWHP�

'HFRGHU �$9��



79�$9

��

0HW KHW 3URJUDPPD�DDQSDVVLQJPHQX NXQW X GH LQVWHOOLQJHQ YDQ GH SURJUDPPDSRVLWLHV ZLM]LJHQ�

5RHS KHW LQVWHOPHQX RS

*D PHW GH EDON QDDU KHW

DIVWHPPHQX

5RHS KHW DIVWHPPHQX RS�

*D PHW GH EDON QDDU KHW PHQX

SURJUDPPD�DDQSDVVLQJ

5RHS KHW PHQX

SURJUDPPD�DDQSDVVLQJ RS

%UHQJ GH JHZHQVWH ZLM]LJLQJHQ

DDQ

'UXN RS GH 675�WRHWV RP GH

ZLM]LJLQJHQ RS WH VODDQ

$OV X NODDU EHQW PHW KHW 0HQX

SURJUDPPD�DDQSDVVLQJ� GUXNW X

GH 79�$9�WRHWV LQ RP KHW PHQX

WH YHUODWHQ�

+HW ZLVVHQ YDQ HHQ RQJHZHQVWH ]HQGHUSRVLWLH

.LHV GH ]HQGHUSRVLWLH

'UXN GH URGH WRHWV RS GH

DIVWDQGVEHGLHQLQJ LQ�

'UXN GH URGH WRHWV QRJPDDOV LQ

RP WH EHYHVWLJHQ�

$OV X NODDU EHQW PHW KHW 0HQX

SURJUDPPD�DDQSDVVLQJ� GUXNW X

GH 79�$9�WRHWV LQ RP KHW PHQX

WH YHUODWHQ�

$)67(00(18 � 352*5$00$�$$13$66,1*

79�$9

675

6(7 83

,QVWHOOLQJHQ
79�$9

,QVWHOOLQJHQ
79�$9

.LHV

2SHQHQ

9HUODWHQ

�
&+��

7HUXJ QDDU��

.LHV

2SHQHQ

9HUODWHQ
2SVODDQ

79�$9
675

$IVWHP PHQX

3URJ� .DQ� =HQGHU 6ORW 6\V
�� &+�� ;<= 8LW 6&�
�� �� 8LW 6&�
�� �� 8LW 6&�
�� �� 8LW 6&�
�� �� 8LW 6&�

:LVVHQ 7RHYRHJ 9HUSO� 79!9&5

7HUXJ QDDU��

9HUDQGHU
SURJUDPPD
.LHV

9HUODWHQ
2SVODDQ

79�$9
675

3URJUDPPD DDQSDVVHQ

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

4��/LQN $DQ

$IVWHP PHQX

7DDONHX]H

.LHV

:LM]LJHQ

9HUODWHQ

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

4��/LQN $DQ

$IVWHP PHQX 2SHQHQ

7DDONHX]H

3URJ� DDQSDVVHQ 2SHQHQ

$73

+DQG� DIVWHP�

)LMQDIVWHPPLQJ

.OHXU V\VWHHP $872

9RO� FRUUHFWLH

'HFRGHU �$9�� 8LW



��

(HQ ]HQGHUSRVLWLH WRHYRHJHQ

.LHV GH ]HQGHUSRVLWLH ZDDU GH

QLHXZH ]HQGHU WRHJHYRHJG PRHW

ZRUGHQ�

'UXN GH JURHQH WRHWV LQ�

'UXN GH JURHQH WRHWV QRJPDDOV LQ

WHU EHYHVWLJLQJ�

1X NDQ GH]H OHJH ]HQGHUSRVLWLH

DIJHVWHPG� EHQRHPG� JHEORNNHHUG

ZRUGHQ HQ DDQJHSDVW ZRUGHQ DDQ

KHW 79�V\VWHHP YDQ XZ NHX]H�

'UXN RS GH 675�WRHWV RP GH ]HQGHU

RS WH VODDQ

$OV X NODDU EHQW PHW KHW 0HQX

SURJUDPPD�DDQSDVVLQJ� GUXNW X GH

79�$9�WRHWV LQ RP KHW PHQX WH

YHUODWHQ�

(HQ SURJUDPPD QDDU HHQ DQGHUH SRVLWLH
YHUSODDWVHQ

6HOHFWHHU GH ]HQGHUSRVLWLH GLH

YHUSODDWVW PRHW ZRUGHQ�

'UXN GH JHOH WRHWV RS GH

DIVWDQGVEHGLHQLQJ LQ�

.LHV HHQ QLHXZH SRVLWLH

'UXN GH JHOH WRHWV QRJPDDOV LQ

WHU EHYHVWLJLQJ�

$OV X NODDU EHQW PHW KHW 0HQX

SURJUDPPD�DDQSDVVLQJ� GUXNW X

GH 79�$9�WRHWV LQ RP KHW PHQX

WH YHUODWHQ�

$)67(00(18 � 352*5$00$�$$13$66,1*

675

79�$9

3URJ� .DQ� =HQGHU 6ORW 6\V
�� &+�� ;<= 8LW 6&�
�� �� 8LW 6&�
�� �� 8LW 6&�
�� �� 8LW 6&�
�� &+�� =;< 8LW 6&�

:LVVHQ 7RHYRHJ 9HUSO� 79!9&5

7HUXJ QDDU��

9HUDQGHU
3URJUDPPD
.LHV

9HUODWHQ
2SVODDQ

79�$9
675

3URJUDPPD DDQSDVVHQ

3URJ� .DQ� =HQGHU 6ORW 6\V
�� &+�� ;<= 8LW 6&�
�� �� 8LW 6&�
�� &+�� =;< 8LW 6&�
�� �� 8LW 6&�
�� �� 8LW 6&�

:LVVHQ 7RHYRHJ 9HUSO� 79!9&5

7HUXJ QDDU��

9HUDQGHU
3URJUDPPD
.LHV

9HUODWHQ
2SVODDQ

79�$9
675

3URJUDPPD DDQSDVVHQ

3URJ� .DQ� =HQGHU 6ORW 6\V
�� &+�� ;<= 8LW 6&�
�� �� 8LW 6&�
�� &+�� =;< 8LW 6&�
�� �� 8LW 6&�
�� �� 8LW 6&�

:LVVHQ 7RHYRHJ 9HUSO� 79!9&5

7HUXJ QDDU��

9HUDQGHU
3URJUDPPD
.LHV

9HUODWHQ
2SVODDQ

79�$9
675

3URJUDPPD DDQSDVVHQ

79�$9



��

(HQ ]HQGHUSRVLWLH DIVWHPPHQ

6HOHFWHHU GH ]HQGHUSRVLWLH

*D QDDU GH NRORP kNDQDOHQl

9HUKRRJ RI YHUODDJ KHW

NDQDDOQXPPHU RI JHEUXLN GH

j&
�WRHWV YRRU 'LUHFWH NDQDDOLQJDYH

�]LH SDJLQD ��

'UXN RS GH 675�WRHWV RP GH ]HQGHU

RS WH VODDQ

$OV X NODDU EHQW PHW KHW 0HQX

SURJUDPPD�DDQSDVVLQJ� GUXNW X GH

79�$9�WRHWV LQ RP KHW PHQX WH

YHUODWHQ�

(HQ ]HQGHUSRVLWLH KHUEHQRHPHQ

6HOHFWHHU GH ]HQGHUSRVLWLH

*D QDDU GH NRORP kQDPHQl

.LHV KHW HHUVWH WHNHQ

*D QDDU GH SRVLWLH YDQ KHW YROJHQGH

WHNHQ

*D QHW ]R ODQJ GRRU WRWGDW GH QDDP

YHUDQGHUG LV�

'UXN RS GH 675�WRHWV RP GH

ZLM]LJLQJ RS WH VODDQ

$OV X NODDU EHQW PHW KHW 0HQX

SURJUDPPD�DDQSDVVLQJ� GUXNW X GH

79�$9�WRHWV LQ RP KHW PHQX WH

YHUODWHQ�

$)67(00(18 � 352*5$00$�$$13$66,1*

7HUXJ QDDU��

9HUDQGHU
NDQDDO
.LHV

9HUODWHQ
2SVODDQ

79�$9
675

3URJUDPPD DDQSDVVHQ

3URJ� .DQ� =HQGHU 6ORW 6\V
�� &+�� ;<= 8LW 6&�
�� �� 8LW 6&�
�� &+�� =;< 8LW 6&�
� �� 8LW 6&�
�� �� 8LW 6&�

7HUXJ QDDU��

9HUDQGHU
NDUDNWHU
.LHV

9HUODWHQ
2SVODDQ

79�$9
675

3URJUDPPD DDQSDVVHQ

3URJ� .DQ� =HQGHU 6ORW 6\V
�� &+�� ;<= 8LW 6&�
�� �� 8LW 6&�
�� &+�� =;< 8LW 6&�
�� �� 8LW 6&�
�� �� 8LW 6&�

$ % & ' ( ) * + , - . / 0
1 2 3 4 5 6 7 8 9 : ; < =
� �� � � � � � � � � � � �

675

79�$9

675

79�$9



��

(HQ ]HQGHUSRVLWLH EORNNHUHQ WHJHQ
ZLM]LJLQJHQ

6HOHFWHHU GH ]HQGHUSRVLWLH

*D QDDU GH NRORP kEORNNHULQJl

.LHV WXVVHQ EORNNHULQJ DDQ RI XLW�

'UXN RS GH 675�WRHWV RP GH ]HQGHU

RS WH VODDQ

$OV X NODDU EHQW PHW KHW 0HQX

SURJUDPPD�DDQSDVVLQJ� GUXNW X GH

79�$9�WRHWV LQ RP KHW PHQX WH

YHUODWHQ�

2SPHUNLQJ�
:DQQHHU HHQ ]HQGHUSRVLWLH JHEORNNHHUG LV� ]LMQ

'LUHFWH NDQDDOLQJDYH PHW JHEUXLN YDQ GH j&
 HQ GH
QXPHULHNH WRHWVHQ RS GH DIVWDQGVEHGLHQLQJ QLHW

EHVFKLNEDDU�

79�V\VWHHP YRRU HHQ ]HQGHUSRVLWLH ZLM]LJHQ�

6HOHFWHHU GH ]HQGHUSRVLWLH

*D QDDU GH NRORP k6\Vl

.LHV KHW JHZHQVWH JHOXLGVV\VWHHP�

6&�� 3$/ %� *�� + � 6(&$0 %� *

6&�� 3$/ '� . � 6(&$0 '� .

'UXN RS GH 675�WRHWV RP GH

LQVWHOOLQJ RS WH VODDQ

$OV X NODDU EHQW PHW KHW 0HQX

SURJUDPPD�DDQSDVVLQJ� GUXNW X GH

79�$9�WRHWV LQ RP KHW PHQX WH

YHUODWHQ�

3URJUDPPD�LQIRUPDWLH NRSLùUHQ QDDU HHQ
4�/LQN FRPSDWLEHOH 9&5 GLH DDQJHVORWHQ LV
RS $9�

*D QDDU GH NRORP k3URJ�l

'UXN GH EODXZH WRHWV RS GH

DIVWDQGVEHGLHQLQJ LQ�

'H SURJUDPPDJHJHYHQV ZRUGHQ

QX QDDU GH 9&5 JHVWXXUG� 'LW NDQ

HQNHOH VHFRQGHQ GXUHQ�

DIKDQNHOLMN YDQ KHW DDQWDO

RSJHVODJHQ ]HQGHUV�

$OV X NODDU EHQW PHW KHW 0HQX

SURJUDPPD�DDQSDVVLQJ� GUXNW X

GH 79�$9�WRHWV LQ RP KHW PHQX WH

YHUODWHQ�

$)67(00(18 � 352*5$00$�$$13$66,1*

675

79�$9

7HUXJ QDDU��

6ORW
DDQ�XLW
.LHV

9HUODWHQ
2SVODDQ

79�$9
675

3URJUDPPD DDQSDVVHQ

3URJ� .DQ� =HQGHU 6ORW 6\V
�� &+�� ;<= 8LW 6&�
�� �� 8LW 6&�
�� &+�� =;< 8LW 6&�
�� �� 8LW 6&�
�� �� 8LW 6&�

7HUXJ QDDU��

9HUDQGHU
79��V\VWHHP
.LHV

9HUODWHQ
2SVODDQ

79�$9
675

3URJUDPPD DDQSDVVHQ

3URJ� .DQ� =HQGHU 6ORW 6\V
�� &+�� ;<= 8LW 6&�
�� �� 8LW 6&�
�� &+�� =;< 8LW 6&�
�� �� 8LW 6&�
�� �� 8LW 6&�

79!9&5 ,1 :(5.,1*

020(17 *('8/'

3URJUDPPD � ��

$IVWDQGVEHGLHQLQJ QLHW EHVFKLNEDDU

675

79�$9

79�$9



��

0HW KHW $XWRPDWLVFK ,QVWHOPHQX NXQW X DXWRPDWLVFK XZ 79 DIVWHPPHQ RS XZ ORNDOH ]HQGHUV�
'LW LV YRRUDO KDQGLJ ZDQQHHU X ELMYRRUEHHOG QDDU HHQ DQGHUH SODDWV YHUKXLVW�

5RHS KHW LQVWHOPHQX RS

*D PHW GH EDON QDDU KHW

DIVWHPPHQX

5RHS KHW DIVWHPPHQX RS�

*D QDDU KHW DXWR�LQVWHOPHQX

5RHS KHW DXWR�LQVWHOPHQX RS

,QGUXNNHQ RP GH VWDUW WH

EHYHVWLJHQ

6HOHFWHHU XZ ODQG

,QGUXNNHQ RP $XWRPDWLVFK

LQVWHOOHQ �$73� WH VWDUWHQ�

'H 79 ]RHNW QX XZ ORNDOH

79�VWDWLRQV RS� VRUWHHUW ]H HQ

VODDW ]H RS�

,QGLHQ HHQ FRPSDWLEHOH 9&5

DDQJHVORWHQ LV RS GH

$9��DDQVOXLWLQJ� ZRUGHQ GH

SURJUDPPDJHJHYHQV YLD GH

4�/LQN QDDU GH 9&5 JHNRSLHHUG

�]LH SDJLQD ����

1DGDW KHW DXWRPDWLVFK LQVWHOOHQ

YROWRRLG LV� JHHIW GH 79

]HQGHUSRVLWLH � ZHHU�

$)67(00(18 � $8720$7,6&+ ,167(//(1 �$73�

,QVWHOOLQJHQ
79�$9

.LHV

2SHQHQ

9HUODWHQ

�
&+��

7HUXJ QDDU��

.LHV

2SHQHQ

9HUODWHQ
2SVODDQ

79�$9
675

$IVWHP PHQX

:$$56&+8:,1*
'RRU KHW RSQLHXZ RSVWDUWHQ YDQ

$73 ZRUGW XZ 79 RSQLHXZ DIJHVWHPG

RS GH QLHXZH VLWXDWLH

6WDUW $73

9HUODWHQ79�$9

$73 ,1 :(5.,1*

=2(.(1 � 020(17 *('8/'

6(783 � 7HUXJ QDDU DIVWHPPHQX
79�$9 � 9HUODWHQ

&+�� ;<=

&+��

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

4��/LQN 8LW

$IVWHP PHQX 2SHQHQ

7DDONHX]H

3URJ� DDQSDVVHQ

$73 2SHQHQ

+DQG� DIVWHP�

)LMQDIVWHPPLQJ

.OHXU V\VWHHP $872

9RO� FRUUHFWLH

'HFRGHU �$9�� 8LW

�� ����� ��

6(7 83



675

79�$9

6(7 83

675

)

)

79�$9

����Y

����Y

��

+DQGPDWLJ DIVWHPPHQ YDQ GH SURJUDPPDSRVLWLHV LV PRJHOLMN YDQDI KHW PHQX RS KHW VFKHUP RI YLD
GH WRHWVHQ RS KHW IURQWSDQHHO�

0HQX k+DQGDIVWHPPLQJl

5RHS KHW LQVWHOPHQX RS

*D QDDU KHW DIVWHPPHQX

5RHS KHW DIVWHPPHQX RS�

*D QDDU KDQGDIVWHPPLQJ

5RHS KHW KDQGDIVWHPPHQX RS

6HOHFWHHU GH ]HQGHUSRVLWLH GLH

DIJHVWHPG PRHW ZRUGHQ�

%HJLQ PHW DIVWHPPHQ

$OV GH JHZHQVWH ]HQGHU

JHYRQGHQ LV GUXNW X RS GH

675�WRHWV RP KHP RS WH VODDQ�

'UXN GH 79�$9�WRHWV LQ RP KHW

PHQX WH YHUODWHQ

+DQGDIVWHPPLQJ �IURQWSDQHHO�

'UXN RS GH )�WRHWV �IURQWSDQHHO�

WRWGDW KHW DIVWHPPHQX EHUHLNW LV�

'UXN RS GH � RI GH � WRHWV RP GH

DIVWHPIXQFWLH RS WH URHSHQ

'UXN GH 79�$9�WRHWV LQ RP WH

ZLVVHOHQ WXVVHQ k=HQGHU

YHUDQGHUHQl� k=RHNHQl RI

k79�V\VWHHP YHUDQGHUHQl

'UXN RS GH � RI � WRHWV RP GH

]HQGHUSRVLWLH WH YHUDQGHUHQ� WH

EHJLQQHQ PHW ]RHNHQ RI KHW

79�V\VWHHP WH ZLM]LJHQ

$OV GH JHZHQVWH ]HQGHU JHYRQGHQ

LV� GUXNW X RS GH 675�WRHWV RP GH

ZLM]LJLQJHQ RS WH VODDQ

+HUKDDO ERYHQVWDDQGH SURFHGXUH

RP PHHU ]HQGHUV RS WH VODDQ RI

GUXN RS ) RP KHW PHQX WH YHUODWHQ

$)67(00(18 � +$1'0$7,* ,167(//(1

�
&+��

7HUXJ QDDU��

.LHV

2SHQHQ

9HUODWHQ
2SVODDQ

79�$9
675

$IVWHP PHQX

+DQGPDWLJH DIVWHPPLQJ

�� ����� ��

�
&+��

7HUXJ QDDU��

3URJUDPPD
����
6WDUW ]RHNHQ
����
9HUODWHQ
2SVODDQ

79�$9
675

���� � 6WDUW ]RHNHQ
79�$9 � &XUVRU YHUSODDWVHQ
675 � 2SVODDQ
) � 9HUODWHQ

�� ����� ��

$IVWHP SURFHGXUH

675 ) ���9 �� 79�$9

�
&+��

6&�

3URJ� DDQSDVVHQ

$73

+DQG� DIVWHP� 2SHQHQ

)LMQDIVWHPPLQJ

.OHXU V\VWHHP $872

9RO� FRUUHFWLH

'HFRGHU �$9�� 8LW

9



��

:DQQHHU X GH 79 YRRU GH HHUVWH PDDO LQVWDOOHHUW YHUVFKLMQW KHW EHHOGVFKHUPPHQX LQ GH WDDO YDQ KHW
ODQG GDW X JHVHOHFWHHUG KHHIW� ,QGLHQ X HHQ DQGHUH WDDO ZLOW� NXQW X GLH VHOHFWHUHQ XLW KHW

26'�WDDOPHQX�

5RHS KHW LQVWHOPHQX RS

*D PHW GH EDON QDDU KHW

26'�WDDOPHQX

5RHS KHW 26'�WDDOPHQX RS

9HUSODDWV GH EDON QDDU XZ NHX]H

'UXN GH 79�$9�WRHWV LQ RP KHW

PHQX WH YHUODWHQ

26'�7$$/

,QVWHOOLQJHQ

.LHV

2SHQHQ

9HUODWHQ

7DDONHX]H

'HXWVFK (VSDxRO 1HGHUODQGV
(QJOLVK 1RUVN 6XRPL
)UDQoDLV 'DQVN 7�UNoH
,WDOLDQR 6YHQVND 3RUWXJXrV
(//+1,.$

7HUXJ QDDU��

.LHV

.LHV

9HUODWHQ79�$9

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

4��/LQN $DQ

$IVWHP PHQX

7DDONHX]H 2SHQHQ

79�$9

79�$9

6(7 83



��

0HW 4�/LQN NDQ XZ WHOHYLVLH FRPPXQLFHUHQ PHW XZ 9&5�

5RHS KHW ,QVWHOPHQX RS

*D PHW GH EDON QDDU 4�/LQN

%HYHVWLJ GDW 4�/LQN k$$1l VWDDW

'UXN GH 79�$9�WRHWV LQ RP WHUXJ

WH NHUHQ

'H 9&5 PRHW YHUERQGHQ ]LMQ GRRU PLGGHO YDQ HHQ YROOHGLJH ���SLQV 6&$57�NDEHO �kIXOO IXQFWLRQ�W\SHl�� DDQJHVORWHQ WXVVHQ GH

$9��FRQQHFWRU HQ GH EHWUHIIHQGH FRQQHFWRU RS XZ 9&5� 5DDGSOHHJ XZ 9&5�KDQGOHLGLQJ YRRU PHHU LQIRUPDWLH� 4�/LQN� 1(;79,(:/,1. RI

RYHUHHQNRPVWLJH WHFKQRORJLHùQ VWHOOHQ GH WHOHYLVLH LQ VWDDW HHQ FRPSDWLEHOH 9&5 KHW SURJUDPPD RS WH ODWHQ QHPHQ GDW PRPHQWHHO RS

KHW VFKHUPZRUGW ZHHUJHJHYHQ� RQJHDFKW GH RS GH 9&5 LQJHVWHOGH SURJUDPPDSRVLWLH� +LHUGRRUZRUGW KHW RSQHPHQ YDQ SURJUDPPD
V

DDQ]LHQOLMN HHQYRXGLJHU�

+HW SURJUDPPD RSQHPHQ GDW X PRPHQWHHO DDQ KHW EHNLMNHQ EHQW�
'UXN RS GH WRHWV ',5(&7 79 5(& RS GH DIVWDQGVEHGLHQLQJ�

',5(&7
79 5(&

,QGLHQ GH 9&5 XLW VWDDW� VFKDNHOW KLM DXWRPDWLVFK LQ DOV X GH WRHWV ',5(&7 79 5(& LQGUXNW�

(U YHUVFKLMQW HHQ EHULFKW YDQ GH 9&5 RS KHW VFKHUP GDW DDQJHHIW ZDW HU RSJHQRPHQ ZRUGW� RI DOV RSQDPH QLHW PRJHOLMN LV�

9RRULQJHVWHOGH YLGHR��RSQDPH 9&5��RSQDPH YDQ 79��EURQ

*HHQ RSQDPH *((1 7$3(

*HHQ RSQDPH �� 7$3( ,6 %(9(,/,*''

'H 9&5 QHHPW KHW SURJUDPPDVLJQDDO YLD ]LMQ

HLJHQ WXQHU RS� 'HVJHZHQVW NXQW X GH 79

XLWVFKDNHOHQ HQ GH 9&5 RS GH QRUPDOH ZLM]H ODWHQ

RSQHPHQ�

'H 9&5 QHHPW KHW SURJUDPPDVLJQDDO YLD GH WHOHYLVLH

RS� 8 GH SURJUDPPDSRVLWLH QLHW ZLM]LJHQ QRFK GH 79

XLWVFKDNHOHQ� DOV X GDW WRFK GRHW VWRSW GH 9&5

DXWRPDWLVFK PHW RSQHPHQ HQ ZRUGW KLM XLWJHVFKDNHOG�

+HW RSQDPH�EORNNHULQJV�OLSMH DFKWHU RS GH

FDVVHWWH LV YHUZLMGHUG�

*HHQ RSQDPH 9&5 ,1 *(%58,.

*HHQ RSQDPH �� 9&5 %(=,* 0(7 231$0(

9LGHR��RSQDPH HLJHQ WXQHU

*HHQ RSQDPH �� 7$3( %(6&+$',*'"

9&5��RSQDPH YDQ H[WHUQH 9&5 *HHQ RSQDPH �� *((1 %521 %(6&+,.%$$5

9RRUEHHOGHQ YDQ DQGHUH PHOGLQJHQ GLH ZHHUJHJHYHQ NXQQHQ ZRUGHQ ]LMQ�

*H]DPHQOLMN DIVWHPJHJHYHQV JHEUXLNHQ
2P HU ]HNHU YDQ WH ]LMQ GDW GH MXLVWH RSQDPHV JHPDDNW ZRUGHQ� PRHWHQ GH WHOHYLVLH HQ GH 9&5 RYHU GH]HOIGH DIVWHPJHJHYHQV

EHVFKLNNHQ � ]LH SDJLQD ���

- 7HONHQV ZDQQHHU GH $XWRPDWLVFKH LQVWHOIXQFWLH �$73� JHEUXLNW ZRUGW� ZRUGHQ GH DIVWHPJHJHYHQV QDDU GH 9&5 JHVWXXUG�

$XWR 3RZHU )XQFWLHV
%LM 3DQDVRQLF 4�/LQN�9&5
V ]LMQ GH YROJHQGH H[WUD IXQFWLHV EHVFKLNEDDU�

- :DQQHHU X HHQ WDSH LQ XZ 9&5 VWRSW HQ RS GH 3OD\�WRHWV GUXNW� VFKDNHOW GH WHOHYLVLH DXWRPDWLVFK LQ HQ ZRUGW GH $9��LQJDQJ

JHVHOHFWHHUG� ]RGDW X GH WDSH NXQW EHNLMNHQ�

- LQGLHQ X GH WHOHYLVLH XLWVFKDNHOW WHUZLMO GH 9&5 RS 6WRS� )DVW )RUZDUG RI 5HZLQG �VWRS �YHUVQHOG YRRUXLW�DFKWHU VSRHOHQ� VWDDW�

ZRUGW GH 9&5 DXWRPDWLVFK XLWJHVFKDNHOG�

8LWVFKDNHOHQ YDQ GH 4�/LQN�FRPPXQLFDWLH
$OV X JHHQ JHEUXLN ZLOW PDNHQ YDQ GH 4�/LQN�IXQFWLH� JDDW X QDDU KHW ,QVWHOPHQX HQ ]HW X GH 4�/LQN�RSWLH RS k8LWl� =LH SDJLQD ��

%HODQJULMNH RSPHUNLQJ�

1LHW DOOH 9&5
V RQGHUVWHXQHQ GLW GDWDFRPPXQLFDWLHV\VWHHP� 6RPPLJH NXQQHQ EHSDDOGH IXQFWLHV RQGHUVWHXQHQ� PDDU DQGHUH QLHW�

5DDGSOHHJ XZ 9&5�KDQGOHLGLQJ YRRU PHHU LQIRUPDWLH�

,QGLHQ4�/LQN QLHW IXQFWLRQHHUW�PRHW X HHUVW FRQWUROHUHQRI X RYHU HHQ kIXOO IXQFWLRQl6&$57�YHUELQGLQJEHVFKLNW� ,QIRUPHHUKLHURYHUELM XZ

GHDOHU�

4�/,1.

,QVWHOOLQJHQ
79�$9

.LHV

:LM]LJHQ

9HUODWHQ

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

4��/LQN $DQ

$IVWHP PHQX

7DDONHX]H

79�$9

6(7 83



,QVWHOPHQX

*HOXLGPHQX

��

0HW KHW $XWRPDWLVFK ,QVWHOPHQX NXQW X EHSDOHQ ZHONH $9�EURQ X ZLOW EHNLMNHQ�

'UXN GH 79�$9�WRHWV LQ

'UXN GH EHWUHIIHQGH JHNOHXUGH WRHWV

YDQ GH DIVWDQGVEHGLHQLQJ LQ �GH

RSWLHV EOLMYHQ ]LFKWEDDU RS KHW

EHHOGVFKHUP�

'H RSWLHV YHUGZLMQHQ

1X NXQW X ZLM]LJLQJHQ DDQEUHQJHQ

LQ KHW LQVWHOPHQX RI KHW

JHOXLGVPHQX

5RHS KHW LQVWHOPHQX RS

9HUSODDWV GH EDON QDDU XZ NHX]H

*D QDDU GH LQVWHOOLQJHQ RI GH RSWLHV

'UXN GH 79�$9�WRHWV LQ RP WHUXJ WH

NHUHQ

5RHS KHW JHOXLGPHQX RS�

9HUSODDWV GH EDON QDDU XZ NHX]H

*D QDDU GH LQVWHOOLQJHQ RI GH RSWLHV

'UXN GH 79�$9�WRHWV LQ RP WHUXJ WH

NHUHQ

$9�6(/(&7,( (1 �,167(//,1*

79�$9

79�$9

79�$9

6(7 83

6281'

$9� $9��6 $9�

$9�

,QVWHOOLQJHQ

7HOHWH[W )/2)

)RUPDDW ���

7LPHU 8LW

.OHXU V\VWHHP $872

9RO� FRUUHFWLH

4��/LQN $DQ

7DDONHX]H

.LHV

:LM]LJHQ

9HUODWHQ79�$9

*HOXLG

9ROXPH

/DDJ

+RRJ

%DODQV

$, $DQ

6WDQG 0XVLHN

5XLPWHOLMN 8LW

79�$9

.LHV

,QVWHOOHQ

9HUODWHQ



��

0HW GH DIVWDQGVEHGLHQLQJ LV KHW PRJHOLMN RP EHSDDOGH IXQFWLHV YDQ �EHSDDOGH� 3DQDVRQLF 9&5
V RI '9' �'LJLWDO 9HUVDWLOH

'LVF��DSSDUDWXXU WH EHGLHQHQ� 1LHW DOOH 9&5� DQG '9'�DSSDUDWXXU EHVFKLNW RYHU GH]HOIGH IXQFWLHV� UDDGSOHHJ GDDURP GH

KDQGOHLGLQJ YDQ XZ DSSDUDWXXU RI QHHP FRQWDFW RS PHW XZ GHDOHU YRRU PHHU LQIRUPDWLH�

9&5�'9'�%(',(1,1*

7RHWV LQGUXNNHQ RP GH 9&5�'9' RS VWDQGE\ WH ]HWWHQ�
7RHWV QRJPDDOV LQGUXNNHQ RP KHP RSQLHXZ LQ WH
VFKDNHOHQ�

6WDQGE\

'H]H WRHWV LQGUXNNHQ RP GH YLGHREDQG RI '9' DI WH
VSHOHQ�

3OD\ �DIVSHOHQ�

'H]H WRHWV LQGUXNNHQ RP GH YLGHREDQG RI '9' WH
VWRSSHQ�

6WRS

'H]H WRHWV LQGUXNNHQ RP GH YLGHREDQG VQHO YRRUXLW WH
VSRHOHQ�
,QGLHQ GH]H WRHWV WLMGHQV GH ZHHUJDYH ZRUGW
LQJHGUXNW� ZRUGW KHW EHHOG YHUVQHOG ZHHUJHJHYHQ�
'9'� (HQPDDO LQGUXNNHQ RP GLUHFW QDDU KHW YROJHQGH
QXPPHU WH JDDQ� ,QGLHQ GH]H WRHWV WLMGHQV GH
ZHHUJDYH ZRUGW LQJHGUXNW� ZRUGW KHW EHHOG YHUVQHOG
ZHHUJHJHYHQ�

6NLS � )DVW )RUZDUG � &XH �RYHUVODDQ � YHUVQHOG
YRRUXLW VSRHOHQ � ZHHUJHYHQ�

'H]H WRHWV WLMGHQV ZHHUJDYH LQGUXNNHQ RP HHQ
kVWLOVWDDQGl EHHOG WH NULMJHQ� 1RJPDDOV LQGUXNNHQ RS
GH QRUPDOH ZHHUJDYH ZHHU WH VWDUWHQ�

3DXVH � 6WLOO �SDX]H � VWLOVWDDQG EHHOG�

,QGUXNNHQ RS KHW 9&5�SURJUDPPD � SODDWV WH
YHUKRJHQ RI WH YHUODJHQ�

3URJUDPPH 8S�'RZQ �3URJUDPPDNHX]H 2S�1HHU�

'H]H WRHWV LQGUXNNHQ RP PHW RSQHPHQ WH
EHJLQQHQ�

5HFRUG �RSQHPHQ�

0HW GH]H WRHWV VHOHFWHHUW X RI X GH '9'�DSSDUDWXXU RI
XZ 9&5 ZLOW EHGLHQHQ�

9&5 � '9'�VFKDNHODDU

5(&

9&5

'9'

'H]H WRHWV LQGUXNNHQ RP GH YLGHREDQG VQHO
DFKWHUXLW WH VSRHOHQ� :DQQHHU GH]H WRHWV WLMGHQV GH
ZHHUJDYH ZRUGW LQJHGUXNW� ZRUGW KHW EHHOG YHUVQHOG
DFKWHUXLW ZHHUJHJHYHQ�
'9'� (HQPDDO LQGUXNNHQ RP GLUHFW QDDU KHW YRULJH
QXPPHU WH JDDQ� ,QGLHQ GH]H WRHWV WLMGHQV GH
ZHHUJDYH ZRUGW LQJHGUXNW� ZRUGW KHW EHHOG YHUVQHOG
DFKWHUXLW ZHHUJHJHYHQ�

6NLS � 5HZLQG � 5HYLHZ �RYHUVODDQ � YHUVQHOG
DFKWHUXLW VSRHOHQ � ZHHUJHYHQ�

�� �

� � �

� � �

&

3,&785(

6281'

6(7 83

79�7(;7

',5(&7

79 5(&

)�3� ,1'(; +2/'

9&5

�

79�$9

675 +(/3

"

1
352*5$00(

5(& 9&5

'9'
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- 'H 7HOHWHNVW�IXQFWLHV NXQQHQ YHUVFKLOOHQ SHU 79�VWDWLRQ HQ ]LMQ DOOHHQ EHVFKLNEDDU LQGLHQ KHW NDQDDO WHOHWHNVW GRRUJHHIW�

- $OV GH %((/'�WRHWV ZRUGW LQJHGUXNW� WHUZLMO KHW WRHVWHO RS 7HOHWHNVW VWDDW ]DO GH FRQWUDVW�IXQFWLH ZRUGHQ ZHHUJHJHYHQ LQ GH YRUP

YDQ HHQ KHOGHUH EODXZH EDON� 'UXN RS GH*� WRHWV RP GH LQVWHOOLQJ GHVJHZHQVW WH ZLM]LJHQ�

$OV GH LQVWHO�WRHWV ZRUGW LQJHGUXNW WHUZLMO KHW WRHVWHO RS 7HOHWHNVW VWDDW� ZRUGHQ RQGHUDDQ KHW VFKHUP VSHFLDOH IXQFWLH�RSWLHV ZHHU�

JHJHYHQ�

- ,Q 7HOHWHNVW NDQ KHW JHOXLGVYROXPH QRJ VWHHGV ZRUGHQ LQJHVWHOG RS KHW JHZHQVWH OXLVWHUQLYHDX

:DW LV /,67�PRGXV"
,Q GH /,67�PRGXV YHUVFKLMQHQ YLHU YHUVFKLOOHQG JHNOHXUGH SDJLQDQXPPHUV RQGHULQ KHW VFKHUP� (ON YDQ GH]H QXPPHUV NDQ ZRUGHQ

JHZLM]LJG HQ RSJHVODJHQ LQ KHW JHKHXJHQ YDQ GH 79�

:DW LV )/2) �)$67(;7�"
,Q GH)$67(;7�PRGXVYHUVFKLMQHQ YLHU YHUVFKLOOHQGJHNOHXUGHRQGHUZHUSHQRQGHULQ KHW VFKHUP�'UXN YRRUPHHU LQIRUPDWLH RYHU HHQ YDQ

GH]H RQGHUZHUSHQ RS GH EHWUHIIHQGH JHNOHXUGH WRHWV� 'H]H IXQFWLH ELHGW VQHOOH WRHJDQJ WRW GH LQIRUPDWLH YDQ GH ZHHUJHJHYHQ

RQGHUZHUSHQ�

:DW LV 723 7HOHWHNVW"
723 7HOHWHNVW PDDNW KHW NLH]HQ YDQ GH JHZHQVWH 7HOHWHNVWSDJLQD
V VQHOOHU HQ NRUWHU� ,Q IHLWH YHUVFKLMQW GH JHZHQVWH SDJLQD SUDNWLVFK

RQPLGGHOOLMN� 'UXN RS GH WRHWV HQ GH SDJLQD YHUVFKLMQW�

+RH ZHUNW KHW"
723 JHEUXLNW YLHU JHNOHXUGH WRHWVHQ� URRG� JURHQ� JHHO HQ EODXZ� RP GH YROJHQGH LQIRUPDWLH WH VHOHFWHUHQ�

- 8 JDDW PHW EHKXOS YDQ GH EODXZH WRHWV YDQ KHW HQH QDDU KHW DQGHUH RQGHUZHUS �E�Y� 63257� %LQQHQ KHW 63257�RQGHUZHUS NXQW

X PHW GH JHOH WRHWV YHUVFKLOOHQGH JURHSHQ VHOHFWHUHQ� ]RDOV WHQQLV� YRHWEDO� KRQNEDO� HWF� :DQQHHU GH ODDWVWH JURHS YDQ KHW EORN

EHUHLNW LV� JDDW X PHW GH JHOH WRHWV QDDU KHW YROJHQGH EORN�

- 0HW GH JURHQH WRHWV VHOHFWHHUW X GH YROJHQGH EHVFKLNEDUH SDJLQD RPKRRJ�

- 0HW GH URGH WRHWV VHOHFWHHUW X GH YROJHQGH EHVFKLNEDUH SDJLQD RPODDJ�

:DW ]LMQ GH YRRUGHOHQ"
- 3DJLQD
V VHOHFWHUHQ PHW HHQ HQNHOH WRHWVLQGUXN�

- *HPDNNHOLMNH� VWDS�YRRU�VWDS VHOHFWLH YDQ KHW JHZHQVWH RQGHUZHUS�

- 0LQGHU ZDFKWWLMG�

- ,QGLHQ HU HHQ QLHW EHVWDDQG SDJLQDQXPPHU LQJHWRHWVW LV� YHUVFKLMQW HU HHQ YUDDJWHNHQ RQGHUDDQ KHW VFKHUP�

- (U LV HHQ SDJLQD�VWDWXVUHJHO RQGHU RS KHW VFKHUP� ]RGDW X DOWLMG ZHHW YLD ZHONH WRHWV X GH JHZHQVWH LQIRUPDWLH NXQW RSURHSHQ�

'UXN GH 79�7(;7�WRHWV LQ�
+HW VFKHUP JHHIW GH 7HOHWHNVW�SDJLQD ZHHU�
1RJPDDOV LQGUXNNHQ ZDQQHHU X QDDU GH 79�PRGXV ZLOW WHUXJNHUHQ�

79 � 7HOHWHNVW�PRGXV

3DJLQD
V NXQQHQ RS WZHH PDQLHUHQ JHVHOHFWHHUG ZRUGHQ�
D� 'RRU RS GH 2PKRRJ�2PODDJ�WRHWVHQ WH GUXNNHQ RP KHW SDJLQDQXPPHU PHW Q WH
YHUPHHUGHUHQ RI WH YHUPLQGHUHQ�
E� 'RRU KHW SDJLQDQXPPHU GLUHFW LQ WH YRHUHQ PHW GH WRHWVHQ � � � RS GH DIVWDQGVEHGLHQLQJ

3DJLQDVHOHFWLH

'UXN RS GH ,167(/�WRHWV RP GH VSHFLDOH IXQFWLHV ZHHU WH JHYHQ HQ YHUYROJHQV RS GH JURHQH
WRHWV�
'UXN GH JURHQH WRHWV QRJPDDOV LQ RP GH RQGHUVWH KHOIW �%27720� YHUJURRW ZHHU WH JHYHQ�
'RRU QRJPDDOV LQ WH GUXNNHQ YHUVFKLMQW GH SDJLQD ZHHU RS QRUPDOH JURRWWH �)8//��

1RUPDDO � %RYHQ � 2QGHU

'UXN RS GH ,167(/�WRHWV RP GH VSHFLDOH IXQFWLHV ZHHU WH JHYHQ HQ YHUYROJHQV RS GH URGH
WRHWV RP YHUERUJHQ ZRUGHQ� ]RDOV TXL]�DQWZRRUGHQ� ZHHU WH JHYHQ� 1RJPDDOV LQGUXNNHQ RP
GH]H WHNVW ZHHU WH YHUEHUJHQ�

9ULMJHYHQ

,Q GH 723� RI )$67(;7�PRGXV FRUUHVSRQGHUHQ GH]H WRHWVHQ PHW GH YHUVFKLOOHQG JHNOHXUGH
RQGHUZHUSHQ� ,Q GH /,67�PRGXV NRPHQ ]H RYHUHHQ PHW GH YHUVFKLOOHQG JHNOHXUGH
SDJLQDQXPPHUV�

5RGH�*URHQH�*HOH�%ODXZH WRHWVHQ

,Q GH /O67�PRGXV NXQQHQ GH YLHU SDJLQDQXPPHUV DOOHHQ ZRUGHQ JHZLM]LJG YRRU GH
NDQDDOSRVLWLHV � � ��� 'UXN KLHUWRH HHQ YDQ GH JHNOHXUGH WRHWVHQ LQ HQ YRHU KHW QLHXZH
SURJUDPPDQXPPHU LQ� 9RRU KHW ZLM]LJHQ YDQ GH NOHXU YDQ GH SDJLQDQXPPHULQJ GH 675�WRHWV
LQGUXNNHQ HQ LQJHGUXNW KRXGHQ�

7DEHO�RSVODJ

79�7(;7

675

6(7 83

6(7 83
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��

+HWLVQLHWPRJHOLMNRPHHQDQGHUSURJUDPPDWHVHOHFWHUHQWLMGHQVHHQ1LHXZVIOLWV�1LHXZVZLM]LJLQJRI6XE�*HFRGHHUGH3DJLQDWRHJDQJ�

0HW GH]H IXQFWLH NXQW X GH GRRU X PHHVW JHEUXLNWH SDJLQD LQ KHW JHKHXJHQ RSVODDQ� RP KHP
GLUHFW WH NXQQHQ RSURHSHQ� 9RRU KHW RSVODDQ YDQ HHQ GHUJHOLMNH SDJLQD PRHW GH 79 LQ GH
/,67�PRGXV VWDDQ HQ PRHW GH 79 RS HHQ SURJUDPPD WXVVHQ � HQ �� VWDDQ� 'UXN RS GH %/$8:(
WRHWV� NLHV KHW QXPPHU YDQ GH JHZHQVWH SDJLQD HQ KRXG GH 675 WRHWV LQJHGUXNW� +HW
SDJLQDQXPPHU LV QX LQ KHW JHKHXJHQ RSJHVODJHQ�
'UXN RS GH )�3��WRHWV RP GH]H SDJLQD ZHHU RS WH URHSHQ�

9RRUNHXUSDJLQD �)�3��

'UXN RS GH ,167(/�WRHWV RP GH VSHFLDOH IXQFWLHV ZHHU WH JHYHQ HQ YHUYROJHQV RS GH JHOH WRHWV
RP 79 WH NLMNHQ WHUZLMO HHQ 7HOHWHNVW�SDJLQD ZRUGW RSJH]RFKW�
=RGUD GH SDJLQD LV JHYRQGHQ� ZRUGW KHW SDJLQDQXPPHU OLQNVERYHQ LQ KHW VFKHUP ZHHUJHYHQ�
'UXN GH JHOH WRHWV LQ RP GH SDJLQD WH EHNLMNHQ�
'H 79�7(;7 WRHWV LQGUXNNHQ RP QDDU KHW QRUPDOH 79�SURJUDPPD WHUXJ WH NHUHQ�

1LHXZVIOLWV
:DQQHHU HHQ QLHXZVIOLWVSDJLQD JHVHOHFWHHUG LV GUXNW X RS GH ,167(/�WRHWV� JHOH WRHWV RP KHW
79�EHHOG WH EHNLMNHQ� =RGUD GH JHZLM]LJGH LQIRUPDWLH ZRUGW RQWYDQJHQ� ]DO GLH RS KHW VFKHUP
ZRUGHQ ZHHUJHJHYHQ�
'H JHOH WRHWV LQGUXNNHQ RP GH 1LHXZVIOLWV ZHHU WH JHYHQ�
'H 79�7(;7 WRHWV LQGUXNNHQ RP QDDU KHW QRUPDOH 79�SURJUDPPD WHUXJ WH NHUHQ�

9HUYHUVHQ
'UXN RS GH ,167(/�WRHWV� JHOH WRHWV RP GH JHZLM]LJGH LQIRUPDWLH RS EHSDDOGH SDJLQD WH
EHNLMNHQ�
=RGUD GH JHZLM]LJGH LQIRUPDWLH� ZRUGW KHW SDJLQDQXPPHU OLQNVERYHQ LQ KHW VFKHUP ZHHUJHYHQ�
'UXN GH JHOH WRHWV LQ RP GH SDJLQD WH EHNLMNHQ�
'H 79�7(;7 WRHWV LQGUXNNHQ RP QDDU KHW QRUPDOH 79�SURJUDPPD WHUXJ WH NHUHQ�

6FKHUP YHUYHUVHQ

$OV GH 7HOHWHNVW�LQIRUPDWLH YRRU Q SDJLQD WH YHHO LV� NDQ KHW VRPV HYHQ GXUHQ YRRUGDW
DXWRPDWLVFK GH VXE�SDJLQD YHUVFKLMQW GLH X ZLOW UDDGSOHJHQ� +HW LV PRJHOLMN RP GH JHZHQVWH
VXE�SDJLQD LQ WH WRHWVHQ HQ WH EOLMYHQ NLMNHQ QDDU KHW QRUPDOH SURJUDPPD� WRWGDW GH MXLVWH
VXE�SDJLQD LV JHYRQGHQ� 6HOHFWHHU GH JHZHQVWH SDJLQD PHW EHKXOS YDQ GH WRHWVHQ � � ��

'UXN RS GH ,167(/�WRHWV HQ YHUYROJHQV GH EODXZ WRHWV� 5HFKWVERYHQ LQ KHW VFKHUP ZRUGW 7
ZHHUJHJHYHQ�

7RHWV KHW JHZHQVWH VXE�SDJLQDQXPPHU LQ YRRUGDW KHW 7 XLW EHHOG YHUGZLMQW�
2P SDJLQD � WH NLH]HQ� PRHW �� �� � HQ � ZRUGHQ LQJHYRHUG�

,Q GH /O67�SRVLWLH YHUVFKLMQW HHQ j7
 LQ KHW KXLGLJH KRNMH RQGHUDDQ KHW VFKHUP�

'UXN GH JHOH WRHWV LQ RP HHQ QRUPDDO 79�SURJUDPPD WH EHNLMNHQ�
�'UXN LQ GH /,67�PRGXV RS GH ,167(/�WRHWV HQ YHUYROJHQV RS GH JHOH WRHWV��

$OV GH SDJLQD EHVFKLNEDDU LV� GUXNW X GH JHOH WRHWV LQ RP GH SDJLQD WH EHNLMNHQ� 9RHU Q YDQ
GH YROJHQGH KDQGHOLQJHQ XLW RP GH SDJLQD WH YHUZLMGHUHQ�

- 'UXN RS 6(7 83�

- 6HOHFWHHU HHQ QLHXZ SDJLQDQXPPHU

- 'H 79�7(;7 WRHWV LQGUXNNHQ RP QDDU KHW QRUPDOH 79�SURJUDPPD WHUXJ WH NHUHQ�

6XE�*HFRGHHUGH 3DJLQD�7RHJDQJ

'UXN GH ,1'(;�WRHWV LQ RP WHUXJ WH NHUHQ QDDU GH KRRIGLQGH[�SDJLQD�
$IKDQNHOLMN YDQ KRH GH LQIRUPDWLH YHU]RQGHQ ZRUGW� PRHW X ZHOOLFKW PHHUGHUH PDOHQ GH]H
WRHWVLQGUXNNHQ RP WHUXJ WH NHUHQ QDDU GH KRRIGLQGH[�

,QGH[

)�3�

,1'(;

6(7 83

6(7 83

,QGUXNNHQ YRRU KHW LQ EHHOG ODWHQ YDQ HHQ WHOHWHNVWSDJLQD WLMGHQV KHW EHNLMNHQ YDQ LQIRUPDWLH GLH
PHHUGHUH SDJLQD
V EHVODDW�

+2/'�WRHWV+2/'

7(/(7(.67%(',(1,1*
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&$0&25'(5

9RRU]LMGH� $9� $XGLR�9LGHR �5&$� HQ +RRIGWHOHIRRQDDQVOXLWLQJHQ

2SPHUNLQJ�

'H ZHHUJHJHYHQ H[WUD DSSDUDWXXU HQ NDEHOV ZRUGHQ QLHW PHHJHOHYHUG PHW GLW 79�WRHVWHO�

67(5(2 +22)'7(/()221
PHW ��� PP MDFN�FRQQHFWRU

8LWYRHU YDQ
KRRIGWHOHIRRQ�
DDQVOXLWLQJ

$XGLR�XLWJDQJ QDDU
/�5�DDQVOXLWLQJHQ

9LGHR 9�LQJDQJ

� [ 5&$�
DXGLRNDEHOV

5&$�
YLGHRNDEHO

��� PP VWHUHR
MDFN�FRQQHFWRU

,QGUXNNHQ HQ ORVODWHQ
RP WH RSHQHQ
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$9� ���SHQV 6&$57�FRQQHFWRU

$9��SHQ �� HQ �SHQ �� ]LMQ DIKDQNHOLMN YDQ
KHW VFKDNHOHQ WXVVHQ $9� 6�9+6�9LGHR�

1 6&$57�DDQVOXLWVSHFLILFDWLH
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$9� ���SHQV 6&$57�FRQQHFWRU

*HVFKLNWH LQYRHU YRRU $9�� 5*%
�5RRG�*URHQ�%ODXZ��

(DUGH ��

&9%6 XLWJDQJ �YLGHR�

&9%6 DDUGH

5RRG LQ

5RRG DDUGH

*URHQ LQ

*URHQ DDUGH

%ODXZ LQ

%ODXZ DDUGH

$XGLR XLW �/�

$XGLR XLW �5�

&9%6 LQ �YLGHR�

5*% VWDWXV DDUGH

5*%�VWDWXV

$DUGH

����

����

&9%6�VWDWXV

$XGLR LQ �/�

$XGLR DDUGH

$XGLR LQ �5�

(DUGH

&9%6 XLWJDQJ �YLGHR�

&9%6 DDUGH

6�&� �� LQ

$DUGH

����

$DUGH

����

$DUGH

$XGLR XLW �/�

$XGLR XLW �5�

&9%6 LQ �YLGHR�

$DUGH

���

$DUGH

����

4�/LQN GDWD

&9%6�VWDWXV

$XGLR LQ �/�

$XGLR DDUGH

$XGLR LQ �5�

$8',2��9,'(2 �$9��$$16/8,7,1*(1
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,QJDQJ�XLWJDQJ YDQ $9�
6&$57�FRQQHFWRU

,QJDQJ�XLWJDQJ YDQ $9�
6&$57�DDQVOXLWLQJ

4�/LQN GDWD

9&5
6�9,'(2 9&5

4�/,1. &203$7,%(/( 9&5

6�9,'(2 &$0&25'(5

+,���), 6<67(0

8LWJDQJ YDQ /�5 $8',2
287�FRQQHFWRU

$FKWHU]LMGH� $9��$9��6� ���SHQV 6&$57 HQ 5&$ $XGLR XLWJDQJHQ

2SPHUNLQJHQ�
'H ZHHUJHJHYHQ H[WUD DSSDUDWXXU HQ NDEHOV ZRUGHQ QLHW PHHJHOHYHUG PHW GLW 79�WRHVWHO�
&RPSXWHU PHW 77/�XLWJDQJ �� 9� QLHW DDQVOXLWHQ RS GLW WRHVWHO�

� [ 5&$�
DXGLRNDEHOV

6&$57�NDEHO 6&$57�NDEHO

9&5

&$0&25'(5

63(/&20387(5 � &20387(5 �5*%�

6$7(//,(72179$1*(5

$8',2��9,'(2 �$9��$$16/8,7,1*(1



��

6\PSWRPHQ &RQWUROHV
%HHOG *HOXLG

&RQWUROHV

6QHHXZEHHOG 9HUYRUPG JHOXLG

5LFKWLQJ� SODDWV HQ�RI DDQVOXLWLQJ�HQ�
YDQ DQWHQQH QLHW JRHG�

'XEEHO EHHOG 1RUPDDO JHOXLG

5LFKWLQJ� SODDWV HQ�RI DDQVOXLWLQJ�HQ�
YDQ DQWHQQH QLHW JRHG�

,QWHUIHUHQWLH 9HUYRUPG JHOXLG

(OHNWULVFKH DSSDUDWXXU
$XWR
V�PRWRUILHWVHQ
)OXRULVFHQWLHYHUOLFKWLQJ

2YHUVFKDNHOHQ RS 3�15 LQ %HHOGPHQX RP EHHOGUXLV
WH YHUPLQGHUHQ

1RUPDDO EHHOG *HHQ JHOXLG

9ROXPH�QLYHDX

*HOXLG RQGHUGUXNW

*HHQ EHHOG *HHQ JHOXLG

79 LQJHVWHOG RS $9�PRGXV
1HWVWHNNHU QLHW LQ KHW VWRSFRQWDFW
1LHW LQJHVFKDNHOG
%HHOG� HQ JHOXLGLQVWHOOLQJHQ VWDDQ RS PLQLPDDO
QLYHDX
&RQWUROHHU RI GH 79 RS VWDQGE\ VWDDW

*HHQ NOHXU 1RUPDDO JHOXLG

.OHXULQVWHOOLQJHQ VWDDQ RS PLQLPDDO
QLYHDX DIJHVWHOG

6OHFKW RI YHUYRUPG EHHOG =ZDN RI JHHQ JHOXLG

6WHO NDQDDO �NDQDOHQ� RSQLHXZ DI

.OHXUYOHNNHQ 1RUPDDO JHOXLG

0DJQHWLVFKH LQWHUIHUHQWLH YDQ QLHW DIJHVFKHUPGH
DSSDUDWXXU�

79 YHUSODDWVW WHUZLMO KLM $$1 VWRQG� VFKDNHO GH 79
JHGXUHQGH �� PLQXWHQ XLW�

1RUPDDO EHHOG =ZDN RI JHHQ JHOXLG

*HOXLGRQWYDQJVW NDQ YHUVOHFKWHUG ]LMQ�

=HW GH 03;�LQVWHOOLQJ �*HOXLG�PHQX�
RS 0RQR WRWGDW GH RQWYDQJVW
YHUEHWHUW�

6725,1*67$%(/
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1 6HUYLFH
5DDGSOHHJ HHUVW GH VWRULQJVWDEHO RS GH YRRUJDDQGH SDJLQD
VRP

YDVW WH VWHOOHQ ZDW GH V\PSWRPHQ YDQ HYHQWXHOH SUREOHPHQ ]LMQ

DOYRUHQV DVVLVWHQWLH LQ WH URHSHQ� 9RRU DVVLVWHQWLH NXQW X FRQWDFW

RSQHPHQ PHW XZ 3DQVRQLF�OHYHUDQFLHU� ZDDUELM X KHW

PRGHOQXPPHU HQ KHW VHULHQXPPHU GLHQW RS WH JHYHQ �VWDDQ

EHLGH DFKWHU RS XZ 79�WRHVWHO YHUPHOG��

1 79�6SHOHQ�+XLVFRPSXWHUV
/DQJGXULJ JHEUXLN YDQ 79�VSHOHQ�KXLVFRPSXWHUV NDQ ELM LHGHU

79�WRHVWHO HHQ SHUPDQHQWH kVFKDGXZl RS KHW EHHOGVFKHUP WRW

JHYROJ KHEEHQ� 'LW VRRUW RQKHUVWHOEDUH EHHOGEXLV�EHVFKDGLJLQJ

NDQ WRW HHQ PLQLPXP ZRUGHQ EHSHUNW DOV GH YROJHQGH SXQWHQ LQ

DFKW ZRUGHQ JHQRPHQ�

- +HW KHOGHUKHLG� HQ FRQWUDVW�QLYHDX ]R ODDJ PRJHOLMN

DIVWHOOHQ�

- /DDW GH 79� WLMGHQV KHW JHEUXLN LQ FRPELQDWLH PHW

79�VSHOHQ RI KXLVFRPSXWHUV� QLHW RQEHSHUNW DDQVWDDQ�

- %RYHQJHQRHPGH EHHOGEXLV�EHVFKDGLJLQJHQZRUGHQQLHW

DOV HHQ QRUPDDO RQWVWDDQ GHIHFW EHVFKRXZG HQ ZRUGHQ

DOV ]RGDQLJ QLHW ELQQHQ GH 3DQDVRQLF JDUDQWLH

YRRUZDDUGHQ JHGHNW�

1 *HKHXJHQ ODDWVWH SRVLWLH
%HSDDOGH IXQFWLHV KHEEHQ HHQ JHKHXJHQ YRRU GH ODDWVW

LQJHVWHOGH SRVLWLH� 'H DDQZH]LJH LQVWHOOLQJHQ ELM KHW XLW]HWWHQ YDQ

KHW WRHVWHO ]LMQ RRN GH LQVWHOOLQJHQ ELM KHW ZHHU LQVFKDNHOHQ YDQGH

79�

3URJUDPPD .OHXUVFKDNHULQJ
26'�7DDO �$OOHHQ 0�176& � 176& �
$9�SRVLWLH &RQWUDVW
9ROXPH 6FKHUSWH
03; $VSHFW
/DJH WRQHQ 6WDQGE\
+RJH WRQHQ $, �NXQVWPDWLJH LQWHOOLJHQWLH� �%HHOG 	 JHOXLG�
%DODQV .OHXU
.OHXUEDODQV +HOGHUKHLG
6WDWXV $PELHQFH
3�15 7HOHWHNVW�PRGXV
0RGXV 4�/LQN
'HFRGHU �$9��

1 ,QVODDSIXQFWLH
,QGLHQ KHW WRHVWHO QLHW XLWJH]HW LVZDQQHHU HHQ79�VWDWLRQ VWRSWPHW

XLW]HQGHQ� JDDW KHW QD �� PLQXWHQ DXWRPDWLVFK RYHU LQ GH

VWDQGE\�PRGXV� 'H]H IXQFWLH ZHUNW QLHW ZDQQHHU KHW WRHVWHO LQ GH

$9�PRGXV VWDDW�

7;���;'�& � 7;���;'�&�$ 7;���;'�& � 7;���;'�&�$

1HWYRHGLQJ ��� � ���9 ��+] $�&�

6WURRPYHUEUXLN ��: ��:

6WURRPYHUEUXLN LQ VWDQGE\ ���:

%HHOGEXLV
=LFKWEDUH GLDJRQDDO

�� FP �� FP

$XGLR�XLWJDQJVYHUPRJHQ
0X]LHNYHUPRJHQ

� [ ��:� �W LPSHGDQWLH

$IPHWLQJHQ
+
:
'

����� PP
����� PP
����� PP

����� PP
����� PP
����� PP

*HZLFKW �NJ� �� ��

2QWYDQJVWV\VWHPHQ�

3$/ %� 3$/ *� 3$/ +� 3$/���� 6(&$0 %� 6(&$0 *
9+) (� � (�� 9+) +� � +� �,7$/<�
9+) $ � + �,7$/<� 8+) (�� � (��
&$79 �6�� � 6��� &$79 6� � 6�� �0� � 0���
&$79 6�� � 6�� �8� � 8��� &$79 6�� � 6�� �+\SHUEDQG�2QWYDQJVWV\VWHPHQ�

%DQGQDDP
&$79 6�� 6�� �8� 8��� &$79 6�� 6�� �+\SHUEDQG�

3$/ '�.� 6(&$0 '�.
9+) 5� � 5� 9+) 5� � 5�
9+) 5� � 5�� 8+) (�� � (��

0�176& $IVSHOHQ YDQ 176& ���� 0+] 9LGHRUHFRUGHUV �9&5�
176& �8LWVOXLWHQG $9�LQJDQJ� $IVSHOHQ YDQ 176& 9LGHRUHFRUGHUV �9&5�

$QWHQQH � DFKWHU 8+) � 9+)

+RRIGWHOHIRRQ � YRRU ���PP� �W LPSHGDQWLH

$9 � DFKWHU
$9� � ���SHQV DDQVOXLWLQJ � $XGLR�9LGHR LQ�XLW� 5*% LQ

$9� � ���SHQV DDQVOXLWLQJ � $XGLR�9LGHR LQ�XLW� 6�9LGHR LQ� 4�/LQN

$9 � YRRU $9� � [ 5&$ $XGLR LQ� � [ 5&$ 9LGHR LQ

'H VSHFLILFDWLHV NXQQHQ ]RQGHU QDGHUH DDQNRQGLJLQJ ZRUGHQ JHZLM]LJG� 'H YHUPHOGH JHZLFKWHQ HQ DIPHWLQJHQ ]LMQ ELM EHQDGHULQJ

RSJHJHYHQ�

7(5 ,1)250$7,(

63(&,),&$7,(6


