, QVWLWXWR 7THFQROYJLFR 'H &RVWD S5LF

(VFEXHOD GH ,QJHQLHUtD (OHFWURPHFIQLFD
TEC Tecnologico
de Costa Rica
SBURSXHVWD GH PHMRUDVY DO VLVWHPD HOpFWULFR GH OD

smart.

,QIRUPH GH 3UR\HFWR GH *UDGXDFLYQ SDUD RSWDU SRU
ODQWHQLPLHQWR ,QGXVWULDO FRQ HO JUDGR DFDGPpF

$OHMDQGUR 5HWDQD 7THQRULR

&DUWDJR PD\R

cfia ®
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3URIHVRU JXtD
,QJ 6X]DQQH OHODUI
$VHVRU LQGXVWULL
,QJ &KULVWLDQ $QJX
,QJ 'HQQLV 6DOPHUYy
-XUDGR H[DPLQDGRU
,QJ -XDQ 3DEOR $ULI
,QJ /XLV &DUORV 0XxR



'"HFODUR TXH HO SUHVHQWH 3UR\HFWR GH *UDGXDFLYyQ KD
SHUVRQD XWLOL]DQGR \ DSOLFDQGR OLWHUDWXUD UHIHUHR
SURSLRYV

(Q ORV FDVRV HQ TXH KH XWLOL]J]DGR ELEOLRJUDItD KH SUR
UHVSHFWLYDV FLWDV ELEOLRJUIILFDV

(Q FRQVHFXHQFLD DVXPR OD UHVSRQVDELOLGDG WRWDO SI
HO FRQWHQLGR GHO FRUUHVSRQGLHQWH LQIRUPH ILQDO

BBBBBBBBBBBBBBBBB
&pGXOD
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'‘DWRV SHUVRQDOHYV

1RPEUH FRPSOHWR $OHMDQGUR 5HWDQD 7HQRULR
1~-PHUR GH FpGXOD

1~-PHUR GH FDUQPp

1~-PHURV GH WHOpPIRQR

&RUUHRV HOHFWUYQLFRY DOUHWDQD#HVWXGLDQWI
'LUHFFLYQ H[DFWD 6®H) GRPpFI*FRLRRHFKHD ODWD C
5HVLGHQFLDO 7HMDUHV &DVD $

'DWRV GH OD (PSUHVD

1RPEUH 6PDUW ,QGXVWULDO
$FWLYLGDG 3ULQFLSDO OiVWHU 'HDOHU GH 6LHPHQ
'LUHFFLYQ +HUHGLD 6DQ )UDQFLVFR 6DQWD 9HUG]|
&RQWDFWR FKULVWLDQ DQJXOR#VPDUWVPG FRP
7HOPIRQR

'‘DWRV GHO &OLHQWH

1RPEUH &RUSRUDFLYQ OXOWL ,QYHUVLRQHYV
$FWLYLGDG 3ULQFLSDO 3URGXFFLYQ GH DOLPHQWR
'LUHFFLYQ 3XQWDUHQDV %DUUDQFD IUHQWH D 'RV
&RQWDFWR IUDQFLVFR PRJROORQ#VRPRVFPL FRP

7HOpPIRQR

LLL



smart. SIEMENS

Sman Master Dealer SMD SA
Aparacso 40103, Heredla Costa Rica

Sefiores

TEC| &k

Asunto: Carta de aceptacion de Smart Industrial

Esperando que se encuentren muy bien, la presente es para confirmar la aceptacion del
estudiante: Alejandro Retana Tenorio, cédula 1-1693-0852 y carné 2017100583, para desarrollar
su trabajo final de graduacion en nuestra empresa Smart Master Dealer, (representante de la
marca Siemens en CR), bajo el nombre de “Propuesta para mejoras al sistema eléctrico para
una planta de alimentos basado en la marca Siemens: estado actual, rediseno y propuesta

técnica”.

El proyecto mencionado es relevante tanto para la empresa Smart en todas sus areas como para
el cliente relacionado, ya que plantea una solucion a la problematica identificada en los estudios
realizados y basados en el Codigo Eléctrico Nacional y estandares interaciones. Por tanto, se
sugieren para evaluacion el proyecto mencionado.

Atentamente,

SllVlA ELENA Temado Sagtalments por SLVA
RODRIGUEZ CHAVES  TLENA RODRICULZ CHAVES

yRMA
(FIRMA) Fecha 30331037 101157 0898

Silvia Rodriguez
Gerente Operaciones
correo: silvia.rodriguez@smartsmd.com

Smart Master Dealer SMD S.A.
800-01-SMART

WA: (+506) 6219-5568
www.smart-industrial.com

Sr. Ignacio Del Valie

Coordinador de TFG

Ingenieria en Mantenimiento Industrial
Escuela de Electromecanica
Tecnokdgco de Costa Rica

Comreo: idevaleliter.ac.cr
Fecha: 27 de Octubre 2023
Consecutivo: 5.23-.89

CHRISTIAN  '=arswos o™
JOSE ANGULO jusesr o, o s
NUNEZ (FIRMA) s
Christian Angulo
Gerente ventas internas & Proyectos
correo: christian.angulo@smartsmd.com

mas simple e mas agil « mas cercano

LY



'HGLFDWRULD

$ PL SDSi *LOEHUWK 5HWDQT
TXH HQ SD] GHVFDQV



$JUDGHFLPLHQWR

$ PLHVSRVD -RVHO\Q $UD\D PL IDPLOLD
GH WUDEDMR HQ 6PDUW ,C
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5(680(1

(VWH LQIRUPH WLHQH FRPR REMHWLYR GHVDUUROODU
HOpPpFWULFR DFWXDO GH )+$&%$6% SDUD HO FXPSOLPLHQWR G|
\ FDOLGDG GH OD HQHUJtD D SDUWLU GH OD UHJODPHQWDFI
\ QRUPDWLYDV QDFLRQDOHYV

/D SURSXHVWD GH UHGLVHXR VH UHDOL]y SRU PHGLR G
VLVWHPD HOpFWULFR GH OD SODQWD GH OD )IiEULFD GH +D
LGHQWLILFDURQ LQFXPSOLPLHQWRY DO &yGLJR (OpFWULFR
HOpFWULFD \ SHOLJURVY UHODFLRQDGRV D OD VHIJXULGDG G
HOpFWULFRV YLIJHQWHV \ VH UHDOL]DURQ YLVLWDV HQ SOD

3RU PHGLR GH XQ HTXLSR GH PHGLFLYQ GH YDULDEOHYV
JHQHUDO GH OD LQVWDODFLYQ SRU XQ WLHPSR HVSHFtILFR
FRQ OD QRUPD WpFQLFD SURSXHVWD SRU OD $XWRULGDG
YHULILFDU HO FXPSOLHQGR GH OD FDOLGDG GH OD HQHUJtI
ODV PHMRUDV DO VLVWHPD DQDOL]DGDV HQ ORV SODQRYV

J)LODOPHQWH VH GHVDUUROOY XQ HVWXGLR HFRQYPLFR
VH DQDOL]y HO SUHVXSXHVWR GHO FOLHQWH \ VH DMXVWD
QHFHVLGDGHVY HVSHFLILFDGDV

YLL



$%675%&7

7KH SXUSRVH Rl WKLV UHSRUW LV WR GHYHORS D UHGH
VIVWHP RI )+$&$6$ WR FRPSO\ ZLWK FHUWLILFDWLRQV LQ
EDVHG RQ WKH FXUUHQW UHJXODWLRQV RI WKH 1DWLRQDO

7KH UHGHVLJQ SURSRVDO ZDV FDUULHG RXW WKURXJK
HOHFWULFDO V\WWHP RI WKH )IEULFD GH +DULQDV GH &H
FRPSOLDQFH ZLWK WKH 1DWLRQDO (OHFWULFDO &RGH ZDV |
DQG KD]DUGY UHODWHG WR ZRUNHU VDIHW\ 7KH FXUUHQW
ZHUH PDGH WR WKH SODQW WR GHWHUPLQH LPSURYHPHQW\

$ JHQHUDO VWXG\ Rl WKH LQVWDOODWLRQ IRU D VSHFLI
RI HQHUJ\ YDULDEOH PHDVXUHPHQW HTXLSPHQW IURP ZKLF
WKH WHFKQLFDO VWDQGDUG SURSRVHG E\ WKH 3XEOLF 6HU
TXDOLW\ FRPSOLDQFH FRXOG EH YHULILHG 7KLV JHQHUDWH
WR WKH VIVWHP DQDO\]HG LQ WKH SODQV

)LQDOO\ DQ HFRQRPLF VWXG\ Rl WKH LPSURYHPHQW S
WKH FOLHQW V EXGJHW ZDV DQDO\]HG DQG WKH UHTXLUHP
QHHGYV

YLLL



E1',&( *(1(5$%/

&$3E78/2 , ,1752'8&&,i1
5HVHXxD GH OD HPSUHVD
5HVHxD GHO FOLHQWH
30DQWHDPLHQWR GHO SUREOHPD \ MXVWLILFDFLYQ
2EMHWLYRYV
2EMHWLYR JHQHUDO
2EMHWLYRVY HVSHFtILFRV
OHWRGRORJtD
$OFDQFH
&$3E78/2 ,, 0%$5&2 7(i5,&2
5HTXLVLWRV SDUD LQVWDODFLRQHYV HOpFWULFDV
7UDQVIRUPDGRU GH SRWHQFLD
&HOGD GH PHGLD WHQVLYQ
7UDQVIRUPDGRU GH EDMD WHQVLYQ
7DEOHUR GH EDMD WHQVLYQ WLSR 6ZLWFKERDUG
'LVHXR GH SODQRYV
3XHVWD HQ PDUFKD \ SUXHEDV
OHGLFLRQHV HQHUJpWLFDV
BHIJXULGDG HOpFWULFD \ QRUPD 1)3$% (
&$3E78/2 ,,, 5(68/7%$'26
6LWXDFLYyQ DFWXDO HQ SODQWD
30DQRV \ GLDJUDPDV XQLILODUHYV
$QIiOLVLY GH VHIJXULGDG SDUD HO UHGLVHXR
,GHQWLILFDFLYQ GH PHMRUDV

L[



7UDQVLFLYQ D PHGLD WHQVLYQ
&RUULHQWH GH FRUWRFLUFXLWR
7HQVLYQ GH MDODGR
B3URWHFFLRQHYV

7UDQVLFLYQ D EDMD WHQVLYQ
3XHVWD D WLHUUD

(TXLSRVY GH EDMD WHQVLYQ

OHGLFLYQ GH YDORUHV HQHUJpWLFRYV

$QiOLVLVY FRPSDUDWLYR FRQ OD QRUPD $5(6(3

(YDOXDFLYQ SUHVXSXHVWDO GH )+$&%$6$

(ODERUDFLYQ GH FRWL]DFLRQHV

&$3E78/2 ,9 &21&/86,21(6 < 5(&20(1'$&,21(6

&RQFOXVLRQHV

SHFRPHQGDFLRQHV

&$3E78/2 9 %,%/,2*53)ES$

$3el',&(6

$SpPpQGLFH &URQRJUDPD

$SpPQGLFH SODQRV DFWXDOHYV

$SPQGLFH 30DQRV QXHYRYV

$1(;26
$QH[R
$QHI[R
$QHI[R
$QHI[R
$QH[R

J)LFKD WpFQLFD GH FDQDVWDYV

J)LEKDV WpFQLFDV GHO FDEOHDGR
BURWHFFLRQHVY FHOGD GH PHGLD WHQVLYQ
J)LEFKD WpFQLFD GH WUDQVIRUPDGRU *($)2/

JLEFKD WpFQLFD GH FHOGD '+-



$QHI[R
$QHI[R
$QHI[R
$QHI[R
$QHI[R
$QHI[R

J)LFKDV WpFQLFDV GH WUDQVIRUPDGRUHV +DPPRQ
&RWL]DFLYQ GHO SURYHHGRU 6LHPHQV HQ Op[LFR
&RWL]DFLYQ GHO SURYHHGRU 6LHPHQV HQ %UDVL
&RWL]DFLRQHYVY GHO SURYHHGRU +DPPRQG 3RZHU
&RWL]DFLRQHY GHO SURYHHGRU 6LHPHQV HQ *XD
&RWL]DFLRQHY GHO SURYHHGRU .93 ,QJHQLHUtD

[L



)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD

)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD

E1',&( '( ),*85%$6

*HUHQWHYV GH 6PDUW ,QGXVWULDO &RVWD S5LFD
1RWLFLD GH DGTXLVLFLYQ GH )+$&%6% SRU SDUWH
(MHPSOR GH SURGXFWRY GH KDULQD IDEULFDGRYV
5HSUHVHQWDFLYQ JUiIILFD GH XQD FHOGD '-+
&XDGUR SDUD OD GHWHUPLQDFLYQ GH FRUULHQW#
&XDGUR GH YDORUHYV HILFDFHV GH WHQVLYQ QRPL
&XDGUR GH LQWHUYDORY QRUPDOHV \ WROHUDEO
&XDGUR GH OtPLWHYVY GH GLVWRUVLYQ DUPYQLFD G

&XDGUR GH YDORUHV HILFDFHV GH WHQVLYQ QRPL
&XDGUR GH LQWHUYDORY QRUPDOHV \ WROHUDEO
&XDGUR GH SDUiIPHWURYV HOpFWULFRV D UHJLVWL
&XDGUR GH DMXVWH GH YDORUHV GH XPEUDO GH
&XDGUR GH VHJUHJDFLYQ GH FODVHV SDUD OD FR
'LVWULEXFLYQ GH SRVWHV SDUD HO FDEOHDGR LC
%DQFR GH WUDQVIRUPDGRUHV PRQRIIVLFRV WLSR
7DEOHUR WLSR 3 GHO FXDUWR HOpPFWULFR \ VXV
7DEOHUR WLSR 6ZLWFKERDUG GHO FXDUWR HOpEF!
30DFD GH WDEOHUR WLSR 6ZLWFKERDUG FRQ DxR
30DFD GH WDEOHUR WLSR 3 FRQ DxR GH IDEULFD
,QWHUUXSWRU SULQFLSDO \ GLVSRVLWLYR GH PH
(VWDGR GH FDEOHDGR LQWHUQR \ EDUUDV GHO W
(VWDGR GH FDEOHDGR LQWHUQR \ EDUUDV GHO W
30DQR FDWDVWUR GH OD SURSLHGDG )+$&%$6% GH:
'LVWULEXFLYQ GH PHGLD WHQVLYQ GH )+$&%$6%$ HQ
'LVWULEXFLYQ GH EDMD WHQVLYQ GH )+$&$6%$ HQ
'LDJUDPD XQLILODU SUHOLPLQDU GH OD SODQWD
'LDJUDPD XQLILODU SUHOLPLQDU GHO FXDUWR HC
'LVWULEXFLYQ SUHOLPLQDU GH HTXLSRV HQ HO F

[LL



)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD

)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD
)LIXUD

JLFKD WpFQLFD GHO WUDQVIRUPDGRU GH SRWHQF
6HOHFFLYQ GH FDEOHDGR PDUFDGR HQ DPDULOOF
FRPSUREDFLYQ GH FRUULHQWH VHIJ~Q FDOLEUH G
J)DFWRU GH FRUUHFFLYQ VHIJ~-Q WHPSHUDWXUD

SRUFHQWDMH GH OOHQDGR SHUPLWLGR SRU FDQV
SHVLVWLYLGDG GHO FRQGXFWRU VHJ~Q FDOLEUH
‘LDJUDPD GH SURWHFFLRQHY GHO WUDQVIRUPDGHF
6HOHFFLYQ GH FRQGXFWRUHV GH IDVH VHJ~Q FRU
6HOHFFLYQ GH (&* VHIJ~Q FRUULHQWH GH DFRPHW
(MHPSOR GH GLVWULEXFLYQ GH FDEOHDGR HQ FD:
(MHPSOR GH GLVWULEXFLYQ GH FDEOHDGR HQ FD
SHVLVWHQFLD GHO FRQGXFWRU VHJ~Q FDOLEUH C
‘'LDJUDPD XQLILODU \ HVTXHPD GH OD FHOGD GH F
6HOHFFLYQ GHO FRQGXFWRU GH HOHFWURGR GH ¢
JLFKD WpFQLFD GHO WUDQVIRUPDGRU VHFR GH

6HOHFFLYQ GH FRQGXFWRUHV GH IDVH VHJ~Q FRU

BHOHFFLYQ GH (&* VHJ~Q FRUULHQWH GHO WUDQ\
&DUDFWHUtVWLFDV GHO FDEOHDGR ;++: XWLOL]L
5HVLVWLYLGDG GHO FRQGXFWRU VHJ~Q FDOLEUH
J)LFKD WpFQLFD GHO WUDQVIRUPDGRU VHFR GH |
*UilLFR GH SRWHQFLDV HQ HO OROLQR % GHO DxR
*UilLFR GH SRWHQFLDV HQ HO 3DQHO GH +DULQD)
9DORUHV HILFDFHV 506 SDUD OD WHQVLYQ PHGL
, QWHUYDORYV QRUPDOHV \ WROHUDEOHV SDUD OD
9DORUHV HILFDFHV 506 SDUD OD WHQVLYQ GH D
, QWHUYDORYV QRUPDOHV \ WROHUDEOHV SDUD OD
&RQGLFLRQHV SDUD SUXHEDV GH PHGLFLYQ VHJ~(
9DORUHV GH XPEUDO SDUD DMXVWH GH HTXLSRV
'LDJUDPD GH FRPXQLFDFLYQ GH OD SODQWD )+$&¢
FRWL]DFLYQ GH WUDQVSRUWH LQWHUQDFLRQDO S

[LLL



7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD
7TDEOD

E1',&( '( 7$%/$6

OHWRGRORJtD SDUD HO GHVDUUROOR GH ORV REM|
'LVWULEXFLYQ GHO WDEOHUR SULQFLSDO GHO FXD
'LVWULEXFLYQ GHO WDEOHUR JHQHUDO GHO FXDUYV
5HVXPHQ GH DQiOLVLY GH ULHJRV SDUD HO GHVDU
5HVXPHQ GH PHMRUDV DO VLVWHPD HOpFWULFR Gt
OHGLFLRQHV GH LQWHQVLGDG HQ HO OROLQR % GH
OHGLFLRQHV GH SRWHQFLDV HQ HO OROLQR % GHO
OHGLFLRQHV GH LQWHQVLGDG HQ HO 3DQHO GH +D
OHGLFLRQHV GH SRWHQFLDV HQ HO 3DQHO GH +DU

OHGLFLRQHYV
OHGLFLRQHYV
OHGLFLRQHYV
OHGLFLRQHYV
OHGLFLRQHYV
OHGLFLRQHYV
OHGLFLRQHYV

GH
GH
GH
GH
GH
GH
GH

WHQVLRQHYV GH IDVH HQ 6ZLWFKE
WHQVLRQHY GH OtQHD HQ 6ZLWFFk
FRUULHQWHYV HQ 6ZLWFKERDUG G
SRWHQFLDV DFWLYDV HQ 6ZLWFK
SRWHQFLDV DSDUHQWHY HQ 6ZLW
SRWHQFLDV UHDFWLYDV HQ 6ZLW
SRWHQFLDV WRWDOHV HQ 6ZLWFlI

SHVXPHQ GH FRVWRYV GH WUDQVSRUWH LQWHUQDF
SHVXPHQ GH WLHPSRV GH HQWUHJD SDUD HTXLSR
2IHUWD IRUPDO UHODFLRQDGD FRQ HO UHGLVHXR

[LY



(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLyYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLYQ
(FXDFLyYQ
(FXDFLYQ

E1',&( '( (&8%$&,21(6

'HVEDODQFH GH WHQVLYQ HQ SRUFHQWDMH
7DVD GH GLVWRUVLYQ DUPYQLFD

7DVD GH GLVWRUVLYQ GH FRUULHQWH
6HYHULGDG GH ODUJD GXUDFLyQ GH SDUSDGHR
&RUULHQWH QRPLQDO HQ HO SULPDULR GH OD L
3RUFHQWDMH GH OOHQDGR GH WXEHUtD
3RUFHQWDMH GH FDtGD GH WHQVLYQ
3RUFHQWDMH GH FDtGD GH WHQVLYQ HQ OD DFR
&RUULHQWH QRPLQDO HQ HO VHFXQGDULR GH O
&RUULHQWH GH FRUWR FLUFXLWR HQ HO WUDQ
&RUULHQWH QRPLQDO DO HQ HO VHFXQGDL
&RUULHQWH QRPLQDO SRU FRQGXFWRU GH IDV]I
$QFKR GH FDQDVWD UHTXHULGR SRU HO FDEOH
3RUFHQWDMH GH XWLOL]DFLYQ GH OD FDQDVWI
3RUFHQWDMH GH FDtGD GH WHQVLYQ HQ HO VH
&RUULHQWH QRPLQDO HQ HO WUDQVIRUPDGRU
&RUULHQWH QRPLQDO SDUD FRQGXFWRUHV HQ
&RUULHQWH QRPLQDO SRU IDVH HQ HO WUDQV|
3RUFHQWDMH GH OOHQDGR GH WXEHUtD HQ HO
3RUFHQWDMH FDtGD GH WHQVLYQ HQ HO WUDQ\
3RUFHQWDMH GH GHVEDODQFH HQ WHQVLYQ VH

[Y



&$3E78/2 , ,1752'8&&,I11

&RUSRUDFLYQ 0OXOWL ,QYHUVLRQHV &0, HV XQD PXOWL
H[SHULHQFLD HQ GLYHUVRV FDPSRV LQGXVWULDOHYV 6X GL°
OD )iEULFD GH +DULQDVY GH &HQWURDPpPULFD 6 $ )+$&$69$
SURGXFFLYQ \ GLVWULEXFLYQ GH KDULQDV GXUDQWH C
LQLQWHUUXPSLGD \ SURGXFH PiV GH PLO NLORJUDPRV SR

3bubD &0, HO FRPSURPLVR FRQ OD HILFLHQFLD HOpFWU
SLODUHV LPSRUWDQWHY HQ OD WRPD GH GHFLVLRQHV 3RU
VH FRQYLHUWH HQ XQD SUIFWLFD HVHQFLDO HQ ODV LQVW
DxRV HO VLVWHPD HOpFWULFR KD H[SHULPHQWDGR GLYHU\
VLQ HPEDUJR WRGDYtD H[LVWHQ HOHPHQWRY PX\ DQWLJXR

(O REMHWLYR JHQHUDO GH HVWH SUR\HFWR HV GHWEF
UHVSDOGDGD SRU HO VLVWHPD HOpFWULFR DFWXDO \ FHQV
VHIXULGDG HOpFWULFD \ FDOLGDG GH OD HQHUJtD 3DUD
REMHWLYRV HVSHFtILFRV TXH YDQ GHVGH OD HYDOXDFLY
GHILFLHQFLDYV KDVWD OD MXVWLILFDFLYQ HFRQYPLFD GH OI

$ WUDYpV GH HVWXGLRYVY HQ SODQWD \ UHYLVLRQHV GF
GLVWLQWDYV QHFHVLGDGHY HOpFWULFDV TXH GHEHQ FRUUH
FUtWLFRV HQ OD UHG HOpFWULFD FRQ HO ILQ GH LPSOHPI
LQIRUPDFLYQ UHFRSLODGD VH FDOFXODQ ORV UHTXLVLWR
SODQRV GHQWUR GHO FXDUWR HOpFWULFR

/ID PHGLFLYQ GH YDULDEOHY HOpFWULFDV FRQ LQVWUXFEF
REWHQHU XQ GLDJQyVWLFR GH OD FDOLGDG GH OD HQHUJt
PHGLGRY DQWHULRUPHQWH HQ SXQWRV HVSHFtILFRV GH OLC
SDUD OD VXSHUYLVLYQ GH OD FDOLGDG GHO VXPLQLVWUR
68&%$/

JLQDOPHQWH OD HYDOXDFLYQ SUHVXSXHVWDULD GH
PHGLDQWH FRWL]DFLRQHYV JHQHUDGDV SRU ORV VRFLRV FRI
FXHQWD ORV PiUJHQHYV GH EHQHILFLR \ OD FDSDFLGDG GH |
FRWL]DFLYQ ILQDO SURSRQH OD DFWXDOL]DFLYQ GH HTXLSF



SHVHxD GH OD HPSUHVD

&RQ OD VDOLGD LQPLQHQWH GH ODV IiEULFDV GH 6LHPH
GHVGH VH SUHVHQWY DO JHUHQWH 3DEOR 5LED XQD |
QDFLRQDOHV SDUD DVXPLU OD GLVWULEXFLyQ RILFLDO G
HVWUXFWXUDV \ YDORUHYV GH OD HPSUHVD DOHPDQD VH FU
PD\RUtD GHO SHUVRQDO \ VXV IXQFLRQHV PiV LPSRUWDQWH
6PDUW 6LHPHQV HV OD HPSUHVD QDFLRQDO HQFDUJDGD
FRQ ODV VXEGLYLVLRQHV GH 6PDUW O0iVWHU 'HDOHU \ 6
UHVSHFWLYDPHQWH GH OD GLVWULEXFLYQ GH HTXLSRV \ OC
GH HVWD HPSUHVD VRQ OD HOHFWULILFDFLYQ GLJLWDOL]D
FRQ OD D\XGD GH VRFLRV FRPHUFLDOHV D OR ODUJR GHO S
$GHPiV GH OD PDUFD 6LHPHQV TXH HV OD HVHQFLD Gt
PDUFDV D QLYHO PXQGLDO SDUD VX GLVWULEXFLYQ QDFLRQ
HQ VHIXULGDG HOpFWULFD D WUDYpV GH HTXLSRV GH PHGL
TXH EXVFD PRQLWRUHDU GLIHUHQWHY YDORUHV VHOHFFLR
6PDUW ,QGXVWULDO
OLVLYRHSUHVHQWDU ORFDOPHQWH D OD PDUFD 6LHPH
FRPHUFLDOHV SDUD OD GLVWULEXFLYQ GH SURGXFWRV \ VI
VHUYLFLRV SDUD OD EDVH LQVWDODGD GH ORV FOLHQWHYV |
9LVLY®RVLFLRQDU D 6LHPHQV FRPR OD PDUFD Q~PHU
HOHFWULILFDFLYQ DXWRPDWL]DFLYQ \ GLJLWDOL]DFLYQ HQ
$ FRQWLQXDFLYQ VH SUHVHQWDQ ODV GLVWLQWDV JHU
FRQ VXV UHVSHFWLYRYVY UHSUHVHQWDQWHYV



Pablo Riba Silvia Rodriguez Christian Angulo Nancy Vargas

Gerente General Gerente de Operaciones Gerente ventas internas y Gerente de logistica y Post Venta
Desarrollo de proyectos
pabloriba@smartsmd.com silviarodriguez@smartsmd.com nancy.vargas@smartsmd.com

christian.angulo@smartsmd.com
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Diego Bianchini Michael Ramirez Sofia Montero

Gerente Desarrollo de Negocio

Gerente de Desarrollo Software Gerente de Ventas Canales

michaelramirez@smartsmd.com soficTONtoro@SMcF A com

JXHQWH 6PDUW ,QGXVWUL
)LIXUD *HUHQWHY GH 6PDUW ,QGXVWULDO &RVW

diegobianchini@smartsmd.com

SHVHxD GHO FOLHQWH

/D &RUSRUDFLYQ 0XOWL ,QYHUVLRQHV &0, HV XQD HPS
HQ 6DQ &ULVWYEDO 7RWRQLFDSIQ *XDWHPDOD IXH IXQGEL
*XWLpUUH] \ DKRUD HV XQD PXOWLQDFLRQDO LQWHJUDGD
SUHVHQFLD HQ PiV GH SDtVHV &0, FXHQWD FRQ GLYHUVD
HQHUJtD UHQRYDEOH D OR ODUJR GHO FRQWLQHQWH DPHUL!

&0, SOLPHQWRYV HV XQR GH ORV JUXSRV GH DOLPHQWR)
UHJLYQ HQ FXDQWR D PROLQRV GH KDULQD GH WULJR \ PI
LQGXVWULDV JDQDGHUDV HQWUH RWURV &RPR VH PXHVV
VXEGLYLVLYQ GH DOLPHQWRV \ PROLQRYV DGTXLHUH )+$&$68$
OD SURGXFFLYQ GH KDULQDV D QLYHO GH &HQWURDPpPULFD
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JXHQWH &RUSRUDFLYQ OXOWL ,QYl
)LIXUD 1RWLFLD GH DGTXLVLFLYQ GH )+$&%$6% SRU SDU

/D )IEULFD GH +DULQDV GH &HQWURDPpPULFD )+$&$6$
3XQWDUHQDV &RVWD 5LFD VH GHGLFD SULQFLSDOPHQWH |
GH WULJR FRQWDQGR FRQ PiV GH DxRV GH SUHVHQFLD H
SRU ORV HQFDUJDGRV OD SODQWD JHQHUD FHUFD GH
RSHUDQGR ODV KRUDV GHO GtD \ WHQLHQGR SDURV GH SU
SURJUDPDGRYV

(VWD LQGXVWULD FXHQWD FRQ PROLQRV HQ VXV OtQH

OD SDUWH $ SURGXFHQ DSUR[LPDGDPHQWH HO GH OD\
FRPSOHWD HO UHVWDQWH GHO WRWDO 6HJ~Q HVWXGLR
GyObUHV GH HVWRYVY GDWRY DVFLHQGH D FHUFD GH \

SRU KRUD GH SURGXFFLYQ HQ YHQWDV (V SRU HVWR SRU (
SDURV HQ OD SODQWD

(Q OD )LIXUD SUHVHQWDGD D FRQWLQXDFLYyQ VH S.
SURGXFWRYV GH KDULQD TXH VH SURGXFHQ HQ )+$&%$6%$



)XHQWH &RUSRUDFLYQ OXOWL ,QY!
J)LIXUD (MHPSOR GH SURGXFWRVY GH KDULQD IDEULT



SODQWHDPLHQWR GHO SUREOHPD \ MXVWLILFDFLYQ

6H SXHGH DILUPDU TXH OD LQVWDODFLYQ HOpFWULFD G
HO IXQFLRQDPLHQWR FRQWLQXR GH ORV PROLQRV \ FRQ HC
VLVWHPD FXHQWD FRQ PiV GH DxRV HQ DOJXQRV WUDQVIR
HQ WDEOHURY GH GLVWULEXFLYQ VLQ XQ VHJXLPLHQWR GH
1DFLRQDO

&RPR DQWHFHGHQWHY HQ OD IiEULFD GH KDULQDV VH \
6PDUW 6LHPHQV GRQGH VH ORJUD LGHQWLILFDU TXH HO VL\
XQLILODUHV LPSUHVRV \ QR KD\ XQD FRUUHFWD GLVWULEXI
GH OD HQHUJtD SRU VX SDUWH QR SHUPLWH FRPSUREDU HC
UHJXODFLRQHVY GH OD $XWRULGDG 5HJXODGRUD GH ORV 6H!

3RU OD DQWLJ*HGDG GH DOJXQRV HTXLSRV GHQWUR GH
GHQWUR GHO FXDUWR HOpFWULFR VH KDQ SUHVHQWDGR LG
ORV WUDEDMDGRUHV \ KDQ GDxDGR ORV HTXLSRV (VWRYV
SURWHFFLRQHV SULPDULDV \ FRUWRFLUFXLWRV HQ WUDQYV
VROXFLRQHV TXH VH KDQ GDGR VRQ HO UHHPSOD]R \ PDQ
VLVWHPD

3DUD ORJUDU TXH OD SODQWD VLJD SURGXFLHQGR PDW
GXHXRV KDQ WHQLGR TXH UHDOL]DU LQYHUVLRQHV FHUFDC
SpUGLGDV GH SRU KRUD IXHUD GH SURGXFFLyQ (O
HOpFWULFR SRU RWUD SDUWH FXHQWD FRQ XQD EUHFKD
LQFLGHQWHY TXH VH KDQ SURGXFLGR HQ OD DFWXDOLGDG

/D VLWXDFLYQ LGHQWLILFDGD HQ )+$&$6$%$ HV OD IDOWD
SHUPLWD FXPSOLU ODV FHUWLILFDFLRQHY HQ VHJXULGDG F
FRQ HO &yGLJR (OpFWULFR 1DFLRQDO \ QRUPDV QDFLRQDOH
GH XQD PRGHUQL]DFLYQ GH HTXLSRV UHLQVWDODFLYQ GHC
UHODFLRQDGR DO QXHYR VLVWHPD GHQWUR GHO FXDUWR H

(O SURSYVLWR IXQGDPHQWDO GH HVWH WUDEDMR HV PH
HOpFWULFR DVHJXUDQGR HO FXPSOLPLHQWR GH ODV QRL
LPSOHPHQWDFLYQ GH ODV PHMRUDV SURSXHVWDV QR VRO



VHIXUR VLQR TXH WDPELpQ FRQWULEXLUiIi D OD VRVWHQLEL
OD HPSUHVD HQ FXHVWLYQ (V SRU HVWR SRU OR TXH HO
SUREOHPiIWLFDV GH PDQHUD DQDOtWLFD SDUD PHMRUDU OL
VLVWHPD HOpFWULFR GHQWUR GH OD IiEULFD 3DUD ORJUD!I
TXH IDFLOLWDQ OD LGHQWLILFDFLYQ GH ULHVJRV SRU LQI
SHUPLWLGRV VHJ~Q QRUPDV \ FRUUHFFLRQHYVY QHFHVDULDYV



2EMHWLYRYV

2EMHWLYR JHQHUDO

'HVDUUROODU XQD SURSXHVWD GH UHGLVHXR DO VLVWEF
HO FXPSOLPLHQWR GH FHUWLILFDFLRQHY HQ VHIXULGDG H
OD UHJODPHQWDFLYQ YLIHQWH HQ HO &yGLJR (OpFWULFR 1

2EMHWLYRV HVSHFtILFRV

SHDOL]DU XQ OHYDQWDPLHQWR GH OD LQVWDODFLYQ H(
ORV FULWHULRY GH GLVHXxR HOpFWULFR \ GLVSRVLFLRQ
UHYLVLYQ GH SODQRV \ HVYWXGLRYV HQ SODQWD
(VWDEOHFHU ODV PHMRUDYVY DO GLVHXR DFWXDO GHO VL
(OpFWULFR 1DFLRQDO YLIJHQWH SRU PHGLR GH FULWHU
ULHVJRV \ FDSDFLWDFLYQ GHO SHUVRQDO
'"HVDUUROODU XQ DQiOLVLV GH FDOLGDG GH OD HQHUJt
GHWHUPLQDFLYQ GH ORV SUREOHPDV HQ OD WHPIWLFD
DFWXDOL]DGDVY WRPDQGR FRPR EDVH OD QRUPDWLYD Q
'"HWHUPLQDU XQD RIHUWD HFRQYPLFD GH OD SURSXHVW
SDUD OD LGHQWLILFDFLYQ GH OD UHQWDELOLGDG SUHV
UHDOL]DGDV SRU VRFLRV FRPHUFLDOHV



OHWRGRORJtD

7TDEOD OHWRGRORJtD SDUD HO GHVDUUROOR GH ORV REMHWLY

2EMHWLYR $FWLYLGDG JRUPD $QiOLVLV SHVXO

5HDOL]DU XQ OHYDQW BRMYHYWRQ GHHODYDYRY WpFQQFOWPH &P AQYMWRGR GH PHMRUDYV
LQVWDODFLYQ HOpFWULFDFIWRHDOMNY $ ¥OXD@DD \ WREDVDHER HQ ODMVWHPD \ VX
YHULILFDFLYQ GH ORV FUIGNRHDQR\V REQHE L8 BYWR V YLVLWDV LPSRUWDQFLD
HOPFWULFR \ GLVSRVLF$®I@HV LOHGH FXUBTBELWFRFLY Q$®HRWDFLYQ GUHF KDV GH GDWRYV
YLIHQWHY D SDUWLU GIHQOROUB B FL YQ y@RFX 8 BQ W ISRURBDOHPDV WRERGL PRY UHTXHULGR
SODQRV \ HYWXGLRV 5@ $\WWH @WD VLDWWRDOL]DGDSODQRY SRU ORV HTXLSRYV

,GHQWLILFDRL®® XE®RV GH TRBMHDQIFQ R BRIFWLYRYV LPSUHVRYV \
(VWDEOHFHU ODV PHMRUDY DO GLVHXR
HOHPH%WRV S WIHIAXHSDLAHDY SHUBDIBO H OGIPH@AWWR HY GH ORV SO
DFWXDO GHO VLVWHPD HOé)FW LFR DSHIJDGR
HO VLVWHRLRDVWHPD HOYHVWUYQFR3$ HOpFWULFRYV
DO &yGLJR (OpFWULFR 1DFLRQDO YLJHQWH
,GHQWLILFDFB'_*J SHVWD OHXIQDFDFLYQ MWDGR GH
SRU PHGLR GH LGHQWLILFDFLL}/Q GH UL JRV
PHMRUDV HQ VHJIJXtDLGDGD ODQLYHOHYV GHHTXHULPLHQWRYV HQ
\ FDSDFLWDFLYQ GHO SHUVRC{AI;)O
HOpFWULFMHIXULGDG HOPRWWIHHFLYQ VHIXULGDG




2EMHWLYR $FWLYLGDG JRUPD $QiOLVLV SHVXO

‘'HVDUUROODU XQ DQiOIb\l{'LV GH F
OD HQHUJtD D ODV LQVW
GHWHUPLQDFLYQ GH ORYV
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WDILFDFI3RUBHQWD M@ BWPH HQ WDEODV G
DHV TXH XS UHPIOH QWRRS HS ®QWRYV TXH VH
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'"HWHUPLQDU XQD RIHUWD(HIFERDPLY¥DQ GHAOLVLYQ BHOFXORYV GH FRMWMRBXKHNV WD
OD SURSXHVWD GH PHMBUBVPXBRM\RWIREBDISDBLGDGP®HW IJHQ VHI~-@WHOWXSXHVWDO GH
VLVWHPD DFWXDO SDUD OBFIRGH/@WHRRLFOFRLYRQUVLYQ FRWL]DFLRIOQMHWHUVLYQ DO UHGLVH
GH OD UHQWDELOLGDG SWWDERXKXHNMWDRU BV DXHGD GBEDWiIORJRV YEHKDV WpFQLFDV GH
SDUWLU GH FRWL]DFLRGRWUIDFQL{DBOHERRERNVOT XH VXLSRY VHIFRLSRY D XWLOL]DU \
VRFLRVY FRPHUFLDOH¥UHVXSXHVWRDMXVWHRQ QHFHVLGDG UHHPSOD]R

)XHQWH (ODERUDFLYQ SUR



$OFDQFH

6H UHDOL]DURQ ODV PHMRUDV SRVLEOHV DO GLVHxR D
FXDUWR HOpFWULFR GH OD SODQWD HQ FRQIRUPLGDG FRQ
GH VHJXULGDG HOpFWULFD HVWDEOHFLGRY LQWHUQDFLR
PXOWLGLVFLSOLQDULR WUDEDMy HQ FRQMXQWR DSOLFDQG
GLVHXR \ FRQVLGHUDFLRQHVY HFRQYPLFDV SDUD SURSRQHU

$GHPiV VH OOHYy D FDER HO DQiOLVLV GH FDOLGDG
DFWXDOHV SDUD LGHQWLILFDU SUREOHPDV \ UHFRPHQGDL
UHVSDOGDGDV SRU OD QRUPDWLYD QDFLRQDO GH OD $5
HVSHFLDOL]DGRV GH OD PDUFD 6LHPHQV GRQGH ORV UHVX
ORV SDVRV D VHJXLU HQ HVWH DVSHFWR

J)LODOPHQWH VH GHVDUUROOY XQD RIHUWD SUHVXSXHV
ILQ GH HYDOXDU VX FXPSOLPLHQWR FRQ HO PRQWR GHVW
DSOLFDURQ DQiOLVLV GH PDUJHQ VREUH FRWL]DFLRQHV G
LPSOHPHQWDFLYQ EHQHILFLRY HVSHUDGRV \ HO FXPSOLPLF
REWXYR OD SURSXHVWD FRQWHPSODQGR HTXLSRV PDQR Gt

(O SUR\HFWR QR FRQWHPSOy OD HMHFXFLyQ ItVLFD GH
REMHWLYR HV SURSRUFLRQDU XQD SURSXHVWD GHWDOOD
QHFHVDULRV SDUD OOHYDU D FDER ODV LPSOHPHQWDEFLF
HVSHFtILFDV QR HVWi LQFOXLGD HQ HO DOFDQFH VLQ HPEL
SDUD TXH )+$&$6$ FXPSOD FRQ HVWDV



&$3E78/2 ,, 0%$5&2 7(15,&2

6HJ~Q OD 5HIRUPD DO 5HJODPHQWR GH 2ILFLDOL]DFLYy(
5LFD SDUD OD 6HJXULGDG GH OD 9LGD \ GH OD 3URSLHGDG |
HO GH PD\R GHO VH RILFLDOL]D FRPR &yGLJR (OpFWU]|
GH OD 9LGD \ GH OD 3URSLHGDG OD QRUPD 1)3%$ HQ VX ~
HPLWLGD SRU OD 1)3%$ TXH HV OD GH SDUD &RVWD 5LFC
&RVWD 5LFD

/D $VRFLDFLYQ 1DFLRQDO GH 3URWHFFLYQ FRQWUD HO
LQJOpV OOHYD PiV GH DxRV D\XGDQGR D UHVROYHU DOJ
SUHYHQFLYQ GH LQFHQGLRVY OD SUHSDUDFLYQ SDUD LQFHQ
1)3$ &YyGLJR (OpFWULFR 1DFLRQDO 1(& HV OD UHIHUHQI
OD LQVSHFFLYQ HOpFWULFD VHJXUD FRQ HO ILQ GH SURW
SHOLJURV GH OD HOHFWULFLGDG 1)3$ (VWH RUJDQLYV

( VREUH SUIFWLFDV ODERUDOHY VHJXUDV SDUD SURWHJH!
ORV SULQFLSDOHV SHOLJURV HOpFWULFRV 'HVDUUROODGD
( D\XGD D HPSUHVDV \ HPSOHDGRYV D HYLWDU OHVLRQHV \

DO FKRTXH HOpFWULFR HOHFWURFXFLYQ UHOiPSDJR GH DL

(Q &RVWD 5LFD HO &ROHJILR )HGHUDGR GH ,QJHQLHU
HQFDUJDGR GHO HMHUFLFLR GH ODV GLYHUVDV SURIHVLR(
WpFQLFRV \ SURIHVLRQDOHYV LQWHUPHGLRYV DILQHV D DOJX
GH ,QJHQLHURV (OHFWULFLVWDV OHFiQLFRV H ,QGXVWULDC
(OHFWULFLVWDV ,QJHQLHURV OHFiQLFRV ,QJHQLHURV OH
OHFIiQLFRV (OHFWULFLVWDV ,QJHQLHURV ,QGXVWULDOHYV
DJUtFRODV \ DILQHV $VDPEOHD /HJLVODWLYD GH 5HS~EOLF

(Q HO PDUFR OHJDO \ UHJXODWRULR GH &RVWD 5LFD VH
HOpFWULFR FRQ OD /H\ *HQHUDO GH (OHFWULFLGDG GH
'HVFDUERQL]DFLYQ \D TXH SURPXHYHQ OD WUDQVLFLYQ KD
HPLVLRQHYV PHGLDQWH HVWDWXWRY TXH GHEHQ LPSOHPHQ
QDFLRQDO



3bub ORJUDU XQD FRUUHFWD PRGHUQL]DFLYQ GH OR
FRQFHSWRYVY FRPR OD GLJLWDOL]DFLYQ GH ORV HTXLSRV \ V>
&RVWD 5LFD VH KDQ OOHYDGR D FDER SUR\HFWRV GH GLJLW
JHVWLYQ PiV HILFLHQWH GH OD UHG HOpFWULFD SRU SDUWI
,&( (VWR JHQHUD EHQHILFLRYVY HQ ORV iPELWRV VRFLDO H

/ID PHGLFLYQ HQ ORV VLVWHPDV HOpFWULFRV HV IXQGDP
R YDORUHV FUtWLFRV (Q &RVWD 5LFD VH KDQ XWLOL]DGR K
OD LPSOHPHQWDFLYQ GH WHFQRORJtDVY GH PHGLFLYyQ \ OD R
(VWDV WpFQLFDV SHUPLWHQ LGHQWLILFDU LQHILFLHQFLD'
FRUUHFFLYQ PHGLDQWH PDQWHQLPLHQWRY HVSHFLDOL]DGR

SHTXLVLWRYVY SDUD LQVWDODFLRQHY HOpFWULFDV

(Q OD QRUPD 1)3%$ GH TXH HV HO &yGLJR (OpFWULF
&RVWD 5LFD DFWXDOPHQWH VH SUHVHQWD HO DUWtFXOR
JHQHUDOHV SDUD OD HYDOXDFLYQ LQVWDODFLYQ \ DFFHVR
LQVWDODFLRQHYV (Q HVWH DSDUWDGR VH GHVWDFDQ ORYV
GHVDUUROOR GH XQ UHGLVHXR HOpFWULFR

X ([IDPHQ LGHQWLILFDFLYQ LQVWDODFLYQ \ XVR GF

R $ ([DPHQ $0 MX]JDU XQ HTXLSR VH GHEHQ HYDC
ODV VLIXLHQWHV
f (O HYSDFLR SDUD HO GREOH] GH DODPEUHV \
SDUD KDFHU ODV FRQH[LRQHYV
f IRV HIHFWRV GHO FDOHQWDPLHQWR HQ FRQG
WDPELPQ HQ FRQGLFLRQHY DQRUPDOHV TXH S
HO VHUYLFLR
f IRV HIHFWRV GH ORV DUFRV HOpFWULFRV
f 2WURV IDFWRUHV TXH FRQWULEX\DQ D OD VI
TXH XWLOLFHQ R TXH SXHGDQ HQWUDU HQ FR
R % ,QVWDODFLYQ \ XVR /RV HTXLSRV OLVWDGRYV
\ XVDU GH DFXHUGR FRQ ODV LQVWUXFFLRQHV LQ!



, QWHJULGDG GHO FDEOHDGR /DV LQVWDODFLRQ}
TXHGDU WHUPLQDGDV GHEHQ HVWDU OLEUHV GH FRU
FRQH[LYQ D WLHUUD GLIHUHQWH GH OR H[LJLGR R SH!

&RUULHQWH QRPLQDO GH LQWHUUXSFLYQ /RV HT
OD FRUULHQWH HQ QLYHOHV GH IDOOD GHEHQ WHQHL
WHQVLYQ QRPLQDO GH FLUFXLWR VXILFLHQWH SDU]
WHUPLQDOHY GH OtQHD GH ORV HTXLSRYV

&RUULHQWH GH IDOOD GLVSRQLEOH

R $ ODUFDGR HQ FDPSR (O HTXLSR GH DFRPHWLGI

XQLGDGHV GH YLYLHQGD VH GHEH PDUFDU HQ HO

OD Pi[LPD FRUULHQWH GH IDOOD GLVSRQLEOH (

GHEH LQFOXLU OD IHFKD HQ TXH VH UHDOL]y HO ¥

FRQWDU FRQ OD VXILFLHQWH GXUDELOLGDG SDUD

R % ORGLILFDFLRQHV &XDQGR VH KDJDQ PRGLILI

HOpPpFWULFD TXH DIHFWHQ OD Pi[LPD FRUULHQW

DFRPHWLGD VH GHEH YHULILFDU OD Pi[LPD FRU

YROYHUOD D FDOFXODU HQ FDVR GH TXH VHD QF

VXILFLHQWHY ORV YDORUHVY QRPLQDOHV GHO HTX

FRUULHQWH GH IDOOD GLVSRQLEOH HQ ORV WHI

PDUFDGR UHTXHULGR GH FDPSR HQ OD B6HFFLYQ

WDO IRUPD TXH UHIOHMH HO QXHYR QLYHO GH

GLVSRQLEOH

(VSDFLRVY DOUHGHGRU GHO HTXLSR HOpFWULFR
HVSDFLR GH DFFHVR \ GH WUDEDMR DOUHGHGRU GH W
HO IXQFLRQDPLHQWR \ PDQWHQLPLHQWR [iFLO \ VHJX

(QYROYHQWH SDUD ODV LQVWDODFLRQHYV HOpFW
HQ EYYHGDV FXDUWRVY R DUPDULRV R HQ XQ iUHD UF
FHUFD FX\R DFFHVR HVWp FRQWURODGR SRU FHUUD
FRQVLGHUDQ DFFHVLEOHV ~QLFDPHQWH D SHUVRQDV



X (VSDFLR GH WUDEDMR DOUHGHGRU GH ORV HT)»
HTXLSRV HOpFWULFRVY GHEH H[LVWLU \ VH GHEH PD(
SHUPLWD HO IXQFLRQDPLHQWR \ PDQWHQLPLHQWR IiF

X &RQGXFWRUHV GH FLUFXLWRV 'HEH SHUPLWLU\
FLUFXLWRY HQ FDQDOL]DFLRQHV HQ EDQGHMDV SRL
PHWDO 7LSR 0& FRPR DODPEUH GHVQXGR FDEOH \ E
R FRQGXFWRUHV 7LSR 009

X /tPLWHV GH WHPSHUDWXUD HQ ORV WHUPLQDOHYV
VH WHUPLQHQ FRQ EDVH HQ XQD WHPSHUDWXUD QRP

$\ f& VL VRQ PD\RUHV 1)3%
7RPDQGR HQ FXHQWD HVWRY OLQHDPLHQWRY H LQVSHFFL
GH HTXLSRV GHQWUR GH OD UHG HOpFWULFD SDUD VX DQiO
UHGLVHXR SODQWHDGR

7TUDQVIRUPDGRU GH SRWHQFLD

8QR GH ORV HTXLSRV SULQFLSDOHY GHQWUR GH XQD |
WUDQVIRUPDGRU GH PHGLD WHQVLYQ TXH SHUPLWH WUDVC
ODV WHQVLRQHV UHTXHULGDVY GHQWUR GH XQD SODQWD (G
ODV FDUDFWHUtVWLFDV GH OD GLYLVLYQ *($)2/ GH 6LHPHQ\
XWLOL]DGRY HQ SUR\HFWRV LPSRUWDQWHY GHQWUR \ IXHUI
HVWiQ DLVODGRV SRU UHVLQD FRODGD OR TXH RIUHFH XQ
UHTXLHUH Pi[LPD VHJXULGDG HQ WUDQVIRUPDGRUHV GH Gl
OLPLWDFLRQHV GH ORV WUDQVIRUPDGRUHV WUDGLFLRQDC
FDUDFWHUtVWLFDV UHFRQRFLGDV FRPR OD VHJXULGDG RSH!

(VWRV WUDQVIRUPDGRUHV VRQ FRQRFLGRV SRU VHU X
WUDQYtDV SODWDIRUPDV SHWUROtIHUDV LQVWDODFLRQHV
HQWUH RWURVY OXJDUHV GRQGH VH QHFHVLWD JDUDQWL]DL

(V SRU HVYWR SRU OR TXH SDUD OD VLWXDFLYQ GH UHGL
HV HVHQFLDO VH VHOHFFLRQD OD PDUFD *($)2/ FRPR SUL:
XWLOL]JDGR HQ HVWRYV WUDQVIRUPDGRUHV HVWi FRPSXHVW]



PROLGR (VWH PDWHULDO DPLJDEOH FRQ HO PHGLR DPELF
QHFHVLWHQ PDQWHQLPLHQWR HVWpQ SURWHJILGRV FRQWU
HQ FOLPDV WURSLFDOHV DGHPiV VRQ GLItFLOPHQWH LQIO
VX VHIXULGDG 6LHPHQV

/DV ERELQDV GHO GHYDQDGR SULPDULR VH IDEULFDQ FR
VH GHEH D TXH RIUHFH XQD WpFQLFD GH ERELQDGR VLPSOF
3DUD HO HQFDSVXODPLHQWR GH ORV GHYDQDGRY FRQ UHVL
DOWD WHPSHUDWXUD (VWD WpFQLFD HYLWD OD IRUPDFLYy
SHUMXGLFLDOHV 6LHPHQV

/RV WUDQVIRUPDGRUHYV DLVODGRV SRU UHVLQD FRODGLE
HVWULFWDV FODVHV GHILQLGDV FRPSUREDGDV PHGLDQWE
6LHPHQV

x &ODVH DPELHQWDO (

x &ODVH FOLPiIWLFD &

X &O0DVH GH UHVLVWHQFLD DO IXHJR )

3DUD SURSRUFLRQDU UHVHUYDV GH SRWHQFLD \ KDFHU
HV SRVLEOH LQWHJUDU YHQWLODGRUHV GH IOXMR UDGL
FRQILIJXUDFLYQ SHUPLWH DXPHQWDU OD SRWHQFLD GHO W
UpJLPHQ FRQWLQXR /D XWLOL]DFLYQ GH OD WHFQRORJtD
FRQVLGHUDU ODV OLPLWDFLRQHV LPSXHVWDV SRU ORV W

IRV WUDQVIRUPDGRUHY GH ~OWLPD JHQHUDFLYQ FRQWL
&2 GHELGR D VX DOWD HILFLHQFLD \ D ODV PHQRUHV SpuUC
(VWD UHGXFFLYQ FRPLHQ]D GHVGH HO SURFHVR GH IDEULF
UHVSHWXRVR FRQ HO PHGLR DPELHQWH TXH PLQLPL]D HO
SXHGH DILUPDU TXH HVWRYVY WUDQVIRUPDGRUHY QR UHTXLH!

&HOGD GH PHGLD WHQVLYQ

(O VLIXLHQWH HTXLSR GHQWUR GH XQD UHG HOpFWULFCLC
FHOGDV GH PHGLD WHQVLYQ FRPR OD '-+ TXH WDPELPpPCQ



HVWiQ GLVHXxDGDV FRQ HQYROYHQWH PHW{OLFD WULSRODU
(VWDV FHOGDV FXPSOHQ FRQ ODV HVWLSXODFLRQHV GH O
VHOHFFLYQ SDUD XQ UHGLVHXR HOpFWULFR TXH EXVTXH WH
/D OtQHD GH SURGXFWRY 6LHPHQV HQ PHGLD WHQVLYQ L
GH FHOGDV GLVHXDGRV SDUD GLYHUVDV DSOLFDFLRQHV G
KDVWD FHQWURYV GH WUDQVIHUHQFLD DO FOLHQWH \ DPSO
FRQ IXQFLRQHV TXH LQFOX\HQ LOQWHUUXSWRUHV GH SRWHC
HVWiQ FODVLILEDGDV VHJ~Q OD QRUPDWLYD GH OD &RPLVL:
VXV VLJODV HQ LQJOpV FRPR XQ VLVWHPD GH SUHVLYQ VHC
JDV GH SRU YLGD 6LHPHQV
/IDV FHOGDV LQGLYLGXDOHV \ ORV EORTXHV GH FHOGEL
FRPSXHVWRY SRU ORV VLIXLHQWHY FRPSRQHQWHYV IXQFLRQC
X %DVWLGRU FRQ IUHQWH GH PDQGR XQLIRUPH UHYHVW
x &XED GH OD FHOGD SDUD DORMDU ORV GLVSRVLWL
HPEDUUDGR

X &RPSDUWLPHQWR GH FDEOHYV

disponibles en
Stock,

Protege vidas

facilita su i
Instalacion

Libre da mant=nimienta

beneficio economico

)XHQWH B6LHPHQV
J)LIXUD 5HSUHVHQWDFLYQ JUIILFD GH XQD FHOG

/D FXED GH OD FHOGD HV XQ VLVWHPD GH SUHVLYQ VHC
UHVLVWHQWH D OD FRUURVLYQ GRQGH VXV SDUHGHV O
IXQFLRQDPLHQWR VH XQHQ PHGLDQWH SURFHVRV GH VROC



PDQLREUD \ ORV HPEDUUDGRYV LQWHJUDGRY HQ OD FXED HV!
FRPR KXPHGDG FRQWDPLQDFLYQ SROYR JDVHV DJUHVLYR\
&DGD FHOGD LQGLYLGXDO FRQWLHQH VX SURSLD FXED
ORV GLVSRVLWLYRV GH PDQLREUD GH YDULDV FHOGDV FRPS
FRQ KH[DIOXRUXUR GH D]XIUH TXH HV XQ JDV QR Wy[LFR T
GLHOpPFWULFD 1R VH UHTXLHUHQ WUDEDMRYV GH JDV HQ HO
HO HYWDGR GHO JDV R UHOOHQDUOR GXUDQWH HO VHUYLFL
&DGD FXED HVWi HTXLSDGD FRQ XQ LQGLFDGRU GH GLV
FRQWURO SDUD VXSHUYLVDU OD GHQVLGDG GHO JDV (VWH
DXWRFRQWURODEOH \ QR HVWi DIHFWDGR SRU OD WHPSHUL
HPEDUUDGR VH HQFXHQWUD GHQWUR GH OD FXED \ HVWi S
SXHGH LQWHUFRQHFWDUVH FRQ ORV HPEDUUDGRYV GH FHOG
(O FRPSDUWLPHQWR GH FDEOHV HV DFFHVLEOH GHVGH!
HQFODYDPLHQWR TXH JDUDQWL]D VX UHWLUR VROR FXDQGR
SRVLFLYQ DWHUUL]DGD 6H SXHGHQ DJUHJDU RWURV GLVSF
FRPR HO EORTXHR GH FLHUUH HQ ODV IXQFLRQHV GH OtQHD
HYLWD TXH VH SXHGD FRORFDU HQ OD SRVLFLYQ GH FHUUDC
(Q OD FRQILIJXUDFLYQ HVWiQGDU ODV IXQFLRQHV GH S
HTXLSDGDV FRQ SDVDWDSDV GHO WLSR GH LQWHUID] & FRQ
SXHGHQ XWLOL]DU SDVDWDSDV SDUD HO WLSR GH LQWHUID]
HO FRPSDUWLPHQWR GH FDEOHV SHUPLWH OD FRQH[LYQ GH
GH VREUHWHQVLYQ HQ WRGRVY ORV WLSRV GH FHOGDV 6LHF
IRV LQWHUUXSWRUHV GH SRWHQFLD GH ODV FHOGDV '-
PRGHUQD GH FRUWH HQ YDFtR \ OD XQLGDG GH FRUWH DO °
OD FHOGD MXQWR FRQ HO LQWHUUXSWRU GH WUHV SRVL
DPELHQWDOHY /RV PHFDQLVPRV GH RSHUDFLYQ GH ORV LC
IXHUD GH OD FXED GRQGH VX RSHUDFLYQ HVWi OLEUH GH P
IRV LQWHUUXSWRUHY GH SRWHQFLD GLVSRQHQ GHO VL.
x OHFDQLVPR GH IXQFLRQDPLHQWR OLEUH GH PDQWHC
SRWHQFLD
Xx ,QGLFDGRU GH SRVLFLYQ



x ODQLREUD PHFiQLFD GH FLHUUH \ DSHUWXUD FRQ SXC
x &RQWDGRU GH FLFORV GH PDQLREUD
x 'LVSDUR OLEUH VHJ~Q ,(&
6HJ~Q 6LHPHQV HO LQWHUUXSWRU GH WUHV SRVL
HTXLSDPLHQWR VLIJXLHQWHYV
x OHFDQLVPR D UHVRUWH OLEUH GH PDQWHQLPLHQWR
x $FFLRQDPLHQWR PDQXDO GH ORV PHFDQLVPRV D UHVH
D WLHUUD PHGLDQWH SDODQFD JLUDWRULD
X ,QGLFDGRUHV GH SRVLFLYQ PHFiIQLFRV SDUD ODV IXQ
D WLHUUD
x 'LVSRVLWLYR GH LQPRYLOL]DFLYQ SDUD LPSHGLU P]
LQWHQFLRQDGDYV
X %ORTXH GH FRQWDFWRV DX[LOLDUHV FRQ LQYH
VHFFLRQDPLHQWR DVt FRPR LQYHUVRUHV SDUD OD
IRV WUDQVIRUPDGRUHY GH FRUULHQWH HQ ODV GHULYD
IXHUD GH OD FXED FRQ SXHVWD D WLHUUD HOLPLQDQGR D
ORV WUDQVIRUPDGRUHYV GH WHQVLYQ HQ ODV GHULYDFLRQH
(VWRV WDPELpQ VH PRQWDQ IXHUD GH OD FXED \ VH FRQ
PHGLDQWH XQ HQFKXIH B6LHPHQV
/IDV FHOGDV '-+ VH IXQGDPHQWDQ HQ XQ FRQFHSWR
VLIJQLILFD TXH ODV DFFLRQHV \ ORV LQVWUXPHQWRY GH FR(
VRQ LGPQWLFRYV HQ FDGD FHOGD $GHPiV HO FRQMXQWR FF
HOpPpFWULFRYV SURSRUFLRQDQ XQ QLYHO Pi[LPR GH VHJXULG
FRQ IiFLO DFFHVR \ GLVSXHVWRY GH PDQHUD HUJRQYPLFD H
3DUD ORJUDU XQD SXHVWD D WLHUUD HIHFWLYD GH ODV
FRQH[LYQ HQ ORV FRPSDUWLPHQWRY GH FDEOHV GH ODV FH
VLVWHPD GH SXHVWD D WLHUUD GH OD VXEHVWDFLYQ /D S
ODV VDOLGDV GH FDEOHV VH SXHGH UHDOL]DU VLJXLHQGR
GH OtQHD SURWHFFLYQ GH WUDQVIRUPDGRU H LQWHUUXSW
3DUD YHULILFDU OD DXVHQFLD GH WHQVLYQ ODV FHO
GHWHFWRUHV GH WHQVLYQ FDSDFLWLYRV ODV VDOLGDV (



IXQFLRQHV FRQ LQWHUUXSWRU GH SRWHQFLD VLHPSUH HV\
IRV VLVWHPDV GHWHFWRUHY GH WHQVLYQ SDUD HO HPEDU!
OLEUHV GHO HPEDUUDGR HQ ODV FHOGDV ILQDOHV GHO FRC

(O VLVWHPD GHWHFWRU GH WHQVLYQ FDSDFLWLYR HV X
TXH HVWi LQWHJUDGR GH IRUPD SHUPDQHQWH HQ HO IUHQV
VLIXLHQWHY FDUDFWHUtVWLFEDV 6LHPHQV

x /[LEUH GH PDQWHQLPLHQWR

X ,QGLFDFLYQ GH WHQVLYQ /&'

x $OLPHQWDFLYQ GH WHQVLYQ DX[LOLDU

x 7TRPDV GH HQVD\R LQWHJUDGDYV

x 6DOLGD GH UHOp FRQ FRQWDFWR OLEUH GH SRWHQFL

7TUDQVIRUPDGRU GH EDMD WHQVLYQ

IRV WUDQVIRUPDGRUHY WLSR VHFR VH GLVHxDQ SDUD R
XQD YLGD GH VHUYLFLR VLQ LQWHUUXSFLRQHV HQ ODV UH
WHQVLRQHY GH RSHUDFLYQ SDUD HTXLSRV HVSHFtILFRV /D
GH ORV WUDQVIRUPDGRUHY GHEHQ OOHYDUVH D FDER SRU S
HQ OD LQVWDODFLYQ UHSDUDFLYQ \ PDQWHQLPLHQWR GH H

/RV WUDQVIRUPDGRUHV GH OD PDUFD +DPPRQG 3RZHU
HVWiQGDU GH VHJXULGDG HOpFWULFD HQ HO OXJDU GH WUI
&6%$ = (VIXQGDPHQWDO VLHPSUH XWLOL]DU HVWRYV HTXLS
SHUVRQDO DGHFXDGRV (33 SDUD OD LQVWDODFLYQ PDQLS
HTXLSR HOpFWULFR +DPPRQG 3RZHU 6ROXWLRQYV

/D PD\RUtD GH HVWRV WUDQVIRUPDGRUHVY YLHQHQ FRQ
HVWDV XQLGDGHV SXHGHQ LQVWDODUVH WDQWR HQ LQWHU
6LQ HPEDUJR VL HVWIiQ HTXLSDGDV FRQ XQ JDELQHWH G
H[FOXVLYDPHQWH SDUD VX XVR HQ LQWHULRUHYV ORV JDELC
LQVWDODFLYQ HQ LQWHULRUHV +DPPRQG 3RZHU 6ROXWLRQ

IRV HVWiQGDUHYV GHO 1(& H[LJHQ TXH ORV WUDQVIRUF
LQVSHFFLYQ \ TXH VH XELTXHQ DGHFXDGDPHQWH (V LPSRU



ORV REMHWRVY DOPDFHQDGRV SXHGDQ REVWUXLU OD FRQ
LQVSHFFLYQ 7DPELpQ VH GHEHQ HYLWDU ODV YtDV GH SDVF
HVWDU H[SXHVWDV D SDUWHV FRQHFWDGDV GXUDQWH OD L

(O WDPDXR GHO FDEOH GH FRQH[LYQ VH GHWHUPLQD VH
OtQHD GH ORV GHYDQDGRY SULPDULRV \ VHFXQGDULRV GH C
HQ OD LQIRUPDFLYQ GH OD 7DEOD SUHVHQWDGD D FRQWLQ
FODVLILFDGR SDUD DO PHQRV f& f) \ FRQ XQ WDPDXF
f& f)

$GHPiV SDUD OD VHOHFFLYQ GH FRQHFWRUHV VH GHE
SXQWRYV

D 'HWHUPLQH OD FRUULHQWH SULPDULD SDUD HO WUDQ

E '"HWHUPLQH OD FRUULHQWH QRPLQDO VHFXQGDULD ST

F 3DUD ODV FRQH[LRQHV GH YROWDMH OD FRUULLI

G 3DUD ODV FRQH[LRQHV GH YROWLRV OD FRUULF

+DPPRQG 3RZHU 6ROXWLRQV



Corriente en amperes

kVA 208V 240V 480V 600V 2400V 4160V
3 8.33 .22 3.61 2.89 0.72 0.42
6 16.7 14.4 722 SET 1.44 0.83
9 25.0 Eld 10.8 8.66 2.17 1.25
15 41.6 36.1 18.0 144 3.61 2.08
30 83.3 72.2 36.1 28.9 7.22 4.16
45 125 108 54.1 43.3 10.8 6.25
75 208 180 90.2 722 18.0 10.4
100 278 241 120 96.2 24.1 1359
112.5 312 271 135 108 27.1 15.6
150 416 361 180 144 36.1 20.8
225 625 541 271 217 54.1 31.2
300 833 722 361 289 72.2 41.6
450 1249 | 1082 541 433 108 62.4
500 1388 [ 1203 601 481 120 69.4
600 1665 | 1443 722 571 144 83.3
750 2082 | 1804 902 7122 180 104
1000 | 2776 | 2406 | 1203 962 241 135
1500 | 4164 | 3609 | 1804 | 1443 361 208
2000 | 5552 | 4811 2406 | 1925 481 278
2500 | 6940 | 6014 | 3007 | 2406 601 347
3000 | 8327 | 7217 | 3608 | 2887 722 416

)JXHQWH +DPPRQG 3RZHU 6ROXW]
)LIXUD &XDGUR SDUD OD GHWHUPLQDFLYQ GH FRUULHC

%DMR FRQGLFLRQHV \ DPELHQWHY RSHUDWLYRV QRUPI
UHTXLHUHQ PDQWHQLPLHQWR H LQVSHFFLYQ SHULYGLFRYV
XQLGDG VH LQVWDOD HQ FRQGLFLRQHYV DPELHQWDOHYV DGY+
QLYHOHV GH FRQWDPLQDFLYQ \ SROYR VH SXHGH UHDOL]DL
SROYR H[WHUQR HVWi HQ IXQFLRQDPLHQWR +DPPRQG 3RZH

7TDEOHUR GH EDMD WHQVLYQ WLSR 6ZLWFKERDUG
IRV WDEOHURV DXWRVRSRUWDGRYVY GH GLVWULEXFLYQ F

6%0,, \ 6%0,,, GH OD PDUFD 6LHPHQV RIUHFHQ XQD DPSOLD
GH GLVWULEXFLYyQ (VWRV IRUPDQ SDUWH GHO SURJUDPD Gl



EDMD WHQVLYQ TXH FXPSOHQ FRQ ODV QRUPDV HOpFWULFDYV
Op[LFR

X 10; - $1&( 10; - $1&(

x 10: - $1&( 10; - $1&(

IRV WDEOHURYV GHVGLWWKDPER RN WUSARRQ VHFFLRQHV S
JHQHUDO |DSDWDV JHQHUDOHV \ FHOGDV GH DFRSODPLH
SULQFLSDOHV LQWHJUDOHY HQ SODQWDV LQGXVWULDOHYV
GLVHXxR SHUPLWH DORMDU LQWHUUXSWRUHY HOHFWURPDJQ
GH LOQWHUUXSWRUHYVY WHUPRPDJQpWLFRV FRPR GHULYDGRYV

/ID IDEULFDFLYQ GH ORV WDEOHURV DXWRVRSRUWDGR
XWLOL]DQGR DFHUR ODPLQDGR HQ IUtR FRQ XQD HVWUXFV
FDOLEUH (VWRVY WDEOHURYV VH WHUPLQDQ FRQ SLQWXUD
FRORU JULV $16, /IDV EDUUDV FROHFWRUDV SULQFLSDOH'
HVWDxDGR R SODWHDGR \ VH FRORFDQ HQ SRVLFLYQ YHUWL

/I DV EDUUDV HVWIQ VRSRUWDGDV \ VHSDUDGDV SRU DL
SXHGH VHU GHVGH OD SDUWH VXSHULRU R GHVGH OD SDUWF
(O WDEOHUR HVWi HTXLSDGR FRQ WDSDV VXSHULRU H LQIH
HQIULDPLHQWR SRU FRQYHFFLYQ GH ORV LQWHUUXSWRUHYV
HvYv DEDWLEOH PHGLDQWH ELVDJUDV \ VH FLHUUD FRQ FRPSI

(Q OD SDUWH VXSHULRU GH OD WDSD VH HQFXHQWUD RV
GLVHxDGD SDUD FRORFDU HO HTXLSR GH PHGLFLYyQ DQDOy
SXHUWDV GH FDEOHDGR FRQ ELVDJUDV TXH VH FLHUUDQ F
UISLGR D ORV LQWHUUXSWRUHYV SDUD VX PRQWDMH \ FDEOF
FDOFXODGR SDUD HYLWDU SUREOHPDYVY FRQ ORV FDEOHV GH

/bDv wbsbv ODWHUDOHV \ WUDVHUDV HVWIQ DWRUQL¢
I[IFLOPHQWH SDUD IDFLOLWDU HO PRQWDMH GHO HTXLSR R I
WHUPRPDJQpWLFRY VH LQVWDODQ HQ HO JDELQHWH XWLO
LOQWHUUXSWRU (VWRV FRQHFWRUHYVY LQFOX\HQ EDUUDV GH
VRSRUWHY SDUD OD FRQH[LYQ PHFIQLFD \ WDSDV IURQWDOFt



'LVHXR GH SODQRYV

(Q HO UHJODPHQWR SDUD HO WUiPLWH GH SODQRV \ OL
GHO &ROHJLR )HGHUDGR GH ,QJHQLHURV \ $SUTXLWHFEWRYV G
,,, ORV UHTXHULPLHQWRY GH GLVHXR SDUD VLVWHPDV HOp
SODQRV HOpFWULFRV VH DMXVWHQ D ODV EXHQDV WpFQLF
FDOLGDG GH ODV REUDV HVWp GH DFXHUGR FRQ ODV QRUP]|
DUWtFXORV FRQWHQLGRY HQ HVWD VHFFLYQ GHO UHJODPHQ
JHGHUDGR GH ,QJHQLHURV \ $UTXLWHFWRYV
x $UWtFXOR (ODERUDFLYQ GH SODQRV 7RGR SUR\HF
TXH LQFOX\D XQD QHFHVLGDG GH VLVWHPDV HOpFWUL
\ SUHVHQWDFLYQ GH SODQRY GH GLFKRV VLVWHPDYV
x $UWtFXOR 1RUPDV 7pFQLFDV (O GLVHXR GH WRC
FRUUHVSRQGLHQWHY SODQRV GHEHUIQ FXPSOLU GRC
QRUPDV WpFQLFDV HQ VX ~OWLPD YHUVLYQ YLJHQWH
R 'HFUHWR HMHFXWLYR 1R GHO GH IHEUHUR
2ILFLDOL]DFLYQ GHO &yGLJR (OpFWULFR GH &RVW
9LGD \ OD 3URSLHGDG  \ VXV UHIRUPDYV
R 1RUPD 1)3$ 3&yGLJR (OpFWULFR 1DFLRQDO" 1(
LQJOpPV ~ HQ VX ~OWLPD YHUVLYQ WUDGXFLGI
RILFLDOPHQWH SRU HO OLQLVWHULR GH (FRQRPtD
HQ HO 'LDULR 2ILFLDO /D *DFHWD
R 1RUPD 1)3%$ ( 31RUPD SDUD OD VHJXULGDG HOpF
HQ ORV OXJDUHV GH WUDEDMR’ HQ VX ~OWLPD Y
R 2WUDV QRUPDV DSUREDGDV SRU OD $XWRULGDG
3~-EOLFRV $5(6(3 GH DSOLFDFLYQ DO REMHWR GF
R 2WUDV QRUPDV DSUREDGDV SRU HO &),$ GH DSOL
UHJODPHQWR



3XHVWD HQ PDUFKD \ SUXHEDYV

/IDV SUXHEDV JHQHUDOHY HQ FHOGDV \ WUDQVIRUPDGF
VLIXLHQWHYVY VHJ~Q ODV UHFRPHQGDFLRQHYV GH 6PDUW )LH
X 9HULILFDFLYQ GH OD FRQWLQXLGDG HOpFWULFD ©6H I
HOpFWULFDV HVWpQ FRUUHFWDPHQWH HVWDEOHFLG
LOQOWHUUXSFLRQHY HQ HO IOXMR GH FRUULHQWH
X OHGLFLYyQ GH OD UHVLVWHQFLD GH DLVODPLHQWR 6H
HQWUH ODV GLIHUHQWHY SDUWHV FRQGXFWRUDV \ (
SRVLEOHV IDOORVY HQ HO DLVODPLHQWR
X 3UXHEDV GH IXQFLRQDPLHQWR 6H UHDOL]DQ SUXHED"®
LOQOWHUUXSWRUHY UHOpV \ RWURYV GLVSRVLWLYRV GH
HVSHFLILFDGR
X Q9HULILFDFLYQ GH SDUIPHWURYV HOpFWULFRV 6H PLGI
YROWDMH FRUULHQWH SRWHQFLD \ IDFWRU GH SRW|
GHQWUR GH ORV OtPLWHY DFHSWDEOHYV
3RU RWUR ODGR KOQBHRWSBRXWWMBRMWSGEGMKHEDY GH DOWD WHC
UHDOL]DQ SDUD HYDOXDU OD UHVLVWHQFLD GLHOpFWULFD ¢
SUXHEDV LPSOLFDQ DSOLFDU XQ YROWDMH VXSHULRU DO (
DLVODGRV SDUD GHWHFWDU FXDOTXLHU GHELOLGDG HQ H
HOpFWULFR R XQ ULHVJR GH GHVFDUJD HOpFWULFD 6PDUW

OHGLFLRQHVY HQHUJpWLFDV

$OIJXQRV GH ORV LQVWUXPHQWRY GH PHGLFLYQ XWLOL]
GH PHGLFLYQ HQHUJpWLFD FRPR HO 6(17521 .0 % $ $$
GH PHGLFLYyQ WULIIVLFR .0 3%& FRQ XQD SDQWDOOD \ FF
LOQOVWUXPHQWR ORJUD PHGLU HQHUJtD DSDUHQWH DFWLYD
SRWHQFLD GH DPSOLR UDQJR HQWUH RWURV EDVDGRV HQ

$OIJXQRV FRQFHSWRYVY LPSRUWDQWHYV TXH VH GHEHQ FRC
SRU OD QRUPD WpFQLFD $5 17 68&%$/ EDMD WHQVLYQ VH



LIXDOHV D 9 PHGLD WHQVLYQ HV FXDQGR ORV QLYHOH

KDFH UHIHUHQFLD D ORV QLYHOHV VXSHULRUHV D ORYV r

WRPDURQ VRODPHQWH HQ FXHQWD OD EDMD \ PHGLD WHQVL

3DUD ORV HIHFWRV GH HVWH LQIRUPH VH WRPDQ ORV U

OD VXSHUYLVLYQ GH OD FDOLGDG GHO VXPLQLVWUR HOpFW!
HQ VXV VLIXLHQWHY DUWtFXORV

x $SUWtFXOR (Q ODV UHGHV GH GLVWULEXFLYQ ORV Y

QRPLQDO HVWDUIQ FRPSUHQGLGRV VHJ~Q VH PXHVW!

Sistema Tension
Entre lineas Entre lineas activas y
activas neutro
(Volt) (Volt)

Monofasico bifilar’ - 120
Monofasico trifilar 240 120
Bifasico ftrifilar 208 120
Trifasico, 4 conductores? 208 120
Trifasico, 4 conductores® 480 277
Trifasico, 3 conductores* 240 -
Trifasico, 4 conductores® 240 120
Trifasico, 3 conductores* 480 -
Trifasico, 4 conductores® 480 240

YXHQWH $XWRULGDG 5HIXODGRUD GH ORV 6
)LIXUD &XDGUR GH YDORUHYV HILFDFHV GH WHQVLYQ C

X $UWtFXOR IRV LQWHUYDORYV GH WHQVLYQ GH VHI
UHSUHVHQWDQ ORV OtPLWHV Pi[LPRV \ PtQLPRV GH
FDPELRV GH FDUJD \ SRWHQFLD HQ HO VLVWHPD GH
QRUPDOHYV GH RSHUDFLYQ



Sistema - Vs intervalo
(Volt) Normal Tolerable
(Volt) (Volt)
Vmin Vméx vmin Vméx
Monofasico bifilar 120 114 126 110 127
Monofasico trifilar 120/240 114/22 | 126/252 110/220 127/254
8
Bifasico trifilar 120/208 114/19 | 126/218 110/191 127/220
7
Trifasico 120/208, conexiéon 114/19 | 126/218 110/191 127/220
estrella 7
Trifasico 277/480, conexion 263/45 | 291/504 254/440 293/508
estrella 6
Trifasico 240, conexion delta 228 252 220 254
Trifasico 480, conexién delta 456 504 440 508

X

)XHQWH $XWRULGDG 5HIJXODGRUD GH ORV 6
J)LIXUD &XDGUR GH LQWHUYDORY QRUPDOHV \ WROHL
$UWtFXOR (Q FRQGLFLRQHV QRUPDOHV SDUD FDGE

GH ORV YDORUHV HILFDFHV GH OD WHQVLYQ GH VHI
PLOQXWRV GHEHQ VLWXDUVH HQ HO LQWHUYDOR QRUF
3buD HIHFWRYV GH HYDOXDFLYyQ GH OD FDOLGDG GH O

GH WHQVLYQ SURPHGLDGRV HQ GLH] PLOQXWRYV TXH VH U!

HTXLSR GH PHGLFLYyQ \ UHJLVWUR

FRPR IXHUD GHO UD

LOQOWHUUXSFLRQHY GHO VHUYLFLR QR VH FRQWDELOL]DUI

6H SHUPLWLUI TXH GXUDQWH HO GHO WLHPSR UHYV

WHQVLYQ GH VHUYLFLR 9V HVWpPQ IXHUD GHO UDQJR WRO|
YDORUHV IXHUD GHO PLVPR HQ UHJLVWURY FRQVHFXWLYR
GH VHUYLFLR HQ GLFKRV SHULRGRV FRQVHFXWLYRV QR

X

GH OD WHQVLYQ QRPLQDO
$UWtFXOR (Q HO FDVR GH VLVWHPDV WULIIVLERYV
GLVHxDU \ RSHUDU OD UHG GH GLVWULEXFLYQ GH IRU
SDUD XQ SHULRGR GH VLHWH GtDV FRQVHFXWLYRYV
FDOFXODGRV HQ PLQXWRV GH OD FRPSRQHQWH LQ
GHEH VLWXDUVH HQWUH HO \ HO GH OD FRPSRQH(



(O GHVEDODQFH GH OD WHQVLYQ VH H[SUHVD HQ WpuU
FDOFXODGR GH OD VLIXLHQWH IRUPD

548 ca08

& L————— (FXDFLYQ
lovug
'RQGH
f SRUFHQWDMH GH GHVEDODQFH
f _"PDJ[_ 9DORU DEVROXWR GH OD PD\RU GLIHUHQFLL

GH WHQVLYQ IDVH D IDVH \ HO YDORU SURPHGLR GH

f 9SURP 7HQVLYQ SURPHGLR GH ODV WUHV WHQVLRC

x $UWtFXOR (Q FRQGLFLRQHV QRUPDOHV SDUD F

FRQVHFXWLYRV HO GH ORV YDORUHV HILFDFH

SURPHGLDGRV HQ PLQXWRV QR GHEH VREUHSDVD

QRPLQDO $GHPiV OD WDVD GH GLVWRUVLYQ DUPYQ
VXPLQLVWUDGD QR GHEH VREUHSDVDU HO

6 &#. §AYY, B8 (FXDFLyYQ

'VQGH 9K HV OD DPSOLWXG UHODWLYD GH OD WHQVL
FRQ OD IXQGDPHQWDO 91 KDVWD OD DUPYQLFD LQGLYLGX
f SUWtFXOR /IDV HPSUHVDV HOpFWULFDV YHODUIQ SF
WLSR LQGXVWULDO \ JHQHUDO FRQ VHUYLFLRV WUI
HTXLSDPLHQWR FRQ HO ILQ GH TXH OD GLVWRUVLYQ I

GH HQWUHJD VH HQFXHQWUH GHQWUR GH ORV OtPLWF



LIMITES DE DISTORSION ARMONICA DE
CORRIENTE PARA USUARIOS CONECTADOS
EN REDES GENERALES DE DISTRIBUCION.
(Tension de 120 a 69000 Volt)

Isc/lL h<11 (11<h<17 |17<h< | TDD

20
<20 4.0 20 1.5 5.0
20<50 7.0 3.5 2.5 8.0
50<100 | 10.0 4.5 4.0 12.0
100<100 | 12.0 5.5 5.0 15.0

0
>1000 15.0 7.0 6.0 20.0

JXHQWH $XWRULGDG 5HIXODGRUD GH ORV 6
)LIXUD &XDGUR GH OtPLWHV GH GLVWRUVLYQ DUPYQLF
VHUYLFLR

(Q GRQGH

f K 2UGHQ GH OD DUPYQLFD

f .VF Oi[LPD FRUULHQWH GH FRUWRFLUFXLWR HQ HO

f ,/ (O YDORU 506 GH OD Pi[LPD FRUULHQWH DFWLY
GXUDQWH HO SHUtRGR GH PHGLFLYQ
7'$ 7DVD GH GLVWRUVLYQ DUPYQLFD WRWDO GH OD
7'" 7DVD GH GLVWRUVLYQ WRWDO GH FRUULHQWH ¥
FRUULHQWH DFWLYD GHPDQGDGD SRU OD FDUJD

/D WDVD GH GLVWRUVLYQ WRWDO GH OD FRUULHQWH

lyUPXOD

§A55 &
6&& IT (FXDFLYQ

(Q GRQGH

f LK (O YDORU 506 GH OD FRUULHQWH DFWLYD DUPYy

f LI (O YDORU 506 GH OD Pi[LPD FRUULHQWH DFWL"
GXUDQWH HO SHUtRGR GH PHGLFLYQ



X $UWtFXOR (Q FRQGLFLRQHV QRUPDOHV GXUDQWH
SHUtRGR GH XQD VHPDQD HO QLYHO GH VHYHULGDG
OLIJDGR D ODV IOXFWXDFLRQHYVY GH OD WHQVLYQ 30W
3bubD HO FIOFXOR GH OD VHYHULGDG GH ODUJD GX!

IOXFWXDFLRQHY GH WHQVLYQ 30W VH XVDUi OD VLJIJXLHQ'

L 's%6sBn0 (EXDEL
2 ( yQ

56

(Q GRQGH
f 3VWL 6HYHULGDG GH FRUWD GXUDFLYQ PHGLGD H
GHILQLGR SRU OD QRUPD ,((( YLIHQWH

f 30W 6HYHULGDG GH ODUJD GXUDFLYyQ FDOFXODGLE
YDORUHV GH 3VW HQ XQ LQWHUYDOR GH GRV KRUDV

x $SUWtFXOR /JRV YDORUHV HILFDFHV 506 GH WHQVL)
GH GLVWULEXFLYQ GH PHGLD WHQVLYQ WDQWR HQ GL
HVWDEOHFHQ FRPR VH LQGLFD HQ OD VLIJXLHQWH 7DE

Sistema Tension Entre lineas activas | Entre lineas activas
(Volt) y neutro
(Volt)
4160 2400
13200 7620
13800 7970
Trifasico 4 conductores 24940 14400
34500 19920
69000 39840

YXHQWH $XWRULGDG 5HIXODGRUD GH ORV 6
)LIXUD &XDGUR GH YDORUHYV HILFDFHVY GH WHQVLYQ QR

X $UWtFXOR (Q FRQGLFLRQHY QRUPDOHYVY OD DPSOLV
GH YDORU HILFD] 506 HQ UHGHYVY JHQHUDOHYV GH GL
HVWDU FRPSUHQGLGD HQ ORV LQWHUYDORYV QRUPDO
WROHUDEOH ¢ GH ORV YDORUHYVY QRPLQDOHV TXH"



Sistema - Normal Tolerable
Vs/Intervalo (Volt) (Volt)
Trifasico 4 Vmin Vmax Vmin Vmax
conductores
4 160/2 400 3 952/2 280 4 368/2 520 3744/2 160 4 576/2 640
13 200/7 620 12 540/7 239 13 860/8 001 11 880/6 858 14 520/8 382
13 800/7 970 13 110/7 572 14 490/8 369 12 420/7 173 15 180/8 767
24 940/14 400 23 693/13 680 | 26 187/15 120 | 22 446/12 960 | 27 434/15 840
34 500/19 920 32 775/18 924 | 36 225/20 916 | 31 050/17 928 | 37 950/21 912
69 000/39 840 65 550/37 848 | 72 450/41 832 | 62 100/35 856 | 75 900/43 824
)XHQWH $XWRULGDG 5HIJXODGRUD GH ORV 6
)LIXUD &XDGUR GH LQWHUYDORY QRUPDOHV \ WROHUD

IRV LQWHUYDORYVY GH WHQVLYQ GH VHUYLFLR QRUP
OtPLWHV Pi[LPRV \ PtQLPRVY GH WHQVLYQ SHUPLVLEOHV D
HQ HO VLVWHPD GH GLVWULEXFLYQ EDMR FRQGLFLRQHYV (

X $UWtFXOR /IDV FRQGLFLRQHVY SDUD ODV SUXHEDV

SDUIPHWURY HOpFWULFRVY GH DFXHUGR FRQ ODV FDU

OD VLIXLHQWH 7DEOD

Puntos de . - Tiempo
Tipo de servicio =5 Parametros |Variaciones rapidas |de Prueba
Medicion
y . - Huecos de tension
Monofasico bifilar Lme'\al! i Tension - Picos de tension
- Neutro
- Parpadeo
Lineas - Huecos de tension
Monofasico ftrifilar activas - Tensién - Picos de tension
Neutro - Parpadeo
- Huecos de tension 7 dias
Fases — Tension, - Picos de tension e
Trifasico estrella Neutro Desbalance |- Tensiones
Entre fases |de tension. Armoénicas
- Parpadeo
- Huecos de tension
Fases - Tension - Picos de tension
Trifasico delta Neutro Desbalance |- Tensiones
Entre fases |de tension. armonicas
- Parpadeo
)JXHQWH $XWRULGDG 5HIXODGRUD GH ORV &

)LIXUD &XDGUR GH SDUIPHWURYV HOpFWULFRV D UHJ



X $UWtFXOR /ID VLIXLHQWH 7DEOD PXHVWUD ORV YD
DMXVWDUVH ORV HTXLSRV SDUD OD UHDOL]DFLYQ GH
VXPLQLVWUR VHJ~Q ODV FDUDFWHUtVWLFDV GHO VHL

Categoria Categoria Valores de Porcentaje
de de Umbral de la
Servicio Evento (Volts rms) Tension Nominal
Hueco de 104 87% de Vn
Monofasico |tension
bifilar Pico de tension 138 115% de Vn
Impulso 240 200% de Vn
Hueco de 104/209 87% de Vn
Monofasico |tension
Trifilar Pico de tension 138/276 115 % de Vn
Impulso 240/480 200 % de Vn
Hueco de [ 104/181Y - 209A 87% de Vn
tension
Pico de tensidn | 138/239Y - 276A 115% de Vn
Impulso 240/416Y - 480A 200 % de Vn
Tensiones 3% de Vn Para cada tensién
o Armonicas armonica
Trifasico 5% TDA Arménicas hasta orden
20
Desbalance 3%
Corrientes Refiérase a lo indicado
armonicas 5% a 20 % TDD |en el articulo 13.
Y: Conexién estrella aterrizada. A: Conexion delta. TDA: Total distorsion
armonica del tensiéon. TDD: Total de distorsion de demanda de corriente

JXHQWH $XWRULGDG 5HIXODGRUD GH ORV 6

)LIXUD &EXDGUR GH DMXVWH GH YDORUHYV GH XPEUDO (

X $UWtFXOR (Q FDGD SUXHED GH OD FDOLGDG GH OD

VH FRQIHFFLRQDUiIi XQ JUIILFR HQ HO TXH VH LOXVWU

FDQWLGDG GH YDORUHV FRUUHVSRQGLHQWHYV D FDG
DFXHUGR FRQ OD VLIJXLHQWH 7DEOD



Categoria de Clases Clase
parametro (Dm)%
Vn<87
87<Vns91
91<Vn<93
93<Vn<95
95<V,=105
105<V,=107
107<V,2109
109<V;=113
113<V,

Tension

OO (N[D|ON|H|WIN|—

YXHQWH $XWRULGDG 5HIXODGRUD GH ORV 6
)LIXUD &XDGUR GH VHJUHJDFLYQ GH FODVHV SDUD OD

'RQGH
x 'P 9DORU PHGLGR HQ SRUFHQWDMH FRQ UHVSHFWR
$XWRULGDG 5HIXODGRUD GH ORV 6HUY

6HIJXULGDG HOpFWULFD \ QRUPD 1)3% (

3bub GHWHUPLQDU ODV QHFHVLGDGHY GH FDSDFLWDF
HVWXGLR GHO VLVWHPD HOpFWULFR SDUD LGHQWLILFDU OF
SODQWD 6H GHEHQ VHxDOL]DU ORV GLVSRVLWLYRV GH SUR
FUtWLFR SDUD TXH VH GHVFRQHFWHQ DQWH XQD HPHUJHQ
HOpFWULFR SUHVHQWH 6HJ~Q OD QRUPD 1)3% ( VH GHEH
XQ DUFR HOpFWULFR SDUD GHWHUPLQDU ORYV QLYHOHV GH ¢
QHFHVDULD (VWDV SXHGHQ VHU SUHQGDV FRQWUD LQFHQ(
FRQWUD DOWDV WHPSHUDWXUDV (V LPSRUWDQWH FRQRFH
GLVSRQLELOLGDG GH HVWH HQ WRGR PRPHQWR 1DWLRQD

7TDPELpQ HV LPSRUWDQWH GHILQLU ODV EDUUHUDYV GH \
HO SHUVRQDO DXWRUL]DGR \ GHELGDPHQWH FDSDFLWDG
SURFHGLPLHQWRY SDUD WDUHDV HOpFWULFDV \ FDSDFLWDL
DFWLYLGDGHV (Q HVWH FDVR VH FUHD XQ SODQ GH FDSDF
SbUbD HO GHVDUUROOR GHO SODQ 1)3%



$VLPLVPR HV LPSRUWDQWH UHDOL]DU LQVSHFFLRQHYV
GHILQLGRV SRU 6PDUW )LHOG 6HUYLFHV SDUD JDUDQWL]DU
\ TXH ORV SURFHGLPLHQWRY GH VHJXULGDG VHDQ HIHFWL)
DFWXDOL]DFLYQ FRQVWDQWH \ XQ FRPSURPLVR GH WRGE
FRUUHFWDPHQWH

6H GHILQHQ FRPR ULHVJRV XQD FRPELQDFLYQ GH SURE
KHULGDV R GDxRV D OD VDOXG \ OD VHYHULGDG GH ODV KH
SHOLJUR (Q HVWH FDVR OD 1)3$ ( GHILQH ORV UHTXL
UHODFLRQDGDV FRQ OD VHJXULGDG HOpPFWULFD HQ VX D
FRQWLQXDFLYQ SDUD HO GHVDUUROOR GHO LQIRUPH VREUH
X 3URJUDPD GH VHJXULGDG HOpFWULFD (O HPSOHDGH
XQ SURJUDPD JHQHUDO GH VHJXULGDG HOpFWULFD TXH
ORV ULHVJRV UHODFLRQDGRV FRQ ORV SHOLJURV HOpF
X SHTXLVLWRY GH HQWUHQDPLHQWR /DV H[LJHQFLDV
ORV HPSOHDGRYV TXH HQIUHQWDQ XQ ULHVJR GH SHOLJ!
QLYHO VHIJXUR PHGLDQWH ORV UHTXHULPLHQWRYV DSOL
X ,QVWUXPHQWRY GH SUXHED \ HTXLSRV 6ROR ODV S
FDER WDUHDV WDOHV FRPR SUXHEDV LQVSHFFLRQHV |
HOpFWULFRV TXH RSHUDQ HQ YROWDMHYV LIXDOHV R VX
6HJ~Q OD 1)3$ ORV OtPLWHV GH DUFR HOpFWULFR

HQ ODV VLIXLHQWHY FDWHJRUtDV
x JURQWHUD GH SURWHFFLYQ FRQWUD FKRTXH (VWD |
GHEH PDQWHQHUVH GH XQD IXHQWH TXH SRGUtD JH
x JURQWHUD GH DSUR[LPDFLYQ OLPLWDGD 'HOLPLWD
XQ FRQGXFWRU R SDUWH GHO FLUFXLWR HQHUJL]DC
SHUVRQDO QR FDOLILFDGR EDMR VXSHUYLVLYQ GH
GH SURWHFFLYQ SHUVRQDO SXHGH LQJUHVDU D HV
x JURQWHUD GH DSUR[LPDFLYQ UHVWULQJLGD (VWDE
FRQ UHVSHFWR D XQ FRQGXFWRU R SDUWH GHO FLL
FDOLILFDGR WLHQH DXWRUL]DFLYQ SDUD LQJUHVDU



x JURQWHUD GH DSUR[LPDFLYQ SURKLELGD ODUFD O
FXDOTXLHU SHUVRQD FRQ UHVSHFWR D XQ FRQGXFYV
GHPiV OD 1)3%$ ( HQ VX DUWtFXOR GHWHUPLQD
JDUDQWL]DU XQ HQWRUQR GH WUDEDMR HOpFWULFDPHQWH
x '"HWHUPLQDU WRGDV ODV SRVLEOHV IXHQWHV GH D¢
HTXLSR HVSHFtILFR 5HYLVDU ORV SODQRV GLDJUD
TXH VHDQ DSOLFDEOHV \ VH HQFXHQWUHQ DFWXDOL
X '"HVSXpV GH LQWHUUXPSLU OD FRUULHQWH GH FD
GLVSRVLWLYR V GH GHVFRQH[LYQ SDUD FDGD IXHQ
X 6LHPSUH TXH VHD SRVLEOH YHULILFDU YLVXDOPHQ
GLVSRVLWLYRV GH GHVFRQH[LYQ HVWpQ FRPSOH
LQWHUUXSWRUHYV DXWRPiIWLFRV H[WUDtEOHV VH
GHVFRQH[LYQ WRWDO
x /ILEHUDU OD HQHUJtD HOpFWULFD DOPDFHQDGD
x /[LEHUDU R EORTXHDU OD HQHUJtD PHFiQLFD DOPDF
Xx ,QVWDODU ORV GLVSRVLWLYRV GH EORTXHR \ HW
SURFHGLPLHQWR HVWDEOHFLGR \ GRFXPHQWDGR
x 8WLOL]DU XQ HTXLSR GH SUXHED SRUW{WLO FRQ
SUREDU FDGD FRQGXFWRU GH IDVH R FDGD SDUWH
VH HQFXHQWUDQ GHVHQHUJL]DGRYV



&$3E78/2 ,,, 5(68/7%$'26

6LWXDFLYQ DFWXDO HQ SODQWD

&RPR UHVXOWDGR GHO DSR\R UHFLELGR GH ORV HQFD
REWHQHU ORV SODQRV GHO FDWDVWUR GLVWULEXFLyQ GH
SUHVHQWDGRYV PiV DGHODQWH HQ OD )LJXUD JLIXUD  \ )
XQD LQVSHFFLYQ YLVXDO GH OD SODQWD HQ FRPSDUDFLyQ
SULQFLSDOHV SXQWRYV GH LQWHUpPV SDUD HO UHGLVHXR W
HOHFWULFLVWDV GH 6PDUW )LHOG 6HUYLFHV

'HVSXpV GH UHDOL]DU XQ DQiOLVLV JHQHUDO GH OD V
HTXLSRV FRQ PD\RU DQWLJ*HGDG GHQWUR GHO VLVWHPD \ |
GH IDOOR HQ UHODFLYQ FRQ ORV DFRQWHFLPLHQWRYV SDVD
WDPELpQ VH PDUFD HQ ORV SODQRV FRPSDUWLGRV $SpQGL
FRQ OD UHG HOpFWULFD LQWHUQD

%DVIiQGRVH HQ ORV GLEXMRYV DFWXDOHV \ ODV SULPHUL
XQ QXHYR SODQR HOpPpFWULFR $SpQGLFH 30DQRV QXHYR\
ODV PHMRUDV TXH VH GHEHQ UHDOL]DU HQ HO VLVWHPD 'C
ORV HVWXGLRV GH ORV UDPDOHV FDOLEUHV GHO FDEOHDG!
SURJUDPDU FRQ ORV JHUHQWHY SDUD LQWHUUXPSLU DO PtC

/D IiIEULFD DFWXDOPHQWH VH DOLPHQWD SRU PHGLR GH
PHGLD WHQVLYQ D N9 GHO ,QVWLWXWR &RVWDUULFHOQ\
DOLPHQWD OD IiEULFD FRQ D\XGD GH SRVWHV SULYDGRV FF
SURWHFFLRQHV GH IXVLEOH GH H[SXOVLYQ HQ FRUWRFLUFX
SODQWD SRU PHGLR GH FLUFXLWRY SULQFLSDOHV XQR TX
FDSDFLGDG GH $ RWUR UHODFLRQDGR FRQ ORV PRWRU
FRQ FDSDFLGDG GH $ \ RWUR SDUD FLUFXLWRV PRQR
FDSDFLGDG GH $



)JXHQWH (ODERUDFLYQ S
)LIXUD 'LVWULEXFLYQ GH SRVWHYV SDUD HO FDEOHD

8QR GH HVWRV SRVWHV LQWHUQRY WUDQVSRUWD HO F
HQ FDQDOL]DFLYQ HQ 39& KDVWD XQ EDQFR GH WUDQVIRUP
N9$ FDGD XQR TXH UHGXFHQ OD WHQVLYQ GHVGH ORYV N
FXDUWR HOpFWULFR (O SUR\HFWR SRU VX SDUWH VH FRQFF
TXH UHTXLHUH XQD LQWHUYHQFLYQ VHJ~Q ODV IDOODV SUH
GH TXH HQ ORV HVFDVRV SODQRV DFWXDOHV QR VH HQFXHC

—

)XHQWH (ODERUDFLYQ S
)LIXUD %DQFR GH WUDQVIRUPDGRUHY PRQRIiVLF



$ OD WHQVLYQ GH 9 HQ HO FXDUWR HOpFWULFR V
6ZLWFKERDUG \ D VX YH] FRQ XQ YROWDMH GH 9 XQ W
FDQDOL]DFLYQ VXEWHUUIQHD (O LQWHUUXSWRU SULQFLSD
VHIXQGR HV GH $ HVWR SULQFLSDOPHQWH SDUD DOLPH
VH WLHQHQ \ ODV FDUJDV PHQRUHV D OR ODUJR GH OD SOD

)JXHQWH (ODERUDFLYQ S
)LIXUD 7TDEOHUR WLSR 3 GHO FXDUWR HOpFWUL



)JXHQWH (ODERUDFLYQ S
)LIXUD 7TDEOHUR WLSR 6ZLWFKERDUG GHO FXDUWR

$ FRQWLQXDFLYQ VH SUHVHQWD OD GLVWULEXFLYQ DF
UHVSHFWLYDV FDUJDV UDPDOHYV

7TDEOD 'LVWULEXFLYQ GHO WDEOHUR SULQFLSDO ¢

7TDEOHUR 3ULQFLSDO 73 &(
6ZLWFKERDUG 6LHPHQV 3RORV 9
&RUULHQWH WHQVL

B’QRORV ? ye

5SDPDO

7TUDQVIRUYBBR N9$
7TUDQVIRUY?BBR
N9$
3DQHO GH KDULQDV $
3DQHO GH PROLQRV $

)JXHQWH (ODERUDFLYQ S



7TDEOD 'LVWULEXFLYQ GHO WDEOHUR JHQHUDO GF

7DEOHUR *HQHUDO 7* &(

3 6LHPHQV $ 3RORYV 9
&RUULHQWH WHQVL
5SDPDO 39RORV < yQ

3DQHO GH PROLQRV %
7DEOHUR LOXPLQDFLYQ
%DQFR GH FDSDFLWRUHYV
3DQHO GH KDULQDV %

)XHQWH (ODERUDFLYQ S

6LIXLHQGR FRQ HO DQiOLVLY GH UHG HOpFWULFD VH SURFF
ORV HTXLSRV GHQWUR GHO FXDUWR HOpFWULFR HQ HVWH ¢
ObDV FDUDFWHUtVWLFDV WpFQLFDV GH WHQVLYQ FRUULHQ
UHTXHULPLHQWR HOpFWULFR GH FDGD FRPSRQHQWH \ VX
UHHPSOD]R DGHFXDGR D ODV QHFHVLGDGHYVY GH OD SODQWD



)LIXUD

,

Switchboard Type/ Cat. No.

S.0. Locati S
System 430y v 60HZ 30 IWA
Delta AC
Enclosure Type 1 Manufacturing Date f
Supply | Section | Bus
Mains
Neutral
The short-circuit current rating DEADFRONT
of this switchboard section is SWITCHBOARD
42,000 RMS symmetrical SECTION
amperes at 480 volts max. The i LISTED ION 3
short-circuit current rating is ~ el -
limited to the lowest § OF o
short-circuit current rating of
any switchboard section No. G 844504
connected in series, any

installed circuit breaker or

fused switch other than

those located in a control circuit, the short-circuit current rating marked
on the switchboard of any installed combination series-connected circuit
breaker or any installed panelboard having a marked short-circuit current
rating.

Addi?icnal or replacement devices tsmher than a fuse) shall be of the sam:
manufacturer, type designation and equal or greater interrupting rating.

This section contains a grounding terminal.

oy -
Hazardous voltage.
Will cause death or serious
injury.
‘ Keep out.
Qualified personnel only.
Disconnect and lock off all power before

working on this equipment.

)XHQW H

(ODERUDFLYQ S

30DFD GH WDEOHUR WLSR 6ZLWFKERDUG FRQ

SIEMENS

. P5
- P5E9OML120ATS Type: P
SO. 3002320736 ltem No.001900

Customer Marking: D(2)

Location: S
Date: 07/23/2009

[ 1,200 Amps max.

- W |
System: _480V/Z77 3 PH 2 for this panel: 13 DP x S0 H x 38 W

S i( le for use‘ as ew»cel ui menl\ With a main overcurrent device or when not more than six main disconnecting means
ercu
uitable f E equipr ai

408.34
are provided and when not used as a lighting and appliance branch circuit panelboard. (NEC Articles 230.71 and

'
|Hazardous voltage.
Will cause death or
serious injury.

Keep out. v
Qualified personnel only.

this equipment.
Breaker handle in intermediate position indicates tripped. To reset, move handle to extreme

off position, then on. Short circuit information is located on rear of this cover. 15-A-1028-01 Rev. 6
For emergency service

Siemens Energy & Automation, Inc. e i

)XHQWH

(ODERUDFLYQ S



)LIXUD 3ODFD GH WDEOHUR WLSR 3 FRQ DxR GH II

(QWUDQGR HQ FDGD XQR GH ORV WDEOHURV VH SXHG
IXQFLRQDPLHQWR FRUUHFWR GH ORV LOWHUUXSWRUHV SUL
HO GLDJUDPD HOpFWULFR H[LVWHQWH SDUD DQRWDU LQF.
LQVSHFFLYQ VH FRPSOHWyYy JUDFLDV D XQ SDUR PRPHQW:i!
GHELGDPHQWH ILUPDGRYV SDUD XQ WUDEDMR VHJXUR

SIEMENS

)XHQWH (ODERUDFLYQ S
)LIXUD ,OQWHUUXSWRU SULQFLSDO \ GLVSRVLWLYR GH P

$GHPiV VH SURFHGH D YLVXDOL]DU HO HVWDGR GH
FRPSRQHQWHY GRQGH WDPELpQ VH FRPSUXHED OD FRQW
FRQH[LYQ FRQ PXOWtPHWURYV \ HO HVWDGR ItVLFR GH ODV |
SUXHEDV HQ HO WDEOHUR SULQFLSDO WLSR 6ZLWFKERDUG ¢
SRU PHGLR GH LQVWUXPHQWRY FRPR HO DPSHUtPHWUR GH J
GH OD HQHUJtD ORV UHVXOWDGRV GH HVWDV SUXHEDV VH

GH OD VHFFLYQ



)XHQWH (ODERUDFLYQ S
)LIXUD (VWDGR GH FDEOHDGR LQWHUQR \ EDUUDV Gt
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)XHQWH (ODERUDFLYQ S
)LIXUD (VWDGR GH FDEOHDGR LQWHUQR \ EDUUDV

3ODQRV \ GLDJUDPDV XQLILODUHYV

IRV HQFDUJDGRV GH OD SODQWD WDPELpPQ IDFLOLWDUR
HOpFWULFRYVY SDUD VX DQiOLVLV VHJ~Q ODV QHFHVLGDGHYV
SULQFLSDOHVY PHMRUDYV LGHQWLILFDGDV 3ULPHUDPHQWH
GRQGH VH LGHQWLILFD VX ORFDOL]DFLYQ \ GLVWULEXFLYQ
VHIJI~-Q HO WHUUHQR GH P WRWDO HQ GRQGH VH FHQV
HOpFWULFR VHXDODGR HQ DPDULOOR HQ OD )LJXUD



Nodifics o los Flonos Colostrodos Nos. P-836522-2003, P-82:360-2002,

s AcMT. oiST (m)
1 236 *\55" 16.82
236 * 40’ 41.97
.

i *b‘oduw existantes. 238 " 24 52.28
Lvariamigio palr <on radies o verces o ]
Brvorea; daguler = 00°00 20" 230 © 38 37.99
Sa inscrive este plono sin perfuicio de los decechos del Estodo P TR prey
para foos ios stecros de los limilociones que (o3 leyes do oguas
3 camines 7 2on0 marikmo-forrestoss. sslaiocen. R T
Frante @ Cometors de wrice | @ vertice 9 = 377.20m
Fraote o Colle Pubico de verfice 10 o vertice 16 = 359.39m

P-680909-2000 y P-898021-2003.
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)LIXUD

SRVWHULRUPHQWH

)XHQWH $SpQGLFH 30DQRYV
30DQR FDWDVWUR GH OD SURSLHGDG )+$.

JUDFLDV D OD GLVWULEXFLYQ GH P

XELFDFLRQHVY GH ORV GXFWRV HOpFWULFRYVY PDUFDGRYV HQ |
HQ OD UHG HOpFWULFD SDUD OD GLVWULEXFLYQ GH FRUULH
OD D\XGD GH HVWRV SODQRV VH JHQHUD XQD YLVLYQ GH OF
PHMRUDV D UHDOL]DU GHQWUR GHO FXDUWR HOpFWULFR P
HQ ORV SODQRV DFWXDOHV QR VH HQFXHQWUD HVSHFLILFD



)XHQWH $SpQGLFH 30DQRYV
)LIXUD 'LVWULEXFLYQ GH PHGLD WHQVLYQ GH )+$!¢

J)LODOPHQWH FRQ OD D\XGD GH OD GLVWULEXFLyYQ HOp
HVSDFLRV HQ EDMD WHQVLYQ TXH QR VRQ GHO FXDUWR HO

\ VH UHDILUPD TXH QR VH HQFXHQWUD HQ SODQRV HO V
ORV UHTXLVLWRV WpFQLFRV GH SRWHQFLD \ WHQVLYQ GH
FRUURERUDFLYQ YLVXDO GH HVWRV VH SURFHGH D FHQWU
GHO FXDUWR HOpFWULFR



)XHQWH $SpQGLFH 30DQRYV
)LIXUD 'LVWULEXFLYQ GH EDMD WHQVLYQ GH )+$&

%DVIiQGRVH HQ ODV LQVSHFFLRQHV YLVXDOHV SODQRYV
PHMRUD GHO VLVWHPD HOpFWULFR VH SUHVHQWD HO VL
)+$&$6$ FRPR EDVH SDUD ORV QXHYRV SODQRV /D FDQDC
PDQWLHQHQ \ VH DJUHJD XQD FHOGD GH PHGLD WHQVLYQ S
UHHPSOD]DQ ORV WUDVIRUPDGRUHV WLSR SRVWH SRU XQ
SUHOLPLQDUPHQWH HQ PHGLD WHQVLYQ

/D GLVWULEXFLYQ SODQWHDGD VH REWLHQH DO WRPDL
SDUD 5HGHV GH 'LVWULEXFLYQ (OpFWULFD 6XEWHUUIQHD GF
\ SUTXLWHFWRYV HQ GRQGH VH LQGLFD TXH SDUD XQ
HOpFWULFR VH GHEHUi FRQWDU IXQGDPHQWDOPHQWH FRQ
SULPDULD (Q FXDQWR DO WUDQVIRUPDGRU GH SRWHQF
WUDQVIRUPDGRUHY WLSR SRVWH HV XQ SURGXFWR REVROF
TXH FXEUD OD PLVPD FDSDFLGDG GH $ FRQ WHQVLYQ GH



g

)JXHQWH (ODERUDFLYQ S
)LIXUD ‘'LDJUDPD XQLILODU SUHOLPLQDU GH OD SO

3DUD HO FDVR GHO FXDUWR HOpFWULFR HQ PHGLD \ EDMD
XQLILODU EDVH SDUD ORV QXHYRV SODQRV GRQGH VH DJU
PD\RU D N9$ SDUD HO SDVR GHO 6ZLWFKERDUG DO WD
WHQVLYQ GH 9\ XQD FDSDFLGDG GH $ \ XQ WUDQ)\
N9$ DGLFLRQDO SDUD HO WDEOHUR GH LOXPLQDFLYQ \D T
GH 9 D 9 FRQ FDSDFLGDG GH $ VH UHXELFDQ FI
WDEOHUR GH LOXPLQDFLYQ TXH SDVD DO 6ZLWFKERDUG FRC
VH KDFH XQ UHHPSOD]R GHO LQWHUUXSWRU SULQFLSDO GH
$ DMXVWDEOH VHJ~Q OD Pi[LPD FDUJD



)XHQWH (ODERUDFLYQ S
)LIXUD 'LDJUDPD XQLILODU SUHOLPLQDU GHO FXDUWR

'H PDQHUD VLPLODU VH LQFOX\H XQD GLVWULEXFLYQ HVSDF
)LIXUD GRQGH VH SUHVHQWDQ ORV SULQFLSDOHV HTXL!
WUDQVIRUPDGRUHY \ RWURYV TXH VRQ H[LVWHQWHYV GHQW
6ZLWFKERDUG \ 3 &RQ HVWR VH SXHGH WHQHU XQD PHMR
SODQWHDQ VHJ~-Q OD 7DEOD PRVWUDGD HQ HO SXQWR
DQWLJXRV FRPR ORV WUDQVIRUPDGRUHV PRQRIIVLFRV VL
VLVWHPD HOpFWULFR SUHVHQWH



Tablero General (TG-CE)

Tablero Principal (TP-CE)

4
'::1.’ /— Banco de Capacitores

\ Tablero lluminacion (TI-CE)
,/"/

Celda de Media Tension /

A\ P

PLANTA

Transformador Seco 300 kVA

Transformador Seco 75 kVA

Transformador Seco 1500 kVA

CABLE SUBTERRANEO EPR 35 KV
3F#1/0 AWG(50MM) ALUMINIO,
AISLAMIENTO AL 100% EN EPR,
PANTALLA EN HILO DE COBRE 33%

)XHQWH (ODERUDFLYQ S
)LIXUD 'LVWULEXFLYQ SUHOLPLQDU GH HTXLSRV H

$QiOLVLV GH VHIJXULGDG SDUD HO UHGLVHXR

7TDEOD 5HVXPHQ GH DQiOLVLVY GH ULHJRV SDUD HO (

EWHP $FWLYLGDG S5LHVUIRSBVRH LOGR IR )XHQWHGLKE® GIHH VFRR W

SHVSHWDU ODV YH(

&ROLVLYQ
9HKLFXODUDWURSHOOYRHK'[FXOR HVWDEOHFLGDYV Gt
,QJUHVR D 30DQWD
Q Q SODQWHO
)+$&%563%
&RQWDJLR %BRRIOYJLFR '‘LVWDQFLDPLHQWR

SHUVRQDV
HQIHUPHG®OGFWHULROYJLFR ODYDGR GH PDQF




EWHP $FWLYLGDG S5LHVOUIRSBVRH LOGNIR )XHQWHGCLIE® GIHHFRR W

7UDEDMRYV HQ XQ (TXLSR 5HVSHWR GH iUHDV
$SUREDFLYQ BFXLSR (OpFWULFR WUIiQVLWR \ ]JRQD G
HQHUJL]DGR
FOLHQWH SDQHUJL]DGR GHOLPLWDGD
LQLFLR GH oggggﬁy +HUUDPLHQWWR/ GH (33 JXDQV
\ WUDVODGR GH _ PHFIiQLFDV FDVFR OHQWHYV ]
POMRQDIRWHFIQLFR
KHUUDPLHQWDV VXSHUILFIGH\HOpFWULFRV VH
F HV HQ PDQRYV
FRUWDQWHYV (
&RORFDFLYQ GH FLC
'HPDUFDFLAMQDEDMRY HQ XQ (TXLSR SHOLJUR SDUD OLTF
GHO iUHD GHTXLSR (OpFWULFR RQDV TXH YDQ D
HQHUJL]DG
WUDEDMRHQHUJL]DGR HQHUJL]DGDV VHJ~

(

5HVSHWR GH iUHDV
$SHUWXUDWHEDMRY HQ XQ _
(TXLSR WUIQVLWR \ ]|RQD G

HTXLSRVY SDUDXLSR (OpFWULFR
HQHUJL]IDGRHOLPLWDGD 6HJ~
PHGLFLRQHM@HJJIL]DGR

YROWDMH \ (
+HUUDPLHQWWR GH (33 JXDQW
URWDFLYQ GHRDSHV

) PHFIQLFDV FDVFR OHQWHYV ]
DQWHYV GHDMRQD]RWHFIQLFR
VXSHUILFIHWHOpFWULFRV VH
GHVFROQHFWDWHY HQ PDQRYV

FRUWDQWHYV (
6ROLFLWXG GH 5HVSHWR GH iUHDV
DSUREDFLYQ SRU WUIQVLWR \ ]JRQD G
SDUWH GHO FOLHQWH GHOLPLWDGD VHJ~
7UDEDMRY HQ XQ
SDUD (TXLSR (
HTXLSR (OpFWULFR
GHVFRQH[LYQ GH HQHUJL]D&RORFDFLYQ GH FLC
HQHUJL]DGR
DOLPHQWDFLYQ GH SHOLJUR SDUD OLF
HTXLSRV \ HTXLSRV TXH YDQ

HMHFXWDU OD HQHUJL]DGRYV




EWHP $FWLYLGDG

5L HVJIRS B VRH LOLGIR IR

)XHQWHGLIED® GLH FRR W

GHVFRQH[Ly*%OSHV

GHVGH HO SRVWH _
PDMRQD]RWHFiQLFR
GHO ,&(

FRUWHV HQ PDQRV

+HUUDPLHQWWR/ GH (33 JXDQW
PDQXDOHVY FDVFR OHQWHYV ]
VXSHUILFIGHWHOpFWULFRV VH

FRUWDQWHYV (

$SOLFDFLYQ GH
SURFHVR GH
/1272 SDUD
DVHJXUDU H e
GH WUDED
TXL
(O /RWR GHEH VHU
H%HUJ
DSOLFDGR D RV
SRUWDIXVLEOHV R
FDQGHODV GHO
SRVWH

(OpFWULFR

5HVSHWR GH iUHDV
WUIQVLWR \ [RQD G
GHOLPLWDGD VHJ~

(
&RORFDFLYQ GH FLC
(TXLSR  SHOLJUR SDUD OLF
HQHUJL]DGHRTXLSRV TXH YDQ
HQHUJL]DGRV VHJ~

(
(V SUREDEOH TXH
HTXLSRV HQ OD ]RQ
TXHGDU HQHUJL]E

$SOLFDFLYQ GH
SURFHVR GH
PHGLFLYQ7®HWEDMRY HQ XQ
FHUR YROWL R DI
JDUDQWL]DRQH® JL]DGR
HTXLSR VHJXUR

SDUD WUDEDMR

(OpFWULFR

5HVSHWR GH iUHDV
WUIQVLWR \ ]JRQD G
GHOLPLWDGD VHJ~

(
&RORFDFLYQ GH FLC
(TXLSR SHOLJUR SDUD OLF
HQHUJL]DGHRTXLSRV TXH YSQ
HQHUJL]DGRV VHJ~

(
SWLOL]DFLYQ GH W
SURWHFFLYQ FRQV
HOpPpFWULFR VHJI~-Q :




EWHP $FWLYLGDG S5LHVOUIRSBVRH LOGNIR )XHQWHGCLIE® GIHHFRR W

*ROSHV

PDMRQD]RYV +HUUDPLHQWWR/ GH (33 JXDQW
FRUWHYV HQ FQICRQ) VR PDQXDOHV FDVFR OHQWH\){ ]
SRU WDODGUR\ VXSHUILFIHWHOpFWULFRV VH
DWRUQLOODGR FRUWDQWHYV (

'"HVDUPDGR %E
HTXLSRV SDUD

-
W)
<
Py
O
o
Py
<

+HUUDPLHQWWR/ GH (33 JXDQW

HMHFXFLYyQ GH

FRUWHYV HQ P QRYV PDQXDOHV FDVFR OHQWHV ]
WUDEDMRV GH OHFIQLFR X

SRU WDODGUR \ VXSHUILFIGAWHOpFWULFRV VH
UHGLVHXR \

DWRUQLOODGR FRUWDQWHYV (

UHHPSOD]R GH
FRPSRQHQWHYV

8VR GH (33 JXDQW

3URFHVR GH FDVFR OHQWHV ]
UHGLVHXR GHO $OWXUD GH @DHIRMMWD LFRYV VH

&DLGD D XQ
FXDUWR HOpFWULFR OHFIQLFRORV FDEOHV \ XVR (

LVPR QLYHO

GH HVFDOBWR® DGHFXDGR GH
&DPELR GH WLSR $ SRU GHEDM
HTXLSRV SHOGDXR

ORGLILFDFLYQ GH
VRSRUWDUMROSHYV

)DEULFDFLYPD®MHRQD]RWHFiQLFR
EDUUDV 6RUWHY HQ PDQRYV
SRWHQFLD

+HUUDPLHQWWR/ GH (33 JXDQW
PDQXDOHVY FDVFR OHQWHYV ]
VXSHUILFIGHWHOpFWULFRV VH
FRUWDQWHYV (

+HUUDPLHQWWR/ GH (33 JXDQW

J)DEULFDFLYQ REMSHYV
_ PDQXDOHV FDVFR OHQWHV ]
EDUUDV GADMRQD]RWHFIQLFR

VXSHUILFIGH\HOpFWULFRV VH
SRWHQFIFRUWHY HQ PDQRYV
FRUWDQWHYV (




EWHP $FWLYLGDG

5L HVJIRS B VRH LOLGIR IR

)XHQWHGLIED® GLH FRR W

$UPDGR GH

VLVWHPD

*ROSHYV
FRPSOHWR \

PDMRQD]RWHFiQLFR

GH

DSOLFDFL
¥SUWHV+HQPDQRV

WRUTXHV
FRUUHVSRQGLHQWHYV

+HUUDPLHQWWR/ GH (33 JXDQW
PDQXDOHVY FDVFR OHQWHYV ]
VXSHUILFIHWHOpFWULFRV VH
FRUWDQWHYV (

3UXHED GH
(MHFXFLYQ GH (
DLVODPLHQWR

SUXHEDV GH

DLVODPLHQWR D ORYV

OpFWULFR

7UDEDMRYV VLHPSUH
7TDEOHUR
VXHOR

HQHUJL]DGR SRU
SWLOL]DFLYQ GH# J

HMHFXFLYQ GH
LHOpFWULFRV FD)

SUXHEDYV
\ OHQWHV VHJI~Q 1)

HTXLSRV QXHRRBHV
\ ODV EDUUBBMRQD]RV
SRWHQFIFIRUWHV HQ (PHDRIQVFR
SRU WDODGUR \
DWRUQLOODGR

+HUUDPLHQWWR/ GH (33 JXDQW
PDQXDOHV FDVFR OHQWHV ]
VXSHUILFIGAHWHOpFWULFRYV ><VH
FRUWDQWHYV (

SHFRQH[LYQ GH
HTXLSRYV GHQWUR

ROSHV
GHO FXDUWR

PDMRQD]RYV

FRQIRUPH VH YD
FRUW&%PHQMD@QVFR

FRPSOHWDQGR
RU W
UHVSHFWLY
D U
FRQH[LYQ \
SUXHEDYV

D
WR

+HUUDPLHQWWR/ GH (33 JXDQW
PDQXDOHVY FDVFR OHQWHYV ]
VXSHUILFIHWHOpPpFWULFRYV ><VH
FRUWDQWHYV (

*ROSHV
,QVWDODFLRPQMRRQD]RV
SXHUWDWVRUWHV HQ PDRQQVFR
FREHUWRUSHRW WDODGUR \
DWRUQLOODGR

+HUUDPLHQWWR/ GH (33 JXDQW
PDQXDOHVY FDVFR OHQWHYV ]
VXSHUILFIGAHWHOpFWULFRYV ><VH
FRUWDQWHYV (




EWHP $FWLYLGDG S5LHVOUIRSBVRH LOGNIR )XHQWHGCLIE® GIHHFRR W

*ROSHV
5SHWLUR GADMRQD]RYV
HOHPHQWRRUGHHY HQ PHDRIQVFR

1272 SRU WDODGUR \

DWRUQLOODGR

+HUUDPLHQWWR/ GH (33 JXDQW
PDQXDOHVY FDVFR OHQWHYV ]
VXSHUILFIHWHOpFWULFRYV ><VH
FRUWDQWHYV (

5HVSHWR GH iUHDV

WUIiQVLWR \ ]JRQD G

GHOLPLWDGD VHJ-
(

&RORFDFLYQ GH FLC
7UDEDMRYV HQ XQ
(TXLSR SHOLJUR SDUD OLF
HTXLSR (OpFWULFR

X
HQHUJL]DGHRTXLSRV TXH YDQ
HQHUJL]DGR
HQHUJL]DGRV VHJI~

(

HUJL]DFL GHO
(Q ] yeQ SWLOL]DFLYQ GH W

VLVWHPD
SURWHFFLYQ FRQW
HOpFWULFR VHJ~Q :
8VR GH (33 JXDQW
*ROSHV FDVFR OHQWHV ]
+HUUDPLHQWDYV
PDMRQD]RYV LHOpFWULFRV VH
FRUWHV HQ PHDRQRVFR PDQXDOHY (
X
VXSHUILFLHV
SRU WDODGUR \ SWLOL]DFLYQ GH W
FRUWDQWHYV
DWRUQLOODGR SURWHFFLYQ FRQW
HOpFWULFR VHJI~Q :
$SHUWXUD GH 5HVSHWR GH iUHDV
7UDEDMRV HQ XQ _
HTXLSRV SDUD (TXLSR WUIQVLWR \ ]|RQD G
HTXLSR (OpFWULFR
PHGLFLRQHV GH HQHUJL]DGRHOLPLWDGD VHJ~
HQHUJL]DGR
YROWDMH \ (




EWHP $FWLYLGDG S5LHVOUIRSBVRH LOGNIR )XHQWHGCLIE® GIHHFRR W

URWDFLYQ GH IDVHV SWLOL]DFLYQ GH W
DQWHV GH SURWHFFLYQ FRQV

HQHUJL]DU ODV HOpFWULFR VHJI~Q :
FDUJDV

+HUUDPLHQWWR/ GH (33 JXDQW
PHFIQLFDV FDVFR OHQWHYV ]
VXSHUILFIGAWHOpFWULFRV VH
FRUWDQWHYV (

*ROSHV
PDMRQD]RWHFIQLFR
FRUWHYVY HQ PDQRYV

5HVSHWR GH iUHDV
WUIQVLWR \ J[RQD G

7UDEDMRYV HQ XQ GHOLPLWDGD VHJ~
(TXLSR
HTXLSR (OpFWULFR (
HQHUJL]DGR
H%ﬁUJHDGR SWLOL]DFLYQ GH W
$UPDGR ILQD

SURWHFFLYQ FRQW
HOpPpFWULFR VHJI~Q
+HUUDPLHQWWR/ GH (33 JXDQMW
PHFiQLFDV FDVFR OHQWHV ]
VXSHUILFIGH\HOpFWULFRV VH
FRUWDQWHYV (

GHO VLVWHPD

*ROSHV
PDMRQD]RWHFiQLFR
FRUWHV HQ PDQRYV

5HVSHWR GH iUHDV
WUIiQVLWR \ ]JRQD G

6ROLFLWXG GH

DXWRUL]DFLE%
7UDEDMRYV HQ XQ GHOLPLWDGD VHJ~
SDUD HQHUJL]DU (TXLSR
HTXLSR (OpFWULFR (
FDUJDV \ HQHUJL]DGR
HQHUJL]DGR SWLOL]DFLYQ GH W

UHFRQHI[LYQ

SURWHFFLYQ FRQW
FRUUHVSRQGLHQWH

HOpFWULFR VHJI~Q




EWHP $FWLYLGDG S5LHVOUIRSBVRH LOGNIR )XHQWHGCLIE® GIHHFRR W

+HUUDPLHQWWR/ GH (33 JXDQW
PHFIQLFDV FDVFR OHQWHV ]
VXSHUILFIGHWHOpFWULFRV VH
FRUWDQWHYV (

*ROSHV
PDMRQD]RWHFiQLFR
FRUWHV HQ PDQRV

5HVSHWR GH iUHDV

7UDEDMRYV HQ XQ _
(TXLSR WUIQVLWR \ JRQD G
HTXLSR (OpFWULFR
ILPSLH]D ILQDO HQHUJL]DGERHOLPLWDGD VHJ~
_ HSHUJHDGR
GHO iUHD G (

WUDEDMR \%g%§ﬂ5 +HUUDPLHQWWR/ GH (33 JXDQV
GH EDUULFDGDV _ PHFiIiQLFDV FDVFR OHQWHYV ]
PDMRQD]RWHFiQLFR
VXSHUILFIGH\HOpFWULFRV VH
FRUWHV HQ PDQRYV
FRUWDQWHYV (
5HVSHWR GH iUHDV
,QJUHVR D XQD _
(QWUHJD ILQDO DO 6XEHVWDFIMWQVLWR \ ][RQD G
VXEHVWDFLPPFWULFR x
FOLHQWH HQHUJL]DG®HOLPLWDGD VHJ~
HQHUJL]DGD

(

)JXHQWH (ODERUDFLYQ S

1RWD/D DXVHQFLD GH DQiOLVLV GH ULHVJRV \ HO UHVSHFV
LQKDELOLWD D OD SHUVRQD SDUD UHDOL]DU ODERUHYV
1RWD$QH[DU KRMDV DGLFLRQDOHV HQ FDVR GH TXH OD VH
SHUVRQDO VREUHSDVH OR HVWLPDGR HQ ORV SHUPLVRYV
I1RWBROR SHUVRQDO FDSDFLWDGR R FRQ H[SHULHQFLD SUR
WDUHDV GH DOWR ULHVJR WDOHV FRPR WUDEDMR HQ DOWX
HOpFWULFR HQWUH RWURYV

,GHQWLILFDFLYQ GH PHMRUDYV

(Q HO SUR\HFWR VH FRQVLGHUD OD UHLQVWDODFL
DpUHD VXEWHUUIQHD WULIIVLFD \ OD LQVWDODFLYQ GH XQ



YROWDMH SULPDULR N9 \ YROWDMH VHFXQGDULR
WUDQVIRUPDGRU VHFR WULIIVLFR GH N9$ YROWDMH Sl

9 FRQ VXV UHVSHFWLYDV DFRPHWLGDV HOpFWULFDV V
HQ HO SXQWR

7TDEOD SHVXPHQ GH PHMRUDYV DO VLVWHPD HOpFWU

SHHPSOD]R
(TXLSR OHMRUD MXVWLILFDFLYy(
LPSOHPHQWDFLYQ

%DQFR GH WUDQVORWPRDBGRUYHQ \ VHBRSOCROYJRD GRU(WKWISIRWLREVROHW
PRQRIIVLFRYV N9$SUHVSHFWLYR N9$ FXPSOHQ FRQ UHJ.

&HOGD GH PHGLD WBOQMPHRWDFLYQHGIBED '-+ SHTXLVLWR VHJI~Q
WLSR VHFFLRQDGRUBLSR QXHYRHQVLRQHV GH &N 9% GHO

7UDQVIRUPDGRU VASRHAHQWDFLYQUGBVIRUPDBHRIXHULPLHQWR GF
N9$ HTXLSR QXHYRDPPRQG N9$ 9 FRQ $

7TUDQVIRUPDGRU VHFROGRHQWDFLYQUGRVIRUPDGRUUDVODGR GH FI
N9$ HTXLSR QXHYRDPPRQG N9 RQRIIVLFDV D

7TDEOHUR WLSFK; 6ZHMWFEKEBRPDRUGH LQWHUUXSWRUBXPEHWR &H FDUJD
$ SULQFLSDO \ DJUHJDU FPUJID D FDUJD QXHYD Gl

ORGI_$ILFDFLyQ GdHDODYFHR GH FODGHRWU FDUJDV
FDUJDV UDPDOHWDLIIVLFDV D UHGXFLU VX FDS

7TDEOHUR WLSR 3

)XHQWH (ODERUDFLYQ S

7UDQVLFLYQ D PHGLD WHQVLYQ

‘'H DFXHUGR FRQ OD SRWHQFLD TXH VH UHTXLHUH DOLPHQW

VH QHFHVLWD XQ WUDQVIRUPDGRU VHFR WULIIVLFR FRQ OD'
WUDQVIRUPDGRUHY PRQRIIVLFRVY EDMR OD PLVPD FDUJD G
x 7TLSR 7UDQVIRUPDGRU WLSR VHFR GHELGR D OD SURGX
X JUHFXHQFLD +] XWLOL]DGRV HQ &RVWD 5LFD



X )DVHV 7ULIIVLFR HQ UHHPSOD]R GHO EDQFR PRQRIiVLF
x &DSDFLGDG 1RPLQDO N9$ SDUD FXEULU HO EDQFR C
x 7THQVLYQ 1RPLQDO N9 D 9

x (O WUDQVIRUPDGRU GHEH FXPSOLU FRQ ORV UHTXHU

QRUPDWLYD YLIHQWH GH ,(&

smart CARACTERISTICAS TECNICAS E
. INSPECCION EXTERIOR
Cliente Fhacasa Intervencion Puesta en marcha
Proyecto Fecha
Equipo TR-1500 kVA Ubicacion: Subestacion
Datos de placa del transformador Cambiador de derivaciones
Marca SIEMENS Posicion Tension (V)
Serie 80000160797801 1 36225
Fecha de Fabricacion 2 35363
Norma constructiva IEC 60076-11 3 34500
Capacidad (kKVA) 1500 4 33638
Tension primaria (V) 34500 5 32775
Tensién secundaria (V) 480
Nivel de aislamiento (kV) 145-0 iagrama de conexiones
Temperatura devanados (°C) 100 C io I Dyn1
Clase AA
Impedancia (%) 6,03 H2 X2
Masa Total (kg) 4150 .
Tipo Seco Geafol X3, < X0
Cantidad de fases 3 " & Mua )
Material de los devanados Al- Al x3
Posicién del Cambiador 1
JXHQWH 6LHPHQV $ *
J)LIXUD JLFKD WpFQLFD GHO WUDQVIRUPDGRU G

(Q OD ILIJXUD DQWHULRU VH SXHGH YHU XQD ILFKD FRC
WUDQVIRUPDGRU GH SRWHQFLD GRQGH VH DJUHJDQ ORV ¢
VHJ~Q HO IDEULFDQWH +DPPRQG VHOHFFLRQDGR SDUD HVW

$0 KDFHU OD UHODFLYQ GH SRWHQFLD \ WHQVLYQ HQ
GHWHUPLQD OD FRUULHQWH QRPLQDO HQ OD DFRPHWLGD

i 5944P
asx L——= ——
Baaz igw ~ 5%6 10w

L vua®#y (FXDFLyYQ

'RQGH

Xx 6 3RWHQFLD DSDUHQWH
7HQVLYQ HQ HO SULPDULR
&RQVWDQWH GH UHODFLYQ

X93
X ¥



'H DFXHUGR FRQ HO 1(& HQ OD WDEOD $ VH C
XQ FRQGXFWRU DUPDGR $:* \ VHIJ~Q HO 0DQXDO GH SDUL
6XEWHUUIQHD GHO &),$ HQ VX VHFFLyYQ VH GHEH XWLOL]
SDQWDOOD GH FREUH DO

_ mmmmmm
Tensi A Calibre minimo del conductor (AWG)
ension nominal
del conductor Aluminio o aluminio revestido
(Volts) Cobre de cobre
0-2000 14 12
2001-5000 8 8
5001-8000 6 6
8001-15,000 2 2
15,001-28,000 1 1
28,001-35,000 1/0 1/0

)XHQWH 1)3$
)LIXUD 6HOHFFLYQ GH FDEOHDGR PDUFDGR HQ DPD

(Q UHODFLYQ FRQ HO 0DQXDO SDUD 5HGHV (OpFWULFD
&),$ PHQFLRQDGR HQ HO SiUUDIR DQWHULRU VH SUHVHQ
VHOHFFLYQ GHO FRQGXFWRU &ROHJLR )HGHUDGR GH ,QJHQ

X &RQGLFLRQHV SDUD ORV FRQGXFWRUHV

D 3DQWDOOD PHWiOLFD +LORV GH FREUH UHFRFLGR

E $SLVODPLHQWR *RPD HWLOR SURStOLFD (35 DO

X 3DQWDOOD PHWIOLFD /D SDQWDOOD GHEHUI HVW

FRQ XQ iUHD GH VHFFLYyQ WUDQVYHUVDO DO GH OF

(0 1(& XWLOL]DGR D QLYHO QDFLRQDO HVWDEOHF
$:* WLHQH XQD FDSDFLGDG GH $ D f& VHI~-Q OD 7DEC
DPSOLDPHQWH OD FRUULHQWH GH FDUJD GHO WUDQVIRUI
FROQGXFWRU GHEH HVWDU DLVODGR HQ JRPD HWLO SURStOI
PHWiIOLFD FRPSXHVWD SRU KLORV GH FREUH TXH UHSUHVHE
WUDQVYHUVDO GHO FRQGXFWRU FHQWUDO



Temperatura nominal del conductor
[Ver Tabla 310.104(C).]

Ampacidad para 2001- Ampacidad para 5001-

5000 Volts 35,000 Volts
105°C 105°C
Calibre del 90°C (221°F) 90°C (221°F)
conductor (AWG o (194°F) Tipo (194°F) Tipo
kcmil) Tipo MV-90 MV-105 Tipo MV-90  MV-105
Un circuito (Ver Figura 310.60,
Detalle 1.)
8 64 69 — —
6 85 92 90 97
4 110 120 115 125
2 145 155 155 165
1 170 180 175 185
1/0 195 210 200 215

)XHQWH 1)3%$
)LIXUD FRPSUREDFLYQ GH FRUULHQWH VHJ~Q ED

(O IDFWRU GH FRUUHFFLYQ GHELGR D OD FRQILJXUDFL)
VHJ~Q OD 7DEOD % D SDUD OD FRQILJXUDFLYQ GH
PDJQPWLFR XQD OtQHD YHUWLFDO \ XQD OtQHD KRUL]JRQW
FRUUHVSRQGLHQWH SDUD OD DFRPHWLGD GH PHGLD WHQVL

f& )F SRU OR TXH OD FRUULHQWH QRPLQDO TXH FLUFX

Para temperaturas ambientes distintas a 30°C (86°F), multiplique
las ampacidades permisibles especificadas en las tablas de
ampacidad por el factor de correccion apropiado mostrado a
continuacion.

Temperatura Temperatura nominal del conductor Temperatura

ambiente ambiente
(°C) 60°C 75°C 90°C (°F)
10 o menos 1.29 1.20 1.15 50 o menos
11-15 1.22 1.15 1.12 51-59
16-20 1.15 1.7 1.08 60-68
21-25 1.08 1.05 1.04 69-77
26-30 1.00 1.00 1.00 78-86

)XHQWH 1)3%$



)LIXUD J)DFWRU GH FRUUHFFLYQ VHJ~Q WHPSH

$GHPiV VHJ~Q OD 7DEOD % D QR VH GHEH FRQ\)\
GH FRQGXFWRUHV SRUWDGRUHYV GH FRUULHQWH \D TXH ~QL
VL VRQ PiV GH WUHV 3RU OR WDQWR OD FDSDFLGDG GH FF
VHUiI GH $ DSOLFDQGR WRGRV ORV IDFWRUHV QHFHVDL
HVWXGLD OD VHOHFFLYQ GH WXERV 39& GH PP H[LVWHC

REWLHQHXQiHﬂ%ﬁ&ﬁMGw®E©w $:* (35 WLHQH XQ GLiP}
GH PP FREUH \ DLVODPLHQWR 3RU OR WDQWR UHODF
FROQGXFWRU VH REWLHQH HO SRUFHQWDMH GH OOHQDGR

~ UI503;
'HHAJL@%%£¥mlFﬁ%TUsrerau"(FXDFLyQ
BalbYOI _—
0
'RQGH
X $rpeEoHpcEWRMBPoGHO FDEOHDGR WRWDO FDQWLGDG SRU
X $wxenEdAHD GH OD WXEHUtD XWLOL]DGD

6H GHWHUPLQD XQ GH OOHQDGR GH OD WXEHUtD
HVWDEOHFLGR FRPR Pi[LPR SDUD PiV GH GRV FRQGXFWR
FDStWXOR GHO 1(&

Cantidad de conductores y/o
cables Area transversal (%)
1 53
2 31
Mas de 2 40

)XHQWH 1)3%$
)LIXUD 3RUFHQWDMH GH OOHQDGR SHUPLWLGR SRU



(Q HO FDVR GH OD FDtGD GH WHQVLYQ VH DQDOL]DUi H
GHO WUDQVIRUPDGRU SDUD OR FXDO VH XWLOL]D OD VLJXL

"¢ 8 LZEERG srr (FXDFLYQ

'RQGH
/ IRQJLWXG GH WUDPR SRU HYDOXDU
, ,QWHQVLGDG GH FRUULHQWH HVWLPDGD

;= ,PSHGDQFLD GHO FRQGXFWRU
9 7THQVLYQ GH OtQHD

x

x

x

x

(O FLUFXLWR FRQVWD GH XQ WUDPR GH P SRU OR TXH (
HQ FXHQWD OD UHVHUYD GHMDGD HQ OD IRVD \ OD VXELGD

x P

X $ (EXDFLYQ
X ;= )LIXUD

X 9 N 9

ea iametro esistencia iametro
Ar Espesor ia Pantalla NC 1/3
Numero Nommal Diametro | Peso
Tension nominal de del conductor sobre el total Total
Calibre la seccion | conductor Nominal a aislamiento
alambres alslamlento 5 aprox. | aprox.
transversal | Nominal 20°C 100% NA aproximado | (No. Alambres /AWG)

Ohm/km
10 |[AWG| 35KV i 6H/14 AWG

)XHQWH $QH[R )LFKDV WpFQLFD\
)LIXUD 5HVLVWLYLGDG GHO FRQGXFWRU VHJ~Q F

YA U® 76 B TS ;

-8 L
¢ 5440 % 6b

UsrrLrarrx(FXDFLyYQ

‘DGR TXH HO TXH HO UHVXOWDGR HQ OD UHG GH PHGLD

ORV UHFRPHQGDGRV OD FDtGD GH WHQVLYQ DQDOL]DGD +
SRU HO 1(&



&RUULHQWH GH FRUWRFLUFXLWR

/ID FRUULHQWH GH FRUWRFLUFXLWR SRU EXV LQILQLWF
LPSHGDQFLD TXH HV OR UHFRPHQGDGR SDUD HVWH WUDQV

i 5944P
b7 — 4a8<41 O

Haae L szrvéa#tt (FXDFLYQ
'RQGH

x 6 3RWHQFLD DSDUHQWH

X 96 7THQVLYQ HQ HO VHFXQGDULR

X ¥ &RQVWDQWH GH UHODFLYQ

622 288 yrryrawu  (FXDFLYQ
'RQGH
X orpv& RUULHQWH QRPLQDO HQ HO VHFXQGDULR
x = 3RUFHQWDMH GH LPSHGDQFLD

7HQVLYQ GH MDODGR

/D LQVWDODFLYQ GH ORV FDEOHV HQ ORV GXFWRV VH
QHFHVDULDV SDUD HYLWDU HO GHWHULRUR GHO FDEOH $G
FXDUWR HV GH P OR FXDO QR VXSHUD OR HVWDEOHFLGR |
GH 5HGHV GH 'LVWULEXFLYQ (OpFWULFD 6XEWHUUIQHD 1R
WHQVLYQ PHFiQLFD Pi[LPD GH MDODGR SDUD HO FRQGXFW
~QLFDPHQWH FRQ IXHU]D KXPDQD

$ FRQWLQXDFLYQ VH SUHVHQWD OR TXH LQGLFD GLFKD
GH ,QJHQLHURV \ $UTXLWHFWRYV



X WHQVLYQ GH MDODGR 6H GHEHUiI XWLOL]DU XQ GL
HQ HO MDODGR GH ORV FDEOHV HQ GRQGH VH REYLD
PHWURYV SDUD OR TXH VH UHDOL]DUi EDMR IXHU]D

SURWHFFLRQHYV
8Q IXVLEOH HVODEYyQ WLSR $ % &KDQFH FXUYD WLSR

WUDQVIRUPDGRU GH SRMHQRWD DR VH WHQFXHQWUD HO R
UHIHUHQFLD

)XHQWH B6LHPHQV $ *
YLIXUD 'LDJUDPD GH SURWHFFLRQHVY GHO WUDQVIF

IRV IXVLEOHV HVODEYQ 7LSR $ % &KDQFH EDVDGRV HQ
SURWHJHU FRQWUD VREUHFRUULHQWH \ FRUWRFLUFXLWR
SRWHQFLD OD FXUYD WLSR 7 LQGLFD XQD FDUDFWHUtVW



GH RSHUDFLYQ GLVPLQX\H D PHGLGD TXH OD FRUULHQWH G
TXH D FRUULHQWHYV PX\ DOWDV ORV IXVLEOHV GHMDQ GH |

7UDQVLFLYQ D EDMD WHQVLYQ

'H OD DFRPHWLGD SULQFLSDO HQ HO VHFXQGDULR GHO
UHTXHULPLHQWRYV

Xx &RUULHQWH $ (FXDFLyYQ

7RPDQGR HQ FXHQWD OD FRUULHQWH FDOFXODGD DQWH

GHO 1(& GRQGH VH SURWHJHQ ORV HOHPHQWRYV FR

D FDOFXODU HVWH YDORU DO

taapl haapH Stw”™ L szrvédtHt stw " L ttww#tz(FXDFLYQ

'RQGH
X orpv&RUULHQWH QRPLQDO HQ HO VHFXQGDULR
X 3RUFHQWDMH GH SURWHFFLYQ FRQWUD VREUHFRL

X &RQGXFWRUHYV

6H GHEH FRQVLGHUDU XQ FDEOHDGR TXH VRSRUWH OL
PRWLYR VH GHEHQ XWLOL]DU YDULRY FDEOHV GH IDVH SDUI
SRU IDVH SDUD HO FiIOFXOR GRQGH FDGD XQR GH HVWRV G

Aoa 6698 <°
taael 35700 000 R g

Luywa#z{FXDFLYQ

'RQGH
X orpv&RUULHQWH QRPLQDO HQ HO VHFXQGDULR
X &DQWLGDGHERDEWHGDG GH FDEOHYV UHTXHULGRV SRU |



%DVDGR HQ HO 1(& HQ VX 7DEOD % SDUD
HQ VX FROXPQD GH DOXPLQLR VH VHOHFFLRQD HO FDEOH ;
KDVWD $

Temperatura nominal del conductor [Ver la Tabla 310.104(A).]
60°C (140°F) | 75°C (167°F) | 90°C (194°F) | 60°C (140°F) | 75°C (167°F) 90°C (194°F)
Tipos TBS,
SA, SIS, FEP,
FEPB, MI,
RHH, RHW-2.
THHN,
THHW,
THW-2,
THWN-2, Tipos TBS, SA, SIS,
Tipos RHW, | USE-2, XHH, Tipos RHW, | THHN, THHW, THW-2,
THHW, THW, XHHW, THHW, THW, | THWN-2, RHH, RHW-2,
THWN, XHHW-2, THWN, USE-2, XHH, XHHW,
Calibre AWG o Tipos TW, UF | XHHW, ZW ZW-2 Tipos TW, UF XHHW XHHW-2, ZW-2 Calibre AWG o
kemil COBRE ALUMINIO O ALUMINIO RECUBIERTO DE COBRE kemil
18 — — 18 — — - —
16 — — 24 — — — —
14 25 30 35 — - - o
12%* 30 35 40 25 30 35 1 2%
10%* 40 50 55 35 40 45 10%*
8 60 70 80 45 55 60 8
6 80 95 105 60 75, 85 6
4 105 125 140 80 100 115
3 120 145 165 95 115 130 S
2 140 170 190 110 135 150 2
1 165 195 220 130 155 175 1
1/0 195 230 260 150 180 205 1/0
2/0 225 265 300 175 210 235 2/0
3/0 260 310 350 200 240 270 3/0
4/0 300 360 405 235 280 315 4/0
250 340 405 455 265 315 355 250
300 375 445 500 290 350 395 300

)XHQWH 1)3%$
)LIXUD 6HOHFFLYQ GH FRQGXFWRUHV GH IDVH VHJ~Q FR

R | NFPLO ;++: $/80,1,2 6(5,( )DVHV
R NFPLO ;++: $/80,1,2 6(5,( 1HXWUR

6H WRPD HO PLVPR FDOLEUH SDUD ORV FRQGXFWRUHV «
TXH VH H[SRQGUIQ PiV DGHODQWH HQ OD (FXDFLYQ F
TXH GHEH VHU VXSHULRU DO GH OD FRUULHQWH GHO F

R NFPLO ;++: $/80,1,2 6(5,( (&*



Valor nominal o ajuste de Calibre (AWG o kcmil)
dispositivos automaticos
contra sobrecorriente en Aluminio o
circuitos antes del equipo, aluminio
conducto, etc., sin exceder recubierto de
(Amperes) Cobre cobre”
15 14 12
20 12 10
60 10 S
100 8 6
200 6 4
300 4 9
400 3 |
500 2 1/0
600 1 2/0
800 1/0 3/0
1000 2/0 4/0
1200 3/0 250
1600 4/0 350
2000 250 400
2500 350 600
3000 400 600
4000 500 750
5000 700 1200
6000 800 1200

)XHQWH 1)3$%
YLIXUD BHOHFFLYQ GH (&* VHJ~Q FRUULHQWH GH

6H HOLJH HO FDEOH ;++: GHELGR D VXV FDUDFWHU
KXPHGDG OX] VRODU SURSDJDFLYyQ GH OODPDV \ VX EXHC
WHPSHUDWXUDV HOHYDGDV $GHPiV HO FDEOH FXHQWD FR
GHELGDPHQWH DFUHGLWDGD SRU HO (QWH &RVWDUULFHQVH
GH UHJXODU ODV FHUWLILFDFLRQHYVY SDUD ORV PDWHULDOH

x (Q FDQDVWD PHWIOLFD GH ]JLQF JDOYDQL]DGR WLS
GLVWULEXFLYQ FRQ XQ DQFKR WRWDO GH YHFHV HC

#I?RBuopadxP=JPE@=@ ?=bHAPsH&@I| L utwaz II(FXDFLyYQ

'RQGH



x &DQWLGDG FDEOHV &DQWLGDG GH FDEOHV UHTXHULC
x G 'LiIPHWUR WRWDO GHO FRQGXFWRU

)XHQWH 1)3$%
)LIXUD (MHPSOR GH GLVWULEXFLYQ GH FDEOHDGR

3DUD OD FDQDOL]DFLYQ VHFXQGDULD VH YHULILFD OD |
HQ ODV FXDOHV YLDMDUIQ GLHFLRFKR FDEOHV GH ODV IDVH

CABLE DE ALUMINIO VIAKON® 8000 XHHW-2 LS, XLPE, 600 V, 90°C

Tamaiio o L= noml.r,al Namero de Es;.aesor Dlame.tro Peso total Capacidad de conduccién de corriente® (A)
Numeros de " A de la seccion - nominal del exterior .
designacion hilos N ) ’ aproximado
articulo transversal aislamiento  aproximado Canalizacién’ Al aire libre®

AWG/kemil mm? 75°C ° ° 75°C
STS0 6 13.3 7 114 6.8 7 40 50 55 - - -
ST51 4 21.2 7 114 7.9 9 55 65 75 80 100 115
STS52 2 33.6 7 114 9.3 14 75 90 100 110 135 150
ST54 1/0 53.5 19 140 116 21 100 120 135 150 180 205
STS5 2/0 67.4 19 1.40 12.6 25 115 135 150 175 210 235
STS6 3/0 85.0 19 140 13.8 31 130 155 175 200 240 270
ST57 4/0 107.2 19 1.40 15.2 38 150 180 205 235 280 315
ST58 250 126.7 37 165 16.8 45 170 205 230 265 315 355
ST59 300 152.0 37 1.65 18.1 53 195 230 260 290 350 395

)XHQWH $QH[R )LFKDV WpFQLFD\
)LIXUD (MHPSOR GH GLVWULEXFLYQ GH FDEOHDGR

&RQ HO FDEOH NFPLO VH REWLHQH XQ GLIiPHWUR H
FRQGXFWRU \ DLVODPLHQWR 3RU OR WDQWR DO UHODFLR
GHO FRQGXFWRU VH GHWHUPLQD HO XVR GH OD FDQDVWD (

04 A

" QPEHEV=

QixpljUAuRiy SH5<baa
g0 0 bR 9442

UsrrLxwasx " (FXDFLyQ

'RQGH
X $QFioRoHDcBRFMR WRWDO FRQVLGHUDQGR WRGRV ORYV
X $QFtoRpv@ FKR GH OD FDQDVWD D XWLOL]DU



6H FRQVLGHUD TXH HO FDEOH GH WLHUUD WLHQH HO P
FRQ HO ILQ GH GHWHUPLQDU HO SRUFHQWDMH GH OOHQDG
FRQFOX\H TXH OD FDQDVWD H[LVWHQWH SXHGH XWLOL]DUVI

(Q FXDQWR D OD FDtGD GH WHQVLYQ VH SUHVHQWD HO

X [ P 'LVWDQFLD DSUR[LPDGD GH UHFRUULGR
5<486

T $ &RUULHQWH QRPLQDO SRB(FORD ARQBMNFW
HOFXHOWUD HO RULJHQ GH OD UHIHUHQFLD

X ;= )LIXUD

X 9 9

Conductores Resistencia en corriente continua a 75°C (167°F)
Trenzado Total Cobre
Calibre Area Diametro Diametro Area No recubiertos Recubiertos Aluminio
(AWG o Mils Canti ohm/ ohm/ ohm/ ohm/ ohm/ ohm/
kemil) mm?  circulares  dad mm pulg. mm pulg. mm’ pulg? km KFT km KFT km KFT
18 0.823 1620 1 — — 1.02  0.040 0.8230.001 25.5 7.77 26.5 8.08 42.0 12.8
18 0.823 1620 v 0.39  0.015 1.16 0.046 1.06 0.002 26.1 7.95 27.7 8.45 42.8 13.1
16 1.31 2580 1 — - 1.29 0.051 1.31 0.002 16.0 4.89 16.7 5.08 26.4 8.05
16 1.31 2580 7 049 0.019 1.46 0.058 1.68 0.003 16.4 4.99 17.3 5.29 26.9 8.21
14 2.08 4110 1 - — 1.63 0.064 2.08 0.003 10.1 3.07 10.4 3.19 16.6 5.06
14 2.08 4110 7 0.62 0.024 1.85 0.073 2.68 0.004 10.3 3.14 10.7 3.26 16.9 5.17
12 3.31 6530 1 — - 2.05 0.081 3.31 0.005 6.34 1.93 2.01 10.45 3.18
12 3.31 6530 7 0.78  0.030 2.32 0.092 4.25 0.006 6.50 1.98 2.05 10.69 8.256
10 5.261 10380 1 — — 2.588 0.102 5.26 0.008 3.984 1.21 1.26 6.561 2.00
10 5.261 10380 7 0.98 0.038 295 0.116 6.76 0.011 4.070 1.24 1.29 6.679 2.04
8 8.367 16510 1 —_ — 3.264 0.128 7 0.013 2506 0.764 0.786 4.125 1.26
8 8.367 16510 7 1.23  0.049 3.71 0.146 76 0.017 2551 0.778 0.809 4.204 1.28
6 13.30 26240 7 1.56 0.061 4.67 0.184 0.027 1.608 0.491 0.510 2.652 0.808
4 21.15 41740 7 1.96 0.077 5.89 0.232 9 0.042 1l.010 0.308 0.321 1.666 0.508
3 26.67 52620 7 2.20  0.087 6.60 0.260 3 0.053  0.802 0.245 0.254 1.320 0.403
2 33.62 66360 7 247  0.097 7.42 0.292 0.067 0.634 0.194 0.661 0.201 1.045 0.319
1 42.41 83690 19 1.69  0.066 8.43 0.332 0.087  0.505 0.154 0.524 0.160 0.829 0.253
170 53.49 105600 19 1.89 0.074 945 0.372 0.109 0.399 0.122 0.415 0.127 0.660 0.201
2/0 67.43 133100 19 2.13 0.084 1062 0418 0.137  0.3170 0.0967 0.329 0.101 0.523 0.159
3/0 85.01 167800 19 239 0.094 1194 0470 1119 0.173 0.2512 0.0766 0.2610 0.0797 0.413 0.126
4/0 107.2 211600 19 268 0.106 1341 0.528 141.1 0.219 0.1996 0.0608 0.2050 0.0626 0.328 0.100
250 127 — 37 2.09 0.082 1461 0.575 168 0.260 0.1687 0.0515 0.1753  0.0535 0.2778 0.0847
300 152 — 37 2,29  0.090 16.00 0.630 201 0.312  0.1409 0.0429 0.1463  0.0446 0.2318 0.0707

)XHQWH 1)3$
)LIXUD 5HVLVWHQFLD GHO FRQGXFWRU VHJ~Q FDOLE

L3/3704£7525g4—"4'2°é'A L ra ) EXDEL
¢ 8 S iE A UsrrLréauy ( yQ




$SOLFDQGR OD _ (FXDFLyQ VH REWLHQH TXH HO
HV GHO SDUD HO VHFXQGDULR GHO WUDQVIRUPDGRU S
(Q FXDQWR D OD FHOGD GH PHGLD WHQVLYQ HV XQ QXH
\D H[LVWHQWH GHVHPSHXDQGR XQ SDSHO LPSRUWDQWH HQ
$GHPiV VLUYH FRPR XQ SXQWR LQWHUQR GH GHVFRQHI[LYC
PDQWHQLPLHQWR OOHYDU D FDER RSHUDFLRQHV VHJXUDYV

WLHPSR

20VA/Cl.0.2 é
O R —
T16 3 'H]?mA £ — o 1 é § é §
-T1F;1 L1123 §E _
BC >$?\%‘L‘:\l 0.2FS5 i é
FoPale
17 \v/)
YXHQWH 6LHPHQV $ *
)LIXUD 'LDJUDPD XQLILODU \ HVTXHPD GH OD FHOG

3XHVWD D WLHUUD

/ID PDOOD GH SXHVWD D WLHUUD GHEH WHQHU XQ YDC
UHTXHULGRV VHJ~-Q OD UHVLVWHQFLD SURPHGLR GHO VXHO



GH SXHVWD D WLHUUD FRPSXHVWR SRU VHLV HOHFWURGR
ORQJLWXG GH P\ XQ JURVRU GH ~ PP FRQHFWDGRYV
HTXLOIWHURY VLJXLHQGR OD UHFRPHQGDFLYQ GHO IDEULF
REWHQHU XQD UHVLVWHQFLD GH SXHVWD D WLHUUD LJXDO
SRU HO 0DQXDO SDUD 5HGHV (OpFWULFDV 6XEWHUUIQHDV
$UTXLWHFWRYV

(Q FDVR GH QR DOFDQ]DU HO YDORU PtQLPR DFHSWDGR
GH UHVLVWHQFLD \ D SURSRQHU XQD FRQILIJXUDFLYQ GH HO
PtQLPR $GHPiV VHJ~Q OD QRUPDWLYD VH GHEH XWLOL]D!
FDOLEUH $:* SDUD LQWHUFRQHFWDU ORV HOHFWURGRYV
PHQRU D OD SODQWHDGD WHYULFDPHQWH

6H UHFRPLHQGD HO XVR GH PpWRGRV GH VROGDGXUD H
SXHVWD D WLHUUD FRQ HO FRQGXFWRU GH FREUH $:* GhH
SDUWHV TXH TXHGHQ H[SXHVWDV VH SXHGH XWLOL]DU XQ |
FRQ HO ILQ GH SURSRUFLRQDU XQ SXQWR GH GHVFRQH[LYQ
WLHUUD R SDUD ODERUHV GH PDQWHQLPLHQWR

$ FRQWLQXDFLYQ VH SUHVHQWD HO FiOFXOR GHO FDOL

)XHQWH 1)3$%



)LIXUD 6HOHFFLYQ GHO FRQGXFWRU GH HOHFWURGR GH

(TXLSRV GH EDMD WHQVLYQ

'HO WUDQVIRUPDGRU GH N 9% VH WLHQHQ ORV VLJXLE
x 7LSR 7UDQVIRUPDGRU WLSR VHFR GHELGR D OD SURC
x JUHFXHQFLD +]

x )DVHV 7ULIIVLER

x &DSDFLGDG 1RPLQDO N9$

x THQVLYQ 1RPLQDO D 9

Xx (O WUDQVIRUPDGRU GHEH FXPSOLU FRQ ORV UHTXHI
QRUPDWLYD ,(&

)XHQWH 6LHPHQV $ *
)LIXUD J)LFKD WpFQLFD GHO WUDQVIRUPDGRU VH

X &RUULHQWH

i 74/p70
TOw — 48<d 10w

faal L uxra#v (FXDFLYQ

'RQGH
Xx 6 3RWHQFLD DSDUHQWH



X 9 7THQVLYQ QRPLQDO
X ¥ &RQVWDQWH GH UHODFLYQ

7TRPDQGR HQ FXHQWD OD FRUULHQWH FDOFXODGD DQW'
GRQGH VH SURWHJHQ ORV HOHPHQWRYV FRQWUD OD VR
YDORU DO

3al gaaHsSstw™ L uxr@#avstw "L vws@Ar(W XDFLYQ

'‘RQGH
X orp &RUULHQWH QRPLQDO
X 3RUFHQWDMH GH SURWHFFLYQ FRQWUD VREUHFRL

X &RQGXFWRUHYV

6H GHEH FRQVLGHUDU XQ FDEOHDGR TXH VRSRUWH OD F
VH GHEHQ FRQVLGHUDU DO PHQRVY FDEOHV SRU IDVH SDUD

Aoo | Bomo
%0 & ¢ U D0 R @ge 6

tas L L ttwau#t (FXDFLyQ
'RQGH
X ,orp &RUULHQWH QRPLQDO
X &DQWLGDGHRDEWH\GDG GH FDEOHVY UHTXHULGRV SRU |

%DVDGR HQ HO 1(& HQ VX 7TDEOD % SDUD FF
VX FROXPQD GH DOXPLQLR SDUD XQ FDEOH ;++: VH VHOF
FRUULHQWHY GH KDVWD $



)XHQWH 1)3%$
)LIXUD BHOHFFLYQ GH FRQGXFWRUHV GH IDVH VHJ~Q FRL

R | NFPLO ;++: $/80,1,2 6(5,( )DVHV
R NFPLO ;++: $/80,1,2 6(5,( 1IHXWUR
R $:* :++: $/80,1,2 6(5,( (&*



)XHQWH 1)3$
)LIXUD 6HOHFFLYQ GH (&* VHJ~Q FRUULHQWH GHO WL

x (Q WXEHUtD VXEWHUUIQHD 39& 6'5 HILVWHQWH

3DUD OD FDQDOL]DFLYQ VH YHULILFDQ ODV WXEHUtDV
YLDMDUIQ WUHYVY FDEOHYV GH ODV IDVHV XQ QHXWUR \ XQD V

)XHQWH $QH[R )LFKDV WpFQLFD\
)LIXUD &DUDFWHUtVWLFDV GHO FDEOHDGR ;++:



&RQ HO FDEOH GH NFPLO VH REWLHQH XQ GLiPHWUF
FRQGXFWRU \ DLVODPLHQWR 3RU OR WDQWR DO UHODFLR
FDOFXOD HO SRUFHQWDMH GH OOHQDGR GH ORV WXERV GH

oo o e O:240@ ;- R
THHAJE@RRI®OSIL o (jgrrLsvass "(FXDFLYQ
RalbyOl _—
0

'RQGH
X $rpEoHDcAEWRMBPoGHO FDEOHDGR WRWDO FDQWLGDG SRU
X $wxenlkd HD GH OD WXEHUtD XWLOL]DGD

6H FRQVLGHUD TXH HO FDEOH GH WLHUUD WLHQH HO P
FRQ HO ILQ GH GHWHUPLQDU HO SRUFHQWDMH GH OOHQDG

FRQFOX\H TXH VH REWLHQH XQ GH OOHQDGR GH WXE
HVWDEOHFLGR FRPR Pi[LPR SDUD PiV GH GRV FRQGXFWRUH\
GHO 1(&

(Q HO FDVR GH OD FDtGD GH WHQVLYQ VH SUHVHQWD H
x /| P 'LVWDQFLD DSUR[LPDGD GH UHFRUULGR

,r?8$ &RUULHQWH SRU FDGD FRQGXFWRU

X = )LIXUD
X 9 9




)XHQWH 1)3%$
)LIXUD 5HVLVWLYLGDG GHO FRQGXFWRU VHJ~Q F

UsrrLrar{ (FXDFLyYQ

$SOLFDQGR OD (FXDFLYQ VH REWLHQH TXH HO SRU
SbDuD HO WUDQVIRUPDGRU GH N9$ (Q HO SURFHVR

UHFRPLHQGD LQFOXLU XQ WUDQVIRUPDGRU GH N9$ (VWH
DOLPHQWDGDYV D 9



)XHQWH 6LHPHQV $ *
YLIXUD J)LFKD WpFQLFD GHO WUDQVIRUPDGRU VH

(Q HO WDEOHUR6ZUWERERDWGVL SFH UHFRPLHQGDQ PHNM
VLIXLHQWHY DVSHFWRV GHQWUR GHO HTXLSR
X (O FDPELR GHO LQWHUUXSWRU SULQFLSDO D $ VH.
3DUD HVWH FDVR VH HVWi FRQWHPSODQGR UHDOL]DU
6ZLWFKERDUG GH 9 HQ GRQGH VH LQFOX\H HO VXPLQLVW!
GH $ DMXVWDEOH D $ \D TXH HV OD Pi[LPD FRUULF
WUDQVIRUPDGRU GH N9$ D HVD WHQVLYQ
x (O DXPHQWR GH FDSDFLGDG GH ODV EDUUDV GH SR
LOQWHUUXSWRU SULQFLSDO
x 'LVWULEXFLYQ QXHYD GH FDUJDV D 9
3DUD HO WDEOHUR JHQHUDO WLSR 3 GH 9 SRU VX
PHMRUDV D QLYHO LQWHUQR
X ,QVWDODFLYQ GH FDUJDV QXHYDV \ VXV LQWHUUXSW
FDUJDV GH 9\ ODV GH 9 HQ FDGD WDEOHUR UHYV
Xx SHGLVWULEXFLYQ GH FDUJDV VHJ~Q OR PHQFLRQDGR |
RUGHQ GH ORV UDPDOHYV



OHGLFLYQ GH YDORUHV HQHUJpWLFRYV

/RV SURSLHWDULRY GH OD SODQWD )+$&$6% QRV KDQ SL
GH PHGLFLRQHV GH LQWHQVLGDG GH FRUULHQWH \ SRWHC
FRPSDUDU ORV YDORUHV DFHSWDEOHY GHQWUR GHO VLVW
HQHUJtD

7DEOD OHGLFLRQHV GH LQWHQVLGDG HQ HO OROL

,QWHQVLGDG GH FRUULHQWH

U$D3URP$ Oi[ $ 3URP$ Oi[ $ 3URP$ O0if

YHFKD +R
$ $ $ $ $ $




, QWHQVLGDG GH FRUULHQWH

U$D3URP$ Oi[ $ 3URP$ O0i[ $ 3URP$ O0if

YHFKD +R
$ $ $ $ $ $

JXHQWH )+$&%69%

7TDEOD OHGLFLRQHVY GH SRWHQFLDVY HQ HO OROLQ

SRWHQFLD $FWLYD SRWHQFLD SHDFWLYD

3 3URP3 0i[ 4 3URP4 0i[ 6 3URPG6 0i]
YHFKD +RUD
N: NO$U NO$SU NO9$ N9$




SRWHQFLD $FWLYD SRWHQFLD SHDFWLYD

3 3URP3 0i[ 4 3URP4 0i[ 6 3URPG6 0i]
YHFKD +RUD
N : N : N9$SU NO$U N9$ N9$

JXHQWH )+3%&%6%

&RPR VH REVBUX¥YWDRHQ I®DVH HQFXHQWUD HO\RMULJIJHQ Gt
£(UURU 1R VH HQFXHQWUD HO ®RVJIJHMOEBH HYDPUHRRM QRUD'
SUHVHQWDURQ GXUDQWH ORV GtDV \ GHO PHV GH
XQ Pi[LPR HQ HO SHULRGR FRPSUHQGLGR HQWUH ODV

JXHQWH )+$&%$6%
)LIXUD *UilILFR GH SRWHQFLDV HQ HO OROLQR %



&RQ D\XGD GH XQ PHGLGERWURKH YDRJNVBIEMWBNVXHQOWUD HO F
UHIHUHQ. H XWLOL]y HQ HO DxR VH SXGR REWHQHU FR
)+$&$6%$ TXH GXUDQWH HO SHULRGR GH PHGLFLYyQ VH UHJL'
Pi[LPR GH N9$ SURGXFWR GH XQD FRUULHQWH GH DUUD
HQ WRWDO VH UHJLVWUDURQ HYHQWRV GRQGH GH F
WUDQVLWRULDV \ SRU FDtGDV GH WHQVLYQ

7DEOD OHGLFLRQHV GH LQWHQVLGDG HQ HO 3DQHO

, QWHQVLGDG GH FRUULHQWH

U$D3URP$ Oi[ $ 3URP$ O0i[ $ 3URP$ O0if

YHFKD +R
$ $ $ $ $

JXHQWH )+$&%$6%



7TDEOD OHGLFLRQHVY GH SRWHQFLDV HQ HO 3DQHO G

3RWHQFLD DFWLYD 3RWHQFLD UHDFWLY
3 3URP3 0i[ 4 3URP4 0i[ 6 3URPG6 0i]
YHFKD +RUD
N: NO$U NO$SU NO9$ NO$

JXHQWH )+$&%$6%

&RPR VH REVBUXYWDRHQ I®DVH HQFXHQWUD HO\RMUJLJIJHQ Gt
£E(UURU 1R VH HQFXHQWUD HO ®RVJIJHMOEBH HYDPUHRRM QRUD’
SUHVHQWDURQ GXUDQWH ORV GtDV \ GHO PHV GH DJRV\
HQ HO SHULRGR FRPSUHQGLGR HQWUH ODV GHO GtD



YXHQWH )+$&%6%
)LIXUD *UilLFR GH SRWHQFLDV HQ HO 3DQHO GH +I

&RQ D\XGD LIXDOPHQWH GHO S£HERWR U RS K HY B QEDXEHMHW
RULJHO GH ODTYHIMHHQFL®L]y HQ HO DxR VH SXGR REWH

GH SDUWH GH )+$&%$6$ TXH GXUDQWH HO SHULRGR GH PHGL
DSDUHQWH Pi[LPR GH N9$ SURGXFWR GH XQD FRUULHC
REWHQHU TXH HQ WRWDO VH UHJLVWUDURQ HYHQWRYV SU
FDtGD GH WHQVLYQ
7RPDQGR FRPR EDVH HVWDV PHGLFLRQHV VH JHQHUD
PHGLGRU 6(17521 .0 %$ $$ LQWHJUDGR HQ HO WDEO
GRQGH VH ORJUDURQ REWHQHU GDWRYV GH WHQVLYQ FRUUL
VLVWHPD FHQWUDO GHO FXDUWR HOpBERWLER ViH FHREFXLHDXD
RULJHQ GH ODKWHWNEPHIELDIR VH HQFXHQWUD HOVRIULJHQ C
SUHVHQWD XQ UHVXPHQ GH HVWRV UHVXOWDGRV D OR OD
UHVSHFWLYDPHQWH
6H SURFHGH D LGHQWLILFDU HQ FDGD FDVR 7HQVLYQ F
GtDV ORV YDORUHV SURPHGLR D OR ODUJR GHO WLHPSR
DOWRYV LGHQWLILFDGRY FRQ DPDULOOR GH FDGD SHULRG
SRVWHULRUPHQWH HVWRVY YDORUHV FRQ OR HVWLSXODGR
GRQGH WDPELpPQ VH YDQ D LQFOXLU ORV GDWRV GHO DxR



7TDEOD OHGLFLRQHVY GH WHQVLRQHV GH IDVH HQ 6ZLWFKERDUG GH

JHFKD +RUD IUPYBBRSIUPVBS$SAUPVBYAUPVBYIUPVBY%IUPVB&AUPVB&AUPVB&1
BDYJ BPLQ BPD] BDYJ BPLQ BPD]| BDYJ BPLQ BPD]

BURPHGLR

)XHQWH (ODERUDFLYQ SUR



7TDEOD OHGLFLRQHVY GH WHQVLRQHV GH OtQHD HQ 6ZLWFKERDUG G

JHFKD +RUD QUPWYBBBHEIUPVBSIUPVBYWRIPVBURIPVBYORUPVB&SUPVB&SUPVB&S
BDYJ BPLQ BPD] BDYJ BPLQ BPD]| BDYJ BPLQ BPD]

BURPHGLR

)XHQWH (ODERUDFLYQ SUR



7TDEOD OHGLFLRQHYVY GH FRUULHQWHYV HQ 6ZLWFKERDUG GHO DxR

JHFKD +RUD , UPU/BWB$SBUPVB$BUPVB%BIPVB%BJPVB%BJPVB&BUPVB&BUPVB&B
DYJ PLQ PDI[ DYJ PLQ PD]| DYJ PLQ PDI[

BURPHGLR

)XHQWH (ODERUDFLYQ SUR



7TDEOD OHGLFLRQHV GH SRWHQFLDYVY DFWLYDV HQ 6ZLWFKERDUG Gt

JHFKD +RUD 3 RZRMASBB3IBRZHU3BRZHU3BRZHU3BRZHU3BRZHU3BRZHU3BRZHU3B
$BDYJ $BPLQ $BPD[ %BDYJ %BPLQ %BPD[ &BDYJ &BPLQ &BPDJ|

BURPHGLR

)XHQWH (ODERUDFLYQ SUR



7TDEOD OHGLFLRQHVY GH SRWHQFLDYVY DSDUHQWHYV HQ 6ZLWFKERDUG

JHFKD +RUD 3 RZAMANHEB6BRZHUG6BRZHUG6BRZHUG6BRZHUG6BRZHUGBRZHUGBRZHUGB
$BDYJ $BPLQ $BPD[ %BDYJ %BPLQ %BPD[ &BDYJ &BPLQ &BPDJ|

BURPHGLR

)XHQWH (ODERUDFLYQ SUR



7TDEOD OHGLFLRQHVY GH SRWHQFLDV UHDFWLYDV HQ 6ZLWFKERDUG

JHFKD +RUD 3RZRIAHBIBRZHU1BRZHU1BRZHU1BRZHU1BRZHU1BRZHU1BRZHU1B
$BDYJ $BPLQ $BPD[ %BDYJ %BPLQ %BPD[ &BDYJ &BPLQ &BPDJ|

BURPHGLR

)XHQWH (ODERUDFLYQ SUR



7TDEOD OHGLFLRQHVY GH SRWHQFLDVY WRWDOHYV HQ 6ZLWFKERDUG G

JHFKD +RUD 3 RZRASBB3IBRZHU3BRZHUG6BRZHUG6BRZHUG6BRZHU1BRZHU1BRZHU1B
TRWDOBDRWBPLIRWBPORWDOBDRWBPLRWBPORWDOBDRMBPLARWBPD |

BURPHGLR

)XHQWH (ODERUDFLYQ SUR



$QiOLVLYVY FRPSDUDWLYR FRQ OD QRUPD $5(6(3

&RQ D\XGD GH ODV PHGLFLRQHV HQHUJpWLFDV GHO 6(1
FRPR LQVWUXPHQWR SDUD DQDOL]DU ORV UHTXLVLWRV GH
FDOLGDG GHO VXPLQLVWUR HOpFWULFR HQ EDMD \ PHGLD V
ORV VLIJXLHQWHY UHVXOWDGRY WRPDQGR WDPELpQ FRPR
FOLHQWH HQ HO DxR

x 9DORUHV HILFDFHV 506 GH WHQVLYQ QRPLQDO HQ EDM

JXHQWH $XWRULGDG 5HIXODGRUD GH ORV ¢
)LIXUD 9DORUHV HILFDFHV 506 SDUD OD WHQVLYQ PI

X ,QWHUYDORYV GH WHQVLYQ GH VHUYLFLR QRUPDO \ WRO

JXHQWH $XWRULGDG 5HIXODGRUD GH ORV ¢
)LIXUD , QWHUYDORY QRUPDOHV \ WROHUDEOHYV SDUD O

Xx (O GHVEDODQFH GH OD WHQVLYQ HQ EDMD WHQVLYQ



544H8947;?8;B<

&L 8,78 ;

Luadsw (FXDFLyQ

'RQGH
f ' 3RUFHQWDMH GH GHVEDODQFH TXH QR FXPSOH DO
f "PD[_ /D PD\RU GLIHUHQFLD HQFRQWUDGD HQ ODV
YDORU PtQLPR GH 9\ HO YDORU SURPHGLR GH
f 9SURP 7HQVLYQ SURPHGLR GH ODV WUHV WHQVLRQH
Xx 9DORUHV HILFDFHV 506 GH WHQVLYQ QRPLQDO HQ PHG

JXHQWH $XWRULGDG 5HIJIXODGRUD GH ORV ¢
)LIXUD 9DORUHV HILFDFHV 506 SDUD OD WHQVLYQ GH

X ,QWHUYDORYV GH WHQVLYQ GH VHUYLFLR QRUPDO \ WRO

)YXHQWH $XWRULGDG 5HIXODGRUD GH ORV ¢
)LIXUD , QWHUYDORY QRUPDOHV \ WROHUDEOHYV SDUD O

X &RQGLFLRQHV SDUD ODV SUXHEDV GH PHGLFLYyQ \ UHJL)\



JXHQWH $XWRULGDG 5HIXODGRUD GH ORV ¢
)LIXUD &RQGLFLRQHV SDUD SUXHEDV GH PHGLFLYQ VHJ

Xx 9DORUHVY GH XPEUDO FRQ TXH GHEHQ DMXVWDUVH ORYV

JXHQWH $XWRULGDG 5HIXODGRUD GH ORV ¢
)LIXUD 9DORUHYV GH XPEUDO SDUD DMXVWH GH HTXLSRYV



OHGLDQWH HO DQiOLVLV GH ORVEGDWRRY UR /GIL HIDGFKW @i\
HO RULJHQ GH ED WMHGRUK@ PRV GDWRYV GHO DxR \ ODV |
DxR SUHVHQWD GRW BRUODR/MAFHLQBXHOWUD HOVRIUSXHQHSH C
DILUPDU TXH KD\ XQD SUREOHPiWLFD HQ OD UHG HOpFWUL
FRUULHQWHY GH DUUDQTXH R WUDQVLWRULDV \ XQ GHVED
QRUPDWLYDV GH WHQVLYQ HVWDEOHFLGDV 3RU HOOR VFh
PHGLFLYQ SDUD HO VLVWHPD \ PRQLWRUHDU HQ WLHPSR UH

/D LPSOHPHQWDFLYQ GH HVWH VLVWHPD GH PHGLFLyQ L
FXPSOLU FRQ ODV UHJXODFLRQHV HVWDEOHFLGDV SRU OD
H[LVWHQ SUREOHPi{WLFDV DVRFLDGDV WDO FRPR VH PHQF
)+$&$6$ DVHIXUD FRQWDU FRQ YDORUHV HQ WLHPSR UHDO
IDOORV \ SRGHU PRQLWRUHDU GH PDQHUD FRQVWDQWH WD
YDORUHV D OR ODUJR GHO WLHPSR

)XHQWH (ODERUDFLYQ S
)LIXUD 'LDJUDPD GH FRPXQLFDFLYQ GH OD SODQWI

6H HPSOHD HO PHGLGRU LQVWDODGR D&EXNX\DFRKEHRQWB H
FRPR SXQWR GH FRQH[LYQ 6H DxDGH RWUR PHGLGRU VLPI
WHQVLYQ \ HO UHOp GH WHPSHUDWXUD GHO WUDQVIRUPDG



FRQHFWD DO WDEOHUR GH FRQWURO 3/& DFWXDO SUHVHQW
VZLWFK GH FRPXQLFDFLYQ SRU PHGLR GH UHG SUHVHQV
FRPXQLFDFLYQ

(YDOXDFLYQ SUHVXSXHVWDO GH )+$&%$6%$

6H FRQWHPSOD XQ SUHVXSXHVWR LQLFLDO GH
)+$&$6$ WLHQH DVLJQDGD SDUD HO GHVDUUROOR GHO SU
SODQWHDGR (VWH SUHVXSXHVWR LQFOX\H ODV VLJXLHQWH
FRQ HTXLSRV PDWHULDOHV LQVWDODFLYQ \ SXHVWD HQ
FXPSOLHQGR FRQ ODV QRUPDV GH FDOLGDG VDOXG \ DPELF
6H LQFOX\H HO WUDQVSRUWH GH ORV HTXLSRV KDVWLE
6H FRQWHPSOD HO XVR GH WRGRV ORV LPSOHPHQWRYV
SRU SDUWH GH WRGRYV ORV FRODERUDGRUHV GH 6PDUW
D GHVHPSHXxDU
6H FRQWHPSOD TXH HO SHUVRQDO D XWLOL]DU SDU
FRQRFLPLHQWR HQ ODV QRUPDV GH VHJXULGDG VROL
GHVDUUROODU ORV WUDEDMRYV
1R VH LQFOX\H HO SDJR GH FXUVRV SDUD REWHQHU F|
HPSUHVDV H[WHUQDV VL HO FOLHQWH OR VROLFLWDYV
DGLFLRQDO HQ HO FRVWR GHO SUR\HFWR
6H LQFOX\H HO UHFLELU FKDUODV GH VHJXULGDG SR
SHUWLQHQWH
6H LQFOX\H HO XVR GH JHQHUDGRU H LOXPLQDFLYQ
GHEDQ UHDOL]DUVH GH QRFKH GXUDQWH HO SDUR SURJ
6H FRQWHPSOD TXH HO FOLHQWH EULQGDUi XQ iUH
UHVIJXDUGR GH ORV PDWHULDOHV \ KHUUDPLHQWDV GH
6H FRQWHPSOD TXH HO FOLHQWH EULQGDUiI HO VHUYL
6H FRQWHPSOD TXH HO FOLHQWH EULQGDUI XQ HVSDF
QXHVWURV FRODERUDGRUHV SXHGDQ UHDOL]DU VXV Wl
VHJ~Q VHD HO FDVR



6H FRQWHPSOD HO XVR GH FLQWDV GH VHIJXULGDG F
HO FOLHQWH QRV VROLFLWH SDUD GHOLPLWDU HO iUHD

6H LQFOX\H HO UHDOL]DU UHXQLRQHYV SHULYGLFDV Y|
HO DYDQFH GHO SUR\HFWR

6H FRQWHPSOD HO ERWDGR GH PDWHULDOHYV SRU OC
FDQDVWDV FDEOHDGRV HVFRPEURV HQWUH RWURYV

6H FRQVLGHUD TXH HO SUR\HFWR VHUiIi GHVDUUROOD
UHDOL]DUVH HQ pSRFD OOXYLRVD VH GHEHUi GH UHYLV

6H FRQWHPSOD TXH HO FOLHQWH EULQGDUI XQR GH
PRYLPLHQWR GH ORV HTXLSRV HOLPLQDGRV HQ OD VX
KDVWD DOJXQD GH ODV ERGHJDV D HOHJLU SRU HO FC
)+$&$6$

1R VH LQFOX\H HO SDJR GH QLQJ~Q WLSR GH WDVDFL

1R VH LQFOX\H LQFRUSRUDU ORV SODQRV DQWH HO &

6H LQFOX\H HO VXPLQLVWUR GH XQ LQIRUPH DO ILQDC
\ ORV UHVXOWDGRV GH ODV SUXHEDV REWHQLGDYV

6H FRQWHPSOD UHDOL]DU HO WUDEDMR FRQVWUXFW
LQLFLDQGR HO SDUR GH OD SODQWD HQ KRUDV GH OD Q
SUHOLPLQDUPHQWH
&RQ EDVH HQ ODV PHMRUDV H[SOLFDGDV DQWHULRUP|

DOWHUQDWLYDV GH FRWL]DFLYQ SUHVHQWDGDV D FRQWLQX
PDUJHQ DSURSLDGR SDUD OD HPSUHVD 6PDUW \ HO FOLHQW

(ODERUDFLYQ GH FRWL]DFLRQHV

6H UHDOL]y XQD VROLFLWXG GH FRWL]DFLYyQ D OD IliEUL
FXDO VH VROLFLWDURQ RSFLRQHVY GH FHOGD GH PHGLD
LQWHUUXSWRUHY R ERUQHYV SULQFLSDOHV \ RWUD FRQ GL
HVWH FDVR VH RSWy SRU OD RSFLyQ PiV HFRQYPLFD GHO W
PHGLGRU GH YDULDEOHVE HWFRW ULF DM UHIPROHHUIQWRD HO R
UHIHUHQFLD



/ID VHOHFFLYQ GH OD FHOGD WLSR VHFFLRQDGRUD VH G
FDSDFLGDG GH FRQHFWDU FRQ WUDQVIRUPDGRUHY TXH HV
GHO RWUR WLSR GH FHOGD HQ OD FRWL]DFLYQ QR VH LQFO.
\ VRODPHQWH VH LQFOX\H XQ HVSDFLR SDUD LQWHUUXSW
HFRQYPLFD GH OD VHFFLRQDGRUD VREUH OD RWUD

$VLPLVPR VH VROLFLWY XQD FRWL]DFLYyQ D OD IiEULFD
WUDQVIRUPDGRU GH SRWHQFLD UHTXHULGR GH N9$ 6
QHFHVDULDYV FRQ OD D\XGD GH ORV SURIHVLRQDOHYV GH 6LF
TXH SUHVHQWD )+$&%$6% $0 WUDWDUVH GH XQ SUHVXSXHVW
SRVWHULRUPHQWH VH SXHGDQ EFHUULRUFOR G UHKPB X H(PWUHDOHR
GH OD UHIHUHQFLD

(Q FXDQWR D ORV WUDQVIRUPDGRUHVY GH EDMD WHQVL
SDUD HVWRV HTXLSRV TXH HV +DPPRQG 3RZHU 6ROXWLRC(
UHTXHULGD \ ODV WHQVLRQHVY TXH VH GHEHQ UHJXODU SDULI
HTXLSRV HV QHFHVDULR FRQVLGHUDU XQ IOHWH SDUD HO V
SURYHHGRU QR UHDOL]D £fQYRRYV KD WMD HRE® XFMYWUD HO R
UHIHUHQFLD

/ID JHVWLYQ GHO IOHWH VH VROLFLWY D ORV HQFDUJDG
FRQ XQ SURYHHGRU H[WHUQR SDUD HO WUDVODGR GH HYV
HVSHFLILFDFLRQHV ItVLFDV GHO HTXLSR SDUD HO FIiOFXOR

)JXHQWH 6PDUW ,QGXVYV
)LIXUD FRWL]DFLYQ GH WUDQVSRUWH LQWHUQDFLRQDO



$ FROQWLQXDFLYQ VH SUHVHQWD XQ UHVXPHQ GHO FR
WUDQVIRUPDGRU VHJ~Q VX FDSDFLGDG \ FRVWR GH IOHWH

7TDEOD SHVXPHQ GH FRVWRV GH WUDQVSRUWH LQWH!

(TXLSR &RVWR J)OHWH 7RW
7TUDQVIRUPDGRU VHFR GH N9$
7TUDQVIRUPDGRU VHFR GH N9$

7TRWDO

)JXHQWH (ODERUDFLYQ S

3DUD ODV PHMRUDV D UHDOL]D U 6ZQ WK %R B D ROGIHJ FE |
WLSR 3 VH FRQVLGHUD OD FRWL]DFLYQ GH OD IiEULFD GH ¢
SULQFLSDO GHO WDEOHUR DVt FRPR ORV SUHFLRV HVSHFt
UHVSHFWLYRYV DFFHVRULRV SIYUDRHD PR Q\MDHVH K IQQROU BV BIEX
OD UHIHUHQFLD

3DUD WRGR HO PRQWDMH GH HTXLSRV VXPLQLVWUR
FRPSRQHQWHV H[LVWHQWHY VH WLHQH HO VXEFRQWUDWR
J)LHOG 6HUYLFHV 6H UHDOL]DURQ FRWL]DFLRQHV GH SD
LPSOHPHQWDU WRGDV ODV QHFHVLGDGHV HQ PHGLD \ EDMI
UHTXHULPLHQWR HQ SDUWHV FRQ HO ILQ GH QR DIHFWD
SURORQJDGRY HQ OD SODQWD /RV FRVWRVY GH PDQR GH RE
VH FRQVLGHUD HQ OD FRWL]DFLYQ GH .93 LQJHQLHUtD FF
UHDOL]DFLYQ VH DFRUGDURQ HQ GLDV FRQWLQXRV OXHJ
FRQWHPSODQGR ILQHV GH VHPDQDV FRPR (RHMRU PR FHQW
HQFXHQWUD HO RULJHQ GH OD UHIHUHQFLD

$ FRQWLQXDFLYQ VH SUHVHQWD XQ UHVXPHQ GH ORV
DSUR[LPDGRV SDUD FDGD XQR GH ORV HTXLSRV R VHUYLFLI
FRQ XQD FRWL]DFLYQ ILQDO KDFLD HO FOLHQWH TXH VH DM



7TDEOD SHVXPHQ GH WLHPSRV GH HQWUHJD SDUD HTXI

(TXLSR R 6HUYLFLR 7LHPSR HVWLPDGR
&HOGD OHGLD WHQVLYQ0$1$6

7UDQVIRUPDGRU N 96(0$1%6
7UDQVIRUPDGRUHV %DMB(MWHGE LY Q
,OQWHUUXSWRUHV 6ZLW BKERIFE G

6HUYLFLR GH UHWLUR GH HTXLSRV

H[LVWHQWHYV #
6HUYLFLR GH SXHVWD HQ'BBUFKD

)XHQWH (ODERUDFLYQ S

3buD UHDOL]DU XQD RIHUWD IRUPDO KDFLD HO FOLH
SULPHUDPHQWH ORV FRVWRV GH ODV FRWL]DFLRQHV DQWH
LOWHUQDFLRQDO HQ HO FDVR GH ORV WUDQVIRUPDGRUHYV T
7TDPELPpQ VH LQFOX\HURQ ORV LPSXHVWRV \ JDVWRV GH QD
QDFLRQDOHV KDFLD )+%$&%$6% ODV JDUDQWtDV \ ULHVJRV ¢

~

JDQDQFLD TXH SHUPLWD FXPSOLU FRQ HO SUHVXSXHVWR H\

7TDEOD 2IHUWD IRUPDO UHODFLRQDGD FRQ HO UHG

3RV &DQW 3UR\HFWR '"HVFULSFLYQ
6LHPHQ&HOGD 6HFFLRQDGRU )XVLEOH
Op[LFR FRQ PHGLGRU LEgW4H 36D GR

(QWUHJD

6LHPHQMUDQVIRUPDGRU GH SRWHQFLD
%UDVLOGH DOXPLQLR 6(0$9%6

+DPPRQGBUDQVIRUPDGRUHV VHFRV GH
3RZHU 6M@XPLQLR GH EPMBIWEHQVLYQ

6LHPHQVQWHUUXSWRUHY GH WDEOHUR
*XDWHPDODLWFKERDUG G6(D$1%$%




3RV  &DQW 3UR\HFWR '"HVFULSFLYQ (QWUHJD
.39 6HUYLFLRV GH UHWLUR GH
LQJHQLHUHD XLSRYV REVROH’\%%V
.39 6HUYLFLRV GH SX'H%/éND HQ

LQJHQLHUtD PDUFKD

6 XEWRWDO

, 9

7TRWDO , 9 ,

)XHQWH (ODERUDFLYQ S

&RPR HQ WRGDV ODV RIHUWDV GH SDUWH GH 6PDUW VH
D SDUWLU GH OD SUHVHQWDFLYQ VH FXHQWD FRQ JDUDQW
SUR\HFWR \ VH FRQWHPSODQ WRGDV ODV SyOL]DV GHO ,1¢6
UHDOLFHQ ODERUHV HQ SODQWD (O OXJDU GH HQWUHJD
)+$&$6$ \ ODV FRQGLFLRQHV GH SDJR VH SODQWHDQ DFRUC
UHGLVHXR

/D UHQWDELOLGDG GHO SUR\HFWR HV SRVLWLYD \D TXH
FOLHQWH GH VLQ LPSXHVWRV \ XQD RIHUWD WRWDO
DSOLFDU LPSXHVWRV $GHPiV GH TXH VH FXPSOLy FRQ OR
)+$&$6$ GHQWUR GHO FXDUWR HOpFWULFR SUHVHQWDGRYV H



&$3E78/2 ,9 &21&/86,21(6 < 5(&20(1'$&,21(6

&RQFOXVLRQHV

7RPDQGR FRPR EDVH ODV UHYLVLRQHVY GHO VLVWHPD D
FXDUWR HOpFWULFR ODV PHGLFLRQHY GH YDULDEOHYV HOpE
VH REWLHQHQ ODV VLIJXLHQWHY FRQFOXVLRQHV GHO SUR\H

6H UHDOL]y XQ OHYDQWDPLHQWR FRPSOHWR GH OD
GLVWULEXFLRQHV HOpFWULFDV H[LVWHQWHY HQ GRQGH VH
VHIXULGDG GHQWUR GHO FXDUWR HOpFWULFR GH )+$&$6$ E

3RU PHGLR GH ODV QHFHVLGDGHV \ FiOFXORV UHDOL
XQLILODUHYV SUHOLPLQDUHY SDUD XQ UHGLVHXR LPSOHPHQ
UHDMXVWH GH RWURV H[LVWHQWHY D SDUWLU GH XQD FDUJ

(O DQIOLVLV FRPSDUDWLYR GH ODV YDULDEOHV HOpFW
SUR\HFWR SHUPLWH YHULILFDU ORV QLYHOHY WROHUDEOHV
TXH KD\ QHFHVLGDGHY HQ HO VLVWHPD HOpFWULFR DFWXDO
SRU OD 68&%$/

/D RIHUWD HFRQYPLFD ILQDO EDVDGD HQ ORV FRVWR
SUHVXSXHVWR LQLFLDO LQGLFDGR SRU )+$&$6% \ ORV UHTXF
OD HPSUHVD 6PDUW ,QGXVWULDO

$Vt HV FRPR HO GHVDUUROOR GH XQD SURSXHVWD GH U
HQ VX FXPSOLPLHQWR GH VHJXULGDG \ FDOLGDG GH OD HC
EDVDGDV HQ UHJODPHQWRYV FRPR HO 1(& OD QRUPD 1)3
$5(6(3 D QLYHO QDFLRQDO H LQWHUQDFLRQDO

SHFRPHQGDFLRQHV

‘XUDQWH HO UHGLVHXR GHO VLVWHPD HOpFWULFR GHQW
ORJUDURQ LGHQWLILFDU DOJXQDV UHFRPHQGDFLRQHYV

x (V LPSRUWDQWH UHDOL]DU YLVLWDV GH VHJIXLPLHQ

UHDOL]DFLYQ GH HVWH \ EULQGDU UHWURDOLPHQWDF



$GTXLULU XQR GH ORV SODQHV GH PDQWHQLPLHQWR
HYHQWXDOHYV SUREOHPiIWLFDV HQ HO VLVWHPD HOpFYV
3URJUDPDU XQD VHULH GH FDSDFLWDFLRQHV SDUD
&),$ ERPEHURV \ HQWHV LQWHUQDFLRQDOHV D FRUW|
,QWHJUDU DO VLVWHPD GRQGH VH UHTXLHUD XQD VH
LQWHJULGDG GH ORV HTXLSRV SUHVHQWHYV OR PiV SU
&XPSOLU FRQ OD 1)3$ ( HQ FXDQWR D URWXODFLYQ
SRWHQFLDO GH DUFR HOpFWULFR \ ULHVJR HQ HO FRL



&$3E78/2 9 %,%/,2*53)ES

$VDPEOHD /HJLVODWLYD GH 5HSXEOLFD GH &RVWD 5LFD
S5HIRUPD /H\ 2UJiQLFD GHO &ROHJLR )HGHUDGR GH
*DFHWD
$XWRULGDG 5HIXODGRUD GH ORV 6HUYLFLRV 3~EOLFRYV
6XSHUYLVLYQ GH OD FDOLGDG GHO VXPLQLVWUR
QRUPD WpFQLFD UHIJXODWRULD $5 17 68&%/ /D *DFHWL

&ROHJLR )HGHUDGR GH ,QJHQLHURV \ $UTXLWHFWRV Gt
SHGHV (OpFWULFDV GH 'LVWULEXFLYQ 6XEWHUUIQHD /D
&ROHJLR )HGHUDGR GH ,QJHQLHURV \ $UTXLWHFWRYV GH

5HJODPHQWR SDUD HO 7UiPLWH GH 30DQRV \ OD &RQH
7HOHFRPXQLFDFLRQHV \ GH 2WURV HQ (GLILELRV /D *D|

&RUSRUDFLYQ OXOWL BRPRWERQWSY VRPRVFPL FRP

+DPPRQG 3RZHU BROXWEREHQWLQHOE * JHQHUDO SXUSRV
WUDQVIRKWAWEW DPHULFDV KDPPRQGSRZHUVROXWLRQ)\
GLVWULEXWLRQ JHQHUDO SXUSRVH WUDQVIRUPHUV

1IDWLRQDO )LUH 3URWHFWLRQ@$$VVRFLDWWRBRQRO HOHFWULF
KWWSV ZZZ QISD RUJ FRGHV DQG VWDQGDUGV QISD

IDWLRQDO )LUH 3URWHFW)RR $VWRFRLQWLRBQ IRU (OHFWULF
WKH :RUNSODFH KWWSV ZZZ QISD RUJ FRGHV DQG
GHYHORSPHQW H

1DWLRQDO )LUH 3URWHFWILRI) BYWRRDDWLRQ@H 3URWHFWLR
1)3$ KWWSV ZZZ QISD RUJ HV

3RGHU (MHFXWLYR GH 5HS~EOLFD GH &RVWD 5LFD GH

5HIRUPD 5HJODPHQWR GH 2ILFLDOL]DFLYQ GHO &y

SDUD OD 6HJXULGDG GH OD 9LGD \ GH OD 3URSLHGDG &

6LHPHQV &HOGDV GH PHGLD WHQVLYQ DLVODRBD&LHOH@WY EDI
(QHUJ\ KWWSV ZZZ VLHPHQV FRP JOREDO HQ S
YROWDJH VIVWHPV GMK KWPO



6LHPHQV Op[LFRDEOHURV GH DOXPEUDGR \ GLVWULEXFLYQ
PRWRUHYV & &0 \ VXEHVWDFLRIQHHPR/H Q VH O ptFpy URLFE D \
KWwSV DVVHWYVY QHZ VLHPHQV FRP VLHPHQV DVVHWYV LC

H E D YHUVLRQ FRPSOHPHQWRFDWWDEOHUF
6LHPHQV 7UDQVIRUPDQGR H[SHULHQFLD HQ DGWHPWE¥QROF

(QHUJ\ KWWSV ZZZ VLHPHQV HQHUJ\ FRP JOR

VHUYLFHY SURGXFW JHDIRO GU\ W\SH GLVWULEXWLRQ V
6LH3RUWDO ,QGXVWU\ 0DOO 6AHPHRY $$

KWWSVY PDOO LQGXVWU\ VLHPHQV FRP PDOO HV :: &DW

$3

6PDUW )LHOG 6HOFDBMWV)LHO®BKWMWBYLFE¥YZ VPDUW ILHOGVHU
6PDUW ,QGXVWBDDW ODVWKWWED/OHYZZ VPDUW LQGXVWULDC
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'"HILQLFLYQ GH REMHWL
'"HWHUPLQDFLYQ GH DFWL SODQWI

(VWXGLRV GH SODQWD FRQ

SHYLVLYQ GH SODQRV DF

W X D (

$QiOLVLV FUtWLFR SDUD (

,GHQWLILFDFLYQ GH PHMRU

DV H

OHGLFLRQHV GH YDORUHV H

&RPSDUDFLYQ FRQ OD QRU

PDWI

(YDOXDFLYQ GHO SUHVXSX

(ODERUDFLYQ GH FRWL]DFL

yQ H(

(QWUHJD GHO WUDEDMR

SUHVHQWDFLYQ GHO WUDE

DMR




$SpPQGLFH SODQRV DFWXDOHYV










$SPQGLFH 30DQRV QXHYRV
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$QHI[R JLFKD WpFQLFD GH FDQDVWDYV




$QHI[R JLFKDV WpFQLFDV GHO FDEOHDGR













$QHI[R SURWHFFLRQHYVY FHOGD GH PHGLD WHQVLYQ







$QHI[R J)LFKD WpFQLFD GH WUDQVIRUPDGRU *($)2/




$QH[R )LFKD WpFQLFD GH FHOGD '+-







$QHI[R JLEFKDV WpFQLFDV GH WUDQVIRUPDGRUHYV +DPPRQG







$QHI[R &RWL]DFLYQ GHO SURYHHGRU 6LHPHQV HQ Op[LFR




$QHI[R &RWL]DFLYQ GHO SURYHHGRU 6LHPHQV HQ %UDVLO




$QHI[R

&RWL]DFLRQHY GHO SURYHHGRU +DPPRQG 3RZHU 6

(/s

0%$&

([SUHVV / 7UDQVIRUPDGRU EDMD WHQVLDPQ WLSR VHF

R WULI¥%V

< SDUD XVR LQWHULRU H[WHULRU HPERELQDGR GH

OXPLQLR

|l FR

'"HOWD (VW



$QHI[R &RWL]DFLRQHY GHO SURYHHGRU 6LHPHQV HQ *XDW




$QHI[R &RWL]DFLRQHY GHO SURYHHGRU .93 ,QJHQLHUtD
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