
Installatie instructie 

M-thermal Mono
ATW Heat Pump
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�����2YHU]LFKW�YDQ�',3�VZLWFKLQVWHOOLQJHQ

.LH]HQ�YDQ�HHQ�ORFDWLH�LQ�NRXGH�NOLPDWHQ

.LH]HQ�YDQ�HHQ�ORFDWLH�LQ�ZDUPH�NOLPDWHQ

7RHSDVVLQJ��
7RHSDVVLQJ��
&DVFDGH�V\VWHHP
9ROXPHYHUHLVWH�YDQ�GH�EDODQVWDQN

'HPRQWHUHQ�YDQ�KHW�DSSDUDDW
%HODQJULMNVWH�FRPSRQHQWHQ
(OHNWURQLVFKH�EHVWXULQJVNDVW
$DQOHJ�YDQ�ZDWHUOHLGLQJHQ
9XOZDWHU
,VRODWLH�YDQ�ZDWHUOHLGLQJHQ
9HOGEHGUDGLQJ

$IPHWLQJHQ
,QVWDOODWLHYRRUVFKULIWHQ
3RVLWLH�YDQ�GH�DIYRHURSHQLQJ
5XLPWHYHUHLVWHQ�YRRU�RQGHUKRXG

,167$//$7,(9225=25*60$$75(*(/(1

7<3,6&+(�72(3$66,1*(1

29(5=,&+7�9$1�+(7�$33$5$$7

,1%('5,-)67(//,1*�(1�&21),*85$7,(

INHOUD

$FFHVVRLUHV�GLH�ZRUGHQ�PHHJHOHYHUG�PHW�KHW�DSSDUDDW

9(,/,*+(,'60$$75(*(/(1

$&&(662,5(6

$/*(0(1(�,1/(,',1*

9225%(5(,',1*(1�9225�,167$//$7,(

%(/$1*5,-.(�,1)250$7,(�29(5�+(7�.2(/0,''(/
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����� $FFHVVRLUHV�YHUNULMJEDDU�ELM�OHYHUDQFLHU
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(LQGFRQWUROHV
7HVW�ZHUNLQJ��KDQGPDWLJ�

$OJHPHQH�ULFKWOLMQHQ
$OJHPHQH�V\PSWRPHQ
%HGULMIVSDUDPHWHU
6WRULQJVFRGHV

(HUVWH�LQEHGULMIVWHOOLQJ�ELM�HHQ�ODJH�EXLWHQWHPSHUDWXXU
&RQWUROHV�YyyU�GH�LQEHGULMIVWHOOLQJ
'H�FLUFXODWLHSRPS
9HOGLQVWHOOLQJHQ

$OJHPHHQ
(OHNWULVFKH�VSHFLILFDWLHV

7(67�:(5.,1*�(1�(,1'&21752/(6

21'(5+28'

352%/((023/266,1*

�� 7(&+1,6&+(�63(&,),&$7,(6

�� ,1)250$7,(�6(59,&(



��

&DSDFLWHLW�
YDQ�GH�
EDFN�XSYHU
ZDUPLQJ�

��N:����IDVLJ��

%DFN�XSYHUZDUPLQJ��RSWLRQHHO�

��N:����IDVLJ��RI���N:����IDVLJ�

0RGHO
��IDVLJ ��IDVLJ

� � � ���� ��

+HW�VWDQGDDUGPRGHO�YDQ�KHW�DSSDUDDW�KHHIW�JHHQ�EDFN�XSYHUZDUPLQJ��%DFN�XSYHUZDUPLQJ�NDQ�ZRUGHQ�JHwQWHJUHHUG�LQ�KHW�
DSSDUDDW�YRRU�DDQJHSDVWH�PRGHOOHQ���a���N:��

���� ����

'H�DIEHHOGLQJ�HQ�IXQFWLH�GLH�LQ�GH]H�KDQGOHLGLQJ�ZRUGHQ�EHVFKUHYHQ�EHYDWWHQ�GH�FRPSRQHQWHQ�YDQ�GH�EDFN�XSYHUZDUPLQJ�
$IEHHOGLQJHQ�LQ�GH]H�KDQGOHLGLQJ�]LMQ�DOOHHQ�WHU�UHIHUHQWLH��EHNLMN�KHW�ZHUNHOLMNH�SURGXFW�

230(5.,1*

���������N:

9HUZLMGHU�GH�KROOH�SODDW�
QD�GH�LQVWDOODWLH�

9HUZLMGHU�GH�
WUDQVSRUWVWHXQ�

��������������N:

����N:

����N:
,QWHUQH�LQGHOLQJ���a���N:����IDVLJ��ELMYRRUEHHOG

��������������N:

(OHNWULVFK�UHJHOV\VWHHP

.OHPPHQEORN

+\GUDXOLVFK�V\VWHHP

.RHOPLGGHOV\VWHHP



��

'LW�V\PERRO�JHHIW�DDQ�GDW�GH�KDQGOHLGLQJ�]RUJYXOGLJ�PRHW�ZRUGHQ�JHOH]HQ�

'LW�V\PERRO�JHHIW�DDQ�GDW�GLW�DSSDUDDW�JHEUXLN�PDDNW�YDQ�HHQ�EUDQGEDDU�NRHOPLGGHO��(U�EHVWDDW�
EUDQGJHYDDU�DOV�JHOHNW�NRHOPLGGHO�ZRUGW�EORRWJHVWHOG�DDQ�HHQ�H[WHUQH�RQWVWHNLQJVEURQ�

'LW�V\PERRO�JHHIW�DDQ�GDW�RQGHUKRXGVSHUVRQHHO�PRHW�RPJDDQ�PHW�GH]H�DSSDUDWXXU�DDQ�GH�
KDQG�YDQ�GH�LQVWDOODWLHKDQGOHLGLQJ�

'LW�V\PERRO�JHHIW�DDQ�GDW�RQGHUKRXGVSHUVRQHHO�PRHW�RPJDDQ�PHW�GH]H�DSSDUDWXXU�DDQ�GH�
KDQG�YDQ�GH�LQVWDOODWLHKDQGOHLGLQJ�

'LW�V\PERRO�JHHIW�DDQ�GDW�LQIRUPDWLH�EHVFKLNEDDU�LV��]RDOV�GH�JHEUXLNHUV��RI�
LQVWDOODWLHKDQGOHLGLQJ�

/(7�23

/(7�23

/(7�23

/(7�23

2QGHUKRXG�PDJ�DOOHHQ�ZRUGHQ�XLWJHYRHUG�YROJHQV�GH�DDQEHYHOLQJHQ�YDQ�GH� IDEULNDQW�YDQ�GH�DSSDUDWXXU��2QGHUKRXGV��HQ�
UHSDUDWLHZHUN]DDPKHGHQ�ZDDUELM�GH�KXOS�YDQ�DQGHUH�GHVNXQGLJ�SHUVRQHHO�QRGLJ�LV�PRHWHQ�ZRUGHQ�XLWJHYRHUG�RQGHU�WRH]LFKW�
YDQ�GH�SHUVRRQ�GLH�EHYRHJG�LV�YRRU�KHW�JHEUXLN�YDQ�EUDQGEDUH�NRHOPLGGHOHQ��

:$$56&+8:,1*

/HW�RS��EUDQGJHYDDU�EUDQGEDUH�PDWHULDOHQ

*HHIW�HHQ�OHYHQVJHYDDUOLMNH�VLWXDWLH�DDQ�GLH��LQGLHQ�GH]H�QLHW�YHUPHGHQ�ZRUGW��NDQ�OHLGHQ�WRW�GRRG�RI�HUQVWLJ�OHWVHO�

*(9$$5

*HHIW�HHQ�PRJHOLMNH�JHYDDUOLMNH�VLWXDWLH�DDQ�GLH��LQGLHQ�GH]H�QLHW�YHUPHGHQ�ZRUGW��NDQ�OHLGHQ�WRW�GRRG�RI�HUQVWLJ�OHWVHO�

:$$56&+8:,1*

/(7�23
*HHIW�HHQ�PRJHOLMNH�JHYDDUOLMNH�VLWXDWLH�DDQ�GLH��LQGLHQ�GH]H�QLHW�YHUPHGHQ�ZRUGW��NDQ�OHLGHQ�WRW�OLFKW�RI�PLGGHO]ZDDU�OHWVHO��
+HW�ZRUGW�RRN�JHEUXLNW�RP�WH�ZDDUVFKXZHQ�WHJHQ�RQYHLOLJH�SUDNWLMNHQ�

*HHIW�HHQ�VLWXDWLH�DDQ�GLH�NDQ�OHLGHQ�WRW�DFFLGHQWHOH�VFKDGH�DDQ�DSSDUDWXXU�RI�HLJHQGRPPHQ�

230(5.,1*

8LWOHJ�YDQ�GH�ZHHUJHJHYHQ�V\PEROHQ�RS�KHW�PRQREORF

/HHV�GH]H�LQVWUXFWLHV�YyyU�GH�LQVWDOODWLH�]RUJYXOGLJ�GRRU��+RXG�GH]H�KDQGOHLGLQJ�ELM�GH�KDQG�YRRU�WRHNRPVWLJH�UDDGSOHJLQJ�

2QMXLVWH�LQVWDOODWLH�YDQ�DSSDUDWXXU�RI�DFFHVVRLUHV�NDQ�OHLGHQ�WRW�HOHNWULVFKH�VFKRNNHQ��NRUWVOXLWLQJ��OHNNDJH��EUDQG�RI�DQGHUH�
VFKDGH�DDQ�GH�DSSDUDWXXU��=RUJ�HUYRRU�GDW�X�DOOHHQ�JHEUXLN�PDDNW�YDQ�DFFHVVRLUHV�GLH�]LMQ�JHPDDNW�GRRU�GH�OHYHUDQFLHU�HQ�
VSHFLDDO�]LMQ�RQWZRUSHQ�YRRU�GH�DSSDUDWXXU��/DDW�GH�LQVWDOODWLH�WH�DOOHQ�WLMGH�RYHU�DDQ�HHQ�SURIHVVLRQDO�

$OOH� LQ�GH]H�KDQGOHLGLQJ�EHVFKUHYHQ�DFWLYLWHLWHQ�PRHWHQ�ZRUGHQ�XLWJHYRHUG�GRRU�HHQ�HUNHQGH�PRQWHXU��=RUJ� WLMGHQV�GH�
LQVWDOODWLH� HQ� RQGHUKRXG� YDQ� KHW� DSSDUDDW� HUYRRU� GDW� X� SDVVHQGH� SHUVRRQOLMNH� EHVFKHUPLQJVPLGGHOHQ� GUDDJW�� ]RDOV�
KDQGVFKRHQHQ�HQ�HHQ�YHLOLJKHLGVEULO�

1HHP�FRQWDFW�RS�PHW�XZ�GHDOHU�YRRU�YHUGHUH�RQGHUVWHXQLQJ�

,1)250$7,(L

��9(,/,*+(,'60$$75(*(/(1
'H�KLHU�YHUPHOGH�YRRU]RUJVPDDWUHJHOHQ�]LMQ�RQGHUYHUGHHOG�LQ�GH�RQGHUVWDDQGH�W\SHQ��=H�]LMQ�]HHU�EHODQJULMN��GXV�]RUJ�HUYRRU�GDW�X�]H�
QDXZJH]HW�YROJW�
%HWHNHQLVVHQ�YDQ�V\PEROHQ�YRRU�*(9$$5��:$$56&+8:,1*��/(7�23�HQ�230(5.,1*�

:$$56&+
8:,1*



��

$DUG�KHW�DSSDUDDW�

'H�DDUGLQJVZHHUVWDQG�PRHW�YROGRHQ�DDQ�GH�ORNDOH�ZHW��HQ�UHJHOJHYLQJ�

6OXLW�GH�DDUGLQJVGUDDG�QLHW�DDQ�RS�JDV��RI�ZDWHUOHLGLQJHQ��EOLNVHPDIOHLGHUV�RI�WHOHIRRQ�DDUGLQJVGUDGHQ�

2QYROOHGLJH�DDUGLQJ�NDQ�HOHNWULVFKH�VFKRNNHQ�YHURRU]DNHQ�

��*DVOHLGLQJHQ� (HQ�JDVOHN�NDQ�OHLGHQ�WRW�EUDQG�RI�HHQ�H[SORVLH�

��:DWHUOHLGLQJHQ� +DUGH�39&�EXL]HQ�ELHGHQ�JHHQ�HIIHFWLHYH�DDUGLQJ�

��%OLNVHPDIOHLGHUV�RI�WHOHIRRQDDUGGUDGHQ� 'H�HOHNWULVFKH�GUHPSHO�NDQ�DEQRUPDDO�WRHQHPHQ�ELM�HHQ�EOLNVHPLQVODJ�

,QVWDOOHHU�GH�YRHGLQJVNDEHO�RS�PLQVWHQV���PHWHU����IW��DIVWDQG�YDQ�WHOHYLVLHV�RI�UDGLR
V�RP�LQWHUIHUHQWLH�RI�UXLV�WH�YRRUNRPHQ��
�DIKDQNHOLMN�YDQ�GH�UDGLRJROYHQ��LV�HHQ�DIVWDQG�YDQ���PHWHU����IW��PRJHOLMN�QLHW�YROGRHQGH�RP�UXLV�RS�WH�KHIIHQ��

:DV� KHW� DSSDUDDW� QRRLW� PHW� ZDWHU�� 'LW� NDQ� HOHNWULVFKH� VFKRNNHQ� RI� EUDQG� YHURRU]DNHQ�� +HW� DSSDUDDW� PRHW� ZRUGHQ�
JHwQVWDOOHHUG�YROJHQV�GH�QDWLRQDOH�EHGUDGLQJVYRRUVFKULIWHQ�� ,QGLHQ�GH�YRHGLQJVNDEHO�EHVFKDGLJG� LV��PRHW�GH]H�ZRUGHQ�
YHUYDQJHQ�GRRU�GH�IDEULNDQW��]LMQ�RQGHUKRXGVPRQWHXU�RI�JHOLMNZDDUGLJ�JHNZDOLILFHHUG�SHUVRQHHO�RP�JHYDDU�WH�YRRUNRPHQ�

/(7�23

6FKHXU�GH�SODVWLF�YHUSDNNLQJHQ�ORV�HQ�JRRL�]H�ZHJ��]RGDW�NLQGHUHQ�HU�QLHW�PHH�NXQQHQ�VSHOHQ��.LQGHUHQ�GLH�PHW�SODVWLF�
]DNNHQ�VSHOHQ�ORSHQ�OHYHQVJHYDDU�GRRU�YHUVWLNNLQJ�

*RRL�YHUSDNNLQJVPDWHULDDO�]RDOV�VSLMNHUV�HQ�DQGHUH�PHWDOHQ�RI�KRXWHQ�RQGHUGHOHQ�RS�HHQ�YHLOLJH�PDQLHU�ZHJ�RP�OHWVHO�WH�
YRRUNRPHQ�

9UDDJ�XZ�GHDOHU�RI�JHNZDOLILFHHUG�SHUVRQHHO�RP�GH� LQVWDOODWLH�XLW� WH�YRHUHQ� LQ�RYHUHHQVWHPPLQJ�PHW�GH]H�KDQGOHLGLQJ��
,QVWDOOHHU�KHW�DSSDUDDW�QLHW�]HOI��2QMXLVWH�LQVWDOODWLH�NDQ�OHLGHQ�WRW�ZDWHUOHNNDJH��HOHNWULVFKH�VFKRNNHQ�RI�EUDQG�

=RUJ� HUYRRU� GDW� X� DOOHHQ� JHVSHFLILFHHUGH� DFFHVVRLUHV� HQ� RQGHUGHOHQ� JHEUXLNW� YRRU� GH� LQVWDOODWLH��+HW� JHEUXLN� YDQ� QLHW�
YRRUJHVFKUHYHQ�RQGHUGHOHQ�NDQ�OHLGHQ�WRW�ZDWHUOHNNDJH��HOHNWULVFKH�VFKRNNHQ��EUDQG�RI�ORVUDNHQ�YDOOHQ�YDQ�KHW�DSSDUDDW�

,QVWDOOHHU�KHW�DSSDUDDW�RS�HHQ�IXQGHULQJ�GLH�]LMQ�JHZLFKW�NDQ�GUDJHQ��2QYROGRHQGH�I\VLHNH�NUDFKW�NDQ�HUYRRU�]RUJHQ�GDW�GH�
DSSDUDWXXU�YDOW��PHW�PRJHOLMN�OHWVHO�DOV�JHYROJ�

9RHU�JHVSHFLILFHHUGH�LQVWDOODWLHZHUN]DDPKHGHQ�XLW�PHW�YROOHGLJH�LQDFKWQHPLQJ�YDQ�VWHUNH�ZLQG��RUNDQHQ�RI�DDUGEHYLQJHQ��
2QMXLVW�LQVWDOODWLHZHUN�NDQ�OHLGHQ�WRW�RQJHYDOOHQ�GRRU�YDOOHQG�JHUHHGVFKDS�RI�DSSDUDWXXU�

=RUJ�HUYRRU�GDW�DOOH�HOHNWULVFKH�ZHUN]DDPKHGHQ�ZRUGHQ�XLWJHYRHUG�GRRU�YDNPHQVHQ�YROJHQV�GH�ORNDOH�ZHW��HQ�UHJHOJHYLQJ�
HQ� GH]H� KDQGOHLGLQJ� PHW� EHKXOS� YDQ� HHQ� DSDUW� FLUFXLW�� 2QYROGRHQGH� FDSDFLWHLW� YDQ� KHW� YRHGLQJVFLUFXLW� RI� RQMXLVWH�
HOHNWULVFKH�DDQOHJ�NXQQHQ�OHLGHQ�WRW�HOHNWULVFKH�VFKRNNHQ�RI�EUDQG�

=RUJ�HUYRRU�GDW�X�HHQ�DDUGOHNVFKDNHODDU�LQVWDOOHHUW�LQ�RYHUHHQVWHPPLQJ�PHW�GH�SODDWVHOLMNH�ZHW��HQ�UHJHOJHYLQJ��$OV�X�JHHQ�
DDUGOHNVFKDNHODDU�LQVWDOOHHUW��NDQ�GLW�OHLGHQ�WRW�HOHNWULVFKH�VFKRNNHQ�HQ�EUDQG�

=RUJ�HUYRRU�GDW�DOOH�NDEHOV�JRHG�YDVW]LWWHQ��*HEUXLN�GH�YRRUJHVFKUHYHQ�GUDGHQ�HQ�FRQWUROHHU�RI�GH�DDQVOXLWNOHPPHQ�RI�
GUDGHQ�NDEHOV�EHVFKHUPG�]LMQ�WHJHQ�ZDWHU�HQ�DQGHUH�QDGHOLJH�H[WHUQH�NUDFKWHQ��2QYROOHGLJ�DDQVOXLWHQ�RI�DDQEUHQJHQ�NDQ�
EUDQG�YHURRU]DNHQ�

9RUP�ELM�KHW�EHNDEHOHQ�YDQ�GH�VWURRPWRHYRHU�GH�GUDGHQ�]RGDQLJ��GDW�KHW�YRRUSDQHHO�VWHYLJ�NDQ�ZRUGHQ�EHYHVWLJG��$OV�KHW�
YRRUSDQHHO�QLHW�RS�]LMQ�SODDWV�]LW�NXQQHQ�GH�DDQVOXLWNOHPPHQ�RYHUYHUKLW�UDNHQ�RI�OHLGHQ�WRW�HOHNWULVFKH�VFKRNNHQ�RI�EUDQG�

&RQWUROHHU�QD�KHW�YROWRRLHQ�YDQ�GH�LQVWDOODWLHZHUN]DDPKHGHQ�RI�HU�JHHQ�NRHOPLGGHOOHNNDJH�LV�

5DDN�JHOHNW�NRHOPLGGHO�QRRLW�GLUHFW�DDQ��DDQJH]LHQ�GLW�NDQ�OHLGHQ�WRW�HUQVWLJH�EHYULH]LQJ��5DDN�GH�NRHOOHLGLQJHQ�WLMGHQV�HQ�
RQPLGGHOOLMN�QD�JHEUXLN�QRRLW�DDQ��DDQJH]LHQ�GH�NRHOOHLGLQJHQ�KHHW�RI�NRXG�NXQQHQ�]LMQ�DIKDQNHOLMN�YDQ�GH�WRHVWDQG�YDQ�KHW�
NRHOPLGGHO� GDW� GRRU� GH� NRHOOHLGLQJHQ�� FRPSUHVVRU� HQ� DQGHUH� NRHORQGHUGHOHQ� VWURRPW��%UDQGZRQGHQ�RI� EHYULH]LQJ� ]LMQ�
PRJHOLMN�DOV�X�GH�NRHOOHLGLQJHQ�DDQUDDNW��2P�OHWVHO�WH�YRRUNRPHQ�PRHW�X�ZDFKWHQ�PHW�KHW�DDQUDNHQ�YDQ�GH�OHLGLQJHQ�WRW�
]H�HHQ�QRUPDOH�WHPSHUDWXXU�EHUHLNHQ�RI�X�PRHW�YHLOLJKHLGVKDQGVFKRHQHQ�GUDJHQ�

5DDN�GH�LQWHUQH�RQGHUGHOHQ��SRPS��EDFN�XSYHUZDUPLQJ��HQ]���QLHW�DDQ�WLMGHQV�HQ�RQPLGGHOOLMN�QD�KHW�JHEUXLN��+HW�DDQUDNHQ�
YDQ�GH�LQWHUQH�RQGHUGHOHQ�NDQ�EUDQGZRQGHQ�YHURRU]DNHQ��2P�OHWVHO�WH�YRRUNRPHQ�PRHW�X�ZDFKWHQ�PHW�KHW�DDQUDNHQ�YDQ�
GH�LQWHUQH�RQGHUGHOHQ�WRW�]H�HHQ�QRUPDOH�WHPSHUDWXXU�EHUHLNHQ�RI�X�PRHW�YHLOLJKHLGVKDQGVFKRHQHQ�GUDJHQ�

:$$56&+8:,1*

6FKDNHO�GH�VWURRPVFKDNHODDU�XLW�YRRUGDW�X�HOHNWULVFKH�NOHPRQGHUGHOHQ�DDQUDDNW�

:DQQHHU�GH�VHUYLFHSDQHOHQ�ZRUGHQ�YHUZLMGHUG��NXQW�X�JHPDNNHOLMN�RQRS]HWWHOLMN�RQGHUGHOHQ�RQGHU�VSDQQLQJ�DDQUDNHQ�

/DDW�KHW�DSSDUDDW�QRRLW�RQEHKHHUG�DFKWHU�]RQGHU�RQGHUKRXGVSDQHHO�WLMGHQV�GH�LQVWDOODWLH�RI�RQGHUKRXG�

5DDN�GH�ZDWHUOHLGLQJHQ�QLHW�DDQ�WLMGHQV�HQ�GLUHFW�QD�JHEUXLN��RPGDW�]H�KHHW�NXQQHQ�]LMQ�HQ�XZ�KDQGHQ�NXQQHQ�YHUEUDQGHQ��
2P�OHWVHO�WH�YRRUNRPHQ�PRHW�X�ZDFKWHQ�PHW�KHW�DDQUDNHQ�YDQ�GH�OHLGLQJHQ�WRW�]H�HHQ�QRUPDOH�WHPSHUDWXXU�EHUHLNHQ�RI�X�
PRHW�YHLOLJKHLGVKDQGVFKRHQHQ�GUDJHQ�

5DDN� JHHQ� HQNHOH� VFKDNHODDU� PHW� QDWWH� YLQJHUV� DDQ�� +HW� DDQUDNHQ� YDQ� HHQ� VFKDNHODDU� PHW� QDWWH� YLQJHUV� NDQ� HHQ�
HOHNWULVFKH�VFKRN�YHURRU]DNHQ�

9RRUGDW�X�HOHNWULVFKH�RQGHUGHOHQ�DDQUDDNW��PRHW�X�DOOH�WRHSDVVHOLMNH�VWURRPWRHYRHU�QDDU�KHW�DSSDUDDW�XLWVFKDNHOHQ�

*(9$$5



��

230(5.,1*
,QIRUPDWLH�RYHU�JHIOXRUHHUGH�JDVVHQ

��'H]H�DLUFRQGLWLRQHU�EHYDW�JHIOXRUHHUGH�JDVVHQ��=LH�KHW�GHVEHWUHIIHQGH�ODEHO�RS�KHW�DSSDUDDW�YRRU�VSHFLILHNH�LQIRUPDWLH�
RYHU�KHW�W\SH�JDV�HQ�GH�KRHYHHOKHLG��1DWLRQDOH�JDVYRRUVFKULIWHQ�PRHWHQ�ZRUGHQ�QDJHOHHIG�

��,QVWDOODWLH��RQGHUKRXG�HQ�UHSDUDWLH�YDQ�KHW�DSSDUDDW�PRHWHQ�ZRUGHQ�XLWJHYRHUG�GRRU�HHQ�HUNHQGH�PRQWHXU�

��'HwQVWDOODWLH�HQ�UHF\FOLQJ�YDQ�KHW�SURGXFW�PRHWHQ�ZRUGHQ�XLWJHYRHUG�GRRU�HHQ�HUNHQGH�PRQWHXU�

��$OV�KHW�V\VWHHP�LV�YRRU]LHQ�YDQ�HHQ�OHNGHWHFWLHV\VWHHP��PRHW�GLW�PLQVWHQV�HONH����PDDQGHQ�ZRUGHQ�JHFRQWUROHHUG�RS�
OHNNHQ��:DQQHHU�KHW�DSSDUDDW�ZRUGW�JHFRQWUROHHUG�RS�OHNNHQ��LV�KHW�]HHU�UDDG]DDP�RP�DOOH�FRQWUROHV�WH�UHJLVWUHUHQ�

,QVWDOOHHU�KHW�DSSDUDDW�QLHW�RS�GH�YROJHQGH�SODDWVHQ�

��:DDU�HHQ�QHYHO� YDQ� �PLQHUDOH�� ROLH�RI� ROLHGDPSHQ�DDQZH]LJ� ]LMQ��.XQVWVWRIRQGHUGHOHQ� NXQQHQ�ZRUGHQ�DDQJHWDVW� HQ�
KLHUGRRU�ORVUDNHQ�RI�JDDQ�OHNNHQ�

��:DDU�FRUURVLHYH��ELMWHQGH��JDVVHQ��]RDOV�]ZDYHO]XXUJDV��ZRUGHQ�JHSURGXFHHUG��:DDU�FRUURVLH�YDQ�NRSHUOHLGLQJHQ�RI�
JHVROGHHUGH�RQGHUGHOHQ�NDQ�OHLGHQ�WRW�NRHOPLGGHOOHNNDJH�

��:DDU�PDFKLQHV� ]LMQ� GLH� HOHNWURPDJQHWLVFKH� JROYHQ� XLW]HQGHQ�� (OHNWURPDJQHWLVFKH� JROYHQ� NXQQHQ� KHW� UHJHOV\VWHHP�
RQWUHJHOHQ�HQ�VWRULQJ�YDQ�GH�DSSDUDWXXU�YHURRU]DNHQ�

��:DDU�EUDQGEDUH�JDVVHQ�NXQQHQ�OHNNHQ��ZDDU�NRROVWRIYH]HOV�RI�RQWEUDQGEDUH�VWRI�LQ�GH�OXFKW�URQG]ZHYHQ�RI�ZDDU�JHZHUNW�
ZRUGW�PHW�YOXFKWLJH�EUDQGEDUH�VWRIIHQ�]RDOV�WKLQQHU�RI�EHQ]LQH��'H]H�W\SHQ�JDV�NXQQHQ�EUDQG�YHURRU]DNHQ�

��:DDU�GH�OXFKW�HHQ�KRRJ�]RXWJHKDOWH�KHHIW��]RDOV�LQ�GH�EXXUW�YDQ�GH�]HH�

��:DDU�GH�VSDQQLQJ�UHJHOPDWLJ�IOXFWXHHUW��]RDOV�LQ�IDEULHNHQ�

��,Q�YRHU��RI�YDDUWXLJHQ�

��:DDU�]XXU��RI�DONDOLVFKH�GDPSHQ�DDQZH]LJ�]LMQ�

'LW�DSSDUDDW�PDJ�GRRU�NLQGHUHQ�YDQ��� MDDU�RI�RXGHU�JHEUXLNW�ZRUGHQ�HQ�GRRU�SHUVRQHQ�PHW� OLFKDPHOLMNH��]LQWXLJOLMNH�RI�
YHUVWDQGHOLMNH�EHSHUNLQJHQ�RI�PHW�RQYROGRHQGH�HUYDULQJ�RI�NHQQLV��PLWV�RQGHU�WRH]LFKW�RI�YRRU]LHQ�YDQ�LQVWUXFWLHV�RYHU�KHW�
YHLOLJ�JHEUXLN�YDQ�KHW�DSSDUDDW�HQ�]LM�GH�KLHUDDQ�YHUERQGHQ�ULVLFR
V�KHEEHQ�EHJUHSHQ��.LQGHUHQ�PRJHQ�QLHW�VSHOHQ�PHW�KHW�
DSSDUDDW��5HLQLJLQJV��HQ�JHEUXLNHUVRQGHUKRXG�PDJ�QLHW�]RQGHU�WRH]LFKW�GRRU�NLQGHUHQ�ZRUGHQ�XLWJHYRHUG�

.LQGHUHQ�PRHWHQ�RQGHU�WRH]LFKW�VWDDQ�]RGDW�]H�QLHW�PHW�KHW�DSSDUDDW�JDDQ�VSHOHQ�

$OV�KHW�QHWVQRHU�EHVFKDGLJG�LV��PRHW�KHW�ZRUGHQ�YHUYDQJHQ�GRRU�GH�IDEULNDQW�RI�GH�GHDOHU�RI�HHQ�JHNZDOLILFHHUG�YDNPDQ�

9(5:,-'(5,1*��YHUZLMGHU�GLW�SURGXFW�QLHW�PHW�KHW�KXLVKRXGHOLMN�DIYDO��'HUJHOLMN�DIYDO�PRHW�DI]RQGHUOLMN�ZRUGHQ�YHU]DPHOG�
RP�VSHFLDDO�WH�ZRUGHQ�YHUZHUNW��*RRL�HOHNWULVFKH�DSSDUDWHQ�QLHW�ZHJ�DOV�RQJHVRUWHHUG�KXLVKRXGHOLMN�DIYDO��PDDU�JHEUXLN�
JHVFKHLGHQ� LQ]DPHOLQJVYRRU]LHQLQJHQ�� 1HHP� FRQWDFW� RS�PHW� XZ� ORNDOH� RYHUKHLG� YRRU� LQIRUPDWLH� RYHU� GH� EHVFKLNEDUH�
LQ]DPHOLQJVV\VWHPHQ��$OV� HOHNWULVFKH� DSSDUDWHQ� RS� YXLOQLVEHOWHQ� RI� DIYDOVWRUWSODDWVHQ�ZRUGHQ�ZHJJHJRRLG�� EHVWDDW� GH�
NDQV�GDW�HU�JHYDDUOLMNH�VWRIIHQ�LQ�KHW�JURQGZDWHU�OHNNHQ�HQ�]R�LQ�GH�YRHGVHONHWHQ�WHUHFKWNRPHQ��ZDW�JHYDDUOLMN�LV�YRRU�XZ�
JH]RQGKHLG�HQ�ZHO]LMQ�

'H�EHGUDGLQJ�PRHW�ZRUGHQ�XLWJHYRHUG�GRRU�SURIHVVLRQHOH�WHFKQLFL�LQ�RYHUHHQVWHPPLQJ�PHW�GH�QDWLRQDOH�UHJHOJHYLQJ�YRRU�
EHGUDGLQJ�HQ�GLW�VFKDNHOVFKHPD��'H�YDVWH�EHGUDGLQJ�PRHW�LQ�RYHUHHQVWHPPLQJ�PHW�GH�QDWLRQDOH�UHJHOJHYLQJ�]LMQ�YRRU]LHQ�
YDQ� HHQ� DOO�SROLJH� RQGHUEUHNLQJVLQULFKWLQJ� PHW� HHQ� VFKHLGLQJVDIVWDQG� YDQ� PLQVWHQV� �� PP� LQ� DOOH� SROHQ� HQ� HHQ�
DDUGOHNVFKDNHODDU��5&'��YDQ�PLQGHU�GDQ����P$�

&RQWUROHHU�KHW� LQVWDOODWLHJHELHG��PXUHQ��YORHUHQ�HQ]���RS�YHUERUJHQ�JHYDUHQ��]RDOV�ZDWHU��HOHNWULFLWHLW�HQ�JDV��YRRUGDW�X�
EHJLQW�DDQ�GH�EHNDEHOLQJ�RI�KHW�DDQOHJJHQ�YDQ�OHLGLQJHQ�

&RQWUROHHU�YyyU�GH�LQVWDOODWLH�RI�GH�YRHGLQJ�YDQ�JHEUXLNHU�YROGRHW�DDQ�GH�YRRUVFKULIWHQ�YRRU�GH�HOHNWULVFKH�LQVWDOODWLH�YDQ�
KHW�DSSDUDDW��PHW�LQEHJULS�YDQ�EHWURXZEDUH�DDUGLQJ��OHNNDJH�HQ�GUDDGGLDPHWHU�HOHNWULVFKH�EHODVWLQJ�HQ]����+HW�SURGXFW�
PDJ�SDV�ZRUGHQ�JHwQVWDOOHHUG�DOV�HU�ZRUGW�YROGDDQ�DDQ�GH�YRRUVFKULIWHQ�YRRU�GH�HOHNWULVFKH�LQVWDOODWLH�YDQ�KHW�SURGXFW�

%LM�KHW�LQVWDOOHUHQ�YDQ�PHHUGHUH�DLUFRQGLWLRQHUV�RS�HHQ�JHFHQWUDOLVHHUGH�PDQLHU��PRHW�X�GH�ORDG�EDODQFH�YDQ�GH���IDVLJH�
YRHGLQJ� FRQWUROHUHQ� HQ� YRRUNRPHQ� GDW� PHHUGHUH� DSSDUDWHQ� RS� GH]HOIGH� IDVH� YDQ� GH� ��IDVLJH� YRHGLQJ� ZRUGHQ�
VDPHQJHYRHJG�

+HW�SURGXFW�PRHW�VWHYLJ�ZRUGHQ�YDVWJH]HW��1HHP�]R�QRGLJ�YHUVWHUNLQJVPDDWUHJHOHQ�



��

ř
Ř ŗ

+HW� DSSDUDDW� KHHIW� HHQ� YRUVWEHYHLOLJLQJVIXQFWLH� GLH�
JHEUXLN�PDDNW�YDQ�GH�ZDUPWHSRPS�RI�GH�QRRGYHUZDUPLQJ�
�DDQJHSDVW� PRGHO� RP� KHW� ZDWHUV\VWHHP� RQGHU� DOOH�
RPVWDQGLJKHGHQ� WH� EHVFKHUPHQ� WHJHQ� EHYULH]LQJ��
$DQJH]LHQ� HHQ� VWURRPVWRULQJ� NDQ� JHEHXUHQ� ZDQQHHU�
KHW� DSSDUDDW� RQEHKHHUG� ZRUGW� DFKWHUJHODWHQ�� ZRUGW� X�
DDQJHUDGHQ� RP� GH� DQWLYULHVVWURRPVFKDNHODDU� LQ� KHW�
ZDWHUV\VWHHP� WH� JHEUXLNHQ�� �=LH� ³���� $DQOHJ� YDQ�
ZDWHUOHLGLQJHQ´��

'H� ERRVWHUYHUZDUPLQJ� PRHW� RQGHU� GH� WHPSHUDWXXUVRQGH�
ZRUGHQ�JHwQVWDOOHHUG��7���

'H� ZDUPWHZLVVHODDU� �VSRHO�� PRHW� RQGHU� GH�
WHPSHUDWXXUVRQGH�ZRUGHQ�JHwQVWDOOHHUG�

'H�OHLGLQJ�WXVVHQ�GH�EXLWHQXQLW�HQ�WDQN�PRHW�NRUWHU�]LMQ�GDQ�
��PHWHU�

7HPSHUDWXXUVRQGH�
�7��

.DPHUWKHUPRVWDDW��QLHW�PHHJHOHYHUG�

'H� NDPHUWKHUPRVWDDW� NDQ� ZRUGHQ� DDQJHVORWHQ� RS� KHW�
DSSDUDDW� �NDPHUWKHUPRVWDDW�PRHW�ELM�KHW�NLH]HQ�YDQ�HHQ�
LQVWDOODWLHSODDWV� XLW� GH� EXXUW� ZRUGHQ� JHKRXGHQ� YDQ� GH�
YHUZDUPLQJVEURQ��

=RQQH�HQHUJLHVHW�YRRU�ZDUPZDWHUWDQN��QLHW�PHHJHOHYHUG�

(HQ�RSWLRQHOH�]RQQH�HQHUJLHVHW�NDQ�ZRUGHQ�DDQJHVORWHQ�
RS�KHW�DSSDUDDW�

:HUNLQJVJHELHG

6SRHO

8LWODDW

7DQNERRVWHUYHU�
ZDUPLQJ��7%+�
,QODDW

7DQN

�a��N: �a���N:

7DQNYROXPH�O $DQEHYROHQ

0LQLPXP

0LQLPXP

0RGHO

���a���

���

���

���a���

���

���

���a���

���

���

��a���N:

:DUPWHZLVVHOLQJVJHELHG�
P���URHVWYULM�VWDOHQ�VSRHO�

:DUPWHZLVVHOLQJVJHELHG�
P���JHsPDLOOHHUGH�VSRHO�

:DUPZDWHUWDQN��QLHW�PHHJHOHYHUG�

(HQ�ZDUPZDWHUWDQN��PHW�RI�]RQGHU�ERRVWHUYHUZDUPLQJ��
NDQ�RS�KHW�DSSDUDDW�ZRUGHQ�DDQJHVORWHQ�

'H�WDQNYHUHLVWH�LV�YHUVFKLOOHQG�SHU�DSSDUDDW�HQ�
�PDWHULDDO�YDQ�GH��ZDUPWHZLVVHODDU�

ŗ &DSDFLWHLW�YDQ�GH�ZDUPWHSRPS�

Ř %HQRGLJGH�YHUZDUPLQJVFDSDFLWHLW��ORFDWLH�DIKDQNHOLMN��

ř ([WUD�YHUZDUPLQJVFDSDFLWHLW�JHOHYHUG�GRRU�GH
EDFN�XSYHUZDUPLQJ�

7ELYDOHQW %XLWHQWHPSHUDWXXU�

&DSDFLWHLW�EHODVWLQJ

��$/*(0(1(�,1/(,',1*

'H]H� DSSDUDWHQ� ZRUGHQ� JHEUXLNW� YRRU� ]RZHO� YHUZDUPLQJ� DOV� NRHOLQJ� HQ� NXQQHQ� ZRUGHQ� JHEUXLNW� PHW� YHQWLODWRUFRQYHFWRUHQ��
YORHUYHUZDUPLQJVWRHSDVVLQJHQ�� KRRJUHQGHPHQWVUDGLDWRUHQ� YRRU� ODJH� WHPSHUDWXUHQ��ZDUPZDWHUWDQNV� HQ� ]RQQH�HQHUJLHVHWV��ZHONH�
QLHW�ZRUGHQ�PHHJHOHYHUG�

(HQ�EHGUDGH�FRQWUROOHU�ZRUGW�PHW�KHW�DSSDUDDW�PHHJHOHYHUG�

$OV� X� NLHVW� YRRU� GH� LQJHERXZGH� EDFN�XSYHUZDUPLQJ�� NDQ� GH� EDFN�XSYHUZDUPLQJ� GH� YHUZDUPLQJVFDSDFLWHLW� ELM� NRXGH�
EXLWHQWHPSHUDWXUHQ�YHUKRJHQ��'H�EDFN�XSYHUZDUPLQJ�GLHQW�RRN�DOV�EDFN�XS�LQ�JHYDO�YDQ�HHQ�VWRULQJ�HQ�YRRU�GH�EHVFKHUPLQJ�YDQ�GH�
EXLWHQZDWHUOHLGLQJ�WHJHQ�EHYULH]LQJ�LQ�GH�ZLQWHU��

8LWODDWZDWHU��YHUZDUPLQJVPRGXV� ����a�����&

8LWODDWZDWHU��NRHOPRGXV� ���a�����&

:DUPOHLGLQJZDWHU ����a�����&

2PJHYLQJVWHPSHUDWXXU ����a������&

:DWHUGUXN ����a�����03D

�N: �����a�����P��K

�N: �����a�����P��K

�N: �����a�����P��K
:DWHUVWURRP ��N: �����a�����P��K

��N: �����a�����P��K

��N: �����a�����P��K
��N: �����a�����P��K



��

�

$IYRHUVODQJ

��$&&(662,5(6

����$FFHVVRLUHV�GLH�ZRUGHQ�
PHHJHOHYHUG�PHW�KHW�
DSSDUDDW

+RHYHHOKHLG

*HEUXLNVDDQZLM]LQJ

7HFKQLVFKH�
JHJHYHQVKDQGOHLGLQJ

<�ILOWHU

9RUP1DDP

�

�

�

�

,QVWDOODWLHPDWHULDDO

%HGUDGH�FRQWUROOHU �

�

�

(QHUJLHODEHO� �

�

�

�
1HWZHUN�ELMEHKRUHQGH�
GUDGHQ

.OHPULHP�YRRU�
NODQWEHGUDGLQJ

7KHUPLVWRU�YRRU�
ZDUPZDWHUWDQN�RI�=RQH�
��ZDWHUVWURRP�RI�EDODQVWDQN�

,QVWDOODWLH��HQ�
JHEUXLNHUVKDQGOHLGLQJ�
�GLW�ERHNMH�

9RRUEHUHLGLQJHQ�YRRU�LQVWDOODWLH
=RUJ�HUYRRU�GDW�X�GH�PRGHOQDDP�HQ�KHW�VHULHQXPPHU�YDQ�KHW�DSSDUDDW�EHYHVWLJW�

%HKDQGHOLQJ
+HW�DSSDUDDW�LV�EHWUHNNHOLMN�JURRW�HQ�]HHU�]ZDDU��ZDDUGRRU�HU�DOOHHQ�PHW�KHW�DSSDUDDW�PDJ�ZRUGHQ�RPJHJDDQ�PHW�KHIZHUNWXLJHQ�HQ�
WLOEDQGHQ��'H�WLOEDQGHQ�PRHWHQ�ZRUGHQ�DDQJHEUDFKW�LQ�GH�VSHFLDDO�KLHUYRRU�EHGRHOGH�VOHXYHQ�YDQ�KHW�EDVLVIUDPH�

��9225%(5(,',1*(1�9225�,167$//$7,(

$OV�GH�,%+�$+6�LQVWHOOLQJ�JHOGLJ�LV��VFKDNHOW�DOOHHQ�,%+�$+6�LQ�
$OV�GH�,%+�$+6�LQVWHOOLQJ�RQJHOGLJ�LV��VFKDNHOW�DOOHHQ�GH�ZDUPWHSRPS�LQ�HQ�LV�GH�
ZHUNLQJ�YDQ�GH�ZDUPWHSRPS�WLMGHQV�KHW�JHEUXLN�PRJHOLMN�EHSHUNW�HQ�EHYHLOLJG�
%HGULMIVEHUHLN�GRRU�GH�ZDUPWHSRPS�PHW�PRJHOLMNH�EHSHUNLQJ�HQ�EHYHLOLJLQJ�

:DUPWHSRPS�VFKDNHOW�XLW��DOOHHQ�,%+�$+6�VFKDNHOW�LQ�

0D[LPDOH�LQODDWZDWHUWHPSHUDWXXUOHLGLQJ�YRRU�GH�ZDUPWHSRPS�

,Q�'+:�PRGH��LV�KHW�WHPSHUDWXXUEHUHLN�YDQ�GH�ZDWHUVWURRP�
�7:BRXW��LQ�YHUVFKLOOHQGH�EXLWHQWHPSHUDWXUHQ��7���DOV�YROJW�

$OV�GH�,%+�$+6�LQVWHOOLQJ�JHOGLJ�LV��VFKDNHOW�DOOHHQ�,%+�$+6�LQ�
$OV�GH�,%+�$+6�LQVWHOOLQJ�RQJHOGLJ�LV��VFKDNHOW�DOOHHQ�GH�ZDUPWHSRPS�LQ�HQ�LV�GH�
ZHUNLQJ�YDQ�GH�ZDUPWHSRPS�WLMGHQV�KHW�JHEUXLN�PRJHOLMN�EHSHUNW�HQ�EHYHLOLJG�
%HGULMIVEHUHLN�GRRU�GH�ZDUPWHSRPS�PHW�PRJHOLMNH�EHSHUNLQJ�HQ�EHYHLOLJLQJ�

:DUPWHSRPS�VFKDNHOW�XLW��DOOHHQ�,%+�$+6�VFKDNHOW�LQ�

0D[LPDOH�LQODDWZDWHUWHPSHUDWXXUOHLGLQJ�YRRU�GH�ZDUPWHSRPS�

,Q� GH� ZDUPWHPRGXV�� LV� KHW� WHPSHUDWXXUEHUHLN� YDQ� GH�
ZDWHUVWURRP��7:BRXW��LQ�YHUVFKLOOHQGH�EXLWHQWHPSHUDWXUHQ�
�7���DOV�YROJW�

%HGULMIVEHUHLN� GRRU� GH� ZDUPWHSRPS� PHW� PRJHOLMNH� EHSHUNLQJ� HQ�
EHYHLOLJLQJ�

7:BRXW

7:BRXW

7:BRXW

,Q�NRHOPRGXV��LV�KHW�WHPSHUDWXXUEHUHLN�YDQ�GH�ZDWHUVWURRP�
�7:BRXW��LQ�YHUVFKLOOHQGH�EXLWHQWHPSHUDWXUHQ��7���DOV�YROJW�

7KHUPLVWRU�YRRU�EDODQVWDQN��7EW��

9HUOHQJGUDDG�YRRU�7EW�

7KHUPLVWRU�YRRU�EDODQVWDQN��7EW��

9HUOHQJGUDDG�YRRU�7EW�
7KHUPLVWRU�YRRU�DDQYRHUWHPS��=RQH�
���7Z��

9HUOHQJGUDDG�YRRU�7Z�

7KHUPLVWRU�YRRU�]RQQHWHPS���7VRODU�

9HUOHQJGUDDG�YRRU�7VRODU

����$FFHVVRLUHV�YHUNULMJEDDU�ELM�
OHYHUDQFLHU

��

��

��

��

��

��

��

��

7KHUPLVWRU�HQ�YHUOHQJVQRHU�PHW�HHQ�OHQJWH�YDQ����PHWHU�YRRU�
7EW���7EW���7Z���7VRODU�NXQQHQ�ZRUGHQ�JHGHHOG��DOV�GH]H�IXQFWLHV�
WHJHOLMNHUWLMG�QRGLJ�]LMQ��EHVWHO�GDQ�GH]H�WKHUPLVWRUV�HQ�
YHUOHQJVQRHU�H[WUD�
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��%(/$1*5,-.(�,1)250$7,(�29(5�+(7�.2(/0,''(/
'LW�SURGXFW�EHYDW�JHIOXRUHHUG�JDV�GDW�QLHW�QDDU�GH�OXFKW�PDJ�ZRUGHQ�DIJHYRHUG�

.RHOPLGGHOW\SH��5����*:3�KRHYHHOKHLG������

*:3 $DUGRSZDUPLQJVYHUPRJHQ

+RHYHHOKHLG�GRRU�GH�IDEULHN�YRRUJHYXOG�NRHOPLGGHO�LQ�KHW�DSSDUDDW

.RHOPLGGHO�NJ� 7RQ�&2��HTXLYDOHQW�

��N: ���� ����

��N: ���� ����

��N: ���� ����

���N: ����

����

���N: ����

����

���N: ����

����

0RGHO

����N:��HHQKHLG��PP� ��������������N:��HHQKHLG��PP�

���N: ���� ����

'H�SRVLWLH�YDQ�KHW�]ZDDUWHSXQW�YRRU�DQGHUH�PRGHOOHQ�ZRUGW�LQ�GH�RQGHUVWDDQG�DIEHHOGLQJ�ZHHUJHJHYHQ�

0RGHO $$

��IDVLJ�����N:

��IDVLJ������N:

% &

��IDVLJ����������N:

��IDVLJ����������N:

��� ��� ���

��� ��� ���

��� ��� ���

��� ��� ���

'H�KDDN�HQ�KHW�]ZDDUWHSXQW�
YDQ�KHW�DSSDUDDW�PRHWHQ�
]RGDQLJ�XLWJHOLMQG�ZRUGHQ�GDW�
HHQ�RQJHZHQVWH�KHOOLQJ�ZRUGW�
YRRUNRPHQ

5LMJ�KHW�NRRUG�]RZHO�GRRU�GH�
OLQNHU��DOV�UHFKWHUKLMVJDWHQ�LQ�
GH�KRXWHQ�SDOOHW

�����PP

2P�OHWVHO�WH�YRRUNRPHQ�PRHW�X�QLHW�GH�OXFKWLQODDW�RI�GH�DOXPLQLXP�YLQQHQ�YDQ�KHW�DSSDUDDW�DDQUDNHQ�

*HEUXLN�RP�VFKDGH�WH�YRRUNRPHQ�QLHW�GH�JUHSHQ�LQ�GH�YHQWLODWRUURRVWHUV�

+HW�DSSDUDDW�LV�]HHU�]ZDDU��9RRUNRP�GDW�KHW�DSSDUDDW�YDOW�GRRU�YHUNHHUGH�KHOOHQ�WLMGHQV�GH�RPJDQJ�HUPHH�

/(7�23



��

2QGHU�QRUPDOH�RPVWDQGLJKHGHQ��]LH�GH�RQGHUVWDDQGH�DIEHHOGLQJHQ�YRRU�GH�LQVWDOODWLH�YDQ�KHW�DSSDUDDW�

.LHV�HHQ�LQVWDOODWLHSODDWV�GLH�YROGRHW�DDQ�GH�YROJHQGH�FRQGLWLHV�HQ�ZDDUPHH�XZ�NODQW�DNNRRUG�JDDW�

��3ODDWVHQ�GLH�JRHG�JHYHQWLOHHUG�]LMQ�

��3ODDWVHQ�ZDDU�KHW�DSSDUDDW�EXUHQ�QLHW�VWRRUW�

��9HLOLJH�SODDWVHQ�GLH�EHUHNHQG�]LMQ�RS�KHW�JHZLFKW�HQ�WULOOLQJ�YDQ�KHW�DSSDUDDW�HQ�ZDDU�KHW�DSSDUDDW�ZDWHUSDV�VWDDW�

��3ODDWVHQ�ZDDU�HU�JHHQ�PRJHOLMNKHLG�LV�YDQ�OHNNHQ�YDQ�EUDQGEDDU�JDV�RI�SURGXFWHQ�

��'H�DSSDUDWXXU�LV�QLHW�EHGRHOG�YRRU�JHEUXLN�LQ�HHQ�PRJHOLMN�H[SORVLHYH�RPJHYLQJVOXFKW�

��3ODDWVHQ�ZDDU�JHQRHJ�UXLPWH�LV�YRRU�RQGHUKRXG�

��3ODDWVHQ�ZDDU�GH�OHQJWHQ�YDQ�OHLGLQJHQ�HQ�EHGUDGLQJ�ELQQHQ�GH�WRHODDWEDUH�EHUHLNHQ�YDOOHQ�

��3ODDWVHQ�ZDDU�ZDWHU�GDW�XLW�KHW�DSSDUDDW� OHNW�JHHQ�VFKDGH�NDQ�YHURRU]DNHQ�DDQ�GH�ORFDWLH��ELMYRRUEHHOG� LQ�KHW�JHYDO�YDQ�HHQ�
JHEORNNHHUGH�DIYRHUOHLGLQJ��

��3ODDWVHQ�ZDDU�UHJHQ�]RYHHO�PRJHOLMN�NDQ�ZRUGHQ�YHUPHGHQ�

��,QVWDOOHHU�KHW�DSSDUDDW�QLHW�RS�SODDWVHQ�GLH�YDDN�ZRUGHQ�JHEUXLNW�DOV�ZHUNUXLPWH��%LM�ERXZZHUN]DDPKHGHQ��ELMYRRUEHHOG�VOLMSHQ�
HQ]���ZDDU�YHHO�VWRI�ZRUGW�JHPDDNW��PRHW�KHW�DSSDUDDW�ZRUGHQ�DIJHGHNW�

��3ODDWV�JHHQ�YRRUZHUSHQ�RI�DSSDUDWXXU�RS�KHW�DSSDUDDW��ERYHQSODDW��

��.OLP��]LW�HQ�VWD�QLHW�RS�KHW�DSSDUDDW�

��=RUJ�HUYRRU�GDW�YROGRHQGH�YRRU]RUJVPDDWUHJHOHQ�ZRUGHQ�JHQRPHQ�LQ�JHYDO�YDQ�OHNNDJH�YDQ�NRHOPLGGHO�YROJHQV�GH�UHOHYDQWH�
ORNDOH�ZHW��HQ�UHJHOJHYLQJ�

��,QVWDOOHHU�KHW�DSSDUDDW�QLHW�LQ�GH�EXXUW�YDQ�GH�]HH�RI�RS�SODDWVHQ�ZDDU�FRUURVLHJDV�DDQZH]LJ�LV�

%LM�KHW�LQVWDOOHUHQ�YDQ�KHW�DSSDUDDW�RS�HHQ�SODDWV�GLH�LV�EORRWJHVWHOG�DDQ�VWHUNH�ZLQG��PRHW�VSHFLDOH�DDQGDFKW�ZRUGHQ�EHVWHHG�DDQ�
KHW�YROJHQGH�

6WHUNH�ZLQG�YDQ���P�VHF�RI�PHHU�GLH�WHJHQ�GH�OXFKWXLWODDW�YDQ�KHW�DSSDUDDW�EOD]HQ�OHLGW�WRW�NRUWVOXLWLQJ��DDQ]XLJ��RI�DIYRHUOXFKW��HQ�
NDQ�GH�YROJHQGH�JHYROJHQ�KHEEHQ�

��$IQDPH�YDQ�GH�RSHUDWLRQHOH�FDSDFLWHLW�

��5HJHOPDWLJH�VQHOOH�YRUVWYRUPLQJ�WLMGHQ�KHW�YHUZDUPHQ�

��9HUVWRULQJ�YDQ�GH�ZHUNLQJ�GRRU�HHQ�KRJHUH�GUXN�

��:DQQHHU�HHQ�VWHUNH�ZLQG�YRRUWGXUHQG�WHJHQ�GH�YRRUNDQW�YDQ�KHW�DSSDUDDW�EODDVW��NDQ�GH�YHQWLODWRU�]HHU�VQHO�JDDQ�GUDDLHQ�WRW�KHW�
EUHHNW�

��,167$//$7,(3/$$76

+HW�DSSDUDDW�EHYDW�EUDQGEDDU�NRHOPLGGHO�HQ�PRHW�ZRUGHQ�JHwQVWDOOHHUG�LQ�HHQ�JRHG�JHYHQWLOHHUGH�UXLPWH��$OV�KHW�DSSDUDDW�
ELQQHQ�ZRUGW�JHwQVWDOOHHUG��PRHW�YROJHQV�GH�(1����QRUP�HHQ�H[WUD�NRHOPLGGHOGHWHFWRU�HQ�YHQWLODWLH�DSSDUDWXXU�ZRUGHQ�
JHwQVWDOOHHUG��=RUJ�YRRU�SDVVHQGH�PDDWUHJHOHQ�RP�WH�YRRUNRPHQ�GDW�KHW�DSSDUDDW�ZRUGW�JHEUXLNW�DOV�VFKXLOSODDWV�GRRU�
NOHLQH�GLHUHQ�

.OHLQH�GLHUHQ�GLH�LQ�FRQWDFW�NRPHQ�PHW�HOHNWULVFKH�RQGHUGHOHQ�NXQQHQ�VWRULQJHQ��URRN�RI�EUDQG�YHURRU]DNHQ��*HHI�GH�NODQW�
GH�QRGLJH�DDQZLM]LQJHQ�RP�KHW�JHELHG�URQGRP�KHW�DSSDUDDW�VFKRRQ�WH�KRXGHQ�

:$$56&+8:,1*

&RQWUROHUHJHOPDDW�YDQ�NRHOPLGGHOHQOHNNDJH

��$SSDUDWHQ�GLH�JHIOXRUHHUGH�EURHLNDVJDVVHQ�YDQ���WRQ�&2��RI�KRJHU�EHYDWWHQ��PDDU�PLQGHU�GDQ����WRQ�&2��HTXLYDOHQW��
PRHWHQ�PLQVWHQV�HONH����PDDQGHQ�ZRUGHQ�JHFRQWUROHHUG��%LM�JHEUXLN�YDQ�HHQ�OHNGHWHFWLHV\VWHHP�PRHW�GLW�PLQVWHQV�HONH�
���PDDQGHQ�JHEHXUHQ��

��$SSDUDWHQ�GLH�JHIOXRUHHUGH�EURHLNDVJDVVHQ�YDQ����WRQ�&2��RI�KRJHU�EHYDWWHQ��PDDU�PLQGHU�GDQ�����WRQ�&R��HTXLYDOHQW��
PRHWHQ�PLQVWHQV�HONH���PDDQGHQ�ZRUGHQ�JHFRQWUROHHUG��%LM�JHEUXLN�YDQ�HHQ�OHNGHWHFWLHV\VWHHP�PRHW�GLW�PLQVWHQV�HONH����
PDDQGHQ�JHEHXUHQ��

��$SSDUDWHQ�GLH�JHIOXRUHHUGH�EURHLNDVJDVVHQ�EHYDWWHQ�LQ�KRHYHHOKHGHQ�YDQ�����WRQ�&2��RI�PHHU��WHQ�PLQVWH�RP�GH�GULH�
PDDQGHQ��RI�ZDQQHHU�HHQ�OHNNDJHGHWHFWLHV\VWHHP�LV�JHwQVWDOOHHUG��WHQ�PLQVWH�RP�GH�]HV�PDDQGHQ�

��'H]H�DLUFRQGLWLRQHU�LV�HHQ�KHUPHWLVFK�DIJHVORWHQ�DSSDUDDW�GDW�JHIOXRUHHUGH�JDVVHQ�EHYDW�

��$OOHHQ�JHFHUWLILFHHUG�SHUVRQHHO�LV�EHYRHJG�YRRU�GH�LQVWDOODWLH��EHGLHQLQJ�HQ�RQGHUKRXG�YDQ�GLW�DSSDUDDW�

/(7�23



��

①

②

$

%

����.LH]HQ�YDQ�HHQ�ORFDWLH�LQ�ZDUPH�
NOLPDWHQ

①�%RXZ�HHQ�JURWH�OXLIHO�RI�RYHUNDSSLQJ�

②�%RXZ�HHQ�YRHWVWXN�
,QVWDOOHHU� KHW� DSSDUDDW� KRRJ� JHQRHJ� YDQ� GH� JURQG� RP� WH�
YRRUNRPHQ�GDW�KLM�ZRUGW�RQGHUJHVQHHXZG�

'H�EXLWHQWHPSHUDWXXU�ZRUGW�JHPHWHQ�PHW�GH�WKHUPLVWRU�YDQ�
GH�EXLWHQXQLW��ZDDUGRRU�KHW�QRRG]DNHOLMN�LV�RP�GH�EXLWHQXQLW�
LQ�GH�VFKDGXZ�RI�RQGHU�HHQ�RYHUNDSSLQJ�WH� LQVWDOOHUHQ�RP�
GLUHFW� ]RQOLFKW� WH� YHUPLMGHQ� ]RGDW� GH� WKHUPLVWRU� QLHW�
EHwQYORHG�ZRUGW�GRRU�GH�ZDUPWH�YDQ�]RQ��(U�NDQ�RRN�ZRUGHQ�
JHNR]HQ� YRRU� HHQ� DQGHUH� YRUP� YDQ� EHVFKHUPLQJ� YDQ� KHW�
DSSDUDDW�

,QVWDOOHHU� KHW� DSSDUDDW�PHW� GH� ]XLJ]LMGH� QDDU� GH�PXXU�
JHULFKW�RP�EORRWVWHOOLQJ�DDQ�ZLQG�WH�YRRUNRPHQ�

,QVWDOOHHU� KHW� DSSDUDDW� QRRLW� RS� HHQ� SODDWV� ZDDU� GH�
]XLJ]LMGH�UHFKWVWUHHNV�DDQ�ZLQG�NDQ�EORRWVWDDQ�

,QVWDOOHHU� HHQ� KRUL]RQWDOH� NHHUSODDW� DDQ� GH�
OXFKWDIYRHU]LMGH� YDQ� KHW� DSSDUDDW� RP� EORRWVWHOOLQJ� DDQ�
ZLQG�WH�YRRUNRPHQ�

,Q�JHELHGHQ�PHW�]ZDUH�VQHHXZYDO� LV�KHW�HUJ�EHODQJULMN�
�WHK�ZXHHQV�HG�UDDZ�QH]HLN�HW�VWDDOSHLWDOODWVQL���QHH�PR

WRHVWHO�QLHW�DDQWDVW��$OV�]LMZDDUWVH�VQHHXZYDO�PRJHOLMN�LV��
PRHW�X�HUYRRU�]RUJHQ�GDW�GH�ZDUPWHZLVVHODDUVSRHO�QLHW�
ZRUGW� EORRWJHVWHOG� DDQ� VQHHXZ� �ERXZ� HYHQWXHHO� HHQ�
]LMGHOLQJVH�RYHUNDSSLQJ��

230(5.,1*
=RUJ�ELM�KHW�JHEUXLN�YDQ�KHW�DSSDUDDW�LQ�NRXGH�NOLPDWHQ�
HUYRRU�GDW�GH�RQGHUVWDDQGH�LQVWUXFWLHV�ZRUGHQ�JHYROJG�

����.LH]HQ�YDQ�HHQ�ORFDWLH�LQ�NRXGH�
NOLPDWHQ

=LH�³%HKDQGHOLQJ´�LQ�VHFWLH�³��9RRUEHUHLGLQJHQ�YRRU�,QVWDOODWLH´

=RUJ�HUYRRU�GDW�HU�YROGRHQGH�UXLPWH�LV�YRRU�GH�LQVWDOODWLH�

3ODDWV�GH�XLWODDW]LMGH�LQ�HHQ�UHFKWH�KRHN�WHQ�RS]LFKWH�YDQ�GH�
ZLQGULFKWLQJ�

%��PP�

�����

�����

0RGHO

�a��N:

�a���N:

/HJ�HHQ�ZDWHUDIYRHUNDQDDO�URQGRP�GH�IXQGHULQJ�DDQ�RP�
DIYDOZDWHU�URQGRP�KHW�DSSDUDDW�DI�WH�YRHUHQ�
$OV� KHW� DIYRHUHQ� YDQ� KHW� ZDWHU� XLW� KHW� DSSDUDDW� QLHW�
JHPDNNHOLMN� JDDW�� PRQWHHU� KHW� DSSDUDDW� GDQ� RS� HHQ�
IXQGHULQJ� YDQ� EHWRQEORNNHQ� HQ]�� �GH� KRRJWH� YDQ� GH�
IXQGHULQJ�PRHW�RQJHYHHU�����PP�������LQFK��EHGUDJHQ�
$OV�X�KHW�DSSDUDDW�RS�HHQ�IUDPH�LQVWDOOHHUW��PRHW�X�DDQ�
GH� RQGHU]LMGH� YDQ� KHW� DSSDUDDW� HHQ� ZDWHUGLFKWH� SODDW�
�RQJHYHHU�����PP��LQVWDOOHUHQ�RP�LQNRPHQG�ZDWHU�YDQDI�
GH�RQGHU]LMGH�WH�YRRUNRPHQ�
%LM� KHW� LQVWDOOHUHQ� YDQ� KHW� DSSDUDDW� RS� HHQ� SODDWV� GLH�
UHJHOPDWLJ� EORRWJHVWHOG� VWDDW� DDQ� VQHHXZ�� PRHW� X� HU�
VSHFLILHN�YRRU�]RUJHQ�GDW�GH�IXQGHULQJ�]R�KRRJ�PRJHOLMN�
ZRUGW�YHUKHYHQ�

%LM�VWHUNH�ZLQG�ZDDUELM�GH�ZLQGULFKWLQJ�YRRU]LHQEDDU�LV��PRHW�
X� GH� RQGHUVWDDQGH� DIEHHOGLQJHQ� UDDGSOHJHQ� YRRU� GH�
LQVWDOODWLH�YDQ�KHW�DSSDUDDW��]H�]LMQ�DOOHPDDO�WRHSDVEDDU��

'UDDL�GH�]LMGH�YDQ�GH�OXFKWXLWODDW�LQ�GH�ULFKWLQJ�YDQ�GH�PXXU��
RPKHLQLQJ�RI�YOLHJHQJDDV�YDQ�KHW�JHERXZ�

$OV� X� KHW� DSSDUDDW� LQVWDOOHHUW� RS� HHQ�
ERXZIUDPH�� PRHW� X� HHQ� ZDWHUGLFKWH�
SODDW� �QLHW� LQEHJUHSHQ�� LQVWDOOHUHQ� RS�
RQJHYHHU� ���� PP� YDQ� GH� RQGHU]LMGH�
YDQ� KHW� DSSDUDDW� RP� GUXLSHQ� YDQ�
DIYRHUZDWHU� WH� YRRUNRPHQ�� �=LH� GH�
UHFKWHUDIEHHOGLQJ��

$��PP�

����

����

0RGHO

�a��N:

�a���N:
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ĭ���.HLOERXW

5XEEHUHQ�
VFKRNEHVWHQGLJH�
PDW

9DVWH�JURQG�RI�
GDNEHGHNNLQJ

%HWRQQHQ�
IXQGHULQJ
K�����PP

&RQWUROHHU� GH� VWHUNWH� HQ� ]RUJ�GDW� GH� LQVWDOODWLHRQGHUJURQG�ZDWHUSDV� LV� ]RGDW� KHW� DSSDUDDW� QLHW� WULOW� RI� ODZDDL�PDDNW� WLMGHQV�KHW�
JHEUXLN�

+HW�DSSDUDDW�PRHW�JRHG�ZRUGHQ�YDVWJH]HW�PHW�IXQGHULQJVERXWHQ�YROJHQV�GH�WHNHQLQJ�LQ�GH�RQGHUVWDDQGH�DIEHHOGLQJ���*HEUXLN�YLHU�
JHPDNNHOLMN�YHUNULMJEDUH�VHWV�PHW�HON�ĭ���H[SDQVLHERXWHQ��PRHUHQ�HQ�VOXLWULQJHQ��

6FKURHI�GH�IXQGHULQJVERXWHQ�WRW����PP�YDQ�KHW�IXQGHULQJVRSSHUYODN�LQ�

����,QVWDOODWLHYRRUVFKULIWHQ

�HHQKHLG��PP�

����$IPHWLQJHQ

��,167$//$7,(9225=25*60$$75(*(/(1

0RGHO $ % & ' ( ) * + , -
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$

����5XLPWHYHUHLVWHQ�YRRU�RQGHUKRXG

������,Q�JHYDO�YDQ�HHQ�JHVWDSHOGH�LQVWDOODWLH

(U�PRHW�HHQ�HOHNWULVFKH�YHUZDUPLQJVEDQG�ZRUGHQ�JHwQVWDOOHHUG�DOV�KHW�ZDWHU�ELM�NRXG�ZHHU�QLHW�NDQ�ZRUGHQ�DIJHYRHUG��]HOIV�
QLHW�DOV�GH�JURWH�DIYRHURSHQLQJ�RSHQ�VWDDW�

230(5.,1*

����PP

����PP

$��PP�

�����

�����

0RGHO

�a��N:

�a���N:

�� $OV�GH�WRHJDQJ�WRW�GH�OXFKWXLWODDW�ZRUGW�JHEORNNHHUG� �� $OV�GH�WRHJDQJ�WRW�GH�OXFKWLQODDW�ZRUGW�JHEORNNHHUG�

����PP

����PP

�����PP

����3RVLWLH�YDQ�GH�DIYRHURSHQLQJ

��������������N:

����N:

$IYRHURSHQLQJ

'H� DIYRHURSHQLQJ� LV�
DIJHGLFKW� PHW� HHQ�
UXEEHUHQ� VWRS�� $OV� GH�
NOHLQH� DIYRHURSHQLQJ�
QLHW� YROGRHW� DDQ� GH�
DIYRHUYHUHLVWHQ�� PDJ�
GH�JURWH�DIYRHURSHQLQJ�
WHJHOLMNHUWLMG� ZRUGHQ�
JHEUXLNW�

$IYRHURSHQLQJ



������%LM�HHQ�LQVWDOODWLH�YDQ�PHHUGHUH�ULMHQ��YRRU�GDNJHEUXLN�HQ]��

%LM�KHW�LQVWDOOHUHQ�YDQ�PHHUGHUH�GZDUVYHUERQGHQ�DSSDUDWHQ�SHU�ULM�

0RGHO $��PP� %���PP� %���PP� &��PP�

�a��N: ≥���� ≥����
≥��� ≥���

�a���N: ≥���� ≥����
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%LQQHQ
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&RGH $VVHPEODJH�XQLW� &RGH � $VVHPEODJH�XQLW�
�� +RRIGHHQKHLG� ��� :DUPZDWHUWDQN��QLHW�PHHJHOHYHUG��
� ���� � �

� � �
�� 69�����ZHJNOHS��QLHW�PHHJHOHYHUG�� � � ���� � 6SRHO����ZDUPWHZLVVHODDU�YRRU�ZDUPWHSRPS� �

���� � 6SRHO����ZDUPWHZLVVHODDU�YRRU�]RQQH�HQHUJLH� �
���� $XWRPDWLVFK�RQWOXFKWLQJVYHQWLHO� ��� )LOWHU��DFFHVVRLUH�
��� � $IYRHUNOHS

3BR��%XLWHQFLUFXODWLHSRPS��QLHW�PHHJHOHYHUG�

��� 5HJHONOHS��QLHW�PHHJHOHYHUG�� � �
��� � � ��� $IVOXLWNOHS��QLHW�PHHJHOHYHUG�

���� � �
� �

��� 9XONOHS��QLHW�PHHJHOHYHUG��

�� ��� $IYRHUNOHS��QLHW�PHHJHOHYHUG�� �
�� 3BV��=RQQHSRPS��QLHW�PHHJHOHYHUG�� � � ��� /HLGLQJZDWHULQODDWOHLGLQJ��QLHW�PHHJHOHYHUG�� �
���� 7VRODU��=RQQHWHPSHUDWXXUVHQVRU��QLHW�PHHJHOHYHUG� ��� :DUPZDWHUNUDDQ��QLHW�PHHJHOHYHUG�� �
���� =RQQHSDQHHO��QLHW�PHHJHOHYHUG�� � � ��� &ROOHFWRU�GLVWULEXWHXU��QLHW�PHHJHOHYHUG�� �
� 3BG��'+:�OHLGLQJSRPS��QLHW�PHHJHOHYHUG�� ��� 2PORRSNOHS��QLHW�PHHJHOHYHUG�
� � �

�
)+/�
�«Q�

9ORHUYHUZDUPLQJVFLUFXLW��QLHW�PHHJHOHYHUG�� �

� $+6� ([WUD�YHUZDUPLQJVEURQ��QLHW�PHHJHOHYHUG�

%HGLHQLQJVSDQHHO

� %DODQVWDQN��QLHW�PHHJHOHYHUG�� � �

��� ([SDQVLHYDW��QLHW�PHHJHOHYHUG�� �

7EW���%DODQVWDQN�ERYHQVWH�WHPSHUDWXXUVHQVRU�
�RSWLRQHHO�

7EW���%DODQVWDQN�RQGHUVWH�
WHPSHUDWXXUVHQVRU��RSWLRQHHO�

7���7HPSHUDWXXUVHQVRU�YDQ�GH�ZDUPZDWHUWDQN�
�DFFHVVRLUH�

7���7HPSHUDWXXUVHQVRU�YDQ�GH�WRWDOH�
ZDWHUVWURRP��RSWLRQHHO�

7%+��%RRVWHUYHUZDUPLQJ�YRRU�ZDUPZDWHUWDQN�
�QLHW�PHHJHOHYHUG�

����7RHSDVVLQJ��

'H�RQGHUVWDDQGH�WRHSDVVLQJ�]LMQ�XLWVOXLWHQG�WHU�LOOXVWUDWLH�

��7<3,6&+(�72(3$66,1*(1

����
�� ��



��

'H�KRRJVWH�ZDWHUXLWODDWWHPSHUDWXXU�NDQ�����&�EHUHLNHQ��3DV�RS�GDW�X�]LFK�QLHW�EUDQGW��

/(7�23

230(5.,1*

5XLPWHYHUZDUPLQJ�
+HW�,1��8,76&+$.(/(1�VLJQDDO�HQ�EHGULMIVPRGXV�HQ�WHPSHUDWXXULQVWHOOLQJ�ZRUGHQ�LQJHVWHOG�RS�KHW�EHGLHQLQJVSDQHHO��3BR�EOLMIW�DFWLHI�
DOV�GH�XQLW�,1*(6&+$.(/'�LV�YRRU�UXLPWHYHUZDUPLQJ��69��EOLMIW�8,7*(6&+$.(/'�

9HUZDUPLQJ�YDQ�OHLGLQJZDWHU
+HW� $$1�8,7�VLJQDDO� HQ� GRHOWDQNZDWHUWHPSHUDWXXU� �7�6�� ZRUGHQ� LQJHVWHOG� RS� KHW� EHGLHQLQJVSDQHHO�� 3BR� VWRSW� DOV� GH� XQLW�
,1*(6&+$.(/'�,6�YRRU�GH�YHUZDUPLQJ�YDQ�OHLGLQJZDWHU��69��EOLMIW�,1*(6&+$.(/'�

$+6��KXOSZDUPWHEURQ��UHJHOLQJ�
'H�$+6�IXQFWLH�ZRUGW�LQJHVWHOG�RS�KHW�K\GUDXOLVFKH�PRHGHUERUG��]LH������³2YHU]LFKW�YDQ�',3�VZLWFKLQVWHOOLQJHQ´�
�� :DQQHHU�GH�$+6�LV�LQJHVWHOG�RP�DOOHHQ�YRRU�GH�ZDUPWHPRGXV�JHOGLJ�WH�]LMQ��NDQ�GH�$+6�DOV�YROJW�ZRUGHQ�LQJHVFKDNHOG�
D� 6FKDNHO�GH�$+6�LQ�PHW�GH�IXQFWLH�%$&.+($7(5�LQ�KHW�EHGLHQLQJVSDQHHO�
E� $+6�VFKDNHOW�DXWRPDWLVFK� LQ�DOV�GH�DDQYDQNHOLMNH�ZDWHUWHPSHUDWXXU� WH� ODDJ�RI�GH�GRHOZDWHUWHPSHUDWXXU� WH�KRRJ� LV�ELM�HHQ� ODJH
RPJHYLQJVWHPSHUDWXXU�
3BR�EOLMIW�DFWLHI�DOV�GH�$+6�,1*(6&+$.(/'�LV�YRRU�UXLPWHYHUZDUPLQJ��69��EOLMIW�8,7*(6&+$.(/'�
�� :DQQHHU�$+6�LV�LQJHVWHOG�RP�JHOGLJ�WH�]LMQ�YRRU�ZDUPWH��HQ�':+�PRGXV��,Q�ZDUPWHPRGXV��LV�GH�$+6�FRQWUROH�KHW]HOIGH�DOV�GHHO
�� ,Q� '+:�PRGXV�� ZRUGW� $+6� DXWRPDWLVFK� LQJHVFKDNHOG� ZDQQHHU� GH� DDQYDQNHOLMNH� OHLGLQJZDWHUWHPSHUDWXXU� 7�� WH� ODDJ� RI� GH
GRHOOHLGLQJZDWHUWHPSHUDWXXU�WH�KRRJ�LV�ELM�HHQ�ODJH�RPJHYLQJVWHPSHUDWXXU��3BR�VWRSW��69��EOLMIW�,1*(6&+$.(/'�
�� :DQQHHU� GH�$+6� LV� LQJHVWHOG� RP� JHOGLJ� WH� ]LMQ�� NDQ� 0�0�� LQJHVWHOG� ZRUGHQ� RP� JHOGLJ� WH� ]LMQ� LQ� KHW� EHGLHQLQJVSDQHHO�� ,Q
ZDUPWHPRGXV��ZRUGW�$+6�LQJHVFKDNHOG�DOV�0�0��GURRJ�FRQWDFW�VOXLW��'H]H�IXQFWLH�LV�QLHW�JHOGLJ�LQ�GH�'+:�PRGXV�

7%+��WDQNERRVWHUYHUZDUPLQJ��UHJHOLQJ
'H�7%+�IXQFWLH�ZRUGW�LQJHVWHOG�LQ�KHW�EHGLHQLQJVSDQHHO���=LH������³2YHU]LFKW�YDQ�',3�VZLWFKLQVWHOOLQJHQ´�
�� :DQQHHU� GH� 7%+� ZRUGW� LQJHVWHOG� RP� JHOGLJ� WH� ]LMQ�� NDQ� GH� 7%+� ZRUGHQ� LQJHVFKDNHOG� PHW� GH� IXQFWLH� 7$1.+($7(5� LQ� KHW
EHGLHQLQJVSDQHHO�� 7%+� ]DO� DXWRPDWLVFK� LQVFKDNHOHQ� ZDQQHHU� GH� DDQYDQNHOLMNH� OHLGLQJZDWHUWHPSHUDWXXU� 7�� WH� ODDJ� RI� GH
GRHOOHLGLQJZDWHUWHPSHUDWXXU�WH�KRRJ�LV�ELM�HHQ�ODJH�RPJHYLQJVWHPSHUDWXXU�
�� :DQQHHU�GH�7%+�LV�LQJHVWHOG�RP�JHOGLJ�WH�]LMQ��NDQ�0�0��LQJHVWHOG�ZRUGHQ�RP�JHOGLJ�WH�]LMQ�LQ�KHW�EHGLHQLQJVSDQHHO��7%+�ZRUGW
LQJHVFKDNHOG�DOV�0�0��GURRJ�FRQWDFW�VOXLW�

�� :DQQHHU�7VRODU�LQJHVWHOG�LV�RP�JHOGLJ�WH�]LMQ��ZRUGW�]RQQH�HQHUJLH�,1*(6&+$.(/'�ZDQQHHU�7VRODU�KRRJ�JHQRHJ�LV��3BV�ZRUGW
DFWLHI��=RQQH�HQHUJLH�ZRUGW�8,7*(6&+$.(/'�ZDQQHHU�7VRODU�ODDJ�LV��3BV�VWRSW�
�� :DQQHHU� 6/�6/��UHJHOLQJ� LQJHVWHOG� LV� RP� JHOGLJ� WH� ]LMQ�� ZRUGW� ]RQQH�HQHUJLH� ,1*(6&+$.(/'� QD� KHW� RQWYDQJHQ� YDQ� HHQ
]RQQH�NLW�VLJQDDO�YDQ�KHW�EHGLHQLQJVSDQHHO��3BV�ZRUGW�DFWLHI��=RQGHU�]RQQH�NLW�VLJQDDO��=RQQH�HQHUJLH�ZRUGW�8,7*(6&+$.(/'��3BV
VWRSW�

=RUJ�HUYRRU�GDW�GH��69�����ZHJ�NOHS�MXLVW�LV�JHwQVWDOOHHUG��=LH�³������$DQVOXLWLQJ�YDQ�DQGHUH�FRPSRQHQWHQ´�YRRU�PHHU�LQIRUPDWLH��
%LM� HHQ� H[WUHHP� ODJH� RPJHYLQJVWHPSHUDWXXU� ZRUGW� KHW� ZDUPH� OHLGLQJZDWHU� H[FOXVLHI� YHUZDUPG� GRRU� GH� 7%+�� ]RGDW� GH�
ZDUPWHSRPS�RS�]LMQ�PD[LPDOH�FDSDFLWHLW�NDQ�ZRUGHQ�JHEUXLNW�YRRU�UXLPWHYHUZDUPLQJ�

'HWDLOV�RYHU�GH�FRQILJXUDWLH�YDQ�KHW�ZDUPZDWHUWDQN�YRRU�ODJH�EXLWHQWHPSHUDWXUHQ��7�'+:0,1��YLQGW�X�LQ��������
�:$50:$7(5,167(//,1*��

=RQQH�HQHUJLHUHJHOLQJ
'H�K\GUDXOLVFKH�PRGXOH�KHUNHQW�KHW�]RQQH�HQHUJLHVLJQDDO�GRRU�7VRODU� WH�EHRRUGHOHQ�RI�KHW�6/�6/��VLJQDDO� WH�RQWYDQJHQ�YDQ�KHW�
EHGLHQLQJVSDQHHO� �]LH� �������� '(),1,((5� ,192(5��� � 'H� KHUNHQQLQJVPHWKRGH� NDQ� ZRUGHQ� LQJHVWHOG� YLD� 62/$5� ,1387� LQ�
KHW�EHGLHQLQJVSDQHHO��=LH�����������9RRU�LQJDQJVVLJQDDO�]RQQH�HQHUJLH��YRRU�EHGUDGLQJ�
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&RGH � $VVHPEODJH�XQLW� &RGH � $VVHPEODJH�XQLW�
�� +RRIGHHQKHLG� ��� $IVOXLWNOHS��QLHW�PHHJHOHYHUG�
� � ��� 9XONOHS��QLHW�PHHJHOHYHUG���
�

%HGLHQLQJVSDQHHO
��� $IYRHUNOHS��QLHW�PHHJHOHYHUG���

�
%DODQVWDQN��QLHW�PHHJHOHYHUG�

� � � ��� &ROOHFWRU�GLVWULEXWHXU��QLHW�PHHJHOHYHUG�� � ����
�

$XWRPDWLVFK�RQWOXFKWLQJVYHQWLHO
��� 7KHUPRVWDDW�WUDQVIHUERUG��RSWLRQHHO�� ���� $IYRHUNOHS

� 57��«�� /DJH�VSDQQLQJ�NDPHUWKHUPRVWDDW��QLHW�
PHHJHOHYHUG�

� � � �� 3BR��%XLWHQFLUFXODWLHSRPS��QLHW�PHHJHOHYHUG�

� 57� +RJH�VSDQQLQJ�NDPHUWKHUPRVWDDW��QLHW�PHHJHOHYHUG�
�

�� ([SDQVLHYDW��QLHW�PHHJHOHYHUG�
)+/�
�«Q�

9ORHUYHUZDUPLQJVFLUFXLW��QLHW�PHHJHOHYHUG��
�� )LOWHU��DFFHVVRLUH�

5XLPWHYHUZDUPLQJ
(pQ�]RQHUHJHOLQJ�� GH� $$1�8,7� YDQ� GH� XQLW� ZRUGW� JHUHJHOG� GRRU� GH� NDPHUWKHUPRVWDDW�� GH� NRHO�� HQ� ZDUPWHPRGXV� HQ�
XLWODDWZDWHUWHPSHUDWXXU�ZRUGHQ�LQJHVWHOG�RS�KHW�EHGLHQLQJVSDQHHO��6\VWHHP�LV�,1*(6&+$.(/'�ZDQQHHU�GH�³+/´�YDQ�DOOH�
WKHUPRVWDWHQ�VOXLW��$OV�DOOH�³+/´�RSHQ�]LMQ��ZRUGW�KHW�V\VWHHP�8,7*(6&+$.(/'�

&LUFXODWLHSRPSZHUNLQJ
:DQQHHU�KHW�V\VWHHP�,1*(6&+$.(/'�LV��ZDW�EHWHNHQW�GDW�HHQ�³+/´�YDQ�DOOH�WKHUPRVWDWHQ�VOXLW��ZRUGW�3BR�DFWLHI��:DQQHHU�
KHW�V\VWHHP�8,7*(6&+$.(/'�LV��ZDW�EHWHNHQW�GDW�DOOH�³+/´�RSHQ�]LMQ��VWRSW�3BR��

%XLWHQ %LQQHQ

����7RHSDVVLQJ��
.$0(57+(50267$$7�UHJHOLQJ�YRRU�UXLPWHYHUZDUPLQJ�RI��NRHOLQJ�PRHW�ZRUGHQ�LQJHVWHOG�LQ�KHW�EHGLHQLQJVSDQHHO��+HW�NDQ�RS���
PDQLHUHQ�ZRUGHQ�LQJHVWHOG��02'86�,1��((1�=21(�'8%%(/�=21(��+HW�PRQREORF�NDQ�ZRUGHQ�DDQJHVORWHQ�RS�HHQ�
NDPHUWKHUPRVWDDW�RS�KRJH�VSDQQLQJ�HQ�RS�HHQ�NDPHUWKHUPRVWDDW�RS�ODJH�WHPSHUDWXXU��(HQ�WKHUPRVWDDW�WUDQVIHUERUG�NDQ�RRN�ZRUGHQ�
DDQJHVORWHQ��([WUD���WKHUPRVWDWHQ�NXQQHQ�ZRUGHQ�DDQJHVORWHQ�RS�KHW�WKHUPRVWDDW�WUDQVIHUERUG��=LH����������³9225�
.$0(57+(50267$$7´�YRRU�EHGUDGLQJ���]LH��������³.$0(57+(50267$$7´�YRRU�LQVWHOOHQ��

������(pQ�]RQHUHJHOLQJ�
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&RGH $VVHPEODJH�XQLW� &RGH� $VVHPEODJH�XQLW�
�� +RRIGHHQKHLG� � �
� � � ��
�

%HGLHQLQJVSDQHHO
��

�

$IYRHUNOHS��QLHW�PHHJHOHYHUG�

�
�

%DODQVWDQN��QLHW�PHHJHOHYHUG�
� �

��

�

&ROOHFWRU�GLVWULEXWHXU

����
�

$XWRPDWLVFK�RQWOXFKWLQJVYHQWLHO
��

�

2PORRSNOHS��QLHW�PHHJHOHYHUG�

��� $IYRHUNOHS
�

��

�
7KHUPRVWDDW�WUDQVIHUERUG��QLHW�PHHJHOHYHUG�
69�����ZHJNOHS��QLHW�PHHJHOHYHUG�

� 3BR��%XLWHQFLUFXODWLHSRPS�
�QLHW�PHHJHOHYHUG�

�

57��«� /DJH�VSDQQLQJ�NDPHUWKHUPRVWDDW

��

�
57�

�
+RJH�VSDQQLQJ�NDPHUWKHUPRVWDDW

�
�� ([SDQVLHYDW��QLHW�PHHJHOHYHUG�

)+/�
�«Q

9ORHUYHUZDUPLQJVFLUFXLW�
�QLHW�PHHJHOHYHUG�

�

�� )LOWHU��DFFHVVRLUH�

)&8�
����Q

9HQWLODWRUFRQYHFWRU��QLHW�
PHHJHOHYHUG��

�� $IVOXLWNOHS��QLHW�PHHJHOHYHUG�

5XLPWHYHUZDUPLQJ
'H� NRHO�� RI� ZDUPWHPRGXV� ZRUGW� LQJHVWHOG� YLD� GH� NDPHUWKHUPRVWDDW��� GH� ZDWHUWHPSHUDWXXU� ZRUGW� LQJHVWHOG� RI� KHW�
EHGLHQLQJVSDQHHO�
�� :DQQHHU�HHQ�³&/´�YDQ�DOOH�WKHUPRVWDWHQ�VOXLW��ZRUGW�KHW�V\VWHHP�LQJHVWHOG�RS�GH�NRHOPRGXV�
�� :DQQHHU�HHQ�³+/´�YDQ�DOOH�WKHUPRVWDWHQ�VOXLW�HQ�DOOH�³&/´�RSHQHQ��ZRUGW�KHW�V\VWHHP�LQJHVWHOG�RS�GH�ZDUPWHPRGXV�

&LUFXODWLHSRPSZHUNLQJ�
�� :DQQHHU� KHW� V\VWHHP� ]LFK� LQ� GH� NRHOPRGXV� EHYLQGW�� ZDW� EHWHNHQW� GDW� HHQ� ³&/´� YDQ� DOOH� WKHUPRVWDWHQ� VOXLW�� EOLMIW� 69�
XLWJHVFKDNHOG��3BR�ZRUGW�DFWLHI�
�� :DQQHHU� KHW� V\VWHHP� ]LFK� LQ� GH� NRHOPRGXV� EHYLQGW�� ZDW� EHWHNHQW� GDW� HHQ� ³+/´� YDQ� DOOH� WKHUPRVWDWHQ� VOXLW�� EOLMIW� 69�
XLWJHVFKDNHOG��3BR�ZRUGW�DFWLHI�

������0RGXV�LQ��UHJHOLQJ

%XLWHQ

%LQQHQ
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5XLPWHYHUZDUPLQJ
=RQH��NDQ�ZHUNHQ�LQ�GH�NRHO��RI�ZDUPWHPRGXV��WHUZLMO�=RQH��DOOHHQ�NDQ�ZHUNHQ�LQ�GH�ZDUPWHPRGXV��7LMGHQV�GH�LQVWDOODWLH��YRRU�
DOOH� WKHUPRVWDWHQ� LQ� =RQH���PRHW� DOOHHQ� GH� NOHPPHQEORNNHQ� ³+�� /´� ZRUGHQ� DDQJHVORWHQ�� 9RRU� DOOH� WKHUPRVWDWHQ� LQ� =RQH��
PRHWHQ�DOOHHQ�GH�NOHPPHQEORNNHQ�³&��/´�ZRUGHQ�DDQJHVORWHQ�
�� 'H� ,1��8,76&+$.(/(1� YDQ� =RQH�� ZRUGW� JHUHJHOG� GRRU� GH� NDPHUWKHUPRVWDDW� LQ� =RQH��� :DQQHHU� HHQ� ³+/´� YDQ� DOOH
WKHUPRVWDWHQ� LQ� =RQH�� VOXLW�� ZRUGW� =RQH�� ,1*(6&+$.(/'�� :DQQHHU� DOOH� ³+/´� ZRUGHQ� 8,7*(6&+$.(/'�� ZRUGW� =RQH�
8,7*(6&+$.(/'��'RHOWHPSHUDWXXU�HQ�EHGULMIVPRGXV�ZRUGHQ�LQJHVWHOG�LQ�KHW�EHGLHQLQJVSDQHHO�
�� ,Q�GH�ZDUPWHPRGXV��ZRUGW�KHW�,1��8,76&+$.(/(1�YDQ�=RQH��JHUHJHOG�GRRU�GH�NDPHUWKHUPRVWDDW�LQ�=RQH���:DQQHHU�HHQ
³&/´� YDQ� DOOH� WKHUPRVWDWHQ� LQ� =RQH�� VOXLW�� ZRUGW� =RQH�� ,1*(6&+$.(/'�� $OV� DOOH� ³&/´� RSHQ� ]LMQ�� ZRUGW� =RQH�
8,7*(6&+$.(/'��'H�GRHOWHPSHUDWXXU�ZRUGW�LQJHVWHOG�LQ�KHW�EHGLHQLQJVSDQHHO��=RQH��NDQ�DOOHHQ�ZHUNHQ�LQ�GH�ZDUPWHPRGXV�
:DQQHU�GH�NRHOPRGXV�ZRUGW�LQJHVWHOG�LQ�KHW�EHGLHQLQJVSDQHHO��EOLMIW�=RQH��8,7*(6&+$.(/'�

&LUFXODWLHSRPSZHUNLQJ�
:DQQHHU�=RQH��LV�,1*(6&+$.(/'��ZRUGW�3BR�DFWLHI��:DQQHHU�=RQH��LV�8,7*(6&+$.(/'��VWRSW�3BR�
:DQQHHU�=RQH���LV�,1*(6&+$.(/'��VFKDNHOW�69��WXVVHQ�,1*(6&+$.(/'�HQ�8,7*(6&+$.(/'�YROJHQV�GH�VHW�7:���3BF�
EOLMIW�,1*(6&+$.(/'��:DQQHHU�=RQH���8,7*(6&+$.(/'�LV��LV�69��8,7*(6&+$.(/'�HQ�VWRSW�3BF�
'H�YORHUYHUZDUPLQJVFLUFXLWV�KHEEHQ�HHQ�ODJHUH�ZDWHUWHPSHUDWXXU�QRGLJ�LQ�GH�ZDUPWHPRGXV�LQ�YHUJHOLMNLQJ�PHW�GH�UDGLDWRUHQ�RI�
YHQWLODWRUFRQYHFWRUHQ�� 2P� GH]H� �� LQVWHOSXQWHQ� WRW� VWDQG� WH� EUHQJHQ� PRHW� HHQ� PHQJVWDWLRQ� ZRUGHQ� JHEUXLNW� RP� GH�
ZDWHUWHPSHUDWXXU�DDQ�WH�SDVVHQ�DDQ�GH�YHUHLVWHQ�YDQ�GH�YORHUYHUZDUPLQJVFLUFXLWV��'H�UDGLDWRUHQ�]LMQ�GLUHFW�DDQJHVORWHQ�RS�KHW�
ZDWHUFLUFXLW�YDQ�KHW�DSSDUDDW�HQ�GH�YORHUYHUZDUPLQJVFLUFXLWV�EHYLQGHQ�]LFK�QD�KHW�PHQJVWDWLRQ��+HW�PHQJVWDWLRQ�ZRUGW�GRRU�KHW�
DSSDUDDW�JHUHJHOG�

/(7�23

�� =RUJ�HUYRRU�GDW�GH�69��69��NOHPPHQ�FRUUHFW�]LMQ�DDQJHVORWHQ�LQ�GH�EHGUDGH�FRQWUROOHU� ��]LH� ���������YRRU���ZHJNOHS�69��
69���69��
�� 7KHUPRVWDDWNDEHOV� RS� GH� MXLVWH� NOHPPHQ�HQ� RP�GH�.$0(57+(50267$$7� LQ� GH� EHGUDGH� FRQWUROOHU� RS� MXLVWH�ZLM]H� WH
FRQILJXUHUHQ��'H�EHGUDGLQJ�YDQ�GH�NDPHUWKHUPRVWDDW�PRHW�YROJHQV�PHWKRGH�$�%�&�ZRUGHQ�XLWJHYRHUG��]RDOV�EHVFKUHYHQ�LQ
�������$DQVOXLWLQJ�YDQ�DQGHUH�FRPSRQHQWHQ������9RRU�NDPHUWKHUPRVWDDW�

&RGH� $VVHPEODJH�XQLW� &RGH� $VVHPEODJH�XQLW�
�� +RRIGHHQKHLG�
�� �
��

%HGLHQLQJVSDQHHO�

����
%DODQVWDQN��QLHW�PHHJHOHYHUG�� � �

���

����
$XWRPDWLVFK�RQWOXFKWLQJVYHQWLHO�

���
&ROOHFWRU�GLVWULEXWHXU��QLHW�PHHJHOHYHUG�� � �

�
$IYRHUNOHS

7KHUPRVWDDW�WUDQVIHUERUG��RSWLRQHHO���
���

3BR��=RQH���FLUFXODWLHSRPS�
�QLHW�PHHJHOHYHUG�

57��«�� � � �
�

�����

0HQJVWDWLRQ��QLHW�PHHJHOHYHUG�� � �

57�� +RJH�VSDQQLQJ�NDPHUWKHUPRVWDDW��QLHW�PHHJHOHYHUG��

�����
69���PHQJNOHS��QLHW�PHHJHOHYHUG�� � �

7Z��
�

��

3BF��=RQH���FLUFXODWLHSRPS��QLHW�PHHJHOHYHUG�� �

)+/�
�«Q�

9ORHUYHUZDUPLQJVFLUFXLW��QLHW�PHHJHOHYHUG��

5$'��
����Q �

5DGLDWRU��QLHW�PHHJHOHYHUG��

)LOWHU��DFFHVVRLUH�

�� ([SDQVLHYDW��QLHW�PHHJHOHYHUG�

��� $IVOXLWNOHS��QLHW�PHHJHOHYHUG�� � �

��� $IYRHUNOHS��QLHW�PHHJHOHYHUG�� �

��� 9XONOHS��QLHW�PHHJHOHYHUG��

/DJH�VSDQQLQJ�NDPHUWKHUPRVWDDW�
�QLHW�PHHJHOHYHUG�

=RQH���WHPSHUDWXXUVHQVRU�YDQ�GH�
ZDWHUVWURRP��RSWLRQHHO�

������'XEEHOH�]RQHUHJHOLQJ�

%XLWHQ

%LQQHQ

=21(�

0RGEXV



��

����&DVFDGH�V\VWHHP

230(5.,1*

�� =RQH��NDQ�DOOHHQ�ZHUNHQ� LQ�GH�ZDUPWHPRGXV��:DQQHHU�KHW�NRHOV\VWHP�ZRUGW� LQJHVWHOG� LQ�KHW�EHGLHQLQJVSDQHHO�HQ
=RQH��LV�8,7*(6&+$.(/'��VOXLW�³&/´�LQ�=RQH��HQ�EOLMIW�XLW�V\VWHHP�³8,7*(6&+$.(/'´��7LMGHQV�GH�LQVWDOODWLH�PRHW�GH
WKHUPRVWDDWEHGUDGLQJ�YRRU�=RQH���HQ�=RQH���FRUUHFW�ZRUGHQ�XLWJHYRHUG�
�� 'H�DIYRHUNOHS�PRHW�RS�GH�ODDJVWH�SRVLWLH�YDQ�KHW�OHLGLQJV\VWHHP�ZRUGHQ�JHwQVWDOOHHUG�

&RGH $VVHPEODJH�XQLW &RGH $VVHPEODJH�XQLW &RGH $VVHPEODJH�XQLW

:DUPZDWHUWDQN��QLHW�PHHJHOHYHUG�

7%+��%RRVWHUYHUZDUPLQJ�YRRU
ZDUPZDWHUWDQN

6SRHO����ZDUPWHZLVVHODDU�YRRU�
ZDUPWHSRPS

6SRHO����ZDUPWHZLVVHODDU�YRRU�
]RQQH�HQHUJLH

)LOWHU��DFFHVVRLUH�

5HJHONOHS��QLHW�PHHJHOHYHUG�

$IVOXLWNOHS��QLHW�PHHJHOHYHUG��

/HLGLQJZDWHULQODDWOHLGLQJ�
�QLHW�PHHJHOHYHUG�

:DUPZDWHUNUDDQ�
�QLHW�PHHJHOHYHUG�

0DVWHU�XQLW 9XONOHS

3BR��%XLWHQFLUFXODWLHSRPS�
�QLHW�PHHJHOHYHUG�

3BV��=RQQHSRPS�
�QLHW�PHHJHOHYHUG�

7�VRODU��=RQQHWHPSHUDWXXUVHQVRU�
�QLHW�PHHJHOHYHUG�

=RQQHSDQHHO�
�QLHW�PHHJHOHYHUG�

�3BG��'+:�OHLGLQJSRPS�
�QLHW�PHHJHOHYHUG�

7���7HPSHUDWXXUVHQVRU�YDQ�GH�
ZDUPZDWHUWDQN��DFFHVVRLUH�

([SDQVLHYDW��QLHW�PHHJHOHYHUG�

7��� 7HPSHUDWXXUVHQVRU� YDQ� GH�
WRWDOH�ZDWHUVWURRP��RSWLRQHHO�

6ODYH�XQLW

%HGLHQLQJVSDQHHO

69�����ZHJNOHS�
�QLHW�PHHJHOHYHUG�

%DODQVWDQN��QLHW�PHHJHOHYHUG�

$XWRPDWLVFK�RQWOXFKWLQJVYHQWLHO

$IYRHUNOHS

7EW���%DODQVWDQN�ERYHQVWH��
WHPSHUDWXXUVHQVRU��RSWLRQHHO�

7EW���%DODQVWDQN�RQGHUVWH��
WHPSHUDWXXUVHQVRU��RSWLRQHHO�



��

9HUZDUPLQJ�YDQ�OHLGLQJZDWHU
$OOHHQ�PDVWHU�XQLW�������NDQ�ZHUNHQ�LQ�'+:�PRGXV��7�6�ZRUGW�LQJHVWHOG�RS�KHW�EHGLHQLQJVSDQHHO������,Q�'+:�PRGXV�EOLMIW�69�����
,1*(6&+$.(/'�� :DQQHHU� GH� PDVWHU�XQLW� DFWLHI� LV� LQ� '+:�PRGXV�� NXQQHQ� VODYH�XQLWV� ZHUNHQ� GH� NRHO��ZDUPWHPRGXV� YRRU�
UXLPWHV�

5XLPWHYHUZDUPLQJ
$OOHV�VODDI�HHQKHGHQ�NXQQHQ�ZHUNHQ�LQ�GH�PRGXV�YRRU�UXLPWHYHUZDUPLQJ��'H�EHGULMIVPRGXV�HQ�WHPSHUDWXXULQVWHOOLQJ�ZRUGHQ�
LQJHVWHOG�RS� KHW� EHGLHQLQJVSDQHHO� ����� 'RRU� HHQ� YHUDQGHULQJ� LQ� EXLWHQWHPSHUDWXXU� HQ� GH� EHQRGLJGH� EHODVWLQJ�ELQQHQVKXLV��
ZHUNHQ�PHHUYRXGLJH�EXLWHQXQLWV�PRJHOLMNH�RS�YHUVFKLOOHQGH�WLMGVWLSSHQ�
,Q�NRHOPRGXV��69���������HQ�3B&��������EOLMIW�8,7*(6&+$.(/'��3B2�����EOLMIW�,1*(6&+$.(/'�
,Q�ZDUPWHPRGXV��ZDQQHHU�=21(���HQ�=21(���EHLGH�ZHUNHQ��3BF��������HQ�3BR�����EOLMYHQ�,1*(6&+$.(/'��69���������VFKDNHOW�
WXVVHQ�,1*(6&+$.(/'�HQ�8,7*(6&+$.(/'�YROJHQV�GH�VHW�7:��
,Q� ZDUPWHPRGXV�� ZDQQHHU� DOOHHQ� =21(� �� ZHUNW�� 3B2� ���� EOLMIW� ,1*(6&+$.(/'�� 69�� ������� HQ� 3B&� ������� EOLMYHQ�
8,7*(6&+$.(/'�
,Q�ZDUPWHPRGXV��ZDQQHHU�DOOHHQ�=21(���ZHUNW��3B2�����EOLMIW�8,7*(6&+$.(/'��3B&��������EOLMIW�,1*(6&+$.(/'��69���������
VFKDNHOW�WXVVHQ�,1*(6&+$.(/'�HQ�8,7*(6&+$.(/'�YROJHQV�GH�VHW�7:��

$+6��KXOSZDUPWHEURQ��UHJHOLQJ
$+6�PRHW�ZRUGHQ�LQJHVWHOG�PHW�GH�GLS�VFKDNHODDUV�RS�KHW�PRHGHUERUG��]LH��������$+6�ZRUGW�DOOHHQ�JHUHJHOG�GRRU�GH�PDVWHU�XQLW��
:DQQHHU�GH�PDVWHU�XQLW�DFWLHI�LV�LQ�'+:�PRGXV��NDQ�$+6�DOOHHQ�ZRUGHQ�JHEUXLNW�YRRU�KHW�YHUZDUPHQ�YDQ�OHLGLQJZDWHU��ZDQQHHU�
GH�PDVWHU�XQLW�DFWLHI�LV�LQ�GH�ZDUPWHPRGXV��NDQ�$+6�DOOHHQ�ZRUGHQ�JHEUXLNW�YRRU�GH�ZDUPWHPRGXV�
��� :DQQHHU� GH� $+6� LV� LQJHVWHOG� RP� DOOHHQ� YRRU� GH� ZDUPWHPRGXV� JHOGLJ� WH� ]LMQ�� VFKDNHOW� $+6� DOOHHQ� LQ� GH� YROJHQGH�
RPVWDQGLJKHGHQ�LQ�
D� 6FKDNHO�GH�IXQFWLH�%$&.83+($7(5�LQ�RS�KHW�EHGLHQLQJVSDQHHO�
E��0DVWHU�XQLW�LV�DFWLHI�LQ�GH�ZDUPWHPRGXV��:DQQHHU�GH�LQODDWZDWHU��RI�RPJHYLQJVWHPSHUDWXXU�WH�ODDJ�LV��LV�GH�WHPSHUDWXXU�YDQ�GH
ZDWHUXLWYRHU�WH�KRRJ�HQ�ZRUGW�$+6�DXWRPDWLVFK�LQJHVFKDNHOG�
�� �:DQQHHU�GH�$+6�LV�LQJHVWHOG�RP�DOOHHQ�YRRU�GH�ZDUPWHPRGXV�HQ�'+:�PRGXV�JHOGLJ�WH�]LMQ��VFKDNHOW�$+6�DOOHHQ�LQ�GH
YROJHQGH�RPVWDQGLJKHGHQ�LQ�
:DQQHHU�GH�PDVWHU�XQLW�DFWLHI�LV�LQ�GH�ZDUPWHPRGXV��]LMQ�GH�RPVWDQGLJKHGHQ�RP�$+6�LQ�WH�NXQQHQ�VFKDNHOHQ�KHW]HOIGH�DOV����
:DQQHHU�GH�PDVWHU�XQLW�DFWLHI� LV� LQ�GH�'+:�PRGXV��DOV�7�� WH� ODDJ� LV�RI�ZDQQHHU�GH�RPJHYLQJVWHPSHUDWXXU� WH� ODDJ� LV�� LV�GH
7��GRHOWHPSHUDWXXU�WH�KRRJ�HQ�ZRUGW�$+6�DXWRPDWLVFK�LQJHVFKDNHOG�
�� :DQQHHU�$+6�JHOGLJ� LV�HQ�GH�ZHUNLQJ�YDQ�$+6�ZRUGW�JHUHJHOG�GRRU�0�0���:DQQHHU�0�0��VOXLW��ZRUGW�$+6�LQJHVFKDNHOG�
:DQQHHU�GH�PDVWHU�XQLW�DFWLHI�LV�LQ�'+:�PRGXV��NDQ�$+6�QLHW�ZRUGHQ�LQJHVFKDNHOG�GRRU�0�0��WH�VOXLWHQ�

7%+��WDQNERRVWHUYHUZDUPLQJ��UHJHOLQJ
7%+�PRHW�ZRUGHQ�LQJHVWHOG�PHW�GH�GLS�VFKDNHODDUV�RS�KHW�PRHGHUERUG��]LH��������7%+�ZRUGW�DOOHHQ�JHUHJHOG�GRRU�GH�PDVWHU�
XQLW��=LH�����YRRU�VSHFLILHNH�7%+�UHJHOLQJ�

=RQQH�HQHUJLHUHJHOLQJ
=RQQH�HQHUJLH�ZRUGW�DOOHHQ�JHUHJHOG�GRRU�GH�PDVWHU�XQLW��=LH�����YRRU�VSHFLILHNH�]RQQH�HQHUJLHUHJHOLQJ�

&ROOHFWRU�GLVWULEXWHXU�
�QLHW�PHHJHOHYHUG�

2PORRSNOHS�
�QLHW�PHHJHOHYHUG�

0HQJVWDWLRQ��QLHW�PHHJHOHYHUG�

69���PHQJNOHS��QLHW�PHHJHOHYHUG�

$XWRPDWLVFK�RQWOXFKWLQJVYHQWLHO�
�QLHW�PHHJHOHYHUG�

:DWHUPDQRPHWHU�
�QLHW�PHHJHOHYHUG�

=RQH��WHPSHUDWXXUVHQVRU�YDQ�GH�
ZDWHUVWURRP��RSWLRQHHO�

5DGLDWRU��QLHW�PHHJHOHYHUG�

6RQWDFWRU��QLHW�PHHJHOHYHUG�

'H�UXLPWH�ZHUNW�LQ�NRHO��RI�
ZDUPWHPRGXV

'H�UXLPWH�ZHUNW�DOOHHQ�PHW�
ZDUPWHPRGXV

([WUD�YHUZDUPLQJVEURQ�
�QLHW�PHHJHOHYHUG�

9ORHUYHUZDUPLQJVFLUFXLW�
�QLHW�PHHJHOHYHUG�

3BF��=RQH��EXLWHQFLUFXODWLHSRPS�� �
�QLHW�PHHJHOHYHUG�
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:$$56&+8:,1*

6FKDNHO� DOOH� VWURRP�XLW�� ]RDOV� GH� YRHGLQJ� YDQ�GH�XQLW�� EDFN�XSYHUZDUPLQJ�HQ�ZDUPZDWHUWDQN� �LQGLHQ� YDQ� WRHSDVVLQJ���
YRRUGDW�X�GHXUHQ���HQ���YHUZLMGHUW�

'H�RQGHUGHOHQ�LQ�KHW�DSSDUDDW�NXQQHQ�KHHW�]LMQ�

����N: ��������������N:

9RRU�WRHJDQJ�WRW�GH�FRPSUHVVRU�HQ�
HOHNWULVFKH�RQGHUGHOHQ�

'HXU��

'HXU�� 9RRU�WRHJDQJ�WRW�KHW�K\GUDXOLHNFRPSDUWLPHQW�
HQ�HOHNWULVFKH�RQGHUGHOHQ�

��29(5=,&+7�9$1�+(7�$33$5$$7
����'HPRQWHUHQ�YDQ�KHW�DSSDUDDW
'HXU�� 9RRU�WRHJDQJ�WRW�GH�FRPSUHVVRU��

HOHNWULVFKH�RQGHUGHOHQ�HQ�
K\GUDXOLHNFRPSDUWLPHQW�

�� (U�NXQQHQ�PD[LPDDO���XQLWV�LQ���FDVFDGHV\VWHHP�ZRUGHQ�RSJHQRPHQ��(pQ�YDQ�GH]H�LV�GH�PDVWHU�XQLW��GH�DQGHUH�]LMQ�VODYH�XQLWV�
GH�PDVWHU�XQLW�HQ�VODYH�XQLWV�ZRUGHQ�RQGHUVFKHLGHQ�GRRU�RI�]H�ELM�KHW�RSVWDUWHQ�]LMQ�DDQJHVORWHQ�RS�GH�EHGUDGH�FRQWUROOHU��'H�XQLW�PHW
EHGUDGH� FRQWUROOHU� LV� GH� PDVWHU�XQLW�� XQLWV� ]RQGHU� EHGUDGH� FRQWUROOHU� ]LMQ� VODYH�XQLWV�� $OOHHQ� PDVWHU�XQLW� NXQQHQ� ZHUNHQ�LQ
'+:�PRGXV��&RQWUROHHU�WLMGHQV�GH�LQVWDOODWLH�KHW�VFKHPD�YDQ�KHW�FDVFDGHV\VWHHP�RP�GH�PDVWHU�XQLW�WH�EHSDOHQ��9HUZLMGHU�YyyU�KHW
RSVWDUWHQ�DOOH�EHGUDGH�FRQWUROOHUV�YDQ�VODYH�XQLWV�
�� 69���69���69���3BR��3BF��3BV��7���7���7:���7EW���7EW���7VRODU��6/�6/���$+6��7%+��KHW�EHGLHQLQJVSDQHHO�KRHIW�DOOHHQ�DDQJHVORWHQ
WH�ZRUGHQ�RS�ELMEHKRUHQGH�WHUPLQDOV�RS�KHW�PRHGHUERUG�YDQ�GH�PDVWHU�XQLW��=LH�������HQ�������
�� +HW�V\VWHHP�LV�XLWJHUXVW�PHW�GH�IXQFWLH�YRRU�DXWRPDWLVFKH�DGUHVVHULQJ��1D�GH�HHUVWH�NHHU�RSVWDUWHQ�]DO�GH�PDVWHU�XQLW�DGUHVVHQ
WRHZLM]HQ�DDQ�GH�VODYH�XQLWV��6ODYH�XQLWV�]XOOHQ�GH]H�DGUHVVHQ�EHKRXGHQ��1D�RSQLHXZ�WH�KHEEHQ�RSJHVWDUW��]XOOHQ�GH�VODYH�XQLWV�GH
YRRUJDDQGH�DGUHVVHQ�QRJ�VWHHGV�JHEUXLNHQ��'H�DGUHVVHQ�YDQ�VODYH�XQLWV�KRHYHQ�QLHW�RSQLHXZ�LQJHVWHOG�WH�ZRUGHQ�
�� =LH������DOV�HHQ�+G�IRXW�RSWUHHGW�
�� +HW�ZRUGW�DDQEHYROHQ�RP�KHW�RPJHNHHUGH�UHWRXUZDWHUV\VWHHP�WH�JHEUXLNHQ�RP�K\GUDXOLVFKH�RQEDODQV�WH�YRRUNRPHQ�WXVVHQ�HONH
XQLW�LQ�HHQ�FDVFDGH�V\VWHHP�

�� ,Q�FDVFDGHV\VWHHP��GH�7EW��VHQVRU�PRHW�ZRUGHQ�DDQJHVORWHQ�RS�GH�PDVWHU�XQLW�HQ�7EW��PRHW�DOV�JHOGLJ�LQJHVWHOG�ZRUGHQ�RS�KHW�
EHGLHQLQJVSDQHHO��]LH�����������2I�DQGHUV�ZHUNHQ�GH�VODYH�XQLWV�QLHW�
�� �$OV�EXLWHQFLUFXODWLHSRPS�LQ�HHQ�UHHNV�PRHW�ZRUGHQ�DDQJHVORWHQ�LQ�KHW�V\VWHHP�ZDQQHHU�GH�RSYRHUKRRJWH�YDQ�GH�LQWHUQH�
ZDWHUSRPS�QLHW�JHQRHJ�LV��ZRUGW�GH�LQVWDOODWLH�YDQ�HHQ�EXLWHQFLUFXODWLHSRPS�QD�GH�EDODQVWDQN�DDQEHYROHQ�
�� =RUJ�HUYRRU�GDW�GH�PD[LPDOH�LQWHUYDO�YDQ�LQVFKDNHOGXXU�YDQ�DOOH�DSSDUDWHQ�QLHW�ODQJHU�LV�GDQ���PLQXWHQ��RI�DQGHUV�ZRUGW�GH�WLMG�
YRRU�KHW�RSYUDJHQ�HQ�WRHNHQQHQ�YDQ�DGUHVVHQ�JHPLVW��ZDW�HUYRRU�NDQ�]RUJHQ�GDW�DOOH�VODYH�XQLWV�QLHW�QRUPDDO�NXQQHQ�FRPPXQLFHUHQ�
HQ�+G�IRXWHQ�NXQQHQ�PHOGHQ�
�� (U�NXQQHQ�PD[LPDDO���XQLWV�LQ���FDVFDGHV\VWHHP�ZRUGHQ�RSJHQRPHQ�
�� 'H�XLWODDWOHLGLQJ�YDQ�HONH�XQLW�PRHW�ZRUGHQ�XLWJHUXVW�PHW�HHQ�UHJHONOHS�
������9ROXPHYHUHLVWH�YDQ�GH�EDODQVWDQN�

230(5.,1*

/(7�23

1(( 0RGHO

�����N:
������N:
&DVFDGH�V\VWHHP

Q��'H�EXLWHQXQLW�QXPPHUV

%DODQVWDQN��O�
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����N:�PHW�EDFN�XSYHUZDUPLQJ��RSWLRQHHO�����N:�]RQGHU�EDFN�XSYHUZDUPLQJ

�a���N:�]RQGHU�EDFN�XSYHUZDUPLQJ �a���N:�PHW�EDFN�XSYHUZDUPLQJ��RSWLRQHHO�

�����%HODQJULMNVWH�FRPSRQHQWHQ
������+\GUDXOLVFKH�PRGXOH

&RGH 7RHOLFKWLQJ
5HVWHUHQGH�OXFKW�LQ�KHW�ZDWHUFLUFXLW�ZRUGW�DXWRPDWLVFK�XLW�KHW�
ZDWHUFLUFXLW�YHUZLMGHUG�

%LHGW�H[WUD�YHUZDUPLQJVFDSDFLWHLW�ZDQQHHU�GH�
YHUZDUPLQJVFDSDFLWHLW�YDQ�GH�ZDUPWHSRPS�GRRU�HHQ�]HHU�ODJH�
EXLWHQWHPSHUDWXXU�RQYROGRHQGH�LV��%HVFKHUPW�RRN�GH�H[WHUQH�
ZDWHUOHLGLQJHQ�WHJHQ�EHYULH]LQJ�

+RXGW�GH�ZDWHUV\VWHHPGUXN�LQ�HYHQZLFKW��

�

��WHPSHUDWXXUVHQVRUHQ�EHSDOHQ�GH�ZDWHU��HQ�
NRHOPLGGHOWHPSHUDWXXU�RS�YHUVFKLOOHQGH�SXQWHQ�LQ�KHW�ZDWHUFLUFXLW�
����7�%������7��������7��RSWLRQHHO������7:BRXW������7:BLQ

�

'HWHFWHHUW�KHW�ZDWHUGHELHW�RP�GH�FRPSUHVVRU�HQ�ZDWHUSRPS�WH�
EHVFKHUPHQ�ELM�RQYROGRHQGH�ZDWHUORRS�

&LUFXOHHUW�ZDWHU�GRRU�KHW�ZDWHUFLUFXLW�

9RHU�ZDUPWH�YDQ�KHW�NRHOPLGGHO�DI�QDDU�KHW�ZDWHU�
�

9RRUNRPW�RYHUPDWLJH�ZDWHUGUXN�GRRU�ELM���EDU�WH�RSHQHQ�HQ�KHW�
ZDWHU�DI�WH�YRHUHQ�XLW�KHW�ZDWHUFLUFXLW�

��

��

��

�

�

�

�$VVHPEODJH�XQLW

$XWRPDWLVFK�RQWOXFKWLQJVYHQWLHO

%DFN�XSYHUZDUPLQJ��RSWLRQHHO�

([SDQVLHYDW

.RHOJDVOHLGLQJ

7HPSHUDWXXUVHQVRU

.RHOYORHLVWRIOHLGLQJ

6WURRPVFKDNHODDU

�3RPS

�3ODWHQZDUPWHZLVVHODDU�

:DWHUXLWODDWOHLGLQJ

2YHUGUXNNOHS

:DWHULQODDWOHLGLQJ

�

�

�
��

��

�� �



��

�

�����N:

+RRIGEHVWXULQJVNDDUW�
YDQ�K\GUDXOLVFKH�PRGXOH

0RHGHUERUG�YDQ�KHW�
ZDUPWHSRPSV\VWHHP��3&%�%�

0RHGHUERUG�YDQ�KHW�
ZDUPWHSRPSV\VWHHP��3&%�%�

����N:

+RRIGEHVWXULQJVNDDUW�
YDQ�K\GUDXOLVFKH�PRGXOH

+RRIGEHVWXULQJVND
DUW�YDQ�GH�
RPYRUPHUPRGXOH�
�3&%�$�

+RRIGEHVWXULQJVND
DUW�YDQ�GH�
RPYRUPHUPRGXOH�
�3&%�$�

����(OHNWURQLVFKH�EHVWXULQJVNDVW

2SPHUNLQJ��GH�DIEHHOGLQJ�LV�DOOHHQ�WHU�UHIHUHQWLH��EHNLMN�KHW�ZHUNHOLMNH�SURGXFW�



��

���������N:����IDVLJ�

+RRIGEHVWXULQJVNDDUW�YDQ�K\GUDXOLVFKH�PRGXOH

+RRIGEHVWXULQJVNDDUW�
YDQ�K\GUDXOLVFKH�PRGXOH

0RHGHUERUG�YDQ�KHW�ZDUPWHSRPSV\VWHHP��3&%�%�

+RRIGEHVWXULQJVNDDUW�
YDQ�GH�RPYRUPHUPRGXOH�
�3&%�$�

������+RRIGEHVWXULQJVNDDUW�YDQ�K\GUDXOLVFKH�PRGXOH

)LOWHUERUG��3&%�&���RS�GH�DFKWHUNDQW�YDQ�KHW�3&%�%��DOOHHQ�YRRU���IDVLJH�PRGHOOHQ�

���������N:����IDVLJ�

0RHGHUERUG�YDQ�KHW�ZDUPWHSRPSV\VWHHP��3&%�%�

+RRIGEHVWXULQJVNDDUW�
YDQ�GH�RPYRUPHUPRGXOH�
�3&%�$�
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&1�&1��

&1�

6�

',6�

&1��

&1�

&1�

&1�&1�
&1��
&1��

&1��

&1��

&1��

6�

&1��

&1��

6�

6�

&1�� &1�

&1��
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1
��

&1��

&1��
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1
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&1��

&1��

� � �� �
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&1��
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&1��

&1��

&1��
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&1����

6:�

$VVHPEODJH�XQLW2UGHU 2UGHU

��

��

�

�

�

�
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��

��

��

3RRUW�YRRU�VWURRPYRRU]LHQLQJ

'LJLWDOH�GLVSOD\

3RRUW�YRRU�DDUGH

3RRUW�YRRU�YDULDEHOH�VQHOKHLG�YDQ�SRPSYHUPRJHQVLQYRHU��

�

��

��

��

��

',3�VFKDNHODDU

3RRUW�YRRU�86%�SURJUDPPHULQJ

3RRUW�YRRU�VWURRPVFKDNHODDU

3RRUW�YRRU�,&�SURJUDPPHULQJ

'UDDLGLSVFKDNHODDU

�

�� 3RRUW�YRRU�GH�ERYHQVWH�WHPSHUDWXXUVHQVRU�YDQ�GH�EDODQVWDQN

��

�� 3RRUW�YRRU�GH�WHPSHUDWXXUVHQVRU�YDQ�GH�ZDUPZDWHUWDQN

�� 3RRUW�YRRU�GH�=RQH���WHPSHUDWXXUVHQVRU�YDQ�KHW�XLWODDWZDWHU

3RRUW�YRRU�GH�WHPSHUDWXXUVHQVRU�YDQ�KHW�]RQQHSDQHHO

3RRUW�YRRU�YDULDEHOH�VQHOKHLG�YDQ�SRPSFRPPXQLFDWLH

5HJHOSRRUW�YRRU�NDPHUWKHUPRVWDDW��ZDUPWHPRGXV�

9HUPRJHQVSRRUW�YRRU�NDPHUWKHUPRVWDDW

5HJHOSRRUW�YRRU�NDPHUWKHUPRVWDDW��NRHOPRGXV�

��
3RRUW�YRRU�VPDUW�JULG��IRWRYROWDwVFK�VLJQDDO�

3RRUW�YRRU�VPDUW�JULG��JULGVLJQDDO�
��

��
��

��

&1�� 92(',1*

6� �

',6�

&1� *1'

&1�� 3203

&1�� '(%8*

&1� 86%

)6

7��

7�%�

7:BLQ

7:BRXW

7��

&1�

&1��

&1��

�����
���

������
������
������

����
�����

,%+���B)%

,%+�
,%+�
7%+

7%+B)%

�����&1�

&1��

&1�

&1�

&1��

3RRUW 3RRUW&RGH &RGH

�

�
6��6��
6��6:� �

&1�

&1�� 7EW��

&1�� 7EW��

&1�� 7��

&1�� 7Z��
�� &1�� 7VRODU�

&1�� 3203B%3

&1��

+7�

&20�

&/�

&1��

6*�

(98�

&1��
0��0�

7���7�

�3�4�

$�%�;�<�(

&1��

���������

���

�����

�����������

�����
�����
�����
�����

��������

&1��

&1��

&1��
&1��

+($7�

+($7�

+($7�

+($7�

&1�� ,%+�

3RRUW�YRRU�WHPSHUDWXXUVHQVRUHQ�YDQ�WHPSHUDWXXU�
NRHOJDV]LMGH�YDQ�GH�ELQQHQXQLW��YHUZDUPLQJVPRGXV�
3RRUW�YRRU�WHPSHUDWXXUVHQVRUHQ�YDQ�WHPSHUDWXXU�
NRHOJDV]LMGH�YDQ�GH�ELQQHQXQLW��NRHOPRGXV�

3RRUW�YRRU�WHPSHUDWXXUVHQVRUHQ�YDQ�GH�
LQODDWZDWHUWHPSHUDWXXU�YDQ�GH�SODWHQZDUPWHZLVVHODDU

3RRUW�YRRU�WHPSHUDWXXUVHQVRUHQ�YDQ�GH�
XLWODDWZDWHUWHPSHUDWXXU�YDQ�GH�SODWHQZDUPWHZLVVHODDU
3RRUW�YRRU�WHPSHUDWXXUVHQVRUHQ�YDQ�GH�
ZDWHUWHPSHUDWXXU�HLQGXLWODDW�YDQ�GH�ELQQHQXQLW

3RRUW�YRRU�GH�RQGHUVWH�WHPSHUDWXXUVHQVRU�YDQ�GH�
EDODQVWDQN

$VVHPEODJH�XQLW

3RRUW�YRRU�DIVWDQGVVFKDNHODDU
3RRUW�YRRU�WUDQVIHUERUG�YDQ�WKHUPRVWDDW

&RPPXQLFDWLHSRRUW�WXVVHQ�GH�ELQQHQ��HQ�EXLWHQXQLW

3RRUW�YRRU�FRPPXQLFDWLH�PHW�GH�EHGUDGH�FRQWUROOHU

3RRUW�YRRU�FRPPXQLFDWLH�PHW�GH�EHGUDGH�FRQWUROOHU

&RPPXQLFDWLHSRRUW�WXVVHQ�GH�ELQQHQ��HQ�EXLWHQXQLW

3RRUW�YRRU�LQWHUQH�JHFDVFDGHHUGH�PDFKLQH

&RPSUHVVRU�UXQ�RQWGRRLHQ�UXQ�

3RRUW�YRRU�DQWLYULHV�(�YHUZDUPLQJVWDSH��H[WHUQ��

3RRUW�YRRU�H[WUD�ZDUPWHEURQ

,QJDQJVSRRUW�YRRU�]RQQH�HQHUJLH

3RRUW�YRRU�NDPHUWKHUPRVWDDW
3RRUW�YRRU�69�����ZHJNOHS�
3RRUW�YRRU�69�����ZHJNOHS�

3RRUW�YRRU�=RQH���SRPS
3RRUW�YRRU�EXLWHQFLUFXODWLHSRPS

3RRUW�YRRU�]RQQH�HQHUJLHSRPS
3RRUW�YRRU�'+:�OHLGLQJSRPS
5HJHOSRRUW�YRRU�KXOSYHUZDUPLQJVWDQN
5HJHOSRRUW�YRRU�LQWHUQH�EDFN�XSYHUZDUPLQJ��
3RRUW�YRRU�69�����ZHJNOHS�

)HHGEDFNSRRUW�YRRU�H[WHUQH�WHPSHUDWXXUVFKDNHODDU�
�VWDQGDDUG�YHUNRUW�

)HHGEDFNSRRUW�YRRU�WHPSHUDWXXUVFKDNHODDU�
�VWDQGDDUG�YHUNRUW�

5HJHOSRRUW�YRRU�LQWHUQH�EDFN�XSYHUZDUPLQJ���
*HUHVHUYHHUG
5HJHOSRRUW�YRRU�KXOSYHUZDUPLQJVWDQN

3RRUW�YRRU�DQWLYULHV�HOHNWULVFK�YHUZDUPLQJVWDSH��LQWHUQ�

3RRUW�YRRU�DQWLYULHV�HOHNWULVFK�YHUZDUPLQJVWDSH��LQWHUQ�

3RRUW�YRRU�DQWLYULHV�HOHNWULVFK�YHUZDUPLQJVWDSH��LQWHUQ��

3RRUW�YRRU�DQWLYULHV�HOHNWULVFK�YHUZDUPLQJVWDSH��LQWHUQ�

3RRUW�YRRU�EDFN�XSYHUZDUPLQJ
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&1���
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&1��
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$VVHPEODJH�XQLW $VVHPEODJH�XQLW&RGH &RGH

�

�

�

�

��

3RRUW�YRRU�YHQWLODWRU��&1���

8LWJDQJVSRRUW�YRRU����9��9��&1���

&RPSUHVVRU�DDQVOXLWSRRUW�8

&RPSUHVVRU�DDQVOXLWSRRUW�9

&RPSUHVVRU�DDQVOXLWSRRUW�: *HUHVHUYHHUG�&1��

3RRUW�YRRU�FRPPXQLFDWLH�PHW�3&%�%��&1���

,QJDQJVSRRUW�/�YRRU�JHOLMNULFKWHUEUXJ��&1�����

,QJDQJVSRRUW�1�YRRU�JHOLMNULFKWHUEUXJ��&1�����

3RRUW�YRRU�KRJH�GUXNVFKDNHODDU��&1���

�� 3&%�$��������N:��2PYRUPHUPRGXOH

��

�

�

�

��

$VVHPEODJH�XQLW $VVHPEODJH�XQLW&RGH &RGH

�

�

�

�

� �3RRUW�YRRU�YHQWLODWRU��&1���

8LWJDQJVSRRUW�YRRU����9��9��&1���

&RPSUHVVRU�DDQVOXLWSRRUW�8

&RPSUHVVRU�DDQVOXLWSRRUW�9

&RPSUHVVRU�DDQVOXLWSRRUW�:

*HUHVHUYHHUG�&1����

3RRUW�YRRU�FRPPXQLFDWLH�PHW�3&%�%��&1���

,QJDQJVSRRUW�/�YRRU�JHOLMNULFKWHUEUXJ��&1�����

,QJDQJVSRRUW�1�YRRU�JHOLMNULFKWHUEUXJ��&1�����

���������IDVLJ�YRRU������N:�PRGHOOHQ

�� 3&%�$,������N:,2PYRUPHUPRGXOH

2SPHUNLQJ��YRRU�����N:����FRQGHQVDWRUHQ
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&1���
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3(� 3(�

'
,63�

&1��

&1��

&1�

&1�

&1�
&1��

&1��

&1�

&1��

&1��

&1��

&1�

&1��

&1��&1� &1� &1� &1��&1��

&1��

&1��
&1� &1�� &1�� &1��&1�� &1��

&1��

$VVHPEODJH�XQLW $VVHPEODJH�XQLW&RGH
��

��

��
��

��

��

��

��

��

*HUHVHUYHHUG��&1��

8LWYRHUSRRUW�1��QDDU�3&%�$�&1���

3RRUW�YRRU�FRPPXQLFDWLH�PHW�3&%�$��&1���
3RRUW�YRRU�DDUGHGUDDG��3(��

*HUHVHUYHHUG��&1���

3RRUW�YRRU�DDUGHGUDDG��3(��

,QJDQJVSRRUW�YRRU�IDVHGUDDG��&1���

,QJDQJVSRRUW�YRRU�QXOGUDDG��&1���

,QJDQJVSRRUW�YRRU����9��9��&1���

3RRUW�YRRU�KRJH�GUXNVFKDNHODDU��&1���

3RRUW�YRRU�DIYRHUWHPS�VHQVRU��&1��
3RRUW�YRRU�GH�GUXNVHQVRU��&1��

3RRUW�YRRU�FRPPXQLFDWLH�PHW�K\GUR�ER[�
EHVWXULQJVNDDUW��&1���
*HUHVHUYHHUG��&1���
*HUHVHUYHHUG��&1���

��

��

��

'LJLWDDO�GLVSOD\��'63��

3RRUW�YRRU�DDQ]XLJWHPSHUDWXXUVHQVRU��&1��

��

�

�

�

��
�

�

�

��

&RGH

��

��

��

��

�� ��

8LWYRHUSRRUW�/�QDDU�3&%�$�&1���

*HUHVHUYHHUG��&1���

��

��

��

3RRUW�YRRU�ODJHGUXNVFKDNHODDU��&1���

*HUHVHUYHHUG��&1���

*HUHVHUYHHUG��&1���

��

��

��

��

3RRUW�YRRU�FRPPXQLFDWLH��JHUHVHUYHHUG��&1����

3RRUW�YRRU�FRPPXQLFDWLH��JHUHVHUYHHUG��&1���

*HUHVHUYHHUG��&1���

3RRUW�YRRU�HOHNWULVFKH�H[SDQVLHNOHS��&1����

*HUHVHUYHHUG��&1���

*HUHVHUYHHUG��&1���

3RRUW�YRRU�HOHNWULVFKH�YHUZDUPLQJVWDSH�FKDVVLV�
�&1�����RSWLRQHHO�

3RRUW�YRRU���ZHJNOHS��&1��

3RRUW�YRRU�69��NOHS��&1��

3RRUW�YRRU�GH�HOHNWULVFKH�YHUZDUPLQJVWDSH���FRPSUHVVRU��&1���

3RRUW�YRRU�GH�HOHNWULVFKH�YHUZDUPLQJVWDSH���FRPSUHVVRU��&1���

3RRUW�YRRU�EXLWHQWHPS���HQ�
FRQGHQVRUWHPS�VHQVRU��&1��

�� 3&%�%��0RHGHUERUG�YDQ�KHW�ZDUPWHSRPSV\VWHHP
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���������IDVLJH����������N:�PRGHOOHQ

�� 3&%�$,�2PYRUPHUPRGXOH

&RGH $VVHPEODJH�XQLW &RGH $VVHPEODJH�XQLW

�� 8LWJDQJVSRRUW�YRRU�����9�&1���

&RPSUHVVRU�DDQVOXLWSRRUW�:�&1���

&RPSUHVVRU�DDQVOXLWSRRUW�9�&1���

&RPSUHVVRU�DDQVOXLWSRRUW�8�&1���

9RHGLQJVLQJDQJ�SRRUW�/��&1���

9RHGLQJVLQJDQJ�SRRUW�/��&1��

,QJDQJVSRRUW�3BRXW�YRRU�,30�PRGXOH�&1��

� 9RHGLQJVLQJDQJ�SRRUW�/��&1���

,QJDQJVSRRUW�3BLQ�YRRU�,30�PRGXOH�&1��

3RRUW�YRRU�FRPPXQLFDWLH�PHW�3&%�%��&1��

3('�EHVWXULQJVNDDUW��&1��� �&1���

3RRUW�YRRU�KRJH�GUXNVFKDNHODDU�

3RRUW�YRRU�FRPPXQLFDWLH�PHW�3&%�&��&1��
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� ��

� ��

� ��

� ���
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$VVHPEODJH�XQLW $VVHPEODJH�XQLW&RGH &RGH
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*HUHVHUYHHUG�&1���

3RRUW�YRRU�GH�WHPS�VHQVRU�7K��&1��

3RRUW�YRRU�GH�GUXNVHQVRU��&1��

9RHGLQJVSRRUW�YDQ�3&%�&��&1���

3RRUW�YRRU�DDUGGUDDG�&1���

3RRUW�YRRU�GH�HOHNWULVFKH�YHUZDUPLQJVWDSH����&1��

3RRUW�YRRU���ZHJNOHS��&1���

*HUHVHUYHHUG�&1���

�

��

��

��

��

3RRUW�YRRU�GH�HOHNWULVFKH�YHUZDUPLQJVWDSH����&1���

3RRUW�YRRU�FRPPXQLFDWLH�PHW�3&%�&��&1��

3RRUW�YRRU���ZHJNOHS���&1���

��

3RRUW�YRRU�FRPPXQLFDWLH�PHW�GH�YRHGLQJVPHWHU��&1���

��

��

��

��

3RRUW�YRRU���ZHJNOHS���&1���

3RRUW�YRRU�FRPPXQLFDWLH�PHW�3&%�$��&1���

��

3RRUW�YRRU�FRPPXQLFDWLH�PHW�
K\GUR�ER[�EHVWXULQJVNDDUW��&1���

3RRUW�YRRU�GH�WHPS�VHQVRU�7S��&1��
3RRUW�YRRU�EXLWHQWHPS���HQ�FRQGHQVRUWHPS�VHQVRU�
�&1��
'LJLWDDO�GLVSOD\��'63��

',3�VFKDNHODDU��6���6��

3RRUW�YRRU�ODJHGUXNVFKDNHODDU��&1���

3RRUW�YRRU�ODJHGUXNVFKDNHODDU�HQ�VQHOOH�FRQWUROH��&1���

'UDDLHQGH�',3�VFKDNHODDU��6��

3RRUW�YRRU�WHPS�VHQVRUHQ��7:BRXW��7:BLQ��7���7���
7�%��&1�����*HUHVHUYHHUG�

3RRUW�YRRU�FRPPXQLFDWLH�;<(��&1���

6OHXWHO�YRRU�JHIRUFHHUGH�NRHOLQJ	FRQWUROH��6��6��

3RRUW�YRRU�FRPPXQLFDWLH�+�+�(��&1���

3RRUW�YRRU�HOHNWULVFKH�H[SDQVLHNOHS��&1���

3RRUW�YRRU�YHQWLODWRU����9'&�YRHGLQJ��&1���

3RRUW�YRRU�YHQWLODWRU�����9'&�YRHGLQJ��&1���

3RRUW�YRRU�YHQWLODWRU��&1����

�� 3&%�%��0RHGHUERUG�YDQ�KHW�ZDUPWHSRPSV\VWHHP
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3&%�&����IDVLJ����������N:

�� 3&%�&��ILOWHUERUG

&RGH $VVHPEODJH�XQLW &RGH $VVHPEODJH�XQLW

�� 9RHGLQJ�/���&1����

9RHGLQJ�/���&1����

9RHGLQJ�1��&1����

9RHGLQJVSRRUW�����9'&��&1����

*HUHVHUYHHUG�&1����

3RRUW�YRRU�)$1�UHDFWRU��&1����

9RHGLQJVSRRUW�YRRU�RPYRUPHUPRGXOH��&1����

$DUGHGUDDG��3(��

� 3RRUW�YRRU�FRPPXQLFDWLH�PHW�3&%�%��&1��

�� �� 9RHGLQJVILOWHULQJ�/���/�¶�

9RHGLQJVILOWHULQJ�/���/�¶�

9RHGLQJVILOWHULQJ�/���/�¶�

� ��

� ��

� �� 9RHGLQJVSRRUW�YRRU�PRHGHUERUG��&1���

3RRUW�YRRU�DDUGHGUDDG��3(��

3RRUW�YRRU�DDUGHGUDDG��3(��

9RHGLQJ�/��/��

� ��

� ��

� ��
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������%HVWXULQJVRQGHUGHOHQ�YRRU�EDFN�XSYHUZDUPLQJ��RSWLRQHHO�

��IDVLJ�����N:�PHW�EDFN�XSYHUZDUPLQJ����IDVLJ���N:�

$XWRPDWLVFKH�WKHUPLVFKH�EHYHLOLJLQJ

+DQGPDWLJH�WKHUPLVFKH�EHYHLOLJLQJ

&RQWDFWRU�YDQ�EDFN�XSYHUZDUPLQJ�.0�

&RQWDFWRU�YDQ�EDFN�XSYHUZDUPLQJ�.0�

&RGH $VVHPEODJH�XQLW &RGH $VVHPEODJH�XQLW

�

�

�

�

� &RQWDFWRU�YDQ�EDFN�XSYHUZDUPLQJ�.0�

��IDVLJ������N:�PHW�EDFN�XSYHUZDUPLQJ����IDVLJ���N:�
��IDVLJ�������N:�PHW�EDFN�XSYHUZDUPLQJ����IDVLJ���N:�

��IDVLJ������N:�PHW�EDFN�XSYHUZDUPLQJ����IDVLJ���N:�
��IDVLJ�������N:�PHW�EDFN�XSYHUZDUPLQJ����IDVLJ���N:�
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&RGH $VVHPEODJH�XQLW� &RGH $VVHPEODJH�XQLW�
�� %XLWHQXQLW

� ��� �
���

$IVOXLWNOHS��QLHW�PHHJHOHYHUG�� � �
��

%HGLHQLQJVSDQHHO��DFFHVVRLUH��

� �
9XONOHS��QLHW�PHHJHOHYHUG��

����
%DODQVWDQN��QLHW�PHHJHOHYHUG�� � �

���
$IYRHUNOHS��QLHW�PHHJHOHYHUG�� �

����
$XWRPDWLVFK�RQWOXFKWLQJVYHQWLHO�

���
&ROOHFWRU�GLVWULEXWHXU��QLHW�PHHJHOHYHUG�� � �

�
$IYRHUNOHS

���

3BR��%XLWHQFLUFXODWLHSRPS��QLHW�PHHJHOHYHUG�� �

([SDQVLHYDW��QLHW�PHHJHOHYHUG�� �

��

)+/�
�«Q� 9ORHUYHUZDUPLQJVFLUFXLW��QLHW�PHHJHOHYHUG�

)LOWHU��DFFHVVRLUH�

2PORRSNOHS��QLHW�PHHJHOHYHUG�

���

���

���

������:DWHUFLUFXLW�FRQWUROHUHQ

$OV�ZDWHU�QLHW�XLW�KHW�V\VWHHP�ZRUGHQ�YHUZLMGHUG� LQ�YULHVZHHU�ZDQQHHU�GH�XQLW�QLHW�ZRUGW�JHEUXLNW��NDQ�KHW�EHYURUHQ�ZDWHU�
RQGHUGHOHQ�EHVFKDGLJHQ�LQ�KHW�ZDWHUFLUFXLW�

230(5.,1*

+HW�DSSDUDDW�LV�XLWJHUXVW�PHW�HHQ�ZDWHULQODDW�HQ�HHQ�ZDWHUXLWODDW�YRRU�DDQVOXLWLQJ�RS�HHQ�ZDWHUFLUFXLW��$OOH�YHOGEHGUDGLQJ�HQ�
FRPSRQHQWHQ�PRHWHQ�ZRUGHQ�JHwQVWDOOHHUG�GRRU�HHQ�HUNHQGH�HOHNWULFLHQ�HQ�YROGRHQ�DDQ�GH�ORNDOH�ZHW��HQ�UHJHOJHYLQJ�
+HW�DSSDUDDW�PDJ�DOOHHQ�ZRUGHQ�JHEUXLNHQ�LQ�HHQ�JHVORWHQ�ZDWHUV\VWHHP��7RHSDVVLQJ�LQ�HHQ�RSHQ�ZDWHUFLUFXLW�NDQ�OHLGHQ�WRW�
RYHUPDWLJH�FRUURVLH�YDQ�GH�ZDWHUOHLGLQJHQ�

9RRUEHHOG：

%LQQHQ%XLWHQ

0RGEXV

9HUHLVWHQ

����$DQOHJ�YDQ�ZDWHUOHLGLQJHQ
(U�LV�UHNHQLQJ�JHKRXGHQ�PHW�DOOH�OHLGLQJOHQJWHQ�HQ��DIVWDQGHQ�

230(5.,1*
$OV�GH�LQVWDOODWLH�LV�YRRU]LHQ�YDQ�HHQ�ZDUPZDWHUWDQN��QLHW�PHHJHOHYHUG���UDDGSOHHJ�GDQ�GH�LQVWDOODWLH��HQ�JHEUXLNHUVKDQGOHLGLQJ�
YDQ�GLH�WDQN��$OV�WLMGHQV�HHQ�VWURRP��RI�SRPSVWRULQJ�JHHQ�JO\FRO��DQWLYULHVPLGGHO��LQ�KHW�V\VWHHP�]LW��PRHW�KHW�V\VWHHP�ZRUGHQ�
JHOHHJG��]LH�GH�RQGHUVWDDQGH�DIEHHOGLQJ��

'H�PD[LPDDO�WRHJHVWDQH�WKHUPLVWRUNDEHOOHQJWH�LV����PHWHU��'LW�LV�GH�PD[LPDDO�WRHJHVWDQH�DIVWDQG�WXVVHQ�GH�ZDUPZDWHUWDQN�HQ�
KHW�DSSDUDDW��DOOHHQ�YRRU�LQVWDOODWLHV�PHW�HHQ�ZDUPZDWHUWDQN���'H�WKHUPLVWRUNDEHO�GLH�ELM�GH�ZDUPZDWHUWDQN�ZRUGW�PHHJHOHYHUG�
LV����PHWHU�ODQJ��7HQ�EHKRHYH�YDQ�GH�HIILFLsQWLH�UDGHQ�ZH�X�DDQ�GH���ZHJNOHS�HQ�GH�ZDUPZDWHUWDQN�]R�GLFKW�PRJHOLMN�ELM�KHW�
DSSDUDDW�WH�LQVWDOOHUHQ���
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:DWHUYROXPH�YDQ�KHW�V\VWHHP��/�

+HW�YROXPH�YDQ�KHW�H[SDQVLHYDW�NDQ�YROJHQV�RQGHUVWDDQGH�ILJXXU�ZRUGHQ�ZHHUJHJHYHQ�

�� +HW�YROXPH�YDQ�KHW�H[SDQVLHYDW�PRHW�RYHUHHQNRPHQ�PHW�KHW�WRWDOH�YROXPH�YDQ�KHW�ZDWHUV\VWHHP�

�� 2P�GH�H[SDQVLH�YRRU�KHW�YHUZDUPLQJV��HQ�NRHOFLUFXLW�WH�GLPHQVLRQHUHQ�

230(5.,1*
9RRU�GH�PHHVWH�WRHSDVVLQJHQ�LV�GLW�PLQLPDOH�ZDWHUYROXPH�JHQRHJ�

9RRU�NULWLVFKH�SURFHVVHQ�RI�LQ�UXLPWHQ�PHW�HHQ�KRJH�ZDUPWHEHODVWLQJ�LV�HU�PLVVFKLHQ�H[WUD�ZDWHU�QRGLJ�

:DQQHHU�GH�FLUFXODWLH�LQ�HONH�UXLPWHYHUZDUPLQJVNULQJORRS�GRRU�H[WHUQ�EHGLHQGH�NOHSSHQ�ZRUGW�JHUHJHOG��PRHW�GLW�PLQLPDOH�
ZDWHUYROXPH�EHKRXGHQ�EOLMYHQ��]HOIV�DOV�DOOH�NOHSSHQ�JHVORWHQ�]LMQ�

'H�PD[LPDOH�ZDWHUGUXN�����EDU�

'H�PD[LPDOH�ZDWHUWHPSHUDWXXU������&�YROJHQV�GH�LQVWHOOLQJ�YDQ�GH�YHLOLJKHLGVLQULFKWLQJ�

*HEUXLN�DOWLMG�PDWHULDOHQ�GLH�FRPSDWLEHO�]LMQ�PHW�GH�JHEUXLNWH�PDWHULDOHQ�LQ�KHW�V\VWHHP�HQ�KHW�DSSDUDDW�

=RUJ�HUYRRU�GDW�GH�LQ�GH�YHOGOHLGLQJ�JHwQVWDOOHHUGH�FRPSRQHQWHQ�EHVWDQG�]LMQ�WHJHQ�GH�ZDWHUGUXN�HQ��WHPSHUDWXXU�

2S�DOOH� ODJH�SXQWHQ�YDQ�KHW�V\VWHHP�PRHWHQ�DIYRHUNUDQHQ�ZRUGHQ�DDQJHEUDFKW�RP�KHW�FLUFXLW� WLMGHQV�KHW�RQGHUKRXG�YROOHGLJ�WH�
NXQQHQ�DIYRHUHQ�

2S� DOOH� KRJH� SXQWHQ� YDQ� KHW� V\VWHHP� PRHWHQ� RQWOXFKWLQJVRSHQLQJHQ� DDQZH]LJ� ]LMQ�� 'H� RSHQLQJHQ� PRHWHQ� ]RGDQLJ� ZRUGHQ�
JHSODDWVW�GDW�]H�JRHG�WRHJDQNHOLMN�]LMQ�YRRU�RQGHUKRXG��+HW�DSSDUDDW�LV�ELQQHQLQ�YRRU]LHQ�YDQ�HHQ�DXWRPDWLVFK�RQWOXFKWLQJVYHQWLHO��
&RQWUROHHU�RI�GLW�RQWOXFKWLQJVYHQWLHO�QLHW�LV�YDVWJHGUDDLG�HQ�GH�RQWOXFKWLQJ�YDQ�KHW�ZDWHUFLUFXLW�GDDUGRRU�PRJHOLMN�LV�

&RQWUROHHU�KHW�YROJHQGH�YRRUGDW�X�YHUGHU�JDDW�PHW�GH�LQVWDOODWLH�YDQ�KHW�DSSDUDDW�

'H�DSSDUDWHQ�]LMQ�XLWJHUXVW�PHW�HHQ�H[SDQVLHYDW�YDQ���/�PHW�HHQ�VWDQGDDUG�YRRUGUXN�YDQ�����EDU��2P�GH�JRHGH�ZHUNLQJ�YDQ�KHW�
DSSDUDDW�WH�YHU]HNHUHQ��PRHW�GH�YRRUGUXN�YDQ�KHW�H[SDQVLHYDW�PRJHOLMN�ZRUGHQ�DDQJHSDVW�

�� &RQWUROHHU�RI�GH�WRWDOH�ZDWHUYROXPH�LQ�GH�LQVWDOODWLH��H[FOXVLHI�KHW�LQWHUQH�ZDWHUYROXPH�YDQ�KHW�DSSDUDDW��PLQLPDDO����/�LV��=LH���
�7HFKQLVFKH�VSHFLILFDWLHV��RP�KHW�WRWDOH�LQWHUQH�ZDWHUYROXPH�YDQ�KHW�DSSDUDDW�WH�YLQGHQ�

������:DWHUYROXPH�HQ�GLPHQVLRQHULQJVH[SDQVLHYDWHQ



��

9RRUNRP� YHUYRUPLQJ� YDQ� OHLGLQJHQ� YDQ� KHW�
DSSDUDDW�GRRU�RYHUPDWLJH�NUDFKW�ELM�KHW�DDQVOXLWHQ�
YDQ�GH�OHLGLQJHQ��9HUYRUPLQJ�YDQ�GH�OHLGLQJHQ�NDQ�
VWRULQJ�YDQ�KHW�DSSDUDDW�YHURRU]DNHQ�

/(7�23

������$DQVOXLWLQJ�YDQ�KHW�ZDWHUFLUFXLW
'H�DDQVOXLWLQJHQ�PRHWHQ�ZRUGHQ�XLWJHYRHUG�YROJHQV�GH�
ODEHOV�RS�GH�EXLWHQXQLW��WHQ�RS]LFKWH�YDQ�GH�ZDWHULQODDW�HQ�
�XLWODDW�

*HEUXLN�DOOHHQ�VFKRQH�OHLGLQJHQ�

KRXG�ELM�KHW�YHUZLMGHUHQ�YDQ�EUDPHQ�KHW� OHLGLQJHLQGH�QDDU�
EHQHGHQ�

%HGHN� GH� OHLGLQJ� ELM� KHW� LQVWHNHQ� GRRU� HHQ� PXXU� RP�
ELQQHQGULQJHQG�VWRI�HQ�YXLO�WH�YRRUNRPHQ�

*HEUXLN�HHQ�JRHGH�VFKURHIGUDDGDIGLFKWLQJ�YRRU�KHW�DIGLFKWHQ�
YDQ�GH�DDQVOXLWLQJHQ��'H�DIGLFKWLQJ�PRHW� LQ�VWDDW�]LMQ�RP�GH�
GUXN�HQ�WHPSHUDWXXU�YDQ�KHW�V\VWHHP�WH�ZHHUVWDDQ�

ELM�JHEUXLN�YDQ�QLHW�NRSHUHQ�PHWDOHQ�OHLGLQJHQ�PRHW�X�WZHH�
VRRUWHQ� PDWHULDOHQ� YDQ� HONDDU� LVROHUHQ� RP� JDOYDQLVFKH�
FRUURVLH�WH�YRRUNRPHQ�

(U�NXQQHQ�SUREOHPHQ�RSWUHGHQ�ZDQQHHU� OXFKW��YRFKW�RI�VWRI� LQ�
KHW� ZDWHUFLUFXLW� NRPW�� +RXG� GDDURP� DOWLMG� UHNHQLQJ� PHW� KHW�
YROJHQGH�ELM�KHW�DDQVOXLWHQ�YDQ�KHW�ZDWHUFLUFXLW�

$DQJH]LHQ�NRSHU�HHQ�]DFKW�
PDWHULDDO�LV��PRHW�JHVFKLNW�
JHUHHGVFKDS�ZRUGHQ�JHEUXLNW�
YRRU�GH�DDQVOXLWLQJ�YDQ�KHW�
ZDWHUFLUFXLW��+HW�JHEUXLN�YDQ�
RQJHVFKLNW�JHUHHGVFKDS�OHLGW�WRW�
VFKDGH�DDQ�GH�OHLGLQJHQ�

230(5.,1*

*HEUXLN� QRRLW� =Q�JHFRDWH� RQGHUGHOHQ� LQ� KHW�
ZDWHUFLUFXLW�� (U� NDQ� RYHUPDWLJH� FRUURVLH� YDQ�
GH]H�RQGHUGHOHQ�RSWUHGHQ�DOV�NRSHUHQ�OHLGLQJHQ�
LQ� KHW� LQWHUQH� ZDWHUFLUFXLW� YDQ� KHW� DSSDUDDW�
ZRUGHQ�JHEUXLNW�

%LM� JHEUXLN� YDQ� HHQ� ��ZHJNOHS� LQ� KHW�
ZDWHUFLUFXLW�� .LHV� ELM� YRRUNHXU� HHQ� ��ZHJNOHS�
W\SH�NRJHO�YRRU�HHQ�YROOHGLJH�VFKHLGLQJ�WXVVHQ�
KHW� ZDWHUFLUFXLW� YRRU� ZDUPOHLGLQJZDWHU� HQ� GLH�
YDQ�GH�YORHUYHUZDUPLQJ�

%LM�JHEUXLN�YDQ�HHQ���ZHJNOHS�RI�HHQ���ZHJNOHS�
LQ� KHW� ZDWHUFLUFXLW�� 'H� DDQEHYROHQ� PD[LPDOH�
RPVFKDNHOWLMG�YDQ�GH�NOHS�PRHW�PLQGHU�]LMQ�GDQ�
���VHFRQGHQ�

+HW�DSSDUDDW�PDJ�DOOHHQ�ZRUGHQ�JHEUXLNHQ�LQ�HHQ�
JHVORWHQ� ZDWHUV\VWHHP�� 7RHSDVVLQJ� LQ� HHQ� RSHQ�
ZDWHUFLUFXLW�NDQ�OHLGHQ�WRW�RYHUPDWLJH�FRUURVLH�YDQ�
GH�ZDWHUOHLGLQJHQ�

������$QWLYULHVEHVFKHUPLQJ�YDQ�KHW�ZDWHUFLUFXLW
$OOH� LQWHUQH� K\GUDXOLVFKH� RQGHUGHOHQ� ]LMQ� JHwVROHHUG� RP�
ZDUPWHYHUOLHV� WH� EHSHUNHQ�� 2RN� GH� YHOGOHLGLQJHQ� PRHWHQ�
ZRUGHQ�JHwVROHHUG�

'H� VRIWZDUH� EHYDW� VSHFLDOH� IXQFWLHV� YRRU� KHW� JHEUXLN� YDQ� GH�
ZDUPWHSRPS�HQ�GH�EDFN�XSYHUZDUPLQJ��LQGLHQ�GH]H�DDQZH]LJ�
LV�� RP� KHW� KHOH� V\VWHHP� WH� EHVFKHUPHQ� WHJHQ� EHYULH]LQJ��
:DQQHHU�GH�WHPSHUDWXXU�YDQ�ZDWHUORRS�LQ�KHW�V\VWHHP�GDDOW�WRW�
HHQ�EHSDDOGH�ZDDUGH�� ]DO� KHW� DSSDUDDW� KHW�ZDWHU� YHUZDUPHQ�
PHW�EHKXOS�YDQ�GH�ZDUPWHSRPS��HOHNWULVFKH�YHUZDUPLQJVNUDDQ�
RI� GH� EDFN�XSYHUZDUPLQJ�� 'H� DQWLYULHVEHVFKHUPLQJ� VFKDNHOW�
DOOHHQ�XLW�ZDQQHHU�GH�WHPSHUDWXXU�WRHQHHPW�WRW�HHQ�EHSDDOGH�
ZDDUGH�

%RYHQVWDDQGH� IXQFWLHV� EHVFKHUPHQ� KHW� DSSDUDDW� QLHW� WHJHQ�
EHYULH]LQJ�LQ�JHYDO�YDQ�HHQ�VWURRPVWRULQJ�

(U�NDQ�ZDWHU�LQ�GH�VWURRPVFKDNHODDU�NRPHQ�GDW�QLHW�NDQ�ZRUGHQ�
DIJHYRHUG� HQ� NDQ� EHYULH]HQ� ZDQQHHU� GH� WHPSHUDWXXU� ODDJ�
JHQRHJ�LV��'H�VWURRPVFKDNHODDU�PRHW�YHUZLMGHUHQ�HQ�JHGURRJG�
ZRUGHQ� YRRUGDW� KHW� RSQLHXZ� LQ� KHW� DSSDUDDW� NDQ� ZRUGHQ�
JHwQVWDOOHHUG�

9HUZLMGHU� GH� VWURRPVFKDNHODDU� GRRU� KHP� OLQNVRP� WH�
GUDDLHQ�

'URRJ�GH�VWURRPVFKDNHODDU�YROOHGLJ�DI�

230(5.,1*

'URRJ�KRXGHQ



��

(WK\OHHQJO\FRO�HQ�SURS\OHHQJO\FRO�]LMQ�*,)7,*

�

:$$56&+8:,1*

230(5.,1*
7LMGHQV�KHW�YXOOHQ�NDQ�PRJHOLMN�QLHW�DOOH�OXFKW�XLW�KHW�V\VWHHP�YHUZLMGHUG�ZRUGHQ��$FKWHUJHEOHYHQ�OXFKW�ZRUGW�WLMGHQV�GH�HHUVWH�
EHGULMIVXUHQ�YDQ�KHW�V\VWHHP�GRRU�DXWRPDWLVFKH�RQWOXFKWLQJVYHQWLHOHQ�YHUZLMGHUG��+HW�DFKWHUDI�ELMYXOOHQ�YDQ�KHW�ZDWHU�NDQ�
QRGLJ�]LMQ�

'H�ZDWHUGUXN�LV�DIKDQNHOLMN�YDQ�GH�ZDWHUWHPSHUDWXXU��KRJHUH�GUXN�ELM�KRJHUH�ZDWHUWHPSHUDWXXU���'H�ZDWHUGUXN�PRHW�HFKWHU�
WH�DOOHQ�WLMGH�ERYHQ�GH�����EDU�EOLMYHQ�RP�KHW�FLUFXLW�OXFKWYULM�WH�KRXGHQ�

+HW�LV�PRJHOLMN�GDW�KHW�DSSDUDDW�WH�YHHO�ZDWHU�DIYRHUW�YLD�GH�RYHUGUXNNOHS�

'H�ZDWHUNZDOLWHLW�PRHW�YROGRHQ�DDQ�GH�(1�������(*�ULFKWOLMQHQ�

'H�JHGHWDLOOHHUGH�ZDWHUNZDOLWHLW�NDQ�ZRUGHQ�JHYRQGHQ�LQ�(1�������(*�ULFKWOLMQHQ�

6OXLW�GH�ZDWHUWRHYRHU�DDQ�RS�GH�YXONOHS�HQ�RSHQ�KHW�NOHS�

=RUJ�HUYRRU�GDW�KHW�DXWRPDWLVFKH�RQWOXFKWLQJVYHQWLHO�JHRSHQG�LV��PLQVWHQV���VODJHQ��

9XO�PHW�ZDWHU�WRW�HHQ�GUXN�YDQ�RQJHYHHU�����EDU��9HUZLMGHU�OXFKW�LQ�KHW�FLUFXLW�]RYHHO�PRJHOLMN�PHW�GH�RQWOXFKWLQJVDIVOXLWHUV��
/XFKW�LQ�KHW�ZDWHUFLUFXLW�NDQ�OHLGHQ�WRW�VWRULQJ�YDQ�GH�HOHNWULVFKH�EDFN�XSYHUZDUPLQJ�

����9XOZDWHU

=HW�GH�]ZDUWH�SODVWLF�EHGHNNLQJ�NDS�
QLHW� YDVW� RS� KHW� RQWOXFKWLQJVYHQWLHO�
ERYHQDDQ�KHW�DSSDUDDW�ZDQQHHU�KHW�
V\VWHHP� DFWLHI� LV�� 2SHQ� KHW�
RQWOXFKWLQJVYHQWLHO��GUDDL���YROOHGLJH�
VODJHQ� OLQNVRP�RP�KHW� OXFKW�XLW�KHW�
V\VWHHP�WH�ODWHQ�RQWVQDSSHQ�

:DQQHHU�GH�XQLW�YRRU�ODQJH�WLMG�QLHW�ZRUGW�JHEUXLNW��PRHW�X�HUYRRU�]RUJHQ�GDW�GH�XQLW�WH�DOOHQ�WLMGH�LQJHVFKDNHOG�LV��$OV�X�GH�
VWURRP�ZLOW�XLWVFKDNHOHQ��PRHW�KHW�ZDWHU�LQ�GH�V\VWHHPOHLGLQJ�YROOHGLJ�ZRUGHQ�DIJHWDSW�RP�WH�YRRUNRPHQ�GDW�GH�XQLW�HQ�KHW�
OHLGLQJV\VWHHP�ZRUGW�EHVFKDGLJG�GRRU�EHYULH]LQJ��'H�VWURRP�YDQ�GH�XQLW�PRHW�RRN�ZRUGHQ�DIJHVORWHQ�QDGDW�KHW�ZDWHU�XLW�KHW�
V\VWHHP�LV�DIJHWDSW�

�

/(7�23



��

'H� YDVW� EHGUDGLQJ� PRHW� ZRUGHQ� YRRU]LHQ� YDQ� HHQ� KRRIGVFKDNHODDU� RI� DQGHUH� YRUP� YDQ� RQGHUEUHNLQJ�� PHW� HHQ�
FRQWDFWVFKHLGLQJ�LQ�DOOH�SROHQ��YROJHQV�GH�UHOHYDQWH�ORNDOH�ZHW��HQ�UHJHOJHYLQJ��6FKDNHO�GH�YRHGLQJ�XLW�YRRUGDW�X�DDQVOXLWLQJHQ�
PDDNW�� *HEUXLN� DOOHHQ� NRSHUGUDGHQ�� .QLMS� QRRLW� JHEXQGHOGH� NDEHOV� HQ� ]RUJ� HUYRRU� GDW� ]H� QLHW� LQ� FRQWDFW� NRPHQ�PHW� GH�
OHLGLQJHQ�HQ�VFKHUSH� UDQGHQ��=RUJ�HUYRRU�GDW�HU�JHHQ�H[WHUQH�GUXN�ZRUGW�XLWJHRHIHQG�RS�GH�DDQVOXLWNOHPFRQQHFWRUV��$OOH�
YHOGEHGUDGLQJ�HQ�FRPSRQHQWHQ�PRHWHQ�ZRUGHQ�JHwQVWDOOHHUG�GRRU�HHQ�HUNHQGH�HOHNWULFLHQ�HQ�YROGRHQ�DDQ�GH�UHOHYDQWH�ORNDOH�
ZHW��HQ�UHJHOJHYLQJ�

'H�YHOGEHGUDGLQJ�PRHWHQ�ZRUGHQ�XLWJHYRHUG�YROJHQV�KHW�PHW�KHW�DSSDUDDW�PHHJHOHYHUGH�DDQVOXLWVFKHPD�HQ�GH�RQGHUVWDDQGH�
LQVWUXFWLHV�

=RUJ�HUYRRU�GDW�X�HHQ�DSDUWH�YRHGLQJ�JHEUXLNW��*HEUXLN�QRRLW�HHQ�YRHGLQJ�GLH�JHGHHOG�ZRUGW�PHW�HHQ�DQGHU�DSSDUDDW�

=RUJ�YRRU�DDUGLQJ��$DUG�KHW�DSSDUDDW�QLHW�DDQ�HHQ�JDV��RI�ZDWHUSLMS��RYHUVSDQQLQJVDIOHLGHU�RI�WHOHIRRQDDUGHGUDDG��2QYROOHGLJH�
DDUGLQJ�NDQ�HOHNWULVFKH�VFKRNNHQ�YHURRU]DNHQ�

=RUJ�HUYRRU�GDW�X�HHQ�DDUGOHNVFKDNHODDU�����P$��LQVWDOOHHUW��$OV�GLW�ZRUGW�QDJHODWHQ�LV�HU�NDQV�RS�HHQ�HOHNWULVFKH�VFKRN�

=RUJ�HUYRRU�GDW�X�GH�EHQRGLJGH�]HNHULQJHQ�RI�VWURRPRQGHUEUHNHUV�LQVWDOOHHUW�

:$$56&+8:,1*

������%HGUDGLQJVRYHU]LFKW

'H�DDUGOHNVFKDNHODDU�PRHW�HHQ�KRJH�VQHOKHLG�W\SH�VWURRPRQGHUEUHNHU�YDQ����P$�������V��]LMQ�

230(5.,1*

'H]H� XQLW� LV� XLWJHUXVW� PHW� HHQ� RPYRUPHU�� +HW� LQVWDOOHUHQ� YDQ� HHQ� IDVHYHUVFKXLYLQJVFRQGHQVDWRU� UHGXFHHUW� QLHW� DOOHHQ� KHW�
YHUEHWHULQJVHIIHFW� YDQ� GH� YRHGLQJVIDFWRU�� PDDU� NDQ� RRN� HHQ� DEQRUPDOH� YHUKLWWLQJ� YDQ� GH� FRQGHQVDWRU� YHURRU]DNHQ� GRRU�
KRRJIUHTXHQWH�JROYHQ��,QVWDOOHHU�QRRLW�HHQ�IDVHYHUVFKXLYLQJVFRQGHQVDWRU��DDQJH]LHQ�GLW�NDQ�OHLGHQ�WRW�RQJHYDOOHQ�

'H� RQGHUVWDDQGH� DIEHHOGLQJ� ODDW� HHQ� RYHU]LFKW� ]LHQ� YDQ� GH� EHQRGLJGH� YHOGEHGUDGLQJ� WXVVHQ� GH� YHUVFKLOOHQGH� RQGHUGHOHQ� YDQ� GH�
LQVWDOODWLH��

=HW�GH�HOHNWULVFKH�NDEHOV�YDVW�PHW�NDEHOELQGHUV�]RDOV�DDQJHJHYHQ�RS�GH�DIEHHOGLQJ��]RGDW�GH]H�QLHW� LQ�FRQWDFW�NRPHQ�PHW�GH�
OHLGLQJHQ��PHW�QDPH�DDQ�GH�KRJHGUXN]LMGH�

=RUJ�HUYRRU�GDW�HU�JHHQ�H[WHUQH�GUXN�ZRUGW�XLWJHRHIHQG�RS�GH�NOHPYHUELQGLQJHQ�

/HW� HU� ELM� GH� LQVWDOODWLH� YDQ� GH� DDUGOHNVFKDNHODDU� RS� GDW� GH]H� FRPSDWLEHO� LV�PHW� GH� RPYRUPHU� �EHVWDQG� WHJHQ� KRRJIUHTXHQWH�
HOHNWULVFKH�UXLV��RP�WH�YRRUNRPHQ�GDW�GH�DDUGOHNVFKDNHODDU�RQQRGLJ�ZRUGW�JHRSHQG�

%HYHVWLJ�GH�NDEHOV�]R��GDW�]H�QLHW�LQ�FRQWDFW�NRPHQ�PHW�GH�OHLGLQJHQ��YRRUDO�DDQ�GH�KRJHGUXN]LMGH��

������9RRU]RUJVPDDWUHJHOHQ�YRRU�HOHNWULVFKH�EHGUDGLQJ

����,VRODWLH�YDQ�ZDWHUOHLGLQJHQ

����9HOGEHGUDGLQJ

$OOH� �ZDWHU�OHLGLQJHQ� LQ� KHW� WRWDOH� ZDWHUFLUFXLW� PRHWHQ� JHwVROHHUG� ZRUGHQ� RP� FRQGHQVDWLH� WH� YRRUNRPHQ� WLMGHQV� KHW� NRHOHQ� HQ�
YHUPLQGHULQJ�YDQ�GH�YHUZDUPLQJV��NRHOFDSDFLWHLW��HYHQDOV�WHU�SUHYHQWLH�YDQ�EHYULH]LQJ�YDQ�GH�EXLWHQZDWHUOHLGLQJHQ�WLMGHQV�GH�ZLQWHU��
+HW�LVRODWLHPDWHULDDO�PRHW�PLQLPDDO�HHQ�EUDQGZHUHQGKHLG�YDQ�%��KHEEHQ�HQ�YROGRHQ�DDQ�DOOH�WRHSDVVHOLMNH�ZHWJHYLQJ��'H�GLNWH�YDQ�
GH� DIGLFKWLQJVPDWHULDOHQ� PRHWHQ� PLQLPDDO� ��� PP� ]LMQ� PHW� HHQ� WKHUPLVFKH� JHOHLGLQJ� YDQ� ������ :�P.� RP� EHYULH]LQJ� YDQ� GH�
EXLWHQZDWHUOHLGLQJHQ�WH�YRRUNRPHQ�

$OV�GH�EXLWHQWHPSHUDWXXU�KRJHU�LV�GDQ�����&�HQ�GH�YRFKWLJKHLG�KRJHU�LV�GDQ�5+������PRHW�GH�GLNWH�YDQ�GH�DIGLFKWPDWHULDOHQ�PLQVWHQV�
���PP�]LMQ�RP�FRQGHQVDWLH�RS�KHW�DIGLFKWLQJVRSSHUYODN�WH�YRRUNRPHQ�
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��

�$VVHPEODJH�XQLW
%XLWHQXQLW
=RQQH�HQHUJLHNLW��QLHW�PHHJHOHYHUG�

*HEUXLNHUVRPJHYLQJ

+RRJVSDQQLQJVWKHUPRVWDDW��QLHW�PHHJHOHYHUG�

3BV��=RQQHSRPS��QLHW�PHHJHOHYHUG�
3BR��%XLWHQFLUFXODWLHSRPS��QLHW�PHHJHOHYHUG�

$VVHPEODJH�XQLW
3BG��'+:�SRPS��QLHW�PHHJHOHYHUG�
69�����ZHJNOHS��QLHW�PHHJHOHYHUG�
69�����ZHJNOHS�YRRU�WDQN�YRRU�ZDUP�ZDWHU�YRRU�
KXLVKRXGHOLMN�JHEUXLN��QLHW�PHHJHOHYHUG�
%RRVWHUYHUZDUPLQJ
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2SHQLQJ�YRRU�KRRJVSDQQLQJVNDEHO

2SHQLQJ�YRRU�ODDJVSDQQLQJVNDEHO

$IYRHURSHQLQJ

:DWHUXLWODDW

:DWHULQODDWWHPSHUDWXXU

$VVHPEODJH�XQLW&RGH

����N:

�a���N:

$SSDUDWXXU�PRHW�JHDDUG�ZRUGHQ�

$OOH�H[WHUQH�KRRJVSDQQLQJVODDGVWURRP��DOV�KHW�PHWDDO�RI�HHQ�JHDDUGH�SRRUW�LV��PRHW�JHDDUG�ZRUGHQ�

$OOH� H[WHUQH� VWURRPEHODVWLQJ� PRHW� PLQGHU� GDQ� ���$� ]LMQ�� DOV� GH� HQLJH� VWURRPEHODVWLQJ� JURWHU� LV� GDQ� ���$�� PRHW� GH� ODVW� GRRU�
$&�VFKDNHODDU�ZRUGHQ�JHFRQWUROHHUG�

$+6����$+6�����$����$�����5����5���HQ��')7����')7�´�NOHPSRRUWHQ�YRRU�EHGUDGLQJ�OHYHUHQ�DOOHHQ�KHW�VFKDNHOVLJQDDO�
=LH�GH�DIEHHOGLQJ�YDQ�������YRRU�GH�SRRUWSRVLWLHV�LQ�KHW�DSSDUDDW�

([SDQVLHNOHS�YHUZDUPLQJVOLQW��SODWHQZDUPWHZLVVHODDU�YHUZDUPLQJVOLQW�HQ�VWURRPVFKDNHODDU�YHUZDUPLQJVOLQW�GHOHQ�HHQ�UHJHOSRRUW�

*HEUXLN� +��51�)� YRRU� GH� YRHGLQJVNDEHO�� DOOH� NDEHOV� ]LMQ� DDQJHVORWHQ� RS� KRRJVSDQQLQJ�� EHKDOYH� GH� WKHUPLVWRU�� HQ�
EHGLHQLQJVSDQHHONDEHO�

230(5.,1*



��

������9HUHLVWHQ�YDQ�YHLOLJKHLGVYRRU]LHQLQJHQ

*HEUXLN�GH�MXLVWH�VFKURHYHQGUDDLHU�RP�GH�NOHPPHQ�YDVW�WH�GUDDLHQ��.OHLQH�VFKURHYHQGUDDLHUV�NXQQHQ�GH�VFKURHINRS�EHVFKDGLJGHQ�
HQ�HUYRRU�]RUJHQ�GDW�GH�VFKURHI�QLHW�JRHG�ZRUGW�YDVWJHGUDDLG�

+HW�WH�YDVW�DDQGUDDLHQ�YDQ�GH�NOHPVFKURHYHQ�NDQ�GH�VFKURHYHQ�EHVFKDGLJHQ�

%UHQJ�HHQ�DDUGOHNVFKDNHODDU�HQ�HHQ�]HNHULQJ�DDQ�RS�GH�HOHNWULVFKH�OHLGLQJ�

/HW�HU�YRRU�GH�EHNDEHOLQJ�RS�GDW�GH�YRRUJHVFKUHYHQ�GUDGHQ�ZRUGHQ�JHEUXLNW��PDDN�GH�YROOHGLJH�YHUELQGLQJHQ�HQ�EHYHVWLJ�GH�GUDGHQ�
]RGDW�HU�JHHQ�NUDFKW�YDQ�EXLWHQDI�RS�GH�NOHPPHQ�NDQ�ZRUGHQ�XLWJHRHIHQG�

�� 6HOHFWHHU�GH�GUDDGGLDPHWHUV��PLQLPXPZDDUGH��DI]RQGHUOLMN�YRRU�HONH�XQLW�RS�EDVLV�YDQ�WDEHO�����HQ�WDEHO������ZDDUELM�GH�QRPLQDOH
VWURRP� LQ� WDEHO� ����0&$� LQ� WDEHO� ���� EHWHNHQW�� � ,Q� KHW� JHYDO� GDW� GH�0&$� KRJHU� LV� GDQ� ��$��PRHWHQ� GH� GUDDGGLDPHWHUV�ZRUGHQ
JHVHOHFWHHUG�YROJHQV�GH�QDWLRQDOH�EHGUDGLQJVUHJHOJHYLQJ�

�� 'H�PD[LPDDO�WRHJHVWDQH�YDULDWLH�LQ�KHW�VSDQQLQJVEHUHLN�WXVVHQ�IDVHQ�LV����

�� 6HOHFWHHU�HHQ�VWURRPRQGHUEUHNHU�PHW�HHQ�FRQWDFWVFKHLGLQJ�LQ�DOOH�SROHQ�YDQ�PLQVWHQV���PP�YRRU�YROOHGLJH�VFKHLGLQJ��ZDDUELM�GH�0)$
ZRUGW�JHEUXLNW�RP�GH�VWURRPRQGHUEUHNHUV�HQ�GH�DDUGOHNVFKDNHODDUV�WH�VHOHFWHUHQ�

6FKDNHO� DOOH� VWURRP�XLW�� LQFOXVLHI� GH� YRHGLQJ� YDQ�KHW� DSSDUDDW�� EDFN�XSYHUZDUPLQJ�HQ�GH� YRHGLQJ� YDQ�GH�ZDUPZDWHUWDQN�
�LQGLHQ�YDQ�WRHSDVVLQJ���YRRUGDW�X�KHW�RQGHUKRXGVSDQHHO�YDQ�GH�VFKDNHONDVW�YHUZLMGHUW�

:$$56&+8:,1*

5LFKWOLMQHQ�YRRU�YHOGEHGUDGLQJ

'H� PHHVWH� YHOGEHNDEHOLQJHQ� RS� KHW� DSSDUDDW� PRHWHQ� ZRUGHQ� JHPDDNW� RS� KHW� NOHPPHQEORN� LQ� GH� VFKDNHONDVW�� 2P� WRHJDQJ�
YHUNULMJHQ�WRW�KHW�DDQVOXLWEORN��PRHW�X�KHW�RQGHUKRXGVSDQHHO��GHXU����YDQ�GH�VFKDNHONDVW�YHUZLMGHUHQ�

������9RRU]RUJVPDDWUHJHOHQ�ELM�GH�EHGUDGLQJ�YDQ�GH�YRHGLQJ

%HYHVWLJ�DOOH�NDEHOV�PHW�EHKXOS�YDQ�NDEHOELQGHUV�

9RRU�GH�EDFN�XSYHUZDUPLQJ�LV�HHQ�VSHFLDDO�YRHGLQJVFLUFXLW�QRGLJ�

,QVWDOODWLHV�GLH�]LMQ�XLWJHUXVW�PHW�HHQ�ZDUPZDWHUWDQN��QLHW�PHHJHOHYHUG��KHEEHQ�HHQ�VSHFLDDO�VWURRPFLUFXLW�YRRU�GH�KXOSYHUZDUPLQJ�
QRGLJ��=LH�GH�LQVWDOODWLH��HQ�JHEUXLNHUVKDQGOHLGLQJ�YDQ�GH�ZDUPZDWHUWDQN��=HW�GH�EHGUDGLQJ�LQ�GH�KLHURQGHU�DDQJHJHYHQ�YROJRUGH�
YDVW�

/HJ�GH�HOHNWULVFKH�EHGUDGLQJ�]R�DDQ�GDW�GH�YRRUNDS�QLHW�RPKRRJ�NRPW�ELM�KHW�XLWYRHUHQ�YDQ�GH�EHGUDGLQJVZHUN]DDPKHGHQ�HQ�PDDN�
GH�YRRUNDS�JRHG�YDVW�

9ROJ�KHW�HOHNWULVFKH�EHGUDGLQJVVFKHPD�YRRU�HOHNWULVFKH�EHGUDGLQJVZHUN]DDPKHGHQ��GH�HOHNWULVFKH�EHGUDGLQJVVFKHPD
V�EHYLQGHQ�
]LFK�DDQ�GH�DFKWHU]LMGH�YDQ�GHXU���

,QVWDOOHHU�GH�GUDGHQ�HQ�EHYHVWLJ�GH�DIGHNNDS�VWHYLJ��]RGDW�GH]H�HU�JRHG�LQ�SDVW�

*HEUXLN�HHQ�URQGH�NULPSNOHP�YRRU�DDQVOXLWLQJ�RS�KHW�NOHPPHQERUG�YDQ�GH�YRHGLQJ��$OV�GH]H�GRRU�RQYHUPLMGHOLMNH�UHGHQHQ�QLHW�NDQ�
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(U� ]LMQ� DIKDQNHOLMN� YDQ� GH� WRHSDVVLQJ� �� PHWKRGHQ� RP� GH�
WKHUPRVWDDWNDEHO� DDQ� WH� VOXLWHQ� �]RDOV� EHVFKUHYHQ� LQ� GH�
ERYHQVWDDQGH�DIEHHOGLQJ��

0HWKRGH�$��0RGXV�LQ��UHJHOLQJ�
57�NDQ�GH�YHUZDUPLQJ�HQ�NRHOLQJ�DI]RQGHUOLMN�DDQVWXUHQ��]RDOV�GH�
FRQWUROOHU� YRRU� ��OHLGLQJV�)&8�� 'H� K\GUDXOLVFKH� PRGXOH� LV�
YHUERQGHQ� PHW� GH� H[WHUQH� WHPSHUDWXXUFRQWUROOHU�� WHUZLMO� KHW�
EHGLHQLQJVSDQHHO� 9225� 21'(5+28'60217(85� GH�
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DSSDUDDW�HHQ�VSDQQLQJ�GHWHFWHHUW�YDQ����9'&�WXVVHQ�+7�HQ�&20�

$��� +HW� DSSDUDDW� VWRSW� PHW� GH� UXLPWHYHUZDUPLQJ� RI� �NRHOLQJ�
ZDQQHHU�KHW�DSSDUDDW�HHQ�VSDQQLQJ�GHWHFWHHUW�YDQ���9'&�YRRU�
EHLGH�]LMGHQ��&/�&20�+7�&20��
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VSDQQLQJ�GHWHFWHHUW�YDQ����9'&�WXVVHQ�+7�HQ�&20�

%��� +HW� DSSDUDDW� VFKDNHOW� ]LFK� XLW� ZDQQHHU� KHW� DSSDUDDW� HHQ�
VSDQQLQJ�GHWHFWHHUW�YDQ���9'&�WXVVHQ�+7�HQ�&20�

0HWKRGH�&��'XEEHOH�]RQHUHJHOLQJ�
'H� K\GUDXOLVFKH� PRGXOH� LV� YHUERQGHQ� PHW� WZHH�
NDPHUWKHUPRVWDWHQ�� WHUZLMO� KHW� EHGLHQLQJVSDQHHO� 9225�
21'(5+28'60217(85� GH� .$0(57+(50267$�� RS�
'8%%(/�=21(�LQVWHOW�

&���=RQH���VFKDNHOW�]LFK�LQ�ZDQQHHU�KHW�DSSDUDDW�HHQ�VSDQQLQJ�
GHWHFWHHUW�YDQ����9'&�WXVVHQ�+7�HQ�&20��HQ�VFKDNHOW�]LFK�XLW�ELM�
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0HWKRGH�&（'XEEHOH�]RQHUHJHOLQJ）
'H� K\GUDXOLVFKH� PRGXOH� LV� YHUERQGHQ� PHW� WZHH� NDPHUWKHUPRVWDWHQ��
WHUZLMO� KHW� EHGLHQLQJVSDQHHO� 9225� 21'(5+28'60217(85� GH�
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&��� =RQH� �� VFKDNHOW� ]LFK� LQ� ZDQQHHU� KHW� DSSDUDDW� HHQ� VSDQQLQJ�
GHWHFWHHUW� YDQ�����9$&� WXVVHQ�+�HQ�/��� HQ� VFKDNHOW� ]LFK�XLW� ELM� HHQ�
JHGHWHFWHHUGH�VSDQQLQJ�YDQ���9$&�WXVVHQ�+�HQ�/��

&���=RQH���VFKDNHOW�]LFK�LQ�YROJHQV�GH�NOLPDDWWHPS�FXUYH�ZDQQHHU�KHW�
DSSDUDDW�HHQ�VSDQQLQJ�GHWHFWHHUW�YDQ�����9$&�WXVVHQ�&�HQ�/���=RQH���
VFKDNHOW�]LFK�XLW�ZDQQHHU�KHW�DSSDUDDW�HHQ�VSDQQLQJ�GHWHFWHHUW�YDQ���
9$&�WXVVHQ�&�HQ�/��
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6OXLW�GH�NDEHO�DDQ�RS�GH�RYHUHHQNRPVWLJH�DDQVOXLWNOHPPHQ��]LH�
DIEHHOGLQJ��

%HYHVWLJ� GH� NDEHO� PHW� NDEHOELQGHUV� RS� GH�
NDEHOELQGHUEHYHVWLJLQJHQ�RP�VSDQQLQJVRQWODVWLQJ�WH�JDUDQGHUHQ�

&��� =RQH� �� VFKDNHOW� ]LFK� LQ� YROJHQV� GH� NOLPDDWWHPS�FXUYH�
ZDQQHHU� KHW� DSSDUDDW� HHQ� VSDQQLQJ� GHWHFWHHUW� YDQ� ��� 9'&�
WXVVHQ� &/� HQ� &20�� =RQH� �� VFKDNHOW� ]LFK� XLW� ZDQQHHU� KHW�
DSSDUDDW�HHQ�VSDQQLQJ�GHWHFWHHUW�YDQ���9�WXVVHQ�&/�HQ�&20�

&���+HW�DSSDUDDW�VFKDNHOW�]LFK�LQ�ZDQQHHU�KHW�DSSDUDDW�+7�&20�
HQ�&/�&20�GHWHFWHHUW�DOV���9'&�

&��� =RQH� �� HQ� =RQH� �� VFKDNHOHQ� ]LFK� EHLGH� LQ� ZDQQHHU� KHW�
DSSDUDDW�+7�&20�HQ�&/�&20�GHWHFWHHUW�DOV����9'&�

'H� EHGUDGLQJ� YDQ� GH� WKHUPRVWDDW� PRHW� RYHUHHQNRPHQ�
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�������³.DPHUWKHUPRVWDDW´�

'H�YRHGLQJ�YDQ�GH�PDFKLQH��HQ�NDPHUWKHUPRVWDDW�PRHW�RS�
GH]HOIGH�QXOGUDDG�ZRUGHQ�DDQJHVORWHQ�

:DQQHHU� .$0(57+(50267$�� QLHW� RS� 1((� VWDDW�� NDQ� GH�
ELQQHQWHPSHUDWXXUVHQVRU�7D�QLHW�RS�ZHUNHQG�ZRUGHQ�LQJHVWHOG�

=RQH���NDQ�DOOHHQ�ZHUNHQ�LQ�GH�ZDUPWHPRGXV��:DQQHHU�
GH� NRHOPRGXV� LV� LQJHVWHOG� RS� KHW� EHGLHQLQJVSDQHHO� HQ�
=RQH� �� LV�2))� �8,7*(6&+$.(/'��� ]DO� ³&/´� LQ� =RQH� ��
VOXLWHQ� HQ� KHW� V\VWHHP� EOLMIW� ³2))´� �8,7*(6&+$.(/'���
7LMGHQV� GH� LQVWDOODWLH�PRHW� GH� WKHUPRVWDDWEHGUDGLQJ� YDQ�
=RQH���HQ�=RQH���FRUUHFW�ZRUGHQ�XLWJHYRHUG�
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'H�KXLGLJH�
GDWXP

8XU��GH�
KXLGLJH�WLMG�
�QLHW�RS�KHW�

XXU�����RS�KHW�
XXU�����

0LQXXW���

'H�FRQWLQX�GDJHQ�RS�KRJH�WHPSHUDWXXU�WLMGHQV�KHW�GURJHQ�
YDQ�GH�YORHU

'H�EHRRJGH�SLHNWHPSHUDWXXU�YDQ�GH�ZDWHUORRS�WLMGHQV�KHW�
GURJHQ�YDQ�GH�YORHU

,Q��XLWVFKDNHOHQ�YDQ�KHW�DXWRPDWLVFK�RSQLHXZ�VWDUWHQ�YDQ�
GH�NRHO��ZDUPWHPRGXV��� 1((��� -$

,Q��XLWVFKDNHOHQ�YDQ�KHW�DXWRPDWLVFK�RSQLHXZ�VWDUWHQ�YDQ�
GH�:DUPZDWHUPRGXV��'+:���� 1((��� -$

.LHV�GH�WRWDOH�OHQJWH�YDQ�GH�YORHLVWRIOHLGLQJ�
�)�3,-3/(1*7(��
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/HHV�GH�YROJHQGH�DDQEHYHOLQJHQ�YyyU�KHW�LQVFKDNHOHQ�YDQ�
KHW�DSSDUDDW�

'H� LQVWDOODWHXU� LV� YHUSOLFKW� RP� GH� MXLVWH� ZHUNLQJ� YDQ� KHW�
DSSDUDDW�WH�FRQWUROHUHQ�QD�GH�LQVWDOODWLH�

���7(67�:(5.,1*�(1�
(,1'&21752/(6

�����(LQGFRQWUROHV

:DQQHHU� GH� YROOHGLJH� LQVWDOODWLH� HQ� DOOH� QRRG]DNHOLMNH�
LQVWHOOLQJHQ�]LMQ�XLWJHYRHUG��VOXLW�X�DOOH�IURQWSDQHOHQ�YDQ�
KHW�DSSDUDDW�HQ�SODDWVW�X�KHW�GHNVHO�YDQ�KHW�WRHVWHO�WHUXJ�

+HW� VHUYLFHSDQHHO� YDQ� GH� VFKDNHONDVW� PDJ� DOOHHQ�
ZRUGHQ� JHRSHQG� GRRU� HHQ� HUNHQGH� HOHNWULFLHQ� YRRU�
RQGHUKRXGVGRHOHLQGHQ��

'DW� GH� YRHGLQJVLQYRHU� JHGXUHQGH� GH� HHUVWH�
EHGULMIVSHULRGH�YDQ�KHW�DSSDUDDW�KRJHU�NDQ�]LMQ�GDQ�
YHUPHOG� RS� KHW� W\SHSODDWMH� YDQ� KHW� DSSDUDDW�� 'LW�
NRPW� RPGDW� GH� FRPSUHVVRU� HHQ� LQORRSWLMG� YDQ� ���
XXU� QRGLJ� KHHIW� YRRUGDW� KLM� VRHSHO� ZHUNW� HQ� ]LMQ�
HQHUJLHYHUEUXLN�VWDELHO�LV�

230(5.,1*

�����7HVW�ZHUNLQJ��KDQGPDWLJ�
,QGLHQ� QRGLJ� NDQ� GH� LQVWDOODWHXU� RS� HON� PRPHQW� HHQ�
KDQGPDWLJH�WHVW�UXQ�XLWYRHUHQ�RP�GH�FRUUHFWH�ZHUNLQJ�YDQ�
GH� RQWOXFKWLQJ�� GH� YHUZDUPLQJ�� GH� NRHOLQJ� HQ� GH�
ZDWHUYHUZDUPLQJ�WH�FRQWUROHUHQ��]LH�³��������7HVW�ZHUNLQJ��

���21'(5+28'
2P� HHQ� RSWLPDOH� EHVFKLNEDDUKHLG� YDQ� KHW� DSSDUDDW� WH�
JDUDQGHUHQ��PRHWHQ�HHQ�DDQWDO�FRQWUROHV�HQ�LQVSHFWLHV�YDQ�
KHW� DSSDUDDW� HQ� GH� YHOGEHNDEHOLQJ� PHW� UHJHOPDWLJH�
WXVVHQSR]HQ�ZRUGHQ�XLWJHYRHUG�

'LW� RQGHUKRXG� PRHW� ZRUGHQ� XLWJHYRHUG� GRRU� XZ� ORNDOH�
PRQWHXU�

*(9$$5
(/(.75,6&+(�6&+2.

9RRUGDW� X� RQGHUKRXG� RI� UHSDUDWLHV� XLWYRHUW��
PRHW� X� GH� VWURRPYRRU]LHQLQJ� RS� KHW�
YRHGLQJVSDQHHO�XLWVFKDNHOHQ�

5DDN�GH�HHUVWH����PLQXWHQ�QDGDW�GH�YRHGLQJ�LV�
XLWJHVFKDNHOG�� JHHQ� HQNHO� RQGHUGHHO� RQGHU�
VSDQQLQJ�DDQ�

'H� NUXNDVYHUZDUPLQJ� YDQ� GH� FRPSUHVVRU� NDQ�
]HOIV�LQ�VWDQG�E\�ZHUNHQ�

+RXG�HU�UHNHQLQJ�PHH�GDW�VRPPLJH�GHOHQ�YDQ�
GH�HOHNWULVFKH�FRPSRQHQWHQNDVW�KHHW�]LMQ�

5DDN�JHOHLGHQGH�RQGHUGHOHQ�QRRLW�DDQ�

6SRHO�KHW�DSSDUDDW�QRRLW�PHW�ZDWHU��'LW�NDQ�HHQ�
HOHNWULVFKH�VFKRN�RI�EUDQG�YHURRU]DNHQ�

/DDW�KHW�DSSDUDDW�QRRLW�RQEHKHHUG�DFKWHU�PHW�
KHW�RQGHUKRXGVSDQHHO�YHUZLMGHUG�

=RUJ�HUYRRU�GDW�GH�JO\FRORSORVVLQJ�DIJHYRHUG�ZRUGW�YROJHQV�
GH�WRHSDVVHOLMNH�ORNDOH�ZHW��HQ�UHJHOJHYLQJ�

:DWHUGUXN
&RQWUROHHU�GH�ZDWHUGUXN��9XO�KHW�V\VWHHP�DDQ�PHW�ZDWHU�
DOV�GH�GUXN�ODJHU�LV�GDQ���EDU�

:DWHUILOWHU
0DDN�KHW�ZDWHUILOWHU�VFKRRQ�

:DWHURYHUGUXNNOHS
&RQWUROHHU�GH�MXLVWH�ZHUNLQJ�YDQ�GH�RYHUGUXNNOHS�GRRU�GH�
]ZDUWH�NQRS�RS�GH�NOHS�OLQNVRP�WH�GUDDLHQ�

� 1HHP� FRQWDFW� RS� PHW� XZ� ORNDOH� GHDOHU� DOV� X� JHHQ
NODNNHQG�JHOXLG�KRRUW�

� $OV�KHW�ZDWHU�XLW�KHW�DSSDUDDW�EOLMIW�VWURPHQ��VOXLW�GDQ
HHUVW�GH�DIVOXLWNOHSSHQ�YDQ�GH�ZDWHULQODDW�HQ��XLWODDW�HQ
QHHP�YHUYROJHQV�FRQWDFW�RS�PHW�XZ�ORNDOH�GHDOHU�

2YHUGUXNNOHSVODQJ
&RQWUROHHU� RI� GH� RYHUGUXNNOHSVODQJ� JRHG� LV�
JHSRVLWLRQHHUG�RP�KHW�ZDWHU�DI�WH�YRHUHQ�

,VROHUHQGH�DIGHNNLQJ�YDQ�KHW�EDFN�XSYHUZDUPLQJVNDS
&RQWUROHHU� RI� GH� LVRODWLHDIGHNNLQJ� VWHYLJ� URQGRP� KHW�
EDFN�XSYHUZDUPLQJVYDW�LV�EHYHVWLJG�

2YHUGUXNNOHS�OHLGLQJZDWHUWDQN��QLHW�PHHJHOHYHUG��*HOGW�
DOOHHQ� YRRU� LQVWDOODWLHV� PHW� HHQ� OHLGLQJZDWHUWDQN��
&RQWUROHHU�GH�MXLVWH�ZHUNLQJ�YDQ�GH�RYHUGUXNNOHS�RS�GH�
ZDUPZDWHUWDQN�

%RRVWHUYHUZDUPLQJ�YRRU�ZDUPZDWHUWDQN
*HOGW� DOOHHQ� YRRU� LQVWDOODWLHV� PHW� HHQ� ZDUPZDWHUWDQN��
+HW� LV� UDDG]DDP� RP� NDONDDQVODJ� RS� GH�
ERRVWHUYHUZDUPLQJ� WH� YHUZLMGHUHQ� RP� GH� OHYHQVGXXU�
HUYDQ� WH� YHUOHQJHQ�� PHW� QDPH� LQ� JHELHGHQ� PHW� KDUG�
ZDWHU��2P�GLW�WH�GRHQ�PRHW�X�GH�ZDUPZDWHUWDQN�OHJHQ��
GH� ERRVWHUYHUZDUPLQJ� XLW� GH� WDQN� YHUZLMGHUHQ� HQ�
JHGXUHQGH� ��� XXU� RQGHUGRPSHOHQ� LQ� HHQ� HPPHU� �RI�
YHUJHOLMNEDDU��PHW�HHQ�NDONRSORVVLQJ�

6FKDNHONDVW�YDQ�KHW�DSSDUDDW

� 9RHU� HHQ� JURQGLJH� YLVXHOH� LQVSHFWLH� XLW� YDQ� GH
VFKDNHONDVW�HQ�]RHN�QDDU�]LFKWEDUH�JHEUHNHQ�]RDOV�ORVVH
YHUELQGLQJHQ�RI�GHIHFWH�EHGUDGLQJ�

� &RQWUROHHU�PHW�HHQ�RKPPHWHU�GH�MXLVWH�ZHUNLQJ�YDQ�GH
FRQWDFWRUV��$OOH�FRQWDFWHQ�YDQ�GH]H�FRQWDFWRUV�PRHWHQ
JHRSHQG�]LMQ�
*HEUXLN�YDQ�JO\FRO��]LH�³�������$QWLYULHVEHVFKHUPLQJ�YDQ
KHW�ZDWHUFLUFXLW���'RFXPHQWHHU�GH�JO\FROFRQFHQWUDWLH�HQ
GH� S+�ZDDUGH� LQ� KHW� V\VWHHP� WHQ�PLQVWH� HHQPDDO� SHU
MDDU�

� (HQ� S+�ZDDUGH� ODJHU� GDQ� ���� JHHIW� DDQ� GDW� HHQ
DDQ]LHQOLMN� GHHO� YDQ� GH� FRUURVLHUHPPHU� RS� LV� HQ�PRHW
ZRUGHQ�DDQJHYXOG�
� (HQ�S+�ZDDUGH�ODJHU�GDQ�����JHHIW�DDQ�GDW�HU�R[LGDWLH
YDQ�JO\FRO�LV�RSJHWUHGHQ�HQ�GDW�KHW�V\VWHHP�JHOHHJG�HQ
JURQGLJ�GRRUJHVSRHOG�PRHW�ZRUGHQ�RP�HUQVWLJH�VFKDGH
WH�YRRUNRPHQ�

'H� YROJHQGH� FRQWUROHV�PRHWHQ�PLQVWHQV� HHQPDDO� SHU� MDDU�
ZRUGHQ�XLWJHYRHUG�GRRU�HHQ�JHNZDOLILFHHUG�SHUVRRQ�
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6\PSWRRP����KHW�DSSDUDDW�LV�LQJHVFKDNHOG��PDDU�GH�FRPSUHVVRU�VWDUW�QLHW��UXLPWHYHUZDUPLQJ�RI�YHUZDUPLQJ�YDQ�OHLGLQJZDWHU�

02*(/,-.(�225=$.(1 &255,*(5(1'(�0$$75(*(/

%LM�HHQ�ODJH�ZDWHUWHPSHUDWXXU�JHEUXLNW�KHW�V\VWHHP�GH�EDFN�XSYHUZDUPLQJ�RP�
HHUVW�GH�PLQLPDOH�ZDWHUWHPSHUDWXXU������&��WH�EHUHLNHQ�
� &RQWUROHHU�RI�GH�YRHGLQJ�YDQ�GH�EDFN�XSYHUZDUPLQJ�JRHG�ZHUNW�
� &RQWUROHHU�RI�GH�WKHUPLVFKH�]HNHULQJ�YDQ�GH�EDFN�XSYHUZDUPLQJ�JHVORWHQ�LV�
� &RQWUROHHU�RI�GH�WKHUPLVFKH�EHYHLOLJLQJ�YDQ�GH�EDFN�XSYHUZDUPLQJ�QLHW
JHDFWLYHHUG�LV�

� &RQWUROHHU�RI�GH�FRQWDFWRUV�YDQ�GH�EDFN�XSYHUZDUPLQJ�QLHW�NDSRW�]LMQ�

02*(/,-.(�225=$.(1 &255,*(5(1'(�0$$75(*(/

&RQWUROHHU�GH�SDUDPHWHUV�7�+0$;��7�+0,1�LQ�GH�YHUZDUPLQJVPRGXV�
7�&0$;��7�&0,1�LQ�GH�NRHOPRGXV��7�'+:0$;��7�'+:0,1�LQ�GH�
'+:�PRGXV�

'H�ZDWHUORRS�LV�WH�ODDJ�

� &RQWUROHHU�RI�DOOH�DIVOXLWNOHSSHQ�YDQ�KHW�ZDWHUFLUFXLW�LQ�GH�MXLVWH�VWDQG�VWDDQ�
� &RQWUROHHU�RI�KHW�ZDWHUILOWHU�LV�DDQJHVORWHQ�
� /HW�RS�GDW�HU�JHHQ�OXFKW�LQ�KHW�ZDWHUV\VWHHP�]LW�
� &RQWUROHHU�GH�ZDWHUGUXN�
'H�ZDWHUGUXN�PRHW�!��EDU�]LMQ��NRXG�ZDWHU��

� =RUJ�HUYRRU�GDW�KHW�H[SDQVLHYDW�QLHW�NDSRW�LV�
� &RQWUROHHU�RI�GH�ZHHUVWDQG�LQ�KHW�ZDWHUFLUFXLW�QLHW�WH�KRRJ�LV�YRRU�GH�SRPS�

'H�WHPSHUDWXXULQVWHOOLQJ�LV�RQMXLVW�

+HW�ZDWHUYROXPH�LQ�GH�LQVWDOODWLH�LV�
WH�ODDJ�

+HW�DSSDUDDW�ZHUNW�PLVVFKLHQ�
EXLWHQ�KHW�ZHUNLQJVEHUHLN��GH�
ZDWHUWHPSHUDWXXU�LV�WH�ODDJ��

=RUJ�HUYRRU�GDW�KHW�ZDWHUYROXPH�LQ�GH�LQVWDOODWLH�ERYHQ�GH�PLQLPDDO�YHUHLVWH�
ZDDUGH�OLJW��]LH��������:DWHUYROXPH�HQ�GLPHQVLRQHULQJVH[SDQVLHYDWHQ���

'H�KRRIGVWXN�EHYDW�QXWWLJH�LQIRUPDWLH�YRRU�KHW�YDVWVWHOOHQ�HQ�RSORVVHQ�YDQ�EHSDDOGH�SUREOHPHQ�GLH�NXQQHQ�RSWUHGHQ�LQ�KHW�DSSDUDDW�

'H]H� SUREOHHPRSORVVLQJ� HQ� GDDUPHH� VDPHQKDQJHQGH� FRUULJHUHQGH� PDDWUHJHOHQ� PRJHQ� DOOHHQ� ZRUGHQ� XLWJHYRHUG� GRRU� XZ� ORNDOH�
PRQWHXU�

���352%/((023/266,1*

�����$OJHPHQH�ULFKWOLMQHQ

$OV�HHQ�YHLOLJKHLGVYRRU]LHQLQJ�ZHUG�JHDFWLYHHUG��PRHW�X�KHW�DSSDUDDW�VWRSSHQ�HQ�DFKWHUKDOHQ�ZDDURP�GH]H�ZHUG�JHDFWLYHHUG�DOYRUHQV�
KHP�WH�UHVHWWHQ��,Q�JHHQ�JHYDO�NXQQHQ�GH�YHLOLJKHLGVYRRU]LHQLQJHQ�ZRUGHQ�RYHUEUXJG�RI�KXQ�IDEULHNVLQVWHOOLQJ�ZRUGHQ�JHZLM]LJG��1HHP�
FRQWDFW�RS�PHW�XZ�ORNDOH�GHDOHU�DOV�X�GH�RRU]DDN�YDQ�KHW�SUREOHHP�QLHW�NXQW�YLQGHQ�

$OV�GH�RYHUGUXNNOHS�QLHW�JRHG�ZHUNW�HQ�PRHW�ZRUGHQ�YHUYDQJHQ��VOXLW�GDQ�GH�IOH[LEHOH�VODQJ�DOWLMG�ZHHU�DDQ�RS�GH�RYHUGUXNNOHS�RP�WH�
YRRUNRPHQ�GDW�HU�ZDWHU�XLW�KHW�DSSDUDDW�GUXLSW�

9RHU�YyyU�GH�SUREOHHPRSORVVLQJVSURFHGXUHV�HHQ�JURQGLJH�YLVXHOH�LQVSHFWLH�XLW�YDQ�KHW�DSSDUDDW�HQ�]RHN�QDDU�]LFKWEDUH�JHEUHNHQ�]RDOV�
ORVVH�DDQVOXLWLQJHQ�RI�GHIHFWH�EHGUDGLQJ�

9RRU�SUREOHPHQ�PHW�EHWUHNNLQJ�WRW�GH�RSWLRQHOH�]RQQH�HQHUJLHVHW�YRRU�GH�YHUZDUPLQJ�YDQ�OHLGLQJZDWHU��YHUZLM]HQ�ZH�X�QDDU�
GH�SUREOHHPRSORVVLQJ�LQ�GH�LQVWDOODWLH��HQ�JHEUXLNHUVKDQGOHLGLQJ�YDQ�GLH�VHW�
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=RUJ�WLMGHQV�KHW�LQVSHFWHUHQ�YDQ�GH�VFKDNHONDVW�YDQ�KHW�DSSDUDDW�HU�DOWLMG�YRRU�GDW�GH�KRRIGVFKDNHODDU�YDQ�KHW�DSSDUDDW�LV�
XLWJHVFKDNHOG�

:$$56&+8:,1*

6\PSWRRP����KHW�DSSDUDDW�LV�LQJHVFKDNHOG��PDDU�YHUZDUPW�RI�NRHOW�QLHW�]RDOV�YHUZDFKW

�����$OJHPHQH�V\PSWRPHQ
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6\PSWRRP����GH�SRPS�PDDNW�ODZDDL��FDYLWDWLH�

6\PSWRRP����GH�ZDWHURYHUGUXNNOHS�RSHQW
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(U�]LW�OXFKW�LQ�KHW�V\VWHHP� 2QWOXFKW�KHW�V\VWHHP�

� &RQWUROHHU�GH�ZDWHUGUXN�
'H�ZDWHUGUXN�PRHW�!��EDU�]LMQ��NRXG�ZDWHU��

� &RQWUROHHU�RI�KHW�H[SDQVLHYDW�QLHW�NDSRW�LV�
� &RQWUROHHU�RI�GH�YRRUGUXNLQVWHOOLQJ�YDQ�KHW�H[SDQVLHYDW�FRUUHFW�LV��]LH�������
:DWHUYROXPH�HQ�GLPHQVLRQHULQJVH[SDQVLHYDWHQ���

02*(/,-.(�225=$.(1 &255,*(5(1'(�0$$75(*(/

+HW�H[SDQVLHYDW�LV�NDSRW� 9HUYDQJ�KHW�H[SDQVLHYDW�

=RUJ�HUYRRU�GDW�GH�YXOOLQJVGUXN�YDQ�KHW�ZDWHU�LQ�GH�LQVWDOODWLH�RQJHYHHU�
����a�����03D�EHGUDDJW���]LH��������:DWHUYROXPH�HQ�
GLPHQVLRQHULQJVH[SDQVLHYDWHQ���

6\PSWRRP����ODJH�UXLPWHYHUZDUPLQJVFDSDFLWHLW�ELM�ODJH�EXLWHQWHPSHUDWXUHQ

6\PSWRRP����GH�ZDWHURYHUGUXNNOHS�OHNW

02*(/,-.(�225=$.(1 &255,*(5(1'(�0$$75(*(/

&RQWUROHHU�GH�MXLVWH�ZHUNLQJ�GH�RYHUGUXNNOHS�GRRU�GH�URGH�NQRS�RS�GH�NOHS�
OLQNVRP�WH�GUDDLHQ�
� 1HHP�FRQWDFW�RS�PHW�XZ�ORNDOH�GHDOHU�DOV�X�JHHQ�NODNNHQG�JHOXLG�KRRUW�
� $OV�KHW�ZDWHU�XLW�KHW�DSSDUDDW�EOLMIW�VWURPHQ��VOXLW�GDQ�HHUVW�GH�DIVOXLWNOHSSHQ
YDQ�GH�ZDWHULQODDW�HQ��XLWODDW�HQ�QHHP�YHUYROJHQV�FRQWDFW�RS�PHW�XZ�ORNDOH
GHDOHU�

02*(/,-.(�225=$.(1 &255,*(5(1'(�0$$75(*(/

&RQWUROHHU�RI�GH��WB'+:+3B0$;��HQ��WB'+:+3B5(675,&7��FRUUHFW�
JHFRQILJXUHHUG�]LMQ�
� =RUJ�HUYRRU�GDW�³'+:�35,25,7(,7´�LV�XLWJHVFKDNHOG�LQ�KHW�EHGLHQLQJVSDQHHO�
� 6FKDNHO�³7�B7%+B21´�LQ�KHW�EHGLHQLQJVSDQHHO���9225
21'(5+28'60217(85�LQ�RP�GH�ERRVWHUYHUZDUPLQJ�YRRU�YHUZDUPLQJ�YDQ
KXLVKRXGHOLMN�ZDWHU�LQ�WH�VFKDNHOHQ�

&RQWUROHHU�RI�GH��29(5,*(�:$507(%521�%$&.83�9(5:$50(5��LV�
LQJHVFKDNHOG��]LH�������9HOGLQVWHOOLQJHQ��&RQWUROHHU�RI�GH�WKHUPLVFKH�EHYHLOLJLQJ�
YDQ�GH�EDFN�XSYHUZDUPLQJ�DO�GDQ�QLHW�LV�JHDFWLYHHUG��]LH�³%HVWXULQJVRQGHUGHOHQ�
YRRU�EDFN�XSYHUZDUPLQJ��,%+�´����&RQWUROHHU�RI�GH�ERRVWHUYHUZDUPLQJ�DFWLHI�LV��
GH�EDFN�XS��HQ�ERRVWHUYHUZDUPLQJ�NXQQHQ�QLHW�JHOLMNWLMGLJ�DFWLHI�]LMQ���

6\PSWRRP����:DUPWHPRGXV�NDQ�QLHW�PHWHHQ�YHUDQGHUHQ�QDDU�'+:�PRGXV

02*(/,-.(�225=$.(1 &255,*(5(1'(�0$$75(*(/

� 6WHO��G7�6���LQ�RS�GH�PD[LPDOH�ZDDUGH�HQ�VWHO��WB'+:+3B5(675,&7��LQ�RS
GH�PLQLPDOH�ZDDUGH�

� 6WHO�G7�6+�LQ�RS����&�
� 6FKDNHO�7%+�LQ��ZHONH�]RX�PRHWHQ�ZRUGHQ�DDQJHVWXXUG�GRRU�GH�EXLWHQXQLW�
� $OV�$+6�EHVFKLNEDDU�LV��]HW�GDQ�HHUVW�DDQ��DOV�DDQ�GH�HLV�YRRU�KHW�LQVFKDNHOHQ
YDQ�GH�ZDUPWHSRPS�LV�YROGDDQ��]DO�GH�ZDUPWHSRPS�LQVFKDNHOHQ�

� $OV�]RZHO�7%+�DOV�$+6�QLHW�EHVFKLNEDDU�]LMQ��SUREHHU�GDQ�GH�SRVLWLH�YDQ�GH
7��VRQGH�WH�ZLM]LJHQ��]LH����$OJHPHQH�LQOHLGLQJ���

:DWHUGUXN�ELM�GH�SRPSLQODDW�LV�WH�
ODDJ�

'H�YXOOLQJVGUXN�YDQ�KHW�ZDWHU�LQ�GH�
LQVWDOODWLH�LV�KRJHU�GDQ�����03D�

'H�XLWJDQJ�YDQ�GH�
ZDWHURYHUGUXNNOHS�LV�PHW�YXLO�
YHUVWRSW�

%DFN�XSYHUZDUPLQJ�LV�QLHW�DFWLHI�

(U�ZRUGW�WH�YHHO�
ZDUPWHSRPSFDSDFLWHLW�JHEUXLNW�YRRU�
GH�YHUZDUPLQJ�YDQ�
ZDUPOHLGLQJZDWHU��JHOGW�DOOHHQ�YRRU�
LQVWDOODWLHV�PHW�HHQ�ZDUPZDWHUWDQN��
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PRHGHUERUG�HQ�
WKHUPRVWDDW�WUDQVIHUERUG

_7ZBRXW���7ZBLQ_�ZDDUGH�WH�JURWH�
EHVFKHUPLQJ

$QWLYULHVPRGXV

7ZBRXW���7ZBLQ�RQJHZRQH�
EHVFKHUPLQJ

,Q�GH�ZLQWHU��DOV�KHW�DSSDUDDW�HHQ�(2�HQ�+E�VWRULQJ�JHHIW�HQ�QLHW�RS�WLMG�ZRUGW�JHUHSDUHHUG��NXQQHQ�GH�ZDWHUSRPS�HQ�KHW�
OHLGLQJV\VWHHP�EHVFKDGLJG�UDNHQ�GRRU�EHYULH]LQJ��GXV�(2�HQ�+E�VWRULQJ�PRHW�RS�WLMG�ZRUGHQ�JHUHSDUHHUG�

/(7�23

+HW�DSSDUDDW�VFKDNHOW�DXWRPDWLVFK�WHUXJ�QDDU�GH�QRUPDOH�ZHUNLQJ��

�� &RQWUROHHU�RI�DOOH�DIVOXLWNOHSSHQ�YDQ�KHW�ZDWHUFLUFXLW�YROOHGLJ�]LMQ�
JHRSHQG�
�� &RQWUROHHU�RI�KHW�ZDWHUILOWHU�PRHW�ZRUGHQ�VFKRRQJHPDDNW�
�� =LH������9XOZDWHU��
�� =RUJ�HUYRRU�GDW�KHW�V\VWHHP�OXFKWYULM�LV��RQWOXFKW��
�� &RQWUROHHU�GH�ZDWHUGUXN��'H�ZDWHUGUXN�PRHW�!��EDU�]LMQ��NRXG�
ZDWHU��
�� &RQWUROHHU�RI�GH�SRPS�RS�GH�KRRJVWH�VQHOKHLG�LV�LQJHVWHOG�
�� =RUJ�HUYRRU�GDW�KHW�H[SDQVLHYDW�QLHW�NDSRW�LV�
�� &RQWUROHHU�RI�GH�ZHHUVWDQG�LQ�KHW�ZDWHUFLUFXLW�QLHW�WH�KRRJ�LV�YRRU�
GH�SRPS���]LH�³�����'H�FLUFXODWLHSRPS����

�� &RQWUROHHU�GH�ZHHUVWDQG�YDQ�GH�WZHH�VHQVRUHQ�
�� &RQWUROHHU�GH���ORFDWLHV�YDQ�GH�VHQVRUHQ�
�� 'H�FRQQHFWRU�YDQ�GH�ZDWHULQODDW��XLWODDWVHQVRUNDEHO�]LW�ORV��6OXLW
KHP�RSQLHXZ�DDQ�
�� 'H�VHQVRU�YDQ�GH�ZDWHULQODDW��XLWODDW��7:BLQ�7:BRXW��LV�NDSRW�HQ
PRHW�ZRUGHQ�YHUYDQJHQ�
�� 'H���ZHJNOHS�LV�JHEORNNHHUG��6WDUW�KHW�DSSDUDDW�RSQLHXZ�]RGDW�GH
NOHS�YDQ�ULFKWLQJ�NDQ�YHUDQGHUHQ�
�� 'H���ZHJNOHS�LV�NDSRW�HQ�PRHW�ZRUGHQ�YHUYDQJHQ�

�� 'H�VLJQDDOGUDGHQ�YDQ�VODYH�XQLWV�HQ�PDVWHU�XQLWV�]LMQ�QLHW�JRHG
DDQJHVORWHQ��1DGDW�X�KHEW�JHFRQWUROHHUG�GDW�DOOH�VLJQDDOGUDGHQ�JRHG
]LMQ�DDQJHVORWHQ�HQ�HUYRRU�KHEW�JH]RUJG�GDW�HU�HHQ�VWHUNH�HOHNWULVFKH
RI�PDJQHWLVFKH�VWRULQJ�LV��NXQW�X�RSQLHXZ�LQVFKDNHOHQ�
�� (U�]LMQ���RI�PHHU�EXLWHQXQLW�YHUERQGHQ�PHW�GH�EHGUDGH�FRQWUROOHU�
1DGDW�X�KHW�RYHUWROOLJH�DDQWDO�EHGUDGH�FRQWUROOHUV�KHEW�YHUZLMGHUG�HQ
��FRQWUROOHU�YHUERQGHQ�LV�PHW�GH�PDVWHU�XQLW��NXQW�X�RSQLHXZ
LQVFKDNHOHQ�
�� 'H�LQVFKDNHOLQWHUYDO�WXVVHQ�GH�PDVWHU��HQ�VODYH�XQLW�LV�ODQJHU�GDQ
��PLQXWHQ��1DGDW�X�HUYRRU�KHEW�JH]RUJG�GDW�GH�LQWHUYDO�WXVVHQ�KHW
LQVFKDNHOHQ�YDQ�DOOH�PDVWHU��HQ�VODYH�XQLWV�NRUWHU�LV�GDQ���PLQXWHQ�
NXQW�X�RSQLHXZ�LQVFKDNHOHQ�
�� +HW�DGUHV�YDQ�GH�PDVWHU�LV�KHW]HOIGH�PHW�HHQ�VODYH�XQLW��HHQ
PRJHOLMNH�RRU]DDN�YDQ�GH]H�+G�IRXW���'RH�KHW�YROJHQGH�RP�WH�EHSDOHQ
RI�GLW�GH�RRU]DDN�LV�YDQ�GH�+G�IRXW��GUXN�RS�GH�6:��NQRS�RS�GH
KRRIGEHVWXULQJVNDDUW�HQ�GH�EHWUHIIHQGH�DGUHVFRGH�]DO�RS�GH�OHG
ZRUGHQ�ZHHUJHJHYHQ��1RUPDDO�JHVSURNHQ�LV�GH�DGUHVFRGH������������
��� ,Q�KHW�JHYDO�YDQ�HHQ�GXEEHOH�DGUHVFRGH��QD�KHW�V\VWHHP�WH
KHEEHQ�XLWJHVFKDNHOG��VWHOW�X�6����LQ�RS�³21´��$$1��RS�GH
KRRIGEHVWXULQJVNDDUW�YDQ�GH�PDVWHU�EXLWHQXQLW�RI�RS�GH
KRRIGEHVWXULQJVNDDUW�YDQ�GH�VODYH�XQLW�GLH�HHQ�³+G´�IRXW�JHHIW��]LH
�������)81&7,(�,167(//,1*���6FKDNHO�KHW�V\VWHHP�RSQLHXZ�LQ��$OV
DOOH�XQLWV���PLQXWHQ�ODQJ�JHHQ�³+G´�IRXW�JHYHQ��VFKDNHOW�X�KHW�V\VWHHP
XLW�HQ�VWHOW�X�6����LQ�RS�³2))´��8,7���+HW�V\VWHHP�]DO�ZRUGHQ�KHUVWHOG�

57�7D�3&%�LV�LQ�JHVWHOG�RP�JHOGLJ�WH�]LMQ�RS�EHGLHQLQJVSDQHHO��PDDU�
GH�WKHUPRVWDDW�WUDQVIHUERUG�LV�QLHW�DDQJHVORWHQ�RI�GH�FRPPXQLFDWLH�
WXVVHQ�KHW�WKHUPRVWDDW�WUDQVIHUERUG�HQ�PRHGHUERUG�LV�QLHW�JRHG�
DDQJHVORWHQ��$OV�KHW�WKHUPRVWDDW�WUDQVIHUERUG�QLHW�QRGLJ�LV��PRHW�GH�
57�7D�3&%�RS�RQJHOGLJ�ZRUGHQ�LQJHVWHOG��$OV�GH�
WKHUPRVWDDW�WUDQVIHUERUG�QRGLJ�LV��VOXLW�KHW�DDQ�RS�KHW�PRHGHUERUG�
HQ�]RUJ�HUYRRU�GDW�GH�FRPPXQLFDWLHNDEHO�JRHG�LV�DDQJHVORWHQ�HQ�
GDW�HU�JHHQ�VWHUNH�HOHNWULFLWHLWV��RI�HOHNWURPDJQHWLVFKH�VWRULQJ�LV�
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�� 'H�7��VHQVRUFRQQHFWRU�]LW�ORV��6OXLW�KHP�RSQLHXZ�DDQ�

�� 'H�7��VHQVRUFRQQHFWRU�LV�QDW�RI�HU�]LW�ZDWHU�LQ��'URRJ�GH
FRQQHFWRU��9RHJ�ZDWHUYDVWH�OLMP�WRH�

�� 7��VHQVRUVWRULQJ��YHUYDQJ�GH�VHQVRU�

�� &RQWUROHHU�RI�GH�YRHGLQJVNDEHOV�JRHG�]LMQ�DDQJHVORWHQ�RP
IDVH�XLWYDO�WH�YRRUNRPHQ�
�� &RQWUROHHU�RI�GH�YROJRUGH�YDQ�GH�QXO��HQ�IDVHGUDDG�RPJHNHHUG
]LMQ�DDQJHVORWHQ�

�� 'H�7��VHQVRUFRQQHFWRU�]LW�ORV��6OXLW�KHP�RSQLHXZ�DDQ�

�� 'H�7��VHQVRUFRQQHFWRU�LV�QDW�RI�HU�]LW�ZDWHU�LQ��'URRJ�GH
FRQQHFWRU��9RHJ�ZDWHUYDVWH�OLMP�WRH�

�� 7��VHQVRUVWRULQJ��YHUYDQJ�GH�VHQVRU�

�� 'H�7K�VHQVRUFRQQHFWRU�]LW�ORV��6OXLW�KHP�RSQLHXZ�DDQ�

�� 'H�7K�VHQVRUFRQQHFWRU�LV�QDW�RI�HU�]LW�ZDWHU�LQ��'URRJ�GH
FRQQHFWRU��9RHJ�ZDWHUYDVWH�OLMP�WRH�

�� 7K�VHQVRUVWRULQJ��YHUYDQJ�GH�VHQVRU�

�� 'H�7S�VHQVRUFRQQHFWRU�]LW�ORV��6OXLW�KHP�RSQLHXZ�DDQ�

�� 'H�7S�VHQVRUFRQQHFWRU�LV�QDW�RI�HU�]LW�ZDWHU�LQ��'URRJ�GH
FRQQHFWRU��9RHJ�ZDWHUYDVWH�OLMP�WRH

�� 7S�VHQVRUVWRULQJ��YHUYDQJ�GH�VHQVRU�

�� &RQWUROHHU�RI�GH�3&%��HQ�GULYHUERUG�YRRU]LHQ�]LMQ�YDQ�VWURRP�

&RQWUROHHU�RI�KHW�RPYRUPHUPRGXOH�3&%�LQGLFDWLHODPSMH�EUDQGW�RI�QLHW���
6OXLW�GH�YRHGLQJVNDEHO�RSQLHXZ�DDQ�DOV�KHW�ODPSMH�QLHW�EUDQGW�

�� $OV�KHW�ODPSMH�ZHO�EUDQGW��FRQWUROHHU�GDQ�GH�GUDDGYHUELQGLQJ�WXVVHQ
GH�RPYRUPHUPRGXOH�3&%�HQ�KRRIGEHVWXULQJVNDDUW�3&%��6OXLW�GH
GUDDG�RSQLHXZ�DDQ�RI�YHUYDQJ�KHP�DOV�GH]H�ORV]LW�RI�NDSRW�LV�

�� 9HUYDQJ�UHVSHFWLHYHOLMN�GH�KRRIG�3&%��HQ�GULYHUERUG�

&RPPXQLFDWLHVWRULQJ�WXVVHQ�
RPYRUPHUPRGXOH�3&%�$�HQ�
PRHGHUERUG�3&%�%

'H�VRP�YDQ�KHW�DDQWDO�NHUHQ�GDW�/��HQ�/��YHUVFKLMQHQ�LQ�HHQ�XXU�
LV�JHOLMN�DDQ�GULH��=LH�/��HQ�/��YRRU�IRXWDIKDQGHOLQJVPHWKRGHQ�

'ULH�NHHU�GH�3��(/����/�)
EHYHLOLJLQJVFRGH
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)DVH�XLWYDO�RI�QXO��HQ�IDVHGUDDG�
]LMQ�RPJHNHHUG�DDQJHVORWHQ�
�DOOHHQ�YRRU���IDVLJH�PRGHOOHQ�

6WRULQJ�YDQ�WHPSHUDWXXUVHQVRU�
YDQ�GH�
FRQGHQVRUNRHOPLGGHOXLWODDW�
�7���

6WRULQJ�YDQ�
RPJHYLQJVWHPSHUDWXXUVHQVRU�
�7���

6WRULQJ�YDQ�
DDQ]XLJWHPSHUDWXXUVHQVRU��7K��

6WRULQJ�YDQ�
DIYRHUWHPSHUDWXXUVHQVRU��7S��
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�� *HHQ�GUDDGYHUELQGLQJ�WXVVHQ�PRHGHUERUG�3&%�%�HQ�PRHGHUERUG
YDQ�K\GUDXOLVFKH�PRGXOH��6OXLW�GH�GUDDG�DDQ�

�� 'H�YROJRUGH�YDQ�GH�FRPPXQLFDWLHGUDDG�LV�QLHW�FRUUHFW��6OXLW�GH
GUDDG�DDQ�LQ�GH�MXLVWH�YROJRUGH�

�� &RQWUROHHU�RS�HHQ�VWHUN�PDJQHWLVFK�YHOG�RI�VWHUNH
VWURRPVWRULQJVEURQQHQ�]RDOV�OLIWHQ��VWURRPWUDQVIRUPDWRUHQ�HQ]�

&RPPXQLFDWLHIRXW�WXVVHQ�
PRQREORF



��

�� (HQ�VWHUNH�ZLQG�RI�RUNDDQ�KHHIW�HUYRRU�JH]RUJG�GDW�GH�YHQWLODWRU
LQ�GH�WHJHQRYHUJHVWHOGH�ULFKWLQJ�KHHIW�JHGUDDLG��9HUDQGHU�GH
ULFKWLQJ�YDQ�KHW�DSSDUDDW�RI�PDDN�HHQ�EHVFKXWWLQJ�RP�GH�YHQWLODWRU
WH�EHVFKHUPHQ�WHJHQ��]HHU��KDUGH�ZLQG�

�� 'H�YHQWLODWRUPRWRU�LV�NDSRW�HQ�PRHW�ZRUGHQ�YHUYDQJHQ�

6WRULQJ�YDQ�'&�YHQWLODWRU

�� &RQWUROHHU�RI�GH�YRHGLQJVLQJDQJ�LQ�KHW�EHVFKLNEDUH�EHUHLN�LV�

�� 6FKDNHO�KHW�DSSDUDDW�GLYHUVH�NHUHQ�VQHO�XLW�HQ�LQ��/DDW�KHW
DSSDUDDW�ODQJHU�GDQ���PLQXWHQ�XLWJHVFKDNHOG�GDQ�LQJHVFKDNHOG�

�� +HW�FLUFXLWGHIHFWJHGHHOWH�YDQ�KHW�PRHGHUERUG�LV�GHIHFW��9HUYDQJ
GH�KRRIG�3&%�

6SDQQLQJVEHVFKHUPLQJ

�� 'H�GUXNVHQVRUFRQQHFWRU�]LW�ORV��6OXLW�KHP�RSQLHXZ�DDQ�

�� 'UXNVHQVRUVWRULQJ��YHUYDQJ�GH�VHQVRU�
'UXNVHQVRUVWRULQJ

=LH�3�
/DJHGUXNEHVFKHUPLQJ�LQ�NRHOHQ�
3H＜����NZDP���NHHU�YRRU�LQ�
HHQ�XXU�

=LH�+�+��ZHUG���[�LQ���XXU�
ZHHUJHJHYHQ�

�� 'H�((SURP�SDUDPHWHU�LV�IRXW��VFKULMI�GH�((SURP�JHJHYHQV
RSQLHXZ�

�� ((SURP�FKLSRQGHUGHHO�LV�NDSRW�HQ�PRHW�ZRUGHQ�YHUYDQJHQ�

�� +HW�PRGXOHERUG�YDQ�GH�RPYRUPHU�LV�GHIHFW�HQ�PRHW�ZRUGHQ
YHUYDQJHQ�

6WRULQJ�YDQ�RPYRUPHUPRGXOH�
((�SURP�

�� +HW�V\VWHHP�KHHIW�RQYROGRHQGH�NRHOPLGGHO��9XO�RSQLHXZ�PHW�GH
MXLVWH�KRHYHHOKHLG�NRHOPLGGHO�

�� %LM�GH�YHUZDUPLQJVPRGXV�RI�6::�PRGXV�LV�GH
ZDUPWHZLVVHODDU�EXLWHQ�YXLO�RI�LHWV�EORNNHHUW�KHW�RSSHUYODN��5HLQLJ
GH�ZDUPWHZLVVHODDU�EXLWHQ�RI�YHUZLMGHU�GH�EORNNDGH�

�� 'H�ZDWHUVWURRP�LV�WH�ODDJ�LQ�GH�NRHOPRGXV��9HUKRRJ�GH
ZDWHUVWURRP�

�� 'H�HOHNWULVFKH�H[SDQVLHNOHS�LV�YHUJUHQGHOG�RI�GH
ZLNNHOFRQQHFWRU�]LW�ORV��7LN�WLN�GH�NOHSEHKXL]LQJ�HQ�VOXLW�GH
FRQQHFWRU�DDQ�HQ�NRSSHO�KHP�ORV��+HUKDDO�GLW�SURFHV�PHHUGHUH
NHUHQ�RP�HUYRRU�WH�]RUJHQ�GDW�GH�NOHS�JRHG�ZHUNW�

/DJHGUXNVFKDNHODDUEHVFKHUPLQJ



��

�� 'H]HOIGH�UHGHQ�DOV�3��

�� 9RHGLQJVVSDQQLQJ�YDQ�KHW�DSSDUDDW�LV�ODDJ��YHUKRRJ�GH
VSDQQLQJ�QDDU�KHW�EHQRGLJGH�EHUHLN�

2YHUEHODVWLQJVEHYHLOLJLQJ�YDQ�
GH�FRPSUHVVRU��

:DUPWHPRGXV��'+:�PRGXV�
�� 'H�ZDWHUORRS�LV�ODDJ��ZDWHUWHPSHUDWXXU�LV�KRRJ��RI�HU�OXFKW�]LW�LQ
KHW�ZDWHUV\VWHHP��2QWOXFKW�
�� 'H�ZDWHUGUXN�LV�ODJHU�GDQ�����0SD��YXO�KHW�ZDWHU�ELM�YRRU�HHQ
ZDWHUGUXN�YDQ�����a����0SD�
�� 7H�YHHO�NRHOPLGGHO�JHEUXLNW��9XO�RSQLHXZ�PHW�GH�MXLVWH
KRHYHHOKHLG�NRHOPLGGHO�
�� 'H�HOHNWULVFKH�H[SDQVLHNOHS�LV�YHUJUHQGHOG�RI�GH
ZLNNHOFRQQHFWRU�]LW�ORV��7LN�WLN�GH�NOHSEHKXL]LQJ�HQ�VOXLW�GH
FRQQHFWRU�DDQ�HQ�NRSSHO�KHP�ORV��+HUKDDO�GLW�SURFHV�PHHUGHUH
NHUHQ�RP�HUYRRU�WH�]RUJHQ�GDW�GH�NOHS�JRHG�ZHUNW��,QVWDOOHHU�GH
ZLNNHOLQJ�RS�GH�MXLVWH�6::�PRGXV��:DWHUWDQNZDUPWHZLVVHODDU�LV
NOHLQHU��.RHOPRGXV�
�� 'H�GHNVHO�YDQ�GH�ZDUPWHZLVVHODDU�LV�QLHW�YHUZLMGHUG��9HUZLMGHU
GH]H�
�� 'H�ZDUPWHZLVVHODDU�LV�YXLO�RI�KHW�RSSHUYODN�ZRUGW�JHEORNNHHUG�
0DDN�GH�ZDUPWHZLVVHODDU�VFKRRQ�RI�YHUZLMGHU�GH�REVWUXFWLH�

+RJHGUXNVFKDNHODDUEHVFKHUPLQJ

�� 'H]HOIGH�UHGHQ�DOV�3��

�� 7:BRXW�WHPSHUDWXXUVHQVRU�]LW�ORV��6OXLW�KHP�RSQLHXZ�DDQ�

�� 7��WHPS�VHQVRU�]LW�ORV��6OXLW�KHP�RSQLHXZ�DDQ�

�� 7��WHPS�VHQVRU�]LW�ORV��6OXLW�KHP�RSQLHXZ�DDQ�

+RJH�DIYRHUWHPSHUDWXXU�
EHVFKHUPLQJ�

%HVFKHUPLQJ�WHJHQ�KRJH�
NRHOPLGGHOXLWODDWWHPS��YDQ�GH�
FRQGHQVRU�

�� 'H�GHNVHO�YDQ�GH�ZDUPWHZLVVHODDU�LV�QLHW�YHUZLMGHUG��9HUZLMGHU
GH]H�

�� 'H�ZDUPWHZLVVHODDU�LV�YXLO�RI�KHW�RSSHUYODN�ZRUGW�JHEORNNHHUG�
0DDN�GH�ZDUPWHZLVVHODDU�VFKRRQ�RI�YHUZLMGHU�GH�REVWUXFWLH�

�� (U�LV�QLHW�JHQRHJ�UXLPWH�LV�URQGRP�KHW�DSSDUDDW�YRRU
ZDUPWHZLVVHOLQJ�

�� 'H�YHQWLODWRUPRWRU�LV�NDSRW�HQ�PRHW�ZRUGHQ�YHUYDQJHQ�



��

'&�JHQHUDWUL[
ODDJVSDQQLQJVEHYHLOLJLQJ

�� &RQWUROHHU�GH�YRHGLQJ�

�� $OV�GH�YRHGLQJ��KHW�OHG�OLFKWMH�HQ�GH�31�VSDQQLQJ��DOV�GH]H����
9�LV��LQ�RUGH�]LMQ��EHWUHIW�KHW�PHHVWDO�HHQ�SUREOHHP�PHW�KHW
PRHGHUERUG��$OV�KHW�OHG�OLFKWMH�QLHW�EUDQGW��NRSSHO�GH�YRHGLQJ�ORV�
FRQWUROHHU�GH�,*%7��FRQWUROHHU�GH�GLR[LGHV��DOV�GH�VSDQQLQJ�RQMXLVW
LV��LV�GH�RPYRUPHUNDDUW�EHVFKDGLJG�HQ�PRHW�GH]H�ZRUGHQ
YHUYDQJHQ�

�� $OV�GH�,*%7�LQ�RUGH�LV��EHWHNHQW�GLW�GH�RPYRUPHUNDDUW�JRHG
ZHUNW��DOV�GH�JHOLMNULFKWHUEUXJ�RQMXLVW�LV��FRQWUROHHU�GDQ�GH�EUXJ
�GH]HOIGH�ZHUNZLM]H�DOV�YRRU�,*%7��NRSSHO�GH�YRHGLQJ�ORV�
FRQWUROHHU�RI�GH�GLR[LGHV�EHVFKDGLJG�]LMQ��

�� 0HHVWDO�DOV�)��RSWUHHGW�ZDQQHHU�GH�FRPSUHVVRU�VWDUW��NDQ�KHW
HHQ�SUREOHHP�PHW�KHW�PRHGHUERUG�]LMQ��$OV�)��RSWUHHGW�ZDQQHHU
GH�YHQWLODWRU�VWDUW��NDQ�GLW�NRPHQ�GRRU�GH�RPYRUPHUNDDUW�

%HVFKHUPLQJ�YDQ�WHPSHUDWXXU�
WUDQVGXFHUPRGXOH�WH�KRRJ

�� 9RHGLQJVVSDQQLQJ�YDQ�KHW�DSSDUDDW�LV�ODDJ��YHUKRRJ�GH
VSDQQLQJ�QDDU�KHW�EHQRGLJGH�EHUHLN�

�� 'H�UXLPWH�WXVVHQ�GH�DSSDUDWHQ�LV�WH�QDXZ�YRRU�ZDUPWHZLVVHOLQJ�
9HUJURRW�GH�UXLPWH�WXVVHQ�GH�DSSDUDWHQ�

�� 'H�ZDUPWHZLVVHODDU�LV�YXLO�RI�KHW�RSSHUYODN�ZRUGW�JHEORNNHHUG�
0DDN�GH�ZDUPWHZLVVHODDU�VFKRRQ�RI�YHUZLMGHU�GH�REVWUXFWLH�

�� 'H�YHQWLODWRU�ZHUNW�QLHW��'H�YHQWLODWRUPRWRU�RI�YHQWLODWRU�LV�NDSRW
HQ�PRHW�ZRUGHQ�YHUYDQJHQ�

�� :DWHUGHELHW�LV�WH�ODDJ�GRRU�OXFKW�LQ�KHW�V\VWHHP�RI�HU�LV�JHHQ
YROGRHQGH�RSYRHUKRRJWH��2QWOXFKW�HQ�VHOHFWHHU�GH�SRPS�RSQLHXZ�

�� 6HQVRU�ZDWHUDIYRHUWHPSHUDWXXU�LV�ORV�RI�JHEURNHQ��VOXLW�RSQLHXZ
DDQ�RI�YHUYDQJ�GRRU�HHQ�QLHXZH�

3('�3&%�VWRULQJ

�� :DFKW���PLQXWHQ�QD�KHW�XLWVFKDNHOHQ�YDQ�GH�VWURRP�HQ
VFKDNHO�GH�VWURRP�ZHHU�LQ��.LMN�YHUYROJHQV�RI�GH�VWURRP�NDQ
ZRUGHQ�KHUVWHOG�

�� $OV�GH�VWURRP�QLHW�NDQ�ZRUGHQ�KHUVWHOG��YHUZLMGHU�GH
3('�YHLOLJKHLGVSODDW��VFKDNHO�GH�VWURRP�RSQLHXZ�LQ�HQ�NLMN�RI
GH]H�NDQ�ZRUGHQ�KHUVWHOG�

�� $OV�GH�VWRRP�QLHW�NDQ�ZRUGHQ�KHUVWHOG��PRHW�KHW
,30�PRGXOHERUG�ZRUGHQ�YHUYDQJHQ�



0RGXOHEHYHLOLJLQJ

'&�JHQHUDWUL[
ODDJVSDQQLQJVEHYHLOLJLQJ

'&�JHQHUDWUL[
KRRJVSDQQLQJVEHYHLOLJLQJ

3� 0&(�VWRULQJ

1XOVQHOKHLGEHYHLOLJLQJ

6QHOKHLGVYHUVFKLO�!���+]�
EHYHLOLJLQJ�WXVVHQ�GH�YRRU��HQ�
DFKWHUNDQW�NORN

6QHOKHLGVYHUVFKLO�!���+]�
EHYHLOLJLQJ�WXVVHQ�GH�ZHUNHOLMNH�
HQ�LQJHVWHOGH�VQHOKHLG

��

�� &RQWUROHHU�GH�GUXN�YDQ�KHW�ZDUPWHSRPSV\VWHHP�

�� &RQWUROHHU�GH�IDVHZHHUVWDQG�YDQ�GH�FRPSUHVVRU�

�� &RQWUROHHU�DDQVOXLWYROJRUGH�YDQ�GH�8��9��:�YRHGLQJVOHLGLQJHQ
WXVVHQ�GH�RPYRUPHUNDDUW�HQ�GH�FRPSUHVVRU�

�� &RQWUROHHU�GH�DDQVOXLWLQJHQ�YDQ�GH�/���/���/��YRHGLQJVOHLGLQJHQ
WXVVHQ�GH�RPYRUPHUNDDUW�HQ�KHW�ILOWHUERUG�

�� &RQWUROHHU�GH�RPYRUPHUNDDUW�
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�� &RQWUROH�YDQ�KHW�JHELHG
9RRUGDW�HU�ZRUGW�EHJRQQHQ�DDQ�GH�ZHUN]DDPKHGHQ�RS�V\VWHPHQ�GLH�EUDQGEDUH�NRHOPLGGHOHQ�EHYDWWHQ��PRHWHQ�YHLOLJKHLGVFRQWUROHV
ZRUGHQ�XLWJHYRHUG�RP�KHW�ULVLFR�RS�RQWVWHNLQJ�WRW�HHQ�PLQLPXP�WH�EHSHUNHQ��9RRU�UHSDUDWLHV�DDQ�KHW�NRHOPLGGHOV\VWHHP�PRHWHQ�GH
YROJHQGH�YRRU]RUJVPDDWUHJHOHQ�LQ�DFKW�ZRUGHQ�JHQRPHQ�YRRUGDW�HU�ZRUGW�EHJRQQHQ�DDQ�GH�ZHUN]DDPKHGHQ�DDQ�KHW�V\VWHHP�

�� :HUNSURFHGXUH
:HUN]DDPKHGHQ�PRHWHQ�PLGGHOV�HHQ�JHFRQWUROHHUGH�SURFHGXUH�ZRUGHQ�XLWJHYRHUG�RP�KHW�ULVLFR�RS�GH�DDQZH]LJKHLG�YDQ�EUDQGEDDU
JDV�GDPS�WLMGHQV�KHW�ZHUN�WRW�HHQ�PLQLPXP�WH�EHSHUNHQ�

��$OJHPHHQ�ZHUNJHELHG
$OOH�RQGHUKRXGV��HQ�DQGHU�SHUVRQHHO�GDW�ZHUN]DDP�LV�LQ�GH�RPJHYLQJ�PRHWHQ�LQVWUXFWLHV�RQWYDQJHQ�RYHU�GH�DDUG�YDQ�KHW�ZHUN�GDW�]DO�
ZRUGHQ� XLWJHYRHUG��:HUN]DDPKHGHQ� LQ� EHVORWHQ� UXLPWHQ�PRHW� ZRUGHQ� YHUPHGHQ�� +HW� JHELHG� URQG� KHW� ZHUNJHELHG�PRHW� ZRUGHQ�
DIJH]HW�� =RUJ� HUYRRU� GDW� GH� RPVWDQGLJKHGHQ� LQ� KHW� JHELHG� YHLOLJ� ]LMQ� JHPDDNW� GRRU�PLGGHO� YDQ� FRQWUROH� RS� GH� DDQZH]LJKHLG� YDQ�
EUDQGEDUH�PDWHULDOHQ�

�� &RQWUROHUHQ�RS�DDQZH]LJKHLG�YDQ�NRHOPLGGHO
+HW�ZHUNJHELHG�PRHW�YRRU�HQ�WLMGHQV�KHW�ZHUN�ZRUGHQ�JHFRQWUROHHUG�PHW�HHQ�JHVFKLNWH�NRHOPLGGHOGHWHFWRU��]RGDW�GH�PRQWHXU�]LFK
EHZXVW�LV�YDQ�HHQ�PRJHOLMN�EUDQGEDUH�RPJHYLQJVOXFKW��=RUJ�HUYRRU�GDW�GH�JHEUXLNWH�OHNGHWHFWLHDSSDUDWXXU�JHVFKLNW�LV�YRRU�JHEUXLN�PHW
EUDQGEDUH�NRHOPLGGHOHQ��GXV�YRQNYULM��JRHG�DIJHVORWHQ�RI�LQWULQVLHN�YHLOLJ�

�� $DQZH]LJKHLG�YDQ�HHQ�EUDQGEOXVVHU
$OV�KHHW�ZHUN�ZRUGW�XLWJHYRHUG�RS�NRHODSSDUDWXXU�RI�ELMEHKRUHQGH�RQGHUGHOHQ��PRHW�SDVVHQGH�EUDQGEOXVDSSDUDWXXU�YRRUKDQGHQ�]LMQ�
+RXG�HHQ�SRHGHUEOXVVHU�RI�&2��EUDQGEOXVVHU�LQ�GH�EXXUW�YDQ�KHW�YXOJHELHG�

�� *HHQ�RQWVWHNLQJVEURQQHQ
3HUVRQHQ�GLH�ZHUN]DDPKHGHQ�XLWYRHUHQ�RS�HHQ�NRHOPLGGHOV\VWHHP�ZDDUELM�OHLGLQJHQ�PHW�EUDQGEDDU�NRHOPLGGHO��RI�ZDDU�NRHOPLGGHO�LQ
KHHIW� JH]HWHQ��ZRUGHQ� EORRWJHOHJG��PRJHQ�QRRLW� RS� ]RGDQLJH�ZLM]H� RQWVWHNLQJVEURQQHQ�JHEUXLNHQ� GDW� GLW� NDQ� OHLGHQ� WRW� EUDQG�� RI
H[SORVLHJHYDDU��$OOH�PRJHOLMNH�RQWVWHNLQJVEURQQHQ��ZDDURQGHU�KHW�URNHQ�YDQ�VLJDUHWWHQ��PRHWHQ�]R�YHU�PRJHOLMN�XLW�GH�EXXUW�ZRUGHQ
JHKRXGHQ� YDQ� GH� ORFDWLH� ZDDU� LQVWDOODWLH��� UHSDUDWLH��� YHUZLMGHULQJV�� HQ� DIYRHUZHUN]DDPKHGHQ� SODDWVYLQGHQ�� ZDDUELM� EUDQGEDDU
NRHOPLGGHO�PRJHOLMN�YULMNRPW�LQ�KHW�RPOLJJHQG�JHELHG��9RRUDIJDDQG�DDQ�GH�ZHUN]DDPKHGHQ��PRHW�KHW�JHELHG�URQGRP�GH�DSSDUDWXXU
ZRUGHQ� JHwQVSHFWHHUG� RP� EUDQG�� RI� RQWVWHNLQJVJHYDUHQ� XLW� WH� VOXLWHQ�� 9(5%2'(1� 7(�52.(1�ERUGHQ�PRHWHQ� ]LFKWEDDU� ZRUGHQ
DDQJHEUDFKW�

�� *HYHQWLOHHUG�JHELHG
=RUJ�HUYRRU�GDW�KHW�JHELHG�LQ�GH�RSHQ�OXFKW�LV�RI�JRHG�JHYHQWLOHHUG�LV�YRRUGDW�X�LQ�KHW�V\VWHHP�EUHHNW�RI�KHWH�ZHUN]DDPKHGHQ�YHUULFKW�
(HQ� ]HNHUH� PDWH� YDQ� YHQWLODWLH� PRHWHQ� ZRUGHQ� DDQJHKRXGHQ� WLMGHQV� GH� ZHUN]DDPKHGHQ�� 'H� YHQWLODWLH� PRHW� DO� KHW� YULMJHNRPHQ
NRHOPLGGHO�YHLOLJ�YHUVSUHLGHQ�HQ�ELM�YRRUNHXU�QDDU�GH�EXLWHQOXFKW�DIYRHUHQ�

�� &RQWUROH�YDQ�NRHODSSDUDWXXU
9HUYDQJHQGH� HOHNWULVFKH� FRPSRQHQWHQ� PRHWHQ� JHVFKLNW� ]LMQ� YRRU� KXQ� EHRRJGH� GRHO� HQ� GH� MXLVWH� VSHFLILFDWLH� KHEEHQ�� 'H
RQGHUKRXGVULFKWOLMQHQ� YDQ� GH� IDEULNDQW� PRHWHQ� WH� DOOHQ� WLMGH� ZRUGHQ� QDJHOHHIG�� 1HHP� ELM� WZLMIHO� FRQWDFW� RS� PHW� GH� WHFKQLVFKH
RQGHUVWHXQLQJ�YDQ�GH�IDEULNDQW��'H�YROJHQGH�FRQWUROHV�PRHWHQ�ZRUGHQ�WRHJHSDVW�RS�LQVWDOODWLHV�GLH�EUDQGEDUH�NRHOPLGGHOHQ�JHEUXLNHQ�

�� &RQWUROH�YDQ�HOHNWULVFKH�DSSDUDWHQ
9RRUDIJDDQG� DDQ� GH� UHSDUDWLH� HQ� RQGHUKRXG� DDQ� HOHNWULVFKH� FRPSRQHQWHQ� PRHWHQ� YHLOLJKHLGVFRQWUROHV� HQ
FRPSRQHQWHQLQVSHFWLHSURFHGXUHV�ZRUGHQ�XLWJHYRHUG��%LM�HHQ�VWRULQJ�GLH�GH�YHLOLJKHLG�LQ�JHYDDU�NDQ�EUHQJHQ��PDJ�HU�JHHQ�HOHNWULVFKH
YRHGLQJ� RS� KHW� FLUFXLW� ZRUGHQ� DDQJHVORWHQ� WRW� GH� VWRULQJ� QDDU� WHYUHGHQKHLG� LV� YHUKRSHQ�� $OV� GH� VWRULQJ� QLHW�PHWHHQ� NDQ�ZRUGHQ
YHUKROSHQ�PDDU�HHQ�YHUGHUH�ZHUNLQJ�QRRG]DNHOLMN�LV��PRHW�HHQ�SDVVHQGH�WLMGHOLMNH�RSORVVLQJ�ZRUGHQ�JHEUXLNW��'LW�]DO�ZRUGHQ�JHPHOG
DDQ�GH�HLJHQDDU�YDQ�GH�DSSDUDWXXU�]RGDW�DOOH�SDUWLMHQ�RS�GH�KRRJWH�]LMQ�

'H]H�YRRUDIJDDQGH�YHLOLJKHLGVFRQWUROHV�RPYDWWHQ�

'H�ODDGKRHYHHOKHLG�LV�FRQIRUP�GH�JURRWWH�YDQ�GH�UXLPWH�ZDDULQ�GH�NRHOPLGGHOKRXGHQGH�RQGHUGHOHQ�]LMQ�

'H�YHQWLODWLHPDFKLQHV�HQ��XLWODWHQ�ZHUNHQ�QDDU�EHKRUHQ�HQ�YRUPHQ�JHHQ�

,QGLHQ� HHQ� LQGLUHFW� NRHOFLUFXLW� ZRUGW� JHEUXLNW�� PRHWHQ� GH� VHFXQGDLUH� FLUFXLWV� ZRUGHQ� JHFRQWUROHHUG� RS� GH� DDQZH]LJKHLG� YDQ�
NRHOPLGGHO��GH�PDUNHULQJ�YDQ�GH�DSSDUDWXXU�EOLMIW�]LFKWEDDU�HQ�OHHVEDDU�

0DUNHULQJHQ�HQ�ERUGHQ�GLH�RQOHHVEDDU�]LMQ�PRHWHQ�ZRUGHQ�YHUYDQJHQ�

.RHOSLMS�RI��FRPSRQHQWHQ�PRHWHQ�ZRUGHQ�JHwQVWDOOHHUG�RS�HHQ�SODDWV�ZDDU�KHW�RQZDDUVFKLMQOLMN�LV�GDW�]H�ZRUGHQ�EORRWJHVWHOG�DDQ�
HHQ�VXEVWDQWLH�GLH�FRPSRQHQWHQ�PHW�NRHOPLGGHO�NDQ�DDQWDVWHQ��WHQ]LM�GH�FRPSRQHQWHQ�]LMQ�JHPDDNW�YDQ�PDWHULDOHQ�GLH�LQKHUHQW�
EHVWDQG�]LMQ�WHJHQ�FRUURVLH�RI�YROGRHQGH�EHVFKHUPG�]LMQ�WHJHQ�FRUURVLH�

'DW�FRQGHQVDWRUHQ�ZRUGHQ�RQWODGHQ��GLW�PRHW�RS�HHQ�YHLOLJH�PDQLHU�JHEHXUHQ�RP�YRQNYRUPLQJ�WH�YRRUNRPHQ�

(UYRRU�]RUJHQ�GDW�HU�JHHQ�RQGHU�VSDQQLQJ�VWDDQGH�FRPSRQHQWHQ�HQ�EHGUDGLQJ�EORRW�NRPHQ�WH�OLJJHQ�WLMGHQV�KHW�YXOOHQ��DISRPSHQ��
GRRUVSRHOHQ�RI�RQWOXFKWHQ�YDQ�KHW�V\VWHHP�

'DW�HU�HHQ�FRQWLQXwWHLW�YDQ�DDUGLQJ�LV�



��

��� 5HSDUDWLH�YDQ�LQWULQVLHN�YHLOLJH�FRPSRQHQWHQ
=RUJ� HUYRRU� GDW� GH� SHUPDQHQWH� LQGXFWLHYH� RI� FDSDFLWLHYH� EHODVWLQJ� RS� KHW� FLUFXLW� QLHW� KRJHU� LV� GDQ� GH� WRHODDWEDUH� VSDQQLQJ� HQ
VWURRPVWHUNWH�YRRU�GH�JHEUXLNWH�DSSDUDWXXU�� ,QWULQVLHN�YHLOLJH�FRPSRQHQWHQ�]LMQ�GH�HQLJH� W\SHQ�ZDDUDDQ�JHZHUNW�NDQ�ZRUGHQ� LQ�GH
DDQZH]LJKHLG�YDQ�HHQ�EUDQGEDUH�RPJHYLQJVOXFKW��'H�WHVWDSSDUDWXXU�PRHW�GH�MXLVW�VSDQQLQJ�KHEEHQ��9HUYDQJ�FRPSRQHQWHQ�DOOHHQ�PHW
FRPSRQHQWHQ� GLH� GRRU� GH� IDEULNDQW� ]LMQ� YRRUJHVFKUHYHQ�� $QGHUH� RQGHUGHOHQ� NXQQHQ� JHOHNW� NRHOPLGGHO� RQWVWHNHQ� GDW� ]LFK� LQ� GH
RPJHYLQJVOXFKW�EHYLQGW�

��� %HGUDGLQJ
&RQWUROHHU�RI�GH�EHGUDGLQJ�QLHW�RQGHUKHYLJ� LV�DDQ�VOLMWDJH��FRUURVLH��RYHUPDWLJH�GUXN�� WULOOLQJHQ��VFKHUSH�UDQGHQ�RI�DQGHUH�QDGHOLJH
PLOLHXHIIHFWHQ��%LM�GH�FRQWUROH�PRHW�RRN�UHNHQLQJ�ZRUGHQ�JHKRXGHQ�PHW�GH�JHYROJHQ�YDQ�YHURXGHULQJ�RI�FRQWLQXH�WULOOLQJHQ�YDQ�EURQQHQ
]RDOV�FRPSUHVVRUHQ�RI�YHQWLODWRUHQ�

��� 'HWHFWLH�YDQ�EUDQGEDUH�NRHOPLGGHOHQ
,Q� JHHQ� JHYDO� PRJHQ� SRWHQWLsOH� RQWVWHNLQJVEURQQHQ� ZRUGHQ� JHEUXLNW� ELM� KHW� ]RHNHQ� QDDU� RI� GHWHFWLH� YDQ� NRHOPLGGHOOHNNHQ�� (HQ
KDOLGH�OHN]RHNODPS��RI�DQGHUH�GHWHFWRUHQ�PHW�HHQ�QLHW�DIJHVFKHUPGH�YODP��PRJHQ�QLHW�ZRUGHQ�JHEUXLNW�

��� /HNGHWHFWLHPHWKRGHQ
'H�YROJHQGH�OHNGHWHFWLHPHWKRGHQ�]LMQ�DDQYDDUGEDDU�YRRU�V\VWHPHQ�GLH�EUDQGEDUH�NRHOPLGGHOHQ�EHYDWWHQ��(OHNWURQLVFKH�OHNGHWHFWRUHQ
PRHWHQ�ZRUGHQ�JHEUXLNW�RP�EUDQGEDUH�NRHOPLGGHOHQ�WH�GHWHFWHUHQ��PDDU�GH�JHYRHOLJKHLG�LV�PRJHOLMN�QLHW�DIGRHQGH�RI�PRHW�RSQLHXZ
ZRUGHQ�JHNDOLEUHHUG��GHWHFWLHDSSDUDWXXU�PRHW�ZRUGHQ�JHNDOLEUHHUG� LQ�HHQ�NRHOPLGGHOYULM�JHELHG���=RUJ�HUYRRU�GDW�GH�GHWHFWRU�JHHQ
SRWHQWLsOH� RQWVWHNLQJVEURQ� LV� HQ� JHVFKLNW� LV� YRRU� KHW� NRHOPLGGHO�� /HNGHWHFWLHDSSDUDWXXU� PRHW� RS� HHQ� /)/�SHUFHQWDJH� YDQ� KHW
NRHOPLGGHO� ZRUGHQ� LQJHVWHOG� HQ� ZRUGHQ� JHNDOLEUHHUG� DDQ� GH� KDQG� YDQ� KHW� JHEUXLNWH� NRHOPLGGHO� HQ� KHW� SDVVHQG� JDVSHUFHQWDJH
�PD[LPDDO������ZRUGW�EHYHVWLJG��/HNGHWHFWLHYORHLVWRIIHQ�]LMQ�JHVFKLNW�YRRU�JHEUXLN�PHW�GH�PHHVWH�NRHOPLGGHOHQ��PDDU�KHW�JHEUXLN�YDQ
VFKRRQPDDNPLGGHOHQ�PHW�FKORRU�PRHW�ZRUGHQ�YHUPHGHQ�RPGDW�GH�UHDFWLH�YDQ�FKORRU�PHW�KHW�NRHOPLGGHO�GH�NRSHUHQ�OHLGLQJHQ�NDQ
FRUURGHUHQ�� $OV� HHQ� OHN� YHUPRHG� ZRUGW�� PRHWHQ� DOOH� QLHW�DIJHVFKHUPGH� YODPPHQ� YHUZLMGHUG� RI� JHGRRIG� ZRUGHQ�� :DQQHHU� HHQ
NRHOPLGGHOOHN�YDVWJHVWHOG�ZRUGW�GDW�KDUG�PRHW�ZRUGHQ�JHVROGHHUG��PRHW�DOOH�NRHOPLGGHO�XLW�KHW�V\VWHHP�ZRUGHQ�DIJHSRPSW��RI�ZRUGHQ
JHwVROHHUG��PHW�EHKXOS�YDQ�DIVOXLWNOHSSHQ��LQ�HHQ�GHHO�YDQ�KHW�V\VWHHP�GDW�YHU�YHUZLMGHUG�LV�YDQ�KHW�OHN��+HW�V\VWHHP�PRHW�]RZHO�YRRU
DOV�WLMGHQV�KHW�KDUG�VROGHUHQ�ZRUGHQ�GRRUJHVSRHOG�PHW�]XXUVWRIYULMH�VWLNVWRI��2)1��

��� 9HUZLMGHULQJ�HQ�HYDFXDWLH
&RQYHQWLRQHOH�SURFHGXUHV�PRHWHQ�ZRUGHQ�WRHJHSDVW�ELM�KHW�RQGHUEUHNHQ�YDQ�KHW�NRHOFLUFXLW�YRRU�UHSDUDWLH��RI�DQGHUH�GRHOHLQGHQ��0HW
RRJ�RS�EUDQGJHYDDU�LV�KHW�LV�HFKWHU�EHODQJULMN�RP�GH�EHVWH�SUDNWLMNHQ�WH�YROJHQ��'H�YROJHQGH�SURFHGXUHV�PRHWHQ�ZRUGHQ�QDJHOHHIG�

9HUZLMGHU�KHW�NRHOPLGGHO��DISRPSHQ��

6SRHO�KHW�V\VWHHP�GRRU�PHW�LQHUW�JDV�

(YDFXHHU�

6SRHO�RSQLHXZ�GRRU�PHW�LQHUW�JDV�

2SHQ�KHW�FLUFXLW�GRRU�VQLMGHQ�RI�VROGHUHQ�

D��%LM�KHW�UHSDUHUHQ�YDQ�DIJHGLFKWH�FRPSRQHQWHQ�PRHW�YRRU�KHW�YHUZLMGHUHQ�YDQ�GHNVHOV�HQ]��DOOH�HOHNWULVFKH�YRHGLQJ�]LMQ�ORVJHNRSSHOG
YDQ� GH� DSSDUDWXXU� ZDDUDDQ� ]DO� ZRUGHQ� JHZHUNW�� $OV� HOHNWULVFKH� YRHGLQJ� DEVROXXW� QRRG]DNHOLMN� LV� WLMGHQV� KHW� RQGHUKRXG� YDQ� GH
DSSDUDWXXU��PRHW�HHQ�SHUPDQHQWH�YRUP�YDQ� OHNGHWHFWLH�ZRUGHQ�JHSODDWVW�ELM�KHW�PHHVW�NULWLHNH�SXQW�RP�WH�ZDDUVFKXZHQ�YRRU�HHQ
PRJHOLMN�JHYDDUOLMNH�VLWXDWLH�

E� (U� PRHW� ELM]RQGHUH� DDQGDFKW� ZRUGHQ� EHVWHHG� DDQ� GH� RQGHUVWDDQGH� SXQWHQ� RP� HUYRRU� WH� ]RUJHQ� GDW� GH� EHKXL]LQJ� WLMGHQV� GH
ZHUN]DDPKHGHQ�DDQ�HOHNWULVFKH�FRPSRQHQWHQ�QLHW�GXVGDQLJ�ZRUGW�JHZLM]LJG�GDW�KHW�EHVFKHUPLQJVQLYHDX�QHJDWLHI�ZRUGW�EHwQYORHG��'LW
RPYDW� VFKDGH� DDQ� NDEHOV�� HHQ� EXLWHQVSRULJ� DDQWDO� DDQVOXLWLQJHQ�� DDQVOXLWNOHPPHQ� GLH� QLHW� YROJHQV� GH� RULJLQHOH� VSHFLILFDWLHV� ]LMQ
JHPDDNW��VFKDGH�DDQ�YHU]HJHOLQJHQ��RQMXLVWH�PRQWDJH�YDQ�NDEHOGRRUYRHUHQ�HQ]�

��� 5HSDUDWLH�YDQ�DIJHGLFKWH�FRPSRQHQWHQ

=RUJ�HUYRRU�GDW�GH�DSSDUDWXXU�VWHYLJ�LV�JHPRQWHHUG�

=RUJ�HUYRRU�GDW�DIGLFKWLQJHQ�RI�DIGLFKWLQJVPDWHULDOHQ�QLHW�GXVGDQLJ�DDQJHWDVW�RI�EHVFKDGLJG�]LMQ�GDW� ]H�KHW�ELQQHQGULQJHQ�YDQ�
EUDQGEDUH�RPJHYLQJVOXFKW�QLHW�PHHU�YRRUNRPHQ��9HUYDQJHQGH�RQGHUGHOHQ�PRHWHQ�YROGRHQ�DDQ�GH�VSHFLILFDWLHV�YDQ�GH�IDEULNDQW�

+HW� JHEUXLN� YDQ� VLOLFRQHQNLW� NDQ�GH�HIIHFWLYLWHLW� YDQ� VRPPLJH� OHNGHWHFWLHDSSDUDWXXU� QHJDWLHI� EHwQYORHGHQ�� ,QWULQVLHN� YHLOLJH�
FRPSRQHQWHQ�KRHYHQ�QLHW�WH�ZRUGHQ�JHwVROHHUG�YRRUGDW�X�HUDDQ�ZHUNW�

230(5.,1*

+HW�NRHOPLGGHO�PRHW�ZRUGHQ�DIJHSRPSW�QDDU�GH�GDDUYRRU�EHVWHPGH�RSYDQJFLOLQGHUV��+HW�V\VWHHP�PRHW�ZRUGHQ�JHVSRHOG�PHW�2)1�RP�
KHW�DSSDUDDW�YHLOLJ�WH�VWHOOHQ��'LW�SURFHV�PRHW�PRJHOLMN�PHHUGHUH�NHUHQ�KHUKDDOG�ZRUGHQ�

3HUVOXFKW�RI�]XXUVWRI�PRJHQ�QLHW�ZRUGHQ�JHEUXLNW�YRRU�GH]H�WDDN�
+HW�GRRUVSRHOHQ�ZRUGW�JHGDDQ�GRRU�KHW�YDFX�P�LQ�KHW�V\VWHHP�WH�EUHNHQ�PHW�2)1�HQ�GRRU�WH�JDDQ�PHW�YXOOHQ�WRW�GH�EHGULMIVGUXN�LV�
EHUHLNW��RP�YHUYROJHQV�QDDU�GH�RPJHYLQJVOXFKW�WH�YHQWLOHUHQ�HQ�WRW�VORW�HHQ�YDFX�P�WH�WUHNNHQ��'LW�SURFHV�PRHW�ZRUGHQ�KHUKDDOG�WRW�HU�
JHHQ�NRHOPLGGHO�PHHU�LQ�KHW�V\VWHHP�]LW�

:DQQHHU� GH� ODDWVWH� YXOOLQJ� YDQ� 2)1� ZRUGW� WRHJHSDVW�� ]DO� KHW� V\VWHHP� ]LFK� RQWOXFKWHQ� WRW� DDQ� GH� DWPRVIHULVFKH� GUXN� RP� GH�
ZHUN]DDPKHGHQ�PRJHOLMN�WH�PDNHQ�
'LW�SURFHV�LV�DEVROXXW�QRRG]DNHOLMN�ZDQQHHU�HU�KDUG�VROGHHUZHUN]DDPKHGHQ�PRHWHQ�ZRUGHQ�YHUULFKW�RS�GH�OHLGLQJHQ�
=RUJ�HUYRRU�GDW�GH�XLWODDW�YDQ�GH�YDFX�PSRPS�]LFK�QLHW�LQ�GH�EXXUW�YDQ�RQWVWHNLQJVEURQQHQ�EHYLQGW�HQ�GDW�HU�JHQRHJ�YHQWLODWLH�LV�



��

��� /DEHOLQJ
'H�DSSDUDWXXU�PRHW�ZRUGHQ�YRRU]LHQ�YDQ�HHQ�ODEHO�GDW�DDQJHHIW�GDW�GH]H�JHHQ�NRHOPLGGHO�PHHU�EHYDW�HQ�EXLWHQ�EHGULMI�LV�JHVWHOG��+HW
ODEHO�PRHW�JHGDWHHUG�HQ�JHWHNHQG�ZRUGHQ��=RUJ�HUYRRU�GDW�DSSDUDWXXU�LV�YRRU]LHQ�YDQ�ODEHOV�GLH�DDQJHYHQ�GDW�GH�DSSDUDWXXU�EUDQGEDDU
NRHOPLGGHO�EHYDW�

��� $ISRPSHQ
%LM�KHW�YHUZLMGHUHQ�YDQ�NRHOPLGGHO�XLW�HHQ�V\VWHHP��YRRU�RQGHUKRXG�RI�EXLWHQEHGULMIVWHOOLQJ��LV�KHW�HHQ�DDQEHYROHQ�JRHGH�SUDNWLMN�RP
DOOH�NRHOPLGGHOHQ�YHLOLJ�WH�YHUZLMGHUHQ�
=RUJ�ELM�KHW�RYHUEUHQJHQ�YDQ�NRHOPLGGHO�QDDU�FLOLQGHUV�HUYRRU�GDW�DOOHHQ�JHVFKLNWH�NRHOPLGGHOFLOLQGHUV�ZRUGHQ�JHEUXLNW��=RUJ�HUYRRU�GDW
HU�YROGRHQGH�FLOLQGHUV�EHVFKLNEDDU�]LMQ�YRRU�GH� WRWDOH�KRHYHHOKHLG�NRHOPLGGHO� LQ�KHW�V\VWHHP��$OOH�JHEUXLNWH�FLOLQGHUV�]LMQ�VSHFLDDO
EHGRHOG�HQ�PRHWHQ�JHODEHOG�ZRUGHQ�YRRU�KHW�DIJHSRPSWH�NRHOPLGGHO��RIWHZHO��VSHFLDOH�FLOLQGHUV�YRRU�KHW�DISRPSHQ�YDQ�NRHOPLGGHO��
&LOLQGHUV�PRHWHQ�ZRUGHQ�YRRU]LHQ�YDQ�HHQ�RYHUGUXNNOHS�HQ�ELMEHKRUHQGH�DIVOXLWNOHSSHQ�GLH�JRHG�ZHUNHQ�
/HJH�NRHOPLGGHOFLOLQGHUV�PRHWHQ�ZRUGHQ�DIJHYRHUG�HQ��LQGLHQ�PRJHOLMN��ZRUGHQ�JHNRHOG�YRRU�YyyU�KHW�DISRPSHQ�
'H�DISRPSDSSDUDWXXU�PRHW�LQ�JRHG�VWDDW�YHUNHUHQ��PHW�HHQ�VHW�YDQ�JHEUXLNVLQVWUXFWLHV�YRRUKDQGHQ��HQ�JHVFKLNW�]LMQ�YRRU�KHW�DISRPSHQ
YDQ�EUDQGEDUH�NRHOPLGGHOHQ��%RYHQGLHQ�PRHW�HHQ�VHW�YDQ�JRHG�ZHUNHQGH��JHNDOLEUHHUGH�ZHHJVFKDOHQ�EHVFKLNEDDU�]LMQ�
6ODQJHQ�PRHWHQ�YRRU]LHQ�ZRUGHQ�YDQ�JRHG�ZHUNHQGH��OHNYULMH�VOXLWNRSSHOLQJHQ��&RQWUROHHU�YRRUGDW�X�GH�DISRPSXQLW�JHEUXLNW�RI�GH]H
JRHG�ZHUNW��JRHG�LV�RQGHUKRXGHQ�HQ�GDW�ELMEHKRUHQGH�HOHNWULVFKH�FRPSRQHQWHQ�DIJHGLFKW�]LMQ�RP�RQWVWHNLQJ�YDQ�HYHQWXHHO�YULMJHNRPHQ
NRHOPLGGHO�WH�YRRUNRPHQ��5DDGSOHHJ�GH�IDEULNDQW�ELM�WZLMIHO�
+HW�DIJHSRPSWH�NRHOPLGGHO�PRHW�ZRUGHQ�WHUXJJHEUDFKW�QDDU�GH�OHYHUDQFLHU�LQ�GH�MXLVWH�FLOLQGHU�HQ�PHW�HHQ�:71�GRFXPHQW��³:DVWH
7UDQVIHU�1RWH´��GDW�DOOH�UHOHYDQWH�JHJHYHQV�YDQ�GH�RYHUGUDFKW�EHYDW��9HUPHQJ�JHHQ�NRHOPLGGHOHQ�LQ�GH�DISRPSXQLWV�HQ�YRRUDO�QLHW�LQ
GH�FLOLQGHUV�
=RUJ�ELM�KHW�YHUZLMGHUHQ�YDQ�GH�FRPSUHVVRU�RI�FRPSUHVVRUROLH�HUYRRU�GDW�]H�]LMQ�DIJHYRHUG�WRW�HHQ�DFFHSWDEHO�QLYHDX�]RGDW�HU�JHHQ
EUDQGEDDU� NRHOPLGGHO� LQ� GH� VPHHUROLH� RYHUEOLMIW�� +HW� DIYRHUSURFHV� PRHWHQ� ZRUGHQ� XLWJHYRHUG� YRRUGDW� GH� FRPSUHVVRU� QDDU� GH
OHYHUDQFLHUV�ZRUGW�WHUXJJHEUDFKW��$OOHHQ�GH�HOHNWULVFKH�YHUZDUPLQJ�QDDU�GH�FRPSUHVVRUEHKXL]LQJ�PDJ�ZRUGHQ�JHEUXLNW�RP�GLW�SURFHV
WH�YHUVQHOOHQ��2OLH�PRHW�RS�HHQ�YHLOLJH�PDQLHU�XLW�HHQ�V\VWHHP�ZRUGHQ�DIJHYRHUG�

��� 9HUYRHU��PDUNHULQJ�HQ�RSVODJ�YRRU�DSSDUDWHQ
9HUYRHU�YDQ�DSSDUDWXXU�PHW�EUDQGEDUH�NRHOPLGGHOHQ�YROJHQV�GH�YHUYRHUVYRRUVFKULIWHQ�
'H�PDUNHULQJ�YDQ�DSSDUDWXXU�PHW�ERUGHQ�YROJHQV�GH�ORNDOH�YRRUVFKULIWHQ�
'H�YHUZLMGHULQJ�YDQ�DSSDUDWXXU�PHW�EUDQGEDUH�NRHOPLGGHOHQ�YROJHQV�GH�QDWLRQDOH�YRRUVFKULIWHQ�
2SVODJ�YDQ�DSSDUDWXXU�WRHVWHOOHQ�
'H�RSVODJ�YDQ�GH�DSSDUDWXXU�PRHW�JHEHXUHQ�YROJHQV�GH�LQVWUXFWLHV�YDQ�GH�IDEULNDQW�
2SVODJ�YDQ�YHUSDNWH��RQYHUNRFKWH��DSSDUDWXXU�
2SVODJYHUSDNNLQJVEHVFKHUPLQJ�PRHW�RS�HHQ�GXVGDQLJH�PDQLHU�ZRUGHQ�WRHJHSDVW�GDW�PHFKDQLVFKH�VFKDGH�DDQ�GH�DSSDUDWXXU�LQ�GH
YHUSDNNLQJ�QLHW�OHLGW�WRW�NRHOPLGGHOOHNNDJH�
+HW�PD[LPXPDDQWDO�RQGHUGHOHQ�GDW�JH]DPHQOLMN�PDJ�ZRUGHQ�RSJHVODJHQ�ZRUGW�EHSDDOG�GRRU�GH�ORNDOH�YRRUVFKULIWHQ�

��� %XLWHQEHGULMIVWHOOLQJ
9RRUGDW�GH]H�SURFHGXUH�ZRUGW�XLWJHYRHUG��LV�KHW�QRRG]DNHOLMN�GDW�GH�PRQWHXU�YROOHGLJ�HQ�RS�JHGHWDLOOHHUGH�ZLM]H�YHUWURXZG�LV�PHW�GH
DSSDUDWXXU��'H�DDQEHYROHQ�EHVWH�SUDNWLMN�LV�GDW�DOOH�NRHOPLGGHO�YHLOLJ�ZRUGW�DIJHSRPSW��9RRUGDW�GH�WDDN�ZRUGW�XLWJHYRHUG�PRHW�HHQ
PRQVWHU�ZRUGHQ�JHQRPHQ�YDQ�GH�ROLH�HQ�KHW�NRHOPLGGHO�

9RRU� KHW� JHYDO� GDW� DQDO\VH� YHUHLVW� LV� YRRUDIJDDQG� DDQ� KHW� KHUJHEUXLN� YDQ� KHW� DIJHSRPSWH� NRHOPLGGHO�� 'H� EHVFKLNEDDUKHLG� YDQ�
HOHNWULVFKH�YRHGLQJ�LV�QRRG]DNHOLMN�YRRUGDW�DDQ�GH�WDDN�ZRUGW�EHJRQQHQ�
D� 5DDN�YHUWURXZG�PHW�GH�DSSDUDWXXU�HQ�]LMQ�ZHUNLQJ�
E� ,VROHHU�KHW�V\VWHHP�HOHNWULVFK
F� =RUJ�YRRU�KHW�XLWYRHUHQ�YDQ�GH�SURFHGXUH�HUYRRU�GDW�

0HFKDQLVFKH�DIKDQGHOLQJVDSSDUDWXXU�EHVFKLNEDDU�LV�YRRU�DIKDQGHOLQJ�YDQ�NRHOPLGGHOFLOLQGHUV��LQGLHQ�

$OOH�SHUVRRQOLMNH�EHVFKHUPLQJVPLGGHOHQ�EHVFKLNEDDU�]LMQ�HQ�FRUUHFW�ZRUGHQ�JHEUXLNW�

+HW�DISRPSSURFHV�WH�DOOHQ�WLMGH�RQGHU�WRH]LFKW�VWDDW�YDQ�HHQ�GHVNXQGLJH�

'H�DISRPSXQLWV�HQ��FLOLQGHUV�YROGRHQ�DDQ�GH�SDVVHQGH�QRUPHQ�

9HUPLMG�NUXLVYHURQWUHLQLJLQJ�YDQ�YHUVFKLOOHQGH�NRHOPLGGHOHQ�WLMGHQV�KHW�YXOOHQ�YDQ�GH�DSSDUDWXXU��2P�GH�KRHYHHOKHLG�NRHOPLGGHO�LQ�
VODQJHQ�RI�OHLGLQJHQ�WRW�HHQ�PLQLPXP�WH�EHSHUNHQ��PRHW�X�HUYRRU�]RUJHQ�GDW�]H�]R�NRUW�PRJHOLMN�ZRUGHQ�JHKRXGHQ�

&LOLQGHUV�PRHWHQ�UHFKWRS�VWDDQ�

=RUJ�HUYRRU�GDW�KHW�NRHOPLGGHOV\VWHHP�JHDDUG�LV�YRRUGDW�X�KHW�V\VWHHP�YXOW�PHW�NRHOPLGGHO�

/DEHO�KHW�V\VWHHP�ZDQQHHU�KHW�LV�RSJHODGHQ��LQGLHQ�GLW�QRJ�QLHW�LV�JHEHXUG��

8�PRHW�HU�QDGUXNNHOLMN�YRRU�]RUJHQ�GDW�KHW�NRHOV\VWHHP�QLHW�RYHUPDWLJ�ZRUGW�JHYXOG�

'H�GUXN�YDQ�KHW�V\VWHHP�PRHW�HHUVW�ZRUGHQ�JHWHVW�PHW�2)1�YRRUGDW�KHW�ZRUGW�JHYXOG��+HW�V\VWHHP�PRHW�QD�KHW�YXOOHQ�HQ�YRRU�
LQEHGULMIVWHOOLQJ�ZRUGHQ�JHWHVW�RS�OHNNHQ��(HQ�DDQYXOOHQGH�OHNWHVW�PRHW�ZRUGHQ�XLWJHYRHUG�YRRUGDW�GH�ORFDWLH�ZRUGW�YHUODWHQ�

G� =XLJ�KHW�NRHOPLGGHOV\VWHHP�DI��LQGLHQ�PRJHOLMN�
H� $OV�HHQ�YDFX�P�QLHW�PRJHOLMN� LV��PDDN�GDQ�HHQ�VSUXLWVWXN�]RGDW�KHW�NRHOPLGGHO�XLW�GH�YHUVFKLOOHQGH�GHOHQ�YDQ�KHW�V\VWHHP�NDQ
ZRUGHQ�YHUZLMGHUG�
I� =RUJ�HUYRRU�GDW�GH�FLOLQGHU�RS�GH�ZHHJVFKDDO�VWDDW�YRRU�KHW�DISRPSHQ�
J� 6WDUW�GH�DISRPSXQLW�HQ�JHEUXLN�GH]H�YROJHQV�GH�LQVWUXFWLHV�YDQ�GH�IDEULNDQW�
K� 9XO�GH�FLOLQGHUV�QLHW�RYHUPDWLJ���QLHW�PHHU�GDQ�����YDQ�GH�WRWDOH�FLOLQGHULQKRXG��
L� 2YHUVFKULMG�QLHW�GH�PD[LPDOH�EHGULMIVGUXN�YDQ�GH�FLOLQGHU��]HOIV�QLHW�WLMGHOLMN�
M��:DQQHHU�GH�FLOLQGHUV�FRUUHFW�]LMQ�JHYXOG�HQ�KHW�SURFHV�LV�YROWRRLG��PRHW�X�HUYRRU�]RUJHQ�GDW�GH�FLOLQGHUV�HQ�GH�DSSDUDWXXU�VQHO�YDQ�GH
ORFDWLH�ZRUGHQ�YHUZLMGHUG�HQ�DOOH�DIVOXLWNOHSSHQ�RS�GH�DSSDUDWXXU�]LMQ�JHVORWHQ�
N� +HW�DIJHSRPSWH�NRHOPLGGHO�PDJ�QLHW�ZRUGHQ�JHEUXLNW�LQ�HHQ�DQGHU�NRHOPLGGHOV\VWHHP��WHQ]LM�KHW�ZRUGW�JH]XLYHUG�HQ�JHFRQWUROHHUG�

��� 9XOSURFHGXUHV
1DDVW�GH�FRQYHQWLRQHOH�YXOSURFHGXUHV�PRHWHQ�GH�YROJHQGH�YRRUVFKULIWHQ�ZRUGHQ�QDJHOHHIG�
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,WHP ,WHP2PVFKULMYLQJ 2PVFKULMYLQJ

&RPSUHVVRU .RHOPLGGHOLQODDW��YORHLVWRIOHLGLQJ��WHPS�VHQVRU�

.RHOPLGGHOXLWODDW��JDVOHLGLQJ��WHPS�VHQVRU�

:DWHUXLWODDW�WHPS�VHQVRU�

:DWHULQODDW�WHPS�VHQVRU�

$XWRPDWLVFK�RQWOXFKWLQJVYHQWLHO

([SDQVLHYDW

&LUFXODWLHSRPS�

'UXNYHQWLHO

<�ILOWHU�

+RJHGUXNVFKDNHODDU�

/DJHGUXNVFKDNHODDU�

'UXNVHQVRU�

&DSLOODLU�

/XFKW]LMGH�YDQ�GH�ZDUPWHZLVVHODDU�

(OHNWURQLVFKH�H[SDQVLHNOHS�

(OHNWURPDJQHWLVFKH�WHUXJVODJNOHS�

=HHI

%DFN�XSYHUZDUPLQJ��RSWLRQHHO��

6WURRPVFKDNHODDU�

9HUEUDQGLQJVJDVVHQVRU�

%XLWHQWHPSHUDWXXUVHQVRU�

:DUPWHZLVVHODDU�ZDWHU]LMGH��3ODWHQZDUPWHZLVVHODDU��

9HUGDPSLQJVVHQVRU�YRRU�YHUZDUPLQJ�
�FRQGHQVRUVHQVRU�YRRU�NRHOLQJ��

*DVYORHLVWRIVFKHLGHU�

��ZHJNOHS

%,-/$*(�$��
NRHOPLGGHOF\FOXV

8LWODDW

,QODDW

.RHOLQJ
9HUZDUPLQJ
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%UHQJ�GH�(�YHUZDUPLQJVWDSH�DDQ�ELM�GH�DIYRHURSHQLQJ��GRRU�GH�NODQW�
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'H�DIEHHOGLQJ�LV�DOOHHQ�WHU�UHIHUHQWLH��UDDGSOHHJ�KHW�ZHUNHOLMNH�SURGXFW�
'H�VSDQQLQJ�YDQ�GH�(�YHUZDUPLQJVWDSH�PDJ�QLHW�KRJHU�]LMQ�GDQ����:�����P$��YRHGLQJVVSDQQLQJ�����9$&�
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1DDU�GH�YHUZDUPLQJVWDSH�
YDQ�DIYRHURSHQLQJ
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