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1.-INTRODUCCION

El 28 de septiembre de 2023 entraron en vigor importantes cambios normativos en relacion con la
Especificacion Técnica de Interoperabilidad (ETI) de los Subsistemas de Control-Mando y Sefalizacion del
sistema ferroviario de la Unidn Europea. Estas amplias revisiones de las distintas ETI tienen por objeto
seguir avanzando en la interoperabilidad del sistema ferroviario europeo, mejorar la digitalizacion del
sector y promover el transporte ferroviario de mercancias.

El pasado 10 de noviembre de 2023 se recibid comunicacion de la Agencia Espanola de Seguridad
Ferroviaria (AESF), entidad responsable de las funciones relacionadas con la interoperabilidad del sistema
ferroviario espanol, en la que se informaba a las distintas entidades del sector ferroviario de las
actuaciones que debian adoptarse para cumplir con las nuevas obligaciones y el plazo para hacerlo. En
particular, se destacan las medidas mas importantes que deben adoptarse tras la entrada en vigor de los
textos modificados antes mencionados. Entre ellas se encuentran:

e (ompatibilidad de los sistemas de deteccion de trenes no conformes con la ETI de CAC.

De conformidad con el articulo 13.1 del Reglamento de Ejecucion (UE) 2023/1695 de la Comisidn (nueva
ETl de CAC), los Estados miembros cuyos administradores de infraestructuras exploten sistemas de
deteccion de tren que no cumplan con el Reglamento deben solicitar un caso especifico y notificar a la
Agencia Ferroviaria de la UE (EUAR) lo siguiente:

a. Los limites de corriente de interferencia para los circuitos de via, en particular los métodos de
evaluacion y la impedancia del vehiculo, de conformidad con la clausula 3.2.2 del documento
ERAJ/ERTMS/033281 v5.

b. Los limites de campo de frecuencias para los contadores de ejes en los ejes X, Yy Z, en particular los
métodos de evaluacion de acuerdo con la clausula 3.2.1 del documento ERA/ERTMS/033281 v5.

c. Casos especificos de sistemas de deteccion de tren no conformes que utilicen la plantilla mencionada
en el anexo B.1 del documento ERA/ERTMS 033281 v5.

ADIF cumple con este requisito con el documento ERA-TDC-MS-ES.

e (ompatibilidad de los sistemas de deteccion de trenes conformes con la ETI de CAC.

De conformidad con el articulo 13, apartado 2, del Reglamento de Ejecucion (UE) 2023/1695 de la
Comisidon (nueva ETI), los administradores de infraestructuras informaran a la EUAR de los limites de
corriente de interferencia necesarios o de la gestidon de frecuencias para los sistemas de deteccion de tren
conformes con la ETI, tal como se especifica en las secciones 3.2.2.1 a 3.2.2.6 del documento
ERA/ERTMS/033281 v5 para sus redes pertinentes.

Con anterioridad a la recepcion de esta comunicacion, la Subdireccidn de Instalaciones de ADIF, siguiendo
las mismas premisas recogidas en el articulo 13 de la citada ETI de CAC, inici6 una serie de contactos con
todas las empresas tecnoldgicas proveedoras de Sistemas de Deteccidn de Tren, solicitando los datos
requeridos y acordando una hoja de ruta que marcara los hitos a cumplir para la correcta recogida de la
informacion.

Por lo tanto, el primer paso es el analisis, clasificacion y ubicacién de todos los contadores de ejes y
circuitos de via presentes en la RFIG, indicando el cumplimiento de la ETI CCS 2023, la prevision de
certificacion frente a dicha norma, la solicitud de una excepcion para aquellos casos en los que no se
prevea dicho cumplimiento, y la delimitacién de los limites de frecuencia y corriente inducida para el
correcto funcionamiento de los sistemas compatibles con la ETI.

ADIF cumple con este punto en el presente documento donde, en su Anexo 1, incluye todos los certificados
de interoperabilidad para los sistemas de contadores de ejes descritos en este documento, a excepcion
de los que a fecha en la fecha de redaccion del presente documento aun no han sido expedidos, pero
cuyo informe intermedio ha resultado favirable.

Igualmente, en el Anexo 2 se detalla la comparativa de los Iimites de compatibilidad electromagnética,
los parametros de evaluacion y sus criterios de aceptacidn.
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2.-ALCANCE

El presente documento tiene por objeto enumerar la gestion de frecuencias y los limites de corriente de
todos los sistemas de deteccion de tren (circuitos de via y contadores de ejes) presentes en las lineas
sujetas a interoperabilidad instaladas en el Estado miembro Espafia (ES), excluida la red de ancho métrico
y las lineas gestionadas por las autoridades portuarias.

Los requisitos de este documento garantizan la compatibilidad con los parametros descritos en
ERA/ERTMS/033281 v5 de los siguientes sistemas de deteccion de tren:

Tabla 01
TECNOLOGIA Sistema sor Distancias entre ejes Geometria de la rueda Otros parametros EMC
N | S H N 9 | ow| o] ~| e o] —
(o] o (o] (18] [ag! (18] [ag! (2] (2] o o o o . . o
‘ ‘—i‘ .—i‘ — ‘ .—i‘ A | | .-i‘ ‘_i‘ “!‘ “!‘ “!‘ “!‘ “!‘ "!‘ “f‘
| el | e el | | | | el el | O] N oMb eloelh e
FTG 46 Cdv | v v v |V VIV V|||V
FTG 917 Cdv | v v v |V VIV V|||V
SIEMENS
TCM100 Cdv | v v ||V VIV V|||V
ACM 250 CdE | Vv |V |V |V |V |V | V|V | L ||V
L Cdv | v vi v |V VI ivI| V|V ||V
THALES
AZLM CdE | Vv |V |V |V |V | V| V|| L ||V v
ITEJS (HVI) | cdv | v VI iv|Vv Vi ivI v v v]|VY
ALSTOM DIGICODE Cdv | vV VI Vv |V VA IR A BV IRV A IRV A IRV 4
STDS Cdv | v v ||V VIV VY|V ||V
FRAUSCHER RSR 123 CAE | Vv |V |V |V |V |V | V| V| L ||V v
RSR 180 Cdt | v |V |V |V |V |V |V |V |||V v
EAC-21L4- A RV AN R A BV A BV A BV A BV A IR A IV A Y A I 4
PLUS CdE
ELECTRANS
ME 3091/ME v Vi iv |V Vi iv IV | Vv |V |V
Cdv
5091
ICF AC900 CdE | Vv |V |V |V |V |V | V|| L ||V v

v | Cumple con v5

Informe intermedio favorable. En espera de certificacion

X | No cumple o cumple parcialmente con V5

No es relevante para este sistema
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3.~REFERENCIAS NORMATIVAS

Reglamento de Ejecucion (UE) 2023/1693 de la Comision, de 10 de agosto de 2023, por el que se
modifica el Reglamento de Ejecucion (UE) 2019/773, relativo a la especificacion técnica de
interoperabilidad relativa al subsistema «explotacidn y gestion del trafico» del sistema ferroviario
de la Unidn Europea.

Reglamento de Ejecucion (UE) 2023/1694 de la Comision, de 10 de agosto de 2023, por el que se
modifican los Reglamentos (UE) N2 321/2013, (UE) N© 1299/2014, (UE) N2 1300/2014, (UE) N°
1301/2014, (UE) N© 1302/2014 y (UE) N2 1304/2014, y el Reglamento de Ejecucion (UE) 2019/777.

Reglamento de Ejecucion (UE) 2023/1695 de la Comision, de 10 de agosto de 2023, sobre la
especificacion técnica de interoperabilidad relativa a los subsistemas de control-mando y
senalizacion del sistema ferroviario de la Unidn Europea, y por el que se deroga el Reglamento
(UE) 2016/9109.

Decision de Ejecucion (UE) 2023/1696 de la Comision, de 10 de agosto de 2023, por la que se
modifica la Decision de Ejecucién 2011/665/UE relativa al pliego de condiciones del registro
europeo de tipos de vehiculos autorizados a que se refiere el articulo 48 de la Directiva (UE)
2016/797 del Parlamento Europeo y del Consejo.

UNE-CLC/TS 50238-1:2020. Aplicaciones ferroviarias. Compatibilidad entre material rodante y
sistemas de deteccidon de trenes. Parte 1: Generalidades.

UNE-CLC/TS 50238-2:2020. Aplicaciones ferroviarias. Compatibilidad entre material rodante y
sistemas de deteccion de trenes. Parte 2: Compatibilidad con circuitos de via.

UNE-CLC/TS 50238-3:2022. Aplicaciones ferroviarias. Compatibilidad entre material rodante y
sistemas de deteccion de trenes. Parte 3: Compatibilidad con contadores de ejes (Ratificado por la
Asociacion Espafiola de Normalizacion en febrero de 2022).

Orden TMA/576/2020, de 22 de junio, por la que se aprueba la "Instruccion Ferroviaria:
Especificaciones técnicas del material rodante ferroviario para la puesta en servicio de unidades
autopropulsadas, locomotoras y coches (IF MR ALC-20)".

PNE-prEN 50728:2022. Aplicaciones ferroviarias. Material rodante. Ensayos de compatibilidad
electromagnética con circuitos de via.

UNE-EN 50592:2017. Aplicaciones ferroviarias. Ensayos de compatibilidad electromagnética del
material rodante con los contadores de ejes.
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&4.-COMPATIBILIDAD ELECTROMAGNETICA
4.1.-CAMPOS ELECTROMAGNETICOS
4.1.1.-Gestion de frecuencias

Se da cumplimiento con la norma ERA/ERTMS/033281 versidn 5 (ancho de via de 1668 mm y 1435 mm),
valido para todos los sistemas de deteccion de tren descritos en este documento.

Los contadores de ejes que se relacionan a continuacion, se encuentran actualmente en operacion en la
red de infraestructuras ferroviarias espanolas, siendo sus limites de gestion de frecuencias descritos en
los apartados siguientes:

4.1.1.1.-ACM250

Este sistema estd en proceso de certificacion contra ERA/ERTMS/033281 v5 (ancho de via de 1668 mm vy
1435 mm). Los limites de gestion de frecuencias considerados para el presente sistema de deteccion de
trenes han sido especificados y documentados por la empresa que presta soporte técnico al sistema
(SIEMENS).

Esta equipado con sensores contadores de ejes modelo ZPD43/ZPD43I1 con limites de gestion de frecuencia
descritos en la Tabla 01:

Tabla 01
Banda Gama de Limite de Limite de Limite de Método de Orden de Parametros de evaluacion
frecuencias emision Eje | emisidn Eje | emision Eje | evaluacion filtrado [ms]
definida por la X Y 4 (Butterworth) y
frecuencia [dBpA/m] [dBpAIm] [dBpA/m] ancho de banda
central [kHz] (RMS) (RMS) (RMS) de 3 dB
[Hz]
Banda 20 Tiempo de integracion:
1 42.98 109 9L 107 BP +160 Hz 18

4.1.1.2.-AZLM

El sistema cumple con los limites establecidos por ERA/ERTMS 033281 v.5. Los limites de gestion de
frecuencias considerados para el presente sistema de deteccién de trenes han sido especificados por la
empresa que presta soporte técnico al sistema (THALES-HITACHI).

Equipado con sensores de contador de ejes modelo Zp30H/Zp30K con limites de gestion de frecuencia
descritos en la Tabla 02:

Tabla 02
Banda Gama de Limite de Limite de Limite de Método de Orden de Parametros de evaluacion
frecuencias emision Eje | emision Eje | emision Eje | evaluacion filtrado [ms]
definida por la X Y z (Butterworth) y
frecuencia [dBpA/m] [dBpAIm] [dBpA/m] ancho de banda
central [kHz] (RMS) (RMS) (RMS) de3dB
[Hz]
Banda 27.0 bis 40 . . .
1 32.0 114 94 101 BP £120/ 450 Tiempo de integracion: 4
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El sistema cumple con los limites establecidos por ERA/ERTMS 033281 v5. Los limites de gestion de
frecuencias considerados para el presente sistema de deteccion de trenes seran los especificados en los
datos facilitados por la empresa que da soporte técnico al sistema (PASCH Y CIA., S.A.U.).

Este sensor forma parte de sistemas de contador de ejes como los modelos FAdC o ACS2000. Sus limites
de gestion de frecuencias se describen en el Cuadro 03:

Tabla 03
Tipo Banda Gama de Limite de Limite de Limite de Método de Orden de Pardmetros de
frecuencias emision Eje | emision Eje | emision Eje | evaluacidn filtrado evaluadion
definida por la X Y Z (Butterworth) y [ms]
frecuencia [dBpA/m] [dBpA/m] [dBpA/m] ancho de banda
central [kHz] (RMS) (RMS) (RMS) de 3 dB
Banda 3 1000.0 - + 4 Tiempo de
SYs1 10 120.5 114.5 114.5 BP £3.0 integracién: 2
Banda 3 1228.8 - + 4 Tiempo de
SYS2 10 119.5 113.6 113.6 BP £3.0 integracion: 2

4.1.1.4.-RSR180

El sistema cumple con los limites establecidos por ERA/ERTMS 033281 v5. Los limites de gestion de
frecuencias considerados para el presente sistema de deteccion de trenes seran los especificados en los
datos facilitados por la empresa que da soporte técnico al sistema (PASCH Y CIA., S.A.U.).

Este sensor forma parte de sistemas de contador de ejes como los modelos FAdC o ACS2000. Sus limites
de gestion de frecuencias se describen en el Cuadro 04:

Tabla 04
Banda Gama de Limite de Limite de Limite de Método de Orden de Pardmetros de evaluacion
frecuencias emision Eje | emisidn Eje | emision Eje | evaluacion filtrado [ms]
definida por la X Y z (Butterworth) y
frecuencia [dBpA/m] [dBpAIm] [dBpAIm] ancho de banda
central [kHz] (RMS) (RMS) (RMS) de 3 dB
Ba|12da 250.0 - + 1.0 121 113.8 101.0 BP 445.0 Tiempo de integracion: 1.5214 s,
Rango de | Direccion de | Aumento de los limites del campo | Aumento de los limites de campo magnético
frecuencia campo magnético para un tiempo de | para un tiempo de integracion reducido de
integracion reducido de 0,5 x Tint 0,25 x Tint
[dB] [dB]
De 2342 287 kHz | X, Y, Z 6 12
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El sistema contador de ejes cumple con los limites establecidos por ERA/ERTMS 033281 v5. Los limites de
gestion de frecuencias considerados para el presente sistema de deteccion de trenes seran los
especificados en los datos facilitados por la empresa que presta soporte técnico al sistema (INGENIERIA Y
CONTROL FERROVIARIO S.A.).

[
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4.1.1.5.-AC900

Tabla 05
Banda Gama de Limite de Limite de Limite de Método de Orden de Pardmetros de evaluacion
frecuencias emision Eje | emision Eje | emision Eje | evaluacion filtrado [ms]
definida por la X Y 4 (Butterworth) y
frecuencia [dBpA/m] [dBpA/m] [dBpA/m] ancho de banda
central [kHz] (RMS) (RMS) (RMS) de 3 dB
Fuera de De 10 a 27 | linea recta linea linea FFT Tiempo de grabacion 1 ms,
banda ainos del135a recta de recta de ventana de Hanning, 50% de
130 1352130 | 135a130 superposicion, retencion
dBllog(f) | dBllog(f) | dBllog(f) maxima
Banda 1 27all2y 93 93 98 BP 42 orden 300 Tiempo de integracion de
44,8 a 52 Hz superposicion del 20%
(puntos de 3 dB): 1 ms
Banda 1 Dekl,2a 93 93 98 BP L2 orden 320 Tiempo de integracion de
L4 8 Hz superposicion del 20%
(puntos 3dB):
Fuerade | De52a 234 130 130 130 FFT Tiempo de grabacion 1 ms,
banda ventana de Hanning, 50% de
superposicion, retencion
madxima
Banda 2 | De 23L a 287 120 99 100 BP L9 orden; 20% de solapamiento (3 dB-
7500 Hz puntos), tiempo de
integracion: 1,5 ms
Banda 2 De 287 a 363 109 99 91 BP 49 orden; 20% de solapamiento (3 dB-
7500 Hz puntos), tiempo de
integracion 1,5 ms
Fuerade | De 363 a 740 125 125 125 FFT Tiempo de grabacion 1 ms,
banda ventana de Hanning, 50% de
superposicion, retencion
mdxima
Banda 3 De 740 a 106 85 101 BP 49 orden; 10 20% de solapamiento (3 dB-
1026 kHz puntos), tiempo de
integracion: 1,5 ms
Banda 3 De 1026 a 119 113 113 BP 42 orden; 10 20% de superposicion (puntos
1250 kHz de 3 dB), integracién

4.1.1.6.-EAC-214-PLUS

Los estudios intermedios presentados por el fabricante (ELECTRANS) garantizan el cumplimiento de los
limites establecidos por ERA/ERTMS 033281. Pendiente de la emision de un informe por parte del
organismo certificador.

L.1.2.-Especificacion de medicion, prueba y evaluacion

Las mediciones han sido proporcionadas por los respectivos proveedores de sistemas de deteccion de

trenes, teniendo en cuenta las especificaciones de la norma EN50592:2016 y los datos proporcionados
por normas anteriores como la EN 50238-3:2020, Anexo A.
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4.2.-INTERFERENCIA CONDUCIDA

4.2.1.-Impedancia del vehiculo

En cuanto a la impedancia de los vehiculos, en el marco legal espanol, la orden TMA 576/2020 ordena
con caracter general que "cada unidad de influencia (unidad autopropulsada, locomotora de composicion
simple o coche con pantdgrafo) debe tener una impedancia de entrada minima de 2 Q a 50 Hz".

NOTA: En la misma orden, mds concretamente en el apartado 4.2.3.3.1.1, se especifica que para
garantizar la compatibilidad con los sistemas de deteccidn de trenes basados en circuitos de via, "todo
el material rodante de traccidn eléctrica que circule por lineas de corriente continua dotadas de circuitos
de via de 50 Hz deberd estar equipado con un detector de 50 Hz que actuard sobre el sistema de traccién
y el convertidor de servicios auxiliares cuando detecte, durante mas de 2 segundos, un nivel de intensidad
superior a 1,5 A RMS. El filtro equipado por el detector tendrd un ancho de banda maximo de +2 Hz".

4.2.2.-Corriente de traccion: 25 kV AC, 50 Hz Limites de corriente de induccién electromagnética.
4.2.2.1.-FTGS

El circuito de via, tanto en su modelo FTGS46 como en el FTGS917, cumple con los limites establecidos por
ERAJERTMS 033281 v5. Los limites de corriente de interferencia considerados para el actual sistema de
deteccién de trenes seran los especificados en la norma EN 50238-2:2020, Anexo A.

Tabla 06. FTGS 46

Rango de Limite de Método de Pardmetros de evaluacion
frecuencia corriente de evaluacion
interferencia

[valor rms]

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 4750 Hz
Ancho de banda 3dB: 200 Hz
Butterworth, orden 2 * N =6

Filtro de | e Calculo RMS:
4686-4814 Hz 1A paso de | Tiempo de integracion: ** seg
banda Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 5250 Hz
Ancho de banda 3dB: 206 Hz
Butterworth, orden 2*N =6

Filtro de | e Calculo RMS:
5186-5314 Hz 1A paso de | Tiempo de integracion: ** seg
banda Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg
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Rango de Limite de Método de Pardmetros de evaluacion
frecuencia corriente de evaluacion
interferencia
[valor rms]
o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 5750 Hz
Ancho de banda 3dB: 214 Hz
Butterworth, orden 2 * N =6
Filtro de | e Calculo RMS:
5686-581L4 Hz 1A paso de | Tiempo de integracion: ** seg
banda Superposicion de tiempo: min 50 %
o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg
o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 6250 Hz
Ancho de banda 3dB: 220 Hz
Butterworth, orden 2 * N =6
Filtro de | e Calculo RMS:
6186-6314 Hz 1A paso de | Tiempo de integracion: ** seg
banda Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

Tabla 07: FTGS 917

Rango de | Limite de | Método de Pardmetros de evaluacion
frecuencia corriente de | evaluacién
interferencia
[valor rms]
o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 9500 Hz
Ancho de banda 3dB: 360 Hz
Butterworth, orden 2*N =6
Filtro de | e Calculo RMS:
9436-9564 Hz 0,33A paso de | Tiempo de integracion: ** seg
banda Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

** Cuando no se indique el tiempo de integracion para calcular el valor RMS, se utilizara la duracién de
un ciclo a la frecuencia del circuito considerado.

12



»

adifF

ALTA VELOCIDAD

PUBLICA

hodiF

Rango de
frecuencia

Limite de
corriente de
interferencia
[valor rms]

Método
evaluacion

de

Pardmetros de evaluacion

10436-10564 Hz

0,33A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 10500 Hz
Ancho de banda 3dB: 380 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

11436-11564 Hz

0,33A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 11500 Hz
Ancho de banda 3dB: 400 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

12436-12564 Hz

0,33A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 12500 Hz
Ancho de banda 3dB: 425 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

13436-13564 Hz

0,33A

Filtro
paso
banda

de
de

o (Caracteristicas del filtro BP:
Rango de frecuencias centrales: 13500 Hz
Ancho de banda 3dB: 445 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg
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Método
evaluacion

Limite de
corriente de
interferencia
[valor rms]

Rango de

frecuencia

de

Pardmetros de evaluacion

Filtro
paso
banda

14436-14564 Hz | 0,33 A

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 14500 Hz
Ancho de banda 3dB: 470 Hz
Butterworth, orden 2*N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

Filtro
paso
banda

15436-15564 Hz | 0,33 A

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 15500 Hz
Ancho de banda 3dB: 490 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

Filtro
paso
banda

16436-16564 Hz | 0,33 A

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 16500 Hz
Ancho de banda 3dB: 510 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

** Cuando no se indique el tiempo de integracion para calcular el valor RMS, se utilizara la duracion de
un ciclo a la frecuencia del circuito considerado.
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El circuito de via cumple con los limites establecidos por ERA/ERTMS 033281 segln certificado aportado
por la empresa responsable de su tecnologia (ALSTOM). Los limites de corriente de interferencia
considerados para el actual sistema de deteccion de tren seran los especificados en la norma EN 50238~
2:2020, Anexo A.

Tabla 08

EN 50238-2:2020

Rango
frecuencias

de

Limite de
corriente de
interferencia

[valor rms]

Método

de

evaluacion

Parametros de evaluacion

4000 Hz

1A

Filtro
banda

paso

o Caracteristicas del filtro PB:
Rango de frecuencias centrales: 4000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2- N= 6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

4500 Hz

1A

Filtro
banda

paso

o (aracteristicas del filtro PB:

Rango de frecuencias centrales: 4500 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2:- N=6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

5000 Hz

1A

Filtro
banda

paso

o Caracteristicas del filtro PB:

Rango de frecuencias centrales: 5000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2:- N=6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec
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EN 50238-2:2020

Rango
frecuencias

de

Limite de
corriente de
interferencia

[valor rms]

Método

de

evaluacion

Pardmetros de evaluacion

5500 Hz

1A

Filtro
banda

paso

o (aracteristicas del filtro PB:

Rango de frecuencias centrales: 5500 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2:- N=6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

6000 Hz

1A

Filtro
banda

paso

o Caracteristicas del filtro PB:

Rango de frecuencias centrales: 6000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2- N= 6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

6500 Hz

1A

Filtro
banda

paso

o (aracteristicas del filtro PB:

Rango de frecuencias centrales: 6500 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2- N=6

o (dlculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

9000 Hz

0.33A

Filtro
banda

paso

o Caracteristicas del filtro PB:

Rango de frecuencias centrales: 9000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2:- N=6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec
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EN 50238-2:2020

Rango
frecuencias

de

Limite de
corriente de
interferencia

[valor rms]

Método

de

evaluacion

Pardmetros de evaluacion

10000 Hz

0.33A

Filtro
banda

paso

o (aracteristicas del filtro PB:

Rango de frecuencias centrales: 10000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2:- N=6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

11000 Hz

0.33A

Filtro
banda

paso

o (aracteristicas del filtro PB:

Rango de frecuencias centrales: 11000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2:- N=6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

12000 Hz

0.33A

Filtro
banda

paso

o (aracteristicas del filtro PB:

Rango de frecuencias centrales: 12000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2- N=6

o (dlculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

13000 Hz

0.33A

Filtro
banda

paso

o Caracteristicas del filtro PB:

Rango de frecuencias centrales: 13000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2:- N=6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec
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EN 50238-2:2020

Rango
frecuencias

de

Limite de
corriente de
interferencia

[valor rms]

Método

de

evaluacion

Pardmetros de evaluacion

14000 Hz

0.33A

Filtro
banda

paso

o (aracteristicas del filtro PB:

Rango de frecuencias centrales: 14000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2:- N=6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

15000 Hz

0.33A

Filtro
banda

paso

o Caracteristicas del filtro PB:

Rango de frecuencias centrales: 15000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2- N= 6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

16000 Hz

0.33A

Filtro
banda

paso

o (aracteristicas del filtro PB:

Rango de frecuencias centrales: 16000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2- N=6

o (dlculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35 sec

17000 Hz

0.33A

Filtro
banda

paso

o Caracteristicas del filtro PB:

Rango de frecuencias centrales: 17000 Hz
Ancho de banda 3dB: 158 Hz
Butterworth, orden 2:- N=6

o Calculo RMS:
Tiempo de integracion: 0.02 sec
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0.02 sec
Tiempo minimo entre dos superaciones: 0.35sec
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4.2.2.3.-STDS

Estudios intermedios remitidos por el fabricante (ALSTOM) aseguran el cumplimiento de los limites
establecidos por ERA/ERTMS 033281. En espera de emisidn de informe por 6rgano certificador.

4.2.2.4.-ME 3091/ME 5091

El circuito de via cumple con los limites establecidos por ERA/ERTMS 033281. Los limites de corriente
considerados para el presente sistema de deteccidon de tren seran los especificados en la norma nacional
Orden TMA 576/2020.

Tabla 09

Rango de | Limite de | Método de Parametros de evaluacion
frecuencia corriente de | evaluacion
interferencia
[valor rms]

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 11.000 Hz
Ancho de banda 3dB: 1200 Hz
Butterworth, orden 2 *N =6

Filtro de
11.000 Hz 15A paso de
banda

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 12.000 Hz
Ancho de banda 3dB: 1400 Hz
Butterworth, orden 2 * N =6

Filtro de
12.000 Hz 15A paso de
banda

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,5 seg

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 13.000 Hz
Ancho de banda 3dB: 1600 Hz
Butterworth, orden 2 * N =6

Filtro de
13.000 Hz 15A paso de
banda

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,5 seg
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Rango
frecuencia

de

Limite
corriente
interferencia
[valor rms]

de
de

Método
evaluacion

de

Pardmetros de evaluacion

14.000 Hz

1.2A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 14.000 Hz
Ancho de banda 3dB: 1600 Hz
Butterworth, orden 2*N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg

15.000 Hz

1.2A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 15.000 Hz
Ancho de banda 3dB: 1800 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg

16.000 Hz

1.2A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 16.000 Hz
Ancho de banda 3dB: 2000 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,5 seg

17.000 Hz

1A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 17.000 Hz
Ancho de banda 3dB: 2600 Hz
Butterworth, orden 2*N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg
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Limite
corriente
interferencia
[valor rms]

Rango de

frecuencia

de
de

Método de
evaluacion

Pardmetros de evaluacion

18.000 Hz 1A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 18.000 Hz
Ancho de banda 3dB: 2800 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg

19.000 Hz 1A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 19.000 Hz
Ancho de banda 3dB: 3000 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg

** Cuando no se indique el tiempo de integracion para calcular el valor RMS, se utilizard la duracién de
un ciclo a la frecuencia del circuito considerado.
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4.2.3.-Corriente de traccion CC (1,5 kV y 3 kV): Limites de corriente de induccién electromagnética.

El circuito de via cumple con los limites establecidos por ERA/ERTMS 033281. Los limites de corriente de
interferencia considerados para el presente sistema de deteccidn de trenes seran los especificados en la
norma EN 50238-2:2020.

Tabla 10: FTGS 46

Rango de
frecuencia

Limite
corriente
interferencia
[valor eficaz]

de
de

Método
evaluacion

de

Parametros de evaluacion

L686-L4814 Hz

1A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 4750 Hz
Ancho de banda 3dB: 200 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

5186-5314 Hz

1A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 5250 Hz
Ancho de banda 3dB: 206 Hz
Butterworth, orden 2 *N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

5686-5814 Hz

1A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 5750 Hz
Ancho de banda 3dB: 214 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

22



»

adifF

ALTA VELOCIDAD

PUBLICA

hodiF

Rango de | Limite de | Método de Pardmetros de evaluacion
frecuencia corriente de | evaluacion
interferencia
[valor eficaz]
o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 6250 Hz
Ancho de banda 3dB: 220 Hz
Butterworth, orden 2 * N =6
Filtro de | e Calculo RMS:
6186-6314Hz | 1A paso de | Tiempo de integracion: ** seg
banda Superposicion de tiempo: min 50 %
o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

** Cuando no se indique el tiempo de integracion para calcular el valor RMS, se utilizara la duracion de
un ciclo a la frecuencia del circuito considerado.

Tabla 11: FTGS 917

Rango de | Limite de | Método de Parametros de evaluacion
frecuencia corriente de | evaluacion
interferencia
[valor eficaz]
o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 9500 Hz
Ancho de banda 3dB: 360 Hz
Butterworth, orden 2 * N =6
Filtro de | o Calculo RMS:
9436-9564 Hz 0,33A paso de | Tiempo de integracion: ** seg
banda Superposicion de tiempo: min 50 %
o (riterios de evaluacion:
Tiempo maximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg
o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 10500 Hz
Ancho de banda 3dB: 380 Hz
Butterworth, orden 2 * N =6
Filtro de | o Calculo RMS:
10436-10564 Hz | 0,33 A paso de Tiempo de integracion: ** seg
banda Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg
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Rango de
frecuencia

Limite de
corriente de
interferencia
[valor eficaz]

Método
evaluacion

de

Pardmetros de evaluacion

11436-11564 Hz

0,33A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 11500 Hz
Ancho de banda 3dB: 400 Hz
Butterworth, orden 2*N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

12436-12564 Hz

0,33A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 12500 Hz
Ancho de banda 3dB: 425 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

13436-13564 Hz

0,33A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 13500 Hz
Ancho de banda 3dB: 445 Hz
Butterworth, orden 2 * N =6

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

14436-14564 Hz

0,33A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 14500 Hz
Ancho de banda 3dB: 470 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg
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Rango de
frecuencia

Limite de
corriente de
interferencia
[valor eficaz]

Método de
evaluacion

Pardmetros de evaluacion

15436-15564 Hz

0,33A

Filtro de
paso de
banda

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 15500 Hz
Ancho de banda 3dB: 490 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

16436-16564 Hz

0,33A

Filtro de
paso de
banda

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 16500 Hz
Ancho de banda 3dB: 510 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

** Cuando no se indique el tiempo de integracion para calcular el valor RMS, se utilizard la duracién de
un ciclo a la frecuencia del circuito considerado.
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El circuito de via cumple con los limites establecidos por ERA/ERTMS 033281 v5. Los limites de corriente
de interferencia considerados para el presente sistema de deteccidn de trenes seran los especificados en
la norma nacional Orden TMA 576:2020 y la norma UNE 50238-2:2020.

Tabla 12

Rango de
frecuencia

Limite de
corriente de
interferencia
[valor eficaz]

Método de
evaluacion

Parametros de evaluacion

L686-L4814 Hz

1A

Filtro de
paso de
banda

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 4750 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

5186-5314 Hz

1A

Filtro de
paso de
banda

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 5250 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 *N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

5686-5814 Hz

1A

Filtro de
paso de
banda

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 5750 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg
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Rango de
frecuencia

Limite de
corriente de
interferencia
[valor eficaz]

Método
evaluacion

de

Pardmetros de evaluacion

6186-6314 Hz

1A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 6250 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2*N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

9436-9564Hz

1A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 9500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

10436-10564 Hz

1A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 10500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

11436-11564 Hz

1A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 11500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg
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Rango de
frecuencia

Limite de
corriente de
interferencia
[valor eficaz]

Método
evaluacion

de

Pardmetros de evaluacion

12436-12564 Hz

1A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 12500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2*N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

13436-13564 Hz

1A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 13500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

14436-14564 Hz

1A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 14500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

15436-15564 Hz

1A

Filtro
paso
banda

de
de

o (Caracteristicas del filtro BP:
Rango de frecuencias centrales: 15500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg
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Rango de
frecuencia

Limite de
corriente de
interferencia
[valor eficaz]

Método
evaluacion

de

Pardmetros de evaluacion

16436-16564 Hz

1A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 16500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2*N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

17436-17564 Hz

1A

Filtro
paso
banda

de
de

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 17500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

18436-18564 Hz

1A

Filtro
paso
banda

de
de

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 18500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg

19436-19564 Hz

1A

Filtro
paso
banda

de
de

o (Caracteristicas del filtro BP:
Rango de frecuencias centrales: 19500 Hz
Ancho de banda 3dB: 300 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: 0,04 segundos
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 0,04 seg
Tiempo minimo entre dos superaciones: 0,08 seg
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4.2.3.3.-TTC

El circuito de via cumple con los limites establecidos por ERA/ERTMS 033281 segln certificado aportado
por la empresa responsable de su tecnologia (ALSTOM). Los limites de corriente de interferencia
considerados para el actual sistema de deteccion de tren seran los especificados en la norma EN 50238~
2:2020, Anexo A.

Tabla 13

Frequency Interference Evaluation Evaluation parameters
range current limit method
[rms value]

o BP filter characteristics:
Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

Band-Pass

4000 Hz 1A Filter

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

Band-Pass

4500 Hz 1A Filter

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N=6

o RMS calculation:
5000 Hz 1A B.a nd-Pass Integration time: 0.02 sec
Filter . .
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec
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Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

5500 Hz

1A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

6000 Hz

1A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N=6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

6500 Hz

1A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

9000 Hz

0.33A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N=6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec
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Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

10000 Hz

0.33A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

11000 Hz

0.33A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N=6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

12000 Hz

0.33A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

13000 Hz

0.33A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N=6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec
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Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

14000 Hz

0.33A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

15000 Hz

0.33A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N=6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

16000 Hz

0.33A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

17000 Hz

0.33A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 4000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N=6

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35sec
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El circuito de pista cumple con los limites establecidos por ERA/ERTMS 033281 v5. Los limites de corriente
de interferencia considerados para el presente sistema de deteccion de trenes seran los especificados en
la norma nacional Orden TMA 576:2020 y la norma UNE 50238-2:2020.

Tabla 14
Rango de | Limite de | Método de Parametros de evaluacion
frecuencia corriente de | evaluacion
interferencia
[valor eficaz]
o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 2100 Hz
Ancho de banda 3dB: 400 Hz
Chebyshev orden 2 * N = 10, ondulacion = 0.01 dB
Filtro de .
2100 Hz 2.2A paso  de | ®CAlculoRMS:
banda Tiempo dg .lptegraflon. 1 seg
Superposicion de tiempo: min 50 %
o (riterios de evaluacion:
Tiempo mdximo de superacion: 1 seg
o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 2100 Hz
Ancho de banda 3dB: 400 Hz
Chebyshev orden 2 * N = 10, ondulacion = 0.01 dB
Filtro de .
2500 Hz 2.2A paso  de | o CAlCuUlORMS:
banda Tiempo dg .lptegraqon. 1 seg
Superposicion de tiempo: min 50 %
o (riterios de evaluacion:
Tiempo mdximo de superacion: 1 seg
o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 2100 Hz
Ancho de banda 3dB: 400 Hz
Chebyshev orden 2 * N = 10, ondulacion = 0.01 dB
Filtro de .
2900 Hz 15A paso de | o Glculo R'.VIS' .
banda Tiempo dg '|l1tegra§|on. 1 seg
Superposicion de tiempo: min 50 %
o (riterios de evaluacion:
Tiempo maximo de superacion: 1 seg
o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 2100 Hz
Ancho de banda 3dB: 400 Hz
Chebyshev orden 2 * N = 10, ondulacion = 0.01 dB
Filtro de .
3300 Hz 15A paso de | o Glculo R'.VIS' .
banda Tiempo dg .|’ntegraqon. 1 seg
Superposicion de tiempo: min 50 %
o (riterios de evaluacion:
Tiempo mdximo de superacion: 1 seg
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Rango de | Limite de | Método de Pardmetros de evaluacion
frecuencia corriente de | evaluacion

interferencia

[valor eficaz]

o (aracteristicas del filtro BP:

Rango de frecuencias centrales: 2100 Hz

Ancho de banda 3dB: 400 Hz

Chebyshev orden 2 * N = 10, ondulacion = 0.01 dB

Filtro de
3700 Hz 15A paso de
banda

o Calculo RMS:
Tiempo de integracion: 1 seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 1 seg

o (aracteristicas del filtro BP:

Rango de frecuencias centrales: 2100 Hz

Ancho de banda 3dB: 400 Hz

Chebyshev orden 2 * N = 10, ondulacion = 0.01 dB

Filtro de .
4100 Hz 1,5A paso  de | CAlculoRMS:
banda Tiempo de integracion: 1 seg

Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 1 seg

o Caracteristicas del filtro BP:

Rango de frecuencias centrales: 2100 Hz

Ancho de banda 3dB: 400 Hz

Chebyshev orden 2 * N = 10, ondulacion = 0.01 dB

Filtro de <
4500 Hz 1,5A paso  de | o CAlcloRMS:
banda Tiempo de integracion: 1 seg

Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo mdximo de superacion: 1 seg

o Caracteristicas del filtro BP:

Rango de frecuencias centrales: 2100 Hz

Ancho de banda 3dB: 400 Hz

Chebyshev orden 2 * N = 10, ondulacion = 0.01 dB

Filtro de
4900 Hz 15A paso de
banda

o Calculo RMS:
Tiempo de integracion: 1 seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 1 seg

4.2.3.5.-1TE JS (HVI)
Considerado por la normativa nacional espafiola (Orden TMA 576-2020) dentro de los Circuitos de via

“inmunes a las interferencias generadas por el material rodante debido a la forma de onda de la serial
del circuito de via.”
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4.2.3.6.-STDS

PUBLICA

Certificado para el cumplimiento de los limites establecidos por ERA/ERTMS 033281.

4.2.3.7.-M3091/M5091

hodiF

El circuito de pista cumple con los limites establecidos por ERA/ERTMS 033281. Los limites de corriente de
interferencia considerados para el presente sistema de deteccidn de trenes seran los especificados en la

norma nacional Orden TMA 576/2020.

Tabla 16

Limite de corriente de
interferencia [valor rms]

Rango de
frecuencia

Método
evaluacion

de

Pardmetros de evaluacion

11.000Hz | 1,5A

Filtro
banda

paso

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 11.000 Hz
Ancho de banda 3dB: 1200 Hz
Butterworth, orden 2 * N =6

e Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg

12.000 Hz | 1,5A

Filtro de
de banda

paso

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 12.000 Hz
Ancho de banda 3dB: 1400 Hz
Butterworth, orden 2 * N =6

e (dlculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

e (riterios de evaluacion:
Tiempo mdximo de superacion: 0,5 seg

13.000 Hz | 1,5A

Filtro de
de banda

paso

o (aracteristicas del filtro BP:
Rango de frecuencias centrales: 13.000 Hz
Ancho de banda 3dB: 1600 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg
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Rango de
frecuencia

Limite de corriente de
interferencia [valor rms]

Método de
evaluacion

Pardmetros de evaluacion

14.000 Hz

1.2A

Filtro de paso
de banda

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 14.000 Hz
Ancho de banda 3dB: 1600 Hz
Butterworth, orden 2 * N =6

e Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

e (riterios de evaluacion:
Tiempo mdximo de superacion: 0,5 seg

15.000 Hz

1.2A

Filtro de paso
de banda

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 15.000 Hz
Ancho de banda 3dB: 1800 Hz
Butterworth, orden 2 * N =6

e Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

e (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg

16.000 Hz

1.2A

Filtro de paso
de banda

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 16.000 Hz
Ancho de banda 3dB: 2000 Hz
Butterworth, orden 2 * N =6

o Calculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg

17.000 Hz

1A

Filtro de paso
de banda

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 17.000 Hz
Ancho de banda 3dB: 2600 Hz
Butterworth, orden 2 * N =6

e (alculo RMS:
Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

o (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg

37



thiF PUBLICA hOdiF

Rango de | Limite de corriente de | Método de Parametros de evaluacion
frecuencia interferencia [valor rms] evaluacion

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 18.000 Hz
Ancho de banda 3dB: 2800 Hz
Butterworth, orden 2 * N =6

1A Filtro de paso | e Cdlculo RMS:
de banda Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

18.000 Hz

e (riterios de evaluacion:
Tiempo mdximo de superacion: 0,5 seg

o Caracteristicas del filtro BP:
Rango de frecuencias centrales: 19.000 Hz
Ancho de banda 3dB: 3000 Hz
Butterworth, orden 2 * N =6

Filtro de paso | e Calculo RMS:
19.000 Hz | 1A de banda Tiempo de integracion: ** seg
Superposicion de tiempo: min 50 %

e (riterios de evaluacion:
Tiempo maximo de superacion: 0,5 seg

** Cuando no se indique el tiempo de integracion para calcular el valor RMS, se utilizara la duracién de
un ciclo a la frecuencia del circuito considerado.

L.2.4.-Especificacion de medicion, prueba y evaluacion
Las mediciones han sido proporcionadas por los respectivos proveedores de sistemas de deteccion de

trenes, teniendo en cuenta las especificaciones de la norma prEN50728:2022 y los datos proporcionados
por normas anteriores como la EN 50238-2:2020, Anexo A, y la norma nacional Orden 576/2022.
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5.~ANEXO 2: COMPARATIVA PARAMETROS EMC

En el presente Anexo se hace la comparativa detallada de los valores de compatibilidad electromagnética de cada Sistema de deteccidn de tren frente
a los valores limites aportados en la normativa de referencia EN 033281 v5. Todos los resultados se valoran indicando si CUMPLE (v'),NO CUMPLE ($€)
o diferencias significativas en los parametros de medicion ( ><).

5.1.1.-CUMPLIMIENTO POR BANDAS DE FRECUENCIA

TECNOLOGIA Sistema 25 KV AC 50 Hz 3KV CC
AL | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A1l Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | All
SIEMENS FS2000/5000 v vl v I | %
FS3000 X | X | X X | X | X
DSA 50 Hz
THALES v 50 Hz
ALCATEL
ALSTOM TI21 I-M % P4 X | X
EBITRACK 400 X | v X | X v P4
50 Hz
(ERICSSON)
GRS X | X
ENYSE 50 Hz ENYSE
HITACHI UM71-2000 X | X
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TECNOLOGIA Sistema

SIEMENS FTG 46

TCM100

THALES TTC

ALSTOM ITE JS (HVI)

DIGICODE

ELECTRANS ME 3091/ME
5091

Lo
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5.1.2.1.-25 KV CA, 50 Hz LIMITES DE INTERFERENCIA ELECTROMAGNETICA

Tabla A2.1
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 4750 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 200 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
o RMS calculation: o RMS calculation:
4686-4814 1A B.a nd-Pass Integration time: ** sec 4650-6360 1A B.a nd-Pass Integration time: 0.04 sec
Hz Filter . X Hz Filter . .
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: o Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5250 Hz Centre frequencies range: 5250 Hz
3dB-Bandwidth: 206 Hz 3dB-Bandwidth: 206 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
o RMS calculation: o RMS calculation:
5186-5314 1A B.a nd-Pass Integration time: ** sec 4650-6360 Hz | 1A B.'-" nd-Pass Integration time: 0.04 sec
Hz Filter . N Filter . A
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: o Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.0k sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
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Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5750 Hz Centre frequencies range: 5750 Hz
3dB-Bandwidth: 214 Hz 3dB-Bandwidth: 214 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
o RMS calculation: o RMS calculation:
5686-5814 1A B.a nd-Pass Integration time: ** sec 4650-6360 Hz | 1A B.a nd-Pass Integration time: 0.04 sec
Hz Filter . o o Filter . - o
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: e Evaluation criteria:
Maximum time of exceedance: 0.0L sec Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 6250 Hz Centre frequencies range: 6250 Hz
3dB-Bandwidth: 220 Hz 3dB-Bandwidth: 220 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
o RMS calculation: o RMS calculation:
3186 6314 1A Eialltnec: Pass Integration time: ** sec 4650-6360 Hz | 1A IEiaItne(: Pass Integration time: 0.04 sec

Time overlap: min 50 %

Evaluation criteria:
Maximum time of exceedance: 0.0k sec
Min. time between two exceedances: 0.08 sec

** Cuando no se indique el tiempo de integracion para calcular el valor RMS, se utilizard la duracién de un ciclo a la frecuencia del circuito considerado
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Tabla A2.2
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 4750 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 200 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
L4686-4814 Band-Pass o RMS calculation: Band-Pass o RMS calculation:
Hz 1A Filter Integration time: ** sec 4650-6360 Hz | 1A Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: o Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5250 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 206 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
5186-5314 Band-Pass o RMS calculation: Band-Pass o RMS calculation:
Hz 1A Filter Integration time: ** sec #650-6360 Hz | 1A Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: o Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5750 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 214 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
5686-581L Band-Pass o RMS calculation: Band-Pass o RMS calculation:
Hz 1A Filter Integration time: ** sec 4650-6360 Hz | 1A Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: o Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
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Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method EV range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 6250 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 220 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
6186-6314 Band-Pass o RMS calculation: Band-Pass o RMS calculation:
Hz 1A Filter Integration time: ** sec V| 4650-6360Hz | 1A Filter Integration time: 0.04 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

** Cuando no se indique el tiempo de integracion para calcular el valor RMS, se utilizara la duracion de un ciclo a la frecuencia del circuito considerado
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Tabla A2.3
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference | Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 9500 Hz Centre frequencies range: 9500 Hz
3dB-Bandwidth: 360 Hz 3dB-Bandwidth: 360 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
9436-956L4 Band-Pass | e RMS calculation: Band-Pass | e RMS calculation:
Hz 0,334 Filter Integration time: ** sec 9320-16755 ) 0.33A Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
e Evaluation criteria: e Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 10500 Hz Centre frequencies range: 10500 Hz
3dB-Bandwidth: 380 Hz 3dB-Bandwidth: 380 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
10436~ Band-Pass | e RMS calculation: Band-Pass | e RMS calculation:
10564 Hz 0,334 Filter Integration time: ** sec 9320-16755 ) 0.33A Filter Integration time: 0.04 sec

Time overlap: min 50 %

e Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

Time overlap: min 50 %

e Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec
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EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference | Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 11500 Hz Centre frequencies range: 11500 Hz
3dB-Bandwidth: 400 Hz 3dB-Bandwidth: 400 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
11436~ Band-Pass o RMS calculation: Band-Pass | e« RMS calculation:
11564 Hz 0334 Filter Integration time: ** sec 9320-16755 0334 Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
e Evaluation criteria: e Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 12500 Hz Centre frequencies range: 12500 Hz
3dB-Bandwidth: 425 Hz 3dB-Bandwidth: 425 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
12436~ Band-Pass o RMS calculation: Band-Pass | e RMS calculation:
12564 Hz 0,334 Filter Integration time: ** sec 9320-16755 | 0.33A Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
e Evaluation criteria: e Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 13500 Hz Centre frequencies range: 13500 Hz
3dB-Bandwidth: 445 Hz 3dB-Bandwidth: 445 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
13436~ Band-Pass e RMS calculation: Band-Pass | e RMS calculation:
13564 Hz 0,334 Filter Integration time: ** sec 9320-16755 0.33A Filter Integration time: 0.04 sec

Time overlap: min 50 %

¢ Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec
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EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference | Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 14500 Hz Centre frequencies range: 14500 Hz
3dB-Bandwidth: 470 Hz 3dB-Bandwidth: 470 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
14436~ Band-Pass o RMS calculation: Band-Pass | e« RMS calculation:
14564 Hz 0334 Filter Integration time: ** sec 9320-16755 0334 Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
e Evaluation criteria: e Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 15500 Hz Centre frequencies range: 15500 Hz
3dB-Bandwidth: 490 Hz 3dB-Bandwidth: 490 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
15436~ Band-Pass o RMS calculation: Band-Pass | e RMS calculation:
15564 Hz 0,334 Filter Integration time: ** sec 9320-16755 | 0.33A Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
e Evaluation criteria: e Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 16500 Hz Centre frequencies range: 16500 Hz
3dB-Bandwidth: 510 Hz 3dB-Bandwidth: 510 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
16436~ Band-Pass e RMS calculation: Band-Pass | e RMS calculation:
16564 Hz 0,334 Filter Integration time: ** sec 9320-16755 0.33A Filter Integration time: 0.04 sec

Time overlap: min 50 %

¢ Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

Time overlap: min 50 %

¢ Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec
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Tabla A2.4
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 9500 Hz Centre frequencies range: 9500 Hz
3dB-Bandwidth: 360 Hz 3dB-Bandwidth: 360 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
9436-956L4 033 A Band-Pass | e RMS calculation: 9436- 0.33 A Band-Pass | e RMS calculation:
Hz ! Filter Integration time: ** sec 19755 Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: o Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 10500 Hz Centre frequencies range: 10500 Hz
3dB-Bandwidth: 380 Hz 3dB-Bandwidth: 380 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
10436~ 0.33A Band-Pass | e RMS calculation: 9436~ 0.33A Band-Pass | e RMS calculation:
10564 Hz ! Filter Integration time: ** sec 19755 Hz ! Filter Integration time: 0.04 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec
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EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 11500 Hz Centre frequencies range: 11500 Hz
3dB-Bandwidth: 400 Hz 3dB-Bandwidth: 400 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
11436- 0.33 A Band-Pass | e RMS calculation: 9436~ 033 A Band-Pass | e RMS calculation:
11564 Hz ! Filter Integration time: ** sec 19755 Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: o Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 12500 Hz Centre frequencies range: 12500 Hz
3dB-Bandwidth: 425 Hz 3dB-Bandwidth: 425 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
12436- 0.33 A Band-Pass | e RMS calculation: 9436- 0.33 A Band-Pass | e RMS calculation:
12564 Hz ! Filter Integration time: ** sec 19755 Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: o Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 13500 Hz Centre frequencies range: 13500 Hz
3dB-Bandwidth: 445 Hz 3dB-Bandwidth: 445 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
13436~ 0.33 A Band-Pass | e RMS calculation: 9436~ 033 A Band-Pass | e RMS calculation:
13564 Hz ! Filter Integration time: ** sec 19755 Hz ! Filter Integration time: 0.04 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

L9




b adifF R adifF
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 14500 Hz Centre frequencies range: 14500 Hz
3dB-Bandwidth: 470 Hz 3dB-Bandwidth: 470 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
14436~ 0.33 A Band-Pass | e RMS calculation: 9436~ 0.33 A Band-Pass | e RMS calculation:
14564 Hz ! Filter Integration time: ** sec 19755 Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: o Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 15500 Hz Centre frequencies range: 15500 Hz
3dB-Bandwidth: 490 Hz 3dB-Bandwidth: 490 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
iggzlﬁ; Hz 0,33A IEia;:edr Pass o RMS calc.ulati.on: 23325 Hz 0,33A Eii;:edr Pass o RMS calc.ulati.on:
Integration time: ** sec Integration time: 0.0L sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criteria: o Evaluation criteria:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 16500 Hz Centre frequencies range: 16500 Hz
3dB-Bandwidth: 510 Hz 3dB-Bandwidth: 510 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
16436~ 0.33 A Band-Pass | e RMS calculation: 9436~ 033 A Band-Pass | e RMS calculation:
16564 Hz ! Filter Integration time: ** sec 19755 Hz ! Filter Integration time: 0.04 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

** Cuando no se indique el tiempo de integracion para calcular el valor RMS, se utilizard la duracidn de un ciclo a la frecuencia del circuito considerado
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Tabla A2.5
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: « BP filter characteristics:
Centre frequencies range: 4750 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
L4686-L81L 1A Band-Pass | e RMS calculation: 4650-6360 1A Band-Pass | e RMS calculation:
Hz Filter Integration time: 0.04 sec Hz Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5250 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 206 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
5186-5314 1A Band-Pass | e RMS calculation: 4650-6360 1A Band-Pass | e RMS calculation:
Hz Filter Integration time: 0.04 sec Hz Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
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EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method V| range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5750 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 214 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
5686-581L 1A Band-Pass | e RMS calculation: v 4650-6360 1A Band-Pass | e RMS calculation:
Hz Filter Integration time: 0.04 sec Hz Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
e Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 6250 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 220 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
6186-631L 1A Band-Pass | e RMS calculation: v 4650-6360 1A Band-Pass | e RMS calculation:
Hz Filter Integration time: 0.04 sec Hz Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: o Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 9500 Hz Centre frequencies range: 9500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 360 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
9436~ 1A Band-Pass | e RMS calculation: v 9320- 033 A Band-Pass | e RMS calculation:
9564Hz Filter Integration time: 0.04 sec 19755Hz ! Filter Integration time: 0.04 sec

Time overlap: min 50 %

¢ Evaluation criterio:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec
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EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method V| range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 10500 Hz Centre frequencies range: 10500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 380 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
10436~ 1A Band-Pass | e RMS calculation: v 9320- 0.33 A Band-Pass | e RMS calculation:
10564 Hz Filter Integration time: 0.04 sec 19755Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
e Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 11500 Hz Centre frequencies range: 11500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 400 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
11436~ 1A Band-Pass | e RMS calculation: v 9320- 0.33 A Band-Pass | e RMS calculation:
11564 Hz Filter Integration time: 0.04 sec 19755Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: o Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 12500 Hz Centre frequencies range: 12500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 400 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
12436~ 1A Band-Pass | e RMS calculation: v 9320- 0.33 A Band-Pass | e RMS calculation:
12564 Hz Filter Integration time: 0.04 sec 19755Hz ! Filter Integration time: 0.04 sec

Time overlap: min 50 %

¢ Evaluation criterio:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method V| range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 13500 Hz Centre frequencies range: 13500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 425 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
13436~ 1A Band-Pass | e RMS calculation: v 9320- 0.33 A Band-Pass | e RMS calculation:
13564 Hz Filter Integration time: 0.04 sec 19755Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
e Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 14500 Hz Centre frequencies range: 14500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 445 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
14436~ 1A Band-Pass | e RMS calculation: v 9320- 0.33 A Band-Pass | e RMS calculation:
14564 Hz Filter Integration time: 0.04 sec 19755Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: o Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 15500 Hz Centre frequencies range: 15500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 470 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
15436~ 1A Band-Pass | e RMS calculation: v 9320- 0.33 A Band-Pass | e RMS calculation:
15564 Hz Filter Integration time: 0.04 sec 19755Hz ! Filter Integration time: 0.04 sec

Time overlap: min 50 %

¢ Evaluation criterio:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method V| range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 16500 Hz Centre frequencies range: 16500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 490 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
16436~ 1A Band-Pass | e RMS calculation: v 9320- 0.33 A Band-Pass | e RMS calculation:
16564 Hz Filter Integration time: 0.04 sec 19755Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
e Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 17500 Hz Centre frequencies range: 17500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 510 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
17436~ 1A Band-Pass | e RMS calculation: v 9320- 0.33 A Band-Pass | e RMS calculation:
17564 Hz Filter Integration time: 0.04 sec 19755Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: o Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 18500 Hz Centre frequencies range: 18500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 510 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
18436~ 1A Band-Pass | e RMS calculation: v 9320- 0.33 A Band-Pass | e RMS calculation:
18564 Hz Filter Integration time: 0.04 sec 19755Hz ! Filter Integration time: 0.04 sec

Time overlap: min 50 %

¢ Evaluation criterio:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec

Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method V| range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 19500 Hz Centre frequencies range: 19500 Hz
3dB-Bandwidth: 300 Hz 3dB-Bandwidth: 510 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
19436~ 1A Band-Pass | e RMS calculation: v 9320- 0.33 A Band-Pass | e RMS calculation:
19564 Hz Filter Integration time: 0.0k sec 19755Hz ! Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.08 sec Min. time between two exceedances: 0.08 sec
5.1.5.-ACM 250
Tabla A2.6
THALES-HITACHI ERA ERTMS 033281 v.5
Frequency - - - Frequency G G G
range Elr:::st' ‘;(" Elr:::st' ‘;" E:;'I::ist";n Filter  order range E:;::Isist';" E:;::Isist";" E:;lr:lsistlgn Filter  order
defined by N N . Evaluation | (butterworth) | Evaluation |EV defined by s s N Evaluation |(butterworth) |Evaluation
Band Axis Axis Axis Band Axis Axis Axis
the centre method and 3 dB- | parameters the centre method and 3 dB- |parameters
frequency [dBpA/m] [dBpA/m] [dBpA/m] bandwidth frequency [dBpA/m] | [dByA/m] | [dByA/m] bandwidth
[ktiz] (RMS) (RMS) (RMS) [kHiz] (RMS) (RMS) (RMS)
20%
Band Integration Band 41.2- Lth order 0\(l§(r1|;p
42,98 109 9L 107 BP 2 + 160Hz time:1,8 |v : 93 83*/90* 98 BP .
1 ms 1 L4.8 320 Hz points)
Integration
time: 1ms
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5.1.6.1.-CC (3 KV, 1,5 KV) LIMITES DE INTERFERENCIA ELECTROMAGNETICA

Tabla A2.7

EN 50238-2:2020 ERA ERTMS 033281 v.5

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

Frequency
range

Interference
current limit
[rms valuel

Evaluation
method

Evaluation parameters

1682-1716
Hz

3.7TA

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 1699 Hz
3dB-Bandwidth: 50 Hz
Butterworth, order 2-N= *

o RMS calculation:
Integration time: 0.21 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.016 sec

1500-2700
Hz

FFT

e Time window 1s, Hanning window,
e min. 80% overlap
Maximum time of exceedance: 0.3s

1984-2018-
Hz

3.2A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 2001 Hz
3dB-Bandwidth: 50 Hz
Butterworth, order 2-N= *

o RMS calculation:
Integration time: 0.21 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.016 sec

1500-2700
Hz

FFT

e Time window 1s, Hanning window,
e min. 80% overlap
e Maximum time of exceedance: 0.3s
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Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.88 sec

EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method EV range current limit | method
[rms value] [rms value]
o BP filter characteristics:
Centre frequencies range: 2299 Hz
3dB-Bandwidth: 50 Hz
Butterworth, order 2:N=*
e Time window 1s, Hanning window,
ﬁ§82 2316 3.3A Eﬁ:edr Pass | , RMs calculation: ﬁ:oo_zmo 03A FFT e min. 80% overlap
Integration time: 0.21 sec e Maximum time of exceedance: 0.3s
Time overlap: min 50 %
o Evaluation criterio:
Maximum time of exceedance: 0.016 sec
o BP filter characteristics:
Centre frequencies range: 2601 Hz
3dB-Bandwidth: 50 Hz
Butterworth, order 2-N=*
2584~ 2.8 A Band-Pass | e RMS calculation: 1500-2700 | o5, FFT * Tupe WTdOW s, Hanning window,
2618Hz : Filter Integration time: 0.21 sec Hz : ® Mmin. 80% overlap .
Time overlap: min 50 % e Maximum time of exceedance: 0.3s
o Evaluation criterio:
Maximum time of exceedance: 0.016 sec
Min. time between two exceedances: 0.88 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 4080 Hz Centre frequencies range: 4100 Hz
3dB-Bandwidth: 160 Hz 3dB-Bandwidth: 400 Hz
Butterworth, order 2:N= * Butterworth, order 2:N= 10
L040-4120 0.5 A Band-Pass | e RMS calculation: & | 2700-5100 1.5 A Band-Pass | e RMS calculation:
Hz ’ Filter Integration time: 0.4 sec Hz ’ Filter Integration time: 1 sec

Time overlap: min 90 %

o Evaluation criterio:
Maximum time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method EV range current limit | method
[rms value] [rms value]
* BP filter chara.cteristics: o BP filter characteristics:
Centre frequencies range: 4320 Hz Centre frequencies range: 4500 Hz
3dB-Bandwidth: 160 Hz 3dB-Bandwidth: 400 Hz
N= * .
Butterworth, order 2-N Butterworth, order 2:N= 10
1280-4360 Band-Pass | * R calculation: % | 2700-5100 Band-Pass | « RMS calculation:
0.5A . Integration time: 0.4 sec 15A . L
Hz Filter . . o Hz Filter Integration time: 1 sec
Time overlap: min 50 % . L o
Time overlap: min 90 %
o Evaluation criterio: « Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of ex.ceedance' 1 sec
Min. time between two exceedances: 0.88 sec Min. time bet t : d .15
. e Min. time between two exceedances: 1.5 sec
* BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 4560 Hz Centre frequencies range: 1500 Hz
3dB-Bandwidth: 160 Hz 3dB-Bandwidth: 400 Hz
N= * N
Butterworth, order 2-N Butterworth, order 2:N= 10
14520-4600 Band-Pass | * RS calculation: % | 2700-5100 Band-Pass | « RMS calculation:
0.5A . Integration time: 0.k sec 15A . P
Hz Filter . R o Hz Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
o Evaluation criterio: « Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of ex.ceedance' 1 sec
Min. time between two exceedances: 0.88 sec Min. time bet t : d .15
. e Min. time between two exceedances: 1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]

o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5040 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 160 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2:N=* Butterworth, order 2:N= 6
o RMS calculation: o RMS calculation:

>000-5080 0.5A B.a nd-Pass Integration time: 0.4 sec 4650-6360 1A B.a nd-Pass Integration time: 0.4 sec

Hz Filter . . o Hz Filter . . o
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.88 sec Min. time between two exceedances: 0.80 sec
[ ] [ ]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5280 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 160 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2:N=* Butterworth, order 2:N= 6
o RMS calculation: o RMS calculation:

5240-5320 0.5A B-a nd-Pass Integration time: 0.4 sec 4650-6360 1A B'a nd-Pass Integration time: 0.4 sec

Hz Filter . X Hz Filter . R
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.88 sec Min. time between two exceedances: 0.80 sec
[ ] [ ]
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]

o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5520 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 160 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2:N=* Butterworth, order 2:N= 6
o RMS calculation: o RMS calculation:

0480-5560 0.5A B.a nd-Pass Integration time: 0.4 sec 4650-6360 1A B.a nd-Pass Integration time: 0.4 sec

Hz Filter . . o Hz Filter . . o
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.88 sec Min. time between two exceedances: 0.80 sec
[ ] [ ]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 6000 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 160 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2:N=* Butterworth, order 2:N= 6
o RMS calculation: o RMS calculation:

5960-6040 0.5A B-a nd-Pass Integration time: 0.4 sec 4650-6360 1A B'a nd-Pass Integration time: 0.4 sec

Hz Filter . X Hz Filter . R
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.88 sec Min. time between two exceedances: 0.80 sec
[ ] [ ]
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Tabla A2.8
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics:
Centre frequencies range: 4080 Hz o BP filter characteristics:
3dB-Bandwidth: 124 Hz Centre frequencies range: 4100 Hz
Butterworth, order 2-N= * 3dB-Bandwidth: 400 Hz
Butterworth, order 2:-N= 10
o RMS calculation:
Band-Pass Integration time: ** sec 2700-5100 Band-Pass | e RMS calculation:
4080 Hz 0.52A Filter Time overlap: min 50 % Hz 1.5A Filter Integration time: 1 sec
Time overlap: min 90 %
o Evaluation criterio:
Maximum time of exceedance: 0.016 sec e Evaluation criterio:
Min. time between two exceedances: 0.51L Maximum time of exceedance: 1 sec
sec Min. time between two exceedances:1.5 sec
o BP filter chara.cterlstlcsi o BP filter characteristics:
Centre frequ.encles range: 4320 Hz Centre frequencies range: 4250 Hz
3dB-Bandwidth: 124 Hz S
Butterworth. order 2-N= * 3dB-Bandwidth: 600 Hz
' Butterworth, order 2-N= 10
Band-Pass | * RMS calculation: 3450-7550 Band-Pass | e RMS calculation:
4320 Hz 0.45A Filter .Irlzltegratloln tl.me.. ; 0sc(e)/c Hz 15A Filter Integration time: 1 sec
ime overlap: min 58 % Time overlap: min 90 %
N Evg Iuatiop criterio: e Evaluation criterio:
e e e i e ofexcetns: s
: T Min. time between two exceedances:1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
E B't) ﬁlfter chara.cteristicsi 4560 H o BP filter characteristics:
3$1r‘BI§ar:?1(\]I\llliilrtl:|I'e;.£zn|§:. z Centre frequencies range: 4500 Hz
Butterworth or('ier 3Nz * 3dB-Bandwidth: 400 Hz
! Butterworth, order 2-N= 10
RMS calculation: .
Band-Pass | ° A & | 2700-5100 Band-Pass | e RMS calculation:
4560 Hz 0.39A Filter ITr.ltegratloIn tl.me.. 505 ?,/c Hz 154 Filter Integration time: 1 sec
Ime overlap: min 50 Time overlap: min 90 %
o Evaluation criterio: : e,
Maximum time of exceedance: 0.016 sec * a’:):?;tl:?nnt?;?g? ;exceedance' 1 sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances:1.5 sec
E Blt) ﬁl;er chara.cteristicsi 5040 H * BP filter characteristics:
;'E_rgal:z“]';'iﬂ:;'_esl;z"ﬁ:' z Centre frequencies range: 4900 Hz
Butterworth orc.Ier 3Nz * 3dB-Bandwidth: 400 Hz
' Butterworth, order 2:N= 10
RMS calculation: .
Band-Pass | * L e X | 2700-5100 Band-Pass e RMS calculation:
5040 Hz 0.66 A Filter IletegratloIn tl.me.. 505 ?)/c Hz 154 Filter Integration time: 1 sec
Ime overlap: min 59 % Time overlap: min 90 %
o Evaluation criterio: ; e
Maximum time of exceedance: 0.016 sec * H:;y;ﬂ;ng;?gg .exceedance' 1 sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances:1.5 sec
* BP filter characteristics: « BP filter characteristics:
gzgtjsaf;zwizzﬁl-eigzn&:: 5280 Hz Centre frequencies range: 5250 Hz
Butterworth ort;Ier 3Nz * 3dB-Bandwidth: 206 Hz
' Butterworth, order 2:N= 6
RMS calculation: .
Band-Pass | * L o X | 4650-6360 Band-Pass e RMS calculation:
5280 Hz 0.27 A Filter ITI]tegratloIn tl.me.. 5 OS?,/C Hz 1A Filter Integration time: 0.04 sec
Ime overlap: min 58 % Time overlap: min 50 %
o Evaluation criterio: ; e,
Maximum time of exceedance: 0.016 sec ;4:;(,?;1ulfr::z?n1cglt)efr:;ceedance' 0.04 sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 0.08 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit method range current limit | method
[rms value] [rms value]
E B't) ﬁlfter chara.cteristicsi 5520 H o BP filter characteristics:
33':3f§a;3?’\l"izrt':"f351;z"§:' z Centre frequencies range: 5250 Hz
Butterworth or('ier 2:N=* 3dB-Bandwidth: 206 Hz
! Butterworth, order 2:N= 6
RMS calculation: .
Band-Pass | ° e e 4650-6360 Band-Pass | e RMS calculation:
5520 Hz 0.27A Filter ITr.'rt:f?t:r’lr; t'."::.’n 505 ?,/c Hz 1A Filter Integration time: 0.0 sec
ime overlap: mi ¢ Time overlap: min 50 %
o Evaluation criterio: : P
Maximum time of exceedance: 0.016 sec ;4:;(,iar:1uuar2(;?n1c::)efr::;ceedance' 0.0k sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 0.08 sec
E Blt) ﬁl;er chara.cteristicsi 6000 H o BP filter characteristics:
;'E_rgal:z?':iﬂ:;'_esl;z"ﬁ:' z Centre frequencies range: 6250 Hz
Butterworth orc.Ier 3Nz * 3dB-Bandwidth: 220 Hz
' Butterworth, order 2-N= 6
RMS calculation: .
Band-Pass | ° s ek 4650-6360 Band-Pass | e RMS calculation:
6000 Hz 0.26 A Filter IletegratloIn tl.me.. 5 os ?)/c Hz 1A Filter Integration time: 0.0 sec
Ime overlap: min >0 “ Time overlap: min 50 %
o Evaluation criterio: ; PR
Maximum time of exceedance: 0.016 sec hgxeruf:::?l;;I:)ef"e(;ceedance' 0.0k sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 0.08 sec
E Blt) ﬁI:er chara'cteristicsi 6480 H o BP filter characteristics:
3Til:3-r|§arr|?j(\ll\lljifillf1l'eslgzn§:. z Centre frequencies range: 5250 Hz
Butterworth ort;Ier 3Nz * 3dB-Bandwidth: 206 Hz
' Butterworth, order 2:N=6
RMS calculation: .
Band-Pass | ° s ek 4650-6360 Band-Pass | e RMS calculation:
6480 Hz 0.25 A Filter ITI]tegratloIn tl.me.. 5 OS?,/C Hz 1A Filter Integration time: 0.04 sec
Ime overlap: min 58 % Time overlap: min 50 %
o Evaluation criterio: ; PR
Maximum time of exceedance: 0.016 sec ;4:;(,?;1ulfr::z?n1cglt)efr:;ceedance' 0.0k sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 0.08 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
E BI: ﬁlfter chara.cteristicsi 6720 H « BP filter characteristics:
331f§a;3wizzﬁlfs1£zn§:' z Centre frequencies range: 6750 Hz
Butterworth or('ier 3Nz * 3dB-Bandwidth: 600 Hz
' Butterworth, order 2:-N= 10
RMS calculation: .
Band-Pass | ° AR & | 3450-7550 Band-Pass | e RMS calculation:
6720 Hz 0.2 A Filter ITr.'rt:f?t:r’lr; t'."::.’n 505 ?,/c Hz 154 Filter Integration time: 1 sec
Ime overlap: mi ° Time overlap: min 90 %
o Evaluation criterio: ; PRI
Maximum time of exceedance: 0.016 sec * a’:):?;tl:?nnt?;?g? ;axceedance' 1 sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances:1.5 sec
E Blt) ﬁl;er chara.cteristicsi 7200 H * BP filter characteristics:
;'E_rgal:z“]';'iﬂ:;'_esl;z"ﬁ:' z Centre frequencies range: 7250 Hz
Butterworth orc.Ier 2:N=* 3dB-Bandwidth: 600 Hz
' Butterworth, order 2:N= 10
RMS calculation: .
Band-Pass | ° S e & | 3450-7550 Band-Pass | e RMS calculation:
7200 Hz 0.24 A Filter ITI]tegratloln tl.me.. ; os?)/c Hz 15A Filter Integration time: 1 sec
Ime overlap: min 59 % Time overlap: min 90 %
o Evaluation criterio: ; PRI
Maximum time of exceedance: 0.016 sec * H:;y;ﬂ;ng;?gg .exceedance' 1 sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances:1.5 sec
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Tabla A2.9
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics:
Centre frequencies range: 4080 Hz o BP filter characteristics:
3dB-Bandwidth: 124 Hz Centre frequencies range: 4100 Hz
Butterworth, order 2-N= * 3dB-Bandwidth: 400 Hz
Butterworth, order 2:N= 10
o RMS calculation:
Band-Pass Integration time: ** sec 2700-5100 Band-Pass | e RMS calculation:
4080 Hz 0.52A Filter Time overlap: min 50 % Hz 154 Filter Integration time: 1 sec
Time overlap: min 90 %
o Evaluation criterio:
Maximum time of exceedance: 0.016 sec e Evaluation criterio:
Min. time between two exceedances: 0.51L Maximum time of exceedance: 1 sec
sec Min. time between two exceedances: 1.5 sec
* BP filter chara.cterlstlcsi o BP filter characteristics:
Centre frequ.encles range: 4320 Hz Centre frequencies range: 4250 Hz
3dB-Bandwidth: 124 Hz S
Butterworth. order 2-N= * 3dB-Bandwidth: 600 Hz
' Butterworth, order 2-N= 10
Band-Pass | ° RMS ca‘lcula.tion: 3450-7550 Band-Pass | e RMS calculation:
4320 Hz 0.454 Filter Iljtegratloln tl.me.: ” sic Hz 154 Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
N Evg Iuatiop criterio: e Evaluation criterio:
e e Hasimum tme o excstnc: 1
: © Min. time between two exceedances: 1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
E B't) ﬁlfter chara.cteristicsi 4560 H « BP filter characteristics:
3$1r‘BI§ar:?1(\]I\llliilrtl:|I'e;.£zn|§:. z Centre frequencies range: 4500 Hz
Butterworth or('ier 3Nz * 3dB-Bandwidth: 400 Hz
! Butterworth, order 2-N= 10
RMS calculation: .
Band-Pass | ° A & | 2700-5100 Band-Pass | e RMS calculation:
4560 Hz 0.39A Filter ITr’lrt:eg?t:r)lr; t'."::,'n 505?’; Hz L.5A Filter Integration time: 1 sec
Ime overlap: mi ° Time overlap: min 90 %
o Evaluation criterio: ; P
Maximum time of exceedance: 0.016 sec * a’:):?;tl:?nnt?;?g? ;axceedance' 1 sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 1.5 sec
E Blt) ﬁl;er chara.cteristicsi 5040 H * BP filter characteristics:
;'E_rgal:z“]';'iﬂ:;'_esl;z"ﬁ:' z Centre frequencies range: 4750 Hz
Butterworth orc.Ier 3Nz * 3dB-Bandwidth: 200 Hz
' Butterworth, order 2:N= 6
RMS calculation: .
Band-Pass | * L e X | 4650-6360 Band-Pass | e RMS calculation:
5040 Hz 0.66 A Filter ITI]tegratloIn tl.me.. 5 os?)/c Hz 1A Filter Integration time: 0.04 sec
Ime overlap: min 59 % Time overlap: min 50 %
o Evaluation criterio: ; PR
Maximum time of exceedance: 0.016 sec * a,:):?niﬂ?nnt?;teeg?.exceedance' 0.0k sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 0.08 sec
E Blt) ﬁl:er chara'cteristicsi 5280 H » BP filter characteristics:
;'E_r;a;zwiﬂ:;'.esl;?‘"&:' z Centre frequencies range: 5250 Hz
Butterworth orc]er 3oN= * 3dB-Bandwidth: 206 Hz
' Butterworth, order 2-N= 6
RMS calculation: .
Band-Pass | * . o X | 4650-6360 Band-Pass | e RMS calculation:
5280 Hz 0.27 A Filter ITI]tegratloIn tl.me.. 5 os?)/c Hz 1A Filter Integration time: 0.04 sec
Ime overlap: min 58 % Time overlap: min 50 %
o Evaluation criterio: ; PR
Maximum time of exceedance: 0.016 sec * a,:)l(:]:ltl:;nt?;teeg?;exceedance' 0.0 sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 0.08 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
E B't) ﬁlfter chara.cteristicsi 5520 H « BP filter characteristics:
3$1r‘BI§ar:?1(\]I\llliilrtl:|I'e;.£zn|§:. z Centre frequencies range: 5750 Hz
Butterworth or('ier 3Nz * 3dB-Bandwidth: 214 Hz
! Butterworth, order 2:N= 6
RMS calculation: .
Band-Pass | * PR e 4650-6360 Band-Pass | e RMS calculation:
5520 Hz 0.27A Filter ITr.'rt:f?t:r’lr; t'."::.’n 505 ?,/c Hz 1A Filter Integration time: 0.04 sec
Ime overlap: mi ° Time overlap: min 50 %
o Evaluation criterio: : e,
Maximum time of exceedance: 0.016 sec * alaa):?:ltl:;nt?rrl:tee::&xceedance' 0.0k sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 0.08 sec
E Blt) ﬁl;er chara.cteristicsi 6000 H o BP filter characteristics:
;'E_rgal:z“]';'iﬂ:;'_esl;z"ﬁ:' z Centre frequencies range: 6250 Hz
Butterworth orc.ler 3Nz * 3dB-Bandwidth: 220 Hz
' Butterworth, order 2:N= 6
RMS calculation: .
Band-Pass | * . e 4650-6360 Band-Pass | e RMS calculation:
6000 Hz 0.26 A Filter IletegratloIn tl.me.. 5 os ?)/c Hz 1A Filter Integration time: 0.04 sec
Ime overlap: min 59 % Time overlap: min 50 %
o Evaluation criterio: ; e
Maximum time of exceedance: 0.016 sec * a,:):?niﬂ?nnt?;teeg?.exceedance' 0.0k sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 0.08 sec
E Blt) ﬁl:er chara'cteristicsi 6480 H o BP filter characteristics:
;'E_r;a;zwiﬂ:;'.esl;?‘"&:' z Centre frequencies range: 6250 Hz
Butterworth or&er 3oN= * 3dB-Bandwidth: 600 Hz
' Butterworth, order 2-N= 10
RMS calculation: .
Band-Pass | * P - 3450-7550 Band-Pass | e RMS calculation:
6480 Hz 0.25A Filter ITI]tegratloIn tl.me.. 5 os?)/c Hz 1.5A Filter Integration time: 1 sec
Ime overlap: min 58 % Time overlap: min 90 %
o Evaluation criterio: ; e,
Maximum time of exceedance: 0.016 sec * a’:;?:]ﬂ;ntE;ZEQ? ;exceedance' 1 sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
E B't) ﬁlfter chara.cteristicsi 6720 H « BP filter characteristics:
3$1r‘BI§ar:?1(\]I\llliilrtl:|I'e;.£zn|§:. z Centre frequencies range: 6750 Hz
Butterworth or('ier 3Nz * 3dB-Bandwidth: 600 Hz
! Butterworth, order 2-N= 10
RMS calculation: .
Band-Pass | ° A & | 3450-7550 Band-Pass | e RMS calculation:
6720 Hz 0.24 A Filter ITr’lrt:eg?t:r)lr; t'."::,'n 505?’; Hz L.5A Filter Integration time: 1 sec
Ime overlap: mi ° Time overlap: min 90 %
o Evaluation criterio: ; P
Maximum time of exceedance: 0.016 sec * a’:):?;tl:?nnt?;?g? ;axceedance' 1 sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 1.5 sec
E Blt) ﬁl;er chara.cteristicsi 7200 H o BP filter characteristics:
;'E_rgal:z“]';'iﬂ:;'_esl;z"ﬁ:' z Centre frequencies range: 7250 Hz
Butterworth orc.Ier 3Nz * 3dB-Bandwidth: 600 Hz
' Butterworth, order 2:N= 10
RMS calculation: .
Band-Pass | * L e X | 3450-7550 Band-Pass | e RMS calculation:
7200 Hz 0.24 A Filter ITI]tegratloIn tl.me.. 5 os?)/c Hz 154 Filter Integration time: 1 sec
Ime overlap: min ° Time overlap: min 90 %
o Evaluation criterio: ; PR
Maximum time of exceedance: 0.016 sec * H:;y;ﬂ;ng;?gg .exceedance' 1 sec
Min. time between two exceedances: 0.514 sec Min. time between two exceedances: 1.5 sec
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Tabla A2.10

ORDEN TMA 576-2020

ERA ERTMS 033281 v.5

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

Frequency
range

Interference
current limit
[rms value]

Evaluation Evaluation parameters
method

50 Hz

15A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 50 Hz
3dB-Bandwidth: 2 Hz
Butterworth, order 2:N= *

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.2sec

SIN DATOS
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Tabla A2.11
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 4000 Hz Centre frequencies range: 4100 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 400 Hz
Butterworth, order 2*N= 6 Butterworth, order 2:N= 10
Band-Pass | e RMS calculation: 2700-5100 Band-Pass o RMS calculation:
4000 Hz 1A Filter Integration time: 0.02 sec Hz 154 Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 1 sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances:1.5 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 4500 Hz Centre frequencies range: 4500 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 400 Hz
Butterworth, order 2*N=6 Butterworth, order 2:N= 10
Band-Pass | e RMS calculation: 2700-5100 Band-Pass | e RMS calculation:
4500 Hz 1A Filter Integration time: 0.02 sec Hz 154 Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 1 sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances:1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 5250 Hz
Centre frequencies range: 5000 Hz idth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 206 Hz
Butterworth, order 2*N= 6 Butterworth, order 2:N= 6
_— _ _ o RMS calculation:
5000 Hz 1A B'amd Pass | ¢ RMS cqlcule!tlon. 4650-6360 1A B.and Pass Integration time: 0.0t sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec gelcn. time between two exceedances: 0.08
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 5250 Hz
Centre frequencies range: 5500 Hz dth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 206 Hz
Butterworth, order 2*N= 6 Butterworth, order 2:N= 6
I _ _ * RMS calculation:
5500 Hz 1A Bflnd-Pass o RMS cqlculqtlon. 4650-6360 1A B-and Pass Integration time: 0.0 sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec g'cn' time between two exceedances: 0.08
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 6250 Hz
Centre frequencies range: 6000 Hz idth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 220 Hz
Butterworth, order 2*N= 6 Butterworth, order 2:N= 6
_— _ _ o RMS calculation:
6000 Hz 1A B'amd Pass | ¢ RMS cqlcule!tlon. 4650-6360 1A B.and Pass Integration time: 0.0k sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec gelcn' time between two exceedances: 0.08
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 6250 Hz
Centre frequencies range: 6500 Hz dth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 220 Hz
Butterworth, order 2*N= 6 Butterworth, order 2:N= 6
. _ _  RMS calculation:
6500 Hz 1A Bflnd-Pass o RMS cqlculqtlon. 4650-6360 1A B-and Pass Integration time: 0.04 sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec nlcn. time between two exceedances: 0.08
o BP filter characteristics:
Centre frequencies range: 9000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N= 6
Band-Pass | e RMS calculation:
9000 Hz 0.33A Filter Integration time: 0.02 sec SIN DATOS
Time overlap: min 50 %
o Evaluation criterio:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 10000 Hz Centre frequencies range: 9500 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 360 Hz
Butterworth, order 2*N= 6 Butterworth, order 2*N= 6
Band-Pass | e RMS calculation: 9320-16755 Band-Pass | e RMS calculation:
10000 Hz 0.33A Filter Integration time: 0.02 sec Hz 0.33A Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances: 0.08 sec
N o BP filter characteristics:
* BP filter chara.cterlstlcs. Centre frequencies range: 10500 Hz
Centre frequencies range: 11000 Hz i
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 380 Hz
Butterworth. order 2*N= 6 Butterworth, order 2*N= 6
— _ _ o RMS calculation:
11000 Hz 0.33A B.and Pass | « RMS ca‘lcula.tlon. 9320-16755 0.33A B‘and Pass Integration time: 0.0k sec
Filter Integration time: 0.02 sec Hz Filter . A o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec :l'cn' time between two exceedances: 0.08
N o BP filter characteristics:
* BP filter chara.cterlstlcs. Centre frequencies range: 11500 Hz
Centre frequencies range: 12000 Hz dth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 400 Hz
Butterworth. order 2*N= 6 Butterworth, order 2*N= 6
. RMS calculation:
Band-Pass | e RMS calculation: 9320-16755 Band-Pass | & s
12000 Hz 0.33A Filter Integration time: 0.02 sec Hz 0.33A Filter Integration time: 0.04 sec

Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

Time overlap: min 50 %

« Evaluation criterio:

Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.08
sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
N o BP filter characteristics:
* BP filter chara.cterlstlcs. Centre frequencies range: 12500 Hz
Centre frequencies range: 13000 Hz idth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 425 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N= 6
_— _ _ o RMS calculation:
13000 Hz 0.33a | Band-Pass | ¢ RMS calculation: v | 9320-16755 | g 33, Band-Pass | | \tagration time: 0.0k sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec gelcn. time between two exceedances: 0.08
N o BP filter characteristics:
* BP filter chara.cterlstlcs. Centre frequencies range: 13500 Hz
Centre frequencies range: 14000 Hz dth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: k45 Hz
Butterworth. order 2*N= 6 Butterworth, order 2*N= 6
I _ _ * RMS calculation:
14000 Hz 0.33A Bflnd-Pass * RMS ‘?"“'a.“°“° v 9320-16755 0.33A B'and Pass Integration time: 0.04 sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec g'cn' time between two exceedances: 0.08
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
N o BP filter characteristics:
* BP filter chara.cterlstlcs. Centre frequencies range: 14500 Hz
Centre frequencies range: 15000 Hz idth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 470 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N= 6
_— _ _ o RMS calculation:
15000 Hz 0334 | Band-Pass | o RMS calculation: v | 2320-16755 | g 33 Band-Pass | | ieoration time: 0.04 sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec gelcn. time between two exceedances: 0.08
N o BP filter characteristics:
* BP filter chara.cterlstlcs. Centre frequencies range: 15500 Hz
Centre frequencies range: 16000 Hz dth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 490 Hz
Butterworth. order 2*N= 6 Butterworth, order 2*N= 6
I _ _ * RMS calculation:
16000 Hz 0334 | Band-Pass | o RMS calculation: v | B20-16755 | 33 Band-Pass | | +earation time: 0.0 sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec g'cn' time between two exceedances: 0.08
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
N o BP filter characteristics:
* BP filter chara.cterlstlcs. Centre frequencies range: 16500 Hz
Centre frequencies range: 17000 Hz dth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 510 Hz
Butterworth. order 2*N= 6 Butterworth, order 2*N= 6
_— _ _ o RMS calculation:
17000 Hz 0.33A B'amd Pass | « RMS ca!IcuIe!tlon. v 9320-16755 0.33A B.and Pass Integration time: 0.04 sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35sec gelcn. time between two exceedances: 0.08
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Tabla A2.12
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 4000 Hz Centre frequencies range: 4100 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 400 Hz
Butterworth, order 2*N= 6 Butterworth, order 2*N= 10
Band-Pass | e RMS calculation: 2700-5100 Band-Pass o RMS calculation:
4000 Hz 1A Filter Integration time: 0.02 sec Hz 154 Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 1 sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances: 1.5 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 4500 Hz Centre frequencies range: 4500 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 400 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N= 10
Band-Pass | e RMS calculation: 2700-5100 Band-Pass | e RMS calculation:
4500 Hz 1A Filter Integration time: 0.02 sec Hz 154 Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 1 sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances: 1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5000 Hz Centre frequencies range: 4750 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 200 Hz
Butterworth, order 2*N= 6 Butterworth, order 2*N= 6
5000 Hz 1A B‘and—Pass o RMS ca_lcule!tion: 4650-6360 1A B_and—Pass e RMS cqlcule!tion:
Filter Integration time: 0.02 sec Hz Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 5500 Hz Centre frequencies range: 5250 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 206 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
5500 Hz 1A B.and-Pass e RMS ca‘lcula.tion: 4650-6360 1A B.and-Pass e RMS cqlculqtion:
Filter Integration time: 0.02 sec Hz Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 6000 Hz Centre frequencies range: 5750 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 214 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
6000 Hz 1A B?nd-Pass o RMS calculation: 4650-6360 1A B.and-Pass o RMS calculation:
Filter Integration time: 0.02 sec Hz Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances: 0.08 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 6500 Hz Centre frequencies range: 6250 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 220 Hz
Butterworth, order 2*N= 6 Butterworth, order 2*N= 6
Band-Pass | e RMS calculation: 4650-6360 Band-Pass o RMS calculation:
6500 Hz 1A Filter Integration time: 0.02 sec v Hz 1A Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics:
Centre frequencies range: 9000 Hz
3dB-Bandwidth: 158 Hz
Butterworth, order 2*N= 6
Band-Pass | e RMS calculation:
9000 Hz 0.33A Filter Integration time: 0.02 sec SIN DATOS
Time overlap: min 50 %
o Evaluation criterio:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 10000 Hz Centre frequencies range: 9500 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 360 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
Band-Pass | e RMS calculation: 9320-19755 Band-Pass e RMS calculation:
10000 Hz 0.33A Filter Integration time: 0.02 sec v Hz 0.33A Filter Integration time: 0.0k sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances: 0.08 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 11000 Hz Centre frequencies range: 10500 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 380 Hz
Butterworth, order 2*N= 6 Butterworth, order 2*N= 6
Band-Pass | e RMS calculation: 9320-19755 Band-Pass | e RMS calculation:
11000 Hz 0.33A Filter Integration time: 0.02 sec Hz 0.33A Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 12000 Hz Centre frequencies range: 11500 Hz
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 400 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
Band-Pass | e RMS calculation: 9320-19755 Band-Pass | e RMS calculation:
12000 Hz 0.33A Filter Integration time: 0.02 sec Hz 0.33A Filter Integration time: 0.04 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec Min. time between two exceedances: 0.08 sec
N o BP filter characteristics:
* BP filter chara'cterlstlcs: Centre frequencies range: 12500 Hz
Centre frequencies range: 13000 Hz s
. 3dB-Bandwidth: 425 Hz
3dB-Bandwidth: 158 Hz Butterworth, order 2*N= 6
Butterworth, order 2*N= 6 !
. RMS calculation:
Band-Pass | e RMS calculation: 9320-19755 Band-Pass | . e
13000 Hz 0.33A Filter Integration time: 0.02 sec Hz 0.33A Filter Integration time: 0.04 sec

Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.02 sec
Min. time between two exceedances: 0.35 sec

Time overlap: min 50 %

e Evaluation criterio:

Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08
sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
N o BP filter characteristics:
* BP filter chara.cterlstlcs. Centre frequencies range: 13500 Hz
Centre frequencies range: 14000 Hz dth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: k45 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N= 6
_— _ _ o RMS calculation:
14000 Hz 0.33A B'amd Pass | « RMS ca!IcuIe!tlon. v 9320-13755 0.33A B.and Pass Integration time: 0.04 sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec gelcn. time between two exceedances: 0.08
N o BP filter characteristics:
* BP filter chara.cterlstlcs. Centre frequencies range: 14500 Hz
Centre frequencies range: 15000 Hz dth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 470 Hz
Butterworth. order 2*N= 6 Butterworth, order 2*N= 6
I _ _ * RMS calculation:
15000 Hz 0.33A Bflnd-Pass * RMS ‘?"“'a.“°“° v 9320-19755 0.33A B'and Pass Integration time: 0.04 sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec g'cn' time between two exceedances: 0.08
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
N o BP filter characteristics:
* BP filter chara.cterlstlcs. Centre frequencies range: 15500 Hz
Centre frequencies range: 16000 Hz idth:
3dB-Bandwidth: 158 Hz 3dB-Banduwidth: k90 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N= 6
_— _ _ o RMS calculation:
16000 Hz 0.33a | Band-Pass | ¢ RMS calculation: v | 9320-19755 1 g 33, Band-Pass | | \tagration time: 0.0k sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35 sec gelcn' time between two exceedances: 0.08
N o BP filter characteristics:
© BP filter chara.cterlstlcs. Centre frequencies range: 16500 Hz
Centre frequencies range: 17000 Hz dth:
3dB-Bandwidth: 158 Hz 3dB-Bandwidth: 510 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N= 6
. _ _  RMS calculation:
17000 Hz 0.33A Bflnd-Pass * RMS ‘?"“'a.“°“° v 9320-19755 0.33A B'and Pass Integration time: 0.04 sec
Filter Integration time: 0.02 sec Hz Filter . o o
Time overlap: min 50 % Time overlap: min 50 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 0.02 sec Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.35sec nlcn. time between two exceedances: 0.08
5.1.10.-AZLM: Pedal Zp30H, Zp30K
Tabla A2.13
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bodiF PuBLc adifF
THALES-HITACHI ERA ERTMS 033281 v.5
FISOUSIRY Emission Emission Emission . RSN Emission | Emission | Emission .
range limit X limit Y limit Z itk range limitX | hmitY | limitZ itk
Band defined by Axis Axis Axis Evaluation | (butterworth) | Evaluation |EV Band defined by Axis Axis Axis Evaluation |(butterworth) |Evaluation
the centre [dBuAIm] [dBuAIm] [dBpAIm] method and 3 dB- | parameters the centre [dBuAim]  |[dBuAm] | [dBuA/m] method and 3 dB- |parameters
frequency H H ! bandwidth frequency x x x bandwidth
[kiiz] (RMS) (RMS) (RMS) [kHiz] (RMS) (RMS) (RMS)
20%
overlap
Band . Lth order | Integration Band - Lth order (3dB
1 27-32 114 94 101 BP +-12 Hz time: & ms v 1 27-41.2 93 93 98 BP 300 Hz points)
Integration
time: 1 ms
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1.11.-s16 (o0 Pedar Zp3oc

PUBLICA

hodiF

Tabla A2.14
THALES-HITACHI ERA ERTMS 033281 v.5
FISOUSIRY Emission Emission Emission - LRSI Emission | Emission | Emission .
range limitX | GmitY | limitZ i O range imitX | LmitY | limitZ il
Band defined by Axis Axis Axis Evaluation | (butterworth) | Evaluation |EV Band defined by Axis Axis Axis Evaluation |(butterworth) |Evaluation
the centre [dBuAIm] [dBuAIm] [dBpAIm] method and 3 dB- | parameters the centre [dBuAim]  |[dBuAm] | [dBuA/m] method and 3 dB- |parameters
frequency H H ! bandwidth frequency x x x bandwidth
[kiz] (RMS) (RMS) (RMS) [ktiz] (RMS) (RMS) (RMS)
20%
overlap
Band Lth order Integration Band Lth order (3dB
1 27-32 114 9% 101 BP +-12 Hz time: ks ms v 1 27-41.2 93 93 98 BP 300 Hz points)
Integration
time: 1 ms
5.1.12.-RSL: Pedal Zp30C
Tabla A2.15
THALES-HITACHI ERA ERTMS 033281 v.5
Frequency G G A Frequency G G G
range E:::lsistl;n E:?rlnsist“;n E::lr:lsistlt;n Filter  order range E:;'r:'sist';" E:;'r:'sist";" E:;":lsist';" Filter  order
pand | defined by Axis Axis Axis Evaluation | (butterworth) | Evaluation |EV pang |defined by | T . Axis Axis | Evaluation (butterworth) |Evaluation
the centre [dBuA/m] [dBuA/m] [dBpAIm] method and 3 dB- | parameters the centre [dBuA/m] |[dBpAim] |[dBuA/m] method and 3 dB- |parameters
frequency ! ! s bandwidth frequency H H H bandwidth
[ktz] (RMS) (RMS) (RMS) [ktiz] (RMS) (RMS) (RMS)
20%
overlap
Band . Lth order | Integration Band - Lth order (3dB
1 27-32 114 94 101 BP +-12 Hz time: & ms v 1 27-41.2 93 93 98 BP 300 Hz points)
Integration
time: 1 ms
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11.13.-c'50 VR RERMA

5.1.13.1.-CC (3 KV, 1,5 KV) LiMITES DE INTERFERENCIA ELECTROMAGNETICA

Tabla A2.16

ORDEN TMA 576-2020 ERA ERTMS 033281 v.5

Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method v range current limit | method
[rms value] [rms value]

o BP filter characteristics:
Centre frequencies range: 50 Hz
3dB-Bandwidth: 2 Hz
Butterworth, order 2-N= *

Band-Pass

50 Hz 15A Filter

o RMS calculation: SIN DATOS
Integration time: 0.02 sec

Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.2sec

5.1.14.-ITE JS (HVI)

5.1.14.1.-CC (3 KV, 1,5 KV) LiMITES DE INTERFERENCIA ELECTROMAGNETICA

Considerado por la normativa nacional espafiola (Orden TMA 576-2020) dentro de los Circuitos de via “/nmunes a las interferencias generadas por el
material rodante debido a la forma de onda de la serial del circuito de via.”
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1.15.-016iCo

OCIDAD

PUBLICA

5.1.15.1.-CC (3 KV, 1,5 KV) LiMITES DE INTERFERENCIA ELECTROMAGNETICA

hodiF

Tabla A2.17
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
. . BP filter characteristics:
BP filter characteristics: ¢ .
* Centre frequencies range: 2100 Hz Centre frequencies range: 2100 Hz
3dB-Bandwidth: 400 Hz. 3dB-Bandwidth: 400 Hz
Tchebyshev order 2*N= 10, Ripple = 0.01 dB Tchebyshev order 2*N= 10, Ripple = 0.01 dB
2100 Hz 2.2 A B‘and-Pass « RMS calculation: 1900-2700 2.2 A Bflnd-Pass o RMS calc.ulatllon:
Filter Integration time: 1 sec Hz Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of éxceedance‘ 1 sec Maximum time of exceedance: 1 sec
’ Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
Centre frequendies range: 2500 Hz Centre frequencies range: 2500 Hz
3dB-Bandwidth: 400 Hz 3dB-Bandwidth: 400 Hz
Tchebyshev order 2*N= 10, Ripple = 0.01 dB Tchebyshev order 2*N= 10, Ripple = 0.01 dB
2500 Hz 2.9 A Bgnd-Pass « RMS calculation: 1900-2700 2.2 A B.and-Pass o RMS calc.ulatl.on:
Filter Integration time: 1 sec Hz Filter Integration time: 1 sec
Time overlap: mi.n 50 % Time overlap: min 90 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 1 sec Maximum time of exceedance: 1 sec
: Min. time between two exceedances: 1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
« BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 2000 Hz Centre frequencies range: 2900 Hz
3dB-Bandwidth: 400 Hz 3dB-Bandwidth: 400 Hz
Tchebyshev orde.r 2*N= 10, Ripple = 0.01 dB Tchebyshev order 2*N= 10, Ripple = 0.01 dB
Band-Pass . 2700-5100 Band-Pass | e RMS calculation:
2900 Hz 1.5A Filter I.nger:lgiactai:)c:lte;:l:zr'l.l sec Hz 154 Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of ex.ceedance' 1 sec Maximum time of exceedance: 1 sec
i Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 3300 Hz Centre frequencies range: 3300 Hz
3dB-Bandwidth: 400 Hz 3dB-Bandwidth: 400 Hz
Tchebyshev order 2#N= 10, Ripple = 0.01 dB Tchebyshev order 2*N=10, Ripple = 0.01 dB
Band-Pass _— 2700-5100 Band-Pass | e RMS calculation:
3300 Hz 154 Filter rn:tczlgiactai:::ltai;:?'l sac Hz 154 Filter Integration time: 1 sec
Time overlap: mi.n 50 % Time overlap: min 90 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 1 sec Maximum time of exceedance: 1 sec
i Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 3700 Hz Centre frequencies range: 3700 Hz
3dB-Bandwidth: 400 Hz 3dB-Bandwidth: 400 Hz
Tchebyshev orde.r 2*N= 10, Ripple = 0.01 dB Tchebyshev order 2*N= 10, Ripple = 0.01 dB
Band-Pass I 2700-5100 Band-Pass | e RMS calculation:
3700 Hz 1.5A Filter I'ﬁ?gi;;:::';:::_"l sac Hz 154 Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of ex.ceedance' 1 sec Maximum time of exceedance: 1 sec
: Min. time between two exceedances: 1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
« BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 2100 Hz (Centre frequencies range: 4100 Hz
3dB-Bandwidth: 400 Hz 3dB-Bandwidth: 400 Hz
Tchebyshev orde.r 2*N= 10, Ripple = 0.01 dB Tchebyshev order 2*N= 10, Ripple = 0.01 dB
Band-Pass . 2700-5100 Band-Pass | e RMS calculation:
4100 Hz 1.5A Filter I.nger:lgiactai:)c:lte;:l:zr'l.l sec Hz 154 Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of ex.ceedance' 1 sec Maximum time of exceedance: 1 sec
i Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 2100 Hz Centre frequencies range: 4500 Hz
3dB-Bandwidth: 400 Hz 3dB-Bandwidth: 400 Hz
Tchebyshev order 2*N= 10, Ripple = 0.01 dB Tchebyshev order 2= 10, Ripple = 0.01 dB
Band-Pass _— 2700-5100 Band-Pass | e RMS calculation:
4500 Hz 154 Filter rn:tczlgiactai:::ltai;:?'l sac Hz 154 Filter Integration time: 1 sec
Time overlap: mi.n 50 % Time overlap: min 90 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of ex.ceedance' 1 sec Maximum time of exceedance: 1 sec
i Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 2100 Hz Centre frequencies range: 4900 Hz
3dB-Bandwidth: 400 Hz 3dB-Bandwidth: 400 Hz
Tchebyshev orde.r 2*N= 10, Ripple = 0.01 dB Tchebyshev order 2*N= 10, Ripple = 0.01 dB
Band-Pass I 2700-5100 Band-Pass | e RMS calculation:
4900 Hz 1.5A Filter I'ﬁ?gi;;:::';:::_"l sac Hz 154 Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of ex.ceedance' 1 sec Maximum time of exceedance: 1 sec
: Min. time between two exceedances: 1.5 sec
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5.1.16.1.-25 KV CA, 50 Hz LIMITES DE INTERFERENCIA ELECTROMAGNETICA

hodiF

Tabla A2.18

EN 50238-2:2020 ERA ERTMS 033281 v.5

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

1533-1566
Hz

0.806 A

Band-Pass
Filter

o BP filter characteristics: 1550
Centre frequencies range: 1549 Hz
3dB-Bandwidth: 12 Hz
Butterworth, order 2*N= *

o RMS calculation:
Integration time: 0.04 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.04 sec

1500-3200
Hz

3A

FFT

Time window 1s, Hanning window,
Min. 80% overlap
Maximum time of exceedance: 0.3s

1682-1716
Hz

0.731A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 1699 Hz
3dB-Bandwidth: 12 Hz
Butterworth, order 2*N= *

o RMS calculation:
Integration time: 0.04 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.04 sec

1500-3200
Hz

3A

FFT

Time window 1s, Hanning window,
Min. 80% overlap
Maximum time of exceedance: 0.3s
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
o BP filter characteristics:
Centre frequencies range: 1848 Hz
3dB-Bandwidth: 12 Hz
Butterworth, order 2*N= *
_ _ _ e Time window 1s, Hanning window,
ﬁizBl 1865 0.753 A Eﬁ:edr Pass o RMS calculation: X :Igoo 3200 3A FFT e Min. 80% overlap
Integration time: 0.04 sec Maximum time of exceedance: 0.3s
Time overlap: min 50 %
o Evaluation criterio:
Maximum time of exceedance: 0.04 sec
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 2100 Hz
Centre frequencies range: 1996 Hz dth:
3dB-Bandwidth: 12 Hz 3dB-Banduwidth: k00 Hz
Butterworth. order 2*N= * Butterworth, order 2*N=10
1979-2013 0.696 A B‘and-Pass « RMS calculation: & | 1900-2700 2.9 A B-and-Pass e RMS cqlcula!tlon:
Hz Filter s Hz Filter Integration time: 1 sec
Integration time: 0.04 sec . R o
Time overlap: min 50 % Time overlap: min 30 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec nguqum time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
e o BP filter characteristics:
® BP filter chara.cterlstlcs. Centre frequencies range: 2100 Hz
Centre frequencies range: 2146 Hz dth:
3dB-Bandwidth: 12 Hz 3dB-Bandwidth: 400 Hz
Butterworth. order 2*N= * Butterworth, order 2*N=10
2129-2163 0.498 A B_and-Pass « RMS calculation: & | 1900-2700 2.2 A B-and-Pass e RMS cqlculqtlon:
Hz Filter s Hz Filter Integration time: 1 sec
Integration time: 0.04 sec . lap: min 90 %
Time overlap: min 50 % Time overlap: min 90 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of exceedance: 0.04 sec Ma".‘"‘“!“ time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 2100 Hz
Centre frequencies range: 2296 Hz dth:
3dB-Bandwidth: 12 Hz 3dB-Banduwidth: k00 Hz
Butterworth. order 2*N= * Butterworth, order 2*N= 10
2279-2313 0.492 A B‘and—Pass « RMS calculation: & | 1900-2700 2.9 A B_and—Pass e RMS cqlcule!tlon:
Hz Filter L, Hz Filter Integration time: 1 sec
Integration time: 0.04 sec . la: min 90 %
Time overlap: min 50 % Time overlap: min 90 %
o Evaluation criterio: N Ev_a Iuatiop criterio:
Maximum time of exceedance: 0.04 sec M.ax'm.um time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 2100 Hz
Centre frequencies range: 2445 Hz s
3dB-Bandwidth: 12 Hz 3dB-Bandwidth: 400 Hz
Butterworth. order 2*N= * Butterworth, order 2*N= 10
2428-2462 T B.and-Pass « RMS calculation: % | 1900-2700 2.2 A B.and-Pass e RMS cqlculqtlon:
Hz Filter P Hz Filter Integration time: 1 sec
Integration time: 0.04 sec . lap: mi o
Time overlap: min 50 % Time overlap: min 30 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec Mfmm‘um time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
. . Centre frequencies range: 2100 Hz
Centre frequencies range: 2593 Hz 3d dwidth: 400
3dB-Bandwidth: 12 Hz B-Bandwidth: L00 Hz
Butterworth. order 2*N= * Butterworth, order 2*N= 10
2576-2610 Band-Pass s & | 1900-2700 Band-Pass | e RMS calculation:
Hz 0.416 A Filter * RMS “‘!"“'?tm"- Hz 2.24 Filter Integration time: 1 sec
Integration time: 0.04 sec . lap: mi o
Time overlap: min 50 % Time overlap: min 90 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec M-axm'!um time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
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Tabla A2.19

hodiF

EN 50238-2:2020

ERA ERTMS 033281 v.5

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

1533-1566
Hz

0.134 A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 1549 Hz
3dB-Bandwidth: 12 Hz
Butterworth, order 2*N= *

o RMS calculation:
Integration time: 2 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.04 sec

1500-2700
Hz

3A

FFT

Time window 1s, Hanning window,
Min. 80% overlap
Maximum time of exceedance: 0.3s

1682-1716
Hz

0.101 A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 1699 Hz
3dB-Bandwidth: 12 Hz
Butterworth, order 2*N= *

o RMS calculation:
Integration time: 2 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.04 sec

1500-2700
Hz

0.3A

FFT

Time window 1s, Hanning window,
Min. 80% overlap
Maximum time of exceedance: 0.3s

1831-1865
Hz

0.142 A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 1848 Hz
3dB-Bandwidth: 12 Hz
Butterworth, order 2*N=*

o RMS calculation:
Integration time: 2 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.04 sec

1500-2700
Hz

3A

FFT

Time window 1s, Hanning window,
Min. 80% overlap
Maximum time of exceedance: 0.3s
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 2100 Hz
Centre frequencies range: 1996 Hz idth:
3dB-Bandwidth: 12 Hz 3dB-Banduwidth: k00 Hz
Butterworth. order 2*N= * Butterworth, order 2*N= 10
1979-2013 0.091 A B‘and—Pass « RMS calculation: & | 1900-2700 2.9 A B_and—Pass e RMS cqlcule!tlon:
Hz Filter L, Hz Filter Integration time: 1 sec
Integration time: 2 sec . lap: min 90 %
Time overlap: min 50 % Time overlap: min 90 %
o Evaluation criterio: N Ev_a Iuatiop criterio:
Maximum time of exceedance: 0.04 sec Max.lmurn time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 2100 Hz
Centre frequencies range: 2146 Hz s
3dB-Bandwidth: 12 Hz 3dB-Bandwidth: 400 Hz
Butterworth. order 2*N= * Butterworth, order 2*N= 10
2129-2163 0.148 A B.and-Pass « RMS calculation: % | 1900-2700 2.2 A B.and-Pass e RMS cqlculqtlon:
Hz Filter P Hz Filter Integration time: 1 sec
Integration time: 2 sec . lap: mi o
Time overlap: min 50 % Time overlap: min 30 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec M"”‘.‘“‘“T" time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
. . Centre frequencies range: 2100 Hz
Centre frequencies range: 2296 Hz 3d dwidth: 400
3dB-Bandwidth: 12 Hz B-Bandwidth: L00 Hz
Butterworth. order 2*N= * Butterworth, order 2*N= 10
2279-2313 Band-Pass s & | 1900-2700 Band-Pass | e RMS calculation:
Hz 0.132A Filter * RMS “‘!"“'?tm"- Hz 2.24 Filter Integration time: 1 sec
Integration time: 2 sec . lap: mi o
Time overlap: min 50 % Time overlap: min 90 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec Max-lmupl time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 2500 Hz
Centre frequencies range: 2445 Hz dth:
3dB-Bandwidth: 12 Hz 3dB-Bandwidth: 400 Hz
Butterworth. order 2*N= * Butterworth, order 2*N= 10
2428-2462 0.143 A B‘and—Pass « RMS calculation: & | 1900-2700 2.9 A B_and—Pass o RMS cqlcule!tlon:
Hz Filter L, Hz Filter Integration time: 1 sec
Integration time: 2 sec . lap: min 90 %
Time overlap: min 50 % Time overlap: min 30 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of exceedance: 0.04 sec Max.lmurn time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
. : Centre frequencies range: 2500 Hz
Centre frequencies range: 2593 Hz e
3dB-Bandwidth: 12 Hz 3dB-Bandwidth: 400 Hz
Butterworth. order 2*N= * Butterworth, order 2*N= 10
2576-2610 0.167 A Bgnd-Pass « RMS calculation: & | 1900-2700 2.2 A B.and-Pass o RMS cqlculqtlon:
Hz Filter P Hz Filter Integration time: 1 sec
Integration time: 2 sec . lap: mi o
Time overlap: min 50 % Time overlap: min 30 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.04 sec M"”‘.‘“‘“T" time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
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1.17.-EBTTRACK BOG A"

5.1.17.1.-25 KV CA, 50 Hz LIMITES DE INTERFERENCIA ELECTROMAGNETICA

PUBLICA

hodiF

Tabla A2.20: EBITRACK 400:25kv 50Hz Limites de Frecuencia en Circuitos de Via de Doble Carril en plena via para Frecuencias dentro de Banda

EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
Time window 1s *  Time window 1,
1544-1554 0.953 [A] FFT Hanning window % 1500-3200 3A FFT . Ha‘nnlng window,
Hz 50% overlap Hz e Min. 80% overlap
e Maximum time of exceedance: 0.3s
Time window 1s e Time window 1s,
1694-170L 0.936 [A] FFT Hanning window % 1500-3200 3A FFT . Ha.nmn;i window,
Hz 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
Time window 1s e Time window 1s,
1843- Hanning window 1500-3200 e Hanning window
. 3A FFT R !
1853Hz 0.810 [A] FFT 50% overlap X e Min. 80% overlap
Maximum time of exceedance: 0.3s
Time window 1s e Time window 1s,
1991-2001 0.778 [A] FFT Hanning window % 1500-3200 3A FFT . Ha‘mnmg window,
fz 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
Time window 1s e Time window 1s,
2141-2151 0.663 [A] FFT Hanning window X 1500-3200 3A FFT . Ha.nmng window,
Hz 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
Time window 1s e Time window 1s,
2291-2301 0.628 [A] FFT Hanning window % 1500-3200 3A FFT . Ha'mnlng window,
Hz 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
Time window 1s e Time window 1s,
2440-2450 0.545 [A] FFT Hanning window % 1500-3200 3A FFT . Ha.nnmg window,
Hz 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
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EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
e Time window 1s e Time window 1s,

2588-2598 0.547 [A] FFT e Hanning window v 1500-3200 0.3A FFT . He'mnlng window,

Hz . 50% overlap Hz e Min. 80% overlap

Maximum time of exceedance: 0.3s
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ALTA VELOCI DAI}abla A2.21: EBITRACK 400 25kv 50Hz: Limite de Frecuencia Fuera de Banda en Circuitos de Via de Doble Carril en plena via

EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method EV range current limit | method
[rms value] [rms value]
e Time window 1s e Time window 1s,
1554-1594 2.383 A FFT e Hanning window v 1500-3200 0.3A FFT . He?nnmg window,
Hz . 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
1705-174L 2.340 A FFT e Hanning window v 1500-3200 0.3A FFT . Ha.nmng window,
Hz . 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
1854-189L 2.025 A FFT e Hanning window v 1500-3200 0.3 A FFT . Ha‘mnlng window,
Hz . 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2002-204 1.945 A FFT e Hanning window v 1500-3200 0.3A FFT . Ha'nmng window,
Hz . 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2152-2194 1.658 A FFT e Hanning window v 1500-3200 0.3A FFT . Ha.nmng window,
" e 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2302-2344 1570 A FFT o Hanning window v 1500-3200 0.3A FFT . Ha‘mnmg window,
Hz . 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2451-249L 1.363 A FFT e Hanning window v 1500-3200 0.3A FFT . Ha.nnmg window,
Hz .« 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2599-264L 1.368 A FFT o Hanning window % 1500-3200 3A FFT . Ha.mnlng window,
Hz . 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
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ALTA VELOCIDAD  7.4,5 42 22: FBITRACK 400 25kv 50Hz: Limite de Frecuencia

en Circuitos de Via de Doble Carril en Areas de Estaciones

EN 50238-2:2020 ERA ERTMS 033281 v.5

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

Frequency
Ev range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

5665-5735
Hz

1.081A

FFT

Time window 1s
Hanning window

50% overlap

¢ | 3450-7550
Hz

15A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 5750 Hz
3dB-Bandwidth: 600 Hz
Butterworth, order 2-N= 10

¢ RMS calculation:
Integration time: 1 sec
Time overlap: min 90 %

o Evaluation criterio:
Maximum time of exceedance: 1 sec
Min. time between two exceedances:1.5 sec

6065-6135
Hz

1.073A

FFT

Time window 1s
Hanning window

50% overlap

K | 3450-7550
Hz

15A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 6250 Hz
3dB-Bandwidth: 600 Hz
Butterworth, order 2-N= 10

 RMS calculation:
Integration time: 1 sec
Time overlap: min 90 %

e Evaluation criterio:
Maximum time of exceedance: 1 sec
Min. time between two exceedances:1.5 sec

6465-6535
Hz

1.052 A

FFT

Time window 1s
Hanning window

50% overlap

X | 3450-7550
Hz

15A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 6250 Hz
3dB-Bandwidth: 600 Hz
Butterworth, order 2:N= 10

o RMS calculation:
Integration time: 1 sec
Time overlap: min 90 %

e Evaluation criterio:
Maximum time of exceedance: 1 sec
Min. time between two exceedances:1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
o BP filter characteristics:
Centre frequencies range:6750 Hz
3dB-Bandwidth: 600 Hz
Butterworth, order 2-N= 10
e Time window 1s
6865-6935 1.062 A FFT e Hanning window &K | 3u50-7550 1.5 A B_and—Pass e RMS calc-ulatl.on:
Hz . 50% overla Hz Filter Integration time: 1 sec
? P Time overlap: min 90 %
e Evaluation criterio:
Maximum time of exceedance: 1 sec
Min. time between two exceedances:1.5 sec
o BP filter characteristics:
Centre frequencies range: 7250 Hz
3dB-Bandwidth: 600 Hz
Butterworth, order 2:N= 10
e Time window 1s
7265-7335 1.046 A FFT o Hanning window € | 3450-7550 1.5A B.and-Pass e RMS calc.ulatl‘on:
Hz . 50% overla Hz Filter Integration time: 1 sec
° P Time overlap: min 90 %
e Evaluation criterio:
Maximum time of exceedance: 1 sec
Min. time between two exceedances:1.5 sec
e Time window 1s
;265-7735 1.058 A FFT o Hanning window SIN DATOS
e 50% overlap
e Time window 1s
fl(z)65-8135 1.053 A FFT e Hanning window SIN DATOS
e 50% overlap
e Time window 1s
fl12+65-8535 1.149 A FFT ¢ Hanning window SIN DATOS

e 50% overlap
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Tabla A2.23: EBITRACK 400:3kv (C Limites de Frecuencia en Circuitos de Via de Doble Carril en plena via para Frecuencias dentro de Banda

EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
e Time window 1s e Time window 1s,
1544-1554 0.953 [A] FFT e Hanning window X 1500-2700 3A FFT o Hﬁnnlng window,
fz e 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
1694-170L 0.936 [A] FFT e Hanning window v 1500-2700 0.3A FFT o Hénnlng window,
e e 50% overlap Hz o  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
1843- o Hanning window 1500-2700 e Hanning window
. 3A FFT . !
1853Hz 0.810[A] | FFT . 0% overla X | «  Min. 80% overlap
° P Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
1991-2001 0.778 [A] FFT e Hanning window v 1500-2700 0.3 A FFT . Hénnlng window,
" e 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2141-2151 0.663 [A] FFT o Hanning window % 1500-2700 3A FFT o Hﬁnnmg window,
He e 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2291-2301 0.628 [A] FFT o Hanning window v 1500-2700 0.3A FFT o Hgnnmg window,
e e 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2440-2450 0.545 [A] FFT e Hanning window X 1500-2700 3A FFT ) Ha.mnlng window,
e e 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2588-2598 0.547 [A] FFT o Hanning window v 1500-2700 0.3 A FFT o Hennmg window,
Hz . 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
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EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
e Time window 1s e Time window 1s,
1554-1594 2.383 A FFT e Hanning window 1500-2700 3A FFT ) H:?nnlng window,
He «  50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
1705-174L 2.340 A FFT Hanning window 1500-2700 0.3A FFT o Hénnlng window,
e e 50% overlap Hz o  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
1854-189L 2.025 A FFT Hanning window 1500-2700 0.3 A FFT o Hgnnlng window,
iz e 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2002-204L 1.945 A FFT e Hanning window 1500-2700 3A FFT o Hénnlng window,
Hz . 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2152-2194 1.658 A FFT e Hanning window 1500-2700 3A FFT o Hénnlng window,
e e 50% overlap Hz o  Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2302-2344 1570 A FFT o Hanning window 1500-2700 3A FFT o Hgnnmg window,
Hz . 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2451-249L 1.363 A FFT e Hanning window 1500-2700 3A FFT ) Ha_mnln% window,
fz e 50% overlap Hz e Min. 80% overlap
Maximum time of exceedance: 0.3s
e Time window 1s e Time window 1s,
2599-264L 1.368 A FFT o Hanning window 1500-2700 0.3 A FFT o Hennmg window,
e e 50% overlap Hz e  Min. 80% overlap
Maximum time of exceedance: 0.3s
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e Via de Doble Carril en plena via para Frecuencias dentro de Banda

EN 50238-2:2020

ERA ERTMS 033281 v.5

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

5665-5735
Hz

1.081A

FFT

Time window 1s
Hanning window

50% overlap

4650-6360
Hz

1A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 5250 Hz
3dB-Bandwidth: 206 Hz
Butterworth, order 2:N= 6

¢ RMS calculation:
Integration time: 0.04 sec
Time overlap: min 50 %

o Evaluation criterio:

Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.08
sec

6065-6135
Hz

1.073A

FFT

Time window 1s
Hanning window

50% overlap

4650-6360
Hz

1A

Band-Pass
Filter

o BP filter characteristics:

Centre frequencies range: 5250 Hz
3dB-Bandwidth: 206 Hz
Butterworth, order 2:N= 6

¢ RMS calculation:
Integration time: 0.04 sec
Time overlap: min 50 %

o Evaluation criterio:

Maximum time of exceedance: 0.0L sec
Min. time between two exceedances: 0.08
sec
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EN 50238-2:2020

ERA ERTMS 033281 v.5

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

Ev

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

6465-6535
Hz

1.052A

e Time window 1s
FFT ¢ Hanning window

e 50% overlap

3450-7550
Hz

15A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 6750 Hz
3dB-Bandwidth: 600 Hz
Butterworth, order 2-N= 10

¢ RMS calculation:
Integration time: 1 sec
Time overlap: min 90 %

o Evaluation criterio:
Maximum time of exceedance: 1 sec
Min. time between two exceedances:1.5 sec

6865-6935
Hz

1.062 A

e Time window 1s

FFT o Hanning window

e 50% overlap

3450-7550
Hz

15A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 6750 Hz
3dB-Bandwidth: 600 Hz
Butterworth, order 2-N= 10

o RMS calculation:
Integration time: 1 sec
Time overlap: min 90 %

e Evaluation criterio:
Maximum time of exceedance: 1 sec
Min. time between two exceedances:1.5 sec

7265-7335
Hz

1.046 A

e Time window 1s

FFT Hanning window

e 50% overlap

3450-7550
Hz

15A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 6750 Hz
3dB-Bandwidth: 600 Hz
Butterworth, order 2-N= 10

o RMS calculation:
Integration time: 1 sec
Time overlap: min 90 %

e Evaluation criterio:
Maximum time of exceedance: 1 sec
Min. time between two exceedances:1.5 sec
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EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]

e Time window 1s
3265—7735 1.058 A FFT e Hanning window SIN DATOS

e 50% overlap

e Time window 1s
1:'(2165-8135 1.053 A FFT Hanning window SIN DATOS

e 50% overlap

e Time window 1s
8465-8535 1.149 A FFT e Hanning window SIN DATOS
Hz

e 50% overlap
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Tabla A2.26

ORDEN TMA 576-2020

ERA ERTMS 033281 v.5

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

Frequency
range

Interference
current limit
[rms value]

Evaluation Evaluation parameters
method

50 Hz

15A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 50 Hz
3dB-Bandwidth: 2 Hz
Butterworth, order 2:N= *

o RMS calculation:
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.2sec

SIN DATOS
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Tabla A2.27
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 57 Hz Centre frequencies range: 75 Hz
3dB-Bandwidth: 20 Hz 3dB-Bandwidth: 5 Hz
Butterworth, order 2*N= 6 Butterworth, order 2*N= 8
75 Hz 0.5 A Band-Pass | e RMS calculation: 70.5-79.5 1.9 A Band-Pass o RMS calculation:
’ Filter Integration time: 0.2 sec Hz : Filter Integration time: 0.5 sec
Time overlap: min 50 % Time overlap: min 75 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.2 sec Maximum time of exceedance: 1 sec
Min. time between two exceedances: 1.7 sec Min. time between two exceedances: 2 sec
o BP filter characteristics: o BP filter characteristics:
Centre frequencies range: 225 Hz Centre frequencies range: 225.45 Hz
3dB-Bandwidth: 20 Hz 3dB-Bandwidth: 6.5 Hz
Butterworth, order 2*N=6 Butterworth, order 2*N=6
225 Hz 1A Band-Pass | e RMS calculation: 205.5- LA Band-Pass | e RMS calculation:
Filter Integration time: 0.2 sec 245.4 Hz Filter Integration time: 0.5 sec
Time overlap: min 50 % Time overlap: min 50 %
o Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.2 sec Maximum time of exceedance: 0.2 sec
Min. time between two exceedances: 1.7 sec Min. time between two exceedances: 2 sec
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EN 50238-2:2020

ERA ERTMS 033281 v.5

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

Ev

Interference
current limit
[rms value]

Frequency
range

Evaluation Evaluation parameters
method

375 Hz

1A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 375 Hz
3dB-Bandwidth: 20 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.2 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.2 sec
Min. time between two exceedances: 1.7 sec

SIN DATOS

525 Hz

1A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 525 Hz
3dB-Bandwidth: 20 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.2 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.2 sec
Min. time between two exceedances: 1.7 sec

SIN DATOS

675 Hz

1A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 675 Hz
3dB-Bandwidth: 20 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: 0.2 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.2 sec
Min. time between two exceedances: 1.7 sec

SIN DATOS
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5.1.20.1.-CC (3 KV, 1,5 KV) LiMITES DE INTERFERENCIA ELECTROMAGNETICA

Tabla A2.28

ORDEN TMA 576-2020 ERA ERTMS 033281 v.5

Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]

o BP filter characteristics:
Centre frequencies range: 50 Hz
3dB-Bandwidth: 2 Hz
Butterworth, order 2:N= *
50 Hz 15A E:;:Iedr-Pass o RMS calculation: SIN DATOS
Integration time: 0.02 sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.2sec
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Integration time: ** sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.3 sec

Tabla A2.29
EN 50238-2:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics:
Centre frequencies range: 1700 Hz
3dB-Bandwidth: 90 Hz
Butterworth, order 2*N= 6 . .
e Time window 1s
1700 Hz 0.3A Band-Pass | _ pvs calculation: 1500-3200 | 5, FFT *  Hanning window,
Filter AR Hz e Min. 80% overlap
Integration time: ** sec e Maximum time of exceedance: 0.3s
Time overlap: min 50 % e
o Evaluation criterio:
Maximum time of exceedance: 0.3 sec
o BP filter characteristics: * BP filter charactg ristics: .
. . Centre frequencies range: 2100 Hz
Centre frequencies range: 2000 Hz S
. 3dB-Bandwidth: 400 Hz
3dB-Bandwidth: 30 Hz Butterworth, order 2*N= 10
Butterworth, order 2*N= 6 ' -
Band-Pass . 1900-2700 Band-Pass | e RMS calculation:
2000 Hz 0.34 Filter * RMS calculation: Hz 2.24 Filter Integration time: 1 sec

Time overlap: min 90 %

« Evaluation criterio:
Maximum time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method Ev range current limit | method
[rms value] [rms value]
« BP filter characteristics: o BP filter characteristics:
Centre frequencies ranée' 2300 Hz Centre frequencies range: 2100 Hz
3dB-Bandwidth: 90 Hz 3dB-Bandwidth: 400 Hz
Butterworth or('ier 2*N= 6 Butterworth, order 2*N=10
2300 Hz 0.3 A B‘and—Pass « RMS calculation: & | 1900-2700 2.9 A B_and—Pass e RMS calc-ulatl.on:
Filter Integration time: ** sec Hz Filter Integration time: 1 sec
Time overlap: min 50 % Time overlap: min 90 %
« Evaluation criterio: o Evaluation criterio:
Maximum time of exceedance: 0.3 sec M.ax'm.um time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
« BP filter characteristics: o BP filter characteristics:
Centre frequencies ranée' 2600 Hz Centre frequencies range: 2100 Hz
3dB-Bandwidth: 90 Hz 3dB-Bandwidth: 400 Hz
Butterworth or&er 2*N= 6 Butterworth, order 2*N= 10
2600 Hz 0.3 A Bgnd-Pass « RMS calculation: & | 1900-2700 2.2 A B.and-Pass e RMS calc.ulatl‘on:
Filter Integration time: ** sec Hz Filter Integration time: 1 sec
Time overlap: mi.n 50 % Time overlap: min 90 %
« Evaluation criterio: e Evaluation criterio:
Maximum time of exceedance: 0.3 sec Mfmm‘um time of exceedance: 1 sec
Min. time between two exceedances: 1.5 sec
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Tabla A2.30
FRAUSCHER ERA ERTMS 033281 v.5
Frequency Frequency
range Emission Emission Emission Filter order range Emission Emission Emission Filter order |Evaluatio
Band defined by | limitXAxis | limitY Axis | limitZ Axis | Evaluation (butterworth) Evaluation v Band defined by | limit X Axis | limitY Axis |limitZ Axis |Evaluation |(butterworth) |n
the centre | [dBpA/m] [dBpA/m] [dBpA/m] method and 3 dB- | parameters the centre |[dBpA/m] |[dBpA/m] |[dBpA/m]  |method and 3 dB- |paramet
frequency (RMS) (RMS) (RMS) bandwidth frequency  |(RMS) (RMS) (RMS) bandwidth ers
[khz] [knz]
20%
overlap
20% overlap
Band 3 . - . (3dB-
(RSR122 [1115t01145 | 99,7 78,6 61,7 BP ith order; (Im points) | g0 | Band | 4556 1250 | 119 113 113 BP bthorder; 10 | o),
oD ntegration 3 kHz Integrati
6,0 kHz time: 2 ms on time
1.5 ms
20%
overlap
20% overlap
Band 3 - . (3dB-
(RSR122 |1020t01050 | 99,8 783 61,8 BP ";ho";:e’ (Im points) | g0 | Band | 4006 1550 | 119 113 113 BP bthorder; 10 | borg).
SYS2) 0 iz I]tegratlon 3 kHz Integrati
time: 2 ms on time
1.5 ms
Tabla A2.31
Rango de frecuencia Direccion Aumento de los limites del campo magnético Aumento de los limites de campo
del para un tiempo de integracion reducido de 0,5 magnético para un tiempo de
campo X Tint integracion reducido de 0,25 X Ty
[dB] [dB]
De 27 a 52 kHz X 2 6
De 27 a 52 kHz Y, 1 6 12
De 234 a 287 kHz XV 17 6 12
De 287 a 363 kHz XV 17 3 6
De 740 a 1026 kHz XV 17 6 12
De 1020 a 1050 kHz | X, Y, Z 6 12
De1115a1145kHz | X, Y, Z 6 12

113



QdiF PUBLICA hodiF

723 -, 4ELOCIDAD

Tabla A2.32
FRAUSCHER ERA ERTMS 033281 v.5
RSLETEY Emission Emission Emission . RSN Emission | Emission | Emission .
range limitX | lmitY | limitZ i Il range imitX | LmitY | limitZ D
Band defined by Axis Axis Axis Evaluation | (butterworth) | Evaluation EV Band defined by Axis Axis Axis Evaluation |(butterworth) |Evaluation
the centre [dBuAIm] [dBuAIm] [dBuAIm] method and 3 dB- | parameters the centre [dBuAim]  |[dBuA/m] | [dBuA/m] method and 3 dB- |parameters
frequency (RM‘;) (RM‘;) (RM‘;) bandwidth frequency (RM‘;) (RM‘;) (RM‘;) bandwidth
[kHz] [kHz]
20%
overlap
sys1 1000.0 - 120.5 114.5 114.5 BP 4 Integration v Band T40- 106 85 101 BP L order; 10 (o?’lﬂltss-)
+1.0 y : : +3.0 time: 2 ms 3 | 1026 kHz points),
Integration
time: 1.5
ms
20%
overlap
osy | 12288- | Lo 113.6 113.6 BP 4 Integration | |Band | 1026- 119 113 113 Bp L order; 10 (oglﬂltss-)
+1.0 : : : +3.0 time: 2 ms 3 1250 kHz P .
Integration
time 1.5
ms
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Tabla A2.33
FRAUSCHER ERA ERTMS 033281 v.5
Frequency G G ey Frequency e e e
range Eri‘r::ist“)’(n Eri‘r::ist“;n E:}‘:istlgn Filter  order range E:?|:1sist"),(n E:?I::ist";" E:?':‘sistlgn Filter  order
B defined by N N . Evaluation | (butterworth) | Evaluation |EV defined by " " " Evaluation |(butterworth) |Evaluation
and th Axis Axis Axis Band Axis Axis Axis
e centre [dBuAIm] [dBuAIm] [dBpAIm] method and 3 dB- | parameters the centre [dBuAim]  |[dBuAm] | [dBuA/m] method and 3 dB- |parameters
frequency HAim HAim HAIm bandwidth frequency HATm HATm HATm bandwidth
izl (RMS) (RMS) (RMS) kz] (RMS) (RMS) (RMS)
20%
overlap
Integration (3dB-
Band | 250.0 -+ 4 e Band L order; .
5 10 121 113.8 101.0 BP +5.0 time:1.5 |/ 5 234-287 120 99 100 BP 7500 Hz pomts?,
ms Integration
time: 1.5
ms
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Tabla A2.34
EN 50238-3:2020 ERA ERTMS 033281 v.5
Frequency G G G Frequency e e e
range Eri‘r::ist“)’(n Eri‘r::ist“;n E:?rlrfistlgn Filter  order range E:1i1':1$istlt;(n E:1i1':1$istlt;n Eri::ist“;n Filter  order
defined by N N " Evaluation | (butterworth) | Evaluation |EV defined by N N " Evaluation |(butterworth) |Evaluation
Band Axis Axis Axis Band Axis Axis Axis
the centre method and 3 dB- | parameters the centre method and 3 dB- |parameters
frequency [dBuA/m] [dBuA/m] [dBuA/m] bandwidth frequency [dByAm] | [dByA/m] | [dByA/m] bandwidth
[kHz] (RMS) (RMS) (RMS) [kHz] (RMS) (RMS) (RMS)
20% overlap 20% overlap
Band 34.1- + Lth order (3dB points) Band Lth order (3dB points)
1 71 93 93 98 BP 300 Hz Integration v 1 27-41.2 93 93 98 BP 300 Hz Integration
time: 1 ms time: 1 ms
20% overlap 20% overlap
Band | .. . ¢ 93 83190 98 Bp Lthorder | (3dBpoints) |  |Band | o o) 93 93 98 BP Lth order | (3dB points)
1 - 300 Hz Iqtegrition 1 * 300 Hz Iqtegraltion
time: 1 ms time: 1 ms
20% overlap 20% overlap
Band L8.u- + Lth order (3dB points) Band Lth order | (3dB points)
1 36 93 93 98 BP 300 Hz Integration v 1 44.8-52 93 93 98 BP 300 Hz Integration
time: 1 ms time: 1 ms
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5.1.3.-ME3091 /ME 5091

5.1.3.1.-25 KV CA, 50 Hz LIMITES DE INTERFERENCIA ELECTROMAGNETICA

hodiF

Tabla A2.35
Orden TMA 576:2020 ERA ERTMS 033281 v.5
Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method EV range current limit | method
[rms value] [rms value]
o BP filter characteristics:
o BP filter characteristics: Centre frequencies range: 11500 Hz
Centre frequencies range: 11.000 Hz 3dB-Bandwidth: 400 Hz
3dB-Bandwidth: 1200 Hz Butterworth, order 2*N=6
Butterworth, order 2*N= 6
e RMS calculation:
11.000 Hz 1.5A Band-Pass | | gMs calculation: v | 9320-16755 | 0.33A Band-Pass Integration time: 0.04 sec
Filter A Filter . .
Integration time: ** sec Time overlap: min 50 %
Time overlap: min 50 %
e Evaluation criteria:
o Evaluation criterio: Maximum time of exceedance: 0.04 sec
Maximum time of exceedance: 0.5 sec Min. time between two exceedances: 0.08
sec
o BP filter characteristics:
o BP filter characteristics: gil':;t_r; frzqu:ll:ﬁ.(ezgasnﬁe: 12500 Hz
Centre frequencies range: 12.000 Hz Butt e ‘tAI,1I d 2*Nz-6
3dB-Bandwidth: 1400 Hz utterworth, order 2=
Butterworth, order 2*N= 6
utterworth,  RMS calculation:
12.000 Hz 1.5A Eﬁ:ec:-Pass o RMS calculation: v | 9320-16755 | 0.33A Eﬁ?edr'Pass 'T'.‘tegratml“ time: oé(()]uo/sec
Integration time: ** sec ime overfap: min 58 %
Time overlap: min 50 % . o
e Evaluation criteria:
« Evaluation criterio: m?xm:ym t:)m: of excteedance: (zI.Oh se.c 0.08
Maximum time of exceedance: 0.5 sec selcn. ime between two exceedances: 0.
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics:
o BP filter characteristics: gzrllst_r; frrm\l"iz:;'_ezl:;nﬁze: 13500 Hz
Centre frequencies range: 13.000 Hz Butt a th d 2*N=6
3dB-Bandwidth: 1600 Hz utterworth, order 2=
B h 2*N=
utterworth, order 6 o RMS calculation:
13.000 Hz L5A | 2P L R calculation: 9320-16755 | 0.33A Pifui-pass | Integration time: 0.04 sec
Integration time: ** sec Ime overlap: min ¢
Ti lap: mi 9
ime overlap: min 50 % e Evaluation criteria:
« Evaluation criterio: m§X|Tym th: of excteedance: (:1.04 se.c 0.08
Maximum time of exceedance: 0.5 sec selcn. ime between two exceedances: 0.
o BP filter characteristics:
« BP filter characteritis: Centre requendies range: 14500 Hz
Centre frequencies range: 14.000 Hz Butt w ‘t"I’1I d 2*Nz-6
3dB-Bandwidth: 1600 Hz utterworth, order 2=
B h 2*N=
utterworth, order 6 e RMS calculation:
14.000 Hz 1.2A Eialt"edr'pass « RMS calculation: 9320-16755 | 0.33 A ?ialz'edr'pa“ |T|3tegrat|o;1 time: oé(()]uo/sec
Integration time: ** sec Ime overlap: min o
Ti lap: mi 9
ime overlap: min 50 % e Evaluation criteria:
« Evaluation criterio: mgX|r:ym thte of excteedance: (()1.04 se.c 0.08
Maximum time of exceedance: 0.5 sec selcn. Ime between two exceedances: ©.
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics:
o BP filter characteristis: Centre frequendies fange: 15500 Hz
Centre frequencies range: 15.000 Hz Butt a th d 2*N=6
3dB-Bandwidth: 1800 Hz utterworth, order 2=
B h, order 2*N=
utterworth, order 6 o RMS calculation:
15.000 Hz L2 | 2P pus calculation: 9320-16755 | 0334 Pifui-pass | Integration time: 0.04 sec
Integration time: ** sec Ime overlap: min ¢
Ti lap: mi 9
ime overlap: min 50 % e Evaluation criteria:
« Evaluation criterio: m§X|Tym th: of excteedance: (:1.04 se.c 0.08
Maximum time of exceedance: 0.5 sec selcn' ime between two exceedances: 0.
o BP filter characteristics:
« BP filter characteritis: Centre requendes fange: 16500 Hz
Centre frequencies range: 16.000 Hz Butt w ‘t"I’1I d 2*Nz-6
3dB-Bandwidth: 2000 Hz utterworth, order 2=
B h 2*N=
utterworth, order 6 e RMS calculation:
16.000 Hz 1.2A Eialt"edr'pass « RMS calculation: 9320-16755 | 0.33 A ?ialz'edr'Pa“ |T|3tegrat|o;1 time: oé(()]uo/sec
Integration time: ** sec Ime overlap: min o
Ti lap: mi 9
ime overlap: min 50 % e Evaluation criteria:
« Evaluation criterio: I::gxu:ym thte of excteedance: (()1.04 se.c 0.08
Maximum time of exceedance: 0.5 sec selcn. Ime between two exceedances: ©.
o BP filter characteristics:
Centre frequencies range: 17.000 Hz
3dB-Bandwidth: 2600 Hz
Butterworth, order 2*N= 6
17.000 Hz 1A Eialtnedr-Pass o RMS calculation: SIN DATOS

Integration time: ** sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.5 sec
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Orden TMA 576:2020

ERA ERTMS 033281 v.5

Frequency
range

Interference
current limit
[rms value]

Evaluation
method

Evaluation parameters

EV

Frequency
range

Interference
current limit
[rms value]

Evaluation Evaluation parameters
method

18.000 Hz

1A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 18.000 Hz
3dB-Bandwidth: 2800 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: ** sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.5 sec

SIN DATOS

19.000 Hz

1A

Band-Pass
Filter

o BP filter characteristics:
Centre frequencies range: 19.000 Hz
3dB-Bandwidth: 3000 Hz
Butterworth, order 2*N= 6

o RMS calculation:
Integration time: ** sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.5 sec

SIN DATOS

5.1.3.2.-CC (3 KV, 1,5 KV) LiMITES DE INTERFERENCIA ELECTROMAGNETICA

Tabla A2.36
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics:
o BP filter characteristics: Centre frequencies range: 11500 Hz
Centre frequencies range: 11.000 Hz 3dB-Bandwidth: 400 Hz
3dB-Bandwidth: 1200 Hz Butterworth, order 2*N=6
Butterworth, order 2*N= 6
o RMS calculation:
11.000 Hz L5a | BndPEs | pus calculation: 9436-13755 | 335 Band-Pass | | tegration time: 0.0 sec
ilter L Hz Filter . A
Integration time: ** sec Time overlap: min 50 %
Time overlap: min 50 %
o Evaluation criteria:
o Evaluation criterio: Maximum time of exceedance: 0.04 sec
Maximum time of exceedance: 0.5 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics:
o BP filter characteristics: Centre frequencies range: 12500 Hz
Centre frequencies range: 12.000 Hz 3dB-Bandwidth: 425 Hz
3dB-Bandwidth: 1400 Hz Butterworth, order 2*N=6
Butterworth, order 2*N= 6
o RMS calculation:
12.000 Hz 1.5A E.and-Pass o RMS calculation: 9436-19755 0,33A B.and-Pass Integration time: 0.04 sec
ilter L Hz Filter . X
Integration time: ** sec Time overlap: min 50 %
Time overlap: min 50 %
o Evaluation criteria:
o Evaluation criterio: Maximum time of exceedance: 0.04 sec
Maximum time of exceedance: 0.5 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics:
o BP filter characteristics: Centre frequencies range: 13500 Hz
Centre frequencies range: 13.000 Hz 3dB-Bandwidth: 445 Hz
3dB-Bandwidth: 1600 Hz Butterworth, order 2*N=6
Butterworth, order 2*N= 6
o RMS calculation:
13.000 Hz 1.5A Eialt“e‘:"’ass « RMS calculation: 3:36 19735 1 9334 Eﬁ:e‘: Pass | Integration time: 0.0k sec

Integration time: ** sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.5 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08
sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics:
o BP filter characteristics: Centre frequencies range: 14500 Hz
Centre frequencies range: 14.000 Hz 3dB-Bandwidth: 470 Hz
3dB-Bandwidth: 1600 Hz Butterworth, order 2*N=6
Butterworth, order 2*N= 6
o RMS calculation:
14.000 Hz 12a | BRPES L pus calculation: 9436-19755 | §.33 5 Band-Pass | | tegration time: 0.04 sec
ilter L Hz Filter . A
Integration time: ** sec Time overlap: min 50 %
Time overlap: min 50 %
o Evaluation criteria:
o Evaluation criterio: Maximum time of exceedance: 0.04 sec
Maximum time of exceedance: 0.5 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics:
o BP filter characteristics: Centre frequencies range: 15500 Hz
Centre frequencies range: 15.000 Hz 3dB-Bandwidth: 490 Hz
3dB-Bandwidth: 1800 Hz Butterworth, order 2*N=6
Butterworth, order 2*N= 6
o RMS calculation:
15.000 Hz 1.2A E.and-Pass o RMS calculation: 9436-19755 0,33A B.and-Pass Integration time: 0.04 sec
ilter L Hz Filter . X
Integration time: ** sec Time overlap: min 50 %
Time overlap: min 50 %
o Evaluation criteria:
o Evaluation criterio: Maximum time of exceedance: 0.04 sec
Maximum time of exceedance: 0.5 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics:
o BP filter characteristics: Centre frequencies range: 16500 Hz
Centre frequencies range: 16.000 Hz 3dB-Bandwidth: 510 Hz
3dB-Bandwidth: 2000 Hz Butterworth, order 2*N=6
Butterworth, order 2*N=6
o RMS calculation:
16.000 Hz 1.2A EiaI:edr Pass o RMS calculation: 3:36 19735 0,33A IEiaItne(: Pass Integration time: 0.04 sec

Integration time: ** sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.5 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec
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Frequency Interference Evaluation Evaluation parameters Frequency Interference Evaluation Evaluation parameters
range current limit | method range current limit | method
[rms value] [rms value]
o BP filter characteristics:
o BP filter characteristics: Centre frequencies range: 17500 Hz
Centre frequencies range: 17.000 Hz 3dB-Bandwidth: 510 Hz
3dB-Bandwidth: 2600 Hz Butterworth, order 2*N=6
Butterworth, order 2*N= 6
o RMS calculation:
17.000 Hz 1A sand-Pass |« RS calculation: 9436-19755 | §.33 5 Band-Pass | | tegration time: 0.0 sec
ilter L Hz Filter . A
Integration time: ** sec Time overlap: min 50 %
Time overlap: min 50 %
o Evaluation criteria:
o Evaluation criterio: Maximum time of exceedance: 0.04 sec
Maximum time of exceedance: 0.5 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics:
o BP filter characteristics: Centre frequencies range: 18500 Hz
Centre frequencies range: 18.000 Hz 3dB-Bandwidth: 510 Hz
3dB-Bandwidth: 2800 Hz Butterworth, order 2*N=6
Butterworth, order 2*N= 6
o RMS calculation:
18.000 Hz 1A E.and-Pass o RMS calculation: 9436-19755 0,33A B.and-Pass Integration time: 0.04 sec
ilter L Hz Filter . X
Integration time: ** sec Time overlap: min 50 %
Time overlap: min 50 %
o Evaluation criteria:
o Evaluation criterio: Maximum time of exceedance: 0.04 sec
Maximum time of exceedance: 0.5 sec Min. time between two exceedances: 0.08 sec
o BP filter characteristics:
o BP filter characteristics: Centre frequencies range: 19500 Hz
Centre frequencies range: 19.000 Hz 3dB-Bandwidth: 510 Hz
3dB-Bandwidth: 3000 Hz Butterworth, order 2*N=6
Butterworth, order 2*N=6
o RMS calculation:
19.000 Hz 1A EiaI:edr Pass o RMS calculation: 3:36 19735 0,33A IEiaItne(: Pass Integration time: 0.04 sec

Integration time: ** sec
Time overlap: min 50 %

o Evaluation criterio:
Maximum time of exceedance: 0.5 sec

Time overlap: min 50 %

o Evaluation criteria:
Maximum time of exceedance: 0.04 sec
Min. time between two exceedances: 0.08 sec
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Tabla A2.38
ICF ERA ERTMS 033281 v.5
Frequency Frequency
range Emission Emission Emission Filter order range Emission Emission Emission Filter order
Band defined by | limitX Axis | limitY Axis | limitZ Axis | Evaluation (butterworth) Evaluation Ev Band defined by | limitX Axis | limitY Axis | limit Z Axis |Evaluation |(butterworth) |Evaluation
the centre | [dBpA/m] [dBpA/m] [dBpA/m] method and 3 dB- | parameters the centre |[dBpA/Im] |[dBpA/m] |[dBpA/m] |method and 3 dB- |parameters
frequency (RMS) (RMS) (RMS) bandwidth frequency | (RMS) (RMS) (RMS) bandwidth
[kHz] [kHz]
straight line | straight line | straight line '::?’;a:i:;:g’- straight straight straight '::?wa;i::z;
Out of 10-27 from 135- from 135- from 135- FFT window, 50% |/ Out of 10-27 line from | line from | line from FFT window, 50%
band 130 130 130 overla band 135-130 135-130 135-130 .
p, max overlap, max
dBllog(f) dBllog(f) dBllog() hold dBllog(f) dBllog(f) dBllog(f) hold
20% overlap 20% overlap
27-41.2 Lth order 300 (3dB points) 27-41.2 Lth order 300 (3dB points)
Band 1 14,852 93 93 98 BP Hz Integration v |Band 1 Lk 8-52 93 93 98 BP Hz Integration
time: 1 ms time: 1 ms
20% overlap 20% overlap
Lth order 320 (3dB points) 4th order 320 (3dB points)
Band 1 41.2-44.8 93 93 98 BP Hz Integration v |Band1 | 41.2-44.8 93 83*/90* 98 BP Hz Integration
time: 1ms time: 1ms
Record time 1 Record time 1
ms, Hanning ms, Hanning
(:J‘;tn‘(’if 52-234 130 130 130 FFT window, 50% |/ %"atn‘(’if 52-234 130 130 130 FFT window, 50%
overlap, max overlap, max
hold hold
20% overlap 20% overlap
_ Lth order; 7500 (3dB-points), _ Lth order; 7500 | (3dB-points),
Band 2 234-287 120 99 100 BP Hz Integration v |Band 2 | 234-287 120 99 100 BP Hz Integration
time: 1.5 ms time: 1.5 ms
20% overlap 20% overlap
_ Lth order; 7500 (3dB-points), _ Lth order; 7500 | (3dB-points),
Band 2 287-363 109 99 91 BP Hz Integration time v |Band2 | 287-363 109 99 91 BP Hz Integration time
1.5 ms 1.5 ms
Record time 1 Record time 1
ms, Hanning ms, Hanning
(:J“t ‘;f 363-740 125 125 125 FFT window, 50% |/ (L"t ‘(’jf 363-740 125 125 125 FFT window, 50%
an overlap, max an overlap, max
hold hold
20% overlap 20% overlap
_ Lth order; 10 (3dB-points), _ Lth order; 10 (3dB-points),
Band 3 740-1026 106 85 101 BP kHz Integration v |Band 3 | 740-1026 106 85 101 BP kHz Integration
time: 1.5 ms time: 1.5 ms
20% overlap 20% overlap
_ Lth order; 10 (3dB-points), _ Lth order; 10 (3dB-points),
Band 3 1026-1250 119 113 113 BP kHz Integration time v |Band 3 | 1026-1250 119 113 113 BP kHz Integration time
1.5 ms 1.5 ms
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