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��,QWURGXFFLyQ/RV�QXHYRV�XVXDULRV�GH�81,;�\�/LQX[�SXHGHQ�HVWDU�XQ�SRFR�LQWLPLGDGRV�SRU�HO�WDPDxR�\�DSDUHQWHFRPSOHMLGDG�GHO�VLVWHPD�TXH�WLHQHQ�DQWH�VL��+D\�PXFKRV�EXHQRV�OLEURV�VREUH�HO�XVR�GH�81,;�SDUDWRGRV�ORV�QLYHOHV��GHVGH�QRYDWRV�D�H[SHUWRV��3HUR�QLQJXQR�GH�HVWRV�OLEURV�FXEUH�HVSHFtILFDPHQWH�XQDLQWURGXFFLyQ�DO�XVR�GH�/LQX[��0LHQWUDV�HO�����GHO�XVR�GH�/LQX[�HV�H[DFWDPHQWH�FRPR�FXDOTXLHU�RWUR81,;��OD�IRUPD�PDV�FODUD�GH�FRPHQ]DU�FRQ�VX�QXHYR�VLVWHPD�HV�XQ�WXWRULDO�D�PHGLGD�SDUD�/LQX[��+HDTXL�HVH�WXWRULDO�(VWH WXWRULDO QR SUHVHQWDUD JUDQ FDQWLGDG GH GHWDOOHV R FXEULUi WHPDV PX\ DYDQ]DGRV� 6LQR TXH HVWDSHQVDGR SDUD SHUPLWLU DO QXHYR XVXDULR GH /LQX[ FRPHQ]DU D XVDU HO VLVWHPD \ VLWXDUOR HQ XQDSRVLFLyQ HQ OD TXH HO R HOOD SXHGDQ OHHU OLEURV PDV JHQHUDOHV VREUH 81,; \ HQWHQGHU ODV GLIHUHQFLDVEiVLFDV�HQWUH�RWURV�VLVWHPDV�81,;�\�/LQX[�6H YD D SUHVXSRQHU PX\ SRFR� H[FHSWR TXL]i DOJXQD IDPLOLDULGDG FRQ ORV RUGHQDGRUHV SHUVRQDOHV \06�'26� 3HUR LQFOXVR VL QR HV XQ XVXDULR GH 06�'26� GHEHUtD VHU FDSD] GH HQWHQGHU FXDOTXLHUFRVD GH ODV TXH KDEOHPRV� $ SULPHUD YLVWD� 81,; SDUHFH FRPR 06�'26 �GHVSXpV GH WRGR� SDUWHVGH 06�'26 IXHURQ WRPDGDV GH &3�0� HO FXDO IXH D VX YH] LQVSLUDGR HQ 81,;�� 3HUR� VROR ODVFDUDFWHUtVWLFDV VXSHUILFLDOHV GH 81,; VH SDUHFHQ D 06�'26� ,QFOXVR VL HV FRPSOHWDPHQWH QXHYR HQHO�PXQGR�GH�ORV�3&��HVWH�WXWRULDO�GHEHUtD�VHUOH�GH�D\XGD�<� DQWHV GH FRPHQ]DU� 1R WHQJD PLHGR GH H[SHULPHQWDU� (O VLVWHPD QR OH PRUGHUi� 1R SXHGHGHVWUXLU QDGD WUDEDMDQGR FRQ HO VLVWHPD� 81,; WLHQH FLHUWRV VLVWHPDV GH VHJXULGDG SDUD HYLWDU TXHXVXDULRV 
QRUPDOHV
 �GHO WLSR TXH VXSRQHPRV TXH HV XVWHG� GDxHQ ILFKHURV HVHQFLDOHV SDUD HO VLVWHPD�,QFOXVR VL RFXUUH HO SHRU GH ORV FDVRV TXH HV TXH ERUUH WRGRV VXV ILFKHURV� WHQGUi TXH YROYHU DWUiV \UHLQVWDODU�HO�VLVWHPD��SHUR�LQFOXVR�HQ�HVH�FDVR��QR�KD\�QDGD�TXH�SHUGHU�
��&RQFHSWRV�EDVLFRV�GH�81,;81,; HV XQ VLVWHPD RSHUDWLYR PXOWLWDUHD \ PXOWLXVXDULR� (VWR VLJQLILFD TXH SXHGH KDEHU PDV GH XQDSHUVRQD XVDQGR XQ RUGHQDGRU D OD YH]� FDGD XQR GH HOORV HMHFXWDQGR D VX YH] GLIHUHQWHV DSOLFDFLRQHV��(VWR GLILHUH GH 06�'26� GRQGH VROR XQD SHUVRQD SXHGH XVDU HO VLVWHPD HQ XQ PRPHQWR GDGR��%DMR 81,;� SDUD TXH ORV XVXDULRV SXHGDQ LGHQWLILFDUVH HQ HO VLVWHPD� GHEHQ SUHVHQWDUVH �ORJLQ��SURFHVR TXH FRQVWD GH GRV SDVRV� ,QWURGXFLU HO QRPEUH GH XVXDULR �ORJLQ� �HO QRPEUH FRQ TXH VHUiLGHQWLILFDGR SRU HO VLVWHPD�� \ XQD SDODEUD GH SDVR �SDVVZRUG�� OD FXDO HV VX OODYH SHUVRQDO VHFUHWDSDUD�HQWUDU�HQ�OD�FXHQWD��&RPR�VROR�XVWHG�FRQRFH�VX�SDODEUD�GH�SDVR��QDGLH�PDV�SRGUi�SUHVHQWDUVH�HQHO�VLVWHPD�FRQ�VX�QRPEUH�GH�XVXDULR�(Q ORV VLVWHPDV 81,; WUDGLFLRQDOHV� HO DGPLQLVWUDGRU GHO VLVWHPD DVLJQDUD HO QRPEUH GH XVXDULR \XQD SDODEUD GH SDVR LQLFLDO HQ HO PRPHQWR GH FUHDU OD FXHQWD GH XVXDULR� &RPR XVWHG HV HODGPLQLVWUDGRU GHO VLVWHPD� GHEH FRQILJXUDU VX SURSLD FXHQWD DQWHV GH SRGHU SUHVHQWDUVH YHU 6HFFLyQ����PDV�DGHODQWH��3DUD�HO�UHVWR�GH�ODV�GLVFXVLRQHV��XVDUHPRV�HO�QRPEUH�GH�XVXDULR��PDGKDZN��$GHPiV� FDGD VLVWHPD 81,; WLHQH XQ QRPEUH GHO VLVWHPD �KRVWQDPH� DVLJQDGR� (VWH �KRVWQDPH� OHGD QRPEUH D OD PDTXLQD� DGHPiV GH FDUiFWHU \ HQFDQWR� (O QRPEUH GHO VLVWHPD HV XVDGR SDUDLGHQWLILFDU PDTXLQDV HQ XQD UHG� SHUR LQFOXVR DXQTXH OD PDTXLQD QR HVWH HQ UHG� GHEHUtD WHQHU VXQRPEUH��(Q�QXHVWURV�HMHPSORV��HO�QRPEUH�GHO�VLVWHPD�VHUi��PRXVHKRXVH�
����&UHDFLyQ�GH�XQD�FXHQWD$QWHV�GH�SRGHU�XVDU�HO�VLVWHPD��GHEHUi�FRQILJXUDUVH�XQD�FXHQWD�GH�XVXDULR��(VWR�HV�QHFHVDULR��SRUTXHQR HV EXHQD LGHD XVDU OD FXHQWD GH URRW SDUD ORV XVRV QRUPDOHV� /D FXHQWD GH URRW GHEHUtD UHVHUYDUVHSDUD�HO�XVR�GH�FRPDQGRV�SULYLOHJLDGRV�\�SDUD�HO�PDQWHQLPLHQWR�GHO�VLVWHPD�3DUD FUHDU VX SURSLD FXHQWD� QHFHVLWD HQWUDU HQ OD FXHQWD GH URRW \ XVDU ODV RUGHQHV XVHUDGG RDGGXVHU�
����3UHVHQWDFLyQ�HQ�HO�VLVWHPD��ORJJLQ�LQ�(Q�HO�PRPHQWR�GH�SUHVHQWDUVH�HQ�HO�VLVWHPD��YHUD�OD�VLJXLHQWH�OLQHD�GH�FRPDQGRV�HQ�OD�SDQWDOOD�PRXVHKRXVH�ORJLQ�BBBBBBBBBB$KRUD� LQWURGX]FD VX QRPEUH GH XVXDULR \ SXOVH _B5HWXUQB�_ 1XHVWUR KpURH PDGKDZN� WHFOHDUtD OR



VLJXLHQWH�PRXVHKRXVH�ORJLQ����PDGKDZN3DVVZRUG�$KRUD LQWURGX]FD OD SDODEUD GH SDVR� (VWD QR VHUi PRVWUDGD HQ OD SDQWDOOD FRQIRUPH VH YD WHFOHDQGR�SRU OR TXH GHEH WHFOHDU FXLGDGRVDPHQWH� 6L LQWURGXFH XQD SDODEUD GH SDVR LQFRUUHFWD� VH PRVWUDUD HOVLJXLHQWH�PHQVDMH/RJLQ�LQFRUUHFW\�GHEHUi�LQWHQWDUOR�GH�QXHYR�8QD YH] TXH KD LQWURGXFLGR FRUUHFWDPHQWH HO QRPEUH GH XVXDULR \ OD SDODEUD GH SDVR� HVWDRILFLDOPHQWH��SUHVHQWDGR��HQ�HO�VLVWHPD�\�OLEUH�SDUD�FRPHQ]DU�D�WUDEDMDU�
����&RQVRODV�YLUWXDOHV/D FRQVROD GHO VLVWHPD HV HO PRQLWRU \ WHFODGR FRQHFWDGR GLUHFWDPHQWH DO VLVWHPD� �&RPR 81,; HVXQ VLVWHPD RSHUDWLYR PXOWLXVXDULR� SXHGH WHQHU RWURV WHUPLQDOHV FRQHFWDGRV D SXHUWRV VHULH GHOVLVWHPD� SHUR HVWRV QR VHUiQ OD FRQVROD�� /LQX[� FRPR RWUDV YHUVLRQHV GH 81,;� SURSRUFLRQD DFFHVRD FRQVRODV YLUWXDOHV �R 9&
V�� ODV FXDOHV OH SHUPLWLUiQ WHQHU PDV GH XQD VHVLyQ GH WUDEDMR DFWLYDGHVGH�OD�FRQVROD�D�OD�YH]�3DUD GHPRVWUDU HVWR� HQWUH HQ VX VLVWHPD �FRPR KHPRV YLVWR DQWHV�� $KRUD SXOVH _BDOW�)�B�_ 'HEHUtDYHU OD SUHJXQWD ORJLQ� GH QXHYR� (VWD YLHQGR OD VHJXQGD FRQVROD YLUWXDO KD HQWUDGR HQ HO VLVWHPD SRUOD�SULPHUD��3DUD�YROYHU�D�OD�SULPHUD�9&��SXOVH�_BDOW�)�B�_�9RLOD��KD�YXHOWR�D�OD�SULPHUD�VHVLyQ�8Q VLVWHPD /LQX[ UHFLpQ LQVWDODGR SUREDEOHPHQWH OH SHUPLWD DFFHGHU D ODV SULPHUDV FXDWUR 9&
V�XVDQGR�_BDOW�)�B�_�D�_BDOW�)�B�_�3HUR�HV�SRVLEOH�KDELOLWDU�KDVWD����9&
VB�XQD�SRU�FDGD�WHFOD�GH�IXQFLyQGHO WHFODGR� &RPR SXHGH YHU� HO XVR GH 9&
V HV PX\ SRWHQWH SXHGH HVWDU WUDEDMDQGR HQ GLIHUHQWHV9&
V�D�OD�YH]�0LHQWUDV TXH HO XVR GH 9&
V HV DOJR OLPLWDGR �GHVSXpV GH WRGR� VROR SXHGH PLUDU XQ 9& FDGD YH]��HVWR GHEHUtD GDUOH XQD LGHD GH ODV FDSDFLGDGHV PXOWLXVXDULR GHO VLVWHPD� 0LHQWUDV HVWD WUDEDMDQGR HQHO�9&�����SXHGH�FRQPXWDU�DO�9&����\�FRPHQ]DU�D�WUDEDMDU�HQ�RWUD�FRVD�
����,QWHUSUHWHV�GH�FRPDQGRV�\�FRPDQGRV(Q OD PD\RUtD GH ODV H[SORUDFLRQHV HQ HO PXQGR GH 81,;� HVWDUi KDEODQGR FRQ HO VLVWHPD D WUDYHVGHO XVR GH XQ LQWHUSUHWH GH FRPDQGRV� 8Q LQWHUSUHWH GH FRPDQGRV HV VLPSOHPHQWH XQ SURJUDPD TXHWRPD OD HQWUDGD GHO XVXDULR �S�HM� ODV RUGHQHV TXH WHFOHD� \ ODV WUDGXFH D LQVWUXFFLRQHV� (VWR SXHGHVHU FRPSDUDGR FRQ HO &200$1'�&20 GH 06�'26� HO FXDO HIHFW~D HVHQFLDOPHQWH ODV PLVPDWDUHD� (O LQWHUSUHWH GH FRPDQGRV HV VROR XQR GH ORV LQWHUIDFHV FRQ 81,;� +D\ PXFKRV LQWHUIDFHVSRVLEOHV FRPR HO VLVWHPD ; :LQGRZV� HO FXDO OH SHUPLWH HMHFXWDU FRPDQGRV XVDQGR HO UDWRQ \ HOWHFODGR�7DQ SURQWR FRPR HQWUD HQ HO VLVWHPD� HO VLVWHPD DUUDQFD XQ LQWHUSUHWH GH FRPDQGRV \ 8G� \D SXHGHWHFOHDU RUGHQHV DO VLVWHPD� 9HDPRV XQ HMHPSOR UiSLGR� $TXL� PDGKDZN HQWUD HQ HO VLVWHPD \ HVVLWXDGR�HQ�HO�LQWHUSUHWH�GH�FRPDQGRVPRXVHKRXVH�ORJLQ����PDGKDZN3DVVZRUG����PDGKDZN
V�SDVVZRUG:HOFRPH�WR�0RXVHKRXVH�

�KRPH�PDGKDZN���KRPH�PDGKDZN�� HV HO �SURPSW� GHO LQWHUSUHWH GH FRPDQGRV� LQGLFDQGR TXH HVWD OLVWR SDUD UHFLELURUGHQHV��7UDWHPRV�GH�GHFLUOH�DO�VLVWHPD�TXH�KDJD�DOJR�LQWHUHVDQWH��KRPH�PDGKDZN��PDNH�ORYHPDNH�����1R�ZD\�WR�PDNH�WDUJHW�CORYH
����6WRS��KRPH�PDGKDZN�%LHQ� FRPR UHVXOWD TXH PDNH HV HO QRPEUH GH XQ SURJUDPD \D H[LVWHQWH HQ HO VLVWHPD� HO LQWHUSUHWHGH�FRPDQGRV�OR�HMHFXWD���'HVDIRUWXQDGDPHQWH��HO�VLVWHPD�QR�HVWD�VLHQGR�PX\�DPLJDEOH��(VWR QRV OOHYD D XQD FXHVWLRQ LPSRUWDQWH� ¢4XH VRQ RUGHQHV" ¢4XH RFXUUH FXDQGR WHFOHDPRV �PDNHORYH�" /D SULPHUD SDODEUD GH OD RUGHQ� �PDNH�� HV HO QRPEUH GH OD RUGHQ D HMHFXWDU� (O UHVWR GH OD



RUGHQ�HV�WRPDGR�FRPR�DUJXPHQWRV�GH�OD�RUGHQ��(MHPSORV��KRPH�PDGKDZN��FS�IRR�EDU$TXL��HO�QRPEUH�GH�OD�RUGHQ�HV��FS���\�ORV�DUJXPHQWRV�VRQ��IRR��\��EDU��&XDQGR WHFOHD XQD RUGHQ� HO LQWHUSUHWH GH FRPDQGRV KDFH YDULDV FRVDV� 3ULPHUR GH WRGR� EXVFD HOQRPEUH GH OD RUGHQ \ FRPSUXHED VL HV XQD RUGHQ LQWHUQD� �(V GHFLU� XQD RUGHQ TXH HO SURSLRLQWHUSUHWH GH FRPDQGRV VDEH HMHFXWDU SRU VL PLVPR� +D\ EDVWDQWHV RUGHQHV GH HVH WLSR TXH YHUHPRVPDV DGHODQWH�� (O LQWHUSUHWH GH FRPDQGRV WDPELpQ FRPSUXHED VL OD RUGHQ HV XQ �DOLDV� R QRPEUHVXVWLWXWRULR GH RWUD RUGHQ� 6L QR VH FXPSOH QLQJXQR GH HVWRV FDVRV� HO LQWHUSUHWH GH FRPDQGRV EXVFDHO�SURJUDPD�\�OR�HMHFXWD�SDViQGROH�ORV�DUJXPHQWRV�HVSHFLILFDGRV�HQ�OD�OLQHD�GH�FRPDQGRV�(Q QXHVWUR HMHPSOR� HO LQWHUSUHWH GH FRPDQGRV EXVFD HO SURJUDPD OODPDGR PDNH \ OR HMHFXWD FRQ HODUJXPHQWR ORYH� PDNH HV XQ SURJUDPD XVDGR D PHQXGR SDUD FRPSLODU SURJUDPDV JUDQGHV� \ WRPDFRPR DUJXPHQWRV HO QRPEUH GH XQ �REMHWLYR� D FRPSLODU� (Q HO FDVR GH �PDNH ORYH�� RUGHQDPRV DPDNH�TXH�FRPSLOH�HO�REMHWLYR�ORYH��&RPR�PDNH�QR�SXHGH�HQFRQWUDU�XQ�REMHWLYR�GH�HVH�QRPEUH��IDOODHQYLDQGR�XQ�PHQVDMH�GH�HUURU�\�YROYLHQGR�DO�LQWHUSUHWH�GH�FRPDQGRV�¢4XH RFXUUH VL WHFOHDPRV XQD RUGHQ \ HO LQWHUSUHWH GH FRPDQGRV QR SXHGH HQFRQWUDU HO SURJUDPD GHHVH�QRPEUH"�%LHQ��SUREpPRVOR��KRPH�PDGKDZN��HDW�GLUWHDW��FRPPDQG�QRW�IRXQG�KRPH�PDGKDZN�%DVWDQWH VLPSOH� VL QR VH SXHGH HQFRQWUDU HO SURJUDPD FRQ HO QRPEUH GDGR HQ OD RUGHQ �DTXL �HDW���VH PXHVWUD XQ PHQVDMH GH HUURU TXH GHEHUtD GH VHU DXWRH[SOLFDWLYR� $ PHQXGR YHUD HVWH PHQVDMH GHHUURU VL VH HTXLYRFD DO WHFOHDU XQD RUGHQ �SRU HMHPSOR� VL KXELHVH WHFOHDGR �PNDH ORYH� HQ OXJDU GH�PDNH�ORYH��
����6DOLGD�GHO�VLVWHPD$QWHV GH DKRQGDU PDV� GHEHUtDPRV YHU FRPR VDOLU GHO VLVWHPD� 'HVGH OD OLQHD GH RUGHQHV XVDUHPRVOD�RUGHQ�SDUD�VDOLU��+D\�RWUDV�IRUPDV��SHUR�HVWD�HV�OD�PDV�IDFLO��KRPH�PDGKDZN��H[LW
����&DPELDQGR�OD�SDODEUD�GH�SDVR7DPELpQ GHEH DVHJXUDUVH GH OD IRUPD GH FDPELDU VX SDODEUD GH SDVR� /D RUGHQ SDVVZG OH SHGLUi VXSDODEUD GH SDVR YLHMD \ OD QXHYD� 9ROYHUi D SHGLU XQD VHJXQGD YH] OD QXHYD SDUD YDOLGDUOD� 7HQJDFXLGDGR GH QR ROYLGDU VX SDODEUD GH SDVR VL HVR RFXUUH� GHEHUi SHGLUOH DO DGPLQLVWUDGRU GHO VLVWHPDTXH�OD�PRGLILTXH�SRU�XVWHG��
����)LFKHURV�\�'LUHFWRULRV%DMR OD PD\RUtD GH ORV VLVWHPDV RSHUDWLYRV �81,; LQFOXLGR�� H[LVWH HO FRQFHSWR GH ILFKHUR� HO FXDO HVXQ�FRQMXQWR�GH�LQIRUPDFLyQ�DO�TXH�VH�OH�KD�DVLJQDGR�XQ�QRPEUH��OODPDGR�QRPEUH�GHO�ILFKHUR��(MHPSORV GH ILFKHUR VRQ XQ PHQVDMH GH FRUUHR� R XQ SURJUDPD TXH SXHGH VHU HMHFXWDGR�(VHQFLDOPHQWH��FXDOTXLHU�FRVD�VDOYDGD�HQ�HO�GLVFR�HV�JXDUGDGD�HQ�XQ�ILFKHUR�LQGLYLGXDO�/RV ILFKHURV VRQ LGHQWLILFDGRV SRU VXV QRPEUHV� 3RU HMHPSOR� HO ILFKHUR TXH FRQWLHQH VX KLVWRULDOSRGUtD VHU VDOYDGR FRQ HO QRPEUH KLVWRU\�SDSHU� (VWRV QRPEUHV XVXDOPHQWH LGHQWLILFDQ HO ILFKHUR \VX FRQWHQLGR GH DOJXQD IRUPD VLJQLILFDWLYD SDUD XVWHG� 1R KD\ XQ IRUPDWR HVWDQGDU SDUD ORV QRPEUHVGH ORV ILFKHURV FRPR OR KD\ HQ 06�'26 \ HQ RWURV VLVWHPDV RSHUDWLYRV� HQ JHQHUDO HVWRV SXHGHQFRQWHQHU FXDOTXLHU FDUiFWHU �H[FHSWR � B YHU OD GLVFXVLyQ VREUH �SDWKQDPHV� �UXWDV GH ILFKHURV� PDVDGHODQWH���\�HVWiQ�OLPLWDGRV�D�����FDUDFWHUHV�GH�ORQJLWXG�&RQ HO FRQFHSWR GH ILFKHUR DSDUHFH HO FRQFHSWR GH GLUHFWRULR� 8Q GLUHFWRULR HV VLPSOHPHQWH XQDFROHFFLyQ GH ILFKHURV� 3XHGH VHU FRQVLGHUDGR FRPR XQD �FDUSHWD� TXH FRQWLHQH PXFKRV ILFKHURVGLIHUHQWHV� /RV GLUHFWRULRV WDPELpQ WLHQHQ QRPEUH FRQ HO TXH ORV SRGHPRV LGHQWLILFDU� $GHPiV� ORVGLUHFWRULRV PDQWLHQHQ XQD HVWUXFWXUD GH iUERO� HV GHFLU� GLUHFWRULRV SXHGHQ FRQWHQHU RWURVGLUHFWRULRV�8Q ILFKHUR SXHGH VHU UHIHUHQFLDGR SRU VX QRPEUH FRQ FDPLQR� HO FXDO HVWD FRQVWLWXLGR SRU VXQRPEUH� DQWHFHGLGR SRU HO QRPEUH GHO GLUHFWRULR TXH OR FRQWLHQH� 3RU HMHPSOR� VXSRQJDPRV TXH



PDGKDZN WLHQH XQ GLUHFWRULR GH QRPEUH SDSHUV TXH FRQWLHQH WUHV ILFKHURV� KLVWRU\�ILQDO� HQJOLVK�OLW \PDVWHUV�WKHVLV� �&DGD XQR GH ORV WUHV ILFKHURV FRQWLHQH LQIRUPDFLyQ VREUH WUHV GH ORV SUR\HFWRV HQORV TXH PDGKDZN HVWD WUDEDMDQGR�� 3DUD UHIHULUVH DO ILFKHUR HQJOLVK�OLW� PDGKDZN SXHGH HVSHFLILFDUVX�FDPLQR�SDSHUV�HQJOLVK�OLW&RPR SXHGH YHU� HO GLUHFWRULR \ HO QRPEUH GHO ILFKHUR YDQ VHSDUDGRV SRU XQ FDUiFWHU �� 3RUHVWDUD]yQ� ORV QRPEUHV GH ILFKHUR QR SXHGHQ FRQWHQHU HVWH FDUiFWHU� /RV XVXDULRV GH 06�'26HQFRQWUDUDQ�HVWD�FRQYHQFLyQ�IDPLOLDU��DXQTXH�HQ�HO�PXQGR�06�'26�VH�XVD�HO�FDUiFWHU�?��&RPR KHPRV PHQFLRQDGR� ORV GLUHFWRULRV SXHGHQ DQLGDUVH XQR GHQWUR GH RWUR� 3RU HMHPSOR�VXSRQJDPRV TXH PDGKDZN WLHQH RWUR GLUHFWRULR GHQWUR GH SDSHUV OODPDGR FKHDW�VKHHW� (O FDPLQR GHHVWH�ILFKHUR�VHULDSDSHUV�QRWHV�FKHDW�VKHHW3RU OR WDQWR� HO FDPLQR UHDOPHQWH HV OD �UXWD� TXH VH GHEH WRPDU SDUD ORFDOL]DU D XQ ILFKHUR� (OGLUHFWRULR VREUH XQ VXEGLUHFWRULR GDGR HV FRQRFLGR FRPR HO GLUHFWRULR SDGUH� $TXL� HO GLUHFWRULRSDSHUV�HV�HO�SDGUH�GHO�GLUHFWRULR�QRWHV�
����(O�iUERO�GH�GLUHFWRULRV/D PD\RUtD GH ORV VLVWHPDV 81,; WLHQHQ XQD GLVWULEXFLRQ GH ILFKHURV HVWDQGDU� GH IRUPD TXHUHFXUVRV \ ILFKHURV SXHGDQ VHU IiFLOPHQWH ORFDOL]DGRV� (VWD GLVWULEXFLRQ IRUPD HO iUERO GHGLUHFWRULRV� HO FXDO FRPLHQ]D HQ HO GLUHFWRULR ���� WDPELpQ FRQRFLGR FRPR �GLUHFWRULR UDt]��'LUHFWDPHQWH SRU GHEDMR GH � KD\ DOJXQRV VXEGLUHFWRULRV LPSRUWDQWHV� �ELQ� �HWF� �GHY \ �XVU� HQWUHRWURV� (VWRV D VX YH] FRQWLHQHQ RWURV GLUHFWRULRV FRQ ILFKHURV GH FRQILJXUDFLyQ GHO VLVWHPD�SURJUDPDV��HWF�(Q SDUWLFXODU� FDGD XVXDULR WLHQH XQ GLUHFWRULR �KRPH�� (VWH HV HO GLUHFWRULR HQ HO TXH HO XVXDULRJXDUGDUD VXV ILFKHURV� (Q ORV HMHPSORV DQWHULRUHV� WRGRV ORV ILFKHURV GH PDGKDZN �FRPR FKHDW�VKHHU\ KLVWRU\�ILQDO� HVWDEDQ FRQWHQLGRV HQ HO GLUHFWRULR KRPH GH PDGKDZN� 8VXDOPHQWH� ORV GLUHFWRULRVKRPH GH ORV XVXDULRV FXHOJDQ GH �KRPH \ VRQ QRPEUDGRV FRQ HO QRPEUH GHO XVXDULR DO TXHSHUWHQHFHQ��3RU�OR�WDQWR��HO�GLUHFWRULR��KRPH��GH�PDGKDZN�HV��KRPH�PDGKDZN�(Q OD ILJXUD � VH PXHVWUD XQ iUERO GH GLUHFWRULR GH HMHPSOR� (VWH GHEHUtD GDUOH XQD LGHD GH FRPRHVWD�RUJDQL]DGR�HQ�VX�VLVWHPD�HO�iUERO�GH�GLUHFWRULRV���BBBBBBBB__ELQ_BBBGHY__BBBHWF__BBBKRPH��BBBBBBBBPDGKDZN_�������������__�������������_BBBVDP_BBB_���OLE_BBBSURF__BBBWPS_�����������__BBBXVU�BBBBBBBB__;���__BBBELQ__BBBHPDFV__BBB_��HWF_



_BBBJ���LQFOXGH__BBBLQFOXGH__BBBOLE__BBB�����BBBBBBBB_��ORFDO�����_���ELQ_������������__������������_BBBHPDFV_������������__������������_BBBHWF_������������__������������_BBBOLE__BBB_��PDQ__BBBVSRRO__BBBVUFBBBBBBBBOLQX[__BBBWPS)LJXUD����7tSLFR�iUERO�GH�GLUHFWRULRV�81,;��UHVXPLGR��
������'LUHFWRULR�GH�WUDEDMR�DFWXDO(Q FXDOTXLHU PRPHQWR� ODV RUGHQHV TXH WHFOHH DO LQWHUSUHWH GH FRPDQGRV VRQ GDGDV HQ WpUPLQRV GHVX GLUHFWRULR GH WUDEDMR DFWXDO� 3XHGH SHQVDU HQ VX GLUHFWRULR DFWXDO GH WUDEDMR FRPR HQ HO GLUHFWRULRHQ HO TXH DFWXDOPHQWH HVWD �VLWXDGR�� &XDQGR HQWUD HQ HO VLVWHPD� VX GLUHFWRULR GH WUDEDMR VHLQLFLDOL]D D VX GLUHFWRULR KRPH�KRPH�PDGKDZN HQ QXHVWUR FDVR� (Q FXDOTXLHU PRPHQWR TXHUHIHUHQFLH D XQ ILFKHUR� SXHGH KDFHUOR HQ UHODFLyQ D VX GLUHFWRULR GH WUDEDMR DFWXDO� HQ OXJDU GHHVSHFLILFDU�HO�FDPLQR�FRPSOHWR�GHO�ILFKHUR�9HPRV�XQ�HMHPSOR��PDGKDZN�WLHQH�HO�GLUHFWRULR�SDSHUV��\�SDSHUV�FRQWLHQH�HO�ILFKHUR�KLVWRU\�ILQDO�6L�PDGKDZN�TXLHUH�HFKDU�XQ�YLVWD]R�D�HVH�ILFKHUR��SXHGH�XVDU�OD�RUGHQ�KRPH�PDGKDZN��PRUH��KRPH�PDGKDZN�SDSHUV�KLVWRU\�ILQDO/D RUGHQ PRUH VLPSOHPHQWH PXHVWUD HO ILFKHUR� SDQWDOOD D SDQWDOOD� 3HUR� FRPR HO GLUHFWRULR GHWUDEDMR DFWXDO GH PDGKDZN HV �KRPH�PDGKDZN� SRGUtD KDEHUVH UHIHULGR DO ILFKHUR GH IRUPD UHODWLYDD�VX�GLUHFWRULR�GH�WUDEDMR�DFWXDO��/D�RUGHQ�VHULD�KRPH�PDGKDZN��PRUH�SDSHUV�KLVWRU\�ILQDO3RU�OR�WDQWR��VL�FRPLHQ]D�HO�QRPEUH�GH�XQ�ILFKHUR��FRPR�SDSHUV�ILQDO��FRQ�XQ�FDUiFWHU�GLVWLQWR�D�����HO�VLVWHPD�VXSRQH�TXH�VH�HVWD�UHILULHQGR�DO�ILFKHUR�FRQ�VX�SRVLFLyQ�UHODWLYD�D�VX�GLUHFWRULR�GH�WUDEDMR�(VWR�HV�FRQRFLGR�FRPR�FDPLQR�UHODWLYR�3RU�RWUD�SDUWH��VL�FRPLHQ]D�HO�QRPEUH�GHO�ILFKHUR�FRQ������HO�VLVWHPD�LQWHUSUHWD�HVWR�FRPR�XQ�FDPLQRFRPSOHWR�HV�GHFLU��HO�FDPLQR�DO�ILFKHUR�FRPSOHWR�GHVGH�HO�GLUHFWRULR�UDt]�����(VWR�HV�FRQRFLGR�FRPRFDPLQR�DEVROXWR�
�����5HILULpQGRVH�DO�GLUHFWRULR�KRPH%DMR WFVK \ EDVK� HO GLUHFWRULR �KRPH� SXHGH VHU UHIHUHQFLDGR XVDQGR HO FDUiFWHU GH OD WLOGH � a �� 3RUHMHPSOR��OD�RUGHQ�KRPH�PDGKDZN��PRUH�a�SDSHUV�KLVWRU\�ILQDOHV�HTXLYDOHQWH�D�KRPH�PDGKDZN��PRUH��KRPH�PDGKDZN�SDSHUV�KLVWRU\�ILQDO(O�FDUiFWHU��a��HV�VLPSOHPHQWH�VXVWLWXLGR�SRU�HO�LQWHUSUHWH�GH�FRPDQGRV��FRQ�HO�QRPEUH�GHO



GLUHFWRULR�KRPH��$GHPiV��WDPELpQ�SXHGH�HVSHFLILFDU�RWURV�GLUHFWRULRV�KRPH�GH�XVXDULRV�FRQ�OD�WLOGH�(O�FDPLQR��a]LS]HUR�OHWWHUV��HV�WUDGXFLGR�SRU�HO�LQWHUSUHWH�GH�RUGHQHV�D���KRPH�]LS]HUR�OHWWHUV���VL��KRPH�]LS]HUR�HV�HO�GLUHFWRULR�KRPH�GH�=LS=HUR���(O�XVR�GH�OD�WLOGH�HV�VLPSOHPHQWH�XQ�DWDMR��QRH[LVWH�QLQJ~Q�GLUHFWRULR�OODPDGR��a��HV�VLPSOHPHQWH�XQD�D\XGD�VLQWiFWLFD�SURSRUFLRQDGD�SRU�HOLQWHUSUHWH�GH�FRPDQGRV�
��3ULPHURV�SDVRV�HQ�81,;$QWHV�GH�FRPHQ]DU�HV�LPSRUWDQWH�GHVWDFDU�TXH�WRGRV�ORV�QRPEUHV�GH�ILFKHURV�\�FRPDQGRV�VRQ��FDVH�VHQVLWLYH���TXH�KDFHQ�GLIHUHQFLD�HQWUH�PD\~VFXODV�\�PLQ~VFXODV��D�GLIHUHQFLD�GH�VLVWHPDV�RSHUDWLYRVFRPR�06�'26���3RU�HMHPSOR��HO�FRPDQGR�PDNH�HV�GLIHUHQWH�D�0DNH�R�0$.(��/R�PLVPR�RFXUUH�HQHO�FDVR�GH�QRPEUHV�GH�ILFKHURV�R�GLUHFWRULRV�
����0RYLpQGRQRV�SRU�HO�HQWRUQR$KRUD�TXH�\D�SRGHPRV�SUHVHQWDUQRV�FRPR�XVXDULRV��\�VDEHPRV�FRPR�LQGLFDU�ILFKHURV�FRQ�VXFDPLQR�FRPSOHWR��¢FRPR�SRGHPRV�FDPELDU�QXHVWUR�GLUHFWRULR�GH�WUDEDMR"/D�RUGHQ�SDUD�PRYHUQRV�SRU�OD�HVWUXFWXUD�GH�GLUHFWRULRV�HV�FG��DEUHYLDFLyQ�GH��FDPELR�GHGLUHFWRULR���+D\�TXH�GHVWDFDU��TXH�OD�PD\RUtD�GH�ODV�RUGHQHV�81,;�PDV�XVDGDV�VRQ�GH�GRV�R�WUHVOHWUDV��/D�IRUPD�GH�XVR�GH�OD�RUGHQ�FG�HV�FG��GLUHFWRULR!GRQGH��GLUHFWRULR!�HV�HO�QRPEUH�GHO�GLUHFWRULR�DO�TXH�TXHUHPRV�LU�&RPR GLMLPRV� DO HQWUDU DO VLVWHPD FRPHQ]DPRV HQ HO GLUHFWRULR �KRPH�� 6L PDGKDZN TXLHUH LU DOVXEGLUHFWRULR�SDSHUV��GHEHUtD�XVDU�OD�RUGHQ�KRPH�PDGKDZN��FG�SDSHUV�KRPH�PDGKDZN�SDSHUV�&RPR VH SXHGH YHU� OD OLQHD GH FRPDQGRV GH PDGKDZN FDPELD SDUD PRVWUDU VX GLUHFWRULR DFWXDO GHWUDEDMR� $KRUD TXH \D HVWD HQ HO GLUHFWRULR SDSHUV SXHGH HFKDUOH XQ YLVWD]R D VX ILFKHUR KLVWRU\�ILQDOFRQ�HO�FRPDQGR�PRUH�KRPH�PDGKDZN�SDSHUV��PRUH�KLVWRU\�ILQDO$KRUD PDGKDZN HVWD HQ HO VXEGLUHFWRULR SDSHUV� SDUD YROYHU DO GLUHFWRULR SDGUH GH HVWH� XVDUD ODRUGHQ�FG����KRPH�PDGKDZN�SDSHUV��FG����KRPH�PDGKDZN��'HVH�FXHQWD�GHO�HVSDFLR�HQWUH��FG��\��������&DGD�GLUHFWRULR�WLHQH�XQD�HQWUDGD�GH�QRPEUH������OD�FXDOVH�UHILHUH�DO�GLUHFWRULR�SDGUH��'H�LJXDO�IRUPD��H[LVWH�HQ�FDGD�GLUHFWRULR�OD�HQWUDGD�����OD�FXDO�VHUHILHUH�D�VL�PLVPR��$Vt�TXH�HO�FRPDQGR�QRV�GHMD�GRQGH�HVWDPRV��KRPH�PDGKDZN�SDSHUV��FG���KRPH�PDGKDZN�7DPELpQ�SXHGHQ�XVDUVH�QRPEUHV�FRQ�HO�FDPLQR�DEVROXWR�HQ�OD�RUGHQ�FG��3DUD�LU�DO�GLUHFWRULR�GH=LS=HUR�FRQ�FG��LQWURGXFLUHPRV�OD�VLJXLHQWH�RUGHQ��KRPH�PDGKDZN�SDSHUV��FG��KRPH�]LS]HUR�KRPH�]LS]HUR�7DPELpQ��XVDQGR�FG�VLQ�DUJXPHQWRV�QRV�OOHYDUD�D�QXHVWUR�GLUHFWRULR�GH�RULJHQ��KRPH�]LS]HUR��FG�KRPH�PDGKDZN�
����0LUDQGR�HO�FRQWHQLGR�GH�ORV�GLUHFWRULRV$KRUD TXH \D VDEH FRPR PRYHUVH SRU ORV GLUHFWRULRV SUREDEOHPHQWH SHQVDUD� ¢< ELHQ" (O VLPSOHPRYLPLHQWR SRU HO iUERO GH GLUHFWRULRV HV SRFR ~WLO� QHFHVLWDPRV XQ QXHYR FRPDQGR� OV� OV PXHVWUDSRU�HO�WHUPLQDO�OD�OLVWD�GH�ILFKHURV�\�GLUHFWRULRV��SRU�GHIHFWR��ORV�GHO�GLUHFWRULR�DFWLYR��3RU�HMHPSOR��KRPH�PDGKDZN��OV0DLOOHWWHUVSDSHUV



�KRPH�PDGKDZN�$TXL�SRGHPRV�YHU�TXH�PDGKDZN�WLHQH�WUHV�HQWUDGDV�HQ�VX�GLUHFWRULR�DFWXDO��0DLO��OHWWHUV�\�SDSHUV�(VWR QR QRV GLFH GHPDVLDGR ¢VRQ ILFKHURV R GLUHFWRULRV"� 3RGHPRV XVDU OD RSFLyQ �) GH OD RUGHQ OVSDUD�REWHQHU�PDV�LQIRUPDFLyQ��KRPH�PDGKDZN��OV��)0DLO�OHWWHUV�SDSHUV��KRPH�PDGKDZN�3RU�HO�FDUiFWHU���DxDGLGR�D�FDGD�QRPEUH�VDEHPRV�TXH�ODV�WUHV�HQWUDGDV�VRQ�VXEGLUHFWRULRV�/D�RUGHQ�OV���)�SXHGH�WDPELpQ�DxDGLU�DO�ILQDO�����HVWR�LQGLFD�TXH�HV�XQ�ILFKHUR�HMHFXWDEOH��6L�OV���)QR�DxDGH�QDGD��HQWRQFHV�HV�XQ�ILFKHUR�QRUPDO��HV�GHFLU�QR�HV�QL�XQ�GLUHFWRULR�QL�XQ�HMHFXWDEOH�3RU OR JHQHUDO FDGD RUGHQ 81,; SXHGH WRPDU XQD VHULH GH RSFLRQHV GHILQLGDV HQ IRUPD GHDUJXPHQWRV� (VWRV XVXDOPHQWH FRPLHQ]DQ FRQ HO FDUiFWHU ���� FRPR YLPRV DQWHV FRQ OV �)� /DRSFLyQ �) OH GLFH D OV TXH GH PDV LQIRUPDFLyQ VREUH HO WLSR GH ILFKHURV HQ HVWH FDVR DxDGLHQGR XQ �GHWUiV�GH�FDGD�QRPEUH�GH�XQ�GLUHFWRULR�6L�D�OV�OH�SDVDPRV�XQ�QRPEUH�GH�GLUHFWRULR��PRVWUDUD�HO�FRQWHQLGR�GH�HVH�GLUHFWRULR��KRPH�PDGKDZN��OV��)�SDSHUVHQJOLVK�OLWKLVWRU\�ILQDOPDVWHUV�WKHVLVQRWHV��KRPH�PDGKDZN�3DUD�YHU�XQ�OLVWDGR�PDV�LQWHUHVDQWH��YHDPRV�HO�FRQWHQLGR�GH�GLUHFWRULR�GHO�VLVWHPD��HWF��KRPH�PDGKDZN��OV��HWF,PDJHV IWSXVHUV OSF UF�QHZ VKHOOVDGP JHWW\ PDJLF UF��G VWDUWFRQVEFKHFNUF JHWW\GHIV PRWG UF��G VZDSRIIEUF JURXS PRXQW UF��G VZDSRQEUFa ������������LQHW PWDE UF��G V\VORJ�FRQIFVK�FVKUF LQLW PWRROV UF��G V\VORJ�SLGFVK�ORJLQ LQLW�G SDF UF��G V\VORJG�UHORDGHIDXOW ������������LQLWUXQOYO� SDVVZG UPW WHUPFDSGLVNWDE LQLWWDE SULQWFDS USF XPRXQWIGSUP ������������LQLWWDE�ROG SURILOH USFLQIR XSGDWHIVWDE ������������LVVXH SVGDWDEDVH VHFXUHWW\ XWPSIWSDFFHVV OLOR UF VHUYLFHV ZWPS�KRPH�PDGKDZN��3DUD�ORV�XVXDULRV�GH�06�'26��QyWHVH�TXH�ORV�QRPEUHV�GH�ORV�ILFKHURV�SXHGHQ�VHU�PD\RUHV�GHFDUDFWHUHV�\�SXHGHQ�FRQWHQHU�SXQWRV�HQ�FXDOTXLHU�SRVLFLyQ��,QFOXVR�HV�SRVLEOH�TXH�XQ�ILFKHURFRQWHQJD�PDV�GH�XQ�SXQWR�HQ�VX�QRPEUH��9D\DPRV�DO�GLUHFWRULR�UDt]�FRQ��FG������\�GHVGH�DOOt�YD\DPRV�DO�GLUHFWRULR��XVU�ELQ��KRPH�PDGKDZN��FG����KRPH��FG������FG�XVU�XVU��FG�ELQ�XVU�ELQ�7DPELpQ�SRGHPRV�PRYHUQRV�GHQWUR�GH�GLUHFWRULRV�HQ�P~OWLSOHV�SDVRV��FRPR�HQ�FG���XVU�ELQ�7UDWH�GH�PRYHUVH�SRU�YDULRV�GLUHFWRULRV�XVDQGR�OV�\�FG��(Q�DOJXQRV�FDVRV�SRGUi�HQFRQWUDUVH�HOGHVDJUDGDEOH�PHQVDMH�GH�HUURU��3HUPLVVLRQ�GHQLHG���(VWR�VLPSOHPHQWH�HV�GHELGR�D�FXHVWLRQHV�GHVHJXULGDG�GHO�81,;��3DUD�SRGHU�PRYHUVH�R�OLVWDU�XQ�GLUHFWRULR�GHEH�GH�WHQHU�SHUPLVRV�SDUD�SRGHUKDFHUOR��+DEODUHPRV�PDV�VREUH�HOOR�HQ�OD�6HFFLyQ���
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DFFHGLGDV�YtD�GLVSRVLWLYRV�VW�\�ORV�&'�520�6&6,�YtD�VU�/RV�QRPEUHV�TXH�FRPLHQ]DQ�SRU�OS�DFFHGHQ�D�ORV�SXHUWRV�SDUDOHOR���GHY�OS��KDFH�UHIHUHQFLD�D�/37���HQ�HO�PXQGR�06�'26��GHY�QXOO�HV�XVDGR�FRPR��DJXMHUR�QHJUR��FXDOTXLHU�GDWR�HQYLDGR�D�HVWH�GLVSRVLWLYR�GHVDSDUHFH��¢3DUDTXH�SXHGH�VHU�~WLO�HVWR"��%LHQ��VL�GHVHD�VXSULPLU�OD�VDOLGD�SRU�SDQWDOOD�GH�XQD�RUGHQ��SRGUtD�HQYLDU�ODVDOLGD�D��GHY�QXOO��+DEODUHPRV�PDV�VREUH�HVWR�GHVSXpV�/RV�QRPEUHV�TXH�FRPLHQ]DQ�SRU��GHY�WW\�KDFHQ�UHIHUHQFLD�D��FRQVRODV�YLUWXDOHV��GH�VX�VLVWHPD�DFFHVLEOHV�PHGLDQWH�ODV�WHFODV�_BDOW�)�B�__BDOW�)�B�_HWF����GHY�WW\��KDFH�UHIHUHQFLD�D�OD�SULPHUD�9&���GHY�WW\��D�OD�VHJXQGD��HWF�/RV�QRPEUHV�GH�GLVSRVLWLYR�TXH�FRPLHQ]DQ�FRQ��GHY�SW\�VRQ��SVHXGR�WHUPLQDOHV���(VWRV�VRQ�XVDGRVSDUD�SURSRUFLRQDU�XQ��WHUPLQDO��D�VHVLRQHV�UHPRWDV��3RU�HMHPSOR��VL�VX�PDTXLQD�HVWD�HQ�XQD�UHG�WHOQHW�GH�HQWUDGD�XVDUD�XQR�GH�ORV�GLVSRVLWLYRV��GHY�SW\��HWF �HWF FRQWLHQH XQD VHULH GH ILFKHURV GH FRQILJXUDFLyQ GHO VLVWHPD� (VWRV LQFOX\HQ �HWF�SDVVZG�OD�EDVH�GH�GDWRV�GH�XVXDULRV����HWF�UF��JXLRQHV�GH�LQLFLDOL]DFLyQ�GHO�VLVWHPD���HWF��VELQ VELQ VH XVD SDUD DOPDFHQDU SURJUDPDV HVHQFLDOHV GHO VLVWHPD� TXH XVDUD HO DGPLQLVWUDGRU GHOVLVWHPD��KRPH �KRPH FRQWLHQH ORV GLUHFWRULRV �KRPH� GH ORV XVXDULRV� 3RU HMHPSOR� �KRPH�PDGKDZN HV HOGLUHFWRULR�GHO�XVXDULR��PDGKDZN���(Q�XQ�VLVWHPD�UHFLpQ�LQVWDODGR��QR�KDEUi�QLQJ~Q�XVXDULR�HQ�HVWHGLUHFWRULR��OLE �OLE FRQWLHQH ODV LPiJHQHV GH ODV OLEUHUtDV FRPSDUWLGDV� (VWRV ILFKHURV FRQWLHQHQ FyGLJR TXHFRPSDUWLUiQ�PXFKRV�SURJUDPDV��(Q�OXJDU�GH�TXH�FDGD�SURJUDPD�FRQWHQJD�XQD�FRSLD�SURSLD�GH�ODVUXWLQDV�FRPSDUWLGDV��HVWDV�VRQ�JXDUGDGDV�HQ�XQ�OXJDU�FRP~Q��HQ��OLE��(VWR�KDFH�TXH�ORV�SURJUDPDVHMHFXWDEOHV�VHDQ�PHQRUHV�\�UHGXFH�HO�HVSDFLR�XVDGR�HQ�GLVFR��SURF �SURF HV XQ �VLVWHPD GH ILFKHURV YLUWXDO�� /RV ILFKHURV TXH FRQWLHQH UHDOPHQWH UHVLGHQ HQPHPRULD��QR�HQ�XQ�GLVFR��+DFHQ�UHIHUHQFLD�D�YDULRV�SURFHVRV�TXH�FRUUHQ�HQ�HO�VLVWHPD��\�OH�SHUPLWHQREWHQHU�LQIRUPDFLyQ�DFHUFD�GH�TXH�SURJUDPDV�\�SURFHVRV�HVWiQ�FRUULHQGR�HQ�XQ�PRPHQWR�GDGR�(QWUDUHPRV�HQ�PDV�GHWDOOHV�HQ�OD�VHFFLyQ�������WPS 0XFKRV SURJUDPDV WLHQHQ OD QHFHVLGDG GH JHQHUDU FLHUWD LQIRUPDFLyQ WHPSRUDO \ JXDUGDUODHQ�XQ�ILFKHUR�WHPSRUDO��(O�OXJDU�KDELWXDO�SDUD�HVRV�ILFKHURV�HV�HQ��WPS��XVU �XVU HV XQ GLUHFWRULR PX\ LPSRUWDQWH� &RQWLHQHQ XQD VHULH GH VXEGLUHFWRULRV TXH FRQWLHQHQ DVX�YH]�DOJXQRV�GH�ORV�PDV�LPSRUWDQWHV�\�~WLOHV�SURJUDPDV�\�ILFKHURV�GH�FRQILJXUDFLyQ�XVDGRV�HQ�HOVLVWHPD�/RV�GLUHFWRULRV�GHVFULWRV�DUULED�VRQ�HVHQFLDOHV�SDUD�TXH�HO�VLVWHPD�HVWH�RSHUDWLYR��SHUR�OD�PD\RUtD�GHODV�FRVDV�TXH�VH�HQFXHQWUDQ�HQ��XVU�VRQ�RSFLRQDOHV�SDUD�HO�VLVWHPD��'H�FXDOTXLHU�IRUPD��VRQ�HVWDVFRVDV�RSFLRQDOHV�ODV�TXH�KDFHQ�TXH�HO�VLVWHPD�VHD�~WLO�H�LQWHUHVDQWH��6LQ��XVU��WHQGUtD�XQ�VLVWHPDDEXUULGR��VROR�FRQ�SURJUDPDV�FRPR�FS�\�OV��XVU�FRQWLHQH�OD�PD\RUtD�GH�ORV�SDTXHWHV�JUDQGHV�GHSURJUDPDV�\�VXV�ILFKHURV�GH�FRQILJXUDFLyQ��XVU�;��� �XVU�;��� FRQWLHQH HO VLVWHPD ; :LQGRZ VL XVWHG OR LQVWDOD� (O VLVWHPD ;:LQGRZ HV XQ HQWRUQR JUiILFR JUDQGH \ SRWHQWH HO FXDO SURSRUFLRQD XQ JUDQQXPHUR GH XWLOLGDGHV \ SURJUDPDV JUiILFRV� PRVWUDGRV HQ �YHQWDQDV� HQ VXSDQWDOOD� 6L HVWD IDPLOLDUL]DGR FRQ ORV HQWRUQRV 0LFURVRIW :LQGRZV R0DFLQWRVK� ; :LQGRZ OH VHUi PX\ IDPLOLDU� (O GLUHFWRULR �XVU�;��� FRQWLHQHWRGRV�ORV�HMHFXWDEOHV�GH�;�:LQGRZ��ILFKHURV�GH�FRQILJXUDFLyQ�\�GH�VRSRUWH���XVU�ELQ �XVU�ELQ HV HO DOPDFpQ UHDO GH SURJUDPDV GHO VLVWHPD 81,;� &RQWLHQH ODPD\RUtD�GH�ORV�SURJUDPDV�TXH�QR�VH�HQFXHQWUDQ�HQ�RWUDV�SDUWHV�FRPR��ELQ��XVU�HWF &RPR �HWF FRQWLHQH GLIHUHQWHV ILFKHURV GH FRQILJXUDFLyQ \ SURJUDPDV GHOVLVWHPD� �XVU�HWF FRQWLHQH LQFOXVR PDV TXH HO DQWHULRU� (Q JHQHUDO� ORV ILFKHURVTXH VH HQFXHQWUDQ HQ �XVU�HWF� QR VRQ HVHQFLDOHV SDUD HO VLVWHPD� D GLIHUHQFLDGH�ORV�TXH�VH�HQFXHQWUDQ�HQ��HWF��TXH�VL�OR�VRQ��XVU�LQFOXGH �XVU�LQFOXGH FRQWLHQH ORV ILFKHURV GH FDEHFHUD SDUD HO FRPSLODGRU GH &� (VWRVILFKHURV �OD PD\RUtD GH ORV FXDOHV WHUPLQDQ HQ �K� GH �KHDGHU�� GHFODUDQHVWUXFWXUDV GH GDWRV� VXEUXWLQDV \ FRQVWDQWHV XVDGRV HQ OD HVFULWXUD GHSURJUDPDV HQ &� /RV ILFKHURV TXH VH HQFXHQWUDQ HQ �XVU�LQFOXGH�V\V VRQ



JHQHUDOPHQWH XVDGRV HQ OD SURJUDPDFLyQ GH 81,; D QLYHO GH VLVWHPD� 6L HVWDIDPLOLDUL]DGR FRQ HO OHQJXDMH GH SURJUDPDFLyQ &� DTXL HQFRQWUDUD ORV ILFKHURVGH�FDEHFHUD�FRPR�VWGLR�K��HO�FXDO�GHFODUD�IXQFLRQHV�FRPR�SULQWI����XVU�J���LQFOXGH �XVU�J���LQFOXGH FRQWLHQH ILFKHURV GH FDEHFHUD SDUD HO FRPSLODGRU GH&����PX\�SDUHFLGR�D��XVU�LQFOXGH���XVU�OLE �XVU�OLE FRQWLHQH ODV OLEUHUtDV HTXLYDOHQWHV �VWXE� \ �VWDWLF� D ORV ILFKHURVHQFRQWUDGRV HQ �OLE� $O FRPSLODU XQ SURJUDPD� HVWH HV �HQOD]DGR� FRQ ODVOLEUHULDV TXH VH HQFXHQWUDQ HQ �XVU�OLE� ODV FXDOHV GLULJHQ DO SURJUDPD D EXVFDUHQ �OLE FXDQGR QHFHVLWD HO FyGLJR GH OD OLEUHUtD� $GHPiV� YDULRV SURJUDPDVJXDUGDQ�ILFKHURV�GH�FRQILJXUDFLyQ�HQ��XVU�OLE��XVU�ORFDO �XVU�ORFDO HV PX\ SDUHFLGR D �XVU FRQWLHQH SURJUDPDV \ ILFKHURV QR HVHQFLDOHVSDUD HO VLVWHPD� SHUR TXH KDFHQ HO VLVWHPD PDV GLYHUWLGR \ H[FLWDQWH� (QJHQHUDO� ORV SURJUDPDV TXH VH HQFXHQWUDQ HQ �XVU�ORFDO VRQ HVSHFtILFRV GH VXVLVWHPD�HVWR�HV��HO�GLUHFWRULR��XVU�ORFDO�GLILHUH�EDVWDQWH�HQWUH�VLVWHPDV�81,;�$TXL HQFRQWUDUD SURJUDPDV JUDQGHV FRPR 7(; �VLVWHPD GH IRUPDWHR GHGRFXPHQWRV��\�(PDFV��JUDQ�\�SRWHQWH�HGLWRU���VL�ORV�LQVWDOD��XVU�PDQ (VWH GLUHFWRULR FRQWLHQH ODV SDJLQDV GH PDQXDO� +D\ GRV VXEGLUHFWRULRV SDUDFDGD SDJLQD �VHFFLyQ� GH ODV SDJLQDV �XVH OD RUGHQ PDQ PDQ SDUD PDVGHWDOOHV�� 3RU HMHPSOR� �XVU�PDQ�PDQ� FRQWLHQH ORV IXHQWHV �HV GHFLU� ORVRULJLQDOHV SRU IRUPDWHDU� GH ODV SDJLQDV GH PDQXDO GH OD VHFFLyQ �� \ �XVU�PDQ�FDW��ODV�SDJLQDV�\D�IRUPDWHDGDV�GH�OD�VHFFLyQ����XVU�VUF �XVU�VUF FRQWLHQH HO FyGLJR IXHQWH �SURJUDPDV SRU FRPSLODU� GH YDULRVSURJUDPDV GH VX VLVWHPD� (O PDV LPSRUWDQWH HV �XVU�VUF�/LQX[� HO FXDO FRQWLHQHHO�FyGLJR�IXHQWH�GHO�1XFOHR�GH�/LQX[��YDU �YDU FRQWLHQH GLUHFWRULRV TXH D PHQXGR FDPELDQ VX WDPDxR R WLHQGHQ D FUHFHU� 0XFKRV GHHVWRV�GLUHFWRULRV�VROtDQ�UHVLGLU�HQ��XVU��SHUR�GHVGH�TXH�HVWDPRV�WUDWDQGR�GH�GHMDUOR�UHODWLYDPHQWHLQDOWHUDEOH��ORV�GLUHFWRULRV�TXH�FDPELDQ�D�PHQXGR�KDQ�VLGR�OOHYDGRV�D��YDU��$OJXQRV�GH�HVWRVGLUHFWRULRV�VRQ��YDU�DGP �YDU�DGP FRQWLHQH YDULRV ILFKHURV GH LQWHUpV SDUD HO DGPLQLVWUDGRU GHO VLVWHPD�HVSHFtILFDPHQWH KLVWyULFRV GHO VLVWHPD� ORV FXDOHV UHFRJHQ HUURUHV R SUREOHPDVFRQ HO VLVWHPD� 2WURV ILFKHURV JXDUGDQ ODV VHVLRQHV GH SUHVHQWDFLyQ HQ HOVLVWHPD��DVt�FRPR�ORV�LQWHQWRV�IDOOLGRV��YDU�VSRRO� �YDU�VSRRO FRQWLHQH ILFKHURV TXH YDQ D VHU SDVDGRV D RWUR SURJUDPD� 3RUHMHPSOR� VL VX PDTXLQD HVWD FRQHFWDGD D XQD UHG� HO FRUUHR GH OOHJDGD VHUiDOPDFHQDGR HQ �YDU�VSRRO�0DLO KDVWD TXH OR OHD R OR ERUUH� $UWtFXORV QXHYRVGH ODV QHZV� WDQWR VDOLHQWHV FRPR HQWUDQWHV SXHGHQ HQFRQWUDUVH HQ �YDU�VSRRO�QHZV��HWF�
��7LSRV�GH�LQWHUSUHWHV�GH�&RPDQGRV&RPR�KHPRV�PHQFLRQDGR�DQWHULRUPHQWH�HQ�QXPHURVDV�RFDVLRQHV��81,;�HV�XQ�VLVWHPD�RSHUDWLYRPXOWLWDUHD�\�PXOWLXVXDULR��/D�PXOWLWDUHD�HV�PX\�~WLO��\�XQD�YH]�OD�KD\D�SUREDGR��OD�XVDUDFRQWLQXDPHQWH��(Q�SRFR�WLHPSR�SRGUi�HMHFXWDU�SURJUDPDV��GH�IRQGR���FRQPXWDU�HQWUH�P~OWLSOHVWDUHDV�\��HQWXEDU��SURJUDPDV�XQRV�HQWUH�RWURV�SDUD�FRQVHJXLU�UHVXOWDGRV�FRPSOHMRV�FRQ�XQ�~QLFRFRPDQGR�0XFKDV�GH�ODV�FDUDFWHUtVWLFDV�TXH�WUDWDUHPRV�HQ�HVWD�VHFFLyQ�VRQ�SURSRUFLRQDGDV�SRU�HO�LQWHUSUHWH�GHFRPDQGRV��+D\�TXH�WHQHU�FXLGDGR�HQ�QR�FRQIXQGLU�81,;��HO�VLVWHPD�RSHUDWLYR��FRQ�HO�LQWHUSUHWH�GHFRPDQGRV��HVWH�XOWLPR��HV�XQ�LQWHUIDFH�FRQ�HO�VLVWHPD�TXH�KD\�GHEDMR��(O�LQWHUSUHWH�GH�FRPDQGRVSURSRUFLRQD�OD�IXQFLRQDOLGDG�VREUH�HO�81,;(O�LQWHUSUHWH�GH�FRPDQGRV�QR�HV�VROR�XQ�LQWHUSUHWH�LQWHUDFWLYR�GH�ORV�FRPDQGRV�TXH�WHFOHDPRV��HVWDPELpQ�XQ�SRWHQWH�OHQJXDMH�GH�SURJUDPDFLyQ��HO�FXDO�SHUPLWH�HVFULELU�JXLRQHV��TXH�SHUPLWHQ�MXQWDUYDULDV�RUGHQHV�HQ�XQ�ILFKHUR��/RV�XVXDULRV�GH�06�'26�UHFRQRFHUiQ�HVWR�FRPR�ORV�ILFKHURV��EDWFK��(O�XVR�GH�ORV�JXLRQHV�GHO�LQWHUSUHWH�GH�FRPDQGRV�HV�XQD�KHUUDPLHQWD�PX\�SRWHQWH�TXH�OH�SHUPLWLUiDXWRPDWL]DU�H�LQFUHPHQWDU�HO�XVR�GH�81,;��9HU�OD�VHFFLyQ������SDUD�PDV�LQIRUPDFLyQ�



+D\�YDULRV�WLSRV�GH�LQWHUSUHWHV�GH�FRPDQGRV�HQ�HO�PXQGR�81,;��/RV�GRV�PDV�LPSRUWDQWHV�VRQ�HO�%RXUQH�VKHOO��\�HO��&�VKHOO���(O�LQWHUSUHWH�GH�FRPDQGRV�%RXUQH��XVD�XQD�VLQWD[LV�GH�FRPDQGRVFRPR�OD�XVDGD�HQ�ORV�SULPHURV�VLVWHPDV�81,;��FRPR�HO�6\VWHP�,,,��(O�QRPEUH�GHO�LQWHUSUHWH�%RXUQHHQ�OD�PD\RUtD�GH�ORV�81,;�HV��ELQ�VK��GRQGH�VK�YLHQH�GH��VKHOO���LQWHUSUHWH�GH�FRPDQGRV�HQ�LQJOHV��(O�LQWHUSUHWH�&�XVD�XQD�VLQWD[LV�GLIHUHQWH��D�YHFHV�SDUHFLGD�D�OD�GHO�OHQJXDMH�GH�SURJUDPDFLyQ�&��\�HQOD�PD\RUtD�GH�ORV�VLVWHPDV�81,;�VH�HQFXHQWUD�FRPR��ELQ�FVK�%DMR�/LQX[�KD\�DOJXQDV�GLIHUHQFLDV�HQ�ORV�LQWHUSUHWHV�GH�FRPDQGRV�GLVSRQLEOHV��'RV�GH�ORV�PDVXVDGRV�VRQ�HO��%RXUQH�$JDLQ�6KHOO��R��%DVK����ELQ�EDVK��\�7FVK���ELQ�WFVK���%DVK�HV�XQ�HTXLYDOHQWHDO�%RXUQH�FRQ�PXFKDV�FDUDFWHUtVWLFDV�DYDQ]DGDV�GH�OD�&�VKHOO��&RPR�%DVK�HV�XQ�V~SHU�FRQMXQWR�GHOD�VLQWD[LV�GHO�%RXUQH��FXDOTXLHU�JXLyQ�HVFULWR�SDUD�HO�LQWHUSUHWH�GH�FRPDQGRV�%RXUQH�VWDQGDUGIXQFLRQDUD�HQ�%DVK��3DUD�ORV�TXH�SUHILHUHQ�HO�XVR�GHO�LQWHUSUHWH�GH�FRPDQGRV�&��/LQX[�WLHQH�HO�7FVK�TXH�HV�XQD�YHUVLyQ�H[WHQGLGD�GHO�&�RULJLQDO�(O�WLSR�GH�LQWHUSUHWH�GH�FRPDQGRV�TXH�GHFLGD�XVDU�HV�SXUDPHQWH�XQD�FXHVWLRQ�GH�JXVWRV��$OJXQDVSHUVRQDV�SUHILHUHQ�OD�VLQWD[LV�GHO�%RXUQH�FRQ�ODV�FDUDFWHUtVWLFDV�DYDQ]DGDV�TXH�SURSRUFLRQD�%DVK��\RWURV�SUHILHUHQ�HO�PDV�HVWUXFWXUDGR�LQWHUSUHWH�GH�FRPDQGRV�&��(Q�OR�TXH�UHVSHFWD�D�ORV�FRPDQGRVXVXDOHV�FRPR�FS��OV��HWF��HV�LQGLIHUHQWH�HO�WLSR�GH�LQWHUSUHWH�GH�FRPDQGRV�XVDGR��OD�VLQWD[LV�HV�ODPLVPD��6ROR��FXDQGR�VH�HVFULEHQ�JXLRQHV�SDUD�HO�LQWHUSUHWH�GH�FRPDQGRV��R�VH�XVDQ�FDUDFWHUtVWLFDVDYDQ]DGDV�DSDUHFHQ�ODV�GLIHUHQFLDV�HQWUH�ORV�GLIHUHQWHV�LQWHUSUHWHV�GH�FRPDQGRV�&RPR�HVWDPRV�GLVFXWLHQGR�VREUH�ODV�GLIHUHQFLDV�HQWUH�ORV�LQWHUSUHWHV�GH�FRPDQGRV�%RXUQH�\�&�DEDMR�YHUHPRV�HVDV�GLIHUHQFLDV��3DUD�ORV�SURSyVLWRV�GH�HVWH�WXWRULDO��OD�PD\RUtD�GH�ODV�GLIHUHQFLDV�VRQPtQLPDV���6L�HUHV�UHDOPHQWH�FXULRVR�D�HVWH�UHVSHFWR��OHH�ODV�SDJLQDV�GH�PDQXDO�SDUD�EDVK�\�WFVK��
��&DUDFWHUHV�&RPRGtQ8QD�FDUDFWHUtVWLFD�LPSRUWDQWH�GH�OD�PD\RUtD�GH�ORV�LQWHUSUHWHV�GH�FRPDQGRV�HQ�81,;�HV�OD�FDSDFLGDGSDUD�UHIHULUVH�D�PDV�GH�XQ�ILFKHUR�XVDQGR�FDUDFWHUHV�HVSHFLDOHV��(VWRV�OODPDGRV�FRPRGLQHV�OHSHUPLWHQ�UHIHULUVH�D��SRU�HMHPSOR��WRGRV�ORV�ILFKHURV�TXH�FRQWLHQHQ�HO�FDUiFWHU�³Q��(O�FRPRGtQ����KDFH�UHIHUHQFLD�FXDOTXLHU�FDUiFWHU�R�FDGHQD�GH�FDUDFWHUHV�HQ�HO�ILFKHUR��3RU�HMHPSOR�FXDQGR�XVD�HO�FDUiFWHU����HQ�HO�QRPEUH�GH�XQ�ILFKHUR��HO�LQWHUSUHWH�GH�FRPDQGRV�OR�VXVWLWX\H�SRUWRGDV�ODV�FRPELQDFLRQHV�SRVLEOHV�SURYHQLHQWHV�GH�ORV�ILFKHURV�HQ�HO�GLUHFWRULR�DO�FXDO�QRV�HVWDPRVUHILULHQGR�9HDPRV�XQ�HMHPSOR�UiSLGR��6XSRQJDPRV�TXH�PDGKDZN�WLHQH�ORV�ILFKHURV�IURJ��MRH�\�VWXII�HQ�HOGLUHFWRULR�DFWXDO��KRPH�PDGKDZN��OVIURJ������MRH������VWXII�KRPH�PDGKDZN�3DUD�DFFHGHU�D�WRGRV�ORV�ILFKHURV�FRQ�OD�OHWUD��R��HQ�VX�QRPEUH��KHPRV�GH�XVDU�OD�RUGHQ�KRPH�PDGKDZN��OV�RIURJ������MRH�KRPH�PDGKDZN�&RPR�SXHGH�YHU��HO�FRPRGtQ����KD�VLGR�VXVWLWXLGR�FRQ�WRGDV�ODV�FRPELQDFLRQHV�SRVLEOHV�TXHFRLQFLGtDQ�GH�HQWUH�ORV�ILFKHURV�GHO�GLUHFWRULR�DFWXDO�(O XVR GH �� VROR� VLPSOHPHQWH VH UHILHUH D WRGRV ORV ILFKHURV� SXHVWR TXH WRGRV ORV FDUDFWHUHVFRLQFLGHQ�FRQ�HO�FRPRGtQ��KRPH�PDGKDZN��OV�IURJ������MRH������VWXII�KRPH�PDGKDZN�9HDPRV�XQRV�SRFRV�HMHPSORV�PDV��KRPH�PDGKDZN��OV�IIURJ�KRPH�PDGKDZN��OV�IIVWXII�KRPH�PDGKDZN��OV�IIURJ������VWXII
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