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(O &RPLWpPp GH $QiOLVLV GH &LUFXQVWDQFLDV TXH HRQFXU
GHO GH DEULO GH HQ VX GHFLPRFXDUWD VHVLYyQ FH
LQIRUPH IDYRUDEOH GH OD $ERJDFtD *HQHUDO GHO| (VWDC
&RQVHMR GH 6HJXULGDG SDUD VX DSUREDFLYQ \ SRVWHL
&RQVHMR GH OLQLVWURYV

1752'8&&,112%-(7,92 '(B1E/,6,6

(O GH DEULO GH D ODV VH SURGXMR XQ FHUR
LEpULFD \ OD GHVFRQH[LYQ GHO VLVWHPD HOpFWULFR Gt
LOWHUFRQHFWDGR HXURSHR

(Q HO PLVPR PRPHQWR GHO LQFLGHQWH VH UHDOL]y OI
HOHFWULFLGDG GH DFXHUGR FRQ HO 5HIJODPHQWR 8¢

GHO &RQVHMR GH GH MXQLR GH VREUH OD SUHSDUL
VHFWRU GH OD HOHFWULFLGDG \ SRU HO TXH VH GHURJD O
GH SUHSDUDFLYQ IlUHQWH D ORV ULHVJRV HQ HO VHFWRU
VXSHUDGR ORV XPEUDOHV GH SpUGLGD GH FDUJD \ GH HQH
GLFKR SODQ

(O *RELHUQR GH (VSDxD D WUDYpV GHO OLQLVWHULR SDUL
'"HPRJUIILFR FRPXQLFy D OD &RPLVLYQ (XURSHD \ D ODV
SRUWXJXHVDV GLFKD GHFODUDFLYQ GH FULVLVY GH HOHFWU

3RU PDQGDWR GHO &RQVHMR GH 6HJXULGDG 1DFLRQDO TX
DSR\R SDUD HO HMHUFLFLR GH ODV IXQFLRQHV TXH VH OH\
FULVLVY OR SUHFLVH DO DPSDUR GHO DUWtFXOR GH OD /
6HIJXULGDG 1DFLRQDO \ PHGLDQWH RUGHQ FRPXQLFDGD

9LFHSUHVLGHQWD 7HUFHUD GHO *RELHUQR \ OLQLVWUD SD|
'"HPRJUIILFR VH FUHD HO 3&20,7e 3$5%$ (/ $1E/,6,6 '( /$6 &,5
48( &21&855,(521 (1 /$ &5,6,6 '( (/(&75,&,'$" '(/  '( $%5,/ '(

HQ DGHODQWH 3:&RPLWp $’



(O LQIRUPH \ VXV FRQFOXVLRQHVY GHEHUIQ VHU HOHYDGDYV |
I1DFLRQDO SDUD VX DSUREDFLYQ

(O FRPLWp HVWi SUHVLGLGR SRU OD 9LFHSUHVLGHQWD 7HU
7TUDQVLFLYQ (FROYJLFD \ HO 5HWR "HPRJUIILFR \ HVWi FRPS’
GHO 'HSDUWDPHQWR GH 6HJXULGDG 1DFLRQDO &RPDQGDQ
&LEHUHVSDFLR 0&&( HO &RPDQGDQWH GHO *UXSR GH
6 XEGLUHFWRU *HQHUDO GHO &HQWUR &ULSWROYJLFR 1DFLR
GH ,QWHOLJHQFLD &&1 &1, HO 'LUHFWRU GHO &HQWUTF
,QIUDHVWUXFWXUDV &UtWLFDV &13,& HO -HIH GH OD 2ILI
2&& HO 6HFUHWDULR GH (VWDGR GH (QHUJtD HO 'LUHFWHF
\ OLQEDV HO 'LUHFWRU *HQHUDO GH 3ODQLILFDFLYQ \ &RRU
*HQHUDO GHO $JXD HO 6XEGLUHFWRU *HQHUDO GH 6HJXUL
, QVWLWXWR SDUD OD 'LYHUVLILFDFLYQ \ $KRUUR GH (QHUJ
, QVWLWXWR 1DFLRQDO GH &LEHUVHJXULGDG GH (VSDxD /C
HMHUFLGD SRU HO 'LUHFWRU GHO *DELQHWH GHO 6HFUHWD

(Q VX UHXQLYQ GHO GH DEULO HO FRPLWp DFXHUGD FRQ
GH &LEHUVHJXULGDG \ 6LVWHPDWRWIURVGOBHYSHURBELYQ GHC(
(OpFWULFR *7P6(FUHDFLYQ GH HVWRV GRV JUXSRV GH W
REHGHFH D OD QHFHVLGDG GH DQDOL]DU OR RFXUULGR GH
GHVGH ODV GRV SHUVSHFWLYDV PiV UHOHYDQWHY SDUD GH
GH JHVWLYyQ GHO VLVWHPD HOpFWULFR SRU XQ ODGR \ OD

(O SUHVHQWH LQIRUPH VH HVWUXFWXUD HQ VLHWH DSDUW
RUGHQDGD \ SURJUHVLYD SHUPLWHQ FRPSUHQGHU HO

FRQFOXVLRQHVY GHULYDGDV GH OD FULVLVY HOpFWULFD GH
DERUGD DVSHFWRV HVSHFtILFRVY GHO DQiOLVLV UHDOL]DGR

(O *7&6' HVWi FRPSXHVWR SRU HO &RPDQGDQWH -HIH GHO ODQGR &RQI
*UXSR GH &RPEDWH GHO 0DQGR &RQMXQWR GHO &LEHUHVSDFLR HO 6X
1DFLRQDO HO -HIH GH EUHD GH 5HVSXHVWD D ,QFLGHQWHY GHO &HQW!
1DFLRQDO GH 3URWHFFLYQ GH ,QIUDHVWUXFWXUDV &UtWLFDV HO -HIH
6XEGLUHFWRU *HQHUDO GH 6HJXULGDG 'LJLWDO \ FRPR DVLVWHQWH S
30DQLILFDFLYQ \ &RRUGLQDFLYQ (QHUJpWLFD

(O *726( HVWi FRPSXHVWR SRU HO 6HFUHWDULR GH (VWDGR GH (QHUJt
'LUHFWRU *HQHUDO GH 30ODQLILFDFLYQ \ 8RRUGLQDFLYQ (QHUJpWLFD +
,QVWLWXWR SDUD OD 'LYHUVLILFDFLYQ \ $KRUUR GH OD (QHUJLD DFWX
6XEGLUHFWRUD GH (QHUJtD (OpFWULFD GH OD &10&



GH VX FUHDFLYQ VX IXQFLRQDPLHQWR \ PHWRGRORJtD KD\
HYHQWRV HO DQiOLVLV WpPFQLFR ODV FRQFOXVLRQHV \
RUJDQL]DFLYQ EXVFD RIUHFHU XQD YLVLYQ FRPSOHWD \ HV\
D FDER IDFLOLWDQGR WDQWR OD FRPSUHQVLYQ JOREDO F
GH ODV IDVHV GHO SURFHVR GH DQiOLVLV

7UDV XQD LOQWURGXFFLYQ VREUH OD FUHDFLYQ GHO &RPLW¢
VX FRQVWLWXFLYQ \ ORV IXQGDPHQWRYV TXH VXVWHQWDQ V
HO RULJHQ OD ILQDOLGDG \ IXQFLRQDPLHQWR GHO FRPLWpD
GH GH VHSWLHPEUH GH 6HJXULGDG 1DFLRQDO \ OD /H\
5pJLPHQ -XUtGLFR GHO 6HFWRU 3~EOLFR (Q SDUWLFXOTCL
UHVSRQVDELOLGDGHV \ GLQiPLFD GH WUDEDMR GHWDO(
VXPLQLVWUR GH LQIRUPDFLYQ SRU SDUWH GH ORV DIJHQWH"
GH ODV DFWXDFLRQHVY GHO FRPLWp VLQ TXH HOOR KD\D LP
GHO PLVPR

(O VHIXQGR DSDUWDGR H[SRQH OD PHWRGRORJtD VHJXLGD
KDQ GHVDUUROODGR ODV DFWXDFLRQHV GHO &RPLWp $
LQIRUPDFLYQ VROLFLWDGD D ORV GLVWLQWRY DIJHQWHYV G
PD\RUtD GH ORV UHTXHULPLHQWRY IXHURQ DWHQGLGRYV VD
KD VLGR GHWHUPLQDQWH SDUD OD HODERUDFLYQ GH XQ |
SUHFLVD GH ORV HYHQWRYV DFDHFLGRYV HO SDVDGR GH DE

(O WHUFHU DSDUWDGR SUHVHQWD XQD GHVFULSFLYyQ GHWD
DEULO 3DUD HOOR HO &RPLWp KD HVWUXFWXUDGR OD OtQ|
TXH FRLQFLGH FRQ ODV TXH VH DUWLFXOD HO FRQWHQLGR (
ORV GtbVY DQWHULRUHV \ PDxDQD GHO HYHQWR HQWUH OD
IDVH HQWUH ODV \ ODV HQ OD TXH VH GHWHF
RVFLODFLRQHV OD IDVH TXH DEDUFD ORV PLQXWRYV HQW
VH SURGXFHQ ODV SULPHUDV SpUGLGDYV GH JHQHUDFLYQ SF
VH GHVFULEH HO FRODSVR GHO VLVWHPD KDVWD HO FHUR
ILQDOPHQWH OD IDVH HQ OD TXH VH GHWDOOD OD UHSRVL
GHO GH DEULO KDVWD ODV GHO GH DEULO

(O FXDUWR DSDUWDGR UHIOHMD HO DQiOLVLV UHDOL]DGR
DQiOLVLV VH RUJDQL]D HQ GRV VXEDSDUWDGRYV HO SULPHU



HOpFWULFR HODERUDGR SRU HO *726( \ HO VHIXQGR FHQ
OD FLEHUVHJIJXULGDG GHVDUUROODGR SRU HO *7&6' (O SU
HYHQWRYV RFXUULGRV HO GH DEULO FRPR ORV GLVWLQW|
H[SOLFDUORYV

(O TXLQWR DSDUWDGR UHFRJH HO FRQMXQWR GH FRQF
GHVDUUROODGR HQ HO DSDUWDGR FXDWUR (VWDV FRQFOX
IXQFLYQ GH VX iPELWR SRU XQ ODGR ODV UHODWLYDV D C
FRUUHVSRQGLHQWHY DO IiIPELWR HVWULFWDPHQWH HOpFWU

(O DSDUWDGR VH[WR H[SRQH XQ FRQMXQWR GH PHGLGDV
OOHYDURQ DO FHUR HOpFWULFR \ TXH SHUPLWLUtDQ XQ U
I1XHYDPHQWH HVWH DSDUWDGR VHSDUD DTXHOODV PHGLGI
OD FLEHUVHJIJXULGDG SURSXHVWDV SRU HO *7&6' GH ODV T
HOpFWULFR SURSXHVWDV SRU HO *726(

JLQDOPHQWH HO DSDUWDGR VLHWH UHFRJH XQ FRQMXQW
iPELWR HXURSHR

$VLPLVPR HO LQIRUPH LQFRUSRUD GRFH DQH[RV TXH SURS
FRQWH[WR FRPSOHPHQWDULR VREUH ORV GLVWLQWRY DVS
GHO GRFXPHQWR 'LFKD LQIRUPDFLYQ GHELGR D VX HIWHQ"
KD LQFOXLGR HQ ORV DQH[RV SDUD IDFLOLWDU OD FODULG



)1$/,'$" < )81&,21(6 '&20,7e

&RQWH[WR
(O &RQVHMR GH 6HJXULGDG 1DFLRQDO HQ YLUWXG GHO DU
GH VHSWLHPEUH GH 6HJXULGDG 1DFLRQDO TXH OH DW
GLUHFWULFHV QHFHVDULDYVY HQ PDWHULD GH SODQLILFDFL
6HIJXULGDG 1DFLRQDO"™ DGRSWy HQ VX UHXQLYQ GH GH D
HQ HO iPELWR GH OD $GPLQLVWUDFLYQ *HQHUDO GHO (VWD
FLUFXQVWDQFLDV TXH FRQFXUULHURQ HQ OD FULVLV GH H
FRQFOXVLRQHVY TXH VHUIQ HOHYDGDV DO SOHQR GHO &RQ
XQD PHGLGD DGHFXDGD GH SURWHFFLYQ GH OD VHJXULGDG

(Q HO IPELWR GH ODV FRPSHWHQFLDV TXH OH VRQ SURSL
OLQLVWUD SDUD OD 7UDQVLFLYQ (FROyJLFD \ HO 5HWR '"HPF
OH DWULEX\H HO DUWtFXOR GH OD FLWDGD /H\ GH 6HJXI
GLUHFWUL] DSUREDQGR OD 2UGHQ FRPXQLFDGD GH GH D
UHJXOD HO IXQFLRQDPLHQWR GHO &RPLWp SDUD HO DQi
FRQFXUULHURQ HQ OD FULVLVY GH HOHFWULFLGDG GHO Gt
FRQ OD QDWXUDOH]D GH JUXSR GH WUDEDMR GH DFXHUC

GH GH RFWXEUH GH 5pJLPHQ -XUtGLFR GHO 6HFWRL

3(O0 &RPLWp DQDOL]DUI ODV FLUFXQVWDQFLDV GH OD FULVI
DEULO GH \ HODERUDUI XQDV FRQFOXVLRQHV TXH VHUIC
GH 6HIJXULGDG 1DFLRQDO SRU OD 9LFHSUHVLGHQWD WHUF
7TUDQVLFLYQ (FROyJLFD \ HO 5HWR '"HPRJUIILFR~

(O &RPLWpP 3SRGUI DFRUGDU OD LQFRUSRUDFLYQ GH H[SHUW
UHTXHULU LQIRUPDFLYQ H LQYLWDU D SDUWLFLSDU HQ VX
$GPLQLVWUDFLRQHYV 3~EOLFDV \ GHO VHFWRU S~EOLFR \ SL

JXQFLRQHYV

/D FULVLY GH HOHFWULFLGDG RFXUULGD HO GH DEULO L
&RQVHMR GH 6HIJXULGDG 1DFLRQDO FRQVLGHUD LPSUHVFL(
i JLO \ HVSHFLDOL]DGR SDUD HO DQiOLVLV GH ORV IDFWRUF
LGHQWLILFDFLYQ GH YXOQHUDELOLGDGHYVY \ OD SURSXHV)
SURFHGLPLHQWRYVY UHFXUVRV \ FDSDFLGDGHY GHO 6LVWHI



HOOR HQ FRQVRQDQFLD FRQ ORV SULQFLSLRV GH XQI
LQWHUPLQLVWHULDO \ FRODERUDFLYQ HQWUH $GPLQLVWUL
GH VHIJXULGDG QDFLRQDO \ HQ FXPSOLPLHQWR GH ORV |
YLIHQWHYV

/ID FRPSOHMLGDG \ HO DOFDQFH GH ORV KHFKRV DFDHFLC
PXOWLGLVFLSOLQDU \ OD FRODERUDFLYQ GH ORV GLVW
RUJDQLVPRV S~EOLFRV LPSOLFDGRV \ HISHUWRYV TXH SXHG
D ILQ GH JDUDQWL]DU XQD HYDOXDFLYQ H[KDXVWLYD GH
SURSXHVWDV HILFDFHV SDUD VX UHVROXFLYQ \ SUHYHQFLY

3bUD FXPSOLU VX REMHWLYR HO FRPLWp HVWi KDELOLWDG
GH H[SHUWRV H LQYLWDU D SDUWLFLSDU HQ VXV DFWL
$GPLQLVWUDFLRQHY 3~-EOLFDV \ GHO VHFWRU S~EOLFR \ SL

2SHUDWLYDPHQWH FRPR VH KD VHXxDODGR HO FRPLWp KD |
HO JUXSR GH WUDEDMR GH &LEHUVHJIJXULGDG \ 6LVWHPDYV
WUDEDMR GH 2SHUDFLYQ GHO 6LVWHPD (OpFWULFR *726(

IROXQWDULHGDG GHO VXPLQLVWUR GH LQIRUPDFLYQ SURSES
RSHUDGRUHVY GHO VLVWHPD HOpFWULFR

6LQ SHUMXLFLR GHO SULQFLSLR JHQHUDO GH FRODERUDFL
[H\ GH GH VHSWLHPEUH \ FRQ FDUIFWHU JHQHUDO

GH GH RFWXEUH GHO 3URFHGLPLHQWR $GPLQI
$GPLQLVWUDFLRQHV 3~EOLFDV HO &RPLWp KD UHFDEDGR
HOpFWULFR OD LQIRUPDFLYQ EDMR ODV SUHPLVDV GH FRRS

/ID DFFLYQ GHO &RPLWp VH KD GHVDUUROODGR VREUH OD E
SHUMXLFLR GHO FXPSOLPLHQWR GH ORV GHUHFKRV \ GHE!
GLVWLQWRY DJHQWHYV GHO VLVWHPD HOpFWULFR \ GH OR
SXGLHUDQ LQLFLDUVH SRU ORV yUJDQRV FRPSHWHQWHYV HQ
D OD OHJLVODFLYQ VHFWRULDO TXH UHVXOWH GH DSOLFDFL
TXH VRQ GLVWLQWRYV GH ORV TXH FRUUHVSRQGHQ D HVWH

&RQILGHQFLDOLGDG GH ODV DFWXDFLRQHV GHO &RPLWpD
/IDV DFWXDFLRQHYVY GHO &RPLWp VH KDQ GHVDUUROODGR ED



(O &RPLWp KD SUHVHUYDGR HO FDUIFWHU FRQILGHQFLD!
SURSRUFLRQDGRYV SRU ORV RSHUDGRUHV HQ ORV VXSXHYV
LQIRUPDFLYQ SRU WHUFHURYVY ORV RSHUDGRUHV QR KDQ S|
SDUD VX GLIXVLYQ

(O PLVPR SULQFLSLR GH FRQILGHQFLDOLGDG DSOLFD DO FI
FX\RV PLHPEURV HVWiQ VRPHWLGRVY ELHQ DO GHEHU GH

E 7 GH OD GH GH GLFLHPEUH GH WUDQVSDUHQ
S~EOLFD \ EXHQ JRELHUQR ELHQ DO SULQFLSLR GH FRQILG
7H[WR 5HIXQGLGR GH OD /H\ (VWDWXWR %iVLFR GHO (PSOH
'HFUHWR /HJLVODWLYR GH GH RFWXEUH

(O H[SXHVWR FDUiIFWHU FRQILGHQFLDO KD GH FRKRQHVWD!
DO TXH UHVSRQGH HVWH LQIRUPH TXH WLHQH SRU REMHV
FULVLY GH HOHFWULFLGDG GHO GH DEULO OR FXDO VLQ
H[SRVLWLYD GH OD 2UGHQ FRPXQLFDGD GH GH DEULO 3H
FRQFXUULGR HQ OD FULVLV OD LGHQWLILFDFLYQ GH YXOQI
GH PHMRUD HQ ORV SURFHGLPLHQWRYV UHEXUVRV \ FDSDF
1DFLRQDO’ \ HODERUDU ODV FRUUHVSRQGLHQWHYV FRQFOX
DO 30HQR GHO &RQVHMR GH 6HJXULGDG 1DFLRQDO

(O LQIRUPH VH SURQXQFLD VREUH WRGRV ORV DVSHFWRYV
PDQGDWR TXH VH OH FRQILULY FRQ HO JUDGR GH GHWDOG
LQWHOLJLEOH \ ~-WLO D ORV HIHFWRV GH VHUYLU DO SURSy

(O HTXLOLEULR HQWUH DPERV IDFWRUHV *SULQFLSLR GH

PDQGDWR GHO &RPLWp JUDYLWD HQ TXH HO LQIRUPH SUHF
VREUH FRQFUHWDY LQVWDODFLRQHYVY X RSHUDGRUHV FLUFX
UHVXOWDQ LPSUHVFLQGLEOHVY SDUD SRGHU FRQFUHWDU O
FULVLV LGHQWLILFDU YXOQHUDELOLGDGHV \ SURSRQHU PH

&RQ FDUIFWHU JHQHUDO \ HQ FXDQWR D OD FRPXQLFDFLy
WUDQVSDUHQFLD GH OD DFWLYLGDG S~EOLFD VH FRQVLGH
OR GLVSXHVWR HQ OD FLWDGD /H\ GH GH GLFLHPI
GHQRPLQDGD 3SXEOLFLGDG DFWLYD’ UHJXODGD HQ VX DUW
ORV OtPLWHVY DO GHUHFKR GH DFFHVR D OD LQIRUPDFLYQ S



(Q HO PLVPR HVStULWX GH FRODERUDFLYQ \ FRQ HO ic
WUDQVSDUHQFLD HO FRPLWp UHPLWLY HO SDVDGR GH M)
FRQ ORV TXH KD FRODERUDGR HQ HO TXH VROLFLWDED DXW
ORV DVSHFWRV HVSHFtILFRV GH OD LQIRUPDFLYQ UHPL
WUDQVSDUHQFLD SDUD TXH SXHGD VHU FRPXQLFDGD D OD
GHWDOOH (VWH LQIRUPH WLHQH HQ FXHQWD ODV UHVSXHV'
FRQVXOWDGRYV

'HO FRQMXQWR GH DIJHQWHV FRQVXOWDGRYV VHLY WUDV
OD LQIRUPDFLYQ IXHUD FRQILGHQFLDO WUHV H[SXVLHI
SUHYLDPHQWH HO FRQWHQLGR SDUD VX GLIXVLYQ QR PD(
KD SHUPLWLGR OD GLIXVLYQ GH ORV GDWRV GH VX SURSLH

(VWH LQIRUPH WLHQH HQ FXHQWD ODV UHVSXHVWDV UHF
FRQVXOWDGRYV

&RPXQLFDFLYQ GH GDWRV D DXWRULGDGHVY FRPSHWHQWHYV
(O &RPLWp TXH WLHQH OD QDWXUDOH]D GH JUXSR GH WUDE
DUWtFXOR GH OD /H\ GH GH RFWXEUH HVWi VRPFE
GHO DUWtFXOR GH OD &RQVWLWXFLYQ

3RU VX SDUWH HO DUWItFXOR GH OD /H\ GH GH
SURFHGLPLHQWR SRU SHWLFLYQ UD]JRQDGD GH RWURYV yuUJD

(Q YLUWXG GH OR GLVSXHVWR HQ HVWH DUWtFXOR FXDOTX
FRPSHWHQFLD SDUD LQLFLDU HO SURFHGLPLHQWR GH TXH
RFDVLRQDO R ELHQ SRU WHQHU DWULEXLGDV IXQFLRQH
LOQYHVWLIDFLYQ GH FLUFXQVWDQFLDV FRQGXFWDV R KHFK
IDFXOWDGR SDUD HIHFWXDU SURSXHVWD DO yUJDQR FRPSH

(O KHFKR GH TXH HO &RPLWp KD\D DFFHGLGR D ORV GDWHR
WUDVODGDGD D RWURV yUJDQRY PHGLDQWH OD SHWLFLYQ
GH OD /H\ HQ XQ FRQWH[WR GH FRQILGHQFLDOLGD
DFWXDFLYyQ HQ WDQWR TXH VH GHVDUUROOD GH PDQHUD U
DXWRLQFULPLQDFLYQ GH DFXHUGR FRQ HO DOFDQFH TXH O
DWULEX\H D WDO JDUDQWtD TXH RSHUD WDPELpPQ
GHUHFKR DGPLQLVWUDWLYR VDQFLRQDGRU



&RQGLFLRQHV GH FRQWH[WR

/D ODERU GH HVWH FRPLWp TXHGD SRU WDQWR VXSHGLYV
FRODERUDFLYQ YROXQWDULD SRU SDUWH GH ORV DJHQWHV
FRQILGHQFLDOLGDG HQ ORV WpUPLQRYV GHWHUPLQDGRV SR
TXH OLEUHPHQWH KD HVWDEOHFLGR FRQGLFLRQHV DGLFLI
RSRUWXQR

8Q VHIXQGR IDFWRU TXH KD GHWHUPLQDGR HO WUDEDMR G
RWURVY REMHWLYRYVY VH PDUFD RIUHFHU XQD EDVH VyOLGD
SDUWH GHO 5HLQR GH (VSDxD GH OR HVWDEOHFLGR HQ H
SDUODPHQWR (XURSHR \ GHO &RQVHMR GH GH MXQLR GH
D ORV ULHVJRV HQ HO VHFWRU GH OD HOHFWULFLGDG \

&( GHO TXH HPDQD HO 30DQ GH SUHSDUDFLYQ ITUHQV
HOpFWULFR HQ (VSDxD

(Q VX DUWtFXOR HO SODQ HQ UHIHUHQFLD DO DUWtFXO
Pi[LPR GH WUHV PHVHV SDUD TXH OD $XWRULGDG &RPSHWI
*HQHUDO GH 3ROtWLFD (QHUJpWLFD \ OLQDV SUHVHQWH XQ
&RPLVLYQ (XURSHD \ DO *UXSR GH &RRUGLQDFLYQ (OpFWUL
DFRUwWDU HVWH SOD]R 6REUH HVWH PDQGDWR WHPSRUDO
ORV HVIXHU]JRVY SDUD REWHQHU XQ DQIiOLVLV FRQFOX\HQW
ODV PHGLGDV TXH PDUFDQ VXV IXQFLRQHV \ HQ VHJIJXQGR
HO XOWHULRU FXPSOLPLHQWR GH HVWD REOLJDFLYQ GH UH

&RQ FDUIFWHU JHQHUDO HO FRPLWp KD FRQWDGR FRQ OL
DIHQWHYV GHO VHFWRU HOpFWULFR DO TXH DJUDGHFH VX
FRPSOHMR FRQ XQD YDULHGDG DPSOLD GH DIJHQWHV GH
MXUtGLFD OD FDSDFLGDG GH UHVSXHVWD \ OD JUDQXODUL
GLVSDU FXHVWLYyQ SRU OD TXH HQ RFDVLRQHV KD VLGR C
GH FRPSUREDFLRQHV \ PRGHOL]DFLRQHY SDUD SRGHU DOFD
HVIXHUJR RSHUDWLYR TXH KD SHUPLWLGR VROYHQWDU HV\
HQ RFDVLRQHV LIXDOPHQWH GHELGR D IDOWD GH UHFXUV]
FRQ DOQOWHULRULGDG D ODV YLVLWDV LQ VLWX FXHVWLYQ T



/D YDULHGDG WHFQROyYyJLFD OD FRPSOHMLGDG GH GHWHUP/|
HO KHFKR GH QR FRQWDU FRQ GHWHUPLQDGRY HOHPHQWHTF
FHQWUDOL]DFLYQ WDPELPQ KD VXSXHVWR XQ UHWR HVSHFI
VLVWHPDYV GLIJLWDOHV TXH LIXDOPHQWH VH KD VROYHQWD
HPSOHDGR PiV GH KRUDVY GH WUDEDMR

&RQ WRGR HO FRPLWp KD LGHQWLILFDGR GHWHUPLQDGR
FRQGLFLRQDGR VX WUDEDMR

(O PDUFR GH FRQILGHQFLDOLGDG DGHPiV GH VXSRQHU XQD
KD GLILFXOWDGR HQ RFDVLRQHV HO DFFHVR D GHWHUPLC
KDQ GHELGR VHU VXSOLGRV FRQ RWUDV IXHQWHYV

(O PDUFR GH YROXQWDULHGDG XQLGR D OD FRPSOHMLGDG
VXVFLWDGR DOJXQDYVY GLODFLRQHY HQ OD UHFHSFLYQ GH L(

$ SHVDU GH OD GLVSRVLFLYQ GH OD PD\RU SDUWH GH ORYV
KD FRQWDGR FRQ HO QLYHO GH SUHFLVLYQ VXILFLHQWH (Q
HQ ODV PHGLFLRQHV TXH SRU GLIHUHQWHYV UD]JRQHV QR
FXHVWLYQ TXH KD VLGR FRUUHJLGD

'H LIXDO PRGR FRPR VH VHxDODED QR WRGRV ORV DJHQ
DGHFXDGRV SDUD RIUHFHU OD LQIRUPDFLYQ FRQ OD JU
IXQGDPHQWDOPHQWH SRU QR FRQWDU FRQ HO HTXLSDPLF
SURGXFLGR GHWHUPLQDGDV RPLVLRQHV LQIRUPDFLYQ TXI
UHFLELGR D OD IHFKD GH ILQDOL]DFLYQ GH HVWH LQIRUPH

2WUD FRPSOHMLGDG KD YHQLGR GHULYDGD GH OD SURSLLE
DEDMR" GRQGH HV KDELWXDO HQFRQWUDU SHUVRQDV M
HPSUHVDV FRQIRUPDGDV SRU ORV GLVWLQWRYV XVXDULRYV
VXEHVWDFLYQ $ OD GLILFXOWDG GH LGHQWLILFDU D VX U}
GHEDWH HQWUH VXV VRFLRV VREUH OD SHUWLQHQFLD GH |
SURYRFDGR GLODFLRQHV HQ OD UHFHSFLYQ GH LQIRUPDF
FRQWDED FRQ HOOD SRFR GHVSXpV GH KDEHU UHFLELGR Ol

/ID HVWUXFWXUD GH SURSLHGDG GH HVWH WLSR GH LQV\
FDUDFWHUL]DFLYQ GH XQR GH ORV SULQFLSDOHV QLYHOHYV
TXH HQ RFDVLRQHV ORV VRFLRV GHFLGLHUDQ UHFXUULU I



VX YDORUDFLYQ VREUH OR VXFHGLGR (O FRPLWp DJUDGHTI
VRFLRV VL ELHQ KD VLGR XQ VHIJXQGR IDFWRU GH GLODFL\)

IRV GLVWLQWRYV ULWPRV D OD KRUD GH UHFLELU GDWRV U
OHQWR HQ HO ~OWLPR WUDPR GHO DQiOLVLV KD GLILFX
DXPHQWDQGR HO QLYHO GH LWHUDFLRQHY FRQ ORV DJHQW|

&RQ HVWDV FRQGLFLRQHV GH FRQWRUQR WDQWR WHPS
GRFXPHQWDFLYQ \ SURFHVR GH UHFDEDGR GH GDWRV HO
UHODWR GH ORV KHFKRVY FRQWUDVWDGR

(O JUDGR GH FHUWH]D QR REVWDQWH SHUPLWH FRQVWUX
ODV IXQFLRQHYVY GHO FRPLWp HVSHFLDOPHQWH HQ OR UHO
HVWH SULPHU PRPHQWR SXHGHQ FRQWULEXLU D UHIRU]DU

72'2/2*E$ < *(67,11 '(/$ '2&80(17%$&,11

(Q HO FDYBXGROGH 7TUDEDMR GH &LEHUVHJIXULGDG \ 6LVWHF

6H GHOLPLWYy HO SODQ GH WUDEDMR HQ WUHV QLYHOHYV
x 1LYHO 2SHUDGRU GHO 6LVWHPD 5HG (OpFWULFD GH (V¢

R $QiOLVLVY GH GRFXPHQWDFLYQ LQIRUPDFLYQ \ GDW
R $QiOLVLV B5HYLVLYQ GH VLVWHPDV LQ VLWX
x 1LYHO &HQWURV GH &RQWURO GH GLIHUHQWHY &RPSD X

R $QiOLVLV GH GRFXPHQWDFLYQ LQIRUPDFLYQ \ GDW
R $QiOLVLV 5HYLVLYQ GH VLVWHPDV LQ VLWX
x 1LYHO &HQWURYV GH *HQHUDFLYQ TXH GHSHQGHQ GH H\

R $QiOLVLV GH GRFXPHQWDFLYQ LQIRUPDFLYQ \ GDW
R 6ROLFLWXG GH GDWRV D FHQWURYVY GH FRQWURO

SDUDOHODPHQWH VH GLVHxy XQ SODQ GH DFWXDFLRQHYV
GHWHFFLYQ GH OD FLEHUVHJXULGDG HQ HO VHFWRU HOpFW

x $QiOLVLV GH VXSHUILFLH GH H[SRVLFLYQ



x 5HIRU]DU OD YLJLODQFLD GH IXHQWHYV DELHUWDV HQ IRU|
SDUD YHU VL H[LVWH DOJXQD UHLYLQGLFDFLYQ FUHtEOH
LQIRUPDFLYQ R GDWRYV SURYHQLHQWH GH SRVLEOHV HJ[IL

x $QDOL]IDU FDVRV VLPLODUHY GH FLEHUDWDTXHYV FRQWUL
PRGXV RSHUDQGL 7iFWLFDV 7pFQLFDV \ 3URFHGLPLHQW!

(O REMHWR GH ORV DQiOLVLY HQ ODV HQWLGDGHYV DQWHUL
HQ OD HYDOXDFLYQ GH VXV FHQWURV GH FRQWURO OD)V
VHIXULGDG TXH VH OOHYDQ D FDER HQ ODV PLVPDV DVt FF
DFWLYLGDG H[LVWHQWHYV

(Q HO HVWXGLR VH KDQ WHQLGR HQ FXHQWD ORV VLJXLHC
FLEHUVHIJXULGDG GH OD HQWLGDG HQWUH RWURYV

X &RPSRQHQWHVY GH YDOLGDFLYQ \ DXWHQWLFDFLYQ G
HVSHFLDOPHQWH ORV UHODWLYRY D DFFHVRV UHPRWRYV

X $FWLYRV GH SURWHFFLYQ GH SHUtPHWUR \ GH VHJUHJDFL
FRUWDIXHJRV IXQGDPHQWDOPHQWH \ GH SURWHFFLYQ GH

X 6LVWHPD GH SURWHFFLYQ IUHQWH D FYGLJR GDXLQR \ GH

('5 (QGSRLQW 'HWHFWLRQ DQG 5HVSRQVH

6RQGDV GH GHWHFFLYQ GH DPHQD]DV \ YLILODQFLD GHO

5HJLVWURY GH DFWLYLGDG

X 6LVWHPDV GH JHVWLYQ \ UHJLVWURY GH LQFLGHQFLDYV

X ,QIRUPHV GH VHJXULGDG \ DXGLWRUtDYV GH YXOQHUDELO

X (VTXHPDV GH UHG \ GLDJUDPDV GH FRQILJXUDFLYQ

X

x

3DUD OOHYDU D FDER ODV DFWXDFLRQHV SODQLILFDGDV H
UHDFFLYQ UiSLGD 557 SRU VX DFUYQLPR HQ LQJOpV TXH \
XQ HTXLSR GH FRRUGLQDFLYQ WpFQLFD

6H KDQ UHFDEDGR DSUR[LPDGDPHQWH *% GH LQIRUPDFLY
DQiOLVLV (Q HO $QH[R 9,,, VH LQFOX\H XQ OLVWDGR GH DF\
HQ HO PDUFR GH HVWH DQiOLVLV

/IDV RUIJDQL]DFLRQHVY REMHWR GH DQiOLVLY KDQ SUHVWDGH
OD LQIRUPDFLYQ TXH VH OHV KD VROLFLWDGR DVt FRPR



LQIRUPDFLYQ D WUDYpV GH ODV FRQVRODV GH tQGROH WpFC
HQ ORV GLVWLQWRY &HQWURY GH &RQWURO

&RQ DOQWHODFLYQ D OD YLVLWD D OD HQWLGDG VH OHV UH
DQiOLVLVY GH FLEHUVHJXULGDG \ VLVWHPDV GLJLWDOHV LC
SUHYLDPHQWH GH OD Pi[LPD LQIRUPDFLYQ SRVLEOH SDULCL
DGHFXDGDPHQWH

(Q SDUDOHOR HO JUXSR KD SXHVWR HQ PDUFKD GLVWLQV
FRQFUHWR

SHIXHU]J]R GH OD FLEHU YLJLODQFLD

x 6H KD VROLFLWDGR LQIRUPDFLYQ D WRGRV ORV &HQWU
TXH LQFOX\HQ HQ DOJXQRV FDVRV LQIRUPDFLYQ VREU

Xx &RQ ORV GDWRV DSRUWDGRV SRU ORV GLVWLQWRYV FH
UHDOL]DU XQ DQiOLVLV SUHOLPLQDU QR LQWUXVLYR
DPHQD]DV GH FLEHUVHJXULGDG TXH SXGLHUDQ HVWDU
GtD

x 6H KDQ DQDOL]DGR PiV GH , 3V S~EOLFDV TXH VH K
GH GDWRV GH DPHQD]DV \ YXOQHUDELOLGDGHVY FRQ F
VLVWHPDY YXOQHUDEOHV R SRVLEOHV YHFWRUHV GH H

Xx 6H KDQ UHDOL]DGR LQIRUPHVY VREUH FDVRV GRFXPHQV
OD UHG HOpFWULFD RFXUULGRV HQ RWURV SDtVHV L
7TpFQLFDV \ B3URFHGLPLHQWRY 773V VLPLODUHV SD
FRPSURPLVR DVt FRPR DFWRUHV LQYROXFUDGRV (VWL
GLVSRVLFLYQ GH ORV 557V SDUD IRFDOL]DU OD E~VTXL
GH HVWDV 773V

X 6H KD UHIRU]DGR OD YLJLODQFLD HQ IRURV \ VLWLRV T
SRU GHWHUPLQDGRVY DFWRUHV SDUD OD UHLYLQGLFDFI
H[WUDtGRV H[WRUVLRQHV HWF VLQ TXH VH KD\D L
DOJXQD



(Q HO FDYBRXGROGH 7TUDEDMR GH 2SHUDFLYQ ®HOLQURWRP DL §
VROLFLWDGD KD DEDUFDGR DO PHQRV HO SHULRGR HQWU
D ORV HIHFWRV GH DQDOL]DU ODV FDXVDV \ VHEXHQFLDFL)
oDV \ HO PRPHQWR GH OD SOHQD UHSRVLFLYQ GHO
SURFHGLPLHQWR GH UHSRVLFLYQ $VLPLVPR VH KD VRO
LQIRUPDFLYQ VREUH OD VHPDQD DQWHULRU DO LQFLGHQWF
TXH SXGLHUD VHU UHOHYDQWH SDUD HVFODUHFHU OR VXFH
GH SDUWH GHO VHFWRU VH KDQ DQDOL]JDGR SDWURQHV RE
ORV RFXUULGRV D SDUWLU GH ODV GHO GH DEULO
VREUHWHQVLRQHVY GHO GH DEULO \ HO GH VXEWHQVLRQH

/ID LQIRUPDFLYQ FXDQWLWDWLYD UHFRSLODGD LQFOX\H GD
UHDFWLYD IUHFXHQFLD \ WHQVLYQ VHFXHQFLDV GH GI
LQVWDODFLRQHY FDXVDV GH GLFKDV GHVFRQH[LRQHYV

FRPSOHWD GH ODV DOHUWDYV 6&%$'$ HQ VX VLVWHPD GH FRQ

/ID LQIRUPDFLYQ FXDOLWDWLYD FRPSUHQGH XQD H[SOLFDF
LQIRUPDFLYQ VREUH OD SDUWLFLSDFLYQ GH ODV XQLGDGH'
VHUYLFLR DVt FRPR HO DQiOLVLV UHIOH[LRQHV VREUH OR
PHGLGDV UHJXODWRULDV GH QXHYRV HTXLSRV R VLVWHPD
R GH RWUD tQGROH FRQ HO REMHWLYR GH HYLWDU OD UHSFt
\ Sbub PHMRUDU HQ VX FDVR OD UHVSXHVWD FRQMXQW
UHSRVLFLYQ GHO VXPLQLVWUR

&XDQGR KD VLGR QHFHVDULR FRQFUHWDU R FRQWUDVWDU L
QXHYDVY SHWLFLRQHY GH DFODUDFLYQ \ DPSOLDFLYQ GH HOI
Sbub SHUPLWLU DO JUXSR GH WUDEDMR GHVDUUROODU XQ
GH OR RFXUULGR

$VLPLVPR D LQYLWDFLYQ GH GLVWLQWDYV HPSUHVDV \ FRQ
\ DSRUWDFLYQ GH LQIRUPDFLYQ YDULDV GH ODV UHXQLRQH
HQ ODV GHSHQGHQFLDV GH HVWRV DJHQWHV 7DPELpPQ \
WHOHPiIWLFRVY 3RU FULWHULRV RUJDQL]DWLYRV QR KD
LQYLWDFLRQHV VL ELHQ VH KD SURFXUDGR PDQWHQHU XQTC
\ SDUWLFXODUPHQWH FRQ ORV PiV UHOHYDQWHY HQ WpU
FDUDFWHUL]DFLYQ GH ODV FLUFXQVWDQFLDV TXH VH SURG:



$ ORV HIHFWRYVY GHO DQiOLVLY GH OD LQIRUPDFLYQ VH KD
DFFHVR UHVWULQJLGR HQ HO TXH VH KD DOPDFHQDGR WF
UHVSXHVWD D ODV VROLFLWXGHYVY GH LQIRUPDFLYQ DVt FF
*726( FRQVLGHUH UHOHYDQWH

(O *726( KD FUHDGR LJXDOPHQWH XWDHWNXLBRBSB B GDQ BRL
SHUVRQDO WpFQLFR GH GLVWLQWDV XQLGDGHV GH OD 6
*DELQHWH 'LUHFFLYQ *HQHUDO GH 3ROtWLFD (QHUJpWLFD
'LUHFFLYQ *HQHUDO GH 3ODQLILFDFLYQ \ &RRUGLQDFLYQ (Q
H ,'$( TXH VH KD HQFDUJDGR GH DQDOL]DU H[KDXVWLYDP
HODERUDQGR UHV~PHQHV HMHFXWLYRV \ FXPSOLPHQWD
VHIXLPLHQWR

(Q HO SURFHVR VH KDQ HPLWLGR SRU OD VHFUHWDUtD WpF
GH RILFLRVY URJDQGR FRRSHUDFLYQ GH ORV GLVWLQWRYV
KDQ VLGR UHVSRQGLGDV HQ VX PD\RU SDUWH

/IDV DFWXDFLRQHVY GHVDUUROODGDYV SRU HO *726( VH GHVF

/D LQIRUPDFLYQ UHFLELGD KD SHUPLWLGR HODERUDU HO D
RFXUULGRV HO SDVDGR GH DEULO \ VXV FDXVDV FRQV
GLVWLQWRY DJHQWHV FXDQGR KDQ VLGR UHOHYDQWHYV
XELFDFLRQHV R PRPHQWRY FRQFUHWRY FXPSOLHQGR DVt F
HO &RQVHMR GH 6HJXULGDG 1DFLRQDO D HVWH FRPLWp
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3bUD XQD PHMRU GHVFULSFLYyQ \ DQiOLVLVY GH OD VXFHVLYy
&RPLWp KD HVWUXFWXUDGR OD OtQHD WHPSRUDO HQ ODV V

X )DVH LQHVWDELOLGDG HAD @Bl GULIHRYQIBY\ PDXxDQD GHO +
oDV \ ODV

X )DVH RVFLODFLRQHVHOMWQ W LOMWHPD \ ODV

x )DVH SpUGLGDV GH JHQHUDFLYQHSRW W FREMMWHQVLYQ

X )DVH FRODSVR KDGWDWHQWHQRSHQLQVXODU HQWUH

X )DVH UHSRVLFLYQ GHGHWGH QDWW UR GH GH DEULC

GHO GH DEULO SDUD HO GH OD GHPDQGD VL

WUDEDMRY WpFQLFRV D ODV K

J)DVHV GHO LQFLGHQWH GHO GH DEULO

&RQWH[WR GHO VLVWHPD HOpFWULFR HO GH DEULO

$QWHV GH OD GHVFULSFLYyQ GH ODV IDVHV \ OD FURQROR
FRQWH[WXDOL]DFLYQ GHO VLVWHPD HOpFWULFR HO GH
ItVLFDV \ GH PHUFDGR (Q HO $QH[R ; \ $QH[R ;, VH GHWD
VLVWHPD HOpFWULFR SDUD PHMRU FRQWH[WR GH HVWH DSI

&RPR HV KDELWXDO HQ HO VLVWHPD RO[S®PWDLHR OOW PEQC
ILMDURQ GH IRUPD LQLFLDO SRU ORV SURFHGLPLHQWRYV H
GH DEULO



$ PHGLRGtD GHO GH BDERDLGRF PIDRBHURVAOD( SDUD FDGD XQ
GH ODV KRUDV GHO GH DEULO FRQ XQ SUHFRR PHGLRRMGLT
FHQWUDOHYVY GHO GtD PRVWUDQGR SUHFLRVY FHUR R QHJDWI

*UiILFR 3UHFLRV KRUDULRV GHO PHUFDGR VSRW 20,( HO GH DEUL!
$GHPiV WDO \ FRPR VH DSUHFSDHFQRHGHOiPIHFIRFD GIRRHQWUD
UHVXOWD GH VXFHVLYDV VXEDVWDV OOHYDGDV D FDER FF

YDULDFLYQ HQWUH SUHFLRV SRVLWLYRV \ QHIDWLYRV HQ +
FXDUWRKRUDULRYV

&RPR UHIHUHQFLD HO SUHFLR PHGLR DULWPpWLFR GH IXH GH
LQFOXVLYH HV GH Yo 0:K



*UilLFR 3UHFLRV \ HQHUJtD QHJRFLDGD HQ HO PHUFDGR LQWUDGLDULR VH\

L JXDOPHQWH \ FRPR FDGD GtD GH DFXHUGR FRQ HO 3UR
S5HVWULFFLRQHV WPpPpFQLFDV" HO 2SHUDGRU GHO 6LVWHPI
VROXFLYQ GHVWDVFFLRQHVS5®PF QGHDY 3URJUDPD 'LDULR ¢
)XQFLRQDPLHQWR HQ DGHODQWH 3'%) \ XQD YH] SXEOLF
BURYLVLRQDO HQ DGHODQWH 3'93 D ODV GHO (
SURJUDPDFLYQ GH UHVWULFFLRQHV WpFQLFDV HQ WLHPSR
FRPR \D GXUDQWH HO SURSLR

3bubD OD SURJUDPDFLYQ GH ODV UHVWULFFLRQHY WpFQLFD\

DTXHOODV LQVWDODFLRQHYV GH SURGXFFLYQ TXH QR VH KD\

SURJUDPDFLYQ FRUUHVSRQGLHQWH DO GtD VREUH OD

UHFDEDGD KDEtD XQ WRWDO GH LQVWDODFLRQHV FRQ XC
0: FX\RV WLWXODUHV KDEtDQ GHFODUDGR FRPR LQGL
0: GH FLFOR FRPELQDGR \ XQRYV 0: GH QXFOHDU

7TDEOD ,QGLVSRQLELOLGDGHV GH XQLGDGHV GH SURGXFFLYQ )X}

7HFQRC 3RWHQFLD ,QGLVSRQLEOH O0:
&DUEYQ

&LFOR FRPELQDGR

YXHO JDV

1XFOHDU

7TXUELQDFLYQ ER

9DORUHYVY GH SRWHQFLD LQGLVSRQLEOH FRQVLGHUD
KRUDULRVY FRPSOHWRY SDUD WEF



&RP R KD SRAGR FRP SUREDUHO&RP Iy GH &V P RIYRV GH IQAVSRQEIRDG GHFOUDCRY
SRUBV \WYDUHV GH OV FHORDENV GH JHHWDAY Q VH GHVSUWHQGEH TXH HQ @ P D\ RUSDWM

GH ® FDVRV BV VH GHEHQ D I DRV WFQERV HQ UHSDUDFly Q WDEDIRV GH IQVSHFAlY QR
P DQNMQP HQR R WHDUD GHFRP EXWEG ( Qv FDWRY G
B HorPRR &H I@vsrRQEmnG aFowcr H GG
]

(OVMMP D HPRMEFR SHQQUXOU FRQBED FRQ GIHHOMY XQEDGH GH SURGXFRYQ
QVSRQEGNV FRP R VH DSUHAD D FRQIQXDAYQ FRP SDIDQGER @ IQAVSRQEITEDG FRQ @
SRMJFD \RBO 7RGR HBR HQ XQ FRQOM \R CH EDID GHP DQED FRP R FRUHVSRQGH SRU
HABFRDOEDG

7DE@ 3 RWOQFID IQGVSRQE®I\ SRWQFLD LOWMBDMGD ) XHOM HDERWFLY Q SURSID D SDUAJGH GDMRV GHS5 ( (

THEQR®ID 3OWD ,QGVSRQE®! 303\,MQFLD LIOWEDGD \RVEO
&DEy Q

&F® FRP ELQDGR

) XHOJI DV

1 XFODU

7XUEIQDFly Q ERP EHR

9 DRWHV GH SRWQFLD LOGVSRQAE® FRVIGHIDQGR SHURGRV KRWDURY FRP SGMRV
SDWD WGV OV LQAVSRQAELDGDGHV

' H DFXHER FRQ @ [QRWP DRy Q UHP IMED SRUHCR SHIDGRUGHD6 IMIMP D @ SURJUDP DFly Q
H5577 \BQR HOGD DQMIRU D OV GHO  GH DEUOVH SXEQFD HOB' 93 SDUD HO
@D  FRPR GHVGH HVH P RP HQR HQ \I4P SR UHDO REHGHFH D GMIDIBV FDWIRUDV R
AP HMRQHV GH @ VHI XUGDG GH VXP QMR FRQHOWI XIHQM GHVI@®VH SDIDHORD  GH
DEUD

X &RQARGGEQ P LFR GHWQVLy Q HOMMP D UHTXIHUH FDSDFIGDGHY GHFRQIRAEQ P IFR
GH \WQWy Q SRUFRQUICD TXH GH DFXHER FRQ HOB URFHGP IHQR GH 2 SHIDFly Q
HNVQ REQ DEDV D GDUDV FHQMDBN FRQYHQAIRCDBN 3 RUHMR HQ @ SURIUDP DAy QGH
5577 SDDHOAD  VH SURIWDP DQ SDUD @ IXQFly Q GH FRQARAAQ P IFR GH WMWY Q

JXSRVWWP IFRV  JIXSRV QXFEDUHV\  FIF®V FRP EICDGRVGHJIDV | RQD FHORR
|ROVXBRHWM  |RDVXUMM  JRDQRRHWM |RIDQROM | RRDHWAM
| RRDGYDQM CRUM ] RCD GIYDQM VXU



X &RP R VWH SXHGH REVHYDU ®V JUXSRV SUHVHQUQ XCD HHID GVIEXHY Q SRUWRCER HO
WWUMRUR HVSDx ROGDGR HOFDU AMUP | V GFDAEH @ WMy Q\ VX FRQARO6 IQHP EDUR

R H e JusRIIIEEEEEEEEEEEEEEE U OWR D @] RD
wirrvwd vy x@ pvHiD sRU N \ oy
IQAVSRQEIMEDG HQ @ \MWEH GHOGD D@V KRIDV FRQ GXUDFly Q KDWI @V
GHO &RP R FRQUHPXHQAD HQ @ SURIWDP DFRly Q GH UMVINEFIRQHY \WFQIFDV
HQ WP SR WHDOD @V K HCR SHIDGRUGHO6 IMMP D GHRIGH P DQMQHUDFRSOGD
xTHEEEEEEEEEEEEEE < \H SUWRIWDP D GH KD GO ™H
DEUCSRUFRQURGGH WY Q HQ$ QADAHD \ HQRH @V \ SRUHVHYD

X &RQAROHVWWER GH WMy Q SDUD P DOMCHUXCRV QYHBNV DGHRXDGRV GH WMy Q
HQ @V KRV CRANWUIDV CGH P HRUGHP DQED\ BHGXACD SURGXKFRY QHy @D VH @P MIQ

XQEDEHV GH SURGXFFly Q GH JHQHWDFly Q \WUP IFD QXFODU FIE®V FRP EIQDGRV GH
JDV\ FDUEYQ HOM @ \ OV / D @ MIFly Q FRQMM HQ @ REQIDFlyQ GH

P DQMCHYH DFRSOGRV HAR HV' P DQIMCHYH FRHAIGRY DOVMMP D\ RSHIDIYRY
SDUD J DUDQWY DU XQ QYHOVXIIFIHQM GH DEVRIFAyQ GH UHDRIYD GDAR TXH FRQ @V
P HAGDV\RSRYJIFDV  DFRSOP IHQR GH WHDRBIGAIDY\ DSHWMUD GH @QHDV DGRV
SRU5HG ( QPWED GH ( VSDxD 5(( HQ DGHDQM QR WVH JDIDQIVDQ QYHBN GH
WOy Q GHQRR GH ®V WDQJIRV QRWP DIWRV GH RSHIDAly Q VIQ @ DGRSFly Q GH HVBV
P HAGDV DAHRDBN

X BGHIXUGDG HQ WJIIPHQ SHP DOHOM \ DOM FROMUHQFIDV SDID HymwJ
VREUHFDU DV HQ @ WHG VH @ MY @ SURGXFFly Q UHCRYDE®! HQ 7RBIGR\ & IXEDG 5 HDO

HOH3B' 93 ( QWHP SRUHDOHMP WP RGD VHDP SEb HD @° MUHY Q GHVGH @V
D OV \ GMGH oV \ VH DxDCH XQD @ MuFyQ D @ JHHDFYQ
UHQRYDE®! HQ ( [ WHP DGXUWD D SDMWWGH OV SDUD HYWRUVREUWHFDUI D HQ @ WHG

DQMFRQIIHFD 1 7DP EpQWH @ W © SIReXFRy Q G  G<\1DQM
GRV KRWDV GH O P DAXJI DA SDUD HYNRUVREUHFDU DV HQ @ ULHG HQ 1 DYDUD

X 5 HWIFFIRQHV HQ @ WHG GH GIMMEXFly Q D SHW¥Fly Q GHOGMMEXICRUGH @ ] RD \
SDUD J DUDQUY DUHOVXP IQMAR HQ XQD ] RQD FRQFUAE GHEIGR D FRQIHIRGHY GFDBN
VH SIRIWP D D P tQP R WFQAFR &XQM @ KRV HUWXSRE H ol
B - \DP ElpQHBED @ MIGR SRUFRQURCHAWER GH WQWy Q SRUHO
PIVP R SHIRGR ( Q P SR UHDO D SHWFly Q GHOGWIEXIGRUGH @ |RD VH @ I\

JHQHWDAY Q UHQRYDE®I HQ/ HYDQM SRUMDEDRV HQ @ WHG



x ODUJHQ GH UHMHWWIHPSR UHDO WDQWR HO GH DEULO
SURJUDPDQ GLYHUVRV JUXSRV WpUPLFRV FLFORV FRPEL:

XQ PDUIJHQ VXILFLHQWH GH UHVHUYD D VXELU WDQWR H(
FRPR GH OD WDUGH

X 5GHGXFFLYQ GH JHQHUDFLKHQ WH®RSBSREOHDO VH UHDOL]DQ
EDMDU HQWUH ODV \ ODV KDVWD XQ Pi[LPR GH
QXQFD VH OOHJy D PDWHULDOL]DU
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IRWBQ HO $QH[R ; VH LQFOX\H XQD GHVFULSFLYyQ EUHYH G
HOpFWULFR SDUD XQ PD\RU FRQWH[WR GH ORV FRQFHSWRYV

(YHQWRYVY DQWHULRUHYV

$0JXQRV DJHQWHY KDQ UHIHULGR HSLVRGLRY SUHYLRV GH
PLVPR DxR FLWDQGR HO GH HQHUR HO GH PDUJR \

UHODFLRQDGR OD VLWXDFLYQ SUHYLD GHO GtD FRQ OD G
FRQ OD GHO \ HO GH DEULO (Q HO EORTXH GH $QiOLVL\
GHWDOOH ORV HSLVRGLRV GH YDULDFLYQ GH ODV FLWDGDV

6LWXDFLYyQ OD PDxDQD GHO $

'XUDQWH OD PDxDQD GHO GH DEULO HO VLVWHPD HO
YRODWLOLGDG HQ ODV WHQVLRQHVY VXELGDV \ EDMDV EU
DIHQWHYV KDQ FDOLILFDGR FRPR DWtSLFDV

*UilLFR (YROXFLYyQ GH ODV WHQVLRQHV HQ OD UHG GH N9 GHVGH ODV

&RPR VH DSUHFEUDLH@HWOIJHQHUDO HO SHUILO GH WHQVLY(
HVWDEOH FRQ YDORUHV WtSLFRV HQ OD RSHUDFLYQ GH VL

N9 $ ODV K VH SURGXFH XQ FDPELR GH SURJUDPD GH |
HQ OD LQWHUFRQH[LYQ FRQ )UDQFLD SDVDQGR GH 0
H[SRUWDGRU 3RFR DQWHV GHO LQLFLR GHO FDPELR GH Sl
WHQVLYQ HQ WRGRV ORV QXGRV SLORWR GH OD UHG GH
FRPR VH DSUHFLD HQ HO JUIILFR



(QWUH DSUR[LPDGDPHQWH ODV K\ ODV K VH UHGXFH
JHQHUDO HQ OtQHD FRQ OD VXELGD GH OD GHPDQGD HOpF'
GH FDUJD GH ODV UHGHYV

6H KD GHWHFWDGR XQ GHVYtR GH I[UHFXHQFLD HQ HO VLVW
wWubDQVPLWH HO 2SHUDGRU GHO 6LVWHPD D ODV K VH S

P+] PRWLYDGR SRU FDPELR GH SURJUDPDV LQWH!
IXQGDPHQWDOPHQWH HQ )UDQFLD ,WDOLD \ $OHPDQLD 6
YDULDFLRQHYVY EUXVFDV GH IUHFXHQFLD KDVWD HQ WRUC
RVFLODFLRQHYV

*UilLFR (YROXFLYQ GH OD IUHFXHQFLD HO GH DEULO KDVWD ODV

$ SDUWLU GH ODV K VH DSUHFLD PD\RU YDULDELOLGDG
HIFXUVLRQHV VLIQLILFDWLYDV (V D SDUWLU GH ODV

HI[FXUVLYQ HV GHFLU YDULDFLRQHVY GH PD\RU DPSOLWXG
UHVSHFWR D ORV YDORUHYV HVWIQGDU*WHRIPFRRVH SXHGH DSL



*UIFR ( YROXFlyQGH@V WQVIRHV HQ@WHGGH N9 @P DxDQDGHO  GHDEUO) XHM 5 ( (

(QO,0MDFlyQ WH LQFOA\ H XQ 3P DSD GH FDBRU TXH UHSUHVHO @ HYROFly Q GH OV
\WOQURGHY HQ MIDRY SXQRV GH O UHG SHIQUXOUGXIDQM @ P DxDQDGHARD  GHDEWD
HOUWGEH N

( OFRP MY KD WQGR FROABGHAD GH FRQBPRY GH GYHWRY DIHQMV\ HOFHQAR GH FROARO
GHO2 SHDGRUGHO6 MMP D VRIFMIQGR LQRUP DFly Q VREWH @V YDUDFIRGHV GH \WQV Q

6 HI~Q®&V RV DSRIVGERV \BQWR SRUHZ. SHIDGRUGH® MMP D FRP R SRUBRV JHWRUHY (H
OV KHEHV GH AWIEXHY Q VLEIHQ HQ @V SUP HDV KRWDV GH @ P DxDQD GHOHYHQR WH



YLHURQ YDULDFLRQHV UHOHYDQWHY GH WHQVLYQ ORV QLY
SDUHFHQ PDQWHQHUVH GHQWUR GH ORV QLYHOHV PDUFI
RSHUDFLYQ \ HQWUH ORV \ ORV N9 HQ OD UHG (

N9 HQ OD UHG GH HQ WRGR HO SHULRGR KDVWD ODV



,OXVWUDFLYQ O0DSD GH FDORU GH ODV WHQVLRQHV HQ OD UHG GH N9



)$6( 26&,/$&,21(6 '(/ 6,67(0%
3ULPHUDV RVFLODFLRQHV

(O GtD GH DEULO DQWHV GH ODV VH GHWHFWDQ KDV

DPSOLWXG \ UHGXFLGR LPSDFWR HQ ODV YDULDEOHV HOpF

VLVWHPD VLQ OD QHFHVLGDG GH DGRSWDU PHGLGDV VLJQLI

(VWDV RVFLODFLRQHY VH GDQ HQ HO UDQJR GH IUHFXHQFL
oDV oDV oDV \ ODV

(O *UilLFR PXHVWUD OD DPSOLWXG GH ODV RVFLODFLRQH
IUHFXHQFLDV HQ WRUQR D +] URMR \ HQ WRUQR D ]
PXHVWUDQ ORVY PRPHQWRY HQ TXH ODV RVFLODFLRQHV DGT

*UilLFR 2VFLODFLRQHV UHJLVWUDGDV HO GH DEULO +] URMR \

/IDV RVFLODFLRQHV GH +] GH ODV \ VRQ GH PX\ E
HIHFWR FDVL LPSHUFHSWLEOH HQ ODV WHQVLRQHYV

/ID RVFLODFLYyQ GH ODV WLHQH XQD DPSOLWXG DOJR P
RVFLODFLYQ GH OD WHQVLYQ GH KDVWD N9 GH DPSOLWXC

/ID RVFLODFLYQ GH ODV SURYRFD RVFLODFLRQHV GH Wi
SLFR SLFR \ WDPELpQ VH UHIOHMD HQ RVFLODFLRQHV GI
SHTXHxD DPSOLWXG TXH HO VLVWHPD HV FDSD] GH DPRUW

JLODOPHQWH OD RVFLODFLYQ GH ODYV VH DPRUWLJXD
VLPLODU D OD SUHYLD SURYRFDQGR RVFLODFLRQHV HQ OL
DPSOLWXG



1LQIXQD GH HVWDV RVFLODFLRQHY GH SHTXHXxD DPSOLWXC(
TXH OD WHQVLYQ VXSHUH ORV XPEUDOHY QRUPDOHYV GH RS

1R REVWDQWH DQWH HVWDV RVFLODFLRQHV HO 2SHUDGR
DPRUWLIJXDPLHQWR GHO VLVWHPD DFRSOD FLUFXLWRYV Gt
SUHYLDPHQWH

R 3,1$5 + 7$-2
R $5826 + &$%5$
R 3,(52/$ + 9$1'(//26

3RVWHULRUPHQWH HQWUH ODV \ ODV HO VLVWHP
IHQYPHQRYV GH RVFLODFLYQ HVWD YH] GH DPSOLWXG PiV
FRQWLQXDFLYQ

*UilLFR 2VFLODFLRQHV UHJLVWUDGDV HQWUH ODV \ ODV GHO

2VFLODFLYQ GH ODV

/ID SULPHUD RVFLODFLYQ UHOHYDQWH VH SURGXFH D ODV
\ XQD DPSOLWXG GH P+] 6H DPRUWLJXD HQ PLQXWRYV \



*UIIFR 3UP HDRVFLDFly Q ) XHOM 5 ( (
( VWB RVFIDFly Q WHQH XQD IWHFXHQAID P i V HBIYDED HV GHAU HV XQD RVAIDFY Q3P V
USIAD TXH OV RADFRQHV Pi V FRP ~QP HQM REVHYDGEDV HQ HOMAMP D HXURSHR \
IXH GHMABED HQ GMIDIV SDY GH @ 8 (

9DURV RSHDGRH I  <OQ WHSRUWIGR TXH HWB RVADAYQ GH WOy Q
\BP ElpQ IXH UWHIMIDGD FRQ XQD JWDQ DP SOXG HQ 3 RWYJIDO 6 HI~Q HO2 SHIDGRU GHO

60MMP D VH GHWRY DOP HQRV HQ 7DYHO ) DD GRQGH VH KD REVHYDGR TXH @
RVALDAl Q HQ HVH SXQR HIV HQ S FUFDP HQM FRQIDIDVH FRQ @ UHI MADGD HQ @ 6

N0 &DWP RD HQ HOVXU CH @ 3HQQUXD ,EpUED $MPIMPR VHI~Q 5(( HAD
RVALDFlY Q VH GHMPY \BP ElpQ HQ OV VXEHMBFIRQHV IIDQFHVDV GH/ RRQL \ $ GBHWMO
GRQCH @ DP SOXG GH @ RVAMFly Q HV\ D P HQRV GH @ P \BG D ©@ REVHYDGED HQ 7DYHO
3RU-GP R FROAD TXH\BP ElpQIXH GHMABGED HQ) UEXUR $®P DQAD \IP ElpQFRQXQD
P HQRUDP SOXG

' XUDQW HVID SHIXUEDFlY Q VH SURGXFHQ | XHWY RVALMFIRCHY GH WOy Q QR ~QIEDP HQM
GH IUHFXHQAD\ SRWGQFID SUQASD® HOM HQ @] RQD VXU RHVIM GH @ SHQQUX® [EpUED
$ QIHUHGAD GH OV YDUDEIGEDGHV CGH \WQWly Q DQMIRUAY GHMRABGDY HVD P VP D P DxDCD
R HQ GDV DQMIRHY HQ HM FDVR VH WD\ GH RVADFIRGHY UHSHIMYDV GH VXELGD \
ED\ACD GH \WQWYQ HQ HOHVSDAR GH VHIXQERV TXH WIXHQ XQ SDWQ FROFUHR
FRQFIGHQM FRQ © RVADFY Q HQ @ IHFXHQAD D P RGR GH *YDIYpQJ

/ D RFADAYQ CH ® Wy Q @D D DBDY DUHQ OV VXEHMBFIRCHY $®@ DY N9 \
$UWR RGHVDQ6HYI Q N DP EDVHQ( [ WHP DGXWD XQDDP SOMGSIFR SFRGH N9
\ ND UHVSHRIYDP HQM ® TXH SWRYRFD TXH HQ DO~Q P RP HOR @ Wy Q HQ @
WXEHWDFyQ$® DD N9 EDW @HIP HOQMSRUGHEDRGHOXP EWDAEH NP



GH OD WHQVLYQ QRPLQDO 7DPELpPQ VH SURGXFHQ RVFLODI
LOQWHUFRQH[LYQ FRQ )UDQFLD

'XUDQWH HVWH SHULRGR VH UHSRUWDQ DOJXQDV OODPDGLEL
GHO 6LVWHPD D SURSYVLWR GH ODV RVFLODFLRQHYV

*UIilLFR 7THQVLRQHY HQ ORV QXGRV GH N9 GXUDQWH OD SULPHUD RVFLC

6HJ~Q HO 2SHUDGRU GHO 6LVWHPD DO DSDUHFHU OD RVFL
FDtGD EUXVFD GHO DPRUWLJXDPLHQWR GHO VLVWHPD V
YXOQHUDELOLGDG GHO VLVWHPD IUHQWH D HVWRYV IHQYPHC
+] (VGHFLU ORV FIOFXORV GHO 2SHUDGRU GHO 6LVWHPD -
GH OD RVFLODFLYQ GH ODV HO VLVWHPD VH KDFH Pi
RVFLODFLRQHV GH +]

'H KHFKR KDFLD HO ILQDO GH HVWD RVFLODFLYQ GH +] V
DSDUHFLGR XQD SHTXHxD RVFLODFLYQ GH IUHFXHQFLD HQ V
D OD GH +]

*UilLFR 2VFLODFLYQ GH +] TXH DSDUHFH VXSHUSXHVWD KDFLD HO ILQDO G
5((

(Q UHVSXHVWD D HVWD VLWXDFLYyQ VH DGRSWDQ XQD VHU
DPRUWLJXDPLHQWR



X &RQARWPH D ®&/ SIRIRFRB®V DFREDERY FRQ HO762 IWDQpV 57( D OV WH
FRQEAD FRQ HM\M SDUD DS@HDUGVEH OV KDWY OV XD WHGXHHY Q GHO
[QMUFDP EIR FRQ ) UDQHD CGH 0: INAQER XQ SURIWP D CGH 0: H
H SRUBFly Q

X $MVPIWPR \ \BP ElpQ HQ @HD FRQ GFKRV SIRRFRBY D @V VH DRXHED FRQ
57( XQDP RALFDAy QGHAP RGR GHIXQFIRQDP IHQR GHAFALUFXIVR HQ FRUIHQM FRQUIOXD
+' 9& (H O IQMIRH lyQ SDVDQER D OV GHOP RGR GH HP XOFlyQ $&
3PR&XH DPRXR' & 3PR&H FRQXQD FROLI D CGH 0: H SRYWUGRUTXH
VH P DQXYR KDWI HOICDOGHAQRIGHQM

X 6H ICRHP HQW HOP DGR GH @ KHG P HADQM @ FRCH lyQ GH ACFR AUFRXWRY CGH

N T™XH HWEEDQ SuHviDP HoM aHvFRoHABGRY [
]

B | D RCH Iy QGH @V SUP HIRV WHVY FUFXIVRY VH @IYD D FDER
DOV 6 H1~Q IQRWP DFly Q GHO2 SHIDGRUGHOS MiMP D @V GRV RADV @QHDV \WH
Dx DGHQ SDUD P HRUDUHIDP RWW XDP IHQR GHOMMP D D @V

$AXQRV VHIXQGRV GHVSXpV GH @V TXHGD DP RUMXDGD HWB SUP HD
RVFLDFly Q

$ oV HO2 SHIDGRUGHOB MMP D HVSDXROVRIFMY DO762 SRWMIXpV 5( 1 UHGXAU
HOLQMUJDP EIR H SRMUGRU D 0: SDUD EDWUHOICIR GH @ @QHD GH ND
&' /12 )$/$*8(,5% \ SDD PHRDUHODP RWIXDP IHQR WDBQER GH UHGXFIU @
FDUD GH OV @QHDV 5(1 VRIFMJ P DQMQH® D 0: HQ @ KRID DRPXDO
DFRE QGRVH I.QD® HQWM TXH @ UHGXFFly Q SGQMDGED VH DSTFDU D SDMWGH OV

$ oV WQHQER HQ FXHQW @ LQRWP DRy Q GH AYHYWRY DIHQMY DSDUHRH CGH
QXHYR @ RFADAYQ CH ILFXHAD  +]  ( Q HVM P RP HOR @ DP SMXG DNEXIE®I DO
PR(R +] HMWWHOWURD®/ P+] DORPHXRV GH O P MG TXH HOHSMVRGR

DQMUIRU
2 VFLOFly Q GH @V

7DOARP RWHDSUWADHQHO UILFR WDV WA QXHYD DSDUFly QGH O RVADFlyQD  +]
HOWURD OV YDURV DI HQMV IQ RWP DQGH® DSDUHY Q DOV GHOWIXQD

0 RER GHRSH.IAY QHYHOTXH@ SRMIAD CARYD SRUHCHIDFH YIHHGH LQED GHP DHDVP LOUDMGHXDEGHD
GHFRUWHOMDSMID
) 00 DSRMFADFROMIQM\H~QFROLIQD



RVFLODFLYQ UHOHYDQWH HQ DPSOLWXG FRQ XQD IUHFXHC
SHUR DPSOLWXG WUHV YHFHV PD\RU GH KDVWD P+]

*UIilILFR JUHFXHQFLD D SDUWLU GH ODV YXHQWH  5((

&RPR VH REVHUYD FRQ PDVWWUIEORDWH PR HYPLAXD HQ PLQX
VHIXQGRYV

*UilLFR 6HIXQGD RVFLODFLYQ JXHQWH 5 ((

'XUDQWH HVWD RVFLODFLYQ VH REVHUYDQ RVFLODFLRQH\

OOHJDQGR D DOFDQJDU HQ $OPDUD] N9 XQD DPSOLWXG

WHQVLYQ VH PDQWXYR GXUDQWH FDVL WRGR HVWH SHULR

PRPHQWR HQ OD 6( N9 $OPDUD] OD WHQVLYQ EDMy OLJH
GH OD WHQVLYQ QRPLQDO

*UiILFR 7HQVLRQHV HQ ORV QXGRV GH N9 GXUDQWH OD VHIJXQGD RVFL(



(WU RADAYQGH  +] VH FRUMVSRQGH FRQ XQD GH @V RVADFIRGHY CDMUDBN GHO
VWP D HXURSHR  HQ FRQFUMR FRQ HOP RGR GH RVALDFlY Q ( WM & HQRR 2 HM HQ HOTXH
O 3HQAQUXD , EpUED RVAD FROWD HOFHQWR GHOVIMAMP D IQFURGR HXURSHR  $ ®P DQD

DD $XVAMD ' ICDP DUD«  TXH DVX YH RVAD FRQAD 7XUXD (WP RVALDFly Q KD
VIGR GHMAGD\ UHDMIIGD SRUDI HQWV GHOHR GH ( XURSD

&RP R FRQVHEXHQFID GH HWABV QXHYDV RVADARGHY 5 ( ( VRP'y @V VLI XIHQMY P HAGDV
GH DP RWI XDP HQR

X $ OV VH FROIA FRQ'5 7(  SDUD YROHUD WHGXFIUHOQMUDP EIR FRQ) WDQAD
D 0: GMHOV KDABOV K ' XUDQMHAWE IDVH VH P DQMHQH HP RGR
GH RSHIFyQ GH O IQMFRH lyQ +9' & 3PRGH  TXH \H KDEtD HWIEBFIGR

SUHYIDP HQM

X 6HFRQUAND OV FRQ5 (1 SDUWD LHGXAUHAQMUDP EIR FRQ 3 RWJ DAD
0: Dov SRWMIRP HOM D OV WH DFXHED FRQ S5 (1 BHGXHUHO
SURIWDP D DAHRQD® HAM D SDMWGH OV

x IDFRHYyQHRWRALRaRva: N pov [
\ DOV B 1 <H \H XQHQD ®V AGFR FRCHRLGRY P IRV
DQMV\ D & WHY FROHABGRY DQMV GH @ RVADAY Q GH OV

$AARDE HOM 5( ( GR REHQ GH DFRSOU JHQHDAY Q WP IFD FRQ FDSDFIGDG GH
FROWROGH WMy Q SRUFRQUIQD EXVFDQER HOJWXSR TXH DFRSOUD Pi V U SIGR HQ @
JrROWU 5 Hxey vHUH I O
TXHAGRHOMP SRPi VFRWR KRID\ P IQARY GDGR TXH HWIED FDOIHQM SRUKDEHU
GHVDFRSOGR D OV KRDV $ OV VH FRQIAW FRQ HOWYOUGH HAD SOQI
B sDo FRQIWP DU O SWRIWDP DAlyQ GH HWM JUXSR HQ PtQP R \WFQER SRU
UHVAEFRIRQHV \WFQIEDV HQ WP SR UHDCD SDMWGH @V 61QHP EDUR QXQFD@Uy D
DFRSOWH SXHV HOFHUR GH \WQWly Q VH SURGXIR DQMY

3RURWD SDuni RAR DIHOM DGy DO2 SHUDGRU GHO6 IMMP D TXH HQ HO

FROM \R cH ov RFOFRH T s-GD GHAVFRCHRABWYH SRU® TXH
FRP R P HAGD GH SUHDXAYQ HQ SUHSDUDFly Q SDUD @ HYHQXDEEDG GH TXH \MUP LCDUD

( CBURIUP DSDDCH D 0: \ \HFRP HJy DUIXOUD®/ K
9 DURVIHHIGRWRQ P DO TXHHDYDURVP RP HORVAAGHDY  \HOMRIAW Q\SRQAMEG
HXIP DAY QGHSD) RGHIFRSDP LHRR GHIXSRVHO D] RD



GHVFRCHRAWQERVH  HCR. SHIDGRUGHOS IMIMP D B VRIFMY HQ HVH P RP HQMR TXH DWDQTXH
RW FHOATEEEEE 7 <H |([QD® HQM SUHYly DFRSDUHSDID @V K

( YRO(Fly Q GH @V WQVIRQHY HQ @) DVH

' XUDQMHAD) DVH  HIFRP SRUIP IHQR GH OV \MQURGHV VI XH VIHQGR YROWD' HBFDQ
HQ HI | DVH @V YDUDARGHV [XHWHY GH WUy Q HQ HOHQRUR GH OV \ OV

TXH FRQAGHQ FRQ @V GRV SUGAISDBN RVAMFIRGHY GH [UHRXHQAID UHHUCDY IHQGRP i V
DFXVDEDV OV YDUDARGHY HQ@V] RIDVAHMR) 6XUCHDUBHGGH  No

*UIFR  ( YROFlyQGHOVWQVIRQ HQMHGGH N9 HOAH @V \ @V ) XHOM 5 ( (

/ DV P HAGDV DEGRSWCEDV SDUWD 1ICGRUHP HQMU HODP RMM XDP IHQWR DQM @V RVADFRCHY
\HCHQ IQHIGHCHD VREWH OV \WOVIRQHV FRP R VH GHVFUEH HQ HADSDUNGR GH$ Q v

3D FROARDU\ GHYROHU OV \MQURCHV D YDBUHV QRP IQDBN HOVMMP D FXHQW FRQ
QWDBV KHUDP [HQDV

x &RPR VH KD IQAFDGR DQMIRP HQM SDUD HWM SHURGR KDEtD SURJUDP DGRV SRU
UHVIEFLRGHV \WFQIEDV SDUD FROWROGH \WQWly Q YDURY JIXSRV GH JHQHIDFAY Q VXVRY
D @V FRQW QDV GHCBURFHGP IHQR GH RSHUDF Q

x $VPMPR HO2 SHIDGRU GHO6MMP D BDOD P DQREWDV \RSRPJIFDV HQ @ UG
DFRSOQER UHDRBGADY  HQ B QXGRY FRQ \WQVRQHY DEBV \  GHVRRCHRWQERDV HQ



FDVR FRQWUDULR (Q FRQFUHWR WUDV OD RVFLODFLYQ G
YDORUHV PtQLPRVY GH WHQVLYQ LQIHULRUHYV D ORYV N9
YDULDV UHDFWDQFLDYV

9LOODYLFLRVD N9 5($

*XDGDPH N9 5($

5XHGD N9 5($

$UDJYQ N9 5($

X 3RVWHULRUPHQWH SXHVWR TXH FRQ HO UHWRUQR GH OL
DOFDQ]DU YDORUHV EDMRY GH WHQVLYQ HQ DOJXQDV SD
PiV UHDFWDQFLDYV

U U X

R &DEUD N9 5($

R 3HxDIORU N9 5(%$
R 3DORV N9 5($

R ORUDWD N9 5($

X 7UDV HO WpUPLQR GH OD VHIJXQGD RVFLODFLYyQ D ODV
JHQHUDOL]DGD GH DXPHQWR GH WHQVLYQ GHVGH WHQVL]
YDORUHVY DOWRY +SHUR WRGDYtD GHQWUR GHO OtPLWH C
GHO VLVWHPD GHFLGH DFRSODU UHDFWDQFLDV GH O
FHQWUR SDUD GLVPLQXLU OD WHQVLYQ

R 9LWRULD N9 5($%$
R 3HxDIORU N9 5(%
R *XDGDPH N9 5($
R *XDGDPH N9 5($
R ORUDWD N9 5($

(VWD IDVH WHUPLQD FRQ XQD WHQGHQFLD GHVFHQGHQWH (
GH ODV

(Q WRGR FDVR FRQ OD LQIRUPDFLYQ UHFLELGD SRU ORV GL
HQ HVWD IDVH GH D K VH KD\DQ GDGR HQ OD UHC
WHQVLYQ VXSHULRUHV D ORV XPEUDOHV Pi[LPRV SUHYLV
RSHUDFLYQ



)$6( 3e5', $6"' ( *(1(5%$&,1132562%(7(16,21(6
6 LWYXDFLy Q GHOIVWP D HQ HOP RP HOWR SWHYIR

$ QMY GH GHVAUELUBY HYHQRY GH SplUBECD GH JHQHDFly Q VH RIUHPH XQD FDUDRWAUL DFly Q
GHOWMP D HQ HVH P RP HOR

x $ OV XD YH DP RMJXDEDV OV RVADHRHY SUHIDV HOUMWMWP D WDV XQ

Pi [ 1P RCGHWMyQXQRV SRFRVP IOX\RY DQMYV VHHFRQADED FRQ YDB&UHY GHWQMy Q
HQ WQGHQHD GHVFHQEHOM SHUR VXSHURMHY  HOMH \ N D®VCRP ICDBVHQ
OWHGEH N9

X $MVP PR HOVMMP D VH HQRXHQID FRQ XCD IHFXHQFID DOHGHGRUGH B +] XQ
EDIR DP R XDP IHQR\  FRP R FRQVHFXHGAD GH @V DRYDFIRGHY @NYDGDV D FDER HQ
OIDVH DQMIRU [OIRY @ MICRV HQOV IQMIFRCH, IRCHV @ IQMIFRCH lyQ+' 9& FRQ
) UDGFID FRQ VX HBIFY QED GH SRIMQAID HQ 3P RGR ' &~ FRQ IR H| SRUNGRUIIR GH

0: 0: XDWGEH N FRQXQQYHOH P DGR VXSHUIRUDO
SUHYIMR IQFIDE HOMWDV HDFRSOP IHQRGH  ARXMRVGH  ND HQ YDUDV HIISDV
GHVEH OV GHOP DxDD\ P HQRUIG] [ELEEDG SDUD HOFRQARAGH WUy Q

X ( QHVHP RP HQR © GHP DQED GHOVMAP D SHQQUXOUHVSDXRCHWD GH 0:
XCD GHP DQGED EDD SHUR KDEIWYDOMQHQER HQ FXHQWM @ \WP SHIDMUWD VXDYH HO@D
OQHV \ OKRWD PHARAD $ HVDKRWD KDED 0: GHFRQUXPRGHERP EFHR
FHQADBN KIG XTDV UHYHWEGN TXH HABEDQ DSURYHFKDQER ®V EDRV SUHFARV
VRODUHY SDUD ERP EHDUDI XD DOHP EDOH VXSHURUTXH SXGHID VHUWMUEICDGD SDUD
JHQHDUHBREIGDG HQP RP HQRY SRAMIRIHY  &RP R IHHHGFID @ GHP DQED SXQU
KIWUED SHQAQUX@UHVY CH 0:

x (Pl GHIHHDAYQD @V WQHQER HQ FXHQID HOMVXGBIGR GHCP HIFDGR\ @
DSTFDAl Q GH OV UAWEFIRQHY WFQEDV \WWQDXQ  GHJIHQHDAY Q UHQRYDE®! XQ
QXFEDU  UHDRRUAV DFRSOGRY GRV GH HRV D SBID FDUD \ HAHWR JDV
FRQ FHOADBVDFRSOAV FDUEYQ  \ FRIHGHDAYQ\ UAVIGKRV

X ( QFRFUAWR D OV KDEtD  FHQADBN \WWP IFDV DFRSOGGEDV FRQ REQI DFly Q GH
BHIxoU WMyQ SRUFRQWQ@D  FHowpey xFepu-v I
HEE owvos ey -  ~owey IV
.



I OGP i v GH @ JHCHDAY Qi xar-
|

X ( QA& TXHKDFH D RV AP HOMRHV GH @ VHI XUCEDG GH VXP IQWAR  HORSHUDGRUGHO

VIWMP D 1IQAED TXH DMV GHACAGHQM HOWMWMP D WD XCRV QYHBN GH ICHUAD\ CH
UHVHYDV VXIIHHQM \BCFRP R VH GHWB@® HQ HADSDUBCR GH$ Q. OV

X ( QD] R VXIRHVIM BV JIXSRV FRQ FDSDRGDG GH FROARDUWQVY Q SRUFRMWI QD HQ
WP SR UHDO\ TXH KDEtDQ VIGR SURJ UDP DGRV SRUUHVNEFIRCHV WFQIEDV SDUD FRQURO
&H wiovy Q HoO
B |\ e R ECDRGHIDVGH  TXH HADED DFRSOGR
DP tQP RWFQER

$ XP HOR GHWQVLY Q D @V

&RQ HAD VIXDFly Q\  FRQAHRQHY GHOUWWMP D D OV D ShwaH ov ov

\WQURGHV HP SIH] DQD LQFUHP HQBAWH HQRGD @ UHG GH WDQUVSRWM GH P DQHUD FDVL@HDO
SDWDQER SRUHWP SR HQ6( 2@HAMGH N D N HQ  VHIXQGRVRHQ6(
$URRGH6DQ6HYIQ N GH N D N9 HQHP WP RWP SR



*UIilLFR (YROXFLYQ GH ODV WHQVLRQHVY HQ OD UHG GH N9 GXUDQWH OD )C
5((

'H DFXHUGR FRQ ORV GDWRV VXPLQLVWUDGRYV SRU ORV WL
VH REVHUYDQ HQ HO PLVPR PLQXWR VXELGDV GH WHQVLYQ

6LPXOWiIQHDPHQWH FRPR VH DSUHFLD HQ HO *UilLFR
SURGXFH XQD UHGXFFLYQ VRVWHQLGD GH OD H[SRUWDF
SULQFLSDOPHQWH HQ OD LQWHUFRQH[LYQ FRQ JUDQFLD



*UIFR  ( YROXFlyQGH®V LOMUFDP ELRV IOMQDFLRQDBN HQ HOP LOX\R ) XHQM 5 ( (
3UP HDV SpUEGDV GH J HOHDFLY Q GHWIR\RGDV

$ FRQIXDAYQ MIXIHQER DOIQRMHP HOR CGH WQURCHV HQ HOMMMP D WH 1QHD XQ
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@ [UH-XHQFID KD VXSHIDGR HOXP EWOLQIHURU GH VXEIWH-XHQFLD P DUFDGD HQ @
2W6GHQ7( TXHGHEH VHUFDSD] GH VRSRURU® J HOHWDFLY Q

X I\ GHVFRCHAW SRUVXEIUHRXHGHD
( WIED SIRGXAHQGRI 0: /D WQWQHWD ND \ IUHFXHQAD HD +]
3HYIDP HQM @ WOy Q HOII <O=tD @UDGR D N 6HI~Q VX
RSHOGRU ©oy D CEVREHUI 0 9$UHQ VX IQMOR SRUHWIELQ DU D
WMy Q HQ VX WHG GH HYDFXDFlyQ ® TXH SURYRFy XQ VREUHFDBQEP IHQR GHO
FRQGHQVDGRUGH YDSRUGH @ FHQADO

X W sierH @ aviReH yQ cH
FXDQER HVEDQ JHOHIDQCRIEE 0 :  WAVSHRWYDP HQM / D IUHRXHGHD HID

+]

X &HR cH WMy QTG v/ GVsDR GHO-@P R KSR

7DV HAM P RP HQWR VH GD HOFHLR GH WIQVly Q HQ HOVIMMP D SHALQVX@UHVSDX RO
' HVFRQH LRQHV GH &V HQDFHV

/ RV HYHQRV HQXP HIDGRV HQ HVIM DSDUBIGR VH VROSDQ SDUADE HOM HQ HOMP SR FRQ
®V IQAFDGRV HQ HODSDWBGR DQMIRU \ VH UHFRIHQ DXt SDWD IDABUXQD Pi V i AO

FRP SUHOW Q GHOIXCARQDP HOR CGH BV GQVMIDRY HQDFHV GHOMMMP D SHIQUXOU
HVSDxRO

OMUFRQOH Ly Q( VSDxD ) WDQFLD
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*UiILFR ,QWHUFDPELR HQ FDGD XQD GH ODV OtQHDV GH OD LQWHUFRQH][L
X HQ HVWH LQVWDQWH VH DOFDQ]D HO Pi[LPR LQ

JUDQFLD OOHJDQGR D OD SpUGLGD GH VLQFURQLVPR

(Q HYWH PRPHQWR VH OOHJD D DOFDQ]DU HQ YDORU QHYV
ODV OtQHDV GH $& VH LPSRUWDEDQ 0: \ HO +9'& GHYF
UHGXFLpQGRVH D SDUWLU GH HQWRQFHV $ SDUWLU GH
HQWUH JUDQFLD \ (VSDxD HV WDQ JUDQGH TXH VH SURG;
HQWUH HO VLVWHPD IUDQFpV \ HO VLVWHPD LEpPULFR HPE
GHVGH )UDQFLD /D SpUGLGD GH VLQFURQLVPR SURGXFL!
HO FRPSRUWDPLHQWR GH OD LQWHUFRQH[LYQ

HO LQWHUFDPELR FRQ )UDQFLD VH KDFH FHU
HISRUWDGRU

HO LQWHUFDPELR H[SRUWDGRU KDFLD JUDQFL!
0:2\ D SDUWLU GH HVWH PRPHQWR HPSLH]D D GLVPLQXLL
GH VLQFURQLVPR PHQFLRQDGD

VH SURGXFH OD DSHUWXUD HQ 6( 9LF N9 GH |
IXQFLYQ GH SURWHFFLYQ GH SpUGLGD GH VLQFURQLVPR
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IP SRWBFly Q H| SRWIFly Q FDXVDGR SRUD SpUEED GHMGARQVP R / D @HD GVSDUID HQ
DP ERVH WHP RV

VH SUIRGXFH @ DSHWWD HO 6( +HEDQ.  ND GH @ SRUEyQ$UID
WUFHWD LOMIFRCH ly Q$ & FRQ) WDQFID (| QHM IOABQM @ 3 HQAQVXD , EpUED TXHGED
GHVFRQHARGD GH ) IDQAD SRU @V IQMIFRGH IRHV GH DAMUD 61Q HP EDUR \H
VLI XHQ HOYIDQER XQRV 0: KDFD) WGQHD DWDYpV GHHQDFH+9' & ( QHM
IOABQM @ [HFXHQFID HD +]

O \WWMyQFRDSVWD HQ6( 6DQN/®DD N0\ HO+9' & ) DQAD
( VSDxD VH ERTXHD FHVDQER @ WDQVP My Q GH SRIMQFID KDFID ) UDQFID

HOVMMP D HPRPER CGH $ QGRUD TXHED GHVFRGHRABGR GHOMMMP D

SHAQUXOUSRUDRMDAY Q GH @V SURMFRRQHV GH P tQP D \WQWy Q HQ @ VXEHMIBFly Q
GHS$SADD ND

WHsFEEHO GARH iy I c- oI
HQHOXUGH) UDGAD (AW GHVFRGH ly Q QR KDEUWD WWQGR DI HRABFly Q VREUH HOMKP D
HPPER SHAQUXOUDCHWEU\ D FRP SGMIP HQM VHSDUDGR GH ) IDQFID\ FRQ XQ FHR

GH\WM Q

OMUFROH Ly Q( VSDxD 0 DUXHFRV

*UIFR ,QMUFDP ELR HQ @ LOMUIFRQH Ly Q FRQ O DUXHFRV ) XHOWM 5 ( (
\VH SURGXFH HOGVSDIR HQ6 (| %HQL+DUFKHQ N9 0 DUXHFRYV GHO
SRVIFlyQ 3XHWR GH @ &1X]  TXH FRUMVSRQEH FRQ XD GH OV GRV IQMIFRCH IRGHV
( VSDxD 0 DUXHFRV 3 UREDEGP HQM HB DSHWMD HY SURYRFDGD SRUXQ BHP CH
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E ESPANA
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VXEIUHFXHQFLD HQ HO ODGR PDUURTXt FRPR RFXUULY H

DSHQDV KDEtD IOXMR HQ HVH PRPHQWR SRU HVD OtQ

VH SURGXFH OD GHVFRQH[LYQ HQ 6( 3IXHUWR C

SRVLFLYQ %HQL +DUFKDQH GHELGR DO HQYtR GH WHOHGL

/ID OtQHD \D HVWDED DELHUWD GHVGH PV DQWHYV TXH
PDUURTXt

VH SURGXFH HO GLVSDUR HQ 6( OHOORXVD N

GH OD &UX] TXH VH FRUUHVSRQGH FRQ OD VHJIXQGD LQ

HO LQVWDQWH GHO GLVSDUR ODUUXHFRYVY TXHGD VHSDUDC(

HUD GH +] \ ODUUXHFRVY HVWDED DSRUWDQGR DO VL)

VH SURGXFH OD GHVFRQH[LYQ HQ 6( 3XHUWR C
SRVLFLYQ OHOORXVVD GHELGR DO HQYtR GH WHOHGLVSI
OtQHD \D HVWDED DELHUWD GHVGH PV DQWHV TXH |
PDUURTXt

(QODFH SHQtQVXOD LEpULFD ,OOHV %DOHDUV

X

FRODSVD OD WHQVLYQ HQ 6( ORUYHGUH N
3HQtQVXOD £+ ODOORUFD VH EORTXHD (O VLVWHPD EDOHLE
GHVFLHQGH KDVWD +]

/ID JHQHUDFLYQ H[LVWHQWH HQ ,00HV %DOHDUV UHVSH
LQHUFLD \ UHJXODFLYQ SULPDULD SHUPLWLHQGR UHFXSF
GH VXPLQLVWUR HQ HVWH VLVWHPD
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50,20

49,973
50,00 [
49,80

49,60

49,40

Frecuencia (Hz)

49,486
49,20
49,00 v

49,009

48,80
12:32:54 12:33:09 12:33:24 12:33:39 12:33:54 12:34:09 12:34:24

*UIFR ) UHFXHQFLD HQ @ VXEHWIFlY Q 6 DO 3RQVD &RQYHWRWD N9 VIMMP D HPFWIER %DBDU ) XHOWM

5((

" HVOWAHV

( Q M DSDUNGR WH UHFRIH IQRUP DAy Q DAFIRCDOFRUHVSRQAHOM D &V GHVIDMAHV
GHVFRCH IRCHV GH ERP EHR R GH GHP DQGD DAKDEHWH FX] DGR GHWMUP ICDGRV XP ELDBNV

&H IHRXHQHD

X

o cHere BRI poccr rove ol 01\ FROXQD
IUHFXHQAD GH +]

O IHRXHQAD RX] D HOHI XQER XP EUDACH G-MDWMH GH IQABOFIRCHYV
GHERP EHR? +]2 6 HGMDWADQ 0: GHERPHER

D@ D @ GHVFRH ly Q GH ®V JIXSRV GH ERP EHR SRUDRWIYDFly Q GH
®V RV SUP HRV HVFDBHV GH GHVOWMH DXWWP | WR ( Q VBOVH GHMDWDQ
0:

O IUHFXHQAD GHVAHQGEH SRUGHEDIR GH +] TXH HV HOHIXQER
XP EWDOGH GHVOWWH GH GHP DQED

O IUFXHQAD GHVAHQEH SRUGHEDIR GH +] TXH HV HOWUFHU
XP EUDOCH GHVOMIH GH GHP DQED 6 H KDQ UHI VDGR XQRV 0: CGHGMDWH
\RBOGH FRQUXP IGRUHV FRGHABGRY D SRVFIRGHV GH @ UHG GH \WDQVSRUWM KDWE HO
\MUIFHUHVFDOQ

O IH-XHQHD GHVHHQGH SRUGEDR GH +] TXH HV HOTXIOR
XP EWDAEH G-MDMAH GH GHP DQGD
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X OD IUHFXHQFLD GHVFLHQGH SRU GHEDMR GH
~OWLPR XPEUDO GH GHVODVWUH GH GHPDQGD

X VH REVHUYD XQD JUDQ GLVPLQXFLYyQ GH OD
GXUDQWH PV OR TXH HV FRPSDWLEOH FRQ OD DFWL
GHVODVWUH
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)$6( 5(326,&,11 '(/ 680,1,6752

8QD YH] FRQVWDWDGR TXH VH KD SURGXFLGR HO FHUR ¢
SURFHGLPLHQWR GH HPHUJHQFLD \ UHSBRERIGLQ L HHWRO |
2SHUDFLYQ (VWDEOHFLPLHQWR GH ORV SODQHV GH Vi
VLVWHKO VHUYLFLR GH UHSRVLFLYQ HV XQ VHUYLFLR GH S
GHWHUPLQDGDV LQVWDODFLRQHYV

/ID HVWUDWHJILD GH UHSRVLFLYQ VH EDVD HQ OD FUHDFLYQ ¢
GH ODV LQWHUFRQH[LRQHV FRQ )UDQFLD \ ODUUXHFRV \ (
DUUDQTXH DXWYyQRPR KLGUiIXOLFDV

(Q FRQFUHWR ORV SODQHV GH UHSRVLFLYQ GH VHUYLFLI
6LVWHPD MXQWR FRQ ODV WLWXODUHY GH ODV FHQWUDOHYV
GH DUUDQTXH DXWyQRPR GH ODV FHQWUDOHYV KLGUiIXOLF|
LQWHUFDPELDGD HQWUH HVWRV \ HO RSHUDGRU (Q FRQ
UHSRVLFLYQ GH VHUYLFLR GH GLYHUVDV JRQDV JHRJUIILFD®

x =RQD 6XU

Xx 7TDMR &HQWUR

X

=RQD /HYDQWH

x

=RQD *DOLFLD /HyQ

X

=RQD $VWXULDV &DQWDEULD
x =RQD $UDJyQ &DWDOXxD
X =RQD 'XHUR )UDQFLD

8QD YH] XQD LVvVOD HV HVWDEOH VH YD DxDGLHQGR JHQHUI
\ GHPDQGD JUDGXDOPHQWH &XDQGR WLHQHQ VXILFLHQWH
XQHQ HQWUH Vt \ VH FRQWLQ~D HO SURFHVR KDVWD OD WR
GLVWULEXLGRUDYVY TXH VH DOLPHQWDQ GH OD UHG GH WUDC

(V SUHFLVR GLVWLQJXLU GLYHUVRV SXQWRY FODYH HQ HO
FRQFUHWR HQ SULPHU OXJDU HO PRPHQWR HQ TXH HO Q.
WUDQVSRUWH UHFXSHUD OD WHQVLYQ HQ VHJXQGR OXJD
KDELOLWD HQ HVH SXQWR KDELWXDOPHQWH HQ *EORTXH
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JHQHDAYQ DFRSOGD \ O IREXWM GH ©@ MD FRUHVSRQAHQM \ HQ \WWMUFHU GUDU @
FRCH lyQCGH @ GHP DQED GH DRXHUER FRQ GEKRV HVFDB(CHV

6 H UHFRIH HQ SUP HUGJ DUFRQIIXDFly Q @ FIRQRBID GH @ BHSRVIFlYQ UMVDEBIQER BV
SUGQFISDBN KMRY ( Q HO$SQH R 9, VH RUHFH HOGHW®I GH ©® HYROFYQ GH ® FDUD

UHSXHWY FRQ 1QRUWP DAyQ VREWH @ DSRUDFYQ GHVCGH ) UDCHAD HQ FDGD P RP HQR

\UP ElpQ KXER DSRUBFly Q GHVGH 0 DUXHFRY KDWB @V G0 &GHDEUWO

&RP R VH SXHGEH DSUHADUHQ @ HYRGHY Q GH © WHSRVIHYQ GH @ FDUD D OV G0
PMWPRGD  SURN¥DP HQMHO CGH O GHP DQED \ D KDELD UHRXSHUDGR HOVXP IQMAR
\ DoV GHOPDxDQDGO HO GHOVXP 1CQMAR HAVED BHWIEBHCR

( OSURFHVR GH UHSRVIFLy Q \H KD EDVDGR HQ WHV IMDV SUGFISDBN & DX D FRQ DSR\ R
GHVGH ) DQAD 3DV 9DVFR FRQ DSRR GHVGH ) IDQFID | 6XU FRQ DSR R GHVCH
0 DUXHFRV 7DP ElpQVH FUDQ MDV HQ' XHR * DIFID\ $\XUDV &DQIBEUD D SDUMYGH
FHQAD®N KIGU XTFDV FRQDUDQTXH DXWQRP R TXH VH YDQIQFRUSRUDQER D @V DOMIRUHY

3 RAMIRP HOM VH HXP HIDQ HEP HORV IGHAMEDERY TXH SRAWDQ KDEHUIQAICR HQ @
GXUWDHyY Q GHCBURFHVR GH UHSRMFY Q

& IRQRARI tD GHOSWRFHVR GH IHSRVIFLY Q

B ($%/
x $ OV K VH UHAEH \WQWYQ HQ +(51$1, GAMGH) WDQAD\ VH DAYD HODSR R
SUHIVIR
X $ OV VH DIP HQ @ SUP HUD FDUI D HQ HOWAMP D HVSDx RCD WDYpV GHO75 3
ND ,581 6HDIP HQBXQDGPDQEDEH O:
x $ OV K VH UHAEH \MQWly Q G-VGH 0 DUXHFRYV 6 HUHFIEHXQDSR RGH2 1 ( ( GH
0: DWDYpVGEHO(60$  7WDV GMRH lyQ IQMP SHAND D OV K WH
YXHOH D UHFEIUWMQUY Q GHMGH 0 DUXHFRV\ VH UHQIFID @ IMD GH®B XU
x $ OV K VH FRQIWP D TXH VH KD FWDGR HCB 2, 3MQGH 2 SHIDFyQHQ VD GH
5 IEDURD SDUD J DUDQWY DU® DaP HQWBFly Q GH VHYIARY DX LaouHv H
I
X $ OV K VH UHAEH WQWYy QHQ9,& GHVGH) DQFID\ VH DAYD HODSR\ R SUHYIVR

X $ @V K wpv DFRsoU HFowbvRy bRy HOEGEGE =o' ov
&HODBN 1 XFEDUHV FRQIP DQ JDWDQNDED @ DIP HQBFYQ GH VXV VHYIERY
DX] I@DUHV GHVGH HOH \WURU
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$ OV K DFRS® Hasup HUI SR \wie IR
$ OV K FRP IHQ D D WDVP MUSRWQFAID HO' QN GHOHQDFH HQ +9&' %D DV
6\ / ®IDID

$ OV K VHXGHQOV IMDV GH' XHR\ 3DtV9DVFR

$ OV K VH XQHQ OV IMDV GH $ WYUDV & DQIEUD FRQ$JXD\ R\ HCB DtV 9 DVFR
$ oV K VH XGHQ @ IMD GHO  XHUR FRQ @ IMD GHTB XU

$ OV K VH XQHQ @ IMD GHOE HWR FRQ @ IMD GH6 XU

$ OV K VH XQHQ OV IMDV GH & DO D\ @ GHCB DtV 9 DVFR

$ OV KKD\  JUXSRV WP IFRV DFRSDGRY HQ HOMMMP D

$ oV KFRP IHJ D DWDWP MUSRWQAD HOHUFXWR - GHOHQDFRHHQ+9 &' %DIL DV
6\W/ ®DD

$ oV K KD\ DFRSDGRV  JUXSRV \WWP IFRV HQ HOWMP D
( QHM SXQR SU ANDP HOMHO  GH @ GHP DQED KD UHEXSHUDGR HOWXP IQMRR
$ OV K QR D TXH WHQH BHSXHWR WRGR VX P HIFDGR HQ $ WYUDV

$ @V K IQRP N 7 \WHQH VX P HUFDGR UHSXHWR HQ$ \VAMUDV
B ($%6./

$OV  KWHDUDGD®5&3 5HIXOFYQ&RP SDMED 3HIQVXDU $ HAD KRWD
W& souA s
$OV K VHKDUHSXHAR HOXP IQVAR GH O DAUG HQ VX \RKEDG

$ OV K FRP 15Q) D D shweEsDUIEEEEEEEE Q0543
$ @ K FRP 15Q DD shweEsDUIIIIII o o543
$O K FRP 15Q DD shwrEsDUIIII Ho o543

$ OV K VH UMD HODSR\RGHVEH 2 1 (- 0 DUXHFRV

$ OV < < <D UHSXHR @ \RBCEDG GH VX VXP LQWMIR
H

$ OV K KD\ DFRSDGRY  JUXSRV \WUP IFRV HQ HOMMP D

$ oV K 1I9rP I - <D UHSXHWR \RGR VX VXP IQWR
HQVX] RQD GH AVNEXFY Q

sov KNG \vCH SXHWR RGR VX VXP IQWIR

$ oV HO GHOVXP QMR KD VIGR UNIDEBFIGR

$ OV VH UMD © @ MBFly QD @ JHQHDAY Q5 &5

$ OV Il =P 1bQ DD SDWESDUHQ @ 5 &3
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DE ESPANA SEGURIDAD NACIONAL

GOBIERNO ‘ CONSEJO DE

x $ OV K VH HQYtD WQWy Q D $ QGRUD

X $ OV <\ BHSXHWR \RGR VX VXP IQMR

x $ oV K VH IQRWP D D @ SDMFSDQMY GHOP HIFDGR D WDYpV GHOHB ,2 6 GH TXH
VH HQPXHQADQ VXVSHQAGDV @V DAMGDGHY GH P HIFDGR \ VH IQAFD TXH H2 6 \ D
KD FRP XQFDGR DORSHIDGRUGHIP HIFDGR HOMMBEGHFLP IHQR GH @V DAIGDGHY GHO
P HUFDGR SDUD @ SWRIWDP DFyQGHO  GH DEUD

X $ OV <IN —=> XQD TXH WHCH UHSXHWR VRGR VX VXP IQMAR CH
* DIAD

x $ oV K =P XQED TXH WHQH UHSXHWR \RGR VX VXP IQMAR GH 0 DAUG

X $ OV < Q- BHSXHR \RGR VX VXP IQMIR

X $ OV <~ XQED TXH WAQH UHSXHWR \RGR VX VXP IR

X $ oV K VH SXEGHDQ &V BHTXHUP IHQRY GH VHRXQEDUD SDUD HAED VI XIHQM
X $ OV K VHHCHJ 1] D @ IQMIFRCH  ly Q 3 HQQUXD® Y dDBDUHV
X $ OV K VH SXEQHD HOSURIWDP DADUR 3" 93 SDUD HAAD

X $ OV K VH SDVD HOHMBGR GH ( P HJHQAD D$ G FRRUBCDEDP HOM FRQS5 ( 1
\ VHIQRPDD( 1762 ( 6HFRMGHDHO GHO/XP IR UHSXHWR

X ' HVGHHOED  GHDEUCHOAMMMP D VH RSHWD FRQQRIP DIEDG MLEIHQHCRSHUDGRUGHO
VIVMP D HIV DSTFDQER XQRV HIVQEDUHY GH VHI XUGDG UHRJ DGRV

&RQWEXFly Q D @ WHSRVIFly Q HQ 3 RUMJ DO

6 H1~Q @ IQRWP DAy Q DSRMCED SRUHCRSHIDGRUGHOUWMAP D & RSHUIDGRUHV HVSDX RO

SRWYI XpV HMMXYIHURQ HQ FRAEAR FROAQM DV HOCQHGHQM SDUD FRQ WP DUHCHWIGR
&H &V BHVSHRAYRY VMMP DV

( QWRURD OV XD YH © WMy Q@0 D D @ VXEHWIFly Q$ GHDG VIO FRQWQWY Q
SURFHGHQOM GH ) IDQFID  HORSHUDGRU HVSDXROSURFHGH D HQYIDU \WQVy Q DOVIVAP D

HP PR SRWYJ XpV GH IRUWP D VHFXHCQADD WDYpV GH OV QMY GHDV CH FRCH ly Q

X O/ N $/' ($' E9,/$ 32&,1+2 HOVIDQGR \WQVly Q DOVIWMP D
HPPWER SRWYI XpV SRUSUP HID YH| HQ HOSURFHVR GH UHSRMIFLy Q ( VAM KIMR IXSRCH
TXH HOMMMP D SRWYI XpV FXHQWE FRQ | BHFXHQAD HXURSHD

X K VHDFRSD @/ ND 6$8&(//( 32&,1+2
X K VHDFRSD @/ ND$/'($ E9,/$ 32&,1+2
X K VHDFRSO @/ N $/' ($' E9,/$/$*2%$d$

X K VHDFRSD @/ ND38(%$' (*8=0%1 7$9,5%
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X K VH DFRSOD OD / N9 &$57(//1(/1,1'262

X K VH LQWHQWD DFRSODU OD / N9 &$57(//( /,1'262
HQ OD VXEHVWDFLYQ &$57(//( N9 WLHQH DQRPD:
DFRSODPLHQWR
X K VH DFRSOD OD / N9 &(',//2 )$/$*8(,5%
X K VH DFRSOD OD / N9 &$57(//(/,1'262 XQD YH] V
DQRPDOtDVY GHO LQWHUUXSWRU TXH OR LPSHGtD
X K VH DFRSOD OD / N9 %529%/(6 $/48(9% (VWD OtQH

VH HOFRQWUDED LQGLVSRQLEOH SRU WUDEDMRY HQ HO
Sbub SRGHU HQHUJL]DUOD VH SURFHGLY SUHYLDPHQWH L
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®E/ 6,6

(Q ODV UHXQLRQHV TXH VH KDQ PDQWHQLGR FRQ GLVWLC
FRQVWDWDGR XQ HOHYDGR JUDGR GH FRLQFLGHQFLD HQ OL
GH ODV SUREDEOHV FDXVDV GHO FHUR SHQLQVXODU GH
SUREDELOLGDG D XQD FRPELQDFLYQ GH FRQGLFLRQHV TXH
GH TXH GHVHQFDGHQY XQD 3UHDFFLYQ HQ FDGHQD  GH V
LGHQWLILFDGR XQ 3IDOOR ~QLFR" TXH SXHGD H[SOLFDU SR

3RU HOOR VH GHVDUUROOD D FRQWLQXDFLYyQ XQ DQiOL)\
GLVSRQLEOH FRQ YRFDFLYQ GH LGHQWLILFDU ORV HOHPH
KD\DQ FRQWULEXLGR D OD FDtGD GHO VLVWHPD HOpFWULFF

2EOLJDFLRQHV \ UHFXUVRYVY SDUD HO FRQWURO GH WHQVLYC

3RU VX UHOHYDQFLD HQ HO DQiOLVLY GHO LQFLGHQWH VH
GHO PDUFR UHODWLYR DO FRQWURO GH WHQVLYQ

/ID WHQVLYQ HV XQ LQGLFDGRU GH OD FDOLGDG” \ HILFLHQI
HV GHFLU GH VL ORV QLYHOHV GH HQHUJtD UHDFWLYD V
JHQHUDFLYQ GH HQHUJtD UHDFWLYD TXH QR VH FRQVXPH R |
SURGXFLpQGRVH VREUHWHQVLRQHYV

(Q XQ VLVWHPD HOpFWULFR OD HQHUJtD UHDFWLYD SXHGH
FRQVXPRV R GH ODV SURSLDV OtQHDV HOpFWULFDV (Q FRQ
PiV SURSHQVRV D JHQHUDU HQHUJtD UHDFWLYD GH LIJXDO |
HOpFWULEDV PX\ PDOODGDY HQ PRPHQWRY GH EDMRV FRQ\
HQHUJtD HQ GLFKDV UHGHV WLHQHQ HIHFWRV FDSDFLWLY|
UHDFWLYD FRQWULEX\HQGR D LQFUHPHQWRY GH WHQVLYQ

IRV 3URFHGLPLHQWRY GH 2SHUDFLYQ GHO VLVWHPD HOPpPFW
WHQVLRQHY HQ OD UHG GH WUDQVSRUWH HQ VLWXDFLYQ H\

ORV \ ORV N9 HQ OD UHG GH \ HQWUH ORYV \ ORV
REVWDQWH QR HV FRQYHQLHQWH TXH HO VLVWHPD RSHUH
HQ VH HVWDEOHFLHURQ DFXHUGRV HQWUH 5(( \ ORYV

GLVWULEXFLYQ SDUD FRQWURO GH WHQVLRQHYVY HQ GHWHU
IPELWR TXH VL ELHQ QR IRUPD SDUWH GH OD QRUPDWLY!



COMITE PARA EL ANALISIS
DE LAS CIRCUNSTANCIAS QUE CONCURRIERON
EN LA CRISIS DE ELECTRICIDAD DEL 28 DE ABRIL DE 2025

OBIERNO

N CONSEJO DE
E ESPANA

SEGURIDAD NACIONAL

RSHUDFLYQ GHO VLVWHPD VH GHILQLHURQ ORV UDQJRV GH

N9 HQ ODV UHGHV GH \ GH N9 UHVSHFWLYDP
DFXHUGRV SUHYpQ OD DGRSFLYyQ GH 3PHGLGDV GH FRRUG
N9 \ N9 \ 3PHGLGDV H[FHSFLRQDOHV" SRU HQI

VXSHULRUHVY TXH FRLQFLGHQ \D FRQ ORV OtPLWHV VXSHUL
GH RSHUDFLYQ UHIHULGRY DQWHULRUPHQWH

$GHPiV ORV SURFHGLPLHQWRY GH RSHUDFLYQ PDUFDQ OD
XQD FRQGLFLYQ GH LQHVWDELOLGDG GH ODV WHQVLRQHV T
FRODSVR GH WHQVLYQ (VWH UHTXLVLWR SXHGH UHVXOWDU
OD FRQGLFLYQ GH PDQWHQHU OD WHQVLYQ

3DUD HO FRQWURO GH WHQVLYQ OD QRUPDWLYD REOLJD D
VLVWHPD JHQHUDGRUHYV JHVWRUHV GH ODV UHGHV G
FRQVXPLGRUHVY D DGRSWDU GHWHUPLQDGDV PHGLGDV $Vi

GHEH VHU DSOLFDGR SRU HO RSHUDGRU GHO VLVWHPCL
SURJUDPDFLYQ GH OD RSHUDFLYQ FRPR HQ OD RSHUDFLYQ
ODV LQVWDODFLRQHYVY GH OD UHG JHVWLRQDGD SRU HO RSH
\ D WRGDVY ODV LQVWDODFLRQHYVY GH SURGXFFLYQ FRQHFWD

(O RSHUDGRU GHO VLVWHPD FXHQWD FRQ GLVWLQWDV Kt
WHQVLRQHYV

3RU XQD SDUWH HTXLSRV LQWHJUDGRV HQ OD SURSLD U
KHUUDPLHQWD SULQFLSDO FRQ OD TXH EXHQWD 5(( VRQ

DEVRUEH UHDFWLYD EDMD WHQVLYQ HQ HO QXGR \ YLFHY
QR SHUPLWHQ HQ JHQHUDO XQ DMXVWH JUDGXDO GH ODV
VX FRQH[LYQ R GHVFRQH[LYQ 3WRGR R QDGD° OR FXDO O
YDULDFLRQHV GH OD WHQVLYQ HQ OD UHG PHGLDQWH HVWL
RWUR WLSR GH HTXLSRV FRPR FRPSHQVDGRUHV VtQFURQR
KDQ HPSH]DGR D LQFRUSRUDU \D HQ ORV VLVWHPDV HOpFW
FDSDFLGDG LQKHUHQWH GH FRQWURO GH WHQVLYQ HQ OD |

3RU RWUD SDUWH HO RSHUDGRU DEFXGH D UHVWULFEFLRQF
FRQH[LYQ GH GHWHUPLQDGDV LQIUDHVWUXFEWXUDV GH JH
GLQIiPLFR GH WHQVLYQ R 3FRQWURO HVWiIWLFR GH WHQVL
REOLJDFLRQHY GH UHJXODFLYQ GH WHQVLYQ SDUD DVHJXU!
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FDSDFLGDG DFWLYD GH FRQWURO GH WHQVLYQ /RV JUXSR
SDUD HVWDV IXQFLRQHV VRQ ORV JUXSRV WpUPLFRV TXH G
2SHUDFLYQ WLHQHQ OD REOLJDFLYQ GH SURSRUFLRQDU
SREVHUYDQ  OD WHQVLYQ GH OD UHG \ PRGLILFDQ VX IDFV
GHVYLDFLRQHV GH WHQVLYQ HQ SDUWLFXODU DEVRUELHQ
WHQVLYQ REVHUYDGD (Q FRQFUHWR HVWR VXSRQH TXH FI
PD\RU HV OD VREUHWHQVLYQ PD\RU HV OD HQHUJtD UH
JHQHUDFLYQ SDUD FRQWULEXLU D FRQWHQHU OD WHQVLYQ

3RU RWUD SDUWH OD QRUPDWLYD REOLJD D RWURV WLSRYV
SHVWiIWLFR” PHGLDQWH XQRV IDFWRUHV GH SRWHQFLD

$Vt HO 3URFHGLPLHQWR GH 2SHUDFLYQ REOLJD D OD\
JUDQGHYV FRQVXPLGRUHY FRQHFWDGRY GLUHFWDPHQWH HQ
GH XQRV SDUIPHWURYV FRQFUHWRY SDUWLFLSDQGR HQ HO
SRWHQFLD ILMR HQ HO TXH ORV YDORUHV GH SRWHQFLD
PDQWHQHU XQD UHODFLYQ FRQFUHWD

3RU VX SDUWH ODV UHQRYDEOHV FRJHQHUDFLYQ \ UHVLG

GH GH MXQLR HVWIQ VXMHWDV D IDFWRU GH SRWH
ODV UHQRYDEOHV FXHQWDQ \D FRQ OD FDSDFLGDG WHFQ
DXQTXH OD QRUPDWLYD D~Q QR VH OR H[LJH QL VH OR SHU

)$6( ,1(67%$%,/,'$" '"( 7(16,21(6 (1 +25%$6 < 6(0$1$6 $17(5,25(6

(O DQiOLVLVY SDUWH GH XQ FRQWH[WR GH RSHUDFLYQ GH
HVWUXFWXUDOPHQWH HOHYDGRV UHODFLRQDGR FRQ OD

PSRFD SULPDYHUDO TXH MXQWR FRQ XQD UHG PX\ PDOOD
JHQHUDFLYQ GH UHDFWLYD TXH HPSXMD ODV WHQVLRQHV
FRQWH[WR GH EDMD GHPDQGD DOJXQDV GH ODV OtQHDV G
FRQ HO REMHWLYR GH HYLWDU XQ H[FHVLYR PDOODGR

VREUHWHQVLRQHYV

6LWXDFLyQ OD PDxDQD GHO $

'XUDQWH OD PDxDQD GHO GH DEULO HO VLVWHPD HO
YRODWLOLGDG HQ ODV WHQVLRQHV VXELGDV \ EDMDV EU
DIHQWHY KDQ FDOLILFDGR FRPR DWtSLFDV \ HIWUDRUGLQD
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SEGURIDAD NACIONAL

E}i A ET

( OFDU PMUGH DWBIER\ H WDREQDUR TXH RRU DQ YDURY DIHQMV D @V YDUDFIRQHY CH
WMy QHQ@ P DXDQD GHO  GH DEUOVH HYP SIFDQ FRQ GMIDIBN FDVXMIFDV FRP R OV
TXHWIXHQ

X 8QDIHQM VH BHIHH XQ IQAGHOM D @V K HQ XQD S0 cH JHHDFy QI
I < FHu
e
LIRUP DFly Q UHRIELGD BIQIR GHARSHUDGRUGHOAMMP D FRP R GHOMOUGH © [QABDAY Q
VH FRQFOA H TXH @ \WQWy Q DMV \ GHVSXpV GH @ GHVFRQH Ly Q GH @ SOQIB HQ HVH
QKGR CH ©@ WG CH WDQVSRUM HID GH ND N HAR BV GHORR GH ®Y
SDU P HRV \ QR VH DSUHAID UHDFly Q HQRH HVWM HYHQR \ HOFHUR GH WQVy Q GHO
GH DEUD

x 8QRSHPRIIII vt o avirH yQ GH 7 <SR K XTRY

SRURVADF Q GH WQURGQHV SRFR DQMV GH OV K

x soaReHov  WswrexrHo R y -
I -DUUR D H DRXHER
FRQ5(( OV WMRCHY HQ HVRV QXGRV CH @ WHG GXWDQM HOQRGHQM DBDQ DURQ
YDBRUHY FHFDQRV SHRIQHIRHY D& ND ND HQ HAV GRV VXEHIFIRCHV
\ N HQOFHFDUHE |\ SRUBOQR GHQRRGH®V @ MWV 6 IQHP EDUR
Bl SRUVX SDW KD UHHUGR TXH DP EDV IQABOARQHY VH GHVFRHRBURQ SRU
VXEWQMY Q UHFRCHRWQGRVH XQRV VHIXQERV GHVSXpV 7 DP ElpQ P DQULHE TXH OV
YDUDFAIRGQHY GH WMy Q VH VLI XIHURQ SURGXFIHQGR HAHWR GH @ P DxDQD ®TXHREMY
D XQD WHIXOFlyQ FRQMXD P HADOM @V IQMUFDP EIDGRIHV GH \WP DV KDWD O
GAVFRQH Ly Q GHIQWYD FRQ HOFHUR GH Wy Q

$Q QL GH OV YDUDFLRQHV GHWQMy Q

6 REUH @V SRVEBV H STFDFIRGHV GH @V YDUDARGHY HQ @V WQVRGHY @ P DxDQD GHO

GH DEUOVH REVHYDQ GXUDQM HIB IDVH HYIGHQRIDV FRP SDME®N FRQ XQD DXVHQAID GH
VXIIFIHQM FDSDAGDG GH FRQIAROAQ P IFR CH WY Q SXHWR TXH GMIDRY HYHQRY TXH
VRQ KDEMWDGN HQ @ VIMIMP DV HPFERV FDXVDURQ HVH @D XQ QYHOGH YDUDRIRQHV
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CONSEJO DE
SEGURIDAD NACIONAL

UHOHYDQWHY (O FRQWH[WR GH FDSDFLGDG GH FRQWUF
GHWDOODGDPHQWH HQ HO DSDUWDGR FRUUHVSRQGLHQWH

6H KD REVHUYDGR TXH H[LVWH XQD FRUUHODFLYQ HQWUH
JHQHUDFLYQ HO YDORU GH OD WHQVLYQ \ ORV IOXMRV H
SDUWLFXODU ILMIQGRQRYV HQ HO SHULRGR HQWUH ODV

HQ HWILFRTXH OD VXELGD GH WHQVLRQHV TXH VH SURGXFH
FRQ XQD FDtGD GH OD JHQHUDFLYQ HQ HVWH FDVR JHQHL
VHXDOHV GH PHUFDGR FRPR VH LQGLFD D FRQWLQXDFLYy
GHVFHQVR HQ ODV H[SRUWDFLRQHV SRU XQ FDPELR GHO ¢
QHJDWLYDV HV GHFLU VH HPSLH]D D LPSRUWDU GHVGH
WHQVLRQHV VXEHQ DO UHGXFLUVH OD SURGXFFLYQ VROD!
FDPELR HQ HO SURJUDPD GH LQWHUFDPELR HQ OD LQWHUF|

Hora

28/04/2025 FRANCIA: Intercambio 2870472025 Tel 1siones Almaraz B1

*UiILFR (YROXFLYQ GH OD WHQVLYQ LQWHUFDPELR FRQ JUDQFLD \ SURGXFFL
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‘DGR HO PRPHQWR HQ TXH VH SURGXFH HVWD FDtGD GH JH(
GH VXELGD GH OD SURGXFFLYyQ \ VLQ TXH KD\D IHQyPHQRYV |
OD H[SOLFDFLYyQ PiV SODXVLEOH HV TXH VHD SRU UD]JRQHYV

(Q HYWH VHQWLGR WDO \ FRPR VH DSUHFLD HQ OD JUIJILFI
LQWUDGLDULR HQ HVH SHULRGR DUURMy YDORUH
LQWUDGLDULR FRQWLQXR FRPR HQ ODV GRV VHVLRQHV HQ
PXHVWUD HO GDWR GH OD VHVLYQ FRQ SUHFLRV FHUFDQF
JHQHUDFLYQ HQ HO VLVWHPD \ ORV SURGXFWRUHV FREUDE
TXH UHWLUDUDQ GHO PHUFDGR $GHPiV HQ FRQFUHWR HQ!
FXDUWR KRUDULR GH OD KRUD ORV SUHFLRV SDVDQ GH
ORV FRQVLJIJXLHQWHY LPSDFWRYV HQ OD SURJUDPDFLYQ GH (

Precio por sesién mercado intradiario
Sesion 1 - 28/04/2025
160 r 3.600

120 A - 3.000

My o
-l ||@///// e "ml/”wld"[ -

-40 4 - 600

[ 2.400

ymwan3a

T T T T T T T T T
N \ \ \ \ \ \ N N N 5 N 5 \ 5 \ A A
A ) % o o3 o o B Mo < o o
F &£ o & & © £ L Y\\e& \/\\\O \)‘\VO & Y\\:-O \A@O Y\.\(\O Y\\é \)\\-}9 ‘A\& \/\y}o \/\L\O & © & o Q‘L.\O

Periodo

@ Precio marginal espaiiol Potencia Negociada Total Mercado Ibérico

*UilLFR BUHFLRV \ HQHUJtD QHJRFLDGD HQ HO PHUFDGR LQWUDGLDULR VH'

0iV DOOi GHO HSLVRGLR FRQFUHWR GH ODYV + VH D
HQ ODV VHPDQDV \ PHVHV SUHYLRV XQD FRUUHODFLYQ HQ\
SURGXFFLYQ GH ODV LQVWDODFLRQHY GH JHQHUDFLYQ GH(
WHQVLYQ HQ OD UHG \ ORV IOXMRV HQ OD LQWHUFRQH[LYQ
VHU SRU FXHVWLRQHV ItVLFDV FRPR FUHFLPLHQWR R GHEF
GH PHUFDGR GLDULR LQWUDGLDULR R PHUFDGRV GH EDOL
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(VWRV FDPELRV HQ OD SURGXFFLYQ SXHGHQ OOHJDU D VHI
VHxDOHV GH SUHFLR GH ORV PHUFDGRV VRQ VXILFLHQWHP
GH HQHUJtD HQ ODV UHGHV \ D ODV WHQVLRQHV HQ ORV QX

(Q FXDQWR D OD FRUUHODFLYQ HQWUH ORV FDPELRV GH .
JHQHUDFLYQ TXH RSHUD D IDFWRU GH SRWHQFLD FRQ OD |
VH SURGXFH XQD GLVPLQXFLYQ GH OD HQHUJtD UHDFWLYD
\D TXH VH UHGXFH GH IRUPD SURSRUFLRQDO D OD L
$GLFLRQDOPHQWH DO GLVPLQXLU OD HQHUJtD WUDQVPLWL
JHQHUDFLYQ DXPHQWDQ ORV HIHFWRV FDSDFLWLYRV GH OF
HVWRYV PiV GHVFDUJDGRY OR TXH SURYRFD XQ LQFUHPHQW
HIHFWRV PD\RU SURGXFFLYyQ GH HQHUJtD UHDFWLYD SRU
DEVRUFLYQ GH pVWD HPSXMDQ ODV WHQVLRQHV DO DO]D
JHQHUDFLYQ GH HVWDV LQVWDODFLRQHV D PD\RU JHQHUDF
UHDFWLYD \ PD\RU FDUJD GH ODV OtQHDV SRU WDQWR Pt
WDQWR WHQGHQFLD D OD EDMDGD GH WHQVLRQHYV

3RU VX SDUWH HO IOXMR SRU ODV LQWHUFRQH[LRQHYV UHIO
GHO VLVWHPD SHQLQVXODU UHVSRQGLHQGR D ORV GHVY!
GHPDQGD (Q OD PDGUXJDGD \ PDxDQD GHO GtD GH DEUL
VLIQLILFDWLYRY VREUH OD SURJUDPDFLYQ GH ORV LQWHUF

(Q SDUWLFXODU HQ OD PDxDQD GHO GH DEULO VH SURC
GLIHUHQFLD HQWUH HO IOXMR SURJUDPDGR \ HO IOXMR UF
D ODV \ RWUR D ODV TXH VH DQDOL]DQ FRQ PD\RU
FRPSRUWDPLHQWR GH ODV LQWHUFRQH[LRQHYV
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GOBIERNO

1 N CONSEJO DE
O DE ESPANA
7

SEGURIDAD NACIONAL

*UIilLFR , QWHUFDPELR SURJUDPDGR D]XO \ UHDO URMR FRQ )UDQFLD H

X /RV GHVYtRV HQ ODV LQWHUFRQH[LRQHV \ HQ JHQHUDO
XQ HIHFWR VREUH ODV WHQVLRQHV \D TXH KDFHQ YDU
WUDQVSRUWH OR FXDO SXHGH SURYRFDU YDULDFLRQHV
IOXMR HQ ODV LQWHUFRQH[LRQHVY PD\RUHV IOXMRV GH
HQHUJtD GH KDVWD OD IURQWHUD 8QD UHGXFFLYQ GH 10
ORV IOXMRV LQWHUQRVY GHVFDUJD PiV ODV OtQHDV \ SR
WHQVLRQHYV

Xx &RPR VH KD LQGLFDGR DQWHULRUPHQWH ORV FDPELRV ¢
IXQFLRQDPLHQWR QRUPDO GH ORV PHUFDGRYV VRQ HYHQV
VLVWHPD HOpEWULFR (O KHFKR GH TXH HO GH DEULO
WHQVLYQ UHOHYDQWHV HVWi DVRFLDGR FRPR VH H[SOLF
IDOWD GH FDSDFLGDGHV VXILEFLHQWHY GH FRQWURO GH \

)$6( 26&,/$&,21(6 '(/ 6,67(0%

2VFLODFLRQHV \ DPRUWLJXDPLHQWR

(Q ORV VLVWHPDV HOpEFWULFRV ODV RVFLODFLRQHV VH S»
VLVWHPD LQWHUFRQHFWDGR \ GRQGH PiV VH QRWDQ HV |
DOHMDGDY HOpFWULFDPHQWH GHO *FHQWUR GH JUDYHGDG"’
TXH HVWi DOHMDGD SRU VX GpELO LQWHUFRQH[LYQ FRQ H
JRQDV PiV DOHMDGDYV HOpFWULFDPHQWH GHO UHVWR GHO |
XQ 3HIHFWR OiWLJR- HQ HO TXH XQ SHTXHxR PRYLPLHQW
JHQHUD XQ JUDQ PRYLPLHQWR HQ HO H[WUHPR
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7TDPELpQ SXHGHQ DSDUHFHU RVFLODFLRQHVY HQWUH XQRYV
]JRQD GHO VLVWHPD GH FDUIFWHU PiV ORFDO (VWDV WLHC
DOwWDV TXH ODV LQWHU iUHD GH KDVWD PiV GH +] DXQT
PHFIQLFR HOHFWURPHFIQLFR R HOHFWUYQLFR FROQWURO
LPSOLFDGD

/IDV RVFLODFLRQHV VRQ SHOLJURVDV SXHV VL QR VH DPF
FUHFLHQGR \ SXHGHQ SURYRFDU OD GHVFRQH[LYQ GH ODV
FRODSVR WRWDO (O GH GLFLHPEUH GH XQD RVFLODF
HQ HO VLVWHPD LQWHUFRQHFWDGR HXURSHR SURYRFy (
VLQFURQLVPR GH GLYHUVDV J]RQDV GHO VLVWHPD (O VLV
FRQVWDQWH HYROXFLYQ OR FXDO SXHGH WHQHU LPSOLFD
TXH SXHGHQ DIHFWDU DO VLVWHPD $ PRGR GH HMHPSOR
HOpFWULFRV GH 8FUDQLD \ OROGDYLD VH VLQFURQL]DURC
DPSOLDQGR \ PRGLILFDQGR DVt HO VLVWHPD HOpFWULFR H
HQ IHEUHUR GH VH KD FRPSOHWDGR OD VLQFURQL]DFLY
SDtVHV EIiIOWLFRV (VWRQLD /HWRQLD /LWXDQLD

/ID FDSDFLGDG GH XQ VLVWHPD HOpFWULFR SDUD QHXWUDOL
SURGXFLU HQ VXV YDULDEOHV IXQGDPHQWDOHV \ TXH HO
HVWDGR GH HTXLOLEULR VH GHQRPLQD DPRUWLJXDPLHQWEF
SXHGH PHGLU HQ FDGD PRPHQWR HV SURSLR GH FDGD QXG
PRGR \ IUHFXHQFLD GH RVFLODFLYQ

(O DPRUWLJXDPLHQWR \ OD SURWHFFLYQ FRQWUD ODV RVF
YtDV

/ID DGRSFLYyQ GH PHGLGDVH®RISROYJDPEDVHO DPRUWLJXI
LOQOFUHPHQWD DXPHQWDQGR HO PDOODGR GH OD UHG FRC
DELHUWRY FRQWULEX\HQGR D 3DPDUUDU" PiV HO VLVWHPL

6LVWHPDV SDUD TXH OD JHQHUDFLYQ OD GHPDQGD R OD
D DPRUWLJXDU ODV RDRALIDMHEOLARRHEXHGHQ LQVWDODUVH |
HOHFWUYQLFD GH SRWHQFLD

x (Q HO FDVR GH OD JHQHUDFLYQ VtQFURQD VH WUDWD Gt
R 36BRZHU 6\VWHP 6 WIXEHLOH¥HQVHQFRQWUDUVH FRUUHEFYV
D ODV IUHFXHQFLDYVY FRQFUHWDYVY GH RVFLODFLYQ TXH SX
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*Q DEESPANA
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FRQFUAR HQ( VSDx D GHMGH HIDXR VH @Iy D FDER XQD UHYIMy Q\ DMMVIM GH &V
366 HQ OV FHOWDGN GH AF® FRPEICDGR GHO VMAWP D SDID FRQUMEXWU DO
DP R XDP HQR GH OV RVFIDARQHY $MP VP R VH DQD@Q'y SRUSDWM GHORSHUDGRU
GHOMMMP D\ @V HP SUAVDV \MXDUHY CH @V FHQADBN QXFEDUHY @ YIDEIGEDG CH

IQABDF Q GH HTXISRV36 6 HQHABV IQABDARQHY FRQ @ FRFGMyY Q GH TXH QR HID
YIDE®! GREADV CH HVRY VWP DV FRQ @ H FHSHy (I

x 3D O JHHDAYQ DUQARD \ &V HQDFHV +9' & FRQ HBRWQED GH SRMQAD
H MMQ VROFIRGHY VP IOV GHQRP ICDADV MWP DV 32" 3RZHU 2 VAAMRQ
' DP SIQY

X ( QHOMWVRGH DO WG SXHGRIOANDWHHTXISRV67$7&2 0 FRQIXQFAIRQGHV 32!

$ PUDFLRQHY FRRUBLODGDY HOWH &RV RSHUDGRUHV GH RV VIVWP DV HPFWIFRY / RV
RSHUDGRUHV MHQHQ SURRFRBY SDUD UHRY DU HODP R XDP IHQR GHOVIMAP D FXDQGR
REVHLYDQ TXH p\ViM HV BHGXAGR \ QR HV FDSD] GH QHXWDQ DUXCD RAIDAYQ $\Mt BV
RSHUDGRUHV GHOMMIMP D HVSDXRO\  IUDQFpV FXHQBQ FRQ DFXHWERY SDUD QR UWHD@ DU
GHMUP ICDEDV P DQREWDV \RSRYJ IFDV FHUID CH @ 1URQMUD FRQ [P SDRAR QHJ DIYR VREUH
© HBELGEDG GH SHTXHX D ViHx DOGHOMMAP D \ FXHQEQ FRQ SURFHGP IHQRY DFREDGRY
GH DRWDFly Q HQ FDVR GH RVAIDFIRQHY QR DP RMIXDAV 323(5$7,21$/ &20021
35272&2/ 0RQRUQ DQG FRRUECDMG DRIRQY [Q UHDOIP H R \WWH ) UHQFK 6 SDQMVK
IOMIFRQUHAMRG (A SURRFR® [GHQMED TXH KD\ UHVI R SRURVADFIRQHY FXDQGR VH
GHWRD XQ DP RUM XDP IHQR IQHIRUD GHMUP ICDGRV XP EIDBN R XQD HBIYDGD DP SOXG
GH OV RVADFIRGHY REVHLYDGDV HQWAP SR UHDOQ TXH @ DP SMXG VH UHGX] FD HQ SRFRV
VHIXQERV $ QM HABV VIXDFIRCHY HCBURRFR® IQGFD TXH GHEHQ UHDX DWYH XQD R YDUDV
GH GYHW/DV DRXDARCHY FRUMHARIDY

X 2 SHIDUHO+9' & HQ3PRGH  IGIR D SRIMQAD FROABQM HQ FRP SDUDFly Q FRQ HO
P RGR GH RSHUDFly Q KDENYDOHQHOTXH @ SRMQAD DRIYD SRUHHQDFH YIHQH GHIQIGD
GH P DQHWD VIP [OUD @ GH XCD @QHD GH FRUHQM DEMUD+ 3PRGH 6L\ DHABED
RSHU QGRVH HQ3P RGH  DXP HQBUHOYDBUGH FRQWI QD GH IGIR GH SRWQFID DRD
SRUHCHQDFH+9' & 363 + 3RZ HU6 VB RIQW

X &HUDUGHDY R WDV RUWP DCRUAHV FRQ [P SDRR SRAMYR HQ HADP RMM XDP IHQR
X ,QFUHP HQRUERP EHR HQ( VSDxD

X 5 HOXFIUHOQMUIDP EIR IQMEDFIRQDAHQ @ GAUHFAY Q ( VSDXD KDFID ) UDQAD



COMITE PARA EL ANALISIS
DE LAS CIRCUNSTANCIAS QUE CONCURRIERON
EN LA CRISIS DE ELECTRICIDAD DEL 28 DE ABRIL DE 2025

= GOBIERNO
44

N CONSEJO DE
DE ESPANA

SEGURIDAD NACIONAL

X &RQEADU DO762 XADQDQR R K~QIDR SDUD UHGXAIU OV H SRUBFIRGHV GHVCH
8 FUDQID KDFID HOFHQWR GH ( XURSD
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( Q HOMMMP D HPPMER HXURSHR VH KDQ IGHOMEDGR YDURV P RGRV SUGQAISDBN GH
RVFLOFlY Q

x 0 RGR GH RVADFYQ 1 RW 6 XU FRQ IWHFXHQAD GH DSUR IPDGDPHOM ~~ +] HQHO
TXH ® JHHIDGRHV GH ,\BID RVADQ FROD &V GH ' ICOPDUD \ HOQRWM CH
$®P DQD

Xx ORR GH RFDFYQ (MM2HAM HQ DSUR P DEDP HQM +] RXH ®&
JHQHUDGRUHY GH @ SHQQUXD [EpUED RVALDQ HQ FRQADI DVH FRQAD 7 XITXtD\ 8 FIDQD

X 0 RGR GH RVAIDFl Q ( WM & HOAR 2 HWM HQDSWR IPDEDP HQM  +] HQHOTXH &V
JHQHDGRIHY GH BV H WHP RV RFAIGHQEO, RUHQBOGHOMMP D SHQIQUX® ,EpUED \
VXUGH SHQIQUX® %D6i QED\ 7XUINXtD RVIAMQ HQ FROADIDVH GH BV JHQHIDGRUHY GHO
FHOAR GHOFRQIHQM HXURSHR ' IQDP DUD $®P DQD 3RBQD 6X[D 5HS~EGD
&KHD\ 8ADQAD ( WM P RGR GH RVFADFly Q DGTXILy HVSHFRDOUHBIYDQAD WDV XQ
LOFIGHQM UHBIYDQW HQ HOMAP D HPPWER HXURSHR HQ

3RUVX SDUM  VHI~Q HORSHUDGRUGHOMMAMP D VH KDQ IGHOMFDGR RVAIMARCQHY GH WER

Pi VEFDOFRQXCD [ UHFXHQAD VXSHURU HQ TXH VXHBIQ SDWFISDUXQR R GRV J HQHUIDGRUHV

FRQWD HOHWR GHOMMP D R HOWH HBY (| (RSHUIDGRUGHOMMP D IQEFD TXH HQHOFDWR

GH ( VSDxD KMWUFDP HQM VR® VH KDQ GHWRRGR GRV HYHQRY GH RVADHRQHY ®FDBV

[QADUWHI IRCDBN  TXH VH KDQFROMGHDER P i VVHYHIRY DADEDQ DUDP SOXGHY GH KDWY
P+]

x (QDIRWR CH XQD RVADAyQ GH +] FRQXQD DP SONG GH XQRV P +]
SIFR SIFR GAWMRRCRY HQ @ ] RQD GH 6 HVI@ HQ @ TXH SDWASY XQD FHQADOQXFEDU
CH) WDQFID

x (QPoyr&  x@RrworyQad  +] Ho TxH sowrsy I EG_G_
HE Ao D o vxervery QI \ T™<H \H G-VRUEH

SRWMIRWP HQM HQP i V GHVU®I
2 VFLOFly Q GH @V

6 H FROADD TXH HMID RVHDHY Q
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X ( QFXDQR D VX DBDQFH JHRIU IIFR FRP R VH KD IQAFDGR VH GHWRWY IXHD GH OV
IURQMIV HVSDXROV HQ DOP HQRV ) DD \ $®P DQAD FRQ XQD DP SOXG TXH
GHVAHQGH FRQ @ GMIBCFID

X 6 HI~QHIRSHIDGRUGHOMMP D HOKHAKR GH TXH @ RQED GHWRBCD HQ 7 DYHOHWY HQ
FRQAD DVH FRQ @ GHWRBIGD HQ HOXURHVAM GH @ SHQQUX® [EpUED SXHGH LQAFDUTXH
HQ HOMMMP D HY RVADIQGER HD SDU GH @ SHQQUX® FRQAD HVI SDUW GH ) UDQFID
RXQi P EMZ FHUFDCR D HD

x 6HI~QRWRRSHORIIIIII © vowD Daw |HFXHQAD \ HOGHVIDVH DQI XOUHQH
2 SRUR\ 0 i @JD VXJIHH TXH VH WD GH XD RVAMA QIQAD SHAQUXOU'' HKHKR
IQAFD TXH 2 SRURRVAD P i V \ @ RVFAIDFly QVH IQIFID DQMV TXHO i @ID

/ DV FDUDAMUIMIFDV GH @ RVAMFAly Q SRAUDQ IQAFDU FRQ @ IQRWP DFly Q GVSRQE®! TXH
HD RVADFy QHV GHMBR P i V3@&FDO TXH @V TXH VRQP i V KDEWD®N GHOFRQWMQR GHO
VWP D HXURSHR \  \WCHURUW HQ HQ IQABDARCHY R VWMP DV FRGFIHRY  HQ FRQFUAR
B . QGED TXH SRAUD HWBUDVRADGR D FROMRBN GH WMy Q

( Q FXDQR DOSRVIEG! RWHQ GH HAB RVAIMFlyQ VH KDQ @IYDGR D FDER @V VI XIHQMV
DQ OV
X ( QFXDQR DAHBGR SIHYIR GH @ WHG HO® SHUDGRUGHD6 IMIMP D IQEFD TXH GHVGH OV
K KDAD OV K QR VH KDQ IGHQMEDGR SHYMUEDFIRCHY HQ @ WG GH
DQVSRWM GHOVIMIMP D SHQQUXDU ( Q HM SHIRGR @V YDBUHV GH Wy Q\BQR HQ
ODWHGEH N FRPRHQOGH N VH HGPXHORDQ GHORR GH ®V P i UHQHV
HIQGRY HQ HO3 2 / D IHFXHQAD GHOMMAMP D QR VDBI GH ®V P i UHQHV

CQRUP DBV GH IXGARQDP IHQR GHIIQGRY HQ HCB 2 GRQGH VH HBE®FH HOEP WM
HOMH BV +]\ ®V +]

X 6HKDDCD@ DGR ® DP SOMG GH @ RVALDFly Q GH \WQWy Q HQ GMIDRY SXQRY GH D UHG
IGHQME QGRVH XQD P D\ RU DP SOMG HQ ® ] RD VXRHWW GH @ SHQIQWXD ( Q
SDWFXOU BV SXQRY FRQP D\ RUDP SOXG SIFR SIFR GHMRBED VRQ OV VXEHBFIRGHY
GH$URRGH6DQ6HYIQ N0 $® DU N\ &DPRD ND
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X $VPIMPR VH KD DQDO DAR HOFRP SRUIP [HQR GH OV SOQBV GH JHQHDF Q TXH

HBEDQ IXQARQDQGER HQ HVRV P RP HQRY  HVSHAID® HQM HQ @ ] RQD VXUIRHMM GH
DFXHER FRQ @ IQRWP DAlyQ VXP IQWIDGD SRU FDAD XCR CH BV \WXOUWHV GH OV
IOABDARGHY  &RQ FDU AMU JHQHIDO HQ \RGRV ®& FDVRV DD DGRV WH KD
IGHQMFDGR TXH @ JHQHDFlyQ WHQRYDEG! IRRYRWED GH GMIDRY \WXOUHV

SUHVHQIIED XCD JHQHWDFly Q3SMQD  HV GHAIU QR DIHABGD SRUD RAIDFlyQ FRQ @
H FHSAYy Q GH XQD IOABDFY Q FRP R VHH S@D D FRQIMXDAY Q

61QHP EDUR VH KD IGHQMEFDGR XQFRP SRUIP IHQR RVFLOMRUR DQy P DB HQ HARX\BXW
G&H SRcAD DAYD \ wHDRIYD cH @ FHQWDA RRYRSB D

B G sRwAD IOANOD Il 0 GHDFFHVRD @ WHG\ TXH
HQHWH P RP HQR HBED SIRGXFIHOGR XCRVll 0 ( I SOQIB WAV FRCHRABIGD DO
odes |  pneffeesl 00|

T

I

X &RP RVHDSUHFDHQ® P DIHQ HQWUR DOV \ FRQ® IQRWP DFly Q UHFDEDGD

O SRWQFLD GH VDEED CH HA SOQW HP SIH| D D RVFIDUHQ XQ SDWY Q DSDUHQMP HQM
FRIGFIGHQM FRQ HOGH @ RVADFAY Q GAWRBED  ( Q SRFRV VHIXQERV @ JHCHIDFly Q
GH O SDQN RVAD FRQXQD DP SOXG SIFR SEFR GH HQWREGRDO  GH @ SUIRGXFAY Q

TXHWQD 1P HADWP HQM DOMY GH @ RVHOFY Q

( VWM FRP SRMIP IHQR FROADAE FRQ HOGH RADV SOQBV GH @ P WP D \WFQRBID
FRQHABGDV HQHP VP R QKGR R QXGRV FHIFDGRY FRP R VH REVHUYD HQ @V VLI XIHQMV
JU IIEDV
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VIQFURQDV VXDV D FRQOAROGH WV Q SRUFRQWIQD \ D TXH 3YHY O WOy Q GH @

WG\ P RALFDQ VX IDARUGH SRMQAD SDWD P DQMHU @ WMy Q FROABQM 61Q
HP EDUR HQXQD SOQU IRRYRIBED TXH HVIV VXMMD D XQ IDARUGH SRIMQAD IR HO

YDRUGH SRIMQAD GHVDIED HVSHAD® HQM @ DRAYD GHEHUD VHUFRQABQM \BGFRP R
VH FROABMY HQ HOUMR GH OV IQABDFIRQHY GH @ P VP D WFCQRBJ D DQDXD DDV HO

Grafico 27 FRP SDD @ IQwn0Ry Q CH I
I SDUD HVH P VP R SHURGR GH WP SR

X $VPMPR FRQHOREMR GH FROIXDUDQDE DQGR OV RFADARGHY GHOPRAR +]
GHAMADCDV HO  GH DEUO VH UWHFXSHWD D FRQIQXDAYQ SDUWM CH ® UWHFRIICR

DOMURP HOM HQH@rafico6 D SDMWEH OV K HQHO5rafico 28

X (Q SUWPHUGIDU WH DSUHHAD TXH XQRV P RP HORV WDV HP SH DUHOSIFR GH @
RVADAyY Q CH +] DOV HQYHECH WH ICFUHP HQW \P ElpQ @ DP SOXG CH
RVHOAYyQD +] HQURR ( WR FRIQHGH FRQ @ DSDUHyY Q GH @ RVHIOFyQ D
+] TXHW VXSHSERQD D @ GH +] GAVRMY DQMIRP HOM\ \BCFRP R VH REVHYD
HQHQ@réfico 10

X (QWIXQER GJDU HV CH IQMpV REVHYDUTXH DG i V GHOSIFR GH OV TXH

VH FRUHVSRQGH FRQ © RVADOAY Q DQD@ DAD KDWY DKRID VH REVHIYDQ CGRV SIFRV
VHRXQEDURY XCR DOXQRV P IQXMRY GHVSXpV GHDV \ RAR SRFRVP IQX\RV DQMV
aGHov
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FRUHVSRQAHQOMY D HWRY SIFRV VHEXQADURY HQ HOP RGR GH RFADFyQ  +] SDWD
FRP SUREDUSRVIEGN FRUHDFRGHY VHREVHYD * UILFR  TXH @ SRMQAD DAMD GH @

IOABOAY Q RVAID HQ \RGR HOBHURGR VLEIHQ FRQ P D\ RUDP SMXG HQ\RWER D OV
FROXQP i [P RGHDP SOMGSIFR SFRGHWRBCRGH 0 FROXQD JIDQXOUCDG
GH DRV QVSRYEBV GH ~ VHIXQERV ( Q HOFDVR GH @ RVADFl Q TXH SUHFHGH OV
HAM P RP HQR FRIQFIGH DSUR [P DGDP HQM FRQ HOIQHAR GH XQ P RYIP IHOR
RVADWRUIR HQHWM FDVR HQ @ SRWQFD UHDRIYD GH @ P VP D IQABDFlY Q
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2 VFLOFly Q GH @V

' H DPXHER FRQ HODQ @AY GHORSHIDGRUGHOVMMP D HQ \RWR D @V YXHOH D
DSDUFHU® RADFAYQGH  +] SRFR DQMV GH TXH DSDUH FD @ RADFYQ GH P RER
+] DOV ( I FRUHVSRQGHQFID VH SXHEH REVHYDUVBP ElpQ HQ HO® UWILFR
HQ HOTXH VH REVHYD TXH HOSIFR URR GH OV HV SUHHAGR SRUXQ SIFR YH(EH
FRUMVSRQAHOMD O RVAIMFyQGH  +] TXH FRP RVHKDAFKR FRIQAGH HQHOMP SR

FRQ XQD RVALDFl Q HQ HCHU tD UHDRIYD GH @ IQABDFlY Q P HOARQDED DOMIRWP HOM

( P RGR RVAMWRUR TXH DSDUHFH HQ @ RVALDAY Q GH OV HV HOP RGR ( WM & HORR

2 M ( Q HVWM P RGR @ 3 HQQUXD , EpUFD RVALD FROAD HOFHORR GHOMMWP D IQFLRGR
HXURSHR $®P DQD ,\\BID $ XD ' IQDP DD« TXHD VX YH RVAD FROWD 7XUTXtD ( O
*WIFR P XHWD FyP R HOVMMP D SHQQUXOU VXEHVIBFyQ &DWPRD HQ LRR R
5 HFDUHLHQ 3 RWXIDOADQ RVAMD HQ FRQADIDVH FRQ SDiVHV GHOFHQRR GHOMMP D HQ
DP DU 5 RIRZ IHF HQ 3 RBQD HQP RIDGR5 DIRZ HQ$®P DD P IHQADV TXH \BP ElpQ
VH REVHYD @ VHX DCP HAIGD HQ 7 XITXtD D] XCRVFXR
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$ @ YMI GH @V P HAGDV DARSWGEDV SDUD DP R XDU@V RVAMFIRGHY \ GH FDWD D VX
IP SDAR HQ HOFRQAROGH WMy Q  HORSHUDGRU GHOMMIMP D GHFIGly  DFRSOU QXHYD
JHQHDAY Q FRYHQARQDO HQ SDUFXOU HQ @ JRD VXU FRQ REGIDAYQ GH FRQWRO
Q4 PIFR GH \WQMyQ GH DRXHUER FRQ HO32 \ FRQ FDSDAGDG GH DP RWIXDU
RVIOARQHY 1QMJ D P HADQM &V MMMP DV 366 GH ® TXH QVSRCHQ DOXQDV
FHUDEN CH JHQHDAY Q

SRUH®R GHVGH HQ WUR D @OV VRTAW WHP SRV GH FRCQH lyQ D YDURV DIHQMV

RSWQER 11C0® HOM SR I > GR XQ WP SRPi V FRUR
KRD\ P IQWRY TXHFX\ DSURIWDP DRy QIICD® HQM VH FRQILP y HQ\RWRD OV
SDD @V $ OSURGXFLLYH HOFHR D OV HB FHQADOGR @Uy D DFRSGWH D

WP SR

$Q WLV GHHYRXFly Q GH @V WMRQHV HQ@IDVH \ P HAGDV DGRSWGCDV

Tensiones Zona Centro 400 kV

Tensiones Zona Norte 400 kV

kV

EEEXKNK)

Tensiones Zona Sur 400 kV
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S 20 r /,C\ L WA A A\
v Af VWY y
\ U

*UILFR’(YR(XFI;/QG%(ID\/WQ\/LRQ—NI-QG))U-GG% NO HQWH @V \ @V ) XHOM 5 ( (
5 HEXSHIDQGR HO* UILFR ~ TXH WHFRIH @ HYROFl Q GH OV WQVRQHV HQ @ BHG CH
WDQVSRWM HQ@ IDVH  DGHP i V GH XQD HBIYDGD YROMIEDG HQWWQURQHY FRP SDUDE®I D
OV KRIDV DQMIRHY VH REVHYD FRQ FOUCDG HOHHAR GH @V RVADFRQHY GHVEMY

DAMIRP HQM \
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'"HVSXpV GH FDGD XQR GH HVWRV IHQYPHQRYV RVFLODWRULF
WHQVLRQHV TXH SXHGHQ H[SOLFDUVH SRU YDULRV IHQYPH

(Q SULPHU GRPRUVH KD GHVFULWR HQ HO DSDUWDGR UHOD!'
ODV PHGLGDV SURWRFROL]DGDV SDUD UHIRU]DU HO DPRUW
TXH SXHGHQ VHU WHQGHQWHY D HOHYDU OD WHQVLYQ

x (O LQFUHPHQWR GH PDOODGR GHO VLVWHPD PHGLDQWH C
SUHYLDPHQWH DELHUWDV HQ XQ FRQWH[WR GH EDMD Gl
VREUHWHQVLRQHYV /ID FRQH[LYQ GH HVWDV OtQHDV UF
IHQYPHQRVY RVFLODWRULRYVY SHUR HV XQ IDFWRU TXH FRQ
FRQWH[WR GH EDMD GHPDQGD

x ID UHGXFFLyYyQ GH OD FDSDFLGDG GH H[SRUWDFLYQ HQ O
DPRUWLIJXDPLHQWR IUHQWH D RVFLODFLRQHV FRQWULEX
WHQVLRQHY SRU YDULRYVY PRWLYRYV

R &RQ XQD GHPDQGD FRQFUHWD HO UHGXFLU OD FDSD
UHGXFLU OD JHQHUDFLYQ QDFLRQDO SDUD DVHJXUDU
GHPDQGD &RPR VH KD H[SOLFDGR DQWHULRUPHQ
JHQHUDFLYQ GH WHFQRORJtDV D IDFWRU GH SRWHQFL
DO DO]D SbDuD OD WHQVLYyQ PHQRU DEVRUFLYQ GH
SURGXFFLYQ GH HQHUJtD UHDFWLYD HQ ODV UHGHV P

R &XDQWR PiV DOHMDGD HVWi OD JHQHUDFLYQ GH OD L
VREUH ODV OtQHDV 3RU HMHPSOR DO UHGXFLUVH
JHQHUDFLYQ HQ HO VXU VH SURGXFH WDPELpPQ XQD L
DO QRUWH JHQHUDQGR XQD PHQRU FDUJD GH ODV O
XQD VXELGD GH WHQVLYQ

(VWDV PHGLGDY GH DPRUWLJXDPLHQWR LQFUHPHQWDQ OD
VH YDQ LPSOHPHQWDQGR 3RU HMHPSOR ORV HIHFWRV GH
LQWHUFRQH[LRQHY YDQ GHVDUUROOIQGRVH D PHGLGD TXH

$GHPiV ODV PHGLGDV GH DPRUWLJXDPLHQWR FRQOOHYDQC
VLVWHPD HQ FXDQWR D OtQHDV FRQHFWDGDV FRQILIJXUDTI
UHVSHFWR D OD VLWXDFLYQ DQWHULRU
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(Q VHIXQGR CGXHMWNR TXH FDGD XQD GH ODV RVFLODFLRC
VXEWHQVLYQ HQ FRQFUHWR YDORUHV PtQLPRV GH WHQVLY
N9 HO RSHUDGRU GHFLGH GHVDFRSODU UHDFWDQFLDV V

(VWDV PDQLREUDVY WRSROYJLFDVY OOHYDGDV D FDER SRU H(
XQD UHJXODFLYQ GLVFUHWD 3D VDOWRV"™ GH ODV WHQVLR
GH WHQVLYQ REVHUYDGDV GHVSXpV GH DPEDV RVFLODFLRQ

(Q WHUFHUHIXRBBUDGRU GHO VLVWHPD WDPELpQ KD DQDOI
OD JHQHUDFLYQ FRQHFWDGD D GLVWULEXFLYQ \ QR REVHU"®
WUDQVSRUWH SRU VHU 0: \ QR HvWDU REOLJDGD D DGV
SRU VHU GH DXWRFRQVXPR SXGLHUD KDEHU DIHFWDGR D C
oDV \

3DUD HOOR KD DQDOL]DGR HO IOXMR GH SRWHQFLD HQ SXC
D ORV HIHFWRV GH LGHQWLILFDU SRVLEOHV FDPELRV DQYPI
GHPDQGD TXH QR VH H[SOLTXHQ SRU OD HYROXFLYQ SUHYL
SXGLHUDQ VHU LQGLFLR GH GHVFRQH[LYQ R FRQH[LYQ GH J

ATP1 + ATPZ MAJADAHONDA 220/132 kV
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*UIiILFR SRWHQFLD DFWLYD HQ SXQWR IURQWHUD HO \ GtD FR

TRPDQGR XQ QRGR SLORWR FRQFUHWR WUDQVIRUPDGRUF
obGuULG VH DSUHFLD XQ LQFUHPHQWR GH FDUJD DQYPDOR
\ XQ QXHYR LQFUHPHQWR HQ OD FDUJD HQWUH ODV \ C
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RVADARQHV VXIUCDV HQ HOVMMP D ( M 1HQYP HQR VHUD FRP SDWE®! FRQ @ KISy WMWY
GH TXH @V RVADFIRGHY DIHAKQ D @ J HQHUDFl Q HP EHELGD HQ GMIEXFLy Q\ TXH p\AM VH
GVFRHAW GXDOM XQRV PIQXRY WDV OV RVFADARHY GH WOWYQ (M
FRP SRWIP HQR HY KDEWMDCHQ DOXQRY IQYHWRUAV WDV XQ EBTXHR R XQ GVSDUR GHBQ
GH IXQFIRQDUKDWE TXH @ \WQMy Q GH @ UHG HV HADE®I \ GHQRR GH P i WWHQHV GXUDQM
XQRVP IQORV WBIEDP HOM P IOXRY

( QQFUHP HOR GH GHP DQGED HQ [URQIMUD WWDQVSRU GMMEXFly Q \ @ SRAMIRUBHGXFAY Q
XCQRV PIQXMRV GHVSXpV HY GHAU PXDQER VH UWHDRIYDUDQ @V IQABOFRHY GH
JHHDAYQ VH YH WHOMGR HQ HOIOR CH O IQMFRH IyQ UWHGXFIpQERWH |\
SRAMUIRIP HQM UHEXSHUY QGRVH @ H SRWDFlyQ  FRP R VH DSUHAID HQHCG WILER

*UIFR  &DP ELRV HQ LOMUFRQH LRQHV LOWMUQDFLRQDGN WDV @V RVFLDFLIRQHV
$ OHHRAR GH FROADWRUHAE KISy WMWY GHVGH HO&RP Iy VH KD VREFMIGR IQRWP DRy Q
\DQR D JHARUHV CH BHGHY GH AVWIEXFY Q FRP R D SIRYHHGRUHV CGH IQYHWRUHV FX\ D
IQRWP DAy Q GHEHUD DSRUBUP D\ RUYMELREDG D & REXWICR DI XDV DEDR HQ HOMMP D

( Q HOFDVR GH BV JHWRUHV GH UHGHV GH GWWIEXFly Q HHPYDP HQM VH GHWRBIQ SIERV
GH GHP DQED TXH 3DSDUHFH  HQ BV SXQRV IURQIMUD CH @ UHG GH AMIEXFly Q FRIGAIGHQOMV
FRQ ® GHVFUAR DQMIRWP HQM

( Q HOFDVR GH IDEUEDQMV GH IQVHYRIHV GH OV VRIFWGHY UHD@ DAV D AIGFR JXSRV
HP SUMVDUD®BN VH KD BHFEIGR UAVSXHWE GH DOXQRV GH HRV

(QHODWR G \H REVHYD XQD UHVSXHWE TXH HV FRKHUHOM FRQ @ KISy WMV
DQMURP HQM GHVFUMY SpUBEIGEDV GH JHCGHWDAly Q\ VXEIGDV GH \WQMy QHQ BV P RP HQRV
SRWMIRUHY D OV RVAIDFIRQHY &RP R \VH YH D FRQIQXDAly Q @ UWHVSXHWE HY GMIDIT HQ
IXQFly Q GHALYHOEH WMy Q HQ HOTXH VH FRCHRAN @ JHCHWDFY Q

X (Q @V IQVHYRMH FROHABGRY HQ EDID \MOWYQ Grafico 36 VH GAWRBQ SIFRV CGH
DOUWP DV DVRFIDGRY D QYHBNV GH \WQVy Q IQDGHFXDGRV HQ \RUR D OV \ OV
TXH FRGQAIGHQ D VX YH FRQ XQD WHGXFAY Q GH @ JHQHWDA Q DJ UHIDGD TXH

UHSUAVHQRQ HQ FROMQR HRY IQYHY/RUHV
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x (Q @Y IQVHYRHV FRHANGRY HQ DB \MQMY Q Gréfico 37  VH GHMABQ LIXD® HOM
DO DV @DV D @ WMy Q HQ ®V P WP RV P RP HQRV WL EIHQ DAFIRQD® HQM \VH
GHMABQ DOW DV HQ \RUR D @V FROAGHQR FRQ ® WHDSDURYQ GH @
RFADAYQGH +] 6IQHPEDUR HQFXDQR D FDXGD GH JHQHDAYQ HV UHBIYDQM
VRR HOHYHQR HQVRUR D OV

x (QWGR FDVR FDEH GAMIIFDUTXH HQ HOFDVR GHOSDITXH GH HWWAM IDEUEDQM HQ
SDWFXOU @V SplEGDV GH JHQHDFly Q GHWRBICDY HQ HABV |DVHY UHSUAVHQEIQ VR®
XQD SHTXHx D SURSRUFl Q GH VX JHQHUDFly Q\RBOHQ\WRGR FDVR IQHURUDO ~ FRPR
SXHEH DSUHADWH HQ H@rafico 38 ( V GHAU QR SXHGH DILP DWH TXH VH SURGXVVH ©
GHVFRQH lyQ GH XQD SURSRUFAY Q UHBIYDOM CH ©@ JHHDAYQ QL FRGHANGD D DA

WOVyQ Q. D EDW WMy Q DOP HRV HQ HOFDV\R cH &V IovHWRHY CH I
UHSRUBGRY

&21), (1&8,%/

*UIFR  &RP SRUEP HOR GH IQYHWRWHY FROHARGRY DEDD WV QGHE
|

&21), (1&8,%/

*UIFR  &RP SRUAP HOR GH IQYHWRWHY FROHARGRY DDa Wy QG
|

&21), (1&8,%/
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*UIFR  * HOHDFLY Q DJ UH) DGD P RWADGD SRURV LOYHW/RI GHDEUO

) XHOM

/ D SplEGD GH J HIHDFly Q GMMEXIGD SXHGEH \WQHUH HRRY VREUH OV \MOURGHY CH @ BHG

SRUGMIDIBV YDV HOGHVWYER TXH SURYRFD HQ @ IQMUIFRCH| Ly Q SXHGH @1 DUD DRYDUD
UHIXOFly Q VHRXQEDUD \  SURYRFD FDP EIRV HQ ®V IGIRY GH HQHUItD SRUDV WHGHV CH
WMDQVSRWM \ GMUEXFy Q TXH HQ IXQFly Q GH VXV FDUDRMUMIFDV DIR; 5 \ GHOVDOR

GH HQHUD GHWR HQ IIRQMID  SXHGHQ HP SX\BUDODPD R D @ EDID OV \WQMRQHY ' HO
P VP RP RGR @ WDRIYDFly Q GH @ JHQHWDFl Q XQRV P LOXRY GHVSXpV SXHGH JHQHIDUHO
HHAR LOYHY/R VREUWH HOMMMP D

7WDV WP IQDU @ VHIXQED RVADFYQ HORSHUDGRU GHOMMMP D GHWMRD XQD VXELGD
JHQHUD® DGD GH QYHBN GH WMy Q SRUR TXH GHAIGH DFRSOU  WDRBQADY  TXH WH
FROHABQ HOMH OV \ OV ( VWM P RP HQR HV FRP SDIWEGI FRQ HOPSIFR GH
\WOVRGHV HQ\WRWLR DOV WDV HIFXDOMH REVHYD TXH OV \MQURGHV YXHOHQ D FDHU
(AWM P RPHQR VHUD \BP ElpQ FRP SDIE® FRQ @ WFXSHIFlyQ GH @ JHQHDFYQ
GHVFRQHAIGD WDV @ VHI XQED RVAIDFly Q

( QEHIQUWYD HQ HWB IDVH VH KDQ IGHQMEDCR HHRRY GH @ Wy Q TXH FRGQAIGHQ FRQ
QWDRY HYHQRY TXH VH VXPHGHQ HQ HOMP SR\ TXH HANQ UHDFIRCDGRY GH XQP RGR X
RWR FRQ @V RVADARGHY TXH KD YLYIGR HOMMP D FRP RVRQ® FRCH ly Q\ GHVFRCH Iy Q
H WDRDQFDVY ® DGRSFlyQ GH P HGAGDV SDUD DP RWIXDU HOVMMP D IUWHQM D
RVADARQHY P DGR GH @ WHG R WHGXFRy Q GHOQMUFDP EIR HQ OV IQMIFRCH, IRGHYV R
O GHVFRH lyQ\ SRAMIRUUHFRGQH Ly Q GH JHQHIDAY Q

( Q PXDOXIHUFDVR DAJXDOTXH HQ @) DVH  DQMIRU @ HBIYDAED\ ELXVFD YDUDFly Q DO
DPD\ D @ EDYD GH OV \WQURCGHY GXUDQM HB | DVH HYIGHGALD XQD | DA GH FDSDFIGDG GH
FROAROAQ P IFR GH WOV Q FRP R VH GHVFUEH HQ HODSDWIIGR FRUHVSRQAHQM

)$6( 3e5', $6' ( *(1(5%&1132562%6(7(16,21(6

$ XP HOR GHWQVLY Q D @V

' XUDQM HM P IQXAR VH SURGXFH XQ LGFUHP HOR VRWMQGR GH @ Wy Q TXH FRGFIGH
XD WHGXFAyQ GH @ H SRWFyQ HQ OV IQMIRQH RHV IQMIDARDBN CH
DSUR [P DEDP HQM 0: HQ WHIXQRV
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(Q RSLQLYQ GHO 2SHUDGRU GHO 6LVWHPD HVWH LQFUHPHQ
SRU ORV VLIXLHQWHY IDFWRUHYV

X $ ODV DUUDQFD HO DMXVWH GH ODV SURJUDPDFLRC
3RUWXJDO TXH VH KDEtD DFRUGDGR D ODV SDUD OD\
PHGLGD GH UHIXHU]JR GH DPRUWLJXDPLHQWR /D YHQWDQ
SURJUDPDFLYQ YD GH D PLQXWRV \ HV FRP~Q TXt}
WUDQVLWRULRY HQWUH ODV SURJUDPDFLRQHV D VXELU \
FRPR FRQVHFXHQFLD GHO FDPELR GH SURJUDPDFLYQ
GHVHTXLOLEULRVY SXHGHQ SURGXFLU IOXFWXDFLRQHYV
JHVWLRQDGRYV SRU ODV LQVWDODFLRQHV FRQ FRQWURO
LQVWDODFLRQHVY GH OD UHG GH WUDQVSRUWH RIUHFHQ F

X 'XUDQWH HVWH PLQXWR SRU WDQWR VH REVHUYD XQD
SDUWH SRU UHJXODFLYQ D FRQVHFXHQFLD GH ORV FDPE]
OD DEVRUFLYQ GH UHDFWLYD FRQ IDFWRU GH SRWHQFLEL
WHQVLYQ HQ ORV OXJDUHV HQ ORV TXH VH DSOLFD OD UH

x 7DPELpPQ VH REVHUYDQ GLVSDURV GH JHQHUDFLYQ WDQ\
GLVWULEXLGD

x (QWUH ODV \ ODV HO LQWHUFDPELR FRQ )UD
PVWRYV 0: VH GHEHQ D UHGXFFLYQ GH OD JHQHUDFLYQ
SRU DVLJQDFLYQ GH VHFXQGDULD D EDMDU FRPR SRU Gl
VIQFURQD YDUtD PtQLPDPHQWH HQ HVH PLVPR SHULRGR
LQWHUFRQH[LYQ FRUUHVSRQGH D YDULDFLYQ GH GHPDQ
FRQ OD SpUGLGD GH JHQHUDFLYQ ®QR REVHUYDEOH  HQ
HIHFWR HOHFWURWPFQLFR TXH JHQHUD XQD VXELGD GH C

x 'DGR TXH HO VLVWHPD VH HVWDED UHFXSHUDQGR GH FI
RSHUDGRU LQILHUH TXH ORV FDPELDGRUHV GH WRPDV (
GLVWULEXFLYyQ HVWDEDQ SURJUDPDGRV SDUD PDQWHQH
(VWRV FDPELDGRUHY GH WRPD SXHGHQ QR KDEHU UHVSR
SRWHQFLDOPHQWH JHQHUDQGR VREUHWHQVLRQHV HQ OD
DXQTXH ORV YDORUHV GH WHQVLYQ SULPDULRV VH PDQW
VREUHWHQVLYQ HQ UHG GH GLVWULEXFLYQ VHUtD FRPSDW
GLVWULEXFLYQ
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X $ CEDNAUHOADQVSRWM GHVGH HOVXUKDWE @ LQMIFRQH ly Q VH SURYRFD XD VXEIGD GH

WMy QHQ @ WG SRUBY HHRARY DQMUIRIP HQM H STFDGRV XQD P HQRUFDUD GH OV
UHGHV + HQHWM FDVR GH OV @HDV TXH FRQHABQ @ ] RQD VXUFRQHAGRUM - VXSRCH
XQ QPP HOR GH @ HQHUD WDRIYD\ FRQ HAR XQ LQFUHP HOR GH \WMOQURGHY
X 8 QD LQUXIIFIHQM DEVRUAY Q GH UHDRIYD SRUSDWM GH @ J HQHUDFy Q TXH \BHQH FRQIRO
QQ PIFR GH \WQMyQ JWDQEHV JHHIDGRIAV MQRIRQRY FRP R QXFEDUHV R FIF®Y
FRP EICDGRV
(O*UIFR P XHAWD @ YDUDFlyQ GH @ GIHHGAD DQIXOU FRQ UVSHAR D XD
VXEHWBFlY Q HQ HOFHOR GH @ SHQQUX® GRQGH VH REVHYD XQD WHGXFFly Q HOMH OV
\ oV HQ @ GIHHQAD DQIXOUHMH HOVXU\ HOFHQRR GH @ SHQQUXD
IQAFDQER XD WHEXFAYQ GH IGMRY HQMH HADV ] RQDV  FRP SDUEGI FRQ HOHHRR
DQMIRP HQM GHVFUMR

*UIIFR  9DUDFlyQGH® GlIHHQFID DI XMUFRQM6( / D&HHDO N9 DP D\ RUGLHHQFID DQIX@U P i V
IONR VXU+ QRUM ) XHOWM 5 ( (

3UP HDV SplE GV GH I HHWDHLY Q GHWR\RGDV

( Q HV\M SXQR GHODQ MYV GHOFRP I VH FHQID HQ @ FDUDRWMU] DFly Q GH ®V QVSDURV
IGHQMEDERY D 11Q GH GHMUP ICDUVBQR O© IRWP D HQ @ TXH VH SUIRGXKMIURQ FRP R VX

IP SDRR HQ HADXP HQWR GH OV \WOVIRCHV TXH GHUYY HQ HOFHUR HP AR SHQQVXOU

( YHQR GHVFRH ly Q I  * wQDeD
' HDRXHERFRQ5 ( (@ \WMQWy QHQ @ VXEHIFY Q CH @ WHG GH WDQVSRWM HQ HODGR GH
No  VH HOFRQADED HQ N HQ HOQWEOQM SUHYIR DOAVSDIR \ HQ N HOHO
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IQABQM SRAMURU  SRAMIQR GHOAR CH &V EP WV SHIP MERV SRUD CRUP DWD\ HQ®V
TXH VHUD HVSHIDE®! TXH O 1QUDHAKRXUD GH JHCHDHY Q VH P DQXYIHID FRQHALGED DO
VIWMP D

&RQ IHFKD GH PDR WH KD UHDQ DGR XD VRHWG D @ VRAHEDG \WYOU GH @
lQHAWKPXWD FRP ~Q cH HYDRXDRYQ & ( [
B / D\VROIWG GH IQRUWP DRlyQ VH DP ST FRQ QXHYRV HVFMRY GLDIGRY D @ VRAHAEDG
®evabvy |\ GHPDR

&RQIHKD CGHP DR VHUHFEH XQD SUP HUD UHVSXHAE GH @ HP SUHVD SURSIHMBUD GH
@ ,&( FROABQGER GH XQ IQRP H WFQFR IWP DGR HQ IHFKD  GH P D\R HQ HOTXH WH
FRQIWP D HOQABQM GH @ IQAIGHQAD \ H STD TXH ® GHVFRCH lyQ GH \RGED @ WHG CH
JHQHDFlyQ \  HYDFXDFlyQ VH SUIRGXR DODFWDU @ SUIRMFFlyQ GH VREUHWOVYQ GHO
VHEXQEDUR GHODXWRMDIR ND N SRUVREWHMOY Q HQ HODGR GH ND
SRYRFDAD D WX YH SRUD WG CH N ( ODJHQM \BP ElpQ P DQUHE TXH @
SURWFFlY Q HWBED FRUHRAIP HQM DMVBIGCD \ TXH IXQRRQ DGHRXDADP HOWM [
T
.

8D YH GHVFRGHABER HOOMIXSRUGH ® EDUDGH N9 \RGD @ UHG DIXDV DEDIR
T™XHY HQ MD \ OV WXEHWWIARGHV FROPRDV IXHRQ UHIMADQGR GVSDIRY SRU
VXEWQVY Q R VREUH UHEXHQAD  DOTXHEDUXQD IMD GH JHCHDAY Q VIQ FDUD D @ TXH
DIP HQBUVDOR BV VHYIFIRY DX] DU ( B IQRUP DFly Q HV FRKHUHQM FRQ @ DSRUBED
SRUBV JHQHIDGRUHY DI XDV DEDIR

61QHP EDUR H MMQ YDURV HBP HQRV D DFOUDURRQ UHVSHRR DOAVSDUR

X ' HDPXHER FRQ @ IQRWP DAy Q VREWH HOMWDGR GH HA SIRMFAY Q @ WHDFly Q GH
WDQVIRIP DFly Q GHORDQVIRUP DGRUGH P HAGD GH WMy Q\ @V WOVRCHV P HAGDV HQ
HOP RP HQR HQ TXH DRXy O SIRMFFlyQ O WQMYQHQHADGRGH N9 GHODX\RWDIR
HQ HVH P RP HOR VXSHY HOXPEWDOGH 9 | [ N TXH
HHPYDP HQM VH FRUHVSRQGH FRQP i VGHO GHOWMYQRPICDOEH N9
( QFRQFUHR VH UHSRUDQ 9 HQO IDVH]  HTXLYDBIQMV D N HQHODGR
cGH \ TXH PV GHvsxpv VvDaRRQ oV IDVHVI  SRUUHI MADUFDGD XQD CGH
H®V 9 HTXLYDBIQMV D ND

x 3RUXD S FROWY TxH DIxov DEDR GHIIII H w0 owmoRrRy o
JHHIDFYQ D @V TXH GV HV CH DSTDFyQ @ 2 WEHQ 7( TXH H UH
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VRSRUDUWDOMRUIRY GH VREUWHWOVY Q SRUHCGHP D GH @ \WMy Q GXUDQM XQ WP SR
FRQFUAR FRP R VH IGMAD D FRQWXDHYQ 61Q HP EDUR HOMUDGR GH @ SURMHHY Q

SDUHFH FRQEBIYDUXQD GHVFRCH| Ly QLGP HADWY DO/XSHUDUD WV Q GH UHHIHGAD TXH
QR VHUD ® HVSHDEG! \WQHQGER HQ FXHQWE @ JHQHWDFly Q FRQHABGD D HM QXGR

U (pu)

1,20

Vimax

0 50 1000 t (ms)

*UIFR  71HP SRV P tQPP RV GHVREIHWIQUIRQHV IXHOWM 2 GHQ 7(

X 3RURWD SDUM H] MAMQ GDVRY GLYHU HOMY HQ FXDQR D @ WMy Q GH GVSDIR SXHWR
TXHFRP RVHKDGEKR 5( ( DILP DTXH D WOMYQHQD BGGH  ND HQHVH SXOR
\ HWH P WP R IQABQM HID CH N $SODQUGR @ WHDFyQ GH WDQURWP DAy Q

QRP IQDO ®V DOP HQRV ND UHSRMUCGRY SRUD ,&( WH
FRUMVSRQGHUDQFRQ N9 ND Pi VTXH®VUHSRMIGRVSRG ( (6P LOWP HOM
®  ND WHHUGRV SRU5 ( ( VHWDGXAUDQ HQ N0 HQHODGRGH  ND TXH

VRQ NB PHQRVTXH ®V P HAGRV SRUD SIRMFAY QGH @, & (

( AD FXHMIY Q SRGUD VHUFRP SDMEG! FRQ XQD UHI XOFy Q R DRXYDQ) DFly Q GH @V \RP DV
GHWDQVIRWP DERUP HQRV Ul SIGD GH ® GHFHVDUR  TXH SRGUD VHUDGHRXDGD SDUD XQQYHO
CH WV Q I HUIRUHQ @ UHG GH WDQVSRWM SHUR DSDUHQMP HOM QR HODBDQ DAR HQHO
P RP HQR GH G\VSDIR

&RQIHKD GHP DR VHKD VRIFMIGR D @ HP SUHVD SURSIMUID GH @ ,&( IQRWP DAY Q
DAFRQDAD UHDAly QGHWDQVIRWP DRy QGHDXWMDIR N9 ND HQHAQABIQM SUHYIR
DOGVSDIR SRU VREUHMOMY Q GHOIQMUXS\WU DVt FRP R GHVFUSFlyQ GHOP RGR GH
UHI X@Fly Q GHOFDP ELDGRU GH \RP DV GHODXWMDIR  HVSHFLEFDQGR VL HV DX\RP i \IFR R
P DQXDO HOQ-P HIR GH VDRV  SDVRV\ VX  GH YDUDFyQ DVt FRP R BHDFlyQ GH &V
FDP EIRV WHD@ DGRV HQ OV KRV SIHYIDV GHO  GH DEUO 3 DUD FRQADVBU FRQ RV
P HAARGHV GH WMy Q \BP ElpQ WH KDQ VRIFMIGR & YDRHV GH WMyQ HQ ND
UWHI MADGRY D DP ERV @GRV GHIDXWRWDIR SRUGY WoVIRP DARHY GHE
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I | HO PXOTXIHURIR WHIMAR GH P HAGD
GVSRQE®I GH OV WQURQHV HQHOSUIPDUR N9 \ VIXQADUR ~ NB GHORMBGR
WDQVIRWP DGRU

(QIHKD  GH MQR HODIHQM UHSRWY QR GVSRQHUGH IQRWP DRy Q SUHFIVD GH BV
FDP EIRV GH\RP DVGXUDQMHOBD  GH DEUDQL® WHDFly QH, DA GH WDQVIRWP DRy QHQ
HOP RP HQR SUHYIR DOGVSDIR GH @ VXEHVBFlyQ 1 R REWBQM KD UHP IMER UHI MRV
RVARIU IIFRV GH O IQABOFlyQ TXH FROMCHQ P HAFRGHY GH Wy Q HQ GYHWRV
SXQRVCHOUGIOMIRUGH N\ N0

6L EHQ GH @ IQRWP DAyQ WP MED SRUD ,&( QR HV SRVIEGI KDFHUXQD LGHQMEDAY Q

H DA CH &Y SXORV CGRQGHWMHPIGHHQ N ®VH ND VH SRAIDQ FRUHVSRQGHU
FRQ®&V P DUFDGERV HQ URYR HQ HOHVTXHP D XQLIDU

&21), (1&8,%/

&RP R \H DSUHFID HQ ® \WED CGH YDRUHV GH & UHI MRV RVABIU IIFRV UHP MZERV DO
FRP Y HQHCP RP HQR GHOAVSDIR QQIXCD WMy QP HACD HQ @ ,&( HQ
N\ HQ  No VHHQFROMDED SRUHQAPDGH  SX

&21), (1&8,%/

*uiFR [ ) xHow
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3 RMIQR FRQO IQRUWP DRy Q DRXDE HOM AVSRQAE®! GV CDMRY SRAIDQ VHUFRP SDWEGNV
FRQ XQ QVSDIR WP SIDQR HV GHHU DQMV GH @UDUD O WMy Q HVSHIDGD GH @
SRMFY Q GH JHQHDFY Q

( CGHHRAR GH XD SpEGD GH JHHDFl Q UHCRYDE®! IQABQIVQHD VREWH OV \WIRQHY HQ
BV QXGRV GH @ WHG HV GRE®! SRUXQ @GR HVD JHQHIDFly Q MLEIHQ QR WHD@ DED FRQWRO
GH \WQWyQ SRU FRQWIQ@D HWBED VXWWY D XQ GHWUP ICDGR IDPRU GH SRMQAD GH
IXQFIRQDP IHQR TXH KDRD TXH OV SOQRV HWXYIHIDQ DEVRIEIHQGR XQD GHWUP ICDAD
FDQUWEDG GH HGHU tD wDRWYD cH © WG TG 0 o5V TXHGHD GH
VHUDEVRUEIGD FRQ O GHVFRCH ly Q SRURMR DGEHVFRHRBWH OV SOQNV @ WHG FHIFDQD
GHD GH WDQVSRWBUHQHU D H IGFUHP HQI VX HHAR FDSDFMYR  JHCHUDQGR P i V HQHUID
WDRYD ( OUHVXABIGR FRP EIQDGR GH DP ERV HHRRVY HV XQ IQFUHP HOR GH @ WDRWD

JHQHIDAD\ GH OV \WQRCHY HQ @ WHG
( YHQR cHvFRH Ly Q HOI oOGDW|

$ FRMXDFlyQ WVH H SRQH HoXQUoUEH © vwervery Q GHIIIIIIEE D o ™H
FRCHADQ

bltely Wolereler
afeTs  WWWoleseley |

B s VYX\YH HAD FRHAD FRQ IQUDHWKRMWD DIXDVDEDRD N9

&21), (1&,%/

/ D IQRP DFlyQ DSRUBGD SRU BV JHQHIDGRHY FRHABGRY DIXDV GHEDWR GH HD
IQABDFyQ GH HYDFXDFlyQ IQAFD TXH @ GHVFRQH lyQ WVH SURGXAIUD HQ @ SWRSID
IQAUDHKRMWD GH HYDRXDRYQ ( Q FRAHE Il =X\ DV SOQBV 1Q HABQ HQ GRV
VXEHVIARGHY FREFRDY I D £D/ FRQHARGDV D @ VXEHBFY Q
FReFRO GGG 0D TXH OV VXEHWIFIRQHV FREFRIDV
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GHWRBURQ XQD SHWYUEDFy Q DI XDV DWIED QR REVHLYDE®! SRUH@RY D OV
TXHGHY WD OWGEH N HQIMD\ SIRYRFy @ GHVFRQH lyQ CH BV IQVHIRUAV CH
VXV SOQBV SRUVREUH BFXHQAID\ GH OV @QHDV GH HYDFXDFly Q SRUVREUHWIQVY Q
&RQIHKD  GHP D\ RVH KD UHD@ DAR XQD VRIFWG D O VRFHEDG FROMQE TXH J HIRD

© HyDRXDRy N  SDUD TXH | DRIOM IQIRWP DRl Q VREWH @V
FILFXQWBFDY GH @ GHVFRCH Ly Q 6 H KDQ UHFLEIGR MV URVSXHBV D SDMWGEHO
GHP D R &RQ® AWV DSRUINGRV SRUD VRAHGEDG FRQWMQD VHFRQWP D TXH O SUP HD
GHVFRCH Ly Q VH SURGXFH HQ @ LQ UDHMWKRXUD GH HYDFXDHY Q

3RUVX SDM @ 1IOARORY Q GHIEEEEE D'\ D KDEHUGHVFRQHABGR D OV
HV GHAU FRQ SRAMURUIGDG DCHYHQWR DQMUIRU

( QFXDQR D ©@ WMy Q HQ HAP RP HOR GHOBUP HUGVSDUR

x 1 D WMy Q usrRucD SR Ho VX 10ABDAY Q D SDMWGH @ IQRWP DFly Q HQ VX
FHOAR GH FROARIFXHQD FROXQIQMYDR GHWP SRGH  VHIXQERV ( O-@P R YDBU
UHJ MADGR DQMY GH FDHUD @V HV GH ND \ SRUMBQR GHQAR GH BV
@ MV RSHIDIYRY VLEIHQQR KD\ GVSRQE®I IQRWP DRl QP i V FHUFDGD DOQANQM GHO
QAVSDIR XQRV  VHIXQERV GHVSXpV

x &RQEDWH HQ @V PHAGDV CH 6&%$' $ DQMV GHOQVSDIR GR KD\ P HAGDV TXH
VXSHHQ®  ND &RP RVH DSUHFID HQHGrafico 43 \ VHI~QIQEFD HARSHIDGRUGHO
VWP D @ \MQVly QHBED HQ\RWER D ND HQIXQFly QGH@IDVH\ O XEIFDFl Q
FRQFUMD FRQ DQMIRUGDG D @V

&21), (1&8,%/

gl |
3 RUBOR FRQ® ARV QVSRAEGN (R VHKDQ G-WRGR HQ HAV P HAHRCHY YDBUHV
TXHH FHGHQHGIP W CGH MMy Q TXH GHEH VRSRUBUD J HHWDAY Q DQMY CH GHVFRGHRBU
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VLEIHQ QR SXHEH GHVFDUIYH TXH HQ HOP RP HQIR GHOSUP HUGYSDIR  XQRV IQABIQMV
GHVSXpV GH HB P HAFly Q QR VH KXEIHD H FHAGR

3RUVX SDM HQ HOP RP HOR GHOWHIXQR AVvsDRIIII & oOrvV &H ©
RAGIWDItD IQEAFDQ XD VREWHMOMYQ WHIMN QGRWH XQ YDBUGH N0 HV GHAIU
VXSHURUD ®V @ WV DGP IME®NV HQ HOMMP D

H G o s HD GvRH yQ cH Il PV GAVSXpV D OV
WH M © GHVRH lyQ GHosDHE R0k D @
VEHRWIFY Q GHIIIII  \~REWH HOTXH WH KD VRIAMUGR IQRP H DOWYDU GH @

IOABDFYQ ( OlQRWP H WFQFR WHAEIGR FRQFG\ H TXH HOQVSDUR VH SURGXFH SRUXQD
VREUHWOQUY QVXSHUIRUD ~ ND SRUXQHVSDARVXSHURUD ~ VHIXQERV \ VXSHJ QGRWH
® No DQMVGHOEVSDR

&RQEDVHHQF GX®V GH DFXHER FRQ®V CDWRYV P HAIGRV HQXQD30 8 GH5 ( ( FHWFDQD
N | (CroQXQD WY QGH N

&RP RIQRWP DFly Q GH FRQADVMAM VH KDQ REWQIGR GDWRY GH \WWQWly Q GH @ VXEHIDFlY Q GH
B - PGo N D @V HV GHAU YDURV VHIXQGERV DQMV GHO
QVSDIR ( OVWIXIHOM GDIR QVSRQE®I N0 WH G D@V HV GHAU \D
GHVSXpV GHOHIR GH BV HYHQRV

SRUBQR O IQRUWP DFly Q QVSRQE®GI (R SHWP M GHWWUIP ICDUD (DWUDE] D GHOAVSDUR W
EHQ VH SRH &H P DQUHVR TXH © soQu I ~o-~vcolllEE
I G- O UHG GH \WDQVSRUM
WHavrRHw e WIxQaRrv aAvsxpyv D oV
]
I

( Q DR D @ GHVARH lyQ cH @ HyarD FRHAECD DI  HORSHIDGRUGHO
VIVWP D UHSRWY HQ EDVH D CDRV 6 &$" $ XQD WMy Q GH ND

3RUWX SDuM @ GvARCH iy Q GHINEEEE O

REXUWH VHI~QADWRYV GH6&$" $ UWHSRUBCGRV SRUHCRSHIDGRUGHOUMMP D D XCD WMy Q
& N HQO BHGEH ND

$P ERV ARV DSXQBUDQ D GHVFRQH IRQHV 3P SUIDQDV
( YHOR GHVFRAH ly QGG 6@
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6 HJ ~Q HORSHUDGRUGHOWMMP D HQ HOAOQWEQM SUHYIR DAAVSDUR @ WY Q UHI MADED HQ

I ®UDED D N\ SRUDOQR IQHIRUDD®  ND

(QIHKD &P D RWHKD WD DRVREWS I © \R-Ha0G
FRQOWQW TXH JHWRQD @ HYDFXDA Q GH @V SRFIRQHV GH HVD VXEHIBFly Q SDUD TXH
| DAL@M LQIRUP DALy Q VREWH OV FILFXQABIQFIDV GH @ GVFRCH Iy Q

( OMMDUUHVSRQAY FRQ XQ IQRWP H IQAFDQER TXH @ GHVFRH, lyQ VH SURGXFH SRUD
DRYDFly Q GH @ IXQRyQ GH VREUAMOMYQ WDV GHWRBWH VREUHMOVY Q HQ @ WHG CH

N 6lQ HPEDUR HQ @ LQRWP DFlyQ DSRWIGD HO~@P R YDBU P IQA\BODQMY GHO
QVSDRVHVWDHQ  ND

&21), (1&,9$/

$CDQ DQGR B ARV RARBJIU IIFRV VH REVHYD XQD AR Q HQ \RUR D ©@ RQED CH
WOV Q P HAGD XQRV IQABQMY DQMYV GHOGVSDIR &RQ @ IQRWP DRy Q WHFEIGD QR HV
SRVIE®! GHMUP ICDUMLVH WD GH XQ SUREGP D HQ @ GH P HAGD \ VLHWE GMRWY Q KD
VIGR GHMUP LQDQM D @ KRUD GH GHMRABLY/H @ VREUHAMUY Q TXH GHVHGFDGHQD HOGVSDIR

&21), (1&,9$/

~uIFR  sHIMWR RALEJ U IFR P HEGR H

( Q\WGR FDVR HQ HVIM SXQR @V \MVRCGHY HAWBEDQ SW[ IP DV D ® QYHBV Pi [ P RV
DGP IME®N\ WDV HOGAVSDR LI XHQ IGFUHP HOIVQERWH

&RP R FRGFGMy Q HOVIMMP D VH HFRQWDED HQ XQD VIWDFly Q FRQ SRFD FDSDRIGDG GH
FROWRDUWMOMY Q FRQ \WQURGHV TXH HVFDDEDQ HQ YDUDV SDUMV GHOVMAMP D ( Q HIM
FROM \R  FXDOXIHU GAVFRCH lyQ GH JHQHWDAY Q UHQRYDE®! VXSRGH XQ IQFUHP HQR CGH
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WHQVLYQ SRU DO PHQRV GRV YtDV UHGXFFLYyQ HQ OD DEVRI
D IDFWRU GH SRWHQFLD \ UHGXFFLYyQ GH FDUJD GH ODV Ot/
GH JHQHUDFLYQ GH UHDFWLYD \ FRQ HOOR QXHYR DXPHQYV

&DGD XQD GH HVWDV GHVFRQH[LRQHV VHD FXDO IXHUH VX
KDFLD XQ SXQWR HQ HO TXH D IDOWD GH VLVWHPDV R KHL
HQHUJtD UHDFWLYD VH FRQYLHUWH HQ XQ 3SXQWR GH QR
SUHDFFLYQ HQ FDGHQD"

)$6( &2/$362 +$67$ (/ &(52 '( 7(16,11

6LIXLHQGR FRQ OD UHIHUHQFLD GH OD IDVH DQWHULRU

SUHDFFLYQ HQ FDGHQD’ WRGD QXHYD GHVFRQH[LYQ H\
LQFUHPHQWDQGR OD WHQVLYQ SRU ORV PRWLYRV \D H[SUH
FDUJD HQ ODV OtQHDV PHQRU DEVRUFLYQ GH HQHUJtD UHD
SHIHFWR FDVFDGD’

(Q SDUWLFXODU XQD YH] VH VXSHUDQ HQ HO VLVWHPD OD
VRSRUWDU ODV LQVWDODFLRQHYV GH JHQHUDFLYQ HV HVSH
$XQTXH OD WHQVLYQ HV XQD YDULDEOH FRQ FRPSRQHQW
FRQWULEX\H D TXH UiSLGDPHQWH VH SURSDJXHQ ODV FRQ
TXH HQ HO FRQMXQWR GHO VLVWHPD ODV FRQGLFLRQH
JHQHUDFLYQ TXH TXHGD FRQHFWDGD

'"HVODVWUHYVY H LPSRVLELOLGDG GH FRQWHQFLYQ GHO HYHQ

&RQ UHVSHFWR D ORV GHVODVWUHY GH GHPDQGD HVWRV V
SUREOHPDV GH EDODQFH HVWR HV GHVHTXLOLEULRV HQ\
KD\DQ VLGR VROYHQWDGRYV SRU DOJXQD RWUD GH ODV KH!
JHQHUDO XQD GHVFRQH[LYQ GH JHQHUDFLYQ LQWHPSHVWL
XQ GHVHTXLOLEULR HQWUH JHQHUDFLYQ \ GHPDQGD TXH C
FRQ HOOR XQD FDtGD GH OD IUHFXHQFLD \ HQ XQ H[WUH
PHGLDQWH OD DFWLYDFLYQ GH ORV GHVODVWUHV GH PRGR

6LQ HPEDUJR GHO DQiOLVLY GH ORV KHFKRV GHO GH DE
DQWH XQ SUREOHPD GH EDODQFH HQ HO TXH VH SLHUGH
FDQWLGDG GH JHQHUDFLYQ VLQR XQD VLWXDFLYyQ VLVWpP
FDXVD OD GHVFRQH[LYQ JHQHUDOL]DGD GH JHQHUDFLYQ
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'H KHFKR HV SUREDEOH TXH HQ HVWH FDVR OD DFWLYDF
DMXVWD D GLVHXR SXHVWR TXH VH DFWLYDQ DXWRP
FRUUHVSRQGLHQWHYV XPEUDOHV GH WHQVLYQ SXHGD DJUD
FRPR FRQWUDSDUWLGD DO UHGXFLU D~Q PiV OD FDUJD HC
PDOODGD HQ XQ FRQWH[WR GH EDMD GHPDQGD FRQWUL
LQFUHPHQWR GH ODV WHQVLRQHYV

&RPR VH KD LQGLFDGR HQ HO DSDUWDGR GHVFULSWLYR GH
HO ILQDO GH OD IDVH TXH VH FUX]D HO XPEUDO LQIHULRU
HV VXVFHSWLEOH GH GHVFRQHFWDU HO UHVWR GH OD JHQ
GHVFRQH[LRQHVY KD GRPLQDGR HO HIHFWR GH OD VREUHWH

$ WItWXOR LOXVWUDWLYR HQ HO PRPHQWR LQFOXVR
~OWLPR HVFDOyQ GH GHVODVWUH VH VLIXHQ PLGLHQGR W
D ODV QRPLQDOHV HVWR HV FRQGLFLRQHYV HQ ODV

GHVFRQHFWIQGRVH HQ FXDOTXLHU FDVR

(VWR HV HO 3PRGR GH IDOOR” HQ HVWH FDVR QR IXH WDQW
VLQR XQD FRQGLFLYQ VLVWpPLFD + HQ HVWH FDVR GH VR
WHQGLHQGR D JHQHUDU QXHYDV GHVFRQH[LRQHYV

'LFKR GH RWUR PRGR XQD YH] LQLFLDGD HVWD IDVH HO PF
KXELHUD VLGR XQD VXILFLHQWH DEVRUFLYQ GH HQHUJtD L
WHQVLRQHV PiV UISLGR GH OR TXH OD SUHDFFLYyQ HQ FDGH
UHFXSHUDU FRQGLFLRQHY GH WHQVLYQ QR VXVFHSWLEOHYV

&RPR VH FRQVWDWD D OR ODUJR GH HVWH GRFXPHQWR
PRPHQWR FRQ VXILFLHQWH FDSDFLGDG GH FRQWURO GH W
HO FRODSVR XQD YH] LQLFLDGD HVWD IDVH

$1E/,6,6 '(/ 3$3(/ '( /$6 ,17(5&21(;,21(6

&RPR HV VDELGR HO VLVWHPD HOpFWULFR SHQLQVXODU WI
FRQ HO FROQWLQHQWH HXURSHR GH DSHQDV XQ GH OD FI
REMHWLYR GHO HVWDEOHFLGR HQ OD UHJXODFLYQ HXUR

&RPR VH KD H[SOLFDGR HO QLYHO GH LQWHUFRQH[LYQ HV
GH OD HVWDELOLGDG GHO VLVWHPD /IDV UHJLRQHV S|
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HOpFWULFDPHQWH FRQ HO UHVWR FRPR OD SHQtQVXOD LE
GH JUDYHGDG GHO VLVWHPD \ VRQ PiV SURFOLYHV D VXIULL
FRPR HO GH ODV GHO DEULO \ DGHPiV SRU HVWDU F
TXH RVFLOD®" SHUFLEH ODV RVFLODFLRQHV FRQ PD\RU DP
FRQHFWDGRY DO FHQWUR

3RU WDQWR GH KDEHU HVWDGR PiV LQWHUFRQHFWDGR HO

RFXUUHQFLD GH ORV IHQyPHQRV RVFLODWRULRY GHO GtD

SURGXFLUVH OR KDEUtDQ KHFKR FRQ PHQRU YLUXOHQFLD

0iV DOOi GH VX LQIOXHQFLD HQ OD HVWDELOLGDG GHO VI

HOHPHQWR UHOHYDQWH SDUD HO DQiOLVLVY GHO LQFLGHQW

X 6RQ XQD IXHQWH GH YDULDFLRQHV HQ ORV IOXMRV GH H
XQ PHUFDGR LQWHULRU FRPR HO HXURSHR ORV IOXMRYV
OD JHQHUDFLYQ \ OD GHPDQGD UHVSRQGHU D ODV VHxDO
HQ ORV GLVWLQWRY PHUFDGRYV UHJLRQDOHV (VWR VLJIQL
FRQ )UDQFLD R 3RUWXJDO SXHGHQ FDPELDU EUXVFDPHQ
HQWUH SDtVHV OR SURPXHYHQ

x 7DPELPQ VRQ XQ LQGLFDGRU GH SRVLEOHV SUREOHPDV G
ODV LQWHUFRQH[LRQHV WLHQGHQ D FRUUHJLU LQVWDQV
VREUHYHQLGRY GH SRWHQFLD TXH VH SXHGHQ GDU HQ X
D OR ODUJR GHO DQiOLVLV ORV GHVYtRV HQ ORV SUR
KHUUDPLHQWD PX\ ~WLO SDUD LGHQWLILFDU SpUGLGDYV
FRQWUDVWDU VX PDJQLWXG

x /IDV LQWHUFRQH[LRQHV SXHGHQ MXJDU XQ SDSHO UHOH
DSRUWDQGR GH PDQHUD LQVWDQWIiQHD LQHUFLD \ UHJXO
IRUPD GH SRWHQFLD DFWLYD

x 3RU ~OWLPR ODV LQWHUFRQH[LRQHV IXHURQ IXQGDPHQ!
VXPLQLVWUR \D TXH OD SURQWD DSRUWDFLYQ GH WHQ
ODUUXHFRV SHUPLWLY OHYDQWDU ODV SULPHUDV LVODV F
GHVGH ODV TXH DOLPHQWDU D ORV VHUYLFLRV DX[LOLD
IXHURQ GDQGR HQHUJtD D OD UHG
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(Q HYWH DSDUWDGR VH UHFRJHQ FURQROYJLFDPHQWH OR
FRPSRUWDPLHQWR GH ODV LQWHUFRQH[LRQHV HO GtD GHO
KDQ VLGR UHIHULGRYV HQ ORV DSDUWDGRYV SUHYLRV

ULPHUDV KRUDV GHO GH DEULO

$ ODV K VH SURGXFH XQ FDPELR GH SURJUDPD GH DSUR
LQWHUFRQH[LYQ FRQ JUDQFLD SDVDQGR GH 0: H{SRUWI
3RFR DQWHVY GHO LQLFLR GHO FDPELR GH SURJUDPD VH Gt
WRGRV ORV QXGRV SLORWR GH OD UHG GH N9

3RU VX SDUWH HO IOXMR SRU ODV LQWHUFRQH[LRQHYV UHIO
GHO VLVWHPD SHQLQVXODU UHVSRQGLHQGR D ORV GHVY:
GHPDQGD (Q OD PDGUXJDGD \ PDxDQD GHO GtD GH DEUL
VLIQLILFDWLYRYVY VREUH OD SURJUDPDFLYQ GH ORV LQWHUF

(Q SDUWLFXODU HQ OD PDxDQD GHO VH SURGXMHURQ GI
HQWUH HO IOXMR SURJUDPDGR \ HO IOXMR UHDO HQ HO LQ
\ RWUR D ODV

*UilLFR ,QWHUFDPELR SURJUDPDGR D]XO \ UHDO URMR FRQ )UDQFLD H
'H DFXHUGR FRQ HVWH DQiOLVLVY HO GHVYtR GH ODV V
SURGXFFLYQ IRWRYROWDLFD HQWUH ODV \ GHO HC

SURGXFFLYQ IRWRYROWDLFD HVWDED SURJUDPDGR XQ LQF
KRUD FX\D FDXVD PiV SUREDEOH VHD OD UHGXFFLYyQ GHO S

IRV GHVYtRV HQ ODV LQWHUFRQH[LRQHY QR VH FRUULJHQ L«
UHJODV GHO PHUFDGR LQWHULRU TXH HQ DUDV GH OD F
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RSHUDFLYQ REOLJDQ D FDOFXODU SUHYLDPHQWH FXiO HV I
OD I[IURQWHUD SDUD FRUUHJLU VROR PHGLDQWH OD DFWLY!
GHO GHVYtR TXH QR VH SXHGH QHWHDU

(Q HO FDVR GHO GHVYtR GH ODV HO GHVYtR D FRUUHJI
PRPHQWR \ OD GXUDFLYQ WRWDO GHO GHVYtR HV LQFLHUW
GH VHFXQGDULD GH WRGRV ORV 762V SDUWLFLSDQWHYV H(
FDSDFLGDGHY GH LQWHUFDPELR GLVSRQLEOHYV

13441

1000

Desvio por corregir

Walores

Desvio total

940 w0 00 T3] 10220 100

*UilLFR 'HVYtR GH ODV GHVJORVH GHO GHVYtR QHWHDGR \ SRU FR

(O GHVYtR GH ODV FRQ OD LQIRUPDFLYQ GLVSRQLEO]
FRPSRUWDPLHQWR GH OD JHQHUDFLYQ VLQR TXH VH FRUUF
UHSHQWLQR GH OD GHPDQGD TXH VH LQFUHPHQWD HQ XQF
VLQ JXDUGDU VLPLOLWXG FRQ GtDV SUY[LPRV (VWH LQFU}
PDUFDGR HQ JUIILFR LQIHULRU HV FRPSDWLEOH FRQ X
JHQHUDFLYQ GLVWULEXLGD \ GH SHTXHxR WDPDxR LQFOX\
GH PHQRU WHQVLYQ



COMITE PARA EL ANALISIS
DE LAS CIRCUNSTANCIAS QUE CONCURRIERON
EN LA CRISIS DE ELECTRICIDAD DEL 28 DE ABRIL DE 2025

GOBIERNO
ki < DEESPANA

CONSEJO DE
SEGURIDAD NACIONAL

*UilLFR '"HVYtR GH ODV LQFUHPHQWR :DQYyPDOR” GH OD GHPDQGD

$0 LIXDO TXH FRQ HO GHVYtR GH ODV OD FRUUHFFLYC
HVWH FDVR KDVWD ODV XQD YH] DSOLFDGR HO QHWHR
P ons
1.500 g
1000 : < / o Desvio por corregir

Desvio total

10410 5l 11400

*UilLFR 'HVYtR GH ODV GHVJORVH GHO GHVYtR QHWHDGR \ SRU FR

IRV GHVYtRV HQ ODV LQWHUFRQH[LRQHV \ HQ JHQHUDO Ol
HIHFWR VREUH ODV WHQVLRQHV \D TXH KDFHQ YDULDU OD
FXDO SXHGH SURYRFDU YDULDFLRQHV GH WHQVLYQ HQ HO

SULPHUD RVFLODFLYQ

/IDV LQWHUFRQH[LRQHV MXHJDQ XQ SDSHO LPSRUWDQWH QR
RVFLODWRULRY VLQR WDPELpPQ HQ VX DPRUWLJXDPLHQWR



COMITE PARA EL ANALISIS
DE LAS CIRCUNSTANCIAS QUE CONCURRIERON
EN LA CRISIS DE ELECTRICIDAD DEL 28 DE ABRIL DE 2025

OBIERNO

N CONSEJO DE
E ESPANA

SEGURIDAD NACIONAL

&RP RVHKDH STFDGR HQ UHVSXHWE D @ RVALDFly QGH OV 5( ( DERSWW XQD VHUH
GH P HAGDV SDUD IGFUHP HQIBUH®P RWM XDP HQR UHDFIRQDADV FRQOV IQMIFRGH IRGHV

X &RQRPH D ® SIRRFRBV DFREDARY FRQ HO762 IWDQFpV 57( D @V WH
FRQIEAD FRQ HM SDUD DSTFDUGHVGH @V KDWI @V XQD HGXFRyQ GHO
IOMJDP EIR FRQ ) IDQAD CH 0: IIMQER XQ SWRIWPD GH 0: H
H SRUDFly Q

X $VP VPR \ \DP ElpQHQ@HD FRQGFKRY SIRRFRBY D OV VHDFRWB/ FRQ5 7(
XQD P RALFDFly Q GHOP RGR GH IXQFIRQDP IHQR GHOFIUFXIVWR HQ FRUHQWM FRQIXD
+' 9& GH O IQMFRQH lyQ SDVDQGR D OV GHOP RGR CH HP XOFyQ $&
3PRH DPR®R' & 3PRH  FROXDFRMIQDCH 0: H SRWGRU

X $ oV VHVRIFM D 5 ( 1 WHGXFIUHOIQMUDP EIR H SRUBGRUD 0: SDD
UHGXAIU HO IO GH / N &(' /2 )$/$*8(,5% \ SDID PHRIU HO
DP R XDP IHQR WDBQGR GH UHGXFLUD FDUD GH OV @QHDV 5 ( 1 VRIFMY P DOMOHUER

D 0: HQYO® KRUWD DRXDODFRAE QERWH IICDE HQM TXH @ WHGXFHY Q SOQMDCD
VHDS@DUW D SDMUGH OV

( QVxv DSRWARQHY DO~Q DI HOME KD YIGFXDGR HOP RGR GH RSHIDAY Q GHO
HQDAFH HQ FRWHOM FRQIMXD +' 9& FRPR SRME®GI FDXVD GH DSDUHYQ GH @V
RVADFRQHY FMBQER XQ GREXP HOR WFQER CGH (1762( CH HQ HOTXH WH
SRWYOUD TXH @ RSHUIDFly Q GH HARY HQDFHY HP XOQCR @QHDV GH$& 3PRGH FRQ
@HDV H $& UWDBNV RSHIDQGR HQ SDIDGR SRAID IDYRUMHFHU @ DSDUFlyQ GH

RVADFRQHV

( DFXHER HQMHS5 ( ( \ 57( TXHHABEGFH OV U OV GH RSHIDFly Q GH @ IQMUIRCH Iy Q
HQ WP SR UHDCFRQIMP SO DRXDARGHY D UHD@ DUFXDQGR H MM UHVI R SRURVAIDFIRQHY
QMU UHD HQ GHMUP LQDADV ALFXQUEGADY ( Q HVRV FDVRV HCBUIRRFRER HMIBE®FH TXH
GHEHQ DERSWBWH P HAGDV TXH IQFG\ HQ HQWH RARY RSHIDUD IQMIRQH lyQ+9' & HQ
3PREH \ W\ DHBED RSHU QGRVH HQ HWWM P RGR DXP HQIBUHOYDBRUGH FROWI QD CGH
|0R GH SRWQFID DRYD SRUHCHQDFH - R FHUDUMDQVIRWP DERUAV\ @QHDV HQ HOAMMP D

0 RGR GHRSHIAY QHQ HOTXH @ SRMIAD CARYD SRUHCHIDFH YIHHGH LQED GHP DHDVP LOUD@GHXPD D
GHARUWHOMDSMID
) ONR DSRMHAD FROWIQMVHI~QFRQLID
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( Q FRQMHPXHQAD \ FRP R \H KD P HQFIRDGR WDV @ SUP HUD RVADF Q GH OV

HQ VRUR D OV HOP RGR GH IXQFIRCDP IHQR CGH @ IQMIRQH lyQVH SDW D' &
SRUR TXH @V RVADFRGHY SRAMIRUHV \ D REXUIHURQ FRQ HM P RGR GH IXQRIRQDP HQR
DAIYDGR \ SRU\BQR HWIV RFADARHY QR VHIDQ DMEXIEEGN D @ IQMIRH lyQ
IXQAIRCDQER HQP RGR3HP XOFy Q$ &

6 HJ XQGD RVFLDFLly Q

&RP R FRQVHEXHGFD GH HVIBV QXHYDV RVALDFIRQHV 5 ( ( DERSW OV I XIHQMY P HAGDV
GH DP RWIJ XDP IHQR UHDFIRQDADV FRQ OV LOMUIFRQH] [RQHV

X $ OV VH FRQIRAE FRQ 5 7(  SDUD BHGXFUHOQMUFDP EIR FRQ ) WDQFID D
0: GHVGHOV KDAD OV K ' XUDQM HAB IDVH \VH P DQMQH HOP RGR GH
RSHDAYQ GH @ IQMFRHIyQ +9' & 3PRGH  TXH \H KDED HWBEGFCR
SUHVIDP HOM

x 6HFRQEAND OV FRQ5 (1 SDUD UHGXFIUHAQMUDP EIR FRQ 3 RWYJ DCD
0: DOV ( CBURIUDP D SDVD GH D 0: \ VHFRP HJ y DUHIXOU
DOV K 3RAWMIRP HQM DOV VHDFPXHED FRQ5 ( 1 UHGXFIUHCSURIWDP D
DGFIRQD® HQAM D SDMWGH OV P RP HQR DOTXH QR VH @y D SURGXFILYH HO
FHR D OV

&RP SRUEP HQR GH @ LOMIFROH Ly Q GXUDOM @V ) DVHV  \
$ OV WDV BV 1HY P HQRV RVAMWRURY @V 130RV SRUDV IQMIFRQH IRGHV VH KDQ
SURIUDP DAR @ MVQGRBV D 0: FRQ) WFD\ 0: FRQ3RWYIDO

$ OV OH SRYWAYQD) UWDCQADHVCH 0: \ FRPIHQ DDGHVFHQGHUD P HAGD
TXH VH HP SiH| DQ D HBIYDUD @V WMRHV\ D SHEHYH JHHDAY Q

7V © GAVFRH iyl  HOOMUFDP EIR FRQ ) IDQFID SDVD GH XQRV 0:
H SRUGRUIHV D XQ IQMFDP EIR FDVL. FHR R @HWDP HQM 1P SRUNGRU (VB P IMP D

WQGHGAD FRID-D \ wov &v avsDR CHIEE HOCFUP HOR

GHOVD@R IP SRUBCRUHV GH 0: \ 0: UHVSHADP HQM

( VGHU XQRVP LOMRY GASXpVEHKIEHYHDP RWWXDER ®RADHY Q HOVWWMIR DOV FROVP HAd/
DERSWEDY DQMIRP HOM
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&RP R VH KD H STFDGR FRQ @ FDXGD GH J HQHDAlY Q SRUVREUHWQURGHY HQ FDVFDED \WH
DEDJY DD OV HCP i [ [P RIQMUJDP EIR IP SRMIGRUFRQ) WDQFID @1 DQGR HQ
YDBUDEVR\R D 0: SRUDV @DV GH$& VH P SRWIEDQ 0: \ HO+9' &
HQ3PRGH GHYRMIDD)WQFAD 0: ( QHVMP RP HQR FXDQGRHOGIR GH HQHUD
GHVEH) WDQFID DBDQ D VX YDBUP i [ [P R VH SURGXFH @ SplEGD GH IQRIRQVP R HOWH HO
VIVAP D SHQQUXOU\ HOFRQICHQBOS$ SDMWGH DKt DXQTXH @V @HDV GH IQMIFRQH lyQ
VIXHQRSHIDIYDV @ DSRUBFly Q GHVGH ) UDQRID GHRUHH IQFGVR IQYILIY QERVH HOGNR CH
HQHUID D SDUWGH XQ GHWAP IQDCR IQABQM \ @ DQER D H SRUBUKDD 0: ®
TXHDIWYD D-QP i VO FDXGD GH IUHFXHQAD HQ HODGR HVSDXRO

sQRv VvV avsxpv GHOAVSDRIIII  \H SIRGXFH © GAVFRQH ly Q GHOMIMMP D
SHAQUXOUSRUDRWDFly Q GH @V SIRMFFIRQGHY GH SpUEIED GH MGRRQW R\ RIRV - V

GHVSXpV © GHVFRH lyQ GHOFDE®! +' 9& TXH VHIXID H SRUBQER XQRV 0:
GHVGEH O RVHOHY Q GH @V SRUHOFROSWR GH WMy Q HQ HODCGR HVSDX RO

700 FRPRWH KD H STrDGR OV 1QMIFRCH IRCHYV FRQ ) UDCHD IXCARCDURQ VHI~Q VXV
SDUPHMRY GH MR \ GH DRXHER FRQ ®& PRGRV GH RSHDDAYQ TXH WQDQ
FRQLIXWDCERV

2 SHUDFly Q GHOHQMFH HQ HCP RP HQUR GHOFRMSVR GH WIQVly Q

5 HVSHPR D ©@ FXHWY QGH Fy P R SXGR IQGILUHM P RGR GH IXQFIRDP IHQR3P RGH  HQ
®V HYHORY SRAMIRIHV HOXQFIRCDP IHQR HQP RGR3PRGH  HP XOFly Q GH XCD @QHD
GH FRUHQM DAMED SHP W TXH DQM XQ HYHQR GH SplEGD GH JHHDFly Q HQ HO
VIMAWP D HPPWEER SHQJQUXOU HOIGMR GH SRWMQFID GH GFKR +9' & VH DGDSW D @V
QHFHVIGDGHV GHOWAMP D LQFUHP HQBIQGR VX 1G0R GH HQHUID KDFID @ SHQQUXD \BIO

FRP R ® KDUD XQD @QHD GH FRUIHQM DEMED P HRDQER OV FRQEFRGHY GH HBELTEDG

( AD UHI XOFly Q GH @ SRMQAD DRYD HQ HOHQDFH VH WHDQ D D SDMYWGH @ GIHHQAD
DQIXOUCH OV \MQURGHV D DP ERV OGRV GH @ IIRQMID SRUR TXH QR VH WD GH XD
UHI XOFly QSRUFROAREEH IHEXHQFID  $ VX YH| WDV @ H SHUIHQAD REWQIGD HQHYHQRY
RVADMWRURY SDVDGRV HWM FRP SRUIP [HQR GH HP XOFly Q VH FRQLIXl SDUD \MQHUXQD
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UHVSXHVWD PiV OHQWD \ PHMRUDU DVt HO FRPSRUWDPLHQV
GH OD HVWDELOLGDG RVFLODWRULD

3RU WDQWR VL HO HQODFH +9'& KXELHUD HVWDGR FRQILJ>
GHO FRODSVR GH IUHFXHQFLD OD DSRUWDFLYQ GH SRWHQ

SRGUtD KDEHU VLGR GH KDVWD 0: PiV GH ORV TXH VH C
VROR QR VH KDEUtDQ HVWDGR H[SRUWDQGR ORYV O: ILM
KDEUtDQ SRGLGR LPSRUWDU KDVWD 0: SRU OR TXH C

VLVWHPD SHQLQVXODU SRGUtD KDEHU VLGR PiV OHQWD \
GH OD JHQHUDFLYQ SRU VXEIUHFXHQFLD WDPELPQ PiV O
HYLGHQWH TXH HVWD PD\RU DSRUWDFLYQ GH SRWHQFLD D
SXGLHUD KDEHU HYLWDGR HO UHVXOWDGR ILQDO GHO FROI
SHQLQVXODU VHJ~Q OD LQIRUPDFLYQ UHPLWLGD SRU HO 2S}
GH SRWHQFLD DFWLYD LQHUFLD R UHJXODFLYQ SULPDULD
VREUHWHQVLRQHYV VLIQLILFDWLYDV HQ OD UHG GH N
SUIFWLFDPHQWH HO ILQDO GH OD IDVH GH FRODSVR OR F
GHVFRQH[LYQ GH JHQHUDFLYQ D SHVDU GH XQD UDOHQWL]D
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27526 )$&725(6 $1$/,=$'26

(Q HYWH DSDUWDGR VH DQDOL]DQ RWUDV GLPHQVLRQHV G
H[SOLFDFLYQ FRQFHSWXDO VH LQFOX\H HQ HO $QH[R ;
FLUFXQVWDQFLDV \ IDFWRUHV UHOHYDQWHY SDUD OD FRPS

,QHUFLD

(Q OR TXH KDFH D OD LQHUFLD HO RSHUDGRU GHO VLVWH]
VLVWHPD WHQtD XQRV QLYHOHV GH LQHUFLD GH V VLQ F
GH ODV LQWHUFRQH[LRQHY TXH HV XQ YDORU VXSHULRU D
HQ VX SUR\HFWR ,1(57,$% SXEOLFDGR HO SDVDGR PHV GH H(

(Q FXDQWR D OD GLVSRQLELOLGDG GH LQHUFLD HQ HO VLV
VHIXQGRV PDUFDGD SRU (1762 H VH FRQVWDWD TXH KDVW
DOFDQ]y XQ XPEUDO GH GHULYDGD GH IUHFXHQFLD GH +] \
FRQOOHYDU 3XQ LQFLGHQWH GH JUDQGHYVY GLPHQVLRQHV’
HV GH DSOLFDFLYQ HO UHJODPHQWR GH UHTXLVLWRYV SDUL
GH GHULYDGD GH IUHFXHQFLD GH +] V

3RU RWUD SDUWH D PRGR GH UHIHUHQFLD OD JHQHUDFLYC
IXQFLRQDPLHQWR SRU WLHPSR LOLPLWDGR SRU HQFLPD Gl
GH PLOQXWRYV HQWUH ORYV \ ORV +] /D FRQILIJXUDF
I[IUHFXHQFLD" GHO VLVWHPD HVWR HV ODV SURWHFFLRQH\

+] SDUD HO ERPEHR \ HQWUH \' +] SDUD ORV VHLV HYV
FDVR GH OD GHPDQGD

6HJ~Q ORV GDWRV DSRUWDGRV SRU HO RSHUDGRU GHO VL\
TXH OOHJy HO SULPHU HVFDOYyQ GH GHVODVWUH P

ODV IUHFXHQFLDV HVWDEDQ GHQWUR GH ORV OtPLW
GHEHQ VHU FDSDFHV GH PDQWHQHUVH FRQHFWDGRV $ V
DQWHULRUPHQWH VH FRQVWDWDQ VREUHWHQVLRQHV VLJQ
GH ODV XQ HVFHQDULR TXH KXELHUD VHJXLGR FD
JHQHUDFLYQ LQGHSHQGLHQWHPHQWH GH OD IUHFXHQFLD 3
HQ XQ HVFHQDULR GH PD\RU LQHUFLD \ SRU WDQWR XQI
IUHFXHQFLD OD *ROD GH VREUHWHQVLYQ KXELHUD SURY
FDVR KDFLHQGR FDHU XQD SDUWH VLJQLILFDWLYD GH OD
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FDSDHAEDG GH UHVSXHWID GH OV SURMFHIRCHY SRUVXEIUHFXHQAD  YHUDSDWUIGR UHDMYR D
&V VoV

5 HVHUYD

6 H1~Q® GDRV DSRUBGRY SRUHIRSHIDGRUGHO/MAMP D HOMKMP D SUHVHQED \BP ElpQ
XQ QLYHOEH UHVHYDV KRODGR / D UAVHLYD HY HOP DUIHQ GH SRMQAD GH UHVSDOR R3EDFN
XS TXH WHQH HOWAMP D SDUD XW) DUHQ FXDIXIHUP RP HQR HQ FDVR GH TXH VREWH R
|DGM HQHU D @ UVHLYD HV\BQRD VXEI FRP R*DEDIBU  + D\ GMIDRVWBRY GH UAMVHYD
HQ IXQAY Q GHOWHP SR QHFHVDUR SDWD VX DRWDFlyQ / D Pi V U SIGD ICP HADW HV @
UHAVHYD HY @ UVHLYD SUP DUD TXH HY RAD GP HQVy Q GH @ LQHUAD DQMY FRP HQBED
\D TXH @ W XOFly Q IQABQWVQHD GH IUHRXHGAD TXH CDQ @V P i TXIQDV MQFIRQDV \WH
UHD D P HADQM XCD UHI XOFly Q GH @ SRMQAID 1O HABED HQ @ LHG

$ QARQDE HOM H MM UHVHYD VHRXQEDUD \ WUADUD TXH VH DRYDQ HQ VHIXQERV R
P IRV UAVSHRADP HOM /D UAVHYD @ SXHGH DU \BQR @ JHHIDFyQ FRPR @

GHP DQED R HOD® DFHQDP IHQR VLEIHQ HOP D\ RUSRUFHQIIM & DSRWY @ JHQHDAY Q ( O
\IBR GH UAVHYD TXH SXHGH DSRUBUFDED WFCQREBJ tD GHSHQGH GH VX UDSIGH] GH DUDQTXH
\ UHIXOFYQ\ \BP ElpQGH VLV IXQAIRQDQGER \ D R HIV SDIDGR\  GHEH DUDQFDUGHVEH
IUR

( QIHQHDO®V SURFHAP IHQRY GH RSHUDFly Q H] LTHQ TXH @V UHVHLYDV VHDQ VX LEHQRV
SDUD KDFHUIUHQM DOP Dy RUJWXSR GH JHQHUDFly Q GVSRQE®! HQ HOMMP D ( Q ( VSDXD
HM YROP HQ HV HIFRUWHVSRQEHQAM DAP D\ RUJIXSR QXFEDUHQ HOMAMP D HQHOHORUR
HRV 0: (QHVHPRPHQR KDEtD FHJFD GH 0: GHFRQXPRGH
ERP EHR TXH HV HOSUP HUFRQUXP R HQ GHVFRQHRABWH HQ FDVR GH GHWRBAYH HVFDVH]
GH HQHUD EDBCD GH @ IBFXHQAD  ( Q FXDQR D @ UAVHYD IREDQM  DTXHM® TXH
SXGHD DAYDYH HQ DSWR IPDEDPHOM P IRV @&V QYHBV \BP ElpQ HIDQ P X\
VXSHURUHV D ® QGHFHVDURY ( Q FRFUAR @ UAVHYD WUFDUD D VXELUGYSRQE®! MR
DQMY GHACFIGHQM VXSHUDED BV 0: \ DEDWUVXSHIDED B 0:

5 HVWIFFIRQHV WFQIFDV SDIDHO  GHDEUO

( QD SURIWDP DAy QGH UNWIEFIRQHV \WFQEDV'SDUDHO  GH DEUQIHD@ DED HARD DQMUIRU
VH FRQIED SDWD @V KRV FHQADBN GHOGD FRQ  JUXSRV \WWP IFRV DFRSOGRV FRQ

REQ DHy Q GH FROMROSRUFRQMIQD GH &Y FXDBV  SURIUDP DGRV HVSHRILEDP HOM
SDWD FRQAROGH WMy Q AQ P IFR RAR SURJWDP DGR SRURWD P RIWDFlyQ \ RAR SRU

HAADGD SRUP HIDAR  ( Q FRFUIHIR - FHQWeN oxFepuv
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\ - Hpey H IV
]
I

&RP R VH KD H STrDGR HQ HADSDUNGR GH FDWDAMU DAy Q GHOUMMP DHO  GHDEUO @
SURIWDP DHY Q GH &V JIXSRV \WUWP IFRV HQ FDED P RP HQR GHOGD REHGHHY D REMMYRV
AWDRY CHVHIXUCDG  FRQARGEH WMy QHAWWEFR\ GG P IFR LHVHYD SDUD OV WDP SDV
GHVXEIGD\ EDVCD GH @ GHP DQED BHHVIFHRCQHY HQ @ UHG SRUVREUHFDU D HQ FDVR GH
1 HW

7V HAD@R GHAUSHIIIII © \0GHGHO  GH DEUODILQD® HOM VH FRQW FRQXQ
FIF® FRP EICDGR P HQRV HQ @] RQD VXU 1 R REWBIQM WDV @ RVADMFlY Q GH OV HO
RSHUIDGRU GHOVMIMP D IGHQMEy QHFHMGDG GH FROARDU WOMRGHV \  UHRJ DU HO
DP RW XDP IHQR HQ @ ] RQD VXU SRUR TXH VRIFW @ FRQH ly Q GH XQ QXHYR JWXSR HQ
HAB ] RQDD EXVFDQER @ FHQADOTXH SXGHUD DFRSOGUHQ HOP HQRUMHP SR SRVIE®! &RP R
\D WH KD IQAFDGR HOJWXSR SIRIWP DR IXHIEEE 7™H 11C00 HOM QR @0y D
FRCHRARUDGRR @1 DUD WHP SR DQMV GH @V

$ ORENMVR GH FDUDRWMU] DUHWE FILFXQWIIGFID VH KD VRIFMIGR DORSHUDGRUGHOVIMMP D
DFOWDAy Q GH @V W] RHV SRUOV TXH D SHVDUGH TXH HO USRI  cHouncR
IQAVSRQE®I HQ @ \MWEH GHO  GH DEUO HABED IQFID® HQM SURJUDP DGR HQ HCB' 93
SDD@V KRDVGHO GHDEW® SWRiWP DRy QHQ WP SR wacH O
Bl 7H®& VMWD VRR FXEWYy OV IHHUICDY  KRIDV KDWB OV

( C2 SHIDGRUGHGS MMP D DUXP HQB TXH HQHODQ MV GHO  GH DEUOWH IGHQMEDED
© QHFHMGDG GH FRQIBUFRQ J HQHUDA Q FRQ FDSDRIGDG GH WHI x@uwivy Q H
B & xH ey © SR DRy Q GHIE  Do/HUHQ) KSR FRQ RHID
GH UWWIERRCHY WFQEDV P i V FRP SHWMYD

7DV GHFOWDWH IQAVSRIEG! HB FHQADO HARSHUDGRUDU XP HQW TXH @ GHAMY Q GH QR
P DQMCHUD SURJ UDP DALy Q SRUUHWMEFIRGHV \WFQIEDV HQ P SR UHDAD SDMVIGH @V

VH EDW HQ ©® VMMDFlyQ GH RSHUDFlyQ KDVB HVH PRP HOR \ @ SUHYIMlyQ SDID @V
WIXIHQMY KRV FRQ QYHBNV GH \WQVy Q DEHRXDGRV \  VXIIFIHQMY UHFXWRY SDUD HO

FROAROGH \WQW Q HQ @ ] RD 7DP SRFR VH FROVGHY QHFHVDUD VX SURJUDP DAy Q SRU
RWDV CHFHVIGDGHY  FREHWMUD GH @ GHP DQAD

$ WQAHQGER D VWDFIRGHV VP IDUWVD@GHGRD  GH DEUOHQFXDQR D J KSRV DFRSQGRY
T R souHHQ IGHQMEDWH VIWDFIRQHY SUREGP | WDV SDUD @



COMITE PARA EL ANALISIS
DE LAS CIRCUNSTANCIAS QUE CONCURRIERON
EN LA CRISIS DE ELECTRICIDAD DEL 28 DE ABRIL DE 2025

GOBIERNO

N CONSEJO DE
DE ESPANA

SEGURIDAD NACIONAL

RSHDAyQ \ FRQ FRUHPRY QYHBV GH WMyQ GDV DO

R ( Q PXDOXIHUFDVR FRP R UHVXGBIGR GH @V ALFXQABIGHDV
GHVFMIV\ GH @V GHFIMRCHV DERSWEDV SRUHCRSHIDGRUGHOWAMP D HAR~P HIR I lQDGEH
JSRV WP IFRV DFRSOGRV D OV MR DOMV GHCHYHQR IXHGH  FILD TXH QR
VH KD UHJ MIDGR HQ QQI~Q RWR GD HAM DxR ' HVGHHO  GH HQHIR GH KXER
JSRVWWP IFRVDFRSORVHR DV  \/<SHUDQGR HVD FLUD HOMR
GH® GDV

(Q HWM DJ @AV QR WH IGFO\ H @ JHQHDFY Q KIGH X@D DFRSOA HQ JHQHWDOSRU
P HUFDGR \ TXH\BP ElpQSXHGEH FRONEXIUDIFRQURGEH WVl QHQIXQRY QGH VX \BP DxR

&21), (1&8,%/

*UIFR  * IXSRV WP IFRV DFRS@GRV HQ SURJ WDP D GIDUR 1LQDO 3 ) XHOM HDERWFLy Q SURSID

& RQWROGH WIQVly Q GH @V FHQADGN REQJ DGDV D UHI XOUWQVL Q

( QFRQFUAWR FRP RWHKDH STDER DoV KDELD FHQADGN \WUP IFDV DFRSO@V
FRQRE®@ DAy Q GH W) X@UWQMy QSRUFRMIQD  FHwpe QxFepuVl I
[ Esteleeglasl:zfe 0000000000 |
]
L BwmsteliVier®lby 0 |
]
]
]

/ RV JXXSRV TXH UVXEBQ SURIWP DARV SRU UMMEFIRQHY WFQFDV SDID FRQARDU
\WOVRGHV SHIREHQXQD UHWEXFly Q SRUH@R \ D TXH OV UMAEFIRQHY WFQIEDV VH DV QDQ
P HADQM XQ SURFHAP HQR FRP SHIMYR HQ EDVH D RIHUBV P DUICD®N TXH SHP MQ D
®V SIRYHHGRIV GHOVHYIER UHFXSHWDU VXV FRAWMY | HQ IXQAyQ GHOJWDGR GH
FRP SHWQFLD GH FDGD P HIFDGR \MGHUXQP D\ RUR P HQRUEHCH IFIR

&RQ EDVH HQ @ IQRP DAy Q WHFEIED H MMQ GVFUHSDQRDV VREWH HOFRP SRUBP [HOR

SRUSDUM GH GWODRY J IXSRV H IOABDHRHY HQ UHDHY Q FRQ @ JHWY Q GH WMy QR @
HCQHWUtD WHDRYD  HQ UHDHY Q FRQ & HIBEBHCR HQ @ QRUP DWYD GH DSTHDFlY Q

32  3GHYIARFARP SBP HBUR CGHFARQMROCH WY QGHOUGGHWIQSRW 5HID HUAR -
GHMQR SRUHDTXHVHUHI XD O DR GG GHSURSFAY QGHHHItDHPRMFD D SOMUGH | XHIM/ GHHHID
UHRYDBY FRIHHIAYQ\ UMGRA &LUXDU H GHHHR GHO&RP MyQ1 CARIOH®/0 HFDER
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( QHOFDVR GH @ JHHDAyQUWGRRQD GHPiVGH  0:  TXHHAV REQIDGD D SUIRYHHU
XQFRQURGEH WMy Q SRUFRQVLI QD GH DRXHUER FRQHG 2 HORSHUDGRUKD UHSRWIGR
XQD IQUXIIFIHQM DEVRUF Q GH HCHU'tD UHDRIYD SRU SU FWFDP HOM @ \RWBEEDG CGH &V
JWXSRV DFRSOGRY HQXQR R YDURY SHURGRV GH @ P DxDQD GHO  GH DEUD( Q SDUMFXOU
VHI~Q BV CDRY GHORSHIDGRUGHOWMP D HQ @V ] RQDV FHQADO, VXU GRQGH DQMV VH
GHMABIRQ & IR HORY &H wovyQ & J SRV

B : KDEWDQ DEVREEIGR \RGD @ HHUD WDRWD QHRHVDUD SDUD HO
DGHRXDGR FRQARGAG P IFR GH WMy Q

1 IQIXQR GH &V DIHQAMV KD UHSRUBER KDEHUGHWRDCR R SIRIWDP DR HO - GH DEUOXQ
FRP SRMUP IHOR GH &Y JXSRV \WUWP IFRV GV D @DV R pSRADV DOMIRHY

61QHP EDUR VH KD FROADMEGR FRQ @ IQRWP DFly Q DSRUBGD SRUBY JHQHIDGRUHY TXH
HQ ®V P IRV \ KRUDV DQMIRIHV DOFHIR FRQ QYHBN GH Wy Q \ D HBIDGRYV  SRU
HQFP DGH N HQDWGGH ND YDURVGH®VJUKSRV\WIP IFRV DFRSOGRV (R
UAVSRQADQ FRP R HID GH HVSHIDUHQ HVH FRQM R R EIHQ DEVRUEIDQ P HQRV HQHUItD
UHDRYD GH ® HVSHUDGR SRUHARSHDGRUGHOWWMP D QR DSRUBIQER HOVXIIEHQM FRQMRO
GH WVyQ R HQ DOXQRV FDVRV JHQHUDEDQ HQHUItD WHDRIYD HQ GUJDUGH DEVRIEEHWD
FROUMEX\ HQGR SRIMIQR D HP SHRIDUD VREUHMQVY Q

( Q SDWEXDU VH KD FRP SIREDGR TXH JWXSR FRGHABAR HQ @ 1 RO VWU \H
FRP SR GH IRUP D YIMEGP HQM GMIQID D RUDV FHQADBN FRGHABIGDY HQHVH P RP HOR

X R HSHDE® \ & REVHYDCGR HQ HOUHWR GH OV FHOADBN FRCHARGEDV HWH GD
DDA DAV HY TXH @ DEVRUAY Q GH HCHU tD UHDRYD MJ D XQ SDWY Q DVRADCGR D OV

\WOVRGHY HQ® WG D P D\ RUMQVYQ P D\ RUDEVRUAYQGH UHDRIYD  $\t VH DSUHFAD
SRUHWP SB @ FXWYD GH HGHU tD WHDPWYD FRQ UMVSHRR D @ FXUYD GH \WQWY Q HQ OV

FHoey cHI
B R0 DU AMUIHQHIDOD P DV RUWQMY Q VH REVHLYD XQD P D\ RUDEVRUFy Q GH
UHDRYD

X 6LEHQ FRP R\ D VH KD IQAFDGR HORSHUDGRUUHSRWE TXH @ DEVRUFY Q GH WHDRYD
QR HWD VXIIHHQOM

x 61QHPEDUR HQ HOFD\R GHIII © DevRAy Q GH BDRIYD QR SDUHFH P RWMIDU
QXD WHOFlyQ FRQ HOSHUIOGH WQVyQ (V GHAIU HAD FHQADOP XHWID XQ

ME&RP SHMHAD SRUDM TXHHHIBEGFHOP HRERBItDSDDHH GX®R GHE SHINAV GHWDQSRIM GMUEXHY QCH
HPRURAXG
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FRPSRUWDPLHQWR PX\ GLVWLQWR DO GHO UHVWR GF
FRPSRUWDPLHQWR LQDGHFXDGR SDUD HO FRQWURO GH W

&ERQWULEXFLYQ D OD WHQVLYQ GH RWUDV LQVWDODFLRQHV

(O RSHUDGRU GHO VLVWHPD KD DQDOL]DGR OD FRQWULEXF|
D ODV PRPHQWR HQ TXH FRPLHQ]DQ D LQFUHPHQWDUV

(Q HO FDVR GH LQVWDODFLRQHY GH UHQRYDEOHV FRJHQHL
5" GHEHQ PDQWHQHU XQ IDFWRU GH SRWHQFLD HQ
LQGXFWLYR GH IRUPD KRUDULD 6H KDQ DQDOL]JDGR SRU

LQVWDODFLRQHYV FRQ PD\RU JHQHUDFLYQ HQ HVH PRPHQWR
GH ODV LQVWDODFLRQHY DQDOL]DGDV QR FXPSOtDQ HO FU
6HJ~Q HO DQiOLVLV GHO RSHUDGRU HQ ORV QRGRV GRQGH
OD JHQHUDFLYyQ HUD UHODWLYDPHQWH EDMD FRQ XQD PH
SRWHQFLD LQVWDODGD 3RU WDQWR VH SRGUtD DWULE
SDUFLDOPHQWH DO HIHFWR FDSDFLWLYR GH ODV LQIUDHVYV
TXH HVWiQ PHQRV GHVFDUJDGDV HQ ORV PRPHQWRYV GH ED|

(Q HO FDVR GH FRQVXPLGRUHV GH SXQWRV GH VXPLQLYV
Ob UHG GH WUDQVSRUWH VH KD GHWHFWDGR TXH QR F>
H[LJLGR SRU OD QRUPDWLYD YLIJHQWH HO 3 2 SDUD OR'

Sbub HO UHVWR R HQ VX FDVR SRU ORV UHTXLVLW
SHIXODFLYQ GH 7HQVLYQ GH OD 'HPDQGD 3'5

(Q HO FDVR GH ODV UHGHV GH GLVWULEXFLYQ TXH HVWiQ \
ORV FRQVXPLGRUHYVY GHO 3 2 GH XQ WRWDO GH SXQ!
WUDQVSRUWH \ GH GLVWULEXFLYQ TXH GHEHQ SURYHHU
LOQFXPSOLPLHQWRY HQ HQWUH HO \ HO GH ORV SXQ
WUDQVSRUWH \ GH GLVWULEXFLYQ

3RU WDQWR FRQ ORV GDWRVY GHO RSHUDGRU GHO VLVWH
LQVWDODFLRQHY FRQWULEXtDQ D DXPHQWDU OD WHQVLYC
PHMRUDU OD VLWXDFLYQ HQ OD SURSRUFLYQ HVSHUDGD SR

, QIUDHVWUXFWXUDV FRPXQHV GH HYDFXDFLYQ

(O GHVSOLHJXH GH OD JHQHUDFLYQ UHQRYDEOH YLYLGR HC
IDYRUHFLGR OD DSDULFLYQ GH FRPSOHMDV HVWUXFWXUI
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JHQHUDFLYQ TXH VH FRQHFWDQ D XQ ~QLFR SXQWR GH OD
ORV FDVRV

3RU HILFLHQFLD HFRQYyPLFD \ DPELHQWDO SDUD DSURY
PLQLPL]DU HO LPSDFWR \ ORV FRVWHYV VH KDQ GHVDUUROO
\ OtQHDV FROHFWRUDVY HQ IRUPD GH 3IUERO GH 1DYLGDG"

YbuLbv GHFHQDVY GH SODQWDYV SHUWHQHFLHQWHY D GLVW|
SULYDGRV FRQVWUX\HURQ \ R XVDQ LQIUDHVWUXFWXUDYV F

&DGD XQD GH ODV SODQWDV SXHGH D VX YH] HVWDU DGVI
GH JHQHUDFLYQ PLHQWUDV TXH OD SDUWH FRP~Q SXHGH
JHQHUDGRUHV SRU XQD VRFLHGDG SDUWLFLSDGD SRU YD
VLQ SHUVRQDOLGDG MXUtGLFD $,( R LQFOXVR SRU XQ WH
FRP~Q GH HYDFXDFLYyQ VXHOH D VX YH] VXEFRQWUDWDU
RSHUDFLYQ \ PDQWHQLPLHQWR GH ORV DFWLYRV VLHQGR H
PDQLREUDQ \ FRQWURODQ ODV SURWHFFLRQHV \ PHGLGDV

(VWDV HVWUXFWXUDV GH WLWXODULGDG \ JREHUQDQ]D WD
HYHQWR FRPR HO GHO GH DEULO \D TXH QR UHVXOWD IiF
HQ RFDVLRQHV KD UHTXHULGR TXH HO JHVWRU GH OD
FRQVHQWLPLHQWR GHO FRQMXQWR VH VRFLRV LGHQWLIL
DVHIJXUDU VX FRKHUHQFLD \ FRPSDUDELOLGDG

(Q DOJXQDV RFDVLRQHV HVWDV VRFLHGDGHV KDQ PRVW
FDSDFLGDG SDUD UHFDEDU \ DQDOL]DU ORV GDWRV VROLFL
WHUFHURY SDUD HVWDV WDUHDV \ GDQGR ODUJRYV SOD]RV ¢

8QD GH ODV FXHVWLRQHV LGHQWLILFDGDV FRPR UHOHYDQ
JHQHUDGRUHV FRQHFWDGRYV 3DJXDV DEDMR’~ QR VLHPSUH V
JHVWLYQ GH ODV FRQGLFLRQHV \ RSHUDFLYyQ GH ODV LQI
UHODFLYQ FRQ OD WHQVLYQ TXH KD VLGR XQD YDULDEOH
GLVWLQWRY JHQHUDGRUHV KDQ UHSRUWDGR QR FRQRFHU
JHVWLYQ GH ODV LQIUDHVWUXFWXUDV GH HYDEXDFLYQ D OD
WUDQVIRUPDGRUHY HQ OD LQIUDHVWUXFWXUD GH HYDFXD
WUDQVIRUPDFLYQ \ JHVWLYQ LQGHSHQGLHQWH SXHGH JH(
GHVDUUROOD HQ HO SRVWHULRU DSDUWDGR UHODWLYR D L
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3RU RWUD SDUWH ODV SURSLDV LQIUDHVWUXFWXUDV GH
FDSDFLWLYRV \ SRU WDQWR VX SURSLD FRQWULEXFLYQ D
WHQVLYQ OR FXDO GHEH VHU WHQLGR HQ FXHQWD HQ VX G

(Q WRGR FDVR HV LPSRUWDQWH UHFRUGDU TXH OD UHJXO
REOLJDFLRQHV \ UHTXLVLWRYV WpFQLFRVY GH RSHUDFLyYQ \ |
IURQWHUD FRQ OD UHG

*UDQXODULGDG GH ORV PHUFDGRYV

(Q ODV LQWHUDFFLRQHY FRQ ORV GLVWLQWRY DJHQWHV KLC
HQ HO UHWR TXH VXSRQH HO DYDQFH GH PHUFDGRV KR
TXLQFHPLQXWDOHV (Q HVWH VHQWLGR GHVGH HO GH P
PHUFDGR LQWUDGLDULR HV FXDUWR KRUDULD (V GHFLU S
GLVWLQWRY GHO PHUFDGR HQ FDGD KRUD OR FXDO SXHGF
GH SURGXFFLYQ R HQ ORV HQODFHV HQ FDGD XQR GH HVWR

(VWH SUR\HFWR VH LQLFLD HQ HO DxR FRQ HO REMHWLY
GHO 5HJODPHQWR 8( GHO 3DUODPHQWR \ GHO &RQV
HQ HO TXH GHWHUPLQD TXH ORV 1(02V GHEHQ RIUHFHU D Ol
RSRUWXQLGDG GH QHJRFLDU D LQWHUYDORY DO PHQRYV WD(
GH GHVYtRV R ,PEDODQFH 6HWWOHPHQW 3HULRG ,63 WDC
ORV PHUFDGRYVY LQWUDGLDULRYV

(VD PD\RU JUDQXODULGDG GH ORV PHUFDGRV LQWUDGLDUL
PLQXWRV MXQWR FRQ HO GHVDUUROOR GH XQ PL[ GH JHQ
FRQ PD\RU FDSDFLGDG GH UHVSXHVWD D ODV VHxDOHV GH
ORV IOXMRV GH HQHUJtD VHDQ FDGD YH] PiV IUHFXHQWHYV

PD\RU PDJQLWXG OR TXH VXSRQH XQ UHWR FUHFLHQWH SD

$VLPLVPR HO KHFKR GH TXH FRQ OD UHJXODFLYQ DFWXD¢
VXMHWD D IDFWRU GH SRWHQFLD HQ OXJDU GH FRQWURO ¢
VXELGDV \ EDMDGDV GH HVWD JHQHUDFLYQ SURYRTXHQ D
DEVRUFLYQ GH HQHUJtD UHDFWLYD FRQWULEX\HQGR D HVW

/D UHOHYDQFLD GH ORV FDPELRV EUXVFRV GH SURJUDPEL
LQVWDQWiIiQHD GH UHDFFLYQ GH ODV WHFQRORJtDV FRQHF\
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GH SRWHQFLD D VHXxDOHV GH SUHFLR R D FRQVLJQDV DVt
PRPHQWR HVWDV WHFQRORJtDV HVWiQ VXMHWDV + SRU UHJ.
8QD YDULDFLYQ EUXVFD DO DO]JD R D OD EDMD HQ SURGXF
SUHFLR FRQOOHYD SRU WDQWR XQD FRQWULEXFLYQ WDPF
WHQVLRQHYV SXHVWR TXH OD DEVRUFLYQ GH HQHUJtD UHDF
HVWi FRQILJXUDGD SDUD LU GLUHFWDPHQWH OLJDGD D OD
DGLFLRQDO FDPELRV HQ OD SURGXFFLYQ HQ LQVWDODFLR
GH ODV OtQHDV DVRFLDGDV \ FRQ HOOR FDPELRV HQ VX |
HQHUJtD UHDFWLYD \ SRU WDQWR HQ ODV WHQVLRQHV

&RPR VH KD VHXxDODGR HVWiI SUHYLVWR TXH HO PHUFDGR G
D QHJRFLDUVH FRQ SHULRGLFLGDG FXDUWR KRUDULD FDV
FDGD KRUD (O DUUDQTXH GHO PHUFDGR GLDULR FXDUWR K
MXQLR GH KDELpQGRVH UHWUDVDGR OD IHFKD DO GH
&EXDQGR HO PHUFDGR GLDULR VHD FXDUWRKRUDULR OD
SURJUDPDV FDGD PLOQXWRYV VHUIQ SRWHQFLDOPHQWH PD\
HO TXH PiV HQHUJtD PRYLOL]D

5HODFLYyQ GH WUDQVIRUPDFLYQ \ YHORFLGDG GH YDULDFLYy

8QD GH ODV FXHVWLRQHV TXH VH KD VXVFLWDGR GXUDQWF
oDV WHQVLRQHV HV FyPR OD YHORFLGDG GH ORV FDPELRYV (
\ QR WDQWR ORV YDORUHY DEVROXWRY DOFDQ]JDGRV SXHG
SDUWHV GHO VLVWHPD UHGHV GH GLVWULEXFLYQ JHQHUDI

'HELGR D TXH ODV WHQVLRQHV GH OD UHG GH WUDQVSRUW
VXSHULRUHV D ODV GH RSHUDFLYQ GH OD UHG GH GLVWU
JHQHUDFLYQ R FRQH[LYQ GHO FRQVXPR HV QHFHVDULR LQ\
HQWUH XQRV \ RWURV HOHPHQWRYV (VWDV PiTXLQDV QR VR
TXH VLUYHQ SDUD UHJXODU \ PDQWHQHU QLYHOHV DGHFXI
PRGXODQGR ODV YDULDFLRQHV TXH VH SXHGDQ SURGXFLU

IRV SURFHGLPLHQWRY GH RSHUDFLYQ HVWDEOHFHQ YDORUI
VH GHEH RSHUDU OD UHG SHUR QR LQFRUSRUD DFWXDOPH

'"HFLVLYQ GHO ODUNHW &RXSOLQJ 6WHHULQJ &RPPLWWHH RSHUDGRUF
PD\R GH PRWLYDGD SRU FRQVWDWDUVH TXH DOJXQRV RSHUDGRUH"®
WpFQLFDPHQWH SDUD HO DUUDQTXH HQ OD IHFKD SUHYLVWD GHO GH
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O YDUDAYQ GHUYDGD GH @ WV QP i V D® GH XQ SUQASIR JHQHDOGH TXH GHEHU
JDUDQYDWH HQ\RGRY &Y FDVRY @ QR H MMQFID GH XQD FRQGFlY Q GH ICHBELTEDG CH
OV WMRGHV TXH SXHED GHUYDUHQ XQD VWDl Q GH FRDSVR GH WO Q (VM UHTXMWR
SXHAH UMVXGBUP i V UWWIEWYR  HQ FIHWRY FDVRV TXH ©@ FRQAFlyQ GH P DOMHU @

WMy Q

$\WQAHQR DOKHFKR GH TXH OV \WQVRGHV SXHGHQ IGRWDU D XQ OGR X RAR GHO
WDQVIRWP DARU &Y WDQVIRUP DERUHV TXH UHEXFHQ @ \WQWy Q GH @ HQHUItD GH @ UHG CH
DQVSRUM KDB &V GMIDRY QYHBN GH @ UHG GH AMIEXFly Q\ KDWE @V FRQUXP IGRUHV

VXHBIQ FRODUFRQ GMIDEN A\RP DV TXH SHUP IWQ DMWEUD UHDFl Q GH Wy Q HOMH XQ
OCR\ RUR HQ\RWUR D @ WHDFly Q GRP ICDO3 RUBQR HQ IXQRy Q GH @ FRAIXIDAY Q HQ
XQ P RP HQR GDGR GH HVRV WDQVIRWP DGRV HV SRVIEG! TXH XQD \WQWy Q FRUHAY

GHOAR GH ®V @ MV P DUFDGRV SRUD QRWP DIYD  HQ @ UHG GH \WDQVSRWA VH SHURED
FRP R XQD VREUHWQV Q HQHADGR GH @ GMMEXFly Q R SDUD BV J HOHIDGRUHY FROHABGRY
DX ,&(

( Q HOFDVR GH JHGHIDGRUAY HV SUHFAVR DFOUWDUTXH OV REQ DARGHY HAVQ UHHUGDV D
OV FRQAFRGHY HQ @ UHG GHWDQVSRWAM 3 RUBQR VH IGHQMEDQ DRV FRP SDMEBN FRQ
XQD IQDGHRXDED FRQUXWDAYQ GH @ WHDFyQ GH WDQVRWP DFlyQ HOMH @ UHG \

JHQHDAY QR GMMEXFly Q SXGHQER VHUXCQR GH @V I DRRUHV TXH KD SRAGR FROMEXIUHQ
OV FDIGDV GH JHQHDAY Q \BQR HQ GMUEXFlyQ FRP R HQ WDQVSRWM $ VX YH  HWR
SXHEH FRQOM WDQ DUH SRUXQ H FHVR HQ @ YHBFICDG GH YDUDFlyQ GH @ WQWyQ

SDIWHQER GH XQDV UHDFIRCHY GH WDQVIRWP DAy Q FRUMABV HQ XQ FROM \R GH Wy Q
EDYD R P RGHDED XD VXEICD GH \WMQMy Q HQ @ UHG GH WDQUSRWM & VXIIEIHQMP HQM
WSIGD DXQIXH SHWP DQH FD VIHP SUH GHOAR GH SDU P HARV  SXHCH VXSRQHU XQD
VREUHMOQVY Q HQ HORMR @GR GHOWDQVIRUP DGRU WL p\ViM QR VH KD DMWBGR GH IRWP D
VXILFLHQMP HQWM i J1CD @V QXHYDV FRQAFARCHY

61Q HPEDUR FRPR \VH KD IQAFDGR DQMIRP HQM HV SUHFVR GHDFDU TXH ®V
SURFHGP IHQRY GH RSHIDAyQ QR HABEGFHQ DRWD® HQM @ MUFIRCHY DOUY R CH
YDUDHY Q CH WMy Q

&RUHDFLy Q FRQ SRWMQFLD VIQFURQD DFRSMGD\ FRQ J HQHWDFly Q | RRYROBIED

8 @ HP SUHVD FROVXGECOIIIIIII <KD HVWGDGR © FRUHDAY Q HOWH @ YROMEEDG GH
@V WMRCHY HQ @ WHG @ SUREDEIMEDG GH REVHYYDUHYHQRY H WHP RV GH WMy Q\ @

FDQUWEDG GH JHQHDAY Q DUQARD IRRYREBIED \ GH JHCHDAY Q MQFLRD  FRQ FRQIRO
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GH WHQVLYQ SRU FRQVLJQD DFRSODGD +D UHDOL]DGR HO
SUHYLDV DO GH DEULO \ SDUD ODV SRVWHULRUHV DO
VLVWHPD YLHQH DSOLFDQGR XQ 3PRGR GH RSHUDFLYQ UHIF
HQ XQD PD\RU SURJUDPDFLYQ GH JUXSRV FRQ FDSDFLGDG
UDPSDV 3VXDYL]DGDV' GH VXELGD \ EDMDGD GH LQVWDODF|
OD HOHFWUYQLFD GH SRWHQFLD WLHQHQ FDSDFLGDG Gt
FDQWLGDGHY GH JHQHUDFLYQ HQ LQVWDQWHYV

IRV UHVXOWDGRV GHO DQiOLVLV PXHVWUDQ TXH H[LVWH
HVWDELOLGDG GH ODV WHQVLRQHV \ OD FDQWLGDG GH .
JHQHUDFLYQ VIQFURQD DFRSODGD DXQTXH HVWD FRUUHOD
ORV QXGRV REVHUYDGRYV

'H KHFKR HQ OD PD\RUtD GH ORV QXGRV GH OD UHG DQDOL
HQWUH OD HVWDELOLGDG GH ODV WHQVLRQHV \ OD FDQWLC
JHQHUDFLYQ VtQFURQD DFRSODGD 3RU HMHPSOR VH REVHI
GH HSLVRGLRV GH WHQVLRQHYVY LQHVWDEOHYVY FRQ SRFD JH
JHQHUDFLYQ VtItQFURQD DFRSODGD 6LQ HPEDUJR VXV DQi:
PXFKR PiVGHWHUPLQDQWH HQ OD HVWDELOLGDG GH ODV W|
VH UHDOLFHQ HQ HO VLVWHPD DQWHV R GHVSXpV GHO GF

$Vt GHVGH OD DSOLFDFLYQ GHO PRGR GH RSHUDFLYQ UHIR
FRPSRUWDPLHQWR FODUDPHQWH PiV HVWDEOH FRQ PHQR
RFXUUHQFLD GH HYHQWRYVY H[WUHPRV SDUD XQ PLVPR QLYH
JHQHUDFLYQ VtQFURQD DFRSODGD (V GHFLU DLVODQGR
JHQHUDFLYQ IRWRYROWDLFD R PD\RU R PHQRU SRWHQFLD F
DFRSODGD HUD PiV GHWHUPLQDQWH HO KHFKR GH VL ORYV
SRVWHULRUHYVY DO GH DEULO

3RU WDQWR VH GHVSUHQGH TXH KD\ XQ FRPSRUWDPLHQWR
GH DEULO TXH QR VH H[SOLFD H[FOXVLYDPHQWH SRU XQD
DFRSODGD

(Q DXVHQFLD GH FDPELRV QR LGHQWLILFDGRY HQ RWUDYV
FRQWURO GH WHQVLYQ HVWD PD\RU HVWDELOLGDG REVHU
FRQ ODV UDPSDV PiV VXDYL]DGDV \ R FRQ XQ FDPELR HC(
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JHQHDAY Q GHP DQED\ GVWIEXHY Q HQ FXDQWR D VX FRQUEXFY Q DOFRQWRGEH WMy Q\
SRUIBOQR FRQ @ WMY GH TXH HAAD GHACHGHQM p\AM | XH ICDGHFXDCR R IQUXITHHQM

( SWVRGRV SWHYIRV DO  GHDEUO

$OXQRV DIHQMV KDQ UHHUGR HSIVRGRV SUAYIRV GH IQHWBEITEDG HQ @V \MOURGHY HAM

PMPRDXR AMIQGRHO GHHHR HO GHPDJR\ HO \  GHDEUO WHDFIRQDGR

O VWDFyQSUHID GHOGD  FRQ © GH HVIRV SUHFHGHQMY  SDUEXOUP HQM FRQ @ GHO
GH DEUD

( QDP ERVICAGHOMY GO\ GHDEUOHOMMP DIXHFDSD] GH FRUHI U GHWYIDF Q

GH \WQVRGHY FRQ B BFXWRV GVSRQIEBN HQ HOVMAMP D MQ P D\ RUHV UHSHIPXMIRGHV

TXH OV VHxDDGEDV 1 R REBQM GDGR @ UHBIYDGAID TXH VH KD GDGR D @V HYHQRV GHO
\ HO  GH DEUCHQ YDUDV GH @V DSRUBFIRGHV WHALEIGDV VH SURFHGH D FRQIOXDFly QD

DQDO DU ARV WDFRGHV  FRQ HOREMR GH H WDHU VP LOXGHV \  GIHHGADV FRQ
UVSHARDO  GHDEUD

(SWVRGRGHO GHDEUOGH

(O &HDEUOD OV WH SURGXR XQ HSMRGAR GH VREUWHWOVRCHY HQ @ UHG CH
WDQUSRW TXH SRRy @ GMRH IyQ &H Pi v &H X0 I
I 00 <DV VXERMIBFRQHY GH HYDRXDRY Q GH J HGHWDAy (N
I
L BeveerVisieVkVeeWlsey |
]
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Tensiones en Nudos Piloto

430
WELIANA 400 kY
®GUILLENA 400 kV
@ HERNANI 400 kV
@ MESON V. 400 kV
®RUE! 400 kV

@55 REYES 400 kV

VIC 400 kY

B:45 18:50 18:55 159:00 1905 1910 19:15

*UilLFR 7THQVLRQHY GH OD UHG GH N9 GXUDQWH HO LQFLGHQWH GHO

7ubv DGYHUWLU ORV LPSDFWRV GH HVWH HYHQWR GHVG
(FROyJLFD \ HO 5HWR '"HPRJUIILFR VROLFLWY DO 2SHUDGRU ¢
'LFKR LQIRUPH VH UHFLEH HO GH DEULO SRFR DQWHYV GH

/ID HISOLFDFLYQ GDGD SRU 5(( VREUH HO HSLVRGLR HV TXH
VL ELHQ GH PDQHUD DLVODGD VRQ UHODWLYDPHQWH IUHF.
GHO SDVDGR GtD GH DEULO FRLQFLGLHURQ VLPXOWIQHD

x (O FDPELR GH SURJUDPD GH LQWHUFDPELR FRQ 3RUWXJ
LPSDFWR PX\ LPSRUWDQWH HQ ORV IOXMRV GH WRGD OD

x (O JUDGLHQWH GH EDMDGD GH OD SURGXFFLYQ IRWRYRC
WtSLFDPHQWH GH 0: PLQ HQ HVRV LQVWDQWHYV (VWD U
UHVXOWDGR DVLIQDGRV HQ ORV VHUYLFLRVY GH EDODQFt!
HVH FXDUWR GH KRUD

X ,QGLVSRQLELOLGDGHV GH UHG LPSRUWDQWHY HQ OD ]
WUDQVSRUWH VH IRFDOLFH HQ XQDV SREDV OtQHDV TXF
FRQVXPLHQGR UHDFWLYD D HVWDU GHVFDUJDGDV HQ DS
FRPR FRQGHQVDGRUHV
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x  ( GHVWBIGR CH O IOMUIFRQH ly QFRQ) IDGAD FRQXQD @QHD IQAVSRQIE®I\ FRQPI [IPR
SURIWDP D H SRUBGRU ( OWDQVSRWM VH FHQADE DED GHVGEH 3 RWYJDOD ) WDGQAD D
WDYpV GH XQD | RGD FHQWR GHEIQIGD

x 1 D UHGXAGD JHQHDAY Q FRQYHCAIRCDOWWUWP IFD H KIGQUW XD DFRSOED HQ HOMMP D
$PXDE HOM HWE HV @ ~QED \MFQRBID TXH SIRYHH UHIXOFlyQ FRQMXD CH @
\WQVyQ / D P D\ RUSDUM GH HWRV JXSRV KDEtDQ VIGR DFRSOGRY SRUUHNEFIRGHY

WFQEDV SDUD HOFRQWRAFRQUXR GH @ WMy Q

x |/ DIHQHIDFyQHy@D\ IRRYRWBAED HWD HO GH @ JHQHWDAl Q FRQHARGD HQHO
VIMMP D\ GDGR TXH DRXD® HQM VX SDWMFSDAlY Q HQ FRQARAEH WOy Q HMIV EDVDED

HQ WHI XIP IHQR GHADRRUGH SRIMCHD  CR D\ XGDURQ D VXMMRUHCSHUIOEH \WVRCHY

5(( \IP ElpQ P DQUHWY TXH @ VMMDFlyQ GHOGD  KXEHD VIGR GMIDI L HAD
JHQHDAY Q UHQRYDE®! IRRYRWBAED \ Hy@D FRROVH O \WQMyQ D XADQER D\t D
P DQMCHU HABEG! @ \WQWy Q HQ WP SR DO\  HYMIQER HODFRSOP IHQR GH JUXSRV
\WUP [EFRV SRUHVNEFIRCHY

( QXQD FRP XQFDFly QS~E@D 5 ( ( IQAFy TXH QR SRAD FRUMDFIRDWHHIAD FRPR
KHFKR DMDGR\ H FHSFIRQDOFRQ HOFHUR HQHU pWR REXUWIGR HO - GH DEUD

x (0*726( kD WDODR XD VREWG Dl sow ™H QRPH VREWH HO
FRP SRUBP [HQR GH VXV IQABOFIRQHY GH GHP DQED FRHABEDV D @ UHG GH WDQVSRUA

HoaD CHDEUWI FRQIWP D TXH VH UHI DMDURQ VREUHWMOURGHY FRP SDIEGN FRQ
O GHMRCH Ly Q GH ®V HTXISRV GH DEXHUER FRQ @ FRQILI XUDFly Q GH @V SIRMFFIRQHYV

( QFXDQR DOFRP SRUIP HQR GH @ JHHDFly Q\WWP IFDHOBD  GHDEUO\ GH DFXHWER
FRQ @ IQRWP DAy Q SIRSRIARQDED SRUGY \WYDUHV GH OV FHORDBN \RGRV B JIXSRV
DQD@ DGRV UDFFIRCDURQ GH\BARWP D TXH DOVXELUDV \WMOURGHY HQ\WRGRD @V K WH

IQFUHP HQW VX DEVRUFly Q GH UHDRWYD

" HKHKR HQHODVRGH O FHOWW @vy D ocevREHUFDVII GH HQHUtD
WDRWD PiVGH YHHVPIV®Pi [P R DEVREIGR HQ HOP IQ\R GHoab  H
DEUWO SRU® TXH VH FRGFG\ H TXH WD FHQADOM GVSRQH GH @ FDSDAGDG \WFQEFD GH

@1 DUD QlYHBI GH DEVRUHY Q GH BHDRWYD VXSHURUHV D ®&Y TXH P RWY HQ ®V P RP HORV
FOYHGO GHDEUO

(SWVRGRGHO GHDEUOGH
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(O FDVR GHO GH DEULO IXH RSXHVWR 5(( KD LQIRUPDGR
GH FDtGD GH ODV WHQVLRQHV HQ HO VLVWHPD HQWUH
FRQVHFXHQFLDV QL HQ LQVWDODFLRQHV GH JHQHUDFLYQ Q

OOCICIOE

*UIilLFR 7THQVLRQHY GH OD UHG GH N9 GXUDQWH HO LQFLGHQWH GHO

(Q UHODFLYQ FRQ HVWH HSLVRGLR \ WDO \ FRPR VH GHVSUF
KD LQIRUPDGR GH TXH VH WUDWy GH XQ IHQyPHQR GH FDtG
HQWUH ODV \ TXH QR WXYR FRQVHFXHQFLDV QL HC
QL HQ FRQVXPR \ TXH IXH SURYRFDGR SRU GRV IDFWRUHV

x 8Q LQFUHPHQWR HQ HO LQWHUFDPELR H[SRUWDGRU D )U
FRQ XQ FDPELR GH SURJUDPD GH LQWHUFDPELR D ODV
GH H[SRUWDFLYQ

X 8Q LQFUHPHQWR HQ OD JHQHUDFLYQ VRODU IRWRYR
DSUR[LPDGDPHQWH DXQTXH HO FDPELR GH SURJUDPD D (

$PEDV FDXVDV DXPHQWR H[SRUWDFLYQ D )UDQFLD \ DXPHQ!
FRPR XQ LQFUHPHQWR PRGHUDGR GH OD GHPDQGD 0: D
XQ LQFUHPHQWR HQ ORV IOXMRV SRU ODV OtQHDV GH WU
SURYRFD XQ PD\RU FRQVXPR GH HQHUJtD UHDFWLYD \ XQD [
HO VLVWHPD HOpFWULFR SHQLQVXODU HVSDXRO FRPR VH |
SULQFLSDOHYVY QXGRV SLORWRY GH OD UHG GH WUDQVSRUW
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&HOMR\ 6XURHVM (03D WVH UMY XQ SHUIOGH \WOVRGHY D @ EDND GXUDQM HO
HYHQR

)$6( 5(326,&11"' (/ 680,1,6752

( BURFHVR GH UHSRVIFY Q GHOMMP D KD MGR UHFRCRACR D QYHGLDARQDOH IQMCDAIRCDO
SRUVX DI I@DG

1R REWIQM VH KDQ IGHQMEDGR HBP HQRV TXH SRAWDQ KDEHU FRONMEXIGR D XQD
UHSRVIEly Q VRGDYID Pi V W SIGD  WHGXFIHQER DVt HOIP SDRR GHOFHIR SHQIQUXOU GHO
SD\DGR  GHDEUD

,QFLGHQFLDV GAWIRVBGDV HQ HODULDQT XH GH @V HTXLSRV

(Q SUPHUGJIDU VH FXHQD IQRWP DFlyQ FROMMOM FRQ HOKHFKR GH TXH YDUDV
IOABOFRQHY FRQ RED DFly Q GH DUDQTXH DXWQRP R 1ICDE HOM QR SXAHRQ CDUHDY
SUMIBAY Q GH IRUP D HWIE®! XQpQGERVH DOMMP DVRBR XQD YH] KXELHUD @U DGR WMy Q
GOHWIRU GH RUD GH OV MOV QRWP DB HQM DQFOCDV HQ DOXQD GH @V
IOMFRH [RGHV  ( WR WDBIQIY @ SXHAD HQ P DURKD GHOPHVTXHBME  GHOMVMMP D
HPPWER TXH SRAMUIRIP HQM SHUP MUID UHSRCHUHOVXP LQMIR D @ GHP DQED
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, QFLGHQFLDV IGHOW LFDGDV HQ @ GMMEXFLY Q

(Q VHIXQER GJDU YDUDV HP SUMVDV GMUEXICRIDV KDQ UHSRWBER P SRVEIGEDG GH
DRDU P HADQWM \WBP DQGR HQ YDUDV GH VXV VXEHWIFIRGHV IQFOVR XD YH p\VV
KDEDQ UHFXSHUDGR \WQVy Q\ VH FRQIBED FRQ DXVRUJ, DFly Q SDUD DIP HQRUQXHYD FDUD
( WR REQly DOGHVSD] DP IHQR GH HTXISRV D OV WXEHWIFIRQHV  IQFUHP HQBIQGR HO
P SR KDAB @ SBID UHSRVIFY Q

' H DEXHER FRQ @ IQRWP DFlyQ WHEIGD \H FROABMY TXH HOSURFHVR \ HOUW R GH
UHSRVIFly Q YDUDURQ HQ IXQFlyQ GH @ XEIFDFlyQ JHRIU IIED &RP R VH KD IQAFDGR
DQMIRP HQM SDUD SREHUUHSRQHUHOVXP IQMAR HV GHFHVDUR QR VR® TXH @ XELFDFly Q
FRUMVSRQAHQM HQ @ UHG GH WDQVSRUM UHFXSHUH WY Q MIGR TXH HY QVSRQE®!
JHQHDFly Q VXIIELHQM SDUD HTXICEUIDU® GHP DQED HQ @V *HVFDBQHY HQTXH YD\ D D VHU
IQFRUSRIDCD
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(Q HYWH VHQWLGR VH KDQ HQFRQWUDGR GLYHUJHQFLDV F
OD UHG \ HO WHUULWRULR ]JRQDV FRQ PD\RU GLVSHUVLYQC
Q~PHUR GH VXEHVWDFLRQHV PiV VHSDUDGDV HQWUH Vt
GHPDQGD

3RU RWUD SDUWH VH KDQ FRQVWDWDGR GLIHUHQFLDV HQ
ObV UHGHVY GH GLVWULEXFLYQ

X 6LVWHPDV GH WHQHPRP@GIRFLRQHVY QRUPDOHV ODV VXEF
WHQVLYQ VRQ RSHUDEOHV SRU WHOHPDQGR HV GHFLU V
HQ UHPRWR GHVGH ORV FRUUHVSRQGLHQWHYV FHQWURYV
HPSUHVDV GLVWULEXLGRUDV KDQ UHSRUWDGR LPSRVLEL
UHPRWD HQ DOJXQRV FDVRV REOLJDQGR D DFWXDFLRQH
SHUVRQDO D ODV VXEHVWDFLRQHV SIDU D LWD O HI@W LPMDYC
FRQ HOOR OD UHFXSHUDFLYQ GHO VXPLQLVWUR

x 'LILFXOWDG GH WHOHFBRRRDGRDBLRORHWDQWHULRU ORYV
LGHQWLILFDGR GLILFXOWDGHYV HQ ODV WHOHFRPXQLFDI
FRQWURO \ ORV HTXLSRV GHVSOD]DGRV FRPR HQ DOJ~Q
GHO 2SHUDGRU GHO 6LVWHPD \ ORV FHQWURYV GH FRQWUF
TXH HYHQWXDOPHQWH SXGLHURQ VHU VXEVDQDGDV FF
UHSRVLFLYQ

$1E/,6,6 '( /126 6,67(0%$6 ',*,7$/(6

6H HVWDEOHFH FRPR REMHWLYR SULPDULR OD VXSHUYLVL)
DQDOL]DU OD LQIRUPDFLYQ GH FRQWH[WR \ DTXHOOD UHJL
FRQ HO ILQ GH LGHQWLILFDU SRVLEOHV LQGLFLRV \ HYLC
FLEHUDWDTXH R FLEHULQFLGHQWH FRPR FDXVD GHO HYHQ
HVSDxRO HO SDVDGR GH DEULO GH

(O DQiOLVLV VH UHILHUH D OD IHFKD PHQFLRQDGD \ ORYV
WHPSRUDO OtPLWH GH GtDV SUHYLRV WRPDQGR FRPR UHI

3buDb OD SULRUL]DFLYQ VH HVWDEOHFHQ ORV VLJXLH
FULWLFLGDG SDUD HO DQiOLVLYV
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SBULRULGDG (YHQWRY DFWXDFLRQHV R HYDOXDFLRQ
D ODV \ ORV PLQXWRY DQWHULRUHYV

SULRULGDG /IDV KRUDV SUHYLDV GHO GtD GH DEUL
GH SULRULGDG

SULRULGDG (O GtD GH DEULO
SULRULGDG IRV GtDV DQWHULRUHYV

&HQWUDQGR HO DQiOLVLY HQ GHWHUPLQDU VL XQ FLEHUDW
TXH DIHFWy DO VLVWHPD HOpFWULFR HQ OD IHFKD DQWHULTF
REMHWLYRYV HVSHFtILFRV

$QiOLVLVY GH SRVLEOHVY DFFHVRV QR DXWRUL]JDGRV VR

(YDOXDFLYQ GH LQGLFLRV WDOHV FRPR PRYLPLHQWF
DFWLYLGDG GH WHUFHURYVY QR DXWRUL]DGD

(YDOXDFLYQ GH SRWHQFLDOHV FYyGLJRV GDXLQRV H[LV
GH HOORYV

,GHQWLILFDFLYQ GH DOWHUDFLRQHY QR DXWRUL]DGDYV

&DtGDV GHO VLVWHPD SURYRFDGDV SRU DFFLRQHV L
VHUYLFLRVY R TXH QR WHQJDQ XQD SRVLEOH H[SOLFDF
UHVSRQVDEOH GH HVWH

(ISORWDFLYQ R LOQWHQWR GH H[SORWDFLYQ GH YXOQHL

(QYtR QR FRQWURODGR GH VHxDOHV X yUGHQHV GLJL
IXQFLRQDOLGDG GH RWURV VLVWHPDYV

2WUDV TXH SXHGHQ HVWDU UHODFLRQDGRV FRQ LQGL
SRU OD HQWLGDG R IXHUD GH VXV SURFHGLPLHQWRYV RSH

6H HVWDEOHFH FRPR REMHWLYR VHFXQGDULR OD LGHQWL
VHIXULGDG TXH VXSRQJD XQD RSRUWXQLGDG GH PHMRUD
D ORV VLVWHPDV \ D ORV SURFHVRV GH XQD PHMRU UH\
LGHQWLILFDFLYQ GH SRVLEOHYVY FLEHULQFLGHQWHYV

(Q UHODFLYQ FRQ HO REMHWLYR SULPDULR VREUH OD V.
REWHQHU \ DQDOL]DU OD LQIRUPDFLYQ GH FRQWH[WR \ DTX
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HQWLGDG FRQ HO ILQ GH LGHQWLILFDU SRVLEOHV LQGLFLF
XQ FLEHUDWDTXH FRPR FDXVD GHO HYHQWR TXH DIHFWy DO
GH DEULO GH VH LQGLFD TXH

$QDOL]DGRV ORV LQIRUPHV HYHQWRVY GRFXPHQWDFL
DSRUWDGRV FRPR H[WUDtGRV GH ORV VLVWHPDV GH ODV H
FRQ HO SHUVRQDO GH ODV HQWLGDGHV QR VH KDQ GHWHF'
TXH VXJLHUDQ XQ HYHQWR GH FLEHUVHJIJXULGDG TXH ¢
UHODFLRQDGRYV FRQ OD FULVLV HQHUJpWLFD GHO GH I
SDWURQHV QL 773V FRQRFLGDV QL DFWRUHV R DPHQD]DV

1R VH KDQ GHWHFWDGR PRYLPLHQWRY ODWHUDOHYV HQ

7TDPSRFR VH KDQ GHWHFWDGR RWUR WLSR GH HYHQWR"®
ORV VLVWHPDV \ UHGHV R HVFDODGDV GH SULYLOHJLRYV

(Q UHODFLYQ FRQ HO REMHWLYR VHFXQGDULR GLULJLGR D ¢
GH VHIXULGDG TXH VXSRQJD XQD RSRUWXQLGDG GH PHMF
GRWDU D ORV VLVWHPDV \ D ORV SURFHVRV GH XQD PHMR
LGHQWLILFDFLYQ GH SRVLEOHV FLEHULQFLGHQWHYV VH VH
SHUPLWLGR LGHQWLILFDU RWURV ULHVJRV FRPR YXOQ
FRQILIXUDFLYQ GH PHGLGDV GH VHJIJXULGDG TXH H[SRQH
SRWHQFLDOHYV ULHVJRV SDUD ORV FXDOHV VH GHEHUtDQ
VHIXULGDG FRQ HO REMHWR GH HOLPLQDUORV PLWLJDUO
DVXPLEOHYV

+D\ TXH VHxDODU TXH HVWR HV UHODWLYDPHQWH IUHF)>
LQIRUPDFLYQ GH FXDOTXLHU RWUR VHFWRU

6H H[SRQHQ D FRQWLQXDFLYQ SRWHQFLDOHV ULHVJRV GI
LGHQWLILFDGRY GXUDQWH ORV DQiOLVLY UHDOL]DGRYV

([LVWHQ DFWLYRVY GHQWUR GH VLVWHPDV DQDOL]DGR\
SUHVHQWDQ YXOQHUDELOLGDGHY GH GLIHUHQWH tQGROH
H[ILVWHQ LQGLFLRV QL HYLGHQFLDV TXH LQGLTXHQ TXH G
H[SORWDGDV
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([LVWHQ DOJXQRV VLVWHPDV HQ ORV TXH KDEUtD TXH
HPEDUJR DQDOL]DGRV ORV ORJV GH ORV VLVWHPDV QR
DXWRUL]DGRYV

(Q DOJXQRV FDVRV QR H[LVWH XQ VLVWHPD GH FHQ
DFWLYLGDG ORJV (Q RWURV GH ORV FDVRV HO VLVWHPD (
UHJLVWURYV TXH VHUtDQ GHVHDEOHYV

$0IJXQDV GH ODV LQIUDHVWUXFWXUDV DQDOL]DGDYV
VHIJUHJDGDV ODV LQIUDHVWUXFWXUDV \ UHGHYV ,7 \ 27

6H KDQ GHWHFWDGR TXH HQ DOJXQRV VLVWHPDV VH C
VHIXULGDG DSOLFDGDYV SDUD XVXDULRYV

(Q DOJXQDV HQWLGDGHV VH KD REVHUYDGR TXH HQ O
VH KDFHQ FLFORV R HYDOXDFLRQHV FRQWLQXDV (VWH KHF
HO QLYHO GH H[SRVLFLYQ GH ORV DFWLYRV HVSHFLDC
GLUHFWDPHQWH KDFLD ,QWHUQHW TXH UHTXLHUHQ IUH
DFWXDOL]DFLYQ

&1&/86,21(6
&RQFOXVLRQHV GHO iPELWR GLJLWDO

$WHQGLHQGR D ORV DQiOLVLVY HIHFWXDGRV \ D ORV KDOC
FXHQWD HO DOFDQFH \ HO iPELWR GH HVWH DQiOLVLV DVt F
HQ HVWH GRFXPHQWR VH SXHGH GHWHUPLQDU TXH QR
HYLGHQFLDV TXH DSXQWHQ D XQ FLEHUDWDTXH R FLEHULQF
TXH SXGLHUDQ VHU HO FDXVDQWH GH OD FULVLV HQHUJpWI

1R VH KDQ HQFRQWUDGR LQGLFLRYVY QL HYLGHQFLDV Gt
ORV UHJLVWURY GH DFWLYLGDG

1R VH KDQ HQFRQWUDGR LQGLFLRVY GH DFWLYLGDG GH
GH KDFNLQJ HQ ORV VLVWHPDV GH SURWHFFLYQ FRQ ORV T
DQDOL]DGRYV

(Q ORV VLVWHPDV TXH FXHQWDQ FRQ VRQGDV GH HYDC(
KDQ REVHUYDGR UHJLVWURV FRPSDWLEOHV FRQ DFWLYL
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PRYLPLHQWRY ODWHUDOHYVY UDVWUHRY GH UHG R PRYLPLH
GH YXOQHUDELOLGDGHV R OD HVFDODGD GH SULYLOHJLRYV

6LQ HPEDUJR \ FRPR HV ITUHFXHQWH HQ UHGHV \ VLVWHPD
VHFWRU Vt VH KDQ LGHQWLILFDGR RWURV ULHVJRV FRF
LQDGHFXDGDV FRQILIXUDFLRQHYVY GH PHGLGDV GH VHJIXUL(
UHGHV \ VLVWHPDV D SRWHQFLDOHYVY ULHVJRV SDUD ORYV
PHGLGDYV

6H H[SRQHQ D FRQWLQXDFLYQ SRWHQFLDOHV ULHVJRV G|
LGHQWLILFDGRY GXUDQWH ORV DQiOLVLYVY UHDOL]DGRYV

X ([LVWHQ DFWLYRV GHQWUR GH VLVWHPDV DQDOL]DGR\
SUHVHQWDQ YXOQHUDELOLGDGHV GH GLIHUHQWH tQ
DQDOL]DGD QR H[LVWHQ LQGLFLRV QL HYLGHQFLD\
YXOQHUDELOLGDGHV KD\DQ VLGR H[SORWDGDV

X ([LVWHQ DOJXQRV VLVWHPDV HQ ORV TXH KDEUtD TXH
HPEDUJR DQDOL]J]DGRY ORV ORJV GH ORV VLVWHPDV Ql
DXWRUL]DGRYV

x (Q DOJXQRV FDVRV QR H[LVWH XQ VLVWHPD GH FHQ
DFWLYLGDG ORJV (Q RWURV GH ORV FDVRV HO VLVW
WRGRV ORV UHJLVWURV TXH VHUtDQ GHVHDEOHYV

x $0JXQDV GH ODV LQIUDHVWUXFWXUDV DQDOL]DGDYV
VHJUHJDGDV ODV LQIUDHVWUXFWXUDV \ UHGHV ,7 \ 27

x 6H KDQ GHWHFWDGR TXH HQ DOJXQRV VLVWHPDV VH G
VHIXULGDG DSOLFDGDV SDUD XVXDULRYV

X (Q DOJXQDV HQWLGDGHV VH KD REVHUYDGR TXH HQ O
QR VH KDFHQ FLFORV R HYDOXDFLRQHV FRQWLQXDV (V
PD\RU HV HO QLYHO GH H[SRVLFLYQ GH ORV DFWLYR)
H[SXHVWRYVY GLUHFWDPHQWH KDFLD ,QWHUQHW TXH UF
DQiOLVLV \ DFWXDOL]DFLYQ

&RQFOXVLRQHYV GHO iPELWR HOpFWULFR

/ID LQIRUPDFLYQ DQDOL]DGD DVt FRPR HO FRQWUDVWH G
LWHUDFLRQHYVY PDQWHQLGDYVY FRQ ORV GLVWLQWRY DIJHQWH"
GHO GH DEULO WXYR XQ RULIJHQ PXOWLIDFWRULDO
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La causa ultima del cero eléctrico peninsular del pasado 28 de abril fue un fenbmeno
de sobretensiones en forma de “reaccion en cadena” en el que tensiones elevadas
provocan desconexiones de generacion, lo cual provoca a su vez nuevos incrementos
en la tensién y con ello nuevas desconexiones, y asi sucesivamente. Este fenémeno
fue precedido de variaciones de tension de gran amplitud en cortos espacios de tiempo
a lo largo de la mafana. A este fendmeno contribuyeron diversos factores:

1. El sistema mostraba una insuficiencia de capacidades de control dinamico de las
tensiones suficiente para mantener la tensiéon estable. Los datos compatibles con
este factor son:

1.1 El numero de grupos acoplados con capacidad de control de tension era
inferior a los programados por el operador del sistema en semanas vy
meses previos, e inferior al programado el dia antes al haber fallado la
tarde del 27 de abril uno de los grupos previstos y no haber sido sustituido
por el operador del sistema.

o En concreto, teniendo en cuenta el caracter zonal de la tension, el grupo
declarado indisponible la tarde anterior se ubicaba en la zona sur de la
peninsula, habiéndose registrado en esta zona el fendmeno de
sobretensiones con mayor intensidad. En esta zona se disponia de ||}
grupo con control de tension acoplado que, ademas, se corresponde con
el que mostré un comportamiento distinto en lo relativo al control de
tensién que los otros grupos acoplados y que el mismo grupo en
ocasiones anteriores.

o Tras las oscilaciones sufridas, el operador del sistema programé un grupo
adicional en la zona para control de tension, que no llegd a tiempo a
acoplarse antes de que el sistema colapsara al necesitar 1h30 para
arrancar.

1.2La generacion que estaba conectada con capacidad de controlar tensién
—y retribuida especificamente por ello al ser programada por restricciones
técnicas — podria no haberse ajustado a los parametros fijados.

o Latotalidad de la generacion conectada con capacidad de regular tension
no habria aportado toda la contribucién prevista por el operador del
sistema, absorbiendo menos reactiva de lo que este esperaba en

momentos de elevada tension.
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o En particular, el grupo conectado en la zona sur destaca por haber
actuado, en cuanto al control de tensién, de forma visiblemente distinta al
resto de grupos conectados, e incluso de forma distinta al
comportamiento de ese mismo grupo en el episodio de sobretension de
I cu2ndo si respondid como se esperaba.

o Adicionalmente, una proporcion de redes de distribucion (en punto
frontera con red de transporte), consumidores conectados a red de
transporte y generadores sujetos a factor de potencia podrian no haber
respondido conforme al factor de potencia, lo que, a su vez, podria haber

contribuido asi al contexto de sobretensiones.

2. Una serie de oscilaciones ritmicas condicionaron significativamente el
sistema, modificando su configuracion e incrementando las dificultades
para la estabilizacién de tension.

2.1Las caracteristicas de la primera gran oscilacion (12:03) indican que se
trata de un fendbmeno generado dentro de la peninsula ibérica. Se trata
de una oscilacion atipica, de frecuencia 0,6 Hz, y su origen ha sido
correlacionado con la operacion de una instalacion. Ademas, el operador
del sistema ha identificado un comportamiento atipico en una instalacion
el parque [
I = segunda
oscilacion (12:19) tiene unas caracteristicas mas habituales y de menor
frecuencia (0,2 Hz). En las dos ocasiones, se detecté que poco después
de aparecer una oscilacion a 0,6 Hz, aparece o se magnifica el modo de
oscilacion a 0,2 Hz.

2.2 Algunas de las medidas necesarias para amortiguar y proteger el sistema
ante las oscilaciones, previstas en los protocolos entre operadores del
sistema (incrementar mallado de la red, reduccion de exportaciones en la
interconexion) contribuyen al alza en las tensiones y supusieron una

configuracion distinta del sistema de la prevista al inicio del dia.

3. Se produjeron desconexiones de generacion que llevaron a un sistema ya
debilitado con respecto al control de tension a una situacién de sobretension

generalizada.
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o Algunas de estas desconexiones pudieron no estar ajustadas (antes de
tiempo o con un nivel de tension en el que las instalaciones no deberian
desconectar).

o La desconexién de generacion contribuyé a un incremento de tensiones,
propagando condiciones de sobretension y contribuyendo a arrancar la
‘reaccion en cadena’ mediante la desconexion, a su vez, de nueva
generacion por sobretension.

o La desconexion de generacion a gran escala por sobretension conllevé
una caida de la frecuencia del sistema, que a su vez causo
posteriormente la desconexion de algunos grupos de generacion por

subfrecuencia.

Una vez iniciada la “reaccion en cadena” de desconexiones por sobretension, la

denominada fase 2, su contencidn o detencién hubiera requerido capacidad de regular

tensiones a la baja de una magnitud superior al efecto alcista sobre las tensiones de

esta reaccion en cadena. Algo que, como se ha indicado ya, faltaba en el sistema.

Los instrumentos con los que cuenta el sistema para responder de forma automatica a

la pérdida de generacidn no resultaron eficaces no por insuficientes, sino por no

corresponderse con el fendmeno en curso:

La inercia disponible en el sistema permite ralentizar la caida de frecuencia ante
caidas de generacion. Sin embargo, por una parte, la informacion indica que el 28A
no se alcanzaron ni niveles de subfrecuencia, ni derivadas de caida de frecuencia,
hasta muy avanzada la desconexién de generacion por sobretensiones. De hecho,
se constatan sobretensiones significativas mas alla de las 12:33:23, casi al final del
evento, que hubieran seguido causando desconexiones de generacion
independientemente de la frecuencia. Por ello, incluso en un escenario de mayor
inercia y por tanto de ralentizacion de la caida de frecuencia, las condiciones de
sobretensién en efecto cascada hubieran causado las desconexiones de
generacion en todo caso.

La desconexion de demanda (deslastres) que tienen como finalidad equilibrar
generacion y demanda tras la desconexion de generacién, en un contexto de baja
demanda, pudo incluso contribuir al fenédmeno de sobretension al descargar todavia

mas las lineas eléctricas, incrementando la aportacion de energia reactiva.
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