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ZK"Eqpitguq"fg"Kpigpkgt‡c"fgn"Vtcpurqtvg"*EKV"4236+"

Rquukdknkvkgu"qh"TwvcuQrvkTgf"rcemcig"
Gwigpkq"Tqcpgu/Nq¦cpqc.,."Cpvqpkq"Jgtpcpfqd."Cndgtvq"Icte‡c/ènxctg¦e."Nwku"Ogucf."

Kipcekq"Iqp¦ƒng¦/Htcpeqf"

c"Kpuvkvwvq"fg"Ocvgoƒvkec"Kpvgtfkuekrnkpct"*KOK+."Fgrvq0"fg"ènigdtc."Wpkxgtukfcf"Eqornwvgpug."e1"Tgevqt"Tq{q"Xknncpqxc"u1p.""
4:262/Ocftkf."Urckp"

d"Fgrvq0"fg"Ukuvgocu"Kpvgnkigpvgu"Crnkecfqu."Wpkxgtukfcf"Rqnkvfiepkec"fg"Ocftkf."Ecttgvgtc"fg"Xcngpekc"mo"9."4:253/Ocftkf."Urckp"
e"Tgphg"Xkclgtqu"U0C0."Cxfc0"Ekwfcf"fg"Dctegnqpc"8."4:229/Ocftkf."Urckp"

f"Hwpfcek„p"fg"nqu"Hgttqecttkngu"Gurc‚qngu."Ecnng"fg"Ucpvc"Kucdgn"66."4:234/Ocftkf."Urckp"

Cduvtcev"

Rncppkpi" vjg"qrgtcvkqpu"qh"Tgphg"Qrgtcfqtc" vtckpu"qp"CfkhÓu" *Urcpkuj+" tcknyc{"pgvyqtm" ku" xgt{" eqorngz0"Vjg" tgcuqpu" ctg" vjg"
eqgzkuvgpeg"qh"vyq"vtcem"icwigu."vyq"mkpfu"qh"gngevtkhkecvkqp"u{uvgou"cpf"hkxg"v{rgu"qh"ukipcnkpi"u{uvgou="vqigvjgt"ykvj"hkzgf"cpf"
xctkcdng"icwig"tqnnkpi"uvqem."uqogvkogu"cdng"vq"twp"wpfgt"fkhhgtgpv"v{rgu"qh"gngevtkhkecvkqp"cpf"ukipcnkpi"u{uvgou0"Vjgtg"ku"gxgp"c"
ownvkrng"wpkv"j{dtkf"ugtkgu"*952+0"Vjg"cwvjqtu"jcxg"fgxgnqrgf"c"oketqueqrke"ukowncvkqp"eqorwvgt"rcemcig"vjcv"ecnewncvgu"vkokpiu"
cpf"okpkocn" rcvju." cpf" guvkocvgu" equvu." eqpuworvkqpu" cpf" gokuukqpu0" Vjg" rcemcig" ku" vqrqnqi{/kpfgrgpfgpv" cpf" ecp" rgthqto"
eqorwvcvkqpu"hqt"cp{"v{rg"qh"vtckpu0"Yg"ujcnn"hqewu"jgtg"qp"kvu"wug."vjg"uvtwevwtg"qh"kvu"kprwv"hkngu"cpf"kvu"rquukdknkvkgu0"
Æ"4236"Vjg"Cwvjqtu0"Rwdnkujgf"d{"Gnugxkgt"Nvf0"
Ugngevkqp"cpf"rggt/tgxkgy"wpfgt"tgurqpukdknkv{"qh"EKV"42360"

Mg{yqtfu<"Tcknyc{"pgvyqtmu="ukowncvkqp="eqpuworvkqpu="equvu="gokuukqpu0""

30 Kpvtqfwevkqp"

Rncppkpi" vjg" qrgtcvkqpu" qh" Tgphg" Qrgtcfqtc" vtckpu" qp" CfkhÓu" *Urcpkuj+" tcknyc{" pgvyqtm" *Hkiwtg" 3+" ku" xgt{"
eqorngz0"Vjg"tgcuqp"ku"vjcv"vjgtg"ctg<"

• vyq"vtcem"icwigu"*vjgtg"ctg"icwig"ejcpigqxgtu"kpuvcnngf"cv"egtvckp"uvcvkqpu"cpf"uqog"vjtgg"tcknu"ugevkqpu+."

"

"
,"Eqttgurqpfkpi"cwvjqt0"Vgn0<"-56/;3/5;6/846:"hcz<-56/;3/5;6/68840"
G/ockn"cfftguu<"gtqcpguBocv0weo0gu"
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• vyq"mkpfu"qh"gngevtkhkecvkqp"u{uvgou"*5"MX"FE."47"MX"CE."rnwu"307"MX"FE"kp"vjg"pgkijdqt"Htcpeg+."
• hkxg"v{rgu"qh"ukipcnkpi"u{uvgou"*vgngrjqpg"dnqem"u{uvgo."CUHC."N¥D."GDKECD."GTVOU+."
• xctkcdng"icwig"tqnnkpi"uvqem."cdng"vq"twp"wpfgt"fkhhgtgpv"v{rgu"qh"gngevtkhkecvkqp"cpf"ukipcnkpi"u{uvgou"*cpf"

gxgp"c"ugtkgu"qh"j{dtkf"ownvkrng"wpkvu"/952+0""

Vjg" cwvjqtu" jcxg" fgxgnqrgf" c" oketqueqrke" tcknyc{u" ukowncvkqp" eqorwvgt" rcemcig" vjcv" ecnewncvgu" vkokpiu" cpf"
okpkocn" rcvju." cpf" guvkocvgu" equvu." eqpuworvkqpu" cpf" gokuukqpu" qh" twppkpi" vtckpu0" Vjg" rcemcig" ku" fgpqvgf"
TwvcuQrvkTgf"cpf"ycu"fgxgnqrgf"wpfgt"vjg"htcog"qh"QrvkTgf"tgugctej"rtqlgev"*Cpqp{oqwu."4235+0"Kv"ku"vqrqnqi{/
kpfgrgpfgpv"cpf"ecp"rgthqto"eqorwvcvkqpu"hqt"cp{"v{rg"qh"vtckpu0"Fgvcknu"qp"vjg"hqtowncg"wugf"cpf"vjg"wpfgtn{kpi"
cniqtkvjou"ecp"dg"hqwpf"kp"*Jgtpcpfq"gv"cn0."4234="Tqcpgu/Nq¦cpq"gv"cn0."4235+0"

"

"

Hki0"30"CfkhÓu"tcknyc{"pgvyqtm"cv"vjg"gpf"qh"4235"*Eqwtvgu{"qh"vjg"Hwpfcek„p"fg"nqu"Hgttqecttkngu"Gurc‚qngu"ÎUrcpkuj"Tcknyc{u"Hqwpfcvkqp+0"

Yg"ujcnn" hqewu"jgtg"qp" vjg"wug"qh"TwvcuQrvkTgf"rcemcig."cu"ygnn" cu"qp" vjg" uvtwevwtg"qh" kvu" kprwv" hkngu"cpf" vjg"
rquukdknkvkgu"qh"vjg"rcemcig0"Urgekhke"crrnkecvkqpu"vq"vjg"Ocftkf/C"Eqtw‚c"cpf"Ocftkf/Dcfclq¦"tqwvgu"ecp"dg"hqwpf"
kp"*Tqcpgu/Nq¦cpq"gv"cn."4234c="Tqcpgu/Nq¦cpq"gv"cn0."4234d+."tgurgevkxgn{0"

Ngv"wu"wpfgtnkpg"vjcv"TwvcuQrvkTgf"ku."guugpvkcnn{."cp"ckf"hqt"fgekukqp"ocmkpi"qp"tqnnkpi"uvqem"cpf"tqwvg"ugngevkqp0"
Kv"ecp"cnuq"dg"wugf"vq"cpcn{¦g"vjg"ghhgev"qh"vjg"ejctcevgtkuvkeu"qh"vjg"kphtcuvtwevwtg"cpf"vjg"vtckpu"kp"vjg"vkokpiu."equvu"
cpf"kpeqogu."eqpugswgpvn{"cnnqykpi"qrvkok¦kpi"vjg"kpxguvogpvu"qp"dqvj"qh"vjgo0""
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Vjg"rcemcig"ku"fgukipgf"vq"dg"gzgewvgf"wpfgt"vjg"oquv"htgswgpvn{"wugf"qrgtcvkxg"u{uvgo0"Kv"eqpukuvu"qh"c"ukping"
hkng."TwvcuQrvkTgf0gzg."cpf"tgswktgu"qh"pq"kpuvcnncvkqp0"

40 Kprwv"fcvc"hkngu"qh"TwvcuQrvkTgf"rcemcig"

Vjg"rcemcig"wugu"hqwt"v{rgu"qh"kprwv"fcvc"hkngu."vjcv"ctg"qdvckpgf"ucxkpi"cu"Wpkeqfg"Vgzv"*,0VZV+"vjg"hkngu"etgcvgf"
ykvj"vjg"oquv"htgswgpvn{"wugf"urtgcfujggv0"

4030 Ugevkqpu"fcvc"hkng"

Vjg"gpfrqkpvu"qh"vjg"ugevkqpu"ctg"korqtvcpv"uvcvkqpu"cpf"lwpevkqpu0"Vjg"ugevkqpu"fcvc"hkng"*Hkiwtg"4+"ku"qticpk¦gf"
kp"tqyu"cpf"ecp"jcxg"cu"ocp{"tqyu"cu"pgeguuct{."cpf"vjg"hqnnqykpi"eqnwopu<"

• Nkpg"*cnrjcpwogtke"uvtkpi+0"
• V{rg" qh" ugevkqp<" C3." C4." D3." E3" *Cfkh." vjg" tcknyc{" pgvyqtm" cfokpkuvtcvqt." jcu" encuukhkgf" vjg" nkpgu" cpf"

ejctigu"Tgphg"Qrgtcfqtc."vjg"vtckp"qrgtcvqt"eqorcp{."ceeqtfkpin{+0"
• Gpfrqkpv"3<"pcog."ecvgiqt{."gzkuvgpeg"qh"icwig"ejcpigqxgt."pggf"vq"tgxgtug"vjg"fktgevkqp0"
• Gpfrqkpv"4<"pcog."ecvgiqt{."gzkuvgpeg"qh"icwig"ejcpigqxgt."pggf"vq"tgxgtug"vjg"fktgevkqp0"
• Ngpivj"kp"mo<"pwodgt0"
• Vtcem"icwig<"Kdgtkcp"1"uvcpfctf"1"fwcn"*vjg"ncvvgt"ecug"ku"c"vtcem"ykvj"vjtgg"tcknu+0"
• Fqwdng"vtcem"1"ukping"vtcem0"
• Gngevtkhkecvkqp<"2"1"972"X"1"3722"X"1"5222"X"1"47222"X"1"fwcn0"
• Ukipcnkpi<"vgngrjqpg"dnqem/u{uvgo"1"CUHC"1"N¥D"1"GTVOU"3"1"GTVOU"40404-"1"GTVOU"405020f0"
• Unqrg0"
• Oczkowo"urggf0"
• Cxgtcig" urggf" hqt" vtckp" v{rgu" P." C." D." E." F" *vjg" Urcpkuj" tqnnkpi" uvqem" ku" encuukhkgf" ceeqtfkpi" vq" vjg"

oczkowo"egpvtkhwicn"ceegngtcvkqp"cnnqygf."yjcv"fgrgpfu"qp"vjg"gzkuvgpeg"cpf"v{rg"qh"c"dqf{"vknvkpi"u{uvgo+0"
• Kpvgtogfkcvg"uvcvkqpu"*fkuvcpeg"htqo"Gpfrqkpv"3."kp"mo+0"

"
Extremo 1 Código de 

línea 
Tipo de 
tramo 

Línea 
Nombre Categoría Cambiador 

Inversiones 

100 C1 Madrid-Hendaya Madrid Chamartín e 0 0 

100 C1 Madrid-Hendaya Pitis e 0 0 

100 C1 Madrid-Hendaya Bif. Principe Pío b 0 0 

100 C1 Madrid-Hendaya Pinar de las Rozas e 0 
Las Matas 

Clasificación 

100 C1 Madrid-Hendaya Las Matas e 0 0 

100 C1 Madrid-Hendaya Villalba e 0 Segovia 

100 C1 Madrid-Hendaya Ávila e 0 
Peñaranda de 
Bracamonte 

100 C1 Madrid-Hendaya Arévalo e 0 0 

100 C1 Madrid-Hendaya Medina del Campo e 0 0 

100 C1 Madrid-Hendaya Valdestillas e 0 0 

100 C1 Madrid-Hendaya El Pinar Sur e 0 0 

100 C1 Madrid-Hendaya El Pinar Norte e 0 0 

100 C1 Madrid-Hendaya 
Valladolid Campo 

Grande e 0 0 

Hki0"40"Hktuv"eqnwopu"qh"vjg"hktuv"tqyu"qh"vjg"ugevkqpu"fcvc"hkng"eqttgurqpfkpi"vq"Cfkh"Òu"pgvyqtm0"Vjku"hkng"eqpukuvu"qh"986"tqyu"*ugevkqpu"kp"yjkej"
vjg"pgvyqtm"jcu"dggp"fkxkfgf+"cpf"eqpvckpu"oqtg"vjcp"47.222"fcvc0"
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4040 Uvcvkqpu"fcvc"hkng"

Vjg"uvcvkqpu"fcvc"hkng"cnnqyu"kpvtqfwekpi"vjg"pwodgt"qh"rcuugpigtu"rgt"{gct."vjg"uvqrrkpi"vkogu"urgekhke"vq"uqog"
uvcvkqpu."vjg"v{rg"qh"uvcvkqp"*hqt"rtkekpi"rwtrqugu+."vjg"rqrwncvkqp"qh"vjg"ekv{"cpf"kvu"kpeqog"rgt"ecrkvc0"Vjg"rcemcig"
gzvtcevu"vjg"pcogu"qh"vjg"uvcvkqpu"htqo"vjg"ugevkqpu"hkng."ocmgu"c"eqorctkuqp"ykvj"vjku"nkuv."cpf"cngtvu"vjg"wugt"qh"cp{"
fkhhgtgpeg0"

4050 Vtckpu"ejctcevgtkuvkeu"fcvc"hkng"

Kp" vjg" vtckpu"ejctcevgtkuvkeu"fcvc" hkng" *Hkiwtg"5+."gcej"hkng"eqpvckpu" vjg"fcvc"qh"c" vtckp" v{rg0" Kv"ecp"jcxg"cu"ocp{"
tqyu"cu"pgeguuct{0""
"

Tracción Compatibilidad 
Nombre 
del tren 

Ancho
Tipo 
de 

tren Diésel 
1500 V 

CC 
3000 v 

CC 
25000 V 

CA ASFA LZB 
ERTMS 

1 
ERTMS 
2.2.2+ 

ERTMS 
2.3.0.D 

S100 s a 0 0 1 1 1 1 1 1 0  

S102 s a 0 0 0 1 1 1 1 1  0 

S103 s a 0 0 0 1 1 1 1 1  0 

S104 s a 0 0 0 1 1 1 1 1  0 

S112 s a 0 0 0 1 1 1 1 1  0 

S114 s a 0 0 0 1 1 1 1 1  0 

S120 mc a 0 0 1 1 1 1 1 1  0 

S121 mc a 0 0 1 1 1 0 1 1  0 

S130 mtv a 0 0 1 1 1 1 1 1  0 

440 i a 0 0 1 0 1 0 0 0 0 

470 i a 0 0 1 0 1 0 0 0 0 

490 i a 0 0 1 0 1 0 0 0 0 

448 i a 0 0 1 0 1 0 0 0 0 

449 i a 0 0 1 0 1 0 0 0 0 

594 mc a 1 0 0 0 1 0 0 0 0 

596 i a 1 0 0 0 1 0 0 0 0 

598 i a 1 0 0 0 1 0 0 0 0 

S730 mtv a 1 0 1 1 1 1 1 1  0 
334 + 11 
coches 

Talgo VI 
i r 1 0 0 0 1 0 0 0 0 

252 + 11 
coches 

Talgo VI 
mtv r 0 0 1 1 1 0 0 0 0 

334 + 16 
coches 
Talgo 
Hotel 

i r 1 0 0 0 1 0 0 0 0 

252 + 16 
coches 
Talgo 
Hotel 

mtv r 0 0 1 1 1 0 0 0 0 

Hki050"TgphgÓu"vtckpu"fcvc"hkng"*hktuv""eqnwopu+0"
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"

Vjg"hkng"eqpukuvu"qh"vjg"hqnnqykpi"eqnwopu<"

• Pcog"qh"vjg"vtckp0""
• Icwig"*Kdgtkcp"1"Uvcpfctf"1"Fwcn"Vcniq"rcuugpigtu"1"Fwcn"Vcniq"htgkijvu"1"Fwcn"ECH+0"
• Nqeqoqvkxg"jcwngf"qt"ownvkrng"wpkv0"
• Vtcevkqp<"fkgugn"1"972"X"1"3722"X"1"5222"X"1"47222"X0"
• Eqorcvkdknkv{"CUHC"1"N¥D"1"GTVOU0"
• Oczkowo"urggf"cpf"cxgtcig"urggf"ceeqtfkpi"vq"vjg"v{rg<"P"1"C"1"D"1"E"1"F0"
• Ceegngtcvkqp"v{rg<"3"1"4"1"5"1"6"*vtckpu"jcxg"dggp"encuukhkgf"kp"hqwt"encuugu."ceeqtfkpi"vq"vjgkt"ceegngtcvkqp+0"
• Vkog"vq"etquu"c"icwig"ejcpigqxgt0"
• Vkog"tgswktgf"vq"tgxgtug"fktgevkqp0"
• Pwodgt"qh"ugcvu0"
• Hkzgf"equv"rgt"ugcv"cpf"tqvcvkqp"okpwvgu0"
• Xctkcdng"equv"rgt"vkog"cpf"ugcv0"
• Xctkcdng"*gpgtigvke+"equv"rgt"mo"cpf"ugcv"wukpi"gngevtke"vtcevkqp0"
• Xctkcdng"*gpgtigvke+"equv"rgt"mo"cpf"ugcv"wukpi"fkgugn"vtcevkqp0"
• Xctkcdng"equv"rgt"mo"cpf"ugcv"ceeqtfkpi"vq"vjg"nkpg"v{rg0"
• Gpgti{"eqpuwogf"rgt"mo"*gngevtke"vtcevkqp+0"
• Gpgti{"eqpuwogf"rgt"mo"*fkgugn"vtcevkqp+0"

4060 Ekvkgu"fcvc"hkng"*pcogu"gswkxcngpeg+"

Vjku" ku" cp" qrvkqpcn" hkng" *Hkiwtg" 6+" vjcv" cnnqyu" vq" fghkpg" gswkxcngpegu" dgvyggp" vjg" pcogu" qh" vjg" ekvkgu" cpf" vq"
guvcdnkuj"c"igpgtke"pcog"hqt"cnn"vjg"uvcvkqpu"qh"c"ekv{"*hqt"gzcorng."OCFTKF,+0""

"

"

Hki0"60"C"hkng"eqpvckpkpi"kphqtocvkqp"cdqwv"pcogu"qh"ekvkgu0"

4070 Equvu"rctcogvgtu"fcvc"hkng"

Vjku"hkng"eqpukuvu"qh"33"tqyu0"Vjg"hktuv"vjtgg"kpenwfg"vjg"Xctkcdng"Equv"5"*kp"egpvu"qh"Gwtq"rgt"rcuugpigt+."hqt"gcej"
v{rg"qh"uvcvkqp"eqpukfgtgf"*v{rg"3."v{rg"4."v{rg"5+0"Gcej"qh"vjgug"tqyu"eqpukuv"qh"hqwt"eqnwopu."vjcv"eqpvckp"vjg"equv"
eqttgurqpfkpi"*hqt"vjku"v{rg"qh"uvcvkqp+"vq<"lqwtpg{u"gzeggfkpi"472"mo."dgvyggp"348"cpf"472"mo."dgvyggp";2"cpf"
347"mo"cpf"ujqtvgt"vjcp";2"mo0"Vjg"tguv"qh"vjg"tqyu"ctg<"

• Xctkcdng"equv"6"*octmgvkpi"equv."c"rgtegpvcig+0"
• Qxgtcnn"urgpfkpi"*vq"dg"crrnkgf"vq"vjg"hkpcn"equv."kp"rgtegpvcig+0"
• XCV"v{rg"*rgtegpvcig+0"
• EQ4"gokuukqpu"wukpi"fkgugn"vtcevkqp"*mi"EQ41myj+0"
• EQ4"gokuukqpu"wukpi"gngevtke"vtcevkqp"*mi"EQ41myj+0"
• Equvu"qh"ceekfgpvu"*Gwtqu1*rcuugpigtámo++0"
• Xcnwg"qh"vjg"vkog"qh"vjg"rcuugpigtu"*Gwtqu1jqwt+0"
• Qvjgt"gzvgtpcn"equvu"qh"tcknyc{u"*Gwtqu1*rcuugpigtámo++0"
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4080 Qvjgt"fcvc"

Hqwt"oqtg"fcvc"ctg"kpvtqfwegf"fktgevn{"htqo"vjg"kpvgthceg<"cxgtcig"qeewrcvkqp"qh"ugcvu"qh"vtckpu."fgukip"htgswgpe{."
tqvcvkqp"okpwvgu"cpf"vkemgv"rtkeg"*ugg"Ugevkqp"6+"

50 Fcvc"kpvtqfwevkqp"cpf"tqwvg"ecnewncvkqp"

5030 Fktgev"hkng"nqcfkpi"cpf"tqwvg"eqorwvcvkqp"

Chvgt"ejqqukpi"Ctejkxq1Cdtkt"Hkejgtqu"Tgf"Hgttqxkctkc"*Hkng1Qrgp"Tcknyc{"Pgvyqtm"Hkngu+"kp"vjg"kpkvkcn"uetggp."
vjg"fcvc"hkngu"ecp"dg"nqcfgf0"Vjgp"yg"ecp"ejqqug"vjg"vtckp"v{rg"wpfgt"Vtgp"*Vtckp+"qt"vjg"Oglqt"vtgp"*Dguv"vtckp+"kp"
vjg"eqttgurqpfkpi"ftqr/fqyp"ogpwu"*Hkiwtg"7+0"

"

"

Hki0"70"Vtckp"ugngevkqp0"

Vjg"ftqr/fqyp"ogpw"Guvcek„p"fg"qtkigp"*Qtkikp"uvcvkqp+"ecp"dg"qrgpgf"chvgtyctfu."cpf"vjg"qtkikp"uvcvkqp"ecp"dg"
ejqugp0"Vjg"ucog"ecp"dg"fqpg"ykvj" vjg"fguvkpcvkqp"uvcvkqp0"Cu" uqqp"cu" vjgug" uvgru"ctg" vcmgp." vjg" vkogvcdng"qh" vjg"
ejqugp"vtckp"hqt"vjcv"tqwvg"ujqyu"wr"*ykvjqwv"uvqru"cpf"vjtqwij"vjg"ujqtvguv"rcvj+"*Hkiwtg"8+0"

Kpvgtogfkcvg" uvqru" ctg" kpvtqfwegf" ukoknctn{0" Vjg" wugt" ecp" cnuq" hqteg" vjg" vtckp" vq" rcuu" vjtqwij" uvcvkqpu"ykvjqwv"
uvqrrkpi" kp" vjgo0" Vjg" rcemcig" cwvqocvkecnn{" fgvgevu" yjgtg" vjg" fktgevkqp" jcu" vq" dg" tgxgtugf" cpf1qt" icwig"
ejcpigqxgtu"owuv"dg"etquugf"*cpf"crrnkgu"vjg"eqttgurqpfkpi"vkog"kpetgogpvu+0"

Vkokpiu" ctg" eqorwvgf" htqo" vjg" cxgtcig" urggfu" qh" vjg" ugevkqpu" cpf" vjg" oczkowo" urggfu" qh" vjg" vtckpu0" Vjg"
ceegngtcvkqp"cpf"fgegngtcvkqp"vkogu"ctg"ecnewncvgf"htqo"vjg"fkhhgtgpeg"qh"urggf"dgvyggp"ugevkqpu"cpf"vjg"ceegngtcvkqp"
cpf"fgegngtcvkqp"qh"vjcv"v{rg"qh"vtckp"*vjg"vtckpu"ctg"encuukhkgf"kp"hqwt"itqwru."ceeqtfkpi"vq"vjgkt"ceegngtcvkqp."yjcv"ku"
urgekhkgf"cv"vjg"vtckpu"ejctcevgtkuvkeu"fcvc"hkng+0"

Cp"cntgcf{"eqorwvgf"tqwvg"ecp"dg"ucxgf"kp"vgzv"hqtocv"*Hkiwtg9+"cpf"ecp"dg"eqrkgf"vq"c"urtgcfujggv0"
"
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"

Hki0"80"Cp"cntgcf{"eqorwvgf"tqwvg0"

5040 Wug"qh"vjg"rcemcig"wukpi"ÐguegpctkquÑ"*ugvvkpiu+"

Qpeg"vjg"fcvc"hkngu"jcxg"dggp"nqcfgf"cpf"cp"qrvkocn"tqwvg"eqorwvcvkqp"jcu"dggp"rgthqtogf."kv"ku"rquukdng"vq"ucxg"
vjg" eqttgurqpfkpi" Guegpctkq" *Ugvvkpiu+" d{" ejqqukpi"Ctejkxq1Iwctfct" Guegpctkq" *Hkng1Ucxg" Ugvvkpiu+0" Vjku" yc{."
nqcfkpi" vjg" fkhhgtgpv" hkgnfu" cpf" kpvtqfwekpi" vjg" qtkikp" cpf" fguvkpcvkqp" uvcvkqpu" cpf" uvqru" ecp" dg" cxqkfgf" yjgp"
yqtmkpi"ykvj" vjku" tqwvg" cickp0"Vq" nqcf"rtgxkqwun{" ucxgf" ugvvkpiu" kv" ku" gpqwij" vq" ugngev"Gfkek„p1Cdtkt"Xgpvcpc"fg"
Guegpctkq"*Gfkvkqp1Qrgp"Ugvvkpiu"Ykpfqy+"cpf"vq"ejqqug"vjg"hkng"pcog0"

"
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"

Hki090"C"tqwvg"ucxgf"kp"vgzv"hqtocv"*rctvkcn"xkgy+0"

60 Eqorwvkpi"equvu."gpgti{"cpf"gokuukqpu"

Vjg" rcemcig" eqorwvgu"okpkocn" tqwvgu" d{" fghcwnv." dwv" kv" ecp" uykvej" vq" equvu" *Icte‡c/ènxctg¦." 4232d="Icte‡c/
ènxctg¦."4233+."gpgti{"cpf"gokuukqpu"eqorwvcvkqpu"cv"cp{"vkog."d{"enkemkpi"qp"vjg"Equvgu"ykpfqy"vcd0"Qpeg"vjku"ku"
fqpg."vjg"rcemcig"uykvejgu"vq"vjg"ykpfqy"qh"Hkiwtg":0"Yg"ecp"fkuvkpiwkuj"vjtgg"¦qpgu"kp"kv<"

• cp"kprwv"fcvc"¦qpg."ykvj"vyq"ykpfqy"vcdu"*wrrgt"¦qpg."octmgf"ykvj"c"tgf"dqtfgt"kp"Hkiwtg":+."
• c"ugeqpf"¦qpg."tgictfkpi"vjg"rcuugpigtu"rgt"{gct"*okffng"¦qpg."octmgf"ykvj"c"itggp"dqtfgt"kp"Hkiwtg":+."
• c"eqorwvcvkqpu"¦qpg."ykvj"fkhhgtgpv"ykpfqy"vcdu"*nqygt"¦qpg."octmgf"ykvj"c"dnwg"dqtfgt"kp"Hkiwtg":+0"

Vjg"hqnnqykpi"fcvc"ecp"dg"fktgevn{"ejcpigf"kp"vjg"kprwv"fcvc"¦qpg"qh"vjg"wugtu"kpvgthceg"*Hkiwtg":+<"

• cxgtcig"qeewrcvkqp"qh"ugcvu"qh"vtckpu."
• fgukip"htgswgpe{."
• tqvcvkqp"okpwvgu."
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• vkemgv"rtkeg"*kp"Gwtqu+0"

Kp"vjg"urgekhke"eqorwvcvkqpu"¦qpg."vjg"fkuvcpeg"eqxgtgf"wukpi"gngevtke"cpf"fkgugn"gpikpgu"cpf"vjtqwij"vjg"fkhhgtgpv"
nkpg"v{rgu"*gzrtguugf"kp"mo+"ku"ujqyp0"Pgxgtvjgnguu."vjg"qvjgt"ykpfqy"vcdu"ecp"dg"cevkxcvgf"*kp"vjg"hqnnqykpi."vjg"
fcvc"ctg"eqorwvgf"rgt"vtckp."rgt"ugcv"cpf"rgt"rcuugpigt+<""

• vkog"eqpuwogf"ykpfqy"vcd."
• dgpghkvu"*kpeqogu+"cpf"equvu"ykpfqy"vcd."
• gpgti{"cpf"gokuukqpu"ykpfqy"vcd<"gngevtke"gpgti{"eqpuwogf"*kp"myj+."fkgugn"gpgti{"eqpuwogf"*kp"myj+."

EQ4"gokuukqpu"*kp"mi+."
• ceekfgpvuÓ"equvu"ykpfqy"vcd."
• qvjgt"gzvgtpcn"equvu"ykpfqy"vcd0"

"

Hki0":0"Rquukdknkvkgu"wpfgt"ÐEquvu."gpgti{"cpf"gokuukqpuÑ0"
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70 Eqpenwuukqpu"

TwvcuQrvkTgf"ku."guugpvkcnn{."cp"ckf"hqt"fgekukqp"ocmkpi"cdqwv"vjg"oquv"eqpxgpkgpv"tqnnkpi"uvqem"hqt"gcej"nkpg."cu"
kv" cnnqyu" cpcn{¦kpi" vjg" ghhgev" qh" vjg" ejctcevgtkuvkeu" qh" vjg" kphtcuvtwevwtg" cpf" vjg" vtckpu" kp" vjg" vkokpiu." equvu" cpf"
kpeqogu"qh"vjg"ugtxkeg0"

TwvcuQrvkTgf"cnuq"ocmgu"rquukdng"vq"qrvkok¦g"kpxguvogpvu"kp"kphtcuvtwevwtg"cpf"vtckpu"*swcpvkh{kpi."hqt"gzcorng."
vjg"j{rqvjgvke"ghhgev"qh"korngogpvkpi"c"rctvkcn"kortqxgogpv"kp"uqog"ugevkqpu"qh"vjg"pgvyqtm."gxcnwcvkpi"kvu"ghhgev"qp"
vjg" vtckpu"rcuukpi" vjtqwij" vjqug" ugevkqpu"qt"gxcnwcvkpi" vjg"wug"qh" j{dtkf" vtckpu" kp"c"jkij" urggf" nkpg"qpn{"rctvkcnn{"
hkpkujgf+0"

Vjg"Hwpfcek„p"fg"nqu"Hgttqecttkngu"Gurc‚qngu"ku"vjg"qypgt"qh"TwvcuQrvkTgf"rcemcig0"

Cempqyngfigogpvu"

TwvcuQrvkTgf"jcu"dggp"rctvkcnn{"itcpvgf"d{"vjg"tgugctej"rtqlgevu<"Tgh0"584/4232"*ukipgf"dgvyggp"vjg"Hwpfcek„p"
fg" nqu" Hgttqecttkngu" Gurc‚qngu" cpf" vjg"Wpkxgtukfcf"Eqornwvgpug" fg"Ocftkf+."R338352526" *ukipgf" dgvyggp" vjg"
Hwpfcek„p"fg"nqu"Hgttqecttkngu"Gurc‚qngu"cpf"vjg"Wpkxgtukfcf"Rqnkvfiepkec"fg"Ocftkf+"cpf"QrvkTgf<"Fgucttqnnq"fgn"
octeq"tgiwncfqt"fgn"vtcpurqtvg"fg"xkclgtqu"rqt"hgttqecttkn"gp"Gurc‚c"*Iqdkgtpq"fg"Gurc‚c.+"*Cpqp{oqwu."4235+0"

Yg"yqwnf"cnuq"nkmg"vq"vjcpm"vjg"Hwpfcek„p"fg"nqu"Hgttqecttkngu"Gurc‚qngu"cpf."urgekcnn{."kvu"Igtgpvg"fgn"ƒtgc"fg"
K-F-K."èpigngu"Vcwngt."hqt"vjgkt"eqpuvcpv"uwrrqtv"cpf"eqnncdqtcvkqp0"

Tghgtgpegu"

Cfkh."Fktgeek„p"Glgewvkxc"fg"Ektewncek„p"*4232+0"EKTewncekqpgu"rqt"VTCoqu"*EKTVTC+"422;0"Xqnu0"K"{"KK"Cfkh0"
Cpqp{oqwu"*4235+<"http://www.proyecto-optired.es/0"
Icte‡cÎènxctg¦."C0"*4232c+0"Cwvqocvke"vtcem"icwig"ejcpigqxgt"hqt"vtckpu"kp"Urckp0"Ocftkf<"Hwpfcek„p"fg"nqu"Hgttqecttkngu"Gurc‚qngu0"Cxckncdng"

htqo<"www.tecnica-vialibre.es/english/publications/file_tec005.asp0"
Icte‡cÎènxctg¦." C0" *4232d+0"Tgncvkqpujkr" dgvyggp" Tckn" Ugtxkeg" Qrgtcvkpi" Equvu" cpf" Urggf0" Rctku<" Kpvgtpcvkqpcn" Wpkqp" qh" Tcknyc{u" *WKE+0"

Cxckncdng"htqo<"www.uic.org/download.php/publication/527E.pdf0"
Icte‡cÎènxctg¦."C0"*4233+0"Equvgu"Qrgtcvkxqu"fg"nqu"Ugtxkekqu"fg"Vtcpurqtvg"fg"Xkclgtqu"rqt"Hgttqecttkn" *Rctvg"K+0"Ocftkf<"Hwpfcek„p"fg" nqu"

Hgttqecttkngu"Gurc‚qngu0"
Jgtpcpfq." C0." TqcpguÎNq¦cpq." G0." Icte‡cÎènxctg¦." C0." Oguc." (" Iqp¦ƒng¦ÎHtcpeq." K0" *4234+0" Qrvkocn" Tqwvg" Hkpfkpi" cpf" Tqnnkpi" Uvqem"

Ugngevkqp" kp" c" Fwcn" Icwig" Ownvk/Xqnvcig" Tcknyc{" Pgvyqtm0" Eqorwvkpi" kp" Uekgpeg" cpf" Gpikpggtkpi." 36*6+." :4Î:;0" FQK<"
320332;1OEUG042340:20"

TqcpguÎNq¦cpq." G0."Jgtpcpfq."C0."Icte‡cÎènxctg¦." C0."Oguc." N0."("Iqp¦ƒng¦ÎHtcpeq." K0" *4234c+0"Eqorctcek„p"fg" rqukdngu" twvcu" {"ocvgtkcn"
o„xkn"rctc"gn"kvkpgtctkq"Ocftkf"Î"Dcfclq¦"eqp"gn"rcswgvg"TwvcuQrvkTgf0"Kp"XKK"Eqpitguq"fg"Kppqxcek„p"Hgttqxkctkc0"Rqpgpekcu"*rr0"829/83:+0"
Ecncvc{wf<"WPGF0"

TqcpguÎNq¦cpq." G0." Jgtpcpfq." C0." Icte‡cÎènxctg¦." C0." Oguc." N0." (" Iqp¦ƒng¦ÎHtcpeq." K0" *4234d+0" Eqorctcek„p" rqt" vkrq" fg" vtgp" fg" Tgphg"
Qrgtcfqtc"fg"rqukdngu"gptwvcokgpvqu"cnvgtpcvkxqu"gp"nc"tgf"fg"Cfkh"wucpfq"gn"rcswgvg"TwvcuQrvkTgf0"Kp"Cevcu"fgn"Z"Eqpitguq"fg"Kpigpkgt‡c"
fgn"Vtcpurqtvg"EKV"4234"*EF/TQO+0"Itcpcfc<"Wpkxgtukfcf"fg"Itcpcfc0""

TqcpguÎNq¦cpq."G0."Jgtpcpfq."C0."Icte‡cÎènxctg¦."C0."Oguc."N0."("Iqp¦ƒng¦ÎHtcpeq."K0"*4235+0"Ecnewncvkpi"vjg"Gzrnqkvcvkqp"Equvu"qh"Vtckpu"kp"
vjg"Urcpkuj"Tcknyc{u0"Eqorwvkpi"kp"Uekgpeg"cpf"Gpikpggtkpi."37*5+.":;Î;70"FQK<"320332;1OEUG04235076"
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