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,1+28'623*$9(
,1/(,',1* �������������������������������������������������������������������������������������������������������������������������������������������������� �
'(�%(',(1'(/(1��������������������������������������������������������������������������������������������������������������������������������������� �+HW�&'�������&'�������&'������HQ�&'������EHGLHQGHHO ����������������������������������������������������������� �+HW�GLVSOD\ ������������������������������������������������������������������������������������������������������������������������������������� �'H�/('V ���������������������������������������������������������������������������������������������������������������������������������������� �
*(%58,.�9$1�+(7�6<67((0����������������������������������������������������������������������������������������������������������������������� �,QVFKDNHOHQ�YDQ�KHW�V\VWHHP �������������������������������������������������������������������������������������������������������� �,QVFKDNHOHQ�PHW�RSHQ�]RQHV ��������������������������������������������������������������������������������������������������������� �8LWVFKDNHOHQ�YDQ�KHW�V\VWHHP ����������������������������������������������������������������������������������������������������� ��8LWVFKDNHOHQ�QD�HHQ�DODUP ���������������������������������������������������������������������������������������������������������� ��
6&+(0$7,6&+�29(5=,&+7 9$1�'(�.(8=(/,-67(1�������������������������������������������������������������������������������������� ��.HX]HOLMVW�YRRU�GH�&'�� �������������������������������������������������������������������������������������������������������������� ��:LM]LJHQ�YDQ�FRGH
V«««««««������««««««««««««««««««««««««��2YHU]LFKW�YDQ�GH�SURJUDPPHULQJ��&'�� ������������������������������������������������������������������������������������� ��%HKHHU�YDQ�KHW�V\VWHHP«««««««««««««««««««««««««««««««��0HOGNDPHU�ZLM]LJLQJV�IRUPXOLHU««««««««««««««««««««««««««««��
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,1/(,',1*
'DQN�X�YRRU�XZ�NHX]H�YDQ�HHQ�EOLFRQ�EHYHLOLJLQJVV\VWHHP��:DQQHHU�X�GLW�V\VWHHP�]RUJYXOGLJ�RQGHUKRXGW��GDQ�]DO�KHW�YRRU�ODQJH�WLMG�EHWURXZEDDU�IXQFWLRQHUHQ��
'H]H�KDQGOHLGLQJ�LV�EHGRHOG�YRRU�GH�GDJHOLMNVH�JHEUXLNHUV�YDQ�GH� EOLFRQ &'���VHULH��'H�RS]HW�YDQ�GH]H�KDQGOHLGLQJ�LV�]RGDQLJ��GDW�GH�JHEUXLNHUV�DOOH�GDJHOLMNVH�KDQGHOLQJHQ�NXQQHQ�WHUXJYLQGHQ���9RRU�GH�KRRIGJHEUXLNHU�HQ�GH�JHEUXLNHU�PHW�H[WUD�PRJHOLMNKHGHQ��EHVWDDW�HHQ�0DQDJHU�KDQGOHLGLQJ�
'H�&'���LV�HHQ�LQEUDDNVLJQDOHULQJVV\VWHHP�GLH�PHW�EHKXOS�YDQ�DDQJHVORWHQ�GHWHFWRUV��HHQ�LQEUDDN�SRJLQJ��NDQ�GHWHFWHUHQ�HQ�DOV�DFWLH�HHQ�DODUP�]DO�JHQHUHUHQ�
,Q�GH�KDQGOHLGLQJ�ZRUGHQ�HQNHOH�V\PEROHQ�JHEUXLNW�RP�HHQ�DFWLH�DDQ�WH�JHYHQ��'H]H�V\PEROHQ�KHEEHQ�WRW�GRHO�X�GXLGHOLMN�DDQ�WH�JHYHQ ZDW�X�GLHQW�WH�GRHQ�RI�ZDW�X�GLHQW�ZDDU�WH�QHPHQ��9RRUEHHOGHQ�YDQ�GH]H�V\PEROHQ�]LMQ�

NRGH���99 'LW�V\PERRO�EHWHNHQW�GDW�X�RS�KHW�EHGLHQGHHO�LHWV�LQ�PRHW�YRHUHQ��:DW�X�GLHQW�LQ�WH�YRHUHQ�VWDDW�UHFKWV��GDQ�ZHO�RQGHU�KHW�V\PERRO��,Q�GLW�YRRUEHHOG�GLHQW�X�XZ�NRGH�LQ�WH�YRHUHQ�HQ�DI�WH�VOXLWHQ�PHW�GH�-D �WRHWV��99��
3LHHHHS

'LW�V\PERRO�JHHIW�DDQ�GDW�GH�SLHSHU�YDQ�KHW�EHGLHQGHHO�RI�ELM�HHQ�VOHXWHOVFKDNHODDU�HHQ�ODQJH�SLHSWRRQ�JHHIW��(U�NXQQHQ�RRN�NRUWH�SLHSWRRQWMHV�ZRUGH Q�JHJHYHQ��ZDDUGRRU�GH�WHNVW�µ3LHS�SLHS¶ ZRUGW�
8Z�V\VWHHP�LV�JHSURJUDPPHHUG�PHW�ppQ�RI�WZHH�LQORRSWLMGHQ�HQ�ppQ�XLWORRSWLMG��'H]H�WLMGHQ�ODWHQ�X�WRH�KHW�JHERXZ�WH�EHWUHGHQ�RI�WH�YHUODWHQ�YLD�YHUVFKLOOHQGH�WUDMHFWHQ�]RQGHU�HHQ�DODUP�WH�DFWLYHUHQ�*D�QD ZHONH�WUDMHFWHQ�X�NXQW�YROJHQ�RP�KHW�JHERXZ�WH�EHWUHGHQ�RI�WH�YHUODWHQ�
,QORRSWLMG� VHFRQGHQ 8LWORRSWLMG� 6HFRQGHQ
7ZHHGH�LQORRSWLMG� VHFRQGHQ
9HUGHU�NXQW�X�PHHUGHUH�FRGH¶V�DDQPDNHQ�RP�KHW�V\VWHHP�WH�VFKDNHOHQ��2PGDW�GH]H�FRGH ¶V�QLHW�PHHU�WHUXJ�WH�OH]HQ�]LMQ�LQ�GH�FHQWUDOH��LV�KHW�EHODQJHULMN�GDW�X�GH�JHJHYHQV�QRWHHUG�LQ�RQGHU]WDDQGH�WDEHO�
*HEUXLNHU�QU� &RGH 1DDP 2SWLHV�������� 0$1$*(5 +J�8V�9L�*L�2E
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'(�%(',(1'(/(1
+(7�&'�������&'�������&'������(1�&'������%(',(1'((/

'(�72(76(17RHWV���W�P�� 'H]H�WRHWVHQ�JHEUXLNW�X�RP�XZ�NRGH�LQ�WH�YRHUHQ��%HJLQ�DOWLMG�PHW�GH�QXO�����HQ�JHHI�YHUYROJHQV�XZ�NRGH�LQ��1DGDW�X�GH�NRGH�KHHIW�LQJHYRHUG��NXQW�X�DOOHHQ�GLH�KDQGHOLQJHQ XLWYRHUHQ�GLH�DDQ�GH�NRGH�]LMQ�WRHJHNHQG�'H�PRJHOLMNKHGHQ�GLH�HHQ�NRGH�KHHIW�NXQQHQ�GRRU�GH�LQVWDOODWHXU�HQ�GH�KRRIGJHEUXLNHU�ZRUGHQ�DDQJHSDVW�7RHWV�ÇÇ $OV�X�LQ�HHQ�NHX]HOLMVW�]LW��NXQW�X�PHW�EHKXOS�YDQ�GH]H�WRHWV�WHUXJ�JDDQ�LQ�GH]H�OLMVW��7LMGHQV�GH�LQVFKDNHOLQJ�NXQW�X�KLHUPHH�]RQHV�RYHUEUXJJHQ��=LH�6SHFLDOH�WRHWVHQ7RHWV�ÈÈ 'H]H�WRHWV�EH]LW�PHHUGHUH�IXQFWLHV��$OV�X�LQ�HHQ�NHX]HOLMVW�]LW��NXQW�X�PHW�EHKXOS�YDQ�GH]H�WRHWV�GRRU�GH]H�OLMVW�EODGHUHQ��'H�RYHULJH�PRJHOLMNKHGHQ�VWDDQ�YHUPHOG�ELM�GH�6SHFLDOH�WRHWVHQ�7RHWV�99 9HUJHOLMN�GH]H�WRHWV�PHW�HHQ�-D�WRHWV��'H�WRHWV�GLHQW�RP�WH�EHYHVWLJHQ�GDW�GH�LQ�KHW�GLVSOD\�JHWRRQGH�RSWLH�JHEUXLNW�PRHW�ZRUGHQ�7RHWV�; 'LW�LV�GH�1HH�WRHWV��8�JHHIW�KLHUPHH�DDQ�GDW�GH�JHWRRQGH�RSWLH�QLHW�JHZLM]LJG�ZRUGW�RI�GDW�X�GH�NHX]HOLMVW�ZLOW�YHUODWHQ�
63(&,$/(�72(76(1

'H�QX�YROJHQGH�WRHWVFRPELQDWLHV�NXQQHQ�GRRU�GH�LQVWDOODWHXU�ZRUGHQ�JHSURJUDPPHHUG��'H]H�KRHYHQ�LQ�XZ�V\VWHHP�QLHW�DFWLHI�WH�]LMQ�
7RHWV�ÇÇÈÈ +HW�WHJHOLMN�LQGUXNNHQ�YDQ�GH]H�WRHWVHQ�]DO�HHQ�RYHUYDO�DODUP�DFWLYHUHQ ��+LHUYDQ�NDQ�HHQ�PHOGLQJ�ZRUGHQ�YHUVWXXUG�QDDU�GH�PHOGNDPHU�HQ�GH�VLUHQHV�HQ�IOLWVODPS�NXQQHQ�JHDFWLYHHUG�ZRUGHQ�7RHWVÈÈÈÈ :LOW�X�]LHQ�ZHONH�]RQHV�QRJ�RSHQ�VWDDQ��GUXN�GDQ�GH�WRHWV� µÈÈ
 WZHH�NHHU�LQ��9HUYROJHQV�ZRUGHQ�DOOH�RSHQ�]RQHV�JHWRRQG�RI�GH�WHNVW� µ$OOHV�JHVORWHQ¶ YHUVFKLMQW�7RHWV�ÇÇÇÇ :LOW�X�]LHQ�ZHONH�]RQHV�RYHUEUXJG�]LMQ��GUXN�GDQ�GH�WRHWV� µÇÇµ WZHH�NHHU�LQ��9HUYROJHQV�ZRUGHQ�DOOH�RYHUEUXJGH�]RQHV�JHWRRQG�RI�GH�WHNVW� µ1LHWV�2YHUEUXJG¶YHUVFKLMQW�
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+(7�',63/$<
+HW�GLVSOD\�LV�GH�VFKDNHO�WXVVHQ�X�HQ�KHW�EHYHLOLJLQJVV\VWHHP��,Q�KHW�GLVSOD\�YHUVFKLMQHQ�WHNVWHQ�LQ�GH�1HGHUODQGVH�WDDO��'H�WHNVWHQ�LQ�KHW�GLVSOD\�ZRUGHQ�JHEUXLNW�RP�DDQ�WH�JHYHQ�ZDDU�HQ�ZDQQHHU�VWRULQJHQ�RI�DODUPHQ�KHEEHQ�SODDWVJHYRQGHQ��'H�WHNVW�LQ�KHW�GLVSOD\�NDQ�RRN�HHQ�NHX]HOLMVW�WRQHQ��ZDDUXLW�X�HHQ�NHX]H�NXQW�PDNHQ��
9RRUEHHOGHQ�YDQ�WHNVWHQ�GLH�NXQQHQ�YHUVFKLMQHQ�]LMQ�
0D�����0UW������ +HW�V\VWHHP�WRRQW�VWHHGV�GDWXP�HQ�WLMG�RQDIKDQNHOLMN�RI�GH�EHYHLOLJLQJ�LV�LQJHVFKDNHOG�RI�QLHW��'H]H�WHNVW�NDQ��LQGLHQ�JHSURJUDPPHHUG�GRRU�GH�LQVWDOODWHXU��ZLVVHOHQ�PHW�HHQ�WHNVW�QDDU�NHX]H�
,QVFKDNHO�0HQX $OV�X�DFFHSWHUHQ��99��GUXNW��JDDW�X�QDDU�HHQ�NHX]HOLMVW��,Q�GH]H�NHX]HOLMVW�NXQW�X�GH�ZLM]H�ZDDURS�X�GH�EHYHLOLJLQJ�ZLOW�LQVFKDNHOHQ�EHSDOHQ�
9HUODDW�3DQG +HW�V\VWHHP�LV�GH�EHYHLOLJLQJ�DDQ�KHW�LQVFKDNHOHQ��9HUODDW�QX�KHW�EHYHLOLJGH�JHELHG�
6\VWHHP�$DQ 'H�EHYHLOLJLQJ�LV�LQJHVFKDNHOG�

+HW�NDQ�]LMQ��GDW�GH]H�WHNVWHQ�QLHW�LQ�XZ�GLVSOD\�YHUVFKLMQHQ��'LW�EHYHLOLJLQJVV\VWHHP�NHQW�YHOH�PRJHOLMNKHGHQ�RP�JHEUXLNHUV�DOOHHQ�GLH�WHNVWHQ�WH�WRQHQ�GLH�JHZHQVW� ]LMQ�RI�ZDDUWRH�GH]H�EHYRHJG�LV�
'(�/('6'H�JURHQH�/(' 1HW 'H�QHWVSDQQLQJ�LV�DDQZH]LJ��,V�GH�JURHQH�/('�JHGXUHQGH�ODQJHUH�WLMG�XLW��NLMN�GDQ�LQ�GH�PHWHUNDVW�RI�GH�]HNHULQJ�GHIHFW�LV��,V�GH�VWRULQJ�QLHW�WH�YHUKHOSHQ��QHHP�GDQ�FRQWDFW�RS�PHW�XZ�LQVWDOODWHXU�'H�JHOH�/(' 6WRULQJ $OV�GH�JHOH�/('�DDQ�LV��GDQ�LV�HU�HHQ�VWRULQJ�LQ�KHW�SDQHHO��,Q�KHW�GLVSOD\�NXQW�X�]LHQ�ZHONH�VWRULQJ�DDQZH]LJ�LV��1HHP�FRQWDFW�RS�PHW�XZ�LQVWDOODWHXU�'H�VWRULQJHQ�GLH�NXQQHQ�RSWUHGHQ�]LMQ�i $FFXVWRULQJi =HNHULQJ�GHIHFWi /LMQIRXW� �DOV�HHQ�NLH]HU�DDQJHVORWHQ�LV�i 5%'�IRXW��SUREOHHP�PHW�EHGLHQGHOHQ�i ((3520�IRXW��SUREOHHP�LQ�KHW�V\VWHHP�,QGLHQ�HU�]LFK�HHQ�VWRULQJ�YRRUGRHW��GDQ�NDQ�GH�SLHSWRRQ�YDQ�KHW�EHGLHQGHHO�RI�]HOIV�GH�VLUHQHV�JHDFWLYHHUG�ZRUGHQ��9RHU�XZ�NRGH�LQ�RP�GH�]RHPHU�RI�GH�VLUHQHV�XLW�GH�VFKDNHOHQ�'H�URGH�/(' $ODUP %HYLQGW�KHW�V\VWHHP�]LFK�LQ�HHQ�DODUPWRHVWDQG��GDQ�LV�GH�URGH�/('�DDQ��2RN�GH�IOLWVODPS�HQ�GH�VLUHQHV�NXQQHQ�DFWLHI�]LMQ��,V�HU�HHQ�NLH]HU�DDQJHVORWHQ��GDQ�]DO�HU�HHQ�DODUP�ZRUGHQ�JHPHOG�QDDU�GH�PHOGNDPHU��*HHIW�X�XZ�NRGH�LQ��GDQ�VFKDNHOW�KHW�V\VWHHP�XLW��GH�IOLWVODPS�HQ�GH�VLUHQHV�ZRUGHQ�XLWJHVFKDNHOG�HQ�GH�PHOGNDPHU�NULMJW�GH�PHOGLQJ�GDW�KHW�DODUP�XLWJHVFKDNHOG�LV�9HUVWRRUG�X�WLMGHQV�GH�XLWORRSWLMG�HHQ�DODUP]RQH��GDQ�]DO�GH�URGH�/('�RRN�DDQ�JDDQ��HQ�GH�VLUHQHV�ZRUGHQ�JHDFWLYHHUG�
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*(%58,.�9$1�+(7�6<67((0
,Q�GLW�KRRIGVWXN�OHJJHQ�ZH�XLW�KRH�HHQ�V\VWHHP�ZRUGW�LQ � HQ�XLWJHVFKDNHOG�LQ�HHQ�JHERXZ�
$IKDQNHOLMN�YDQ�GH�SURJUDPPHULQJ��LV�KHW�QLHW�QRRG]DNHOLMN�DOOH�VWDSSHQ�WH�YROJHQ�LQ�GH�LQVWUXFWLHV��,Q�YHHO�JHYDOOHQ�LV�KHW�GUXNNHQ�YDQ�GH�-D�WRHWV�RYHUERGLJ�
:DQQHHU�DFKWHUHHQYROJHQV����PDDO�HHQ�YHUNHHUGH�NRGH�ZRUGW�LQJHYRHUG��GDQ�LV�KHW�V\VWHHP�JHEORNNHHUG�YRRU����VHFRQGHQ��*HGXUHQGH�GH]H�WLMG�LV�HU�JHHQ�WRHJDQJ�PRJHOLMN�WRW�KHW�V\VWHHP�

,16&+$.(/(1�9$1�+(7�6<67((0
$OYRUHQV�KHW�V\VWHHP�LQ�WH�VFKDNHOHQ�PRHWHQ�DOOH�]RQHV�LQ�UXVW�]LMQ��,V�HU�HHQ�]RQH�LQ�KHW�JHERXZ�µRSHQ¶��GLW�NXQQHQ�GHXUHQ�RI�UDPHQ�]LMQ��GDQ�NXQW�X�KHW�V\VWHHP�QLHW�LQVFKDNHOHQ��,Q�KHW�GLVSOD\�YHUVFKLMQW�GH�WHNVW�µ2SHQ�=RQHV¶ VDPHQ�PHW�GH�]RQHV�ZHONH RSHQ�]LMQ��9HUYROJHQV�PRHW�X�GH]H�GHXUHQ�RI�UDPHQ�VOXLWHQ�
�� *D�QDDU�KHW�EHGLHQGHHO��'H�KXLGLJH�GDWXP�HQ�WLMG�]LMQ�DDQJHGXLG�RS�KHW�GLVSOD\��]LH�KHW�YRRUEHHOG�� 0D������0UW�������
�� 9RHU�GH�µ�¶ LQ�JHYROJG�GRRU�XZ�NRGH��9RRU�LHGHUH�WRHWV�GLH�X�LQYRHUW�YHUVFKLMQW�HHQ�µ¶ LQ�KHW�GLVSOD\��0HW�GH�µ�¶ NXQW�X�HHQ�IRXWH�LQYRHU�KHUVWHOOHQ� *HHI�.RGH�
�� 'H�SLMO�YHUVFKLMQW�RP�DDQ�WH�JHYHQ�GDW�KHW�QX�PRJHOLMN�LV�RP�PHW�EHKXOS�YDQ�GH�WRHWV�µÇÇ¶��]RQHV�WH�RYHUEUXJJHQ��=LH�KLHUYRRU µ,QVFKDNHOHQ�PHW�RSHQ�]RQHV¶ RS�EODG]LMGH��� 1RUPDDO�,Q�n

+HW�V\VWHHP�]DO�QX�VWDUWHQ�PHW�GH�LQVFKDNHOSURFHGXUH� 6\VWHHP�,QVFKDN�
6\VWHHP�,Q�RUGH'H�SLHSHU�EHJLQW�WH�SLHSHQ��'LW�EHWHNHQW�GDW�GH�XLWORRSWLMG�VWDUW�HQ�X�KHW�EHYHLOLJGH�JHELHG�NDQ�YHUODWHQ� 9HUODDW�3DQG

,QGLHQ�KHW�V\VWHHP�QLHW�NDQ�LQVFKDNHOHQ��YHUVFKLMQW�GH�WHNVW�µ2SHQ�=RQHV¶��6OXLW�GH�JHWRRQGH�]RQHV��,V�KHW�X�WRHJHVWDDQ�RP�]RQHV�WH�RYHUEUXJJHQ��JD�GDQ�QDDU� µ,QVFKDNHOHQ�PHW�RSHQ�]RQHV¶ RS�EODG]LMGH���'H�SLHSHU�EHJLQW�WH�SLHSHQ��'LW�EHWHNHQW�GDW�GH�XLWORRSWLMG�VWDUW�
3LHHHHS

+HW�V\VWHHP�LV�QX�LQJHVFKDNHOG� 6\VWHHP�$DQ'H�KXLGLJH�GDWXP�HQ�WLMG�YHUVFKLMQW�DXWRPDWLVFK� 0D������0UW�������
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,16&+$.(/(1�0(7�23(1�=21(6
+HW�NDQ�YRRUNRPHQ�GDW�WLMGHQV�KHW�LQVFKDNHOHQ�GH�PHOGLQJ� µ2SHQ�=RQH�V�¶ YHUVFKLMQW��PHW�GDDUELM�HHQ�OLMVW�YDQ�]RQHV�GLH�QRJ�QLHW�JHVORWHQ�]LMQ��+HW�NDQ�HFKWHU�JHEHXUHQ�GDW�PHQ�HHQ�RSHQ�]RQH�QLHW�NDQ�VOXLWHQ�GRRU�ELMYRRUEHHOG�HHQ�PDJQHHWFRQWDFW�GLH�QLHW�JRHG�PHHU�IXQFWLRQHHUW��8�NXQW�GH]H�]RQHV�RYHUEUXJJHQ�
*HEUXLN�GH�PRJHOLMNKHLG�WRW�RYHUEUXJJHQ�DOOHHQ�LQ�XLWHUVWH�QRRG]DDN��RPGDW�KLHUGRRU�HHQ�]ZDNNH�VFKDNHO�LQ�XZ�EHYHLOLJLQJVV\VWHHP�RQWVWDDW��$OV�KHW�V\VWHHP�ZRUGW�XLWJHVFKDNHOG��GDQ�YHUVFKLMQHQ�QD�µ,Q�$ODUPJHKHXJHQ¶ DOOH�RYHUEUXJGH�]RQHV�LQ�KHW�GLVSOD\�
1RFKWDQV�LV�KHW�PRJHOLMN�RP�HHQ�RSHQ�]RQH�WH�RYHUEUXJJHQ�ZDQQHHU�HU�HHQ�VDERWDJHDODUP�KHHIW�SODDWVJHYRQGHQ��NDQ�HUNHQG�ZRUGHQ�GRRU�GH�OHWWHU�µ6¶�WXVVHQ� KHW�]RQH�QXPPHU�HQ�GH�]RQH�QDDP���PDDU�KHW�V\VWHHP�]DO�QLHW�NXQQHQ�LQJHVFKDNHOG�ZRUGHQ�]RODQJ�KHW�VDERWDJH�SUREOHHP�QLHW�LV�RSJHORVW�
�� *D�QDDU�KHW�EHGLHQGHHO��'H�KXLGLJH�GDWXP�HQ�WLMG�]LMQ�DDQJHGXLG�RS�KHW�GLVSOD\� 0D������0UW�������
�� 9RHU�GH�µ�¶ LQ JHYROJG�GRRU�XZ�NRGH��9RRU�LHGHUH�WRHWV�GLH�X�LQYRHUW�YHUVFKLMQW�HHQ µ¶ LQ�KHW�GLVSOD\��0HW�GH�µ�¶NXQW�X�HHQ�IRXWH�LQYRHU�KHUVWHOOHQ� *HHI�.RGH�

����NRGH*HHI�.RGH�
1RUPDDO�,Q�� 8�NXQW�QX�GH�JHZHQVWH�]RQHV�RYHUEUXJJHQ��'LW�EOLMIW�PRJHOLMN�WRWGDW�µ6\VWHHP�,Q�2UGH¶ LQ�KHW�GLVSOD\�YHUVFKLMQW� 1RUPDDO�,Q�n

+HW�V\VWHHP�EHJLQW�PHW�GH�LQVFKDNHOLQJ����� 6\VWHHP�,QVFKDN�����PDDU�HU�]LMQ�QRJ�RSHQ�]RQHV��GLH�KHW�V\VWHHP�KLHU�DDQJHHIW� 2SHQ�=RQH�V�
,Q�GLW�JHYDO�LV�]RQH���LQ�GH�KDO�QLHW�JHVORWHQ��'H]H�NDQ�RYHUEUXJG�ZRUGHQ� ���+DO

�� 1D�LQYRHUHQ�YDQ�µnµ YHUVFKLMQW�GH�WHNVW�µ1LHWV�2YHUEUXJG¶ RI�HU�YHUVFKLMQW�µ=RQHV�2YHUEUXJG¶ RP�DDQ�WH�JHYHQ�ZHONH�]RQHV�UHHGV�RYHUEUXJG�]LMQ� n
2YHUEUXJ�=RQH�BBB�� *HHI�QX�GH�µ�¶�LQ�RP�RS�GH]H�ZLM]H�]RQH���WH�RYHUEUXJJHQ� �2YHUEUXJ�=RQH��$OV�]RQH���RYHUEUXJG�LV�YHUVFKLMQW�GH]H�WHNVW��9HUVFKLMQW�LQ�KHW�GLVSOD\�µ2YHUEU�QLHW�PRJ�¶��GDQ�NXQW�X�GH�LQJHYRHUGH�]RQH�QLHW�RYHUEUXJJHQ 0DDN�2YHUEUXJ���
���+DO
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1D�µ=RQHV�2YHUEUXJG¶ YHUVFKLMQHQ�DOOH�]RQHV�GLH�RYHUEUXJG�]LMQ��'UXN�GH�-D�WRHWV�LQ�HQ�KHW�V\VWHHP�]DO�QX�YHUGHU�JDDQ�PHW�LQVFKDNHOHQ�:LOW�X�GH�RYHUEUXJJLQJ�RQJHGDDQ�PDNHQ��YRHU�GDQ�QRJPDDOV�GH�]RQH�LQ��(U�YHUVFKLMQW�GDQ� µ8LW�2YHUEUXJ��¶JHYROJG GRRU�GH�QDDP�YDQ�GH�]RQH�HQ�RSQLHXZ�GH�OLMVW�YDQ�RYHUEUXJGH�]RQHV��9HUVFKLMQW�HU� µ1LHWV�2YHUEUXJG¶��GDQ�LV�HU�JHHQ�]RQH�PHHU�RYHUEUXJG�

=RQHV�2YHUEUXJG

�� 'UXN�RS�GH�-D�WRHWV� 99,QGLHQ�KHW�V\VWHHP�QRJ�VWHHGV�QLHW�NDQ�LQVFKDNHOHQ��YHUVFKLMQW�RSQLHXZ�GH�WHNVW�µ2SHQ�=RQHV¶��+DQGHO�LQ�GDW�JHYDO�]RDOV�KLHUYRRU�LV�XLWJHOHJG� 6\VWHHP�,QVFKDN�
+HW�V\VWHHP�EHJLQW�PHW�GH�LQVFKDNHOLQJ� 6\VWHHP�,Q�2UGH'H�SLHSHU�EHJLQW�WH�SLHSHQ��'LW�EHWHNHQW�GDW�GH�XLWORRSWLMG�VWDUW� 3LHHHHS8�NXQW�QX�KHW�EHYHLOLJGH�JHELHG�YHUODWHQ� 9HUODDW�3DQG+HW�V\VWHHP�LV�QX�LQJHVFKDNHOG� 6\VWHHP�$DQ'H�KXLGLJH�GDWXP�HQ�WLMG�YHUVFKLMQW�DXWRPDWLVFK� 0D������0UW�������

727$$/�2)�*('((/7(/,-.�,16&+$.(/(1
=21'(5 ',63/$< 0(18 .(8=(

,Q�GH�PHHVWH�JHYDOOHQ�ZRUGHQ�HU����FRGH�¶V�LQJHEUDFKW���FRGH�YRRU�WRWDDO�LQVFKDNHOHQ���FRGH�YRRU�JHGHHOWHOLMN�LQVFKDNHOHQ�9RHU�KLHUELM�GLUHFW�GH�MXLVWH�FRGH�LQ�HQ�KHW�V\VWHHP�ZRUGW�GDQ�WRWDDO�RI�JHGHHOWHOLMN�LQJHVFKDNHOG�
9RRU�KHW�HYHQWXHHO�RYHUEUXJJHQ�YDQ�HHQ ]RQH��PRHW�PHQ�GH�PDQDJHUFRGH�JHEUXLNHQ�
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8,76&+$.(/(1�9$1�+(7�6<67((0
,V�KHW�V\VWHHP�HHQPDDO�LQJHVFKDNHOG�HQ�NRPW�PHQ�KHW�SDQG�ELQQHQ��GDQ�EHJLQW�GH�SLHSHU�WH�SLHSHQ��LQGLHQ�JHSURJUDPPHHUG��PHW�HHQ�RQGHUEURNHQ�SLHSWRRQ�RP�]R�DDQ�WH�JHYHQ�GDW�GH�LQORRS WLMG�JHVWDUW�LV��=RODQJ�X�GH]H�SLHSWRRQ�KRRUW��PDJ�X�QLHW� LQ�DQGHUH�JHGHHOWHV�YDQ�KHW�V\VWHHP�JDDQ��=RGUD�X�GLW�ZHO�GRHW��]DO�HU�HHQ�DODUP�RQWVWDDQ��*HGXUHQGH�GH]H�LQORRSWLMG�NXQW�X�KHW�V\VWHHP�XLWVFKDNHOHQ�PHW�XZ�NRGH�
�� 'H�LQORRSWLMG�EHJLQW�]RGUD�X�GH WRHJDQJVGHXU�RSHQW�RI�ZDQQHHU�X�XZ�LQORRS]RQH�ELQQHQORRSW��=RODQJ�X�GH�SLHSHU�KRRUW��NXQW�X�XZ�V\VWHHP�XLWVFKDNHOHQ�]RQGHU�GDW�HHQ�DODUP�RQWVWDDW��=RGUD�GH�SLHSHU�EHJLQW��]DO�GH�YHUOLFKWLQJ�YDQ�KHW�GLVSOD\�DDQ�JDDQ� 3LHS��3LHS

'H�KXLGLJH�GDWXP�HQ�WLMG�]LMQ�DDQJHGXLG�RS�KHW�GLVSOD\� 'L������0UW��������� 9RHU�GH�µ�¶ LQ�JHYROJG�GRRU�XZ�NRGH��9RRU�LHGHUH�WRHWV�GLH�X�LQYRHUW�YHUVFKLMQW�HHQ�µ¶ LQ�KHW�GLVSOD\��0HW�GH�µ�¶ LV�HHQ�IRXWH�LQYRHU�WH�KHUVWHOOHQ� *HHI�.RGH
����NRGH*HHI�.RGH�

8LWVFKDNHOHQ"�� 'UXN�RS�GH�-D�WRHWV� 99.ODDU"�� 'UXN�QRJPDDOV�RS�GH�-D�WRHWV�RP�WH�EHYHVWLJHQ�GDW�X�NODDU�EHQW� 99'L������0UW�������
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8,76&+$.(/(1�1$�((1�$/$50
$OV�HU�HHQ�DODUP�RQWVWDDW�LQ�KHW�V\VWHHP��GDQ�]XOOHQ�GH�VLUHQH�HQ�GH�IOLWVODPS�ZRUGHQ�JHDFWLYHHUG�HQ�GH�GRRUPHOGLQJ�ZRUGW�JHVWDUW��8LWHUDDUG�DOOHHQ�LQGLHQ�XZ�V\VWHHP�YDQ�GH]H�RSWLHV�LV�YRRU]LHQ��.RPW�X�QD�HHQ�DODUP�KHW�SDQG�ELQQHQ��GDQ�NDQ�GH�VLUHQH�DO�VWLO�]LMQ�RPGDW� GH�VLUHQH�]R�JHSURJUDPPHHUG�LV��0DDU� GH� URGH� /('� ]DO� DDQ� ]LMQ��2S� GH]H�ZLM]H� NXQQHQ� HU�PHHUGHUH� DODUPHQ� RS� GH� VLUHQH�ZRUGHQ�ZHHUJHJHYHQ��
:DQQHHU�X�]HOI�SHU�RQJHOXN�HHQ�DODUP�YHURRU]DDNW��QHHP�GDQ�RQPLGGHOOLMN�FRQWDFW�RS�PHW�GH�PHOGNDPHU�RP�HHQ�RQQRGLJH�UHDFWLH�WH�YRRUNRPHQ�
�� 'H�LQORRSWLMG�EHJLQW�]RGUD�X�GH�WRHJDQJVGHXU�RSHQW�RI�ZDQQHHU�X�XZ�LQORRS]RQH�ELQQHQORRSW��=RODQJ�X�GH�SLHSHU�KRRUW��NXQW�X�XZ�V\VWHHP�XLWVFKDNHOHQ�]RQGHU�GDW�RSQLHXZ�HHQ�DODUP�RQWVWDDW��=RGUD�GH�SLHSHU�EHJLQW��]DO�GH�YHUOLFKWLQJ�YDQ�KHW�GLVSOD\�DDQ�JDDQ�2S�KHW�EHGLHQGHHO�LV�GH�URGH�/('�µ$ODUP¶�DDQ�

3LHS��3LHS
'H�KXLGLJH�GDWXP�HQ�WLMG�]LMQ�DDQJHGXLG�RS�KHW�GLVSOD\� 'L������0UW��������� 9RHU�GH�µ�¶ LQ�JHYROJG�GRRU�XZ�NRGH��9RRU�LHGHUH�WRHWV�GLH�X�LQYRHUW�YHUVFKLMQW�HHQ�µ¶ LQ�KHW�GLVSOD\��0HW�GH�µ�¶ LV�HHQ�IRXWH�LQYRHU�WH�KHUVWHOOHQ� *HHI�.RGH

����NRGH*HHI�.RGH�
8LWVFKDNHOHQ"�� 'UXN�RS�GH�-D�WRHWV� 99+HW�V\VWHHP�LV�XLWJHVFKDNHOG��1X�YROJW�HHQ�RSVRPPLQJ�YDQ�DOOH�VWRULQJHQ�HQ�DODUPHQ��PHW�GDWXP�HQ�WLMG�YDQ�GH�JHEHXUWHQLV��,Q�GLW�JHYDO�LV�HU�HHQ�DODUP�JHZHHVW�LQ�]RQH����GH�DFKWHUGHXU��+HW�DODUP�LV�RSJHWUHGHQ�RS�PDDQGDJ���PDDUW��RP����XXU����
,Q�$ODUPJHKHXJHQ

=LMQ�HU�QRJ�PHHU�DODUPHQ�RI�VWRULQJHQ��GDQ�ZRUGHQ�GH]H�QD�HONDDU�JHWRRQG� ,QEUDDN
���$FKWHUGHXU
0D������0UW��������� 'UXN�RS�GH�-D�WRHWV�RP�KHW�LQEUDDNDODUP�WH�EHYHVWLJHQ� 996\VWHHP�8LW+HW�V\VWHHP�LV�XLWJHVFKDNHOG 'L������0UW�������

127((5�'(�6725,1*�2) +(7�$/$50�,1 8:�/2*%2(.��
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6&+(0$7,6&+�29(5=,&+7 9$1�'(�.(8=(/,-67(1
'H�YROJHQGH�NHX]HOLMVW�JHHIW�X�HHQ�RYHU]LFKW�YDQ�DOOH�PRJHOLMNKHGHQ�LQ�GH�&'���PHW�GH�PDQDJHUFRGH�+LHURQGHU�KHHIW�X�HHQ�RYHU]LFKW�YDQ�GH�WRHWVHQ�GLH�X�GLHQW�LQ�WH�GUXNNHQ�RP�DDQ�GH�JHZHQVWH�RSWLH WH�NRPHQ��
'H�V\PEROHQ�GLH�JHEUXLNW�ZRUGHQ�]LMQ�GH�YROJHQGH�
9 -D�WRHWV ;� 1HH�WRHWV p 9RRUXLW n 7HUXJ

.(8=(/,-67�9225�'(�&'��
(U�]LMQ�]HV�PRJHOLMNH�PHQX�RSWLHV��$IKDQNHOLMN�YDQ�GH�SURJUDPPHULQJ�GRRU�GH�LQVWDOODWHXU�]XOW�X�PHW�XZ�NRGH�QLHW�WRW�DOOH�RSWLHV�WRHJDQJ�NULMJHQ��,QGLHQ�X�PHHU�RSWLHV�ZHQVW�NXQW�X�FRQWDFW�RSQHPHQ�PHW�XZ�LQVWDOODWHXU�
'H]H�PHQX¶V�RI�NHX]HOLMVWHQ�ELHGHQ�X�GH�YROJHQGH�PRJHOLMNKHGHQ�
1DDP�YDQ�KHW�PHQX :DW�GH�IXQFWLH�LV�YDQ�GH]H�RSWLH
�� ,QVFKDNHO�0HQX (U�]LMQ�YLHU�PRJHOLMNH�VXE�RSWLHV�

x 1RUPDDO�,Q 6FKDNHOW�KHW�V\VWHHP�LQ�x *HGHHOWHOLMN�,Q 6FKDNHOW�KHW�V\VWHHP�JHGHHOWHOLMN�LQ�PHW�DXWRPDWLVFK�RYHUEUXJJLQJ�YDQ�]RQHV��'H]H�]RQHV�]LMQ�JHSURJUDPPHHUG�GRRU�GH�LQVWDOODWHXU�
x 'LUHFW�,Q 6FKDNHOW�KHW�V\VWHHP�LQ�]RQGHU�XLWORRSWLMG�x *HIRUFHHUG�,Q 6FKDNHOW�KHW�V\VWHHP�LQ�PHW�DOOH�µ2SHQ�=RQH�V�¶�RYHUEUXJG�
x 9RULJH�0HQX *D�WHUXJ�QDDU�KHW�YRULJH�PHQX�

�� 2YHUEUXJ 2YHUEUXJJLQJ�YDQ�RSHQ�]RQHV��� 'HXUEHO�6LU��7HVW x 'HXUEHO 6FKDNHO�GHXUEHO�DDQ�XLWx 7HVW�6LUHQH 7HVW�GH�]RHPHU��ELQQHQ��EXLWHQVLUHQHV��� ,QVW�*HK�7LMG�'DJ x 7RRQ�*HKHXJHQ *HGHWDLOOHHUGH�OLMVW�YDQ�DO�GH�JHEHXUWHQLVVHQ�LQ�KHW�V\VWHHP��PHW�DDQGXLGLQJ�YDQ�GH�WLMG�	�GDWXP�x 7LMG 9HUDQGHU�GH�KXLGLJH�WLMG�x 'DWXP 9HUDQGHU�GH�KXLGLJH�GDWXP��� :LM]LJ�NRGHV x :LM]LJ�HLJHQ�NRGH :LM]LJ�GH�PDQDJHU NRGH�x :LM]LJ�NRGHV :LM]LJ�XZ�HLJHQ�NRGH�RI�DOOH�NRGHV�x *HEUXLNHU�2SWLHV :LM]LJ�GH�JHEUXLNHU�RSWLHV�x .RGHWHOOHU��� +HW�DDQWDO�NHHU�GDW�NRGH���NDQ�JHEUXLNW�ZRUGHQ��0D[LPXP����NHHU��� $ODUPJHKHXJHQ /LMVW�YDQ�GH�ODDWVWH�JHEHXUWHQLV�LQ�KHW�V\VWHHP��'H]H�JHEHXUWHQLV�YHUGZLMQW�QD�GH�HHUVW�YROJHQGH�LQVFKDNHOLQJ��� .ODDU" 9HUODDW�KHW�V\VWHHP�
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:,-=,*(1�9$1�&2'(¶6
:LM]LJ�FRGH�
,Q�GLW�V\VWHHP�NXQQHQ�WRWDDO���FRGH¶V��ZDDUYDQ�ppQ�FRGH�GH�PDQDJHUFRGH�LV��'XV�YRRU�GH�JHEUXLNHU�]LMQ�HU���FRGH¶V�LQ�WH�YRHUHQ�
�� 7RHWV�GH�PDQDJHUFRGH�LQ�� *D�PHW�GH�p QDDU�KHW�PHQX�ZLM]LJ�FRGH¶V�� 'UXN�RS�GH�MD�WRHWV�9+HW�V\VWHHP�YUDDJW���³ZLM]LJ�HLJHQ�FRGH´ �GLW�LV�GH�PDQDJHU�FRGH��� 'UXN�RS�p+HW�V\VWHHP�YUDDJW���³ZLM]LJ�FRGH¶V´�� 'UXN�RS�GH�MD�WRHWV�9+HW�V\VWHHP�EHJLQW�GDQ�ELM�FRGH����8�NXQW�QX�PHW�GH�p�HQ�n QDDU�GH�JHZHQVWH�FRGH�SODDWVJDDQ��GLH�X�ZLOW�YHUDQGHUHQ�RI�ZLM]LJHQ�� ��]LH�FRGH�OLMVW�RS�SDJLQD������ $OV�X�ELM�GH�JHZHQVWH�NFRGH�SODDWV�EHQW�GUXN�X�RS�GH�MD �WRHWV�9+HW�V\VWHHP�YUDDJW���³QLHXZH�FRGH�"´�� 'UXN�GH QLHXZH���FLMIHULJH�FRGH�LQ��OHW�RS�LQ�GH�FRGH�PDJ�JHHQ � YRRUNRPHQ���� 'UXN�YRRU�KHW�EHYHVWLJHQ�RS�GH�MD�WRHWV�9+HW�V\VWHHP�YUDDJW���³KHUKDDO´�� 'UXN�QX�QRJPDDOV�GH�FRGH�LQ�JHYROJG�GRRU�GH�MD �WRHWV�9'H�FRGH�LV�QX�JHZLM]LJG����� 'UXN�QX�PHHUGHUH�PDOHQ�RS�GH�QHH�WRHWV�;��WRWGDW�KHW�V\VWHHP�YUDDJW�´NODDU"´��� 'UXN�RS�GH MD�WRHWV�9��KHW�V\VWHHP�LV�ZHHU�LQ�GH�GDJVWDQG�&RGH�RSWLHV�
9RRU�LHGHUH�FRGH��NXQW�X�EHSDOHQ�ZDW�GH�JHEUXLNHU�PDJ�PHW�GH�FRGH�'H�YROJHQGH�RSWLHV�]LMQ�PRJHOLMN�
9L� �9ROOHGLJ�LQVFKDNHOHQ*L� �*HGHHOWHOLMN�LQVFKDNHOHQ���ELM�WKXLV�VLWXDWLH�8V� �8LWVFKDNHOHQ2E� �2YHUEUXJJHQ����HHQ�PHOGHUJURHS�WLMGHOLMN�EXLWHQ�JHEUXLN�VWHOHQ�0J� �0DQDJHU����PHW�GH]H�RSWLH�NULMJW�GH�JHEUXLNHU�WRHJDQJ�WRW�GH�GLYHUVH�PHQX¶V�
$OV�HHQ�JHEUXLNHU�PHHUGHUH�VFKDNHO�RSWLHV�N ULMJW�WRHJHZH]HQ��NULMJW�GH�JHEUXLNHU�ELM�KHW�LQYRHUHQ�YDQ'H�FRGH�HHQ�NHX]H�PHQX��ZDDUELM�PHQ�PRHW�NLH]HQ�KRH�PHQ�LQ�ZLO�VFKDNHOHQ�
+HW�ZLM]LJHQ�YDQ�GH�JHEUXLNHUV�RSWLHV�
��� 7RHWV�GH�PDQJHUFRGH�LQ���� *D�PHW�GH�p QDDU�KHW�PHQX�ZLM]LJ�FRGH¶V��� 'UXN�RS�GH�MD�WRHWV�9��� 'UXN�WZHH�NHHU�RS�p��WRW�GDW�KHW�V\VWHHP�³JHEUXLNHU�RSWLHV´ DDQJHHIW���� 'UXN�RS�GH�MD�WRHWV�9��� *D�PHW�GH�p�HQ�n QDDU�GH�JHZHQVWH�FRGH�SODDWV���� 'UXN�RS�GH�MD�WRHWV�91X�]LHW�X�GH�DDQZH]LJH�RSWLHV�YRRU�GH]H�JHEUXLNHU���� 'UXN�RS�GH�MD�WRHWV�9��� 5HFKWV�LQ�KHW�YHQVWHU�JDDW�QX�HHQ�RSWLH�NLSSHUHQ��PHW�GH�p�HQ�n NXQW�X�QDDU�HHQ2SWLH�JDDQ�GLH�X�ZLOW�WRHYRHJHQ��RI�YHUZLMGHUHQ����� 'UXN�RS�GH�MD�WRHWV�9'H�RSWLH�ZRUGW�QX�WRHJHYRHJG��RI�YHUZLMGHUG��5HFKWV�LQ�KHW�YHQVWHU�NLSSHUW�QX�³ RN´$OV�X�PHHU�RSWLHV�ZLOW�WRHYRHJHQ��RI�YHUZLMGHUHQ�NXQW�X�KDQGHOLQJ���HQ����KHUKDOHQ�%HQW�X�NODDU��GUXN�GDQ�QRJPDDOV�RS�GH�MD�WRHWV�9���� 'UXN�QX�PHHUGHUH�PDOHQ�RS�GH�QHH�WRHWV�;��WRWGDW�KHW�V\VWHHP�YUDDJW�´NODDU"´��� 'UXN�RS�GH MD�WRHWV�9��KHW�V\VWHHP�LV�ZHHU�LQ�GH�GDJVWDQG�
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��������$OJHPHHQ
��� %HWURXZEDUH�VWDDW
����� OQEUDDNVLJQDOHULQJVV\VWHPHQ�PRHWHQ�LQ�EHWURXZEDUH�VWDDW�ZRUGHQ�JHKRXGHQ���+LHUWRH�LV�WHQPLQVWH�KHW�YROJHQGH�QRRG]DNHOLMN�D� (HQ�JRHG�EHKHHU�GRRU�GH�JHEUXLNHU�E� 3HULRGLHNH�FRQWUROH�HQ�SUHYHQWLHI�RQGHUKRXG�GRRU�GH�JHEUXLNHU�&� 3HULRGLHNH�FRQWUROH��LQVSHFWLH�HQ�SUHYHQWLHI�RQGHUKRXG�GRRU�KHW�EHYHLOLJLQJVEHGULMI�RI�GLHQV�JHPDFKWLJGH�
��� 2QGHUKRXGVRYHUHHQNRPVW
����� (HQ�HQ�DQGHU�GLHQW�JHUHJHOG� WH�ZRUGHQ�LQ�HHQ�WXVVHQ�RQGHUKRXGHU�HQ�JHEUXLNHU�WH�VOXLWHQ�RYHUHHQNRPVW���,QGLHQ�GH�RQGHUKRXGHU�HHQ�DQGHU�LV�GDQ�KHW�HUNHQGH�EHYHLOLJLQJVEHGULMI�GDW�GH�LQVWDOODWLH�OHYHUGH��GLHQW�GH�JHEUXLNHU�ELM�KHW�VOXLWHQ�YDQ�GH�RYHUHHQNRPVW�DDQ�GH�RQGHUKRXGHU�EHKDOYH�KHW�LQVWDOODWLHDWWHVW�RRN�GH�EHVFKHLGHQ�WHU�EHVFKLNNLQJ�WH�VWHOOHQ�GLH�GRRU�KHW�EHYHLOLJLQJVEHGULMI�]LMQ�YHUVWUHNW�RYHUHHQNRPVWLJ�GH�9RRUVFKULIWHQ�YRRU�LQEUDDNVLJQDOHULQJVV\VWHPHQ�DUW�������'H]H�EHVFKHLGHQ�PRHWHQ�WH�DOOHQ�WLMGHQ�DOV�YHUWURXZHOLMNH�JHJHYHQV��GRFK�EHVFKLNEDDU�YRRU�GH�RQGHUKRXGHU��ZRUGHQ�EHZDDUG�$OOH�RQGHUKRXGVZHUN��]RDOV�SUHYHQWLHI�RQGHUKRXG��LQVSHFWLH�HQ�UHSDUDWLH��PRHW�DOV�JHEHXUWHQLV�LQ�KHW�ORJERHN�ZRUGHQ�YHUPHOG�
� %HKHHU�GRRU�JHEUXLNHU
��� 6\VWHHPEHKHHUGHU
����� 'H�JHEUXLNHU�GLHQW�HHQ�RI�PHHU�SHUVRQHQ�DDQ�WH�ZLM]HQ�GLH�YROGRHQGH�JHVFKRROG�LV�]LMQ�RP�WH�IXQJHUHQ�DOV V\VWHHPEHKHHUGHU��6%����'H�RQGHUKRXGHU�JHHIW�GH�6%�GH�QRGLJH�LQVWUXFWLH���'H�6%�LV�EHODVW�PHW�GH�EHGLHQLQJ��GH�SHULRGLHNH�FRQWUROH�HQ�KHW�SUHYHQWLHYH�RQGHUKRXGVZHUN�DOV�RPVFKUHYHQ�RQGHU����'H�6%�GLHQW�GH�RQGHUKRXGHU�WH�LQIRUPHUHQ�RYHU�ZLM]LJLQJHQ�LQ�GH�DODUPRUJDQLVDWLH��ELMYRRUEHHOG�ZLM]LJLQJ�YDQ�WHOHIRRQQXPPHUV��GLH�YDQ�LQYORHG�NXQQHQ�]LMQ�RS�KHW�JRHG�IXQFWLRQHUHQ�YDQ�KHW�LQEUDDNVLJQDOHULQJVV\VWHHP���'H�6%�GLHQW�YRRUWV�GH EHWURNNHQHQ�WH�LQVWUXHUHQ�WHU]DNH�LQEUDDNSUHYHQWLH�HQ�KHW�YRRUNRPHQ�YDQ�RQHFKWH��RQJHZHQVWH�HQ�QRGHOR]H�DODUPPHOGLQJHQ�
��� ,QIRUPHUHQ�YDQ�GH�EHYRHJGH�DXWRULWHLWHQ
����� ,QGLHQ�GH�LQVWDOODWLH�LV�YRRUJHVFKUHYHQ�GRRU�HHQ�EHYRHJGH�DXWRULWHLW��GLHQW�GH]H�W H�ZRUGHQ�JHwQIRUPHHUG�RYHU�HONH�JHGHHOWHOLMNH�RI�YROOHGLJH�EXLWHQEHGULMIVWHOOLQJ�YDQ�HHQ�GHWHFWLHJURHS���'LW�JHOGW�YRRU�HONH�RQGHUEUHNLQJ�YDQ�GH�ZHUNLQJ�YDQ�GH�LQVWDOODWLH�YROJHQV�����HQ�HONH�ZLM]LJLQJ�RI�XLWEUHLGLQJ�YROJHQV�����'H]H�PHOGLQJ�PRHW�RQPLGGHO OLMN�SODDWVYLQGHQ�RI�� LQGLHQ�GH�EXLWHQEHGULMIVWHOOLQJ�WLMGLJ�LV�WH�YRRU]LHQ�� PLQVWHQV�GULH�GDJHQ�YDQ�WHYRUHQ�'H�EHYRHJGH�DXWRULWHLW�GLH�JHZDDUVFKXZG�LV�ELM�KHW�XLW�EHGULMI�QHPHQ�YDQ�GH�GHWHFWLHJURHSHQ�PRHW�RRN�ZRUGHQ�LQJHOLFKW�DOV�GH�LQVWDOODWLH�ZHHU�LQ ZHUNLQJ�ZRUGW�JHVWHOG�
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��� 2QGHUEUHNLQJ�YDQ�GH�V\VWHHPZHUNLQJ
����� ,QGLHQ�GH�IXQFWLRQHULQJ�YDQ�KHW�LQEUDDNVLJQDOHULQJVV\VWHHP�ZRUGW�RQGHUEURNHQ�WHQ�JHYROJH�YDQ�RQGHUKRXGVZHUN�HQ�RI�VWRULQJHQ��GLHQW�GH�JHEUXLNHU�WH�KDQGHOHQ�RYHUHHQNRPVWLJ�����
��� 0DDWUHJHOHQ�WHU�YRRUNRPLQJ�YDQ�QRGHORRV�DODUP
����� 'H�JHEUXLNHU�GLHQW�HU�YRRU�WH�]RUJHQ�GDW�QRGHORRV�DODUP�DO�GDQ�QLHW�WHQ�JHYROJH�YDQ�VLPXOHUHQGH�JHEHXUWHQLVVHQ�]RYHHO�PRJHOLMN�DFKWHUZHJH�EOLMIW�
��� :LM]LJLQJHQ�HQ�XLWEUHLGLQJHQ�
����� 'H�JHEUXLNHU�PRHW�ELM�HONH�YHUDQGHULQJ�WHQ�DDQ]LHQ�YDQ�KHW�JHEUXLN�YDQ�EHYHLOLJG�RSSHUYODN�HQ�UXLPWHV�HQ�GH�SODDWVLQJ�YDQ�DSSDUDWXXU��HYHQDOV�ELM�HONH�XLWEUHLGLQJ�RI�ZLM]LJLQJ�YDQ�KHW�EHYHLOLJG�RSSHUYODN��JHSODQG�GRRU�GH�JHEUXLNHU�RI�YDVWJHVWHOG�WLMGHQV�HHQ�FRQWUROH�YR OJHQV������HHQ�GDDUPHH�RYHUHHQVWHPPHQGH�DDQSDVVLQJ�HQ�XLWEUHLGLQJ�YDQ�KHW�LQEUDDNVLJQDOHULQJVV\VWHHP�ODWHQ�GRRUYRHUHQ���2P�HHQ�MXLVWH�DDQSDVVLQJ�YDQ�GH�LQVWDOODWLH�WH�ZDDUERUJHQ�PRHW�GH�JHEUXLNHU�GH�YROJHQGH�PDDWUHJHOHQ��ODWHQ��QHPHQ�
����� +HW�HUNHQGH�EHYHLOLJLQJVEHGULMI�PRHW�GH�DDQVOXLWVFKHPD
V�HQ�OLMVWHQ��GH�LQVWDOODWLHSODWWHJURQGHQ�HQ�EHGLHQLQJVYRRUVFKULIWHQ�DDQSDVVHQ�DDQ�GH�QLHXZH�QRPLQDOH�VWDDW���7HYHQV�GLHQW�KLM�GH�JHEUXLNHU�WH�ZLM]HQ�RS�HHQ�PRJHOLMNH�DDQSDVVLQJ�YDQ�GH�DODUPRUJDQLVDWLH�
����� 'H�RQGHUKRXGHU�HQ�GH�JHEUXLNHU�PRHWHQ�LQ�GH�RQGHUKRXGVRYHUHHQNRPVW�GH�EHVFKULMYLQJ�YDQ�GH�RPYDQJ�YDQ�KHW�LQEUDDNVLJQDOHULQJVV\VWHHP�HQ�RI�GH�WLMGVLQWHUYDOOHQ�YRRU�GH�RQGHUKRXGVZHUN]DDPKHGHQ�DDQSDVVHQ�DDQ�GH�QLHXZH�QRPLQDOH�VWDDW�'DDUQD�PRHWHQ�GH�RQGHUKRXGHU�HQ GH�JHEUXLNHU�KHW�JHZLM]LJGH�RI�XLWJHEUHLGH�GHHO�YDQ�KHW�LQEUDDNVLJQDOHULQJVV\VWHHP�RSQHPHQ�LQ�KHW�RQGHUKRXGVSURJUDPPD��LQ�RYHUHHQVWHPPLQJ�PHW�GH�QLHXZH�QRPLQDOH�VWDDW�
��� ,QIRUPHUHQ�YDQ�GH�RQGHUKRXGHU
����� 6WRULQJHQ�GLH�QLHW�GRRU�GH�6%�YHUKROSHQ�NXQQ HQ�ZRUGHQ�GLHQW�GH�JHEUXLNHU�RQYHUZLMOG�DDQ�GH�RQGHUKRXGHU�WH�PHOGHQ�
��� 5HJLVWUDWLH�LQ�ORJERHN
����� $OOH�JHEHXUWHQLVVHQ��VDPHQKDQJHQG�PHW�KHW�IXQFWLRQHUHQ�YDQ�KHW�LQEUDDNVLJQDOHULQJVV\VWHHP��PRHWHQ�LQ�HHQ�ORJERHN�ZRUGHQ�ELMJHVFKUHYHQ���+HW�ELMKRXGHQ� YDQ�HHQ�ORJERHN�LV�QRGLJ�WHU�YHUNULMJLQJ�YDQ�HHQ�GRRUORSHQGH�GRFXPHQWDWLH�EHWUHIIHQGH�GH�ZHUNHOLMNH�VWDDW�HQ�GH�EHGULMIVWRHVWDQGHQ�YDQ�HHQ�LQEUDDNVLJQDOHULQJVV\VWHHP�
� 3HULRGLHNH�FRQWUROH�HQ�SUHYHQWLHI�RQGHUKRXG�GRRU�GH�JHEUXLNHU
��� 1RRG]DDN�HQ�IUHTXHQWLH
����� 3HULRGLHNH�FRQWUROH�HQ�SUHYHQWLHI�RQGHUKRXG�RPYDWWHQ�GH�PDDWUHJHOHQ�GLH�YHUHLVW�]LMQ�RP�KHW�LQEUDDNVLJQDOHULQJVV\VWHHP�LQ�GH�EHGULMIVYDDUGLJH�VWDDW�WH�KRXGHQ�
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2PYDQJ�HQ�IUHTXHQWLH�YDQ�KHW�RQGHUKRXG�]LMQ�DIKDQNHOLMN�YDQ�KHW�WRHJHSDVWH�LQEUDDNVLJQDOHULQJVV\VWHHP�HQ�GH�EHGULMIVRPVWDQGLJKHGHQ�WHU�SODDWVH���%HLGH�PRHWHQ�ZRUGHQ�YDVWJHOHJG�HQ�RQGHUGHHO�XLWPDNHQ�YDQ�GH�RQGHUKRXGVRYHUHHQNRPVW�YDQ�GH�IDEULNDQW�
��� 3HULRGLHNH�FRQWUROH�GRRU�GH�V\VWHHPEHKHHUGHU��6%�
����� 'RRU�GH�6%�NXQQHQ�FRQWUROHV�ZRU GHQ�XLWJHYRHUG��ZDDUELM�GH�ZHUNRPYDQJ�HQ�GH�KHUKDOLQJVIUHTXHQWLH�GRRU�GH�RQGHUKRXGHU�HQ�RI�GH�EHYRHJGH�DXWRULWHLW�ZRUGHQ�YDVWJHOHJG�
����� 'H�6%�FRQWUROHHUW�RI�KHW�DODUPRUJDQLVDWLHSODQ�QRJ�RYHUHHQVWHPW�PHW�GH�EHGULMIVYDDUGLJH�VWDDW�YDQ�GH�EHVWDDQGH�YRRU]LHQLQJHQ�LQ�GH�]RQHV�
��� 3UHYHQWLHI�RQGHUKRXG�GRRU�GH�V\VWHHPEHKHHUGHU��6%�
����� 'RRU�HHQ�6%�YDQ�GH�JHEUXLNHU�NXQQHQ�DDQ�GH�LQVWDOODWLH�GH�YROJHQGH�ZHUN]DDPKHGHQ�ZRUGHQ�YHUULFKW��PHW�LQDFKWQHPLQJ�YDQ�GH�YRRUVFKULIWHQ�YDQ�GH�IDEULNDQW�� � XLWZHQGLJ�UHLQLJHQ�YDQ�GH�DSSDUDWXXU

0HOGNDPHU
%LM�GH�LQVWDOODWLH�YDQ�XZ�V\VWHHP�NULMJW�X��DOV�X�DDQJHVORWHQ�EHQW�RS�HHQ�PHOGNDPHU��HHQ�DDQWDO�PHOGNDPHU�SDVMHV���'H]H�SDVMHV�]LMQ�YRRU�GH�VOHXWHOKRXGHUV���+HW�LV�GH�EHGRHOLQJ�GDW�X�WHQ�PLQVWH�GULH�VOHXWHOKRXGHUV�DDQVWHOW���$OV�VOHXWHOKRXGHU�NXQW�X�ELMYRRUEHHOG�GLHJHQHQ�DDQVWHOOHQ�GLH�WRFK�DO�HHQ�VOHXWHO�KDGGHQ��X]HOI��GH�DGMXQFW �GLUHFWHXU�HQ�GHJHQH�GLH�
V�PRUJHQV�KHW�HHUVWH�ELQQHQ�PRHW�8�JHHIW�ELM�RQV�GH�VOHXWHOKRXGHUV�PHW�GH�MXLVWH�SDVQXPPHUV�RS��G�P�Y�� KHW�GDDUYRRU�EHVWHPGH�IRUPXOLHU�DFKWHU�LQ�GLW�ERHNMH���HQ�YDQDI�GDW�PRPHQW�DFFHSWHUHQ�ZLM�HHQ�LQ � HQ�XLWVFKDNHOIRXW���YDOV �DODUP�DOOHHQ�YDQ�GLH�SHUVRQHQ���+HW�PHOGNDPHUSDVMH�LV�VWULNW�SHUVRRQOLMN��OHGHU� PRHW GDQ�RRN�]LMQ�RI�KDDU�HLJHQSDVMH�JHEUXLNHQ�ZDQW�DOV�GH�QDDP�QLHW�FRUUHVSRQGHHUW�PHW�KHW�SDVQXPPHU��ZRUGW�XZ�PHOGLQJ�QLHW�JHDFFHSWHHUG�(HQ�VOHXWHOKRXGHU�PRHW�GH�SROLWLH�WRHJDQJ�NXQQHQ�YHUVFKDIIHQ�WRW�KHW�ULVLFR �DGUHV���'DW�ZLO�GXV�]HJJHQ�GDW�KLM�RI�]LM�GH�VOHXWHO�YDQ�GH�WRHJDQJVGHXUHQ�HQ�GH�VOHXWHO��HQ� RI�FRGH��YDQ�KHW�DODUPV\VWHHP�PRHW�KHEEHQ�'H�YROJRUGH�ZDDULQ�X�XZ�VOHXWHOKRXGHUV�RSJHHIW��LV�DXWRPDWLVFK�GH�YROJRUGH�ZDDULQ�GH�VOHXWHOKRXGHUV�ZRUGHQ�JHEHOG���'H�HHUVWH�RS�KHW�OLMVWMH�ZRUGW�KHW�HHUVWH�JHEHOG���$OV�GLH�QLHW�WKXLV�LV�ZRUGW�QXPPHU�WZHH�JHEHOG ��HQ]RYRRUW�2PGDW�HU�LHGHUH�GDJ�KRQGHUGHQ�V\VWHPHQ�YHUNHHUG�ZRUGHQ�LQ � RI�XLWJHVFKDNHOG��LV�KHW�WHFKQLVFK�QLHW�PRJHOLMN�RP�YDQXLW�GH�PHOGNDPHU�PHW�X�FRQWDFW�RS�WH�QHPHQ��RQGDQNV�GH�H[WUD�EH]HWWLQJ�YDQ�KHW�DDQWDO�FHQWUDOLVWHQ�HQ�GH�SULRULWHLWVVWHOOLQJ�YDQ� GH�DODUPPHOGLQJHQ���2PGDW�PHQ�RYHU�KHW�DOJHPHHQ�KHW�SDVQXPPHU�QLHW�YRRU�KDQGHQ�KHHIW�HQ�KHW�]RHNHQ�RI�YUDJHQ�QDDU�KHW�SDVQXPPHU�]RYHHO�WLMGVEHVODJ�QHHPW�GDW�GH�HFKWH�DODUPPHOGLQJHQ�QLHW�PHHU�VQHO�RSJHYROJG�NXQQHQ�ZRUGHQ���7HPHHU�GDDU�GH]H�PHOGLQJHQ�]LFK�JHFRQFHQWUHHUG�YRRUGRHQ�WLMGHQV�VSLWVXUHQ��GLW�ZLO�]HJJHQ�
V�PRUJHQV�WXVVHQ�����X�HQ�����X�HQ�
V�PLGGDJV�WXVVHQ������X�HQ������X��'H]H�SUREOHPHQ�NXQQHQ�ZRUGHQ�YRRUNRPHQ�DOV�X�KHW�RQGHUVWDDQGH�RSYROJW�



EOLFRQ�LQVWDOO�EY��

*HEUXLNHUVKDQGOHLGLQJ�YRRU�GH�&'���� 3DJLQD���

+RH�WH�KDQGHOHQ�LQ�JHYDO�YDQ�HHQ�YDOV�DODUP�
� 3DN�XZ�PHOGNDPHU�SDVMH�
� %HO�KHW�WHOHIRRQ�QXPPHU�DDQ�GH�DFKWHUNDQW�YDQ�KHW�SDVMH�
� *HHI�XZ�QDDP�HQ�XZ�SDVQXPPHU�GRRU�
� *HHI�GRRU�GDW�HU�HHQ�YDOV�DODUP�LV�JHZHHVW�HQ�HYHQWXHHO�GH�UHGHQ�GDDUYDQ�

+RH�WH�KDQGHOHQ�DOV�GH�VOHXWHODGUHVVHQ�VOHXWHOKRXGHUV�YHUDQGHUHQ�
� 0DDN�HHQ�NRSLH�YDQ�KHW�IRUPXOLHU�DFKWHU�LQ�GLW�ERHNMH�
� 9XO�GH�QLHXZH�OLMVW�YDQ�VOHXWHOKRXGHUV�LQ�RS�GH�NRSLH�
� =HQG�GH�NRSLH�SHU�ID[�QDDU�%OLFRQ�WH�*LO]H�ID[QXPPHU������ ��������RI��DOV�X�QLHW�LQ�KHWEH]LW�EHQW�YDQ�HHQ ID[��SHU�EULHI�QDDU�%OLFRQ�%HYHLOLJLQJHQ��3RVWEXV���������=+�*LO]H8�NXQW�RRN�GH�ZLM]LJLQJHQ�PDLOHQ�QDDU��� PHOGNDPHU#EOLFRQ�QO

3ULRULWHLWVVWHOOLQJ�PHOGLQJHQ
%UDQG�DODUP� 3ULRULWHLW��3DQLHN�RQGHUVWHXQLQJVDODUP 3ULRULWHLW��,QEUDDNDODUP 3ULRULWHLW��6WURRPXLWYDO� 3ULRULWHLW��7HFKQLVFK�DODUP 3ULRULWHLW��
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9RRUNRPHQ�YDQ�RQQRGLJ�DODUP
2QQRGLJ�DODUP�LV�YDDN�GH�RRU]DDN�YDQ�YHHO�HUJHUQLV���'H�SROLWLH�HQ�GH�VOHXWHOKRXGHUV�VWDDQ�YRRU�QLHWV�RS�GH�VWRHS��HWF���0HHVWDO�NDQ�HHQ�RQQRGLJ�DODUP�ZRUGHQ�YRRUNRPHQ�ZDQQHHU�X�]LFK�DDQ�GH�YROJHQGH�SXQWHQ�KRXGW�
�����������/HHV�GH]H�KDQGOHLGLQJ�HHUVW�QDXZNHXULJ�GRRU�YRRUGDW�X�KHW�V\VWHHP�JDDW�JHEUXLNHQ�
� =RUJ�HUYRRU�GDW�DOOH�UDPHQ�HQ�GHXUHQ�]LMQ�JHVORWHQ�YRRUGDW�X�KHW� SDQG�YHUODDW�
� =RUJ�HUYRRU�GDW�HU�JHHQ�]ZDUH�REMHFWHQ�VWDDQ��RI�NXQQHQ�YDOOHQ��RS�
GUXN �JHYRHOLJH�PDWWHQ
�
� %LM�JHEUXLN�YDQ�EHZHJLQJVPHOGHUV�LV�KHW�YDQ�JURRW�EHODQJ�GDW�GH�UXLPWH�YULM�LV�YDQ�KXLVGLHUHQ��PXL]HQ��UDWWHQ�H�G��2RN�DQGHUH�REMHFWHQ�]RDOV�X LWKDQJERUGHQ�RI�DQGHU�UHNODPH �PDWHULDDO�GDW�NDQ�JDDQ�EHZHJHQ�PRHW�ZRUGHQ�YHUZLMGHUG�RI�YDVWJH]HW���$OOH�RQQRGLJH�YHUZDUPLQJVV\VWHPHQ�PRHWHQ�ZRUGHQ�XLWJHVFKDNHOG�
� 9HUODDW�KHW�SDQG�DOWLMG�YLD�GH�DIJHVSURNHQ�XLWJDQJVURXWH���'LW�JHOGW�RRN�YRRU�GH�ELQQHQNR PVW�
� :HHV�YRRU]LFKWLJ�PHW�GH�DSSDUDWXXU�HQ�]RUJ�GDW�GH]H�QLHW�EHVFKDGLJHQ�NDQ�
� +RXGW�XZ�LQVWDOODWHXU�RS�GH�KRRJWH�YDQ�LQWHUQH�YHUKXL]LQJHQ��ZDQQHHU�X�RRN�PDDU�HQLJV]LQV�KHW�YHUPRHGHQ�KHHIW�GDW�GLW�LQYORHG�NDQ�KHEEHQ�RS�GH�ZHUNLQJ�YDQ�KHW�*DOD;\�V\V WHHP�
� %LM�DODUPPHOGLQJHQ�H�G��DOWLMG�XZ�LQVWDOODWHXU�LQ�NHQQLV�VWHOOHQ��]RGDW�GH]H��LQGLHQ�QRGLJ��DDQSDVVLQJHQ�NDQ�DDQEUHQJHQ�
� :DQQHHU�LQ� HQ�XLWVFKDNHOWLMGHQ�ZRUGHQ�JHFRQWUROHHUG�GRRU�HHQ�DODUPFHQWUDOH��YHUJHHW�GH]H�GDQ�QLHW�LQ�WH�OLFKWHQ�ZDQQHH U�X�DIZLMNW�YDQ�GH]H�WLMGHQ��ELMY��ELM�RYHUZHUN��
�� +HW�V\VWHHP�LV�YRRU]LHQ�YDQ�HHQ�EDFN �XS�DFFX�GLH�GH�FHQWUDOH�YDQ�VWURRP�YRRU]LHW�ZDQQHHU�GH�QHWVSDQQLQJ�XLW�PRFKW�YDOOHQ���'H�DFFX�JDDW�HFKWHU�QLHW�HHXZLJ�PHH�HQ�KHW�LV�GDDURP�]HHU�EHODQJULMN�GDW�GH�QHWVSDQQLQJ�]R�VQHO�PRJHOLMN�WHUXJ�ZRUGW�JH]HW�RS�KHW�V\VWHHP��]RGDW�GH�DFFX�ZHHU�RS�NDQ�ODGHQ�
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0(/'.$0(5)2508/,(5
'HELWHXUHQQXPPHU �
�EHGULMIV�QDDP �
2EMHFW�DGUHV �
3&���:RRQSODDWV �
7HOHIRRQQU��2EMHFW �
)D[QXPPHU �
(�PDLO �

67$1'$$5'�:$$56&+8:,1*6$'5(66(1
:D�� QDDP �� 3DVQU���
7HOHIRRQQXPPHU �
0RELHO �
:D�� QDDP � 3DVQU���
7HOHIRRQQXPPHU �
0RELHO �
:D�� QDDP � 3DVQU���
7HOHIRRQQXPPHU �
0RELHO �
:$�� 3DVQU���
7HOHIRRQQXPPHU �
0RELHO �
:D�� QDDP � 3DVQU���
7HOHIRRQQXPPHU �
0RELHO �
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