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QHVWD�SURPLVVRUD�iUHD�GD�7HOHPiWLFD��0RQWHLUR�HW�DO����������SULQFLSDOPHQWH�HP�IXQomR�GRV�EDL[RV
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j�WHOHRSHUDomR�GH�VLVWHPDV�UREyWLFRV�XWLOL]DQGR�VH�GH�XP�OLQN�GH�FRPXQLFDomR��.ODXVV�HW�DO��
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1XPpULFR�H�RXWURV�HTXLSDPHQWRV�LQGXVWULDLV�VLPLODUHV�
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H[WUHPDPHQWH� DWUDHQWH� VDWLVID]HQGR� WRGRV� RV� UHTXLVLWRV� GDV� DSOLFDo}HV� GH� WHOHVHUYLoRV� SDUD
WHOHRSHUDomR�GH�5RE{V�
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,PDJHQV�HVWiWLFDV�SRGHP�VHU�DGTXLULGDV�HP�YiULRV�IRUPDWRV�FRPR�*,)��*UDSKLFV�,QWHUFKDQLQJ
)RUPDW��H�-3(*��-RLQW�3KRWRJUDSKLF�([SHUWV�*URXS���2�IRUPDWR�SUHIHULGR�GHYLGR�j�FRPSUHVVmR
GH�GDGRV�REWLGD�p�R�-3(*�

,PDJHQV�GLQkPLFDV��QR�IRUPDWR�GH�YtGHR�GLJLWDO��SRGHP�VHU�XWLOL]DGDV�FRP�RX�VHP�FRPSUHVVmR
GH�GDGRV��(QWUH�RV�SDGU}HV�XWLOL]DGRV�WrP�VH�R�03(*��0RYLQJ�3LFWXUH�([SHUWV�*URXS���8<9<�
5HDO9LGHR��0�-3(*��VHT�rQFLD�GH�LPDJHQV�-3(*���&HOO%��&HOO��H�&X6HH�0H��HQWUH�RXWURV��6XQ�



��������&RQQHFWL[���������2�VLVWHPD�GH�YtGHR��SODFD�GH�FDSWXUD�PDLV�VRIWZDUH��GHYH�FDSWXUDU�
GLJLWDOL]DU�H�FRPSULPLU�XP�VLQDO�GH�YtGHR�176&�RX�3$/�QmR�PRGXODUL]DGR��FRPSRVWR�RX�6�
9tGHR���2�YtGHR�FRPSULPLGR�SRGH�HQWmR�VHU�DUPD]HQDGR�HP�GLVFR�H�RX�WUDQVPLWLGR�YLD�UHGH�SDUD
R�FOLHQWH�HP�XP�GHWHUPLQDGR�SDGUmR�GH�FRPSUHVVmR�

(48,3$0(1726�±�5RE{�H�&kPHUD

&RQWUROH 'DGRV��6WDWXV��9tGHR

6ROLFLWD
6HUYLoR

3URJUDPDV�&*,
7HOHRSHUDomR

9tGHR
6WDWXV

&*,�±�3URJUDPDV

6HUYLGRU
:HE5RERW

&*,�±�3URJUDPDV

6HUYLGRU
:HE&DP

6HUYLoRV
7HOHRSHUDomR

5HDOLPHQWDomR�
9tGHR�H�7H[WR

%URZVHU
:::

)LJXUD�����6HUYLGRU�+773��PyGXORV�:HE&DP�H�:HE5RERW�

1R�FDVR�GH�VH�XWLOL]DU�VHT�rQFLD�GH� LPDJHQV�-3(*��D� WD[D�GH�FRPSUHVVmR�p�PXLWR�EDL[D
TXDQGR�FRPSDUDGD�FRP�D�03(*�RX�5HDO9LGHR��$�SULQFLSDO�YDQWDJHP�p�TXH�VH�SRGH�HQYLDU�DV
LPDJHQV�GH�YtGHR�XWLOL]DQGR�R�PHFDQLVPR�VHUYHU�SXVK�GR�6HUYLGRU�+773�GLUHWDPHQWH�SDUD�R
FOLHQWH�:::��FRPR�R�1HWVFDSH��VHP�D�QHFHVVLGDGH�GH�VH�XWLOL]DU�XP�VRIWZDUH�HVSHFLDO�RX�XP
SOXJLQ�SDUD�UHFHEHU�R�IRUPDWR�GH�YtGHR��2WVXND��������

3DUD�XWLOL]DU� D� FRPSUHVVmR� p� QHFHVViULR� XP� VRIWZDUH� HVSHFtILFR� �SOXJLQ�� TXH� GHYHUi� VHU
LQVWDODGR�SHOR� FOLHQWH� H� DMXVWDGR�DR�DPELHQWH�SDUD� UHFHEHU� LPDJHQV�QR� IRUPDWR� HVSHFLILFDGR�
QRUPDOPHQWH��03(*�RX�5HDO9LGHR��0HOFKLRUV��������

&RP�UHODomR�DR�KDUGZDUH�SDUD�FDSWXUD�GH�LPDJHQV�SRGH�VH�XWLOL]DU��FkPHUDV�GH�YtGHR��176&
RX�3$/��FRQHFWDGDV�D�XPD�SODFD�SDUD�IUDPH�JUDEEHU��6XQ���������RX�FkPHUDV�FRP�SODFD�SDUD
FDSWXUD�GH�LPDJHQV�FRP�&&'�XWLOL]DQGR�D�LQWHUIDFH�SDUDOHOD�FRPR�HQWUDGD�GH�YtGHR�SDUD�R�PLFUR�
FRPSXWDGRU��FRPR�QR�FDVR�GD�4XLFN&DP��&RQQHFWL[���������$�JUDQGH�GHVYDQWDJHP�GD�XWLOL]DomR
GHVWH�KDUGZDUH�HVWD�DVVRFLDGD�D�PHQRU�TXDOLGDGH�H�D�EDL[D�YHORFLGDGH�GH�FDSWXUD�GH�LPDJHQV
REWLGD��GHYLGR�jV�UHVWULo}HV�GH�YHORFLGDGH�GD�LQWHUIDFH�SDUDOHOD�

6HUYLGRU�:HE5RERW��IXQo}HV�GH�FRQWUROH�UHPRWR�GR�REMHWR�WHOHRSHUDGR��$�ILP�GH�WHOHRSHUDU
R�VLVWHPD�5REyWLFR�p�QHFHVViULR�TXH�R�PHVPR�WHQKD�FRPR�SUp�UHTXLVLWR�DOJXPD�FDSDFLGDGH�GH
FRPXQLFDomR�UHPRWD�XWLOL]DQGR�XP�SURWRFROR�GH�FRPXQLFDomR�DEHUWR�DWUDYpV�GH�XPD�LQWHUIDFH
VHULDO��SDUDOHOD�RX�PHVPR�GH�XPD�(WKHUQHW��SHUPLWLQGR�D�FRQH[mR�D�XP�0LFURFRPSXWDGRU�RX�D
XPD�:RUNVWDWLRQ��8WLOL]DQGR�VH�GHVWD�FDSDFLGDGH�p�SRVVtYHO�TXH�TXDOTXHU�HTXLSDPHQWR�LQGXVWULDO
SRVVD�VHU�WHOHRSHUDGR�YLD�,QWHUQHW�

$�SDUWLU�GHVWD�DERUGDJHP��GLVSRQLELOL]D�VH�XP�6HUYLGRU�5REyWLFR��GHQRPLQDGR�:HE5RERW�
FRQHFWDGR�DR�HTXLSDPHQWR�LQGXVWULDO�DWUDYpV�GD�LQWHUIDFH�GH�FRPXQLFDomR�GR�HTXLSDPHQWR��(VWH



VHUYLGRU�SRGH�VHU�XP�VHUYLGRU�+773��GH�IRUPD�VLPLODU�DR�GHVFULWR�SDUD�R�:HE&DP��)LJXUD����
2�PHFDQLVPR�GH�DFHVVR�jV�IXQo}HV�GR�REMHWR�WHOHRSHUDGR�p�WDPEpP�EDVHDGR�HP�SURJUDPDV

&*,�H�+70/��3DUD�FDGD�IXQomR�GLVSRQLELOL]DGD�SHOR�SURWRFROR�GH�FRPXQLFDomR�GR�5RE{�H[LVWH
XP�SURJUDPD�&*,�TXH�p�DFHVVDGR�QR�VHUYLGRU�:HE5RERW�SHOR�FOLHQWH�XWLOL]DQGR�XP�EURZVHU
:::��3RGH�VH�XWLOL]DU�R�PHVPR�HTXLSDPHQWR�SDUD�GLVSRQLELOL]DU�RV�GRLV�VHUYLoRV��:HE&DP�H
:HE5RERW��3RU�RXWUR� ODGR��SRGH�VH� WDPEpP�XWLOL]DU�GRLV�RX�PDLV�VHUYLGRUHV�SDUD�UHDOL]DU�DV
IXQo}HV�GH�:HE&DP�H�:HE5RERW�

8PD�VHJXQGD�DERUGDJHP�p�XWLOL]DU�XP�~QLFR�6HUYLGRU�:::�FRQHFWDGR�D�XP�RX�PDLV�3&
VHUYLGRUHV�YLD�VRFNHWV�7&3�,3��(VWHV�3&�VHUYLGRUHV�QmR�VmR�QHFHVVDULDPHQWH�VHUYLGRUHV�:::�
6mR�VHUYLGRUHV�HVSHFtILFRV�SDUD�FRQWUROH�GR�5RE{�H�SDUD�FDSWXUD�GH�LPDJHP��VHQGR�TXH�WRGR�R
WUDWDPHQWR�GDV� LQIRUPDo}HV�REWLGDV�p� UHDOL]DGR�SHOR�6HUYLGRU�:::��FRQFHQWUDQGR�WRGDV�DV
Do}HV��$�ILJXUD���DSUHVHQWD�HVWD�DERUGDJHP�

,QWHUQHW

6HUYLGRU�::: 3&�6HUYLGRU 3&�6HUYLGRU

9tGHR���6WDWXV

&RQWUROH

56����
3DUDOHOD

3URSULHWiULD

5RE{ &kPHUD

%URZVHU�:::
&OLHQWH

)LJXUD�����6HUYLGRU�:::�FHQWUDOL]DGR�

1HVWD� FRQILJXUDomR� WRGDV� DV� LQIRUPDo}HV� VROLFLWDGDV� SDVVDP� SHOR� 6HUYLGRU� :::� TXH
HVWDEHOHFH�D�FRPXQLFDomR�YLD�5HGH�/RFDO�GH�&RPXQLFDomR��,QWUDQHW��DWUDYpV�GH�VRFNHWV�7&3�,3
XWLOL]DQGR�VH�GH�SURJUDPDV�&*,�

��� 5(675,d®(6�'2�35272&2/2�,17(51(7���7&3�,3

$�5HGH�GH�&RPXQLFDomR�,QWHUQHW�DSUHVHQWD�XPD�ODUJXUD�GH�EDQGD�KHWHURJrQHD�H�FRP��WD[DV
GH�WUDQVPLVVmR�QmR�GHWHUPLQtVWLFDV�TXH�YDULDP�GH����NESV��FRQH[mR�ZLUHOOHVV��D�PDLV�GH����0ESV
HP�UHGH�ORFDO��GHSHQGHQGR�GD�FRQH[mR�,QWHUQHW�H�GR�WUiIHJR�

&RP�HVWD�OLPLWDomR�GH�ODUJXUD�GH�EDQGD��DSOLFDo}HV�HP�WHPSR�UHDO�SDUD�FDSWXUD�GH�YtGHR
DSUHVHQWDP�VpULDV�UHVWULo}HV��3DUD�YHQFHU�HVWDV� UHVWULo}HV�p�QHFHVViULR�XWLOL]DU�FRPSUHVVmR�GH
GDGRV�H�FRQH[mR�GH�JUDQGH�YHORFLGDGH�j�,QWHUQHW��7D[DV�WtSLFDV�GH�WUDQVPLVVmR�GH�YtGHR�FRP
FRPSUHVVmR�QHFHVVLWDP�GH����.ESV��5HDO9LGHR���H�VHP�FRPSUHVVmR��GH�����.ESV��VHT�rQFLD��GH
LPDJHQV�-3(*��FRP���TXDGURV�V��0HOFKLRUV�������

2XWUD�OLPLWDomR�p�R�GHOD\��DWUDVR��LQHUHQWH�DR�SURWRFROR�7&3��SRLV�RV�SDFRWHV�HQYLDGRV�QmR
QHFHVVDULDPHQWH�HVWmR�QD�PHVPD�RUGHP�GRV�SDFRWHV�UHFHELGRV�SHOR�FOLHQWH��R�TXH�QmR�p�GHVHMiYHO
SDUD�DSOLFDo}HV�HP�WHPSR�UHDO�

(VWD�UHVWULomR�SRGH�VHU�UHVROYLGD�DGLFLRQDQGR�DOJXP�JUDX�GH�DXWRQRPLD�SDUD�D�DSOLFDomR��QR
FDVR�XP�5RE{��GH�WDO�IRUPD�D�FRQWRUQDU�VLWXDo}HV�GH�HPHUJrQFLD��EHP�FRPR��VLWXDo}HV�SHULJRVDV�
(VWH�QtYHO�GH�DXWRQRPLD�p�REWLGR�ORFDOPHQWH�QR�6HUYLGRU�:HE5RERW��TXH�GHYH�PRQLWRUDU�HVWDV
FRQGLo}HV�OLPLWHV��+LU]LQJHU�HW�DO���������

$SHVDU�GRV�GDWDJUDPDV�FRP�LQIRUPDo}HV�GH�FRQWUROH�HQYLDGRV�SDUD�R�5RE{�SHOR�FOLHQWH�YLD



3URWRFROR�7&3�,3�VHUHP�SHTXHQRV��GD�RUGHP�GH���D���.E\WHV��R�3URWRFROR�7&3�QmR�JDUDQWH
DSOLFDo}HV�HP�WHPSR�UHDO��8PD�DOWHUQDWLYD�SDUD�R�IXWXUR�p�XWLOL]DU�R�3URWRFROR�573��5HDO�7LPH
7UDQVSRUW�3URWRFRO��SDUD�DSOLFDo}HV�HP�WHPSR�UHDO��2WVXND��������

��� ,17(5)$&(�&20�2�868È5,2

$�LQWHUIDFH�JUiILFD�FRP�R�XVXiULR�GHYH�VHU�EDVHDGD�QDV�OLQJXDJHQV�GH�SURJUDPDomR��+70/�
-$9$6FULSW� H� -$9$� �2WVXND�� �������$� XWLOL]DomR� GH� -$9$�SHUPLWH� XPD� LQGHSHQGrQFLD� GH
DUTXLWHWXUD�GH�KDUGZDUH��SRLV�R�DSSOHW�HVFULWR�HP�-$9$��DSOLFDomR�-$9$��SRGH�VHU�H[HFXWDGR
HP�TXDOTXHU�SODWDIRUPD�FRP�XP�EURZVHU�:::�TXH�WHQKD�VXSRUWH�SDUD�HVWD�OLQJXDJHP�

2�SURJUDPD�HP�-$9$�+70/�SHUPLWH�TXH�R�FOLHQWH�WHQKD�XPD�LQWHUIDFH�DPLJiYHO�FRP��R
VLVWHPD�GH�WHOHRSHUDomR�DFHLWDQGR�FRPDQGRV�H�GLVSDUDQGR�RV�SURJUDPDV�&*,�QHFHVViULRV�SDUD
H[HFXWDU�DV�IXQo}HV�GLVSRQLELOL]DGDV�H�DSUHVHQWDQGR�DV�LQIRUPDo}HV�QHFHVViULDV�SDUD�R�XVXiULR�TXH
VmR�UHFHELGDV�SHOR�VHUYLGRU��ILJXUDV���H����

$�UHDOLPHQWDomR�YLVXDO�p�IHLWD�DWUDYpV�GR�6HUYLGRU�:HE&DP�TXH�GR�ODGR�GR�FOLHQWH�DSUHVHQWD
XPD�LQWHUIDFH�DPLJiYHO�TXH�UHFHEH�DV�LPDJHQV�HP�IRUPDWR�FRPSULPLGR��03(*�RX�5HDO9LGHR�
RX�HP�XPD�VHT�rQFLD�GH�LPDJHQV�-3(*�

$V� ILJXUDV� �� H� �� DSUHVHQWDP� DOJXQV� H[HPSORV� GH� LQWHUIDFHV� FRP� XVXiULRV�� TXH� IRUDP
GHVHQYROYLGDV� HP� SURMHWRV� GH� WHOHRSHUDomR� H[HFXWDGRV� QR�*5$&2��$� ILJXUD� �� DSUHVHQWD� D
LQWHUIDFH� GR� VLVWHPD� 5RE:HE/LQN� �KWWS���ZHEURERW�JUDFR�XQE�EU�� H� D� ILJXUD� �� GR� VLVWHPD
5RE:HE&DP��KWWS���ZZZ�JUDFR�XQE�EU�UREZHEFDP��

)LJXUD�����6LVWHPD�5RE:HE/LQN��LQWHUIDFH�FRP�R�XVXiULR�

2XWUD�DERUGDJHP�p�D�XWLOL]DomR�GH�950/��9LUWXDO�5HDOLW\�0RGHOLQJ�/DQJXDJH���950/�p
XPD�OLQJXDJHP�GH�GHVFULomR�GH�VLPXODo}HV�LQWHUDWLYDV�FRP�YiULRV�SDUWLFLSDQWHV�VH�FRPXQLFDQGR
DWUDYpV�GD�,QWHUQHW��2WVXND���������2�REMHWLYR�GR�GHVHQYROYLPHQWR�GHVWD�OLQJXDJHP�p�WRUQD�OD�XP
SDGUmR�SDUD�D�GHVFULomR�GH�VLPXODo}HV�LQWHUDWLYDV�QR�:::��DVVLP�FRPR�D�OLQJXDJHP�+70/�p
R� SDGUmR� SDUD� GHVFULomR� GH� SiJLQDV� :HE�� 6XD� SULQFLSDO� FDUDFWHUtVWLFD� SDUD� DSOLFDo}HV� GH



7HOH5REyWLFD�HVWi�DVVRFLDGD�D�FDSDFLGDGH�GH�RSHUDU�HP�FRQH[}HV�FRP�SHTXHQD�ODUJXUD�GH�EDQGD�
R�TXH�D�WRUQD�XPD�FDQGLGDWD�HP�SRWHQFLDO�SDUD�VHU�XWLOL]DGD�

)LJXUD�����6LVWHPD�5RE:HE&DP��LQWHUIDFH�FRP�R�XVXiULR�

� � 9$/,'$d2�'$�0(72'2/2*,$���$3/,&$d®(6�'(6(192/9,'$6

)RUDP��GHVHQYROYLGDV�GXDV�DSOLFDo}HV�XWLOL]DQGR�HVWD�PHWRGRORJLD�QR�*5$&2��5RE:HE&DP
�ILJXUD����H�5RE:HE/LQN��ILJXUD����R�TXH�SRVVLELOLWRX�D�YDOLGDomR�GD�PHWRGRORJLD�

����6LVWHPD�5RE:HE&DP��KWWS���ZZZ�JUDFR�XQE�EU�UREZHEFDP��

2� 6LVWHPD� 5RE:HE&DP� p� FRQVWLWXtGR� SRU� XP� PDQLSXODGRU� FRP� �� '2)� �'HJUHH�RI�
)UHHGRP��� TXH� VXSRUWD� XPD� FkPHUD� GH� YtGHR�� VHQGR� DFLRQDGR� SRU�PRWRUHV� GH� SDVVR�� (VWHV
PRWRUHV�VmR�FRQWURODGRV�DWUDYpV�GH�XPD�SODFD�GH�FLUFXLWR� LPSUHVVR��TXH�FRQWpP�R�GULYHU�GH
SRWrQFLD�H�R�PyGXOR�GH�DOLPHQWDomR�HOpWULFD�GR�HTXLSDPHQWR��$�SODFD�FRPXQLFD�VH�FRP�R�VHUYLGRU
GR�PDQLSXODGRU��:HE5RERW��DWUDYpV�GD�LQWHUIDFH�SDUDOHOD��(VWH�VHUYLGRU��:HE5RERW��FRQWpP�RV
SURJUDPDV�GH�FRQWUROH��$�FkPHUD��6XQ9LGHR��SRVVXL�DOLPHQWDomR�SUySULD�GH�HQHUJLD�H�p�LQWHUOLJDGD
DR�VHUYLGRU�:HE&DP�DWUDYpV�GH�XP�FDER�GH�VLQDO�GH�YtGHR�FRQHFWDGR�QD�SODFD�GH�FDSWXUD�GH�YtGHR
GR�6HUYLGRU��1R�6HUYLGRU�:HE&DP�HVWmR�DORFDGRV�R�GULYHU��SURJUDPD�HP�FJL��SDUD�UHFHEHU�DV
LPDJHQV�H�DV�SiJLQDV�:::�XWLOL]DGDV�SDUD�WHOHRSHUDU�R�VLVWHPD��2�FOLHQWH��YLD�EURZVHU��ILJXUD
���� UHFHEH� DV� LPDJHQV� H� RV� FRPDQGRV� GHVWH� VHUYLGRU� YLD� ,QWHUQHW�� (VWD� DUTXLWHWXUD� p
PLQXFLRVDPHQWH�GHVFULWD�HP�ÈOYDUHV�	�5RPDUL]���������2�VLVWHPD�SRGH�VHU�DFHVVDGR�DWUDYpV�GR
HQGHUHoR�KWWS���ZZZ�JUDFR�XQE�EU�UREZHEFDP�

����6LVWHPD�5RE:HE/LQN��KWWS���ZHEURERW�JUDFR�XQE�EU�

$� SDUWLU� GR� VXFHVVR� GD� LPSOHPHQWDomR� GD� DUTXLWHWXUD� 5RE:HE&DP�� SDUWLX�VH� SDUD� � R
GHVHQYROYLPHQWR�GH�XP�VHJXQGR�VLVWHPD�GHQRPLQDGR�5RE:HE/LQN� �ILJXUD����� �(VWH� VLVWHPD



SHUPLWH�R�FRQWUROH�UHPRWR�GR�5RE{�,QGXVWULDO�FRP�VHLV�JUDXV�GH�OLEHUGDGH�,5%������GD�$VHD
%URZQ�%RYHUL�XWLOL]DQGR�D�,QWHUQHW�FRPR��YLD�GH�FRQWUROH��2�FRQWURODGRU�GR�5RE{�$%%�,5%�����
WHP�LQFRUSRUDGR�XP�VLVWHPD�GH�FRQWUROH�UHPRWR�DWUDYpV�GD�LQWHUIDFH�VHULDO�56�����EDVHDGR�HP
���IXQo}HV��TXH�VH�XWLOL]DP�GH�XP�SURWRFROR�GH�FRPXQLFDomR�SURSULHWiULR�

$� SDUWLU� GHVWD� FDSDFLGDGH� GH� FRPXQLFDomR� UHPRWD�� GHVHQYROYHX�VH� XP� VHUYLGRU�:::
�:HE5RERW��FRQHFWDGR�DR�URE{�YLD�LQWHUIDFH�VHULDO��GLVSRQLELOL]DQGR�R�FRQWUROH�UHPRWR�GR�URE{�
DWUDYpV�GDV����IXQo}HV��HP�UHGH�GH�FRPXQLFDomR�XWLOL]DQGR�R�SURWRFROR�7&3�,3�

$�RSHUDomR�GH�FRQWUROH�UHPRWR�p�PRQLWRUDGD�DWUDYpV�GH�FDSWXUD�GH�LPDJHP�HP�WHPSR�UHDO�
XWLOL]DQGR�R�VLVWHPD�5RE:HE&DP��6HUYLGRU�:HE&DP���DOpP�GH�LQIRUPDo}HV�H�VWDWXV�GR�5RE{
HQYLDGDV� SHOR� VHX� FRQWURODGRU�� 2� VLVWHPD� GH� WHOHRSHUDomR� GHVHQYROYLGR� HVWi� GLVSRQtYHO� QR
HQGHUHoR� KWWS���ZHEURERW�JUDFR�XQE�EU� H� SRGH� VHU� RSHUDGR� UHPRWDPHQWH� SHUPLWLQGR� D
FRPXQLFDomR�HQWUH�R�VHUYLGRU�:::�H�R�&RQWURODGRU�GR�5RE{�

$�YHORFLGDGH�GH�WUDQVPLVVmR�GH�GDGRV�UHTXHULGD�SDUD�RV�VHUYLoRV�GLVSRQLELOL]DGRV�UHIHUHQWHV
DRV�FRPDQGRV�GDV�IXQo}HV�GR�5RE{�p�EDL[D��QmR�FRPSURPHWHQGR�R�VLVWHPD�GH� WHOHRSHUDomR�
DSHVDU�GD� ODWrQFLD� LQHUHQWH� j� ,QWHUQHW��(QWUHWDQWR�� HVWD� ODWrQFLD� ID]� FRP� TXH� D� UHDOLPHQWDomR
JUiILFD��DWUDYpV�GH�YtGHR�RQ�OLQH��VHMD�YLiYHO�TXDQGR�VH�XWLOL]D�GH�YHORFLGDGHV�GH�WUDQVPLVVmR�DFLPD
GH����.ESV��5HFRPHQGD�VH�WDPEpP�D�XWLOL]DomR�GH�FRPSUHVVmR�GH�GDGRV��2�VLVWHPD�HVWi�HP
RSHUDomR�GHVGH�PDLR�GH������

6y�p�SHUPLWLGR�DFHVVR�D�FOLHQWHV�GHYLGDPHQWH�FDGDVWUDGRV��$VVLP��R�6HUYLGRU�:HE5RERW
VROLFLWD�VHQKD�H�SDVVZRUG��DR�XVXiULR�GR�VLVWHPD��SRU�TXHVW}HV�GH�VHJXUDQoD��XVXiULR�GHYLGDPHQWH
FDGDVWUDGR���EHP�FRPR��GHYLGR�j�UHVSRVWD�GR�5RE{�H�GR�6HUYLGRU�:::�TXH�SRGH�VHU�GHJUDGDGD
HP�IXQomR�GH�DWUDVRV�GH�FRPXQLFDomR�HQWUH�R�VHUYLGRU�:::�H�R�FOLHQWH�

3RU�RXWUR�ODGR��VHUYLoRV�TXH�QHFHVVLWDP�GH�XPD�SHTXHQD�ODUJXUD�GH�EDQGD��FRPR�LQLFLDOL]DomR
GR�5RE{��LQLFLDU�SURJUDPD��OLJDU�H�GHVOLJDU�5RE{��GRZORDG�H�XSORDG�GH�SURJUDPDV��HQWUH�RXWURV�
VmR�SOHQDPHQWH�VDWLVIHLWRV��$�HYROXomR�GR�VLVWHPD�p�SUHYLVWD�DSOLFDQGR�D�PHVPD�PHWRGRORJLD�SDUD
FRQWURODU�YLD�,QWHUQHW�XPD�&pOXOD�)OH[tYHO�GH�6ROGDJHP�

��� &21&/862

2� WUDEDOKR� VLWXD�VH� QD� iUHD� GH� WHOHRSHUDomR� DSUHVHQWDQGR� XPD� PHWRGRORJLD� SDUD� R
GHVHQYROYLPHQWR�GH�VLVWHPDV�5REyWLFRV� WHOHRSHUDGRV�YLD� ,QWHUQHW��$�PHWRGRORJLD� IRL� WHVWDGD
DWUDYpV�GR�GHVHQYROYLPHQWR�GH�GRLV�VLVWHPDV�TXH�HVWmR�GLVSRQtYHLV�HP�KWWS���ZZZ�JUDFR�XQE�EU�

2�VLVWHPD�5RE:HE&DP�IRL�YDOLGDGR�FRPSURYDQGR�D�VXD�IXQFLRQDOLGDGH�HVWDQGR�HP�RSHUDomR
GHVGH�VHWHPEUR�GH�������)RUDP�REVHUYDGDV�DOJXPDV�SRVVLELOLGDGHV�GH�RWLPL]Do}HV��GHFRUUHQWHV
GDV� DQiOLVHV� IHLWDV�� SDUD� HYROXomR� GR� VLVWHPD� �ÈOYDUHV� 	� 5RPDUL]�� ������� 2� PDQLSXODGRU
FRQVWUXtGR�DSUHVHQWD�EDL[R�UXtGR�QRV�GHVORFDPHQWRV�UHDOL]DGRV�H�SRVVXL�GLPHQV}HV�UHGX]LGDV
TXDQGR�FRPSDUDGR�D�RXWURV�VLVWHPDV�GH�SRVLFLRQDPHQWR�GH�FkPHUD�H[LVWHQWHV�QR�PHUFDGR��$OpP
GLVVR��RV�FXVWRV�IRUDP�EDVWDQWH�UHGX]LGRV�

&RPR�iUHDV�GH�DSOLFDomR�FDUDFWHUtVWLFDV�GR�VLVWHPD�WHP�VH��YLJLOkQFLD�GH�HVWDEHOHFLPHQWRV�
YLVXDOL]DomR�GH�DPELHQWHV�GH�WUDEDOKR��YLVXDOL]DomR�GH�DPELHQWHV�FRPHUFLDLV�SDUD�SURSDJDQGD�
YLVXDOL]DomR�GH�UXDV�RX�SRQWRV�WXUtVWLFRV��HQWUH�RXWUDV��8P�GRV�JUDQGHV�HPSHFLOKRV�j�WHFQRORJLD
GH�WHOHRSHUDomR�YLD�,QWHUQHW��DWXDOPHQWH��p�R�WHPSR�GH�HVSHUD�HOHYDGR�HP�IXQomR�GD�ODUJXUD�GH
EDQGD�H[LVWHQWH�QD�UHGH��RX�VHMD��DLQGD�p�FRQVLGHUiYHO�R� LQWHUYDOR�GH� WHPSR�HQWUH�R�HQYLR�GR
FRPDQGR��D�HIHWLYDomR�GR�SRVLFLRQDPHQWR�H�D�YLVXDOL]DomR�GD�QRYD�VLWXDomR�PRQLWRUDGD��R�TXH
FRPSURPHWH�DSOLFDo}HV�HP�WHPSR�UHDO�TXH�UHTXHUHP�PDLRU�FRQILDELOLGDGH�H�VHJXUDQoD��FRPR�QR
FDVR�GR�VLVWHPD�5RE:HE/LQN�

2�VLVWHPD�5RE:HEOLQN�DSUHVHQWRX�ERQV�UHVXOWDGRV�QR�TXH�FRQFHUQH�DV�IXQo}HV�GLUHWDPHQWH
UHODFLRQDGDV�DR�FRQWUROH�GR�5RE{�DWUDYpV�GR�VHX�SURWRFROR�GH�FRPXQLFDomR��SRU�UHTXHUHU�DUTXLYRV
GH���D���.E\WHV�GH�WDPDQKR�SDUD�LPSOHPHQWDU�HVWDV�IXQo}HV��(QWUHWDQWR��D�UHDOLPHQWDomR�DWUDYpV
GH� YtGHR� H[LJH�PDLRU� ODUJXUD� GH� EDQGD� SDUD� DSOLFDo}HV� HP� WHPSR� UHDO�� 8PD� RSomR� VHULD� D



XWLOL]DomR�GH�5HDOLGDGH�9LUWXDO�DR�LQYpV�GH�VH�XWLOL]DU�VLQDO�GH�YtGHR��DWUDYpV�GH�950/��2WVXND�
�������

$� WHFQRORJLD� GH� 7HOH5REyWLFD� YLD� ,QWHUQHW� p� DLQGD� LQFLSLHQWH� H� HVWi� WHQGR� XP� JUDQGH
GHVHQYROYLPHQWR�HP�YLUWXGH�GRV�JUDQGHV�DYDQoRV�REWLGRV�QD�WHFQRORJLD�GH�FRPSUHVVmR�GH�GDGRV
H�QR�JUDQGH�LPSXOVR�TXH�HVWi�VH�GDQGR�D�WHFQRORJLD�GH�:HE79�H�9tGHR�&RQIHUrQFLD��2WVXND�
�������&HUWDPHQWH��HVWDV�WHFQRORJLDV�DVVRFLDGDV�D�PDLRU�ODUJXUD�GH�EDQGD�GD�,QWHUQHW�LUi�YLDELOL]DU
DSOLFDo}HV�HP�WHPSR�UHDO�QR�IXWXUR��FRP�PHQRV�UHVWULo}HV�TXH�VH�WHP�DWXDOPHQWH�

5()(5Ç1&,$6

$OPHLGD��5���$OPHLGD��)��DQG�&DUYDOKR��5���������6LVWHPD�GH�WHOHYLJLOkQFLD��,65�3URMHFW�5HSRUW�
ÈOYDUHV��$��-��	�5RPDUL]��/��-���������'HVHQYROYLPHQWR�GH�XP�PDQLSXODGRU�FRP�GRLV�JUDXV�GH

OLEHUGDGH�FRQWURODGR�UHPRWDPHQWH�YLD�LQWHUQHW��9�&RQJUHVVR�GH�(QJHQKDULD�0HFkQLFD�1RUWH
H�1RUGHVWH��)RUWDOH]D��������GH�2XWXEUR��SS����������

&RQQHFWL[��������4XLFN&DP�FRORU���*XLD�GR�8VXiULR�
(FNHO��*��	�+DUH��&���������%XLOGLQJ�D�OLQX[�LQWHUQHW�VHUYHU��1HZ�5LGHUV�3XEOLVKLQJ��,QGLDQDSROLV�
+LU]LQJHU��*��HW�DO��������7HOHRSHUDWLQJ�VSDFH�URERWV���LPSDFW�IRU�WKH�GHVLJQ�RI�LQGXVWULDO�URERWV�

,(((�,QWHUQDWLRQDO�6\PSRVLXP�RQ�,QGXVWULDO�(OHFWURQLFV��3RUWXJDO��-XO\��������SS����������
0HOFKLRUV��&��� ������6LVWHPDV� LQWHUSHVVRDLV�GH�YLGHRFRQIHUrQFLD� �PERQH��� KWWS���ZZZ�SHQWD�

XIUJV�EU�aFULVWLQD�PERQH�WL�LQGLFHWL�KWP�
0RQWHLUR�)��HW�DO��������7HOHRSHUDWLQJ�D�PRELOH�URERW���D�VROXWLRQ�EDVHG�RQ�MDYD�ODQJXDJH��,(((

,QWHUQDWLRQDO�6\PSRVLXP�RQ�,QGXVWULDO�(OHFWURQLFV��3RUWXJDO��-XO\��������SS����������
2WVXND��-���������)DWRUHV�GHWHUPLQDQWHV�QD�HIHWLYLGDGH�GH�IHUUDPHQWDV�GH�FRPXQLFDomR�PHGLDGD

SRU�FRPSXWDGRU�QR�HQVLQR�j�GLVWkQFLD��KWWS���SHQWD�XIUJV�EU����SHVTXLVD�MRLFH��MRLFHBWL�KWPO�
6FKLOOLQJ��.���5RWK��+��DQG�/LHE��5���������7HOHRSHUDWLRQV�RI�URYHUV���IURP�PDUV�WR�HGXFDWLRQ�

,(((�,QWHUQDWLRQDO�6\PSRVLXP�RQ�,QGXVWULDO�(OHFWURQLFV��3RUWXJDO��-XO\��������SS����������
6XQ��������6XQ�YLGHR�XVHU¶V�JXLGH�
7D\ORU��.��	�7UHYHO\DQ��-���������$�WHOHURERW�RQ�WKH�ZRUOG�ZLGH�ZHE��1DWLRQDO�&RQIHUHQFH�RI�WKH

$XVWUDOLDQ�5RERW�$VVRFLDWLRQ��0HOERXUQH��-XO\������KWWS���WHOHURERW�PHFK�XZD�HGX�DX��
:ROI�� +��	� )URLW]KHLP�� .��� ������:HEYLGHR� �� $� WRRO� IRU� ZZZ� EDVHG� WHOHRSHUDWLRQ�� ,(((

,QWHUQDWLRQDO�6\PSRVLXP�RQ�,QGXVWULDO�(OHFWURQLFV��3RUWXJDO��-XO\��������SS����������

7(/(52%27,&6��$�0(7+2'2/2*<�)25�7+(�'(9(/230(17�2)�7+528*+�
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$EVWUDFW��7KLV�ZRUN�SUHVHQWV�D�PHWKRGRORJ\�IRU�WKH�GHYHORSPHQW�RI�WKURXJK�WKH�,QWHUQHW�WHOH�
RSHUDWHG�URERWLF�V\VWHPV��$� OLWHUDWXUH�UHYLHZ�RQ� WKH�XVH�RI� WKH� ,QWHUQHW�DV� WKH� WUDQVPLVVLRQ
PHGLXP�IRU�WKH�LQVWUXFWLRQV�LV�DOVR�SUHVHQWHG��7KH�SURSRVHG�PHWKRGRORJ\�ZDV�WHVWHG�GXULQJ�WKH
GHYHORSPHQW� RI� WZR� WHOH�RSHUDWHG� URERWLF� V\VWHPV�� D� WZR� GHJUHH�RI�IUHHGRP� PDQLSXODWRU�
UHPRWHO\�FRQWUROOHG�YLD�WKH�,QWHUQHW��5RE:HE&DP���5RERW�:HE�&DPHUD�KWWS���ZZZ�JUDFR�XQE�EU�
UREZHEFDP��� DQG� D� VL[� GHJUHH�RI�IUHHGRP� LQGXVWULDO� URERW� �� $%%� ,5%� ����
�KWWS���ZHEURERW�JUDFR�XQE�EU��

7KH�PRWLYDWLRQ�IRU�WKLV�ZRUN�ZDV�WKH�QHFHVVLW\�RI��UHGXFLQJ�WKH�WLPH�QHHGHG�IRU�DVVHVVLQJ�DQG
VROYLQJ�ORFDO�SUREOHPV�LQ�UHPRWH�LQGXVWULDO�VLWHV�IURP�D�EDVH�ORFDWHG�DW�D�ORQJ�GLVWDQFH�IURP
WKHVH�

�7KLV�ZRUN�RSHQV�WKH�SRVVLELOLWLHV�IRU�YLUWXDO�FRQWURO�RI�UHPRWHO\�ORFDWHG�IXOO\�DXWRPDWHG
SURGXFWLRQ�OLQHV��IRU�PRQLWRULQJ�UHPRWH�VLWHV�ZLWKRXW�WKH�QHHG�IRU�GHGLFDWHG�WUDQVPLVVLRQ�PHGLD�
IRU�ORQJ�GLVWDQFH�PHGLFDO�DVVHVVPHQW��HWF�

.H\ZRUGV��7HOH5RERWLFV��,QWHUQHW��7HOHRSHUDWLRQ��5RERWLFV��0HFKDWURQLFV


