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$VLJXUDUHD�FX�SHQVLL�HVWH�FHD�PDL�LPSRUWDQW��FRPSRQHQW��D�VLVWHPXOXL�SURWHF LHL�VRFLDOH�
FDUH�FXSULQGH�XQ�VHW�GH�P�VXUL�HFRQRPLFH��OHJLVODWLYH��VRFLDOH�úL�RUJDQL]DWRULFH��RULHQWDWH�VSUH
DVLJXUDUHD�úL�PHQ LQHUHD�QLYHOXOXL�GH�WUDL�DO�SRSXOD LHL�QHDQJDMDWH�vQ�PXQF��úL�D�FHW� HQLORU
QHYRLDúL�

(IHFWLY�vQ�OXQD�QRLHPEULH������VLVWHPXO�SHQVLRQ�ULL�vQ�5HSXEOLFD�0ROGRYD�FXSULQGH������
PLL�GH�FHW� HQL��VDX�����GLQ�SRSXOD LD� �ULL��3HQVLL�GH�YkUVW��SULPHVF�������PLL�SHUVRDQH��GLQ�HL
������PLL�SHUVRDQH���SHQVLL�SULYLOHJLDWH���GH�LQYDOLGLWDWH�±�������PLL�SHUVRDQH��GH�SLHUGHUH�D
VXV LQ�WRUXOXL�IDPLOLHL�±������PLL�SHUVRDQH��SHQWUX�YHFKLPH�vQ�PXQF��±�����PLL�SHUVRDQH��SHQVLL
VRFLDOH�±������PLL�SHUVRDQH��3RWULYLW�GDWHORU�VWXGLXOXL�EXJHWHORU�JRVSRG�ULLORU�FDVQLFH�SHQVLLOH
FRQVWLWXLH�������GLQ�WRWDOXO�YHQLWXULORU�FDVQLFH�

$QDOL]D�VFKLPE�ULL�VWUXFWXULL�FRQWLQJHQWXOXL�VLVWHPXOXL�SHQVLRQ�ULL�GHPRQVWUHD]���F��vQ
GHFXUVXO�XOWLPLORU���DQL��FRWD�SHQVLLORU�GH�OLPLW��D�YkUVWHL�D�VF�]XW�GH�OD�������SkQ��OD��������vQ
WLPS�FH�FRWD�SHQVLLORU�SUHIHUHQ LDOH�D�FUHVFXW�GH�OD�������SkQ��OD��������2�DVWIHO�GH�FUHúWHUH�D
QXP�UXOXL�SHQVLLORU�SUHIHUHQ LDOH�PDMRUHD]��SRYDUD�DVXSUD�VLVWHPXOXL�vQ�vQWUHJLPH�
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1LYHOXO�GH�ED]��DO�SHQVLHL�GH�YkUVW��VH�VWDELOHúWH�vQ�P�ULPH�GH�����GLQ�VDODULXO�PHGLX�SOXV
���GLQ�VDODULX�SHQWUX�ILHFDUH�DQ�GH�YHFKLPH�vQ�PXQF����SHVWH����GH�DQL�SHQWUX�E�UED L�úL����GH
DQL�SHQWUX�IHPHL��ÌQ�DIDU��GH�DFHDVWD��OD�SHQVLL�VH�VWDELOHVF�VSRUXUL�úL�FRPSHQVD LL��SUHFRQL]DWH�GH
F�WUH�DOWH�DFWH�QRUPDWLYH��ÌQ�����������P�ULPHD�SHQVLHL�V�D�PDMRUDW�vQ�UHSHWDWH�UkQGXUL�vQ
IXQF LH�GH�FUHúWHUHD�SUH XULORU�
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�����±�PDMRUDUH�FX�������OHL�GDWRULW��OLEHUDOL]�ULL�SUH XULORU�OD�SURGXVHOH�úL�VHUYLFLLOH�GH
SULP��QHFHVLWDWH��FRPSHQVD LL�vQ�IXQF LH�GH�P�ULPHD�SHQVLLORU�vQ�P�ULPH�GH�����������OHL�

�����±�PDMRUDUH�FX������OHL��LQGH[DUHD�SHQVLLORU�GLQ�FDX]D�LQIOD LHL�
�����±�PDMRUDUHD�WXWXURU�SHQVLLORU�FX�����

&D�UH]XOWDW��WRDWH�DFHVWH�PDMRU�UL�DX�FRQGXV�OD�VLWXD LD�vQ�FDUH��DFWXDOPHQWH��P�ULPHD�GH
ED]��D�SHQVLHL�FRQVWLWXLH�GRDU�FLUFD�����GLQ�VXPD�WRWDO��D�SHQVLHL��FHHD�FH�GXFH�OD�R�VODE�
OHJ�WXU��vQWUH�VDODULX�úL�H[SHULHQ ��SH�GH�R�SDUWH�úL�P�ULPHD�SHQVLHL�SH�GH�DOW��SDUWH��)RORVLUHD
P�ULPLL�FkúWLJXOXL��GDU�QX�D�P�ULPLL�GHIDOF�ULL��GXFH�OD�VF�GHUHD�LQWHUHVXOXL�GH�SODW��D
FRQWULEX LLORU��úL�FD�UH]XOWDW�OD�HYLWDUHD�SO� LL�FRQWULEX LLORU�VRFLDOH�

'DU��LJQRUkQG�DFHVWH�PDMRU�UL��FRHILFLHQWXO�VXEVWLWX LHL�V�D�PLFúRUDW�GH�OD�������vQ�����
SkQ��OD�������vQ������úL�vQ�RFWRPEULH������FRQVWLWXLD��������&RWD�EXJHWXOXL�GH�FRQVXP�
DFRSHULW��GH�SHQVLD�PHGLH�vQ������FRQVWLWXLD�GRDU��������LDU�vQ�RFWRPEULH������±�������
5LWPXULOH�FUHúWHULL�SHQVLLORU�VXQW�FX�PXOW�PDL�OHQWH�GHFkW�ULWPXULOH�FUHúWHULL�EXJHWXOXL�PLQLPDO�GH
FRQVXP�úL�D�VDODULXOXL��$VWIHO��GH�H[HPSOX��vQ�SHULRDGD�GLQ������SkQ��vQ������EXJHWXO�PLQLPDO�GH
FRQVXP�V�D�PDMRUDW�GH�����RUL��VDODULXO�PHGLX�±�GH���RUL��LDU�SHQVLD�PHGLH�±�GRDU�GH�����RUL�

7RWRGDW���XOWLPHOH�VFKLPE�UL�vQ�HFRQRPLH��GH]YROWDUHD�DQWUHSUHQRULDWXOXL�SULYDW��FUHúWHUHD
VHFWRUXOXL�QHIRUPDO��FUHúWHUHD�GDWRULLORU�OD�VDODULL�HWF����DX�GXV�OD�IDSWXO��F��SRQGHUHD�VDODULLORU�vQ
YHQLWXULOH�WRWDOH�DOH�SRSXOD LHL�V�DX�PLFúRUDW�GH�OD�������vQ������SkQ��OD�������vQ������úL
������vQ������
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$FWXDOPHQWH�vQ�0ROGRYD�JHVWLRQDUHD�VLVWHPXOXL�DVLJXU�ULORU�FX�SHQVLL�HVWH�FRPSOLFDW��
ILLQG�HIHFWXDW��GH�F�WUH�0LQLVWHUXO�0XQFLL��3URWHF LHL�6RFLDOH�úL�D�)DPLOLHL��&RQVLOLXO�GH
$GPLQLVWUDUH�DO�)RQGXOXL�6RFLDO�úL�'LUHF LD�([HFXWLY���'HSDUWDPHQWXO�GH�3HQVLL�úL�$VLJXU�UL
6RFLDOH��'LUHF LLOH�/RFDOH�DOH�$VLJXU�ULORU�6RFLDOH�úL�3URWHF LHL�)DPLOLHL��/D�JHVWLRQDUHD
DVLJXU�ULORU�FX�SHQVLL�PDL�LDX�SDUWH��PLQLVWHUHOH�úL�GHSDUWDPHQWHOH��0LQLVWHUXO�)LQDQ HORU�
0LQLVWHUXO�$S�U�ULL��0LQLVWHUXO�(FRQRPLHL�ú�D����RUJDQHOH�DXWRDGPLQLVWU�ULL�ORFDOH��FRPLWHWHOH
H[HFXWLYH���RUJDQHOH�VLQGLFDOH�OD�WRDWH�QLYHOHOH��vQWUHSULQGHULOH��LQVWLWX LLOH�úL�RUJDQL]D LLOH��DJHQ LL
HFRQRPLFL��

� )LQDQ DUHD�SO� LORU�VRFLDOH�VH�HIHFWXHD]��GLQ�VXUVHOH�%XJHWXOXL�$VLJXU�ULORU�6RFLDOH�GH�VWDW�
EXJHW�FDUH�VH�IRUPHD]��GLQ�FRQWXO�FRQWULEX LLORU�SDWURQLORU��DQJDMD LORU�úL�DORFD LLORU�GLQ�EXJHWXO
GH�VWDW��ÌQUHJLVWUDUHD�DJHQ LORU�HFRQRPLFL�±�D�FRQWULEXDELOLORU�FRQWULEX LLORU�VRFLDOH�VH�HIHFWXHD]�
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GH�F�WUH�RUJDQHOH�)RQGXOXL�6RFLDO��HYLGHQ D�SHUVRQLILFDW��D�FRQWULEXDELOLORU�OD�)RQGXO�6RFLDO�QX
VH�GXFH�

ÌQ�DFWLYLWDWHD�RUJDQHORU�SDUWLFLSDQWH�OD�JHVWLRQDUHD�VLVWHPXOXL�GH�DVLJXUDUH�FX�SHQVLL�PXOWH
IXQF LL�VH�GXEOHD]���OLSVHúWH�GHOLPLWDUHD�FRQFUHW��D�FRPSHWHQ HORU��'LQ�FDX]D�U�]OH LULL�LQVWLWX LLORU
SDUWLFLSDQWH�OD�JHVWLRQDUHD�VLVWHPXOXL�DVLJXU�ULORU�FX�SHQVLL��SUHFXP�úL�OLSVD�UHJOHPHQW�ULL
OHJLVODWLYH�D�UHOD LLORU�GLQWUH�HOH��HIHFWXDUHD�FRQWUROXOXL�HILFLHQW�DVXSUD�FROHFW�ULL�úL�GLVWULEXLULL
FRWL]D LLORU�VRFLDOH�QX�H�SRVLELO��

6FKHPD�FROHFW�ULL�FRQWULEX LLORU�VRFLDOH�úL�GLVWULEXLULL�SHQVLLORU�VH�SUH]LQW��PDL�MRV�

'LVWULEXLUHD�SHQVLLORU&ROHFWDUHD�FRWL]D LLORU
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&HQWUDO�
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FRPXQLFD LL�

UDLRQDO

6XFXUVDO��

UDLRQDO��D�%(0

2ILFLXO�SRúWDO�

ORFDO�

�RUDú��VDW�

6XFXUVDO��

%(0�

�RUDú��VDW�

%HQHILFLDULL�GH�SHQVLL

$FWXDOPHQWH�RUJDQL]DUHD�PXQFLL�GH�VWDELOLUH�úL�SODW��D�SHQVLHL�VH�ED]HD]��SH�XQ�vQDOW�JUDG
GH�FHQWUDOL]DUH��'HúL�úL�vQ�WUHFXW��DYkQG�vQ�YHGHUH�SRVLELOLW� LOH�WHKQLFLL�GH�FDOFXO�úL�ILQDQ �ULL
FHQWUDOL]DWH�GLQ�%XJHWXO�GH�6WDW��DFHVW�VLVWHP�D�IRVW�GXUDELO�úL�XúRU�GH�JHVWLRQDW��DFWXDOPHQWH�vQ
PXOWH�DVSHFWH�HO�úL�D�SLHUGXW�DYDQWDMHOH�úL�QX�SRDWH�UH]ROYD�HILFLHQW�VDUFLQLOH�FH� LQ�GH�JHVWLRQDUHD
úL�DFRUGDUHD�VHUYLFLLORU�OHJDWH�GH�DGPLQLVWUDUHD�SHQVLRQ�ULL��/DFXQHOH�VLVWHPXOXL�DFWXDO�VXQW�
WHUPHQHOH�PDUL�GH�DFRUGDUH�D�SHQVLLORU�úL�WUDILFXO�GH�LQIRUPD LH�FX�SULYLUH�OD�SHQVLRQDUH��SURFHVXO
GH�OD�SUH]HQWDUHD�FHUHULL�SkQ��OD�DFRUGDUHD��SHQVLHL�GXUHD]��FLUFD���OXQL���SURFHVHOH�QHFHVLW�
YROXPH�PDUL�GH�OXFUX�úL�FKHOWXLHOL�PDWHULDOH�PDUL��OLSVD�XQXL�FRQWURO�HILFLHQW�OD�WRDWH�QLYHOHOH�
VF�GHUHD�UHVSRQVDELOLW� LL�OXFU�WRULORU�SHQWUX�H[HFXWDUHD�REOLJD LXQLORU�

ÌQ�ED]D�FHORU�PHQ LRQDWH��PRWLYHOH�SULQFLSDOH�FDUH�GLFWHD]��QHFHVLWDWHD�UHIRUPHL�VLVWHPXOXL
GH�SHQVLRQDUH�VXQW��GLPLQXDUHD�VXPHORU��FROHFWDWH�vQ�)RQGXO�6RFLDO��FHHD�FH�D�GXV�OD�UHVWDQ HOH
SO� LL�SHQVLLORU�úL�DOWRU�SO� L�VRFLDOH��GHVFUHúWHUHD�QLYHOXOXL�DVLJXU�ULORU�FX�SHQVLL�úL�SO� L�VRFLDOH�
FUHúWHUHD�SRYHULL�SH�VHDPD�SRSXOD LHL�HFRQRPLF�DFWLYH��DWkW�GLQ�FRQWXO�vPE�WUkQLULL�SRSXOD LHL
�FDOFXOHOH�GHPRQVWUHD]��F��vQ�YLLWRU�VLWXD LD�VH�YD�DJUDYD�GLQ�FDX]D�SHUVSHFWLYHL��GHPRJUDILFH
QHIDYRUDELOH���SUHFXP�úL�GLQ�FDX]D�FRWHL�PDUL�D�SHQVLLORU�SUHIHUHQ LDOH��FRWHOH�DVLJXU�ULL�VRFLDOH
VXQW�vQDOWH�úL�QHHFKLOLEUDWH�vQWUH�SDWURQL�úL�DQJDMD L��UDWD�vQDOW��D�FKHOWXLHOLORU�LQGLUHFWH�SHQWUX
DVLJXUDUHD�VRFLDO���GLVWULEXLUHD�LUD LRQDO��D�PLMORDFHORU�ILQDQFLDUH��FHHD�FH�QX�SHUPLWH�vQGUHSWDUHD
ORU�OD�DVLJXUDUHD�VRFLDO��D�S�WXULORU�QHYRLDúH�DOH�SRSXOD LHL��SLHUGHUHD�OHJ�WXULL�GLQWUH�P�ULPHD
SHQVLLORU�úL�FRQWULEX LLOH�VRFLDOH�DOH�OXFU�WRULORU�úL�OLSVD�OHJ�WXULL�vQWUH�P�ULPHD�SHQVLHL�úL�P�ULPHD
SO� LORU�SHQWUX�DVLJXU�ULOH�VRFLDOH��VXSUDSXQHUHD�IXQF LLORU�VLVWHPHORU�DVLJXU�ULORU�VRFLDOH�úL
DVLVWHQ HL�VRFLDOH��OHJLVOD LD�LQDGHFYDW���HILFDFLWDWHD�MRDV��D�VLVWHPXOXL�GH�JHVWLRQDUH�úL
DGPLQLVWUDUH�D�DVLJXU�ULORU�VRFLDOH�

5HIRUPD�DGPLQLVWUDWLY�WHULWRULDO��LQL LDW��vQ�0ROGRYD�HVWH�GH�DVHPHQHD�XQD�GLQ�FDX]HOH
FDUH�DX�GHWHUPLQDW�QHFHVLWDWHD�UHIRUPHL�DGPLQLVWU�ULL�VLVWHPXOXL�GH�SHQVLRQDUH�

3ULQFLSLXO�GH�ED]��DO�VLVWHPXOXL�UHIRUPDW�DO�SHQVLRQ�ULL�FRQVW��vQ�DFRUGDUHD�VWDELO��úL
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WUDQVSDUHQW��D�SHQVLLORU��RDPHQLORU�SRWULYL L�OD�PRPHQWXO�SRWULYLW�vQ�IRUPD�SRWULYLW��SHQWUX
DVLJXUDUHD�XQXL�QLYHO�PDL�vQDOW�DO�FDOLW� LL�YLH LL�vQ�FRQIRUPLWDWH�FX�SULQFLSLXO�HJDOLW� LL��HFKLW� LL
VRFLDOH��VROLGDULW� LL��D�GUHSWXULORU�LQGLYLGXDOH�úL�UHVSRQVDELOLW� LORU��$YkQG�vQ�YHGHUH�WRDWH
DFHVWHD��VFRSXULOH�GH�ED]��DOH�UHIRUPHL�VLVWHPXOXL�GH�SHQVLRQDUH�VXQW��DVLJXUDUHD�vQWUHJLL
SRSXOD LL�FX�DMXWRU�PDWHULDO�DGHFYDW�OD�DWLQJHUHD�YkUVWHL�vQDLQWDWH��DVLJXUDUHD�XQXL�HFKLOLEUX
GXUDELO�DO�VLVWHPXOXL��DVLJXUDUHD�UHVSHFW�ULL�SULQFLSLLORU�HFKLW� LL�VRFLDOH��D�HJDOLW� LL�úL
VROLGDULW� LL��DVLJXUDUHD�XQHL�UHFXSHU�UL�FkW�PDL�PDUL�D�QHFHVLW� LORU�EHQHILFLDULORU�DFHVWXL
VLVWHP�

'LUHF LLOH�SULQFLSDOH�DOH�UHIRUPHL�VLVWHPXOXL�GH�SHQVLRQDUH�VXQW�
x� ÌPEXQ�W� LUHD�FRQGL LLORU�SHQVLRQDULORU�DFWXDOL�
x� 8Q�QRX�SURJUDP�SHQWUX�YLLWRULL�SHQVLRQDUL�
x� 2UJDQL]DUHD�IXQF LRQ�ULL�FRQWLQXH�vQ�WLPSXO�WUHFHULL�GH�OD�VLVWHPXO�DFWXDO�OD�FHO�QRX�

ÌQ�VFRSXO�DVLJXU�ULL�OHJLVODWLYH�D�UHIRUPHL�SHQVLRQ�ULL��DX�IRVW�HODERUDWH�SURLHFWHOH�
6WUDWHJLD�UHIRUP�ULL�VLVWHPXOXL�GH�SHQVLRQDUH��SUHFXP�úL�SURLHFWHOH�GH�OHJL�±�³&X�SULYLUH�OD
DVLJXUDUHD�FX�SHQVLL�GH�VWDW´��³&X�SULYLUH�OD�IRQGXULOH�GH�SHQVLL�QHVWDWDOH´��³&X�SULYLUH�OD
DVLJXUDUHD�VRFLDO��GH�VWDW´��³&X�SULYLUH�OD�)RQGXO�6RFLDO´��/D����RFWRPEULH������3DUODPHQWXO�D
DGRSWDW�6WUDWHJLD�UHIRUPHL�VLVWHPXOXL�GH�SHQVLRQDUH�úL�OHJHD�³&X�SULYLUH�OD�DVLJXUDUHD�FX�SHQVLL
GH�VWDW´�

'DU�FDUH�HVWH�UHDOLWDWHD�DVLJXU�ULL�FX�SHQVLL�vQ� DU�"�6F�GHUHD�FROHFW�ULORU�FRQWULEX LLORU�GH
DVLJXUDUH�D�GXV�OD�FUHúWHUHD�UHVWDQ HORU�OD�SHQVLL��GDWRULLOH�ID ��GH�SHQVLRQDUL�OD���LDQXDULH������DX
DOF�WXLW�����PLO��OHL��vQ������±�����PLO��OHL��vQ������±����PLO��OHL��(IHFWLY�OD���DSULOLH�����
UHVWDQ HOH�OD�SHQVLL�FRQVWLWXLDX�������PLO��OHL��GLQ�FDUH������PLO��OHL�SH������������PLO��OHL�±�SH
�����úL�������PLO��OHL�±�SH�LDQXDULH�PDUWLH�������3H�OXQLOH�LDQXDULH�LXOLH�UHVWDQ HOH�OD�SHQVLL�
DFXPXODWH�GLQ������DX�GLPLQXDW�SkQ��OD���PLO��OHL��OD�UHVWDQ HOH�GLQ������±�SkQ��OD����PLO��OHL�
vQV��UHVWDQ HOH�WRWDOH�OD����LXOLH������FRQVWLWXLDX�����PLO��OHL�

3HQWUX�DVLJXUDUHD�VWDELOLW� LL�ILQDQFLDUH�D�VLVWHPXOXL�GH�SHQVLRQDUH��úL�FD�UH]XOWDW�D
vPEXQ�W� LULL�DVLJXU�ULORU�FX�SHQVLL��vQ�OHJHD�³&X�SULYLUH�OD�DVLJXUDUHD�FX�SHQVLL�GH�VWDW´�VH
VWLSXOHD]��

5HGXFHUHD�WUHSWDW��D�QXP�UXOXL�GH�SHUVRDQH�FDUH�LHV�OD�SHQVLH�OD�R�YkUVW��PDL�WLPSXULH
�OLVWHOH�QU����������PDPHOH�FX�PXO L�FRSLL�ú�D���GLQ�FRQWXO�FUHúWHULL�YkUVWHL�GH�SHQVLRQDUH�DOH
DFHVWRU�FDWHJRULL�

5LGLFDUHD�WUHSWDW��D�YkUVWHL�GH�SHQVLRQDUH�SkQ��OD����GH�DQL�SHQWUX�E�UED L�úL����GH�DQL
SHQWUX�IHPHL�

/LPLWDUHD�QLYHOXOXL�SHQVLLORU�SHQWUX�SHQVLRQDULL�FDUH�PXQFHVF�

3H�OkQJ��DFHVWHD��vQ�VFRSXO�DVLJXU�ULL�VWDELOLW� LL�ILQDQFLDUH�D�VLVWHPXOXL�GH�SHQVLRQDUH��VXQW
QHFHVDUH�R�VHULH�GH�P�VXUL��vQ�YHGHUHD�SUHJ�WLULL�úL�SULPLULL�EXJHWXOXL�DUJXPHQWDW�HFRQRPLF�
RSWLPL]�ULL�SO� LORU�OD�SHQVLL�úL�H[FOXGHULL�GLQ�EXJHW�D�FKHOWXLHOLORU�FH�QX� LQ�GH�VLVWHPXO�GH
SHQVLRQDUH��FRQVROLGDUHD�DGPLQLVWU�ULL�

3UDFWLFD�PRQGLDO��SURSXQH�FkWHYD�IRUPH�GH�DVLJXUDUH�FX�SHQVLL�±�SH�ED]D�VROLGDULW� LL��GH
DFXPXODUH�úL�DFXPXODUH�FRQGL LRQDW��

6LVWHPXO�VROLGDULW� LL�VH�ED]HD]��SH�SULQFLSLLOH�VROLGDULW� LL�vQWUH�JHQHUD LL�úL�DFRUGDUHD
JDUDQ LLORU�FRQVLGHUDELOH�GLQ�SDUWHD�VWDWXOXL��8Q�DVWIHO�VLVWHP�HVWH�HILFLHQW�SHQWUX� �ULOH�FX
SRSXOD LD�WkQ�U���vQV���vQ� �ULOH�FX�SRSXOD LD�vPE�WUkQLW��úL�vQ�SURFHV�GH�vPE�WUkQLUH��FXP�HVWH
0ROGRYD���DFHVW�VLVWHP�HVWH�LQHILFLHQW��GDW�ILLQG�IDSWXO�F��FHUH�R�FUHúWHUH�FRQVLGHUDELO��D�QLYHOXOXL
FRQWULEX LLORU�



���5HIRUPD�VLVWHPXOXL�GH�SHQVLL�±�SULPLL�SDúL�GLILFLOL

��&,65��QRLHPEULH������02/'29$�Ì1�75$1=,�,( ���

6LVWHPXO�GH�DFXPXO�UL�VH�ED]HD]��SH�ULVFXO�SHUVRQDO�úL�vQWU�R�P�VXU��PDL�PLF��VH
UHJOHPHQWHD]��GH�VWDW��'DU��XQ�DVWIHO�GH�VLVWHP�SRDWH�IXQF LRQD�FX�VXFFHV�GRDU�vQ�FRQGL LLOH
H[LVWHQ HL�SLH HORU�ILQDQFLDUH�VWDELOH�úL�GH]YROWDWH�

6LVWHPXO�GH�DFXPXODUH�FRQGL LRQDW��HVWH�XQ�VLVWHP�LQWHUPHGLDU��(D�VH�ED]HD]��SH
SULQFLSLLOH�VROLGDULW� LL�vQWUH�JHQHUD LL�úL�SUHYHGH�FUHDUHD�XQRU�FRQWXUL�GH�TXDVL�DFXPXODUH�

(YDOXDUHD�VLWXD LHL�GLQ�5HSXEOLFD�0ROGRYD�GHPRQVWUHD]��F��FHO�PDL�SRWULYLW�SHQWUX
SHUVSHFWLYD�QRDVWU��HVWH�VLVWHPXO�GH�SHQVLRQDUH�FX�PXOWH�QLYHOH�FDUH�FXSULQGH�VLVWHPXO�GH
DVLJXU�UL�GH�VWDW�REOLJDWRULL�úL�VLVWHPXO�SULYDW�EHQHYRO��'H�DFHHD��vQ�FRQIRUPLWDWH�FX�6WUDWHJLD
UHIRUPHL�VLVWHPXOXL�GH�SHQVLRQDUH�úL�OHJLL�³&X�SULYLUH�OD�DVLJXUDUHD�FX�SHQVLL�GH�VWDW´��VLVWHPXO
DFWXDO�GH�SHQVLRQDUH�YD�IL�VXEVWLWXLW�FX�XQ�VLVWHP�GH�SHQVLRQDUH�FX�WUHL�QLYHOH��FDUH�LQFOXGH�
SHQVLD�PLQLPDO�JDUDQWDW���SHQVLD�SHQWUX�YHFKLPHD�vQ�PXQF��úL�SHQVLLOH�LQGLYLGXDOH��SDUWLFXODUH��

ÌQ�ED]D�$UW�����DO�/HJLL�³&X�SULYLUH�OD�DVLJXUDUHD�FX�SHQVLL�GH�VWDW´��SHQVLD�PLQLPDO��±�HVWH
VXPD�PLQLPDO���JDUDQWDW��GH�VWDW�SHUVRDQHORU�FDUH�DX�GUHSWXO�OD�SHQVLH��vQ�FD]XO�vQ�FDUH�P�ULPHD
SHQVLHL��FDOFXODW��vQ�FRQIRUPLWDWH�FX�OHJHD��QX�DWLQJH�VXPD�UHVSHFWLY���3HQVLD�PLQLPDO��VH
VWDELOHúWH�SULQ�OHJH�vQ�P�ULPH�GH�����GLQ�VDODULXO�PHGLX�SH� DU��SH�DQXO�DQWHULRU�LQWU�ULL�vQ
YLJRDUH�D�OHJLL�SUH]HQWH�úL�vQ�FRQWLQXDUH�YD�IL�LQGH[DW��vQ�IXQF LH�GH�FUHúWHUHD�UHDO��D�LQIOD LHL�

3HQVLLOH�GH�PXQF��VH�ED]HD]��SH�SULQFLSLLOH�GH�DVLJXUDUH�úL�VH�VWDELOHVF�DFHORU�SHUVRDQH
FDUH�PHULWDX�DVLJXUDUHD�GH�VWDW�REOLJDWRULH�úL�DYHDX�R�YHFKLPH�vQ�PXQF��VWDELOLW��SULQ�OHJH��%D]D
FDOFXO�ULL�SHQVLHL�GH�PXQF��HVWH�P�ULPHD�YHQLWXOXL�DVLJXUDW��FDOFXODW�vQ�ED]D�VXPHL�FRQWULEX LLORU
SO�WLWH��/HJHD�SUHYHGH�PDMRUDUHD�SHQVLHL�vQ�FD]XO�SHQVLRQ�ULL�PDL�WkU]LL�úL�vQ�FD]XO�XQHL�PDUL
YHFKLPL�vQ�PXQF��

7UHEXLH�PHQ LRQDW�F��IRUPXOD�FDOFXO�ULL�P�ULPLL�SHQVLHL�VWLSXODWH�vQ�OHJH�VLPSOLILF�
FRQVLGHUDELO�FDOFXODUHD�HL��DVLJXU��R�OHJ�WXU��PDL�VWUkQV��vQWUH�FRWL]D LLOH�SO�WLWH�úL�P�ULPHD
SHQVLHL�SULPLWH��DVLJXU��FRLQWHUHVDUHD�SHUVRDQHORU�DVLJXUDWH�vQ�FRQWLQXDUHD�DFWLYLW� LL�GH�PXQF��
0DL�PXOW�GHFkW�DWkW��DX�IRVW�UHGXVH�FRQVLGHUDELO�SHULRDGHOH�QHFRQWULEXWLYH��DFHVWHD�ILLQG��D�
VHUYLFLXO�PLOLWDU�REOLJDWRULX�vQ�FDGUXO�0LQLVWHUHORU�$S�U�ULL��GH�,QWHUQH�úL�6HFXULW� LL�1D LRQDOH�
GHSDUWDPHQWXOXL�SURWHF LHL�FLYLOH�úL�VLWXD LL�H[FHS LRQDOH��úL�E��SHULRDGD�GH�vQJULMLUH�D�FRSLOXOXL
SkQ��OD�����DQL�

3HQVLLOH�LQGLYLGXDOH�VXQW�XQ�JHQ�GH�SHQVLL�EHQHYROH�DGL LRQDOH�OD�SHQVLLOH�GH�PXQF��SULQ
IRQGXULOH�SULYDWH�GH�SHQVLRQDUH��$WDUH�IRUP��VH�XWLOL]HD]��DFWXDOPHQWH�vQ�VLVWHPXO�DVLJXU�ULORU
SHUVRQDOH�D�FRPSDQLHL�³$6,72´��vQV��HD�FXSULQGH�GRDU������GLQ�SHQVLRQDUL�

&DX]HOH�FDUH�vPSLHGLF��GH]YROWDUHD�DVLJXU�ULORU�FX�SHQVLL�LQGLYLGXDOH�VXQW��OLSVD�ED]HL
OHJLVODWLYH��VXEGH]YROWDUHD�SLH HORU�ILQDQFLDUH��QLYHOXO�VF�]XW�DO�YHQLWXULORU�SRSXOD LHL�
QHvQFUHGHUHD�GHSRQHQ LORU�SRWHQ LDOL�ID ��GH�GLYHUVH�IRQGXUL�SULYDWH�

&DOFXOHOH�HIHFWXDWH�GH�0LQLVWHUXO�0XQFLL�GHPRQVWUHD]��F��OD�HIHFWXDUHD�UHIRUPHL
SHQVLRQ�ULL�EDODQ D�SR]LWLY��D�)RQGXOXL�6RFLDO�YD�IL�DWLQV��vQ������úL�YD�IL�SR]LWLY�SkQ��vQ������
&DOFXOHOH�VSHFLDOLúWLORU�%0�DX�GDW�UH]XOWDWH�DQDORJH�úL�SRWULYLW�DFHVWRUD��VXPD�UH]HUYHORU
DFXPXODWH�SRDWH�DWLQJH�����GLQ�3,%�vQ�������vQ�FD]XO�vPEXQ�W� LULL�VLVWHPXOXL�DGPLQLVWUDWLY��
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%XJHWXO�)RQGXOXL�6RFLDO��FX�úL�I�U��HIHFWXDUHD�UHIRUPHL�
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���VLVWHPXO�H[LVWHQW����SHVLPLVWLF ��SURLHFW����SHVLPLVWLF

ÌQ�UHIRUPD�VLVWHPXOXL�GH�SHQVLRQDUH�VXQW�SULQFLSLDO�LPSRUWDQWH�LQWURGXFHUHD�HYLGHQ HL
SHUVRQLILFDWH�D�FRQWULEXDELOLORU�OD�)RQGXO�6RFLDO��FHHD�FH�YD�WUHEXL�V��FRQWULEXLH�OD�PDMRUDUHD
UDWHL�FROHFW�ULL�LPSR]LWHORU��LQWHQVLILF�ULL�FRQWUROXOXL�DVXSUD�FRWL]D LLORU�

3URJUDPXO�UHIRUP�ULL�VLVWHPXOXL�SHQVLRQ�ULL�SUHVXSXQH�WUHFHUHD�OD�XQHOH�SULQFLSLL�QRL�DOH
DVLJXU�ULL�VRFLDOH�FX�S�VWUDUHD�GUHSWXULORU�OD�SURWHF LD�FHORU�F�S�WDWH�vQ�VLVWHPXO�DFWXDO�
7UHFHUHD�GH�OD�VLVWHPXO�DFWXDO�OD�XQXO�QRX�YD�IL�DQHYRLRV�úL�XQHOH�SURJUDPH�YRU�GXUD�vQ�WLPS
GH�OD���OD����GH�DQL��$VWIHO��FUHúWHUHD�WUHSWDW��D�YkUVWHL�GH�SHQVLRQDUH�VH�YD�HIHFWXD�vQ�GHFXUV
GH����DQL��SO� LOH�SHQVLRQDULORU�DFWXDOL�FLUFD����DQL��VFKLPEDUHD�SHQVLLORU�GH�VWDW�FX�VLVWHPXO�GH
WUHL�QLYHOH�±�vQ�GHFXUV�GH�SHVWH����GH�DQL�

7UHFHUHD�OD�QRXO�VLVWHP�GH�SHQVLRQDUH�vQ�0ROGRYD�YD�WUHFH�SULQ�FkWHYD�HWDSH��ÌQ�ILHFDUH
GLQ�HOH�WUHEXLH�DMXVWDW��GLUHF LD�UHIRUPHL�SULQ�OXDUHD�vQ�FRQVLGHUDUH�D�GH]YROW�ULL�HFRQRPLFH�úL
SROLWLFH�D�VRFLHW� LL��ÌQ�OHJ�WXU��FX�DFHDVWD�HVWH�LPSRUWDQW��VXV LQHUHD�VLVWHPXOXL�GH
PRQLWRUL]DUH�úL�SURJQR]��D�GH]YROW�ULL�VLVWHPXOXL�GH�SHQVLRQDUH�

ÌQ�DIDU��GH�DFHVWD��HVWH�LPSRUWDQW�GH�D�OXD�vQ�YHGHUH�F��VLVWHPXO�GH�SHQVLRQDUH�QX�HVWH
XQ�VLVWHP�vQFKLV��HO�HVWH�SDUWH�FRPSRQHQW��D�HFRQRPLHL�QD LRQDOH��UHIRUPHOH�VLVWHPXOXL�GH
SHQVLRQDUH�QX�SRW�V��QX�DWLQJ��LQWHJUDO�VLVWHPXO�LQGLFDWRULORU�PDFURHFRQRPLFL�DL� �ULL��3ULPLL
SDúL�VXQW�FHL�PDL�JUHL��GDU��vQ�VIkUúLW��DFHúWLD�GXF�OD�UH]ROYDUHD�SUREOHPHL�VRFLDOH�H[WUHP�GH
LPSRUWDQWH�SHQWUX� DU��
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���5HIRUPHOH�HFRQRPLFH�úL�VLWXD LLOH�FRQIOLFWXDOH

� $QDOL]D�SURFHVHORU�WUDQVIRUPD LRQDOH�vQ� �ULOH�FX�HFRQRPLD�vQ�WUDQ]L LH�QH�DUDW��F��vQ
PDMRULWDWHD�ORU�SURFHVHOH�VH�GHUXOHD]��FRQWUDGLFWRULX�úL�VXQW�vQVR LWH�GH�VLWXD LL�GH�FRQIOLFW��$FHVW
IDSW�HVWH�úL�GH�vQ HOHV��vQWUXFkW�UHIRUPD�H�R�VFKLPEDUH��R�WUHFHUH�GH�OD�YHFKL�OD�QRX���ÌQ� �ULOH�FX
XQ�QLYHO�GH�GH]YROWDUH�DYDQVDW��FX�SDUWLGH�SROLWLFH�ELQH�GHWHUPLQDWH�úL�VRFLHW� L�GHPRFUDWLFH��DX
ORF�PDL�SX LQH�FRQIOLFWH�úL�FX�PDL�SX LQH�FRVWXUL�VRFLDOH���ÌQ� �UL�FD�3RORQLD��&HKLD��8QJDULD�úL
6ORYHQLD�H[LVW��GHMD�SURJUHVH�vQ�GH]YROWDUHD�VHFWRUXOXL�UHDO��DUH�ORF�VWDELOL]DUHD�ILQDQFLDU�
EXJHWDU���6WDWXO�GHWHUPLQ��VWULFW�SDUWLFLSDUHD�VD�vQ�HFRQRPLH�±�FD�LQL LDWRU�VL�SURPRWRU�DO
UHIRUPHORU�

6XFFHVXO�vQ�DFHVWH� �UL�D�IRVW�DWLQV�vQ�XUPD�FUH�ULL�OD�WLPS�D�ED]HL�OHJLVODWLYH�SHQWUX
IRUPDUHD�VHFWRUXOXL�SULYDW�FD�JDUDQW�DO�vQFDGU�UL�vQ�FkPSXO�PXQFLL�úL�UH]ROY�ULL�SUREOHPHORU
VRFLDOH��'H�OD�FUHDUHD�XQXL�VHFWRU�SDUWLFXODU�FRPSHWLWLY���ED]D�FUHúWHULL�HFRQRPLFH��DFHVWH� �UL�DX
FRQWLQXDW�DFWLYL]DUHD�FRPHU XOXL�H[WHUQ��FHLD�FH�D�DGXV�XQ�IOX[�GH�LQYHVWL LL���,PSRUWDQW�HVWH�F���vQ
DFHVW�FD]��SURFHVHOH�WUDQVIRUP�ULL�SURSULHW� LL�úL�FUH�ULL�QRLORU�IRUPH�GH�JRVSRG�ULUH��FRQIOLFWHOH
QX�DX�GHYHQLW�XQ�IDFWRU�GH�GLVWUXJHUH��FL�GLPSRWULY���DX�DYXW�XQ�FDUDFWHU�PRELOL]DWRU�SHQWUX

VRFLHWDWH�

&kW�SULYHúWH� �ULOH�VSD LXOXL�SRVW�VRYLHWLF��LQFOXVLY�5HSXEOLFD�0ROGRYD��vQ�HOH�SH�GH�R
SDUWH�PHUVXO�W�U�J�QDW�úL�LQFRPSOHW�DO�UHIRUPHORU�D�GXV�OD�DSDUL LD�XQRU�FRQIOLFWH�GH�OXQJ�
GXUDW���LDU�SH�GH�DOW��SDUWH�FRQIOLFWHOH�VRFLDOH��SROLWLFH�úL�PLOLWDUH�DX�EORFDW�SURPRYDUHD
UHIRUPHORU��7�U�J�QDUHD�UHIRUPHORU�D�DGkQFLW�GHJUDGDUHD�VHFWRUXOXL�UHDO��PLFúRUDUHD
JUDGXOXL�GH�XWLOL]DUH�D�IRU HL�GH�PXQF��úL�vQU�XW� LUHD�QLYHOXOXL�GH�WUDL���ÌQ�XQHOH�GLQ�DFHVWH
 �UL�PHUVXO�UHIRUPHORU�D�IRVW�WHUJLYHUVDW�GH�OLSVD�FRQFLOLHULL�VRFLDOH�úL�FRQWLQXLW� LL�vQ
DFWLYLWDWHD�JXYHUQHORU�FDUH�DX�DOWHUQDW�VXFFHVLY�OD�FRQGXFHUH���ÌQWUH�DQLL����������
5HSXEOLFD�0ROGRYD��VSUH�H[HPSOX��D�DYXW�úDSWH�JXYHUQH�GLIHULWH���ÌQ�OLSVD�XQXL�SURJUDP�GH
GH]YROWDUH�SH�R�SHULRDG��PHGLH�D�HFRQRPLHL�QD LRQDOH��DFHVW�IDSW�D�]�G�UQLFLW�ULWPXULOH�VL
FRQVHFXWLYLWDWHD�UHIRUPHORU�

2�DOW��FDX]��LPSRUWDQW��D�W�U�J�Q�ULL�UHIRUPHORU�D�IRVW�GXUDELOLWDWHD�PHQWDOLW� LL�SRVW�
VRYLHWLFH�D�SRSXOD LHL��RULHQWDW��vQ�PDUH�SDUWH�VSUH�RE LQHUHD�EHQHILFLLORU�VRFLDOH�GH�OD�VWDW���ÌQ
DFHODúL�WLPS��FUL]D�vQ�VHFWRUXO�GH�SURGXF LH��UHVWDQ HOH�OD�LPSR]LWH�DX�FDX]DW�QHVDWLVIDFHUHD
FURQLF��D�FHULQ HORU�SRSXOD LHL�GLQ�FRQWXO�VWDWXOXL��SURWHF LD�VRFLDO���IRORVLUHD�FRPSOHW��D�IRU HORU
GH�PXQF���QHDFKLWDUHD�OD�WLPS�D�VDODULLORU�vQ�VIHUD�EXJHWDU���

ÌQ�0ROGRYD�OLSVD�XQHL�VWDELOLW� L�SROLWLFH�úL�VXFFHVLXQLL�vQ�DF LXQLOH�JXYHUQHORU��FRQIOLFWXO
DUPDW�GLQ�7UDQVQLVWULD�DX�GH]HFKLOLEUDW�XQLWDWHD�HFRQRPLF��D� �ULL�úL�vPSUHXQ��FX�DúWHSW�ULOH
QHMXVWLILFDWH�DOH�SRSXOD LHL�±�DFHVWHD�W�U�J�QHD]��UHIRUPHOH��1XPDL�vQ�DQXO������vQ�0ROGRYD�V�D
UHXúLW�VXVSHQGDUHD�VWDJQ�ULL�vQ�HFRQRPLH��FUHúWHUHD�SURGXVXOXL�LQWHUQ�EUXW�FX�������UHGXFHUHD
LQIOD LHL�SkQ��OD��������5HODWLY�VWDELO��HUD�PRQHGD�QD LRQDO���ÌQV��QX�V�D�L]EXWLW�VWDELOL]DUHD
VLWXD LHL�OD�PLFURQLYHO��0DMRULWDWHD�vQWUHSULQGHULORU�IXQF LRQDX�QHUHQWDELO��V�D�vQU�XW� LW�VLWXD LD
EXJHWDU���LQFOXVLY�GLQ�FDX]D�GDWRULLORU�LQWHUQH�úL�H[WHUQH�PDUL�
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� ÌQ�DVHPHQHD�FRQGL LL�VXFFHVXO�vQ�UHGUHVDUHD�VLWXD LHL�HFRQRPLFH�D�IRVW�WHPSRUDU�
,QVWDELOLWDWHD�VLWXD LHL�PDFURHFRQRPLFH�úL�FUL]D�EXJHWXOXL�GH�VWDW�VWRSHD]��UHIRUPHOH
VWUXFWXUDOH��GH]YROWDUHD�VHFWRUXOXL�SULYDW�úL�JUDGXO�GH�XWLOL]DUH�D�IRU HL�GH�PXQF���FHHD�FH
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