[ANEXO 1]
GUIA PARA LA OBTENCION DE LAS HABILITACIONES DE
RADIODIFUSION SONORA Y TELEVISION ABIERTA, SUS ATRIBUTOS Y
LAS CONCESIONES DE RADIODIFUSION

RECAUDOS TECNICOS

Los interesados deberan presentar en la seccion técnica de la solicitud un proyecto
técnico acerca de la actividad de telecomunicaciones a realizar, el cual debera contener,

como minimo, los siguientes aspectos:

Los interesados en prestar los servicios de RADIODIFUSION SONORA EN AMPLITUD
MODULADA, RADIODIFUSION SONORA EN FRECUENCIA MODULADA, TELEVISION

ABIERTA VHF O TELEVISION ABIERTA UHF, deberan consignar lo siguiente:

Descripcion del servicio

1. Actividad de telecomunicaciones a realizar: prestacion de servicios de
telecomunicaciones, con indicacion expresa del nombre del atributo que solicita para
realizar tal actividad.

2. Zona de cobertura del servicio, en funcion de los estados y/o municipios a cubrir.

3. Ubicacion de la planta transmisora y de los estudios: direccion exacta especificando el
estado, municipio y parroquia, ademas de sus coordenadas geograficas (latitud y
longitud) en grados, minutos y segundos, asi como la altura sobre el nivel del mar
(ASNM) de ambos sitios.

4. Mapa orografico, a escala 1:100.000, donde se visualice en conjunto los siguientes

aspectos:

a. Lugar donde se instalaran los estudios, indicando las coordenadas geograficas.
b. Lugar donde se instalara la planta transmisora, indicando las coordenadas
geograficas.

c. Ruta a seguir por el enlace Estudio — Planta, en caso de emplearlo.
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d. Ubicacioén de los aeropuertos dentro del area a servir, si los hubiere.

e. Contornos de intensidad de campo eléctrico estimado de la estacion propuesta
de acuerdo con el servicio solicitado, en caso de tratarse de los servicios de
Radiodifusion Sonora FM y Television Abierta VHF y UHF (Tabla No. 1).

f. Contornos de intensidad de campo eléctrico estimado de la estacion propuesta
de acuerdo con el tipo de estacion, en caso de tratarse del servicio de

radiodifusion sonora AM (Tabla No. 2).

5. Altura fisica de la torre de transmision, desde el nivel del suelo, incluyendo luces de
balizaje.

6. Caracteristicas técnicas del equipo transmisor principal y auxiliar:

a. Marca y modelo del equipo, asi como el pais de fabricacion.

b. Tipo (si es de estado s6lido o con tubos de vacio).

c. Sintonizabilidad del transmisor (frecuencia fija, conmutable en pasos,
sintonizacion continua).

d. Frecuencia minima y maxima en las que opera el equipo (MHz).

e. Ancho de banda con el que opera el equipo (MHz).

f. Clase de emision del transmisor (codigo alfa-numérico suministrado por el
fabricante).

g. Tipo de modulacion.

h. Potencia de sintonizabilidad del transmisor (en caso que el equipo posea esta
caracteristica).

i. Potencia asociada a la portadora.

j. Potencia maxima radiada (KW).

k. Potencia sintonizable inferior (KW).

l.  Potencia sintonizable superior (KW).

m. Atenuacion de la segunda armonica (dB).

n. Potencia entregada a la antena (KW y dBK).

o. Indicar si el equipo se encuentra homologado y la institucion, organismo o
empresa que lo certifica.

p. Numero de serie del equipo.
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7. Caracteristicas técnicas de la antena, indicando:

/e o o @

o)

Marca y modelo del equipo, asi como el pais de fabricacion.

Tipo de antena.

Numero de bays que la componen.

Polarizacion.

Frecuencia inferior en la cual trabaja (MHz).

Frecuencia superior en la cual trabaja (MHz).

Altura del Centro de Radiacion (ACR) en metros (altura de la antena sobre la
torre desde el nivel del suelo).

Ganancia maxima de potencia en el plano horizontal, en dBi, o en su defecto
la ganancia del arreglo de antenas en caso de utilizarlo.

En caso de que la antena sea directiva, indicar el acimut del 16bulo principal
de la antena medido con respecto al norte magnético y en sentido horario (°).
Elevacion del lobulo principal en grados medido con respecto al eje horizontal
con sentido antihorario (angulo de inclinacion vertical o beam-tilt, eléctrico o
mecanico).

Altura efectiva (altura total del centro de radiacion sobre el nivel del mar) (m).
Potencia efectiva (W): maximo rango de potencia que puede radiar la antena.
Apertura del haz horizontal en grados.

Apertura del haz vertical en grados.

Patrones de radiacion horizontal y vertical.

Si es necesario modificar el patron de radiacion dado por el fabricante, se debe
suministrar el nuevo patrén de radiacion esperado.

Indicar si el equipo se encuentra homologado y la institucién, organismo o
empresa que lo certifica.

Numero de serie del equipo

8. Caracteristicas de la linea de transmision:

a.

Marca y modelo del equipo, asi como el pais de fabricacion.
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b. Tipo de alimentacion (cable de conductor paralelo, cable coaxial, guia de onda
rectangular).
Atenuacion en la linea de transmision (dB).

d. Longitud del alimentador (m) (largo de la linea de transmision).

9. Marca y modelo de los equipos utilizados para monitorear y para procesar la sefal.

10. Marca y modelo del equipo receptor de la sefial correspondiente a la transmision de
los mensajes o alocuciones oficiales.

11. Catalogos con las especificaciones de todos los equipos, incluyendo los certificados
de homologacion.

12. Descripcion de la planta de emergencia a emplear en los estudios y en la planta
transmisora.

13. Descripcion del sistema de aterramiento en los estudios y en la planta transmisora.

14. Cronograma de ejecucion, que detalle las actividades de implementacién a realizar,
indicando los lapsos de tiempo para la instalacion y prestacion del servicio de
telecomunicaciones, tomando como punto de inicio la fecha de otorgamiento de la

habilitacion.

Descripcion de la utilizacion del espectro radioeléctrico

Adicionalmente a los recaudos arriba indicados, los interesados en prestar servicios de
RADIODIFUSION SONORA EN FRECUENCIA MODULADA, TELEVISION ABIERTA VHF o

TELEVISION ABIERTA UHF, deberan consignar lo siguiente:

1. Estudio de cobertura, que contenga:

a. Frecuencia de operacion (MHz) y clase de la estacion, segiun el Reglamento
sobre la Operacion de Estaciones de Radiodifusion Sonora vigente, en el caso
de Radiodifusion Sonora en FM y canal de operacion en el caso del servicio
de Television Abierta.

b. Pérdida en los alimentadores (dB).
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c. Trazar como minimo 18 radiales espaciados cada 20°, tomando como

referencia de 0° el norte verdadero, y determinar para cada uno de ellos:

Potencia Efectiva Radiada (PER) (dBK).

Ganancia de antena por radial (dB).

Acimut en grados.

Tabla indicando cotas, en metros, contra distancias (igualmente
espaciadas), en kilometros, a lo largo de cada radial; tomadas cada
kilémetro (como maximo), entre cero y cincuenta kilometros.

Grafico del perfil.

Altura sobre el nivel promedio del terreno (ASPT) en metros.

Factor de rugosidad del terreno (Ah) en metros y factor de atenuacion por
rugosidad del terreno (AF) en dB.

Distancia a los contornos de intensidad de campo eléctrico de acuerdo al

servicio, segun la Tabla No. 1.

d. Promedio de ASPT de todos los radiales.

SERVICIO CONTORNO 1 CONTORNO 2 CONTORNO 3
Radio FM 70 dBuV/m 60 dBBuV/m | -
TV VHF
(Canales 2 al 6) 74 dBuV/m 68 dBuV/m 47 dBpuV/m
TV VHF
(Canales 7 al 13) 77dBuV/m 71 dBpV/m 56 dBpV/m
TV UHF
(Canales 21 al 69) 86 dBuV/m 74 dBuV/m 64 dBuV/m
Tabla No. 1

MODULADA deberan consignar:

1. Calculos de los contornos de cobertura.

Se debe tomar en cuenta lo siguiente:

Los interesados en prestar el servicio de RADIODIFUSION SONORA EN FRECUENCIA

a. La PER real calculada por radial, en ningin caso debera exceder el valor

maximo permitido segun la clase de la estacion.

b. El promedio de las ASPT de los diversos radiales trazados no deberd exceder
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el maximo valor permitido segun la clase de la estacion.

En ambos casos, el valor maximo permitido serd el determinado en los
articulos 94, 95 y 96 del Reglamento sobre la Operacion de Estaciones de
Radiodifusion Sonora vigente.

En el caso en que el promedio de las ASPT fuera excedido, debe reducirse la
Potencia Efectiva Radiada (PER) de conformidad al articulo 97 del
Reglamento sobre la Operacion de Estaciones de Radiodifusion Sonora
vigente, a través de las graficas de ASPT vs. PER segln la clase de la estacion

correspondiente (ANEXOS 10,11 Y 12).

En caso de emplear un método de prediccion de cobertura distinto al propuesto por
la FCC, se deben especificar detalladamente formulas, calculos y descripcion del

mismo.
2. Estudio de interferencias, considerando:

a. Cocanales.

b. Canales adyacentes de primero, segundo y tercer orden.
c. Frecuencia intermedia.

d. Productos de intermodulacion hasta el tercer orden.

e. Interferencia a canales de T.V., por segundas armonicas.

f. Canal 6de T.V.

En caso que no sea posible cumplir las relaciones de distancia establecidas en el articulo
108 del Reglamento sobre la Operacion de Estaciones de Radiodifusion Sonora vigente,
para las estaciones cocanales o canales adyacentes de primero, segundo y tercer orden
deberan demostrar el cumplimiento de las relaciones de proteccion, segin el método

establecido en el ANEXO 13.

Adicionalmente a los recaudos arriba indicados, los interesados en prestar el servicio de

RADIODIFUSION SONORA EN AMPLITUD MODULADA deberan consignar lo siguiente:
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1. Descripcion del sistema de aterramiento, indicando el nimero de radiales que
componen el sistema de tierra asi como la longitud de los mismos.
2. Patrdn de radiacion de la antena.

3. Estudio de cobertura en el cual se debe incluir los siguientes datos:

Frecuencia de operacion (KHz).

b. Tipo de estacion (de canal despejado, regional, local, local restringido).

c. Potencia diurna y potencia nocturna del transmisor (KW).

d. Indicar el valor de la intensidad del campo caracteristico (Ec), en mV/m, a una
distancia de 1 Km con relacion a 1 KW, tanto para la estacion propuesta como
para cada una de las estaciones interferidas.

e. Trazar como minimo 18 radiales igualmente espaciados tomando como
referencia el norte verdadero, determinando para cada uno de ellos, las
distancias a los contornos de intensidad de campo eléctrico estimado de
acuerdo con el tipo de estacion, segin la Tabla No. 2, indicando en detalle
todos los calculos que se realicen y las expresiones utilizadas con el fin de

determinar la intensidad de campo de la onda de superficie y la ionosférica.

CONTORNO CONTORNO CONTORNO
TrIrPO DE ESTACION PRIMARIO SECUNDARIO NOCTURNO
Canal despejado 0,75 mV/m 1,25 mV/m
Regional 1,25 mV/m diurno 6,5 mV/m
Local 1,25 mV/m diurno 10 mV/m
. Seréa senalado en el
Local restringida f .y
titulo de concesion

Tabla No. 2

4. Estudio de interferencias considerando:
a. Todas las estaciones cocanales.
b. Todos los canales adyacentes de primero, segundo y tercer orden.

c. Las relaciones entre sefales para los contornos protegidos establecidos que se

deben cumplir se especifican en la Tabla No. 3.
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SEPARACION DE FRECUENCIA RELACIONES DE PROTECCION
0 kHz 26 dB (20:1)
10 kHz 0dB (1:1)
20 kHz -30 dB (1:32)
30 KHz -39 dB (1:90)
Tabla No. 3

En caso de emplear un método para el cilculo de las intensidades de campo de la
onda superficial y de la onda ionosférica distinto al propuesto por la FCC, deben

especificarse detalladamente formulas, calculos y descripcion del mismo.

5. Mapa Orografico a escala adecuada, donde se visualice en conjunto los siguientes

aspectos:

Contornos de intensidad de campo eléctrico de la estacion propuesta.

b. Contornos de intensidad de campo eléctrico de las estaciones cocanales y
adyacentes de primero, segundo y tercer orden.

c. Todas las estaciones y sus respectivos contornos indicados en el mapa deben

estar debidamente identificados.

6. Mapa de conductividades a escala donde se visualice, en conjunto, la estacion
propuesta y las estaciones cocanales y adyacentes de primero, segundo y tercer orden

debidamente identificadas.
Descripcion de Enlaces Estudio — Planta
Los interesados en prestar los servicios de RADIODIFUSION SONORA EN AMPLITUD
MODULADA, RADIODIFUSION SONORA EN FRECUENCIA MODULADA, TELEVISION
ABIERTA VHF O TELEVISION ABIERTA UHF, que requieran utilizar enlaces entre los
estudios y la planta transmisora, deberan indicar lo siguiente:
1. Ubicacién de la planta transmisora y de los estudios: direccion exacta especificando

el estado, municipio y parroquia, ademds de sus coordenadas geograficas (latitud y
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11.

12.

longitud) en grados, minutos y segundos, asi como la altura sobre el nivel del mar
(ASNM) de ambos sitios.

Banda de frecuencias segun el servicio solicitado y de acuerdo al Cuadro Nacional de
Atribucion de Frecuencias (CUNABAF).

Longitud del enlace (Km).

Calculo del enlace.

Perfil del enlace.

Potencia recibida (dBm).

Potencia umbral (dBm).

Despeje de la primera zona de Fresnel o en su defecto el 60% de ésta.

Disponibilidad y confiabilidad del enlace.

. Tablas de cotas contra distancia.

Si el enlace entre los estudios y la planta es satelital, mencionarlo e indicar que
empresa se encargara de realizar el transporte.

Caracteristicas técnicas del equipo transmisor:

a. Marca y modelo del equipo, asi como el pais de fabricacion.

b. Sintonizabilidad del transmisor (frecuencia fija, conmutable en pasos,
sintonizacion continua).

c. Frecuencia minima y maxima en las que opera el equipo (MHz).

d. Ancho de banda con el que opera el equipo (MHz).

e. Clase de emision del transmisor (codigo alfa-numérico suministrado por el
fabricante).

f. Tipo de modulacion.

g. Potencia de sintonizabilidad del transmisor (en caso que el equipo posea esta
caracteristica).

h. Potencia asociada a la portadora.

i. Potencia maxima radiada (W).

j. Potencia sintonizable inferior (W).

k. Potencia sintonizable superior (W).

l.  Atenuacion de la segunda armoénica (dB).
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m. Potencia entregada a la antena (W).
n. Indicar si el equipo se encuentra homologado y la institucion, organismo o
empresa que lo certifica.

o. Numero de serie del equipo.

13. Caracteristicas técnicas del equipo receptor:

a. Marca y modelo del equipo, asi como el pais de fabricacion.

b. Sintonizabilidad del Receptor (Frecuencia fija, Conmutable en pasos,
Sintonizacién continua).

c. Frecuencia minima y méxima en las que opera el equipo (MHz).

d. Ancho de banda con el que opera el equipo (MHz).

e. Clase de emision (codigo alfa-numérico suministrado por el fabricante).

f. Nivel de sensibilidad del equipo a las interferencias (dB).

g. Frecuencia intermedia (MHz).

h. Relacion senal / ruido (dB).

i. Sensibilidad del receptor (dBm).

j- Selectividad del receptor (dB).

k. Indicar si el equipo se encuentra homologado y la institucion, organismo o
empresa que lo certifica.

I.  Numero de serie del equipo.

14. Caracteristicas técnicas de las antenas:

a. Marca y modelo del equipo, asi como el pais de fabricacion.
b. Equipo (transmisor o receptor) al cual esta relacionada.

c. Tipo de antena.

d. Frecuencia inferior de funcionamiento (MHz).

e. Frecuencia superior de funcionamiento (MHz).

f. Altura del centro de radiacion desde el nivel del suelo (m).

g. Ganancia de la antena (dBi).
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h. Acimut del l6bulo principal de la antena con respecto al norte magnético y en
sentido horario (°).

i. Polarizacion.

j- Elevacion del 16bulo principal en grados utilizando el eje horizontal con sentido
antihorario (°) (4ngulo de inclinacion eléctrico o mecanico).

k. Altura efectiva (altura total del centro de radiacidon sobre el nivel del mar) (m).

I. Potencia efectiva (W): maximo rango de potencia que puede radiar la antena (en
caso de antenas transmisoras).

m. Apertura del haz horizontal en grados.

n. Apertura del haz vertical en grados.

o. Angulo de potencia mitad.

p. Indicar si el equipo se encuentra homologado y la institucién, organismo o
empresa que lo certifica.

g. Numero de serie del equipo.
15. Caracteristicas de la linea de transmision:Atenuacion en la linea de transmision (dB).

a. Tipo de alimentacién (cable de conductor paralelo, cable coaxial, guia de onda
rectangular).

b. Longitud del alimentador (m) (largo de la linea de transmision).

16. Catalogos con las especificaciones de todos los equipos, incluyendo los certificados

de homologacion.
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[ANEXO 2]

CANALES DE TELEVISION UHF EN CARACAS

ESTADO CIUDAD CANAL DIRECCION PLANTA Latitud Longitud
XX°, YY'ZZ" XX°, YY'ZZ"
SECTOR AVILA 5, PARQUE
DISTRITO CARACAS :
FEDERAL AVILA 5 39 NACIONAL EL AD\I/:ILA, CARACAS - 10,3402 66,5442
VEREDA 5, FILA CARICUAO,
DISTRITO CARACAS 29 INSTALACIONES DE VENEZOLANA 102633 66.5909
FEDERAL CARICUAO DE TELEVISION (VTV) CARICUAO, > ?
DTTO. FEDERAL
TOPO CONEJO BLANCO, CAMINO DE
DISTRITO LOS ESPANOLES, PUERTA DE
FEDERAL CARACAS 69 CARACAS, CARACAS, DTTO. 10,3229 66,5542
FEDERAL.
DISTRITO
FEDERAL CARACAS 51 AVILA 5, LOS MECEDORES 10,3354 66,5438
DISTRITO SECTOR LOS MECEDORES II PARQUE
FEDERAL CARACAS 3 NACIONAL EL AVILA 10,3354 66,5438
DISTRITO
FEDERAL CARACAS 43 10,3354 66,5438
DISTRITO .
FEDERAL CARACAS 63 CERRO PAPELON A MECEDORES 10,3144 66,5258
DISTRITO
FEDERAL CARACAS 45 10,3358 66,5446
DISTRITO CARACAS ‘
FEDERAL EL AVILA 27 EL VOLCAN, BARUTA 10,3231 66,5240
CASETA AVILA 5 - FILA DEL AVILA -
]}?IEZ?)TEI;IX(B %ﬁi@?ﬁs 57 ESTACION TELEFERICO, HUMBOLDT, 10,2510 66,5053
CARACAS - D.F.
DISTRITO CA%CAS 55 ORIPOTO - SITIO DENOMINADO "EL 103231 66.5240
FEDERAL VOLCAN VOLCAN" - MUNICIPIO BARUTA.
DISTRITO CA%CAS 49 ORIPOTO - SITIO DENOMINADO "EL 10.2605 66.5230
FEDERAL VOLCAN" - MUNICIPIO BARUTA > ?
VOLCAN
DISTRITO CA%CAS 1 EL VOLCAN, ORIPOTO EL HATIILO 10.2605 66.5230
FEDERAL DTTO SUCRE ESTADO MIRANDA > ?
VOLCAN
CARACAS
?é%%g;g EL 29 EL VOLCAN, BARUTA, CARACAS 10,3231 66,5240
VOLCAN
DISTRITO CAREAI:CAS 37 CERRO EL VOLCAN, ORITOPO, 10.2605 66.5230
FEDERAL MUNICIPIO BARUTA, EDO. MIRANDA. > ?
VOLCAN
DISTRITO CA]}AI:CAS 31 EL VOLCAN, BARUTA, ESTADO 10.2605 66.5240
FEDERAL VOLCAN MIRANDA
FILA CARICUAO, PARROQUIA
DISTRITO CARICUAO, (TORRE DE
FEDERAL CARICUAO 3 VENEZOLANA DE TELEVISION) 10,2635 66,5915
CARACAS-DTTO. FEDERAL.
DISTRITO . .
FEDERAL CARACAS 27 UNIVERSIDAD SIMON BOLIVAR 10,3118 66,525
DISTRITO , .
FEDERAL CARACAS 29 UNIVERSIDAD SIMON BOLIVAR 10,2528 66,5321
DISTRITO
FEDERAL CARACAS 24 MUNICIPIO CHACAO 10,3151 66,5234
DISTRITO
FEDERAL CARACAS 21 PARROQUIA CARICUAO 10,2648 66,585
DISTRITO CARACAS 95 SECTOR LOS MECEDORES, PARQUE 102512 66.5115
FEDERAL EL AVILA NACIONAL EL AVILA ” ?
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NOMBRE

NOMBRE | ESTADO | CIUDAD ERVICI
COMERCIAL SERVICIO DIRECCION
oMT CALLE VARGAS C/C
TELEVISORA | DISTRITO | o CMT TELEVISORA UHE S’gﬁf giﬁ”"
METR%;OLITA FEDERAL METROPOLITANA B
CARACAS
CORPOMEDIOS PROLONGACION AV.
GV LOS PINOS, CRUCE
INVERSIONES, | DISTRITO CORPOMEDIO GV C/C ALAMEDA, QTA.
CA. FEDERAL | CARACAS INVERSIONES, C.A. UHF GLOBOVISION,
(GLOBOVISION ALTA FLORIDA
). CARACAS
NINOS N URB. LA PAZ, AV, 45-
CANTORES FD];%TE}EE CARACAS NINSESQSSiRES UHF (R) | B ENTRE CALLE 87 Y
DEL ZULIA 98 MARACATBO.
NUEVO
MILENIO DE
MEDIOS FD}IESDTE}}&(E CARACAS UHF
AUDIOVISUAL
ES.,CA.
AV. LA ESTANCIA
TELEEXITO :
DISTRITO QTA. CARMEN, URB.
(RESAII:I\’Eg)TO A | caracas TELEEXITO UHF (R) LA CAMPINA
CARACAS.
AV. | CONJUNTO
RESD. ELPATIO, N° 1-
TVFAMILIA | DISTRITO 5. LA BOYERA,
A DR | caracas TV FAMILIA UHF (1) R R
HATILLO, EDO.
MIRANDA
FINAL AV. SAN
MARTIN, CRUCE
ARMANDO DE | DISTRITO | CARACAS - MERIDIANO UHE ISSZN ]SB‘I]?LB’E(\)’Q%%
ARMAS FEDERAL AVILA 5 TELEVISION R
CARACAS, DISTRITO
FEDERAL.
PROLONGACION AV.
CORP%]\\/I/EDIOS LOS PINOS, CRUCE
C/C ALAMEDA, QTA.
INVERSIONES, | DISTRITO | CARACAS - GLOBOVISION UHE () LA Q
CA. FEDERAL | CARICUAO
(GLOBOVISION FLORIDA CARACAS
) 1061, DTTO.
FEDERAL
CALLE SANATORIO
EL PAIS DEL AVILA, EDIF.
TELEVISION, FD}IESDTE};IX(E CﬁRAA\?I‘ii' BRAVO UHF BRAVO, MUNCPIO.
CA. SUCRE, ESTADO
MIRANDA.
EDIF. DE
DISTRITO | CARACAS - COMUNICACIONES
U.S.B. DD | CARACAS U.S.B UHF (1) DE LA US.B.,
SARTENEJAS,
BARUTA.
CALLE SANATORIO
EL PATS DEL AVILA, EDIF.
TELEVISION FD];%TE}EE gf‘\l}gféf\& PUMA TV UHF PUMA T.V..CA.,
CA. BOLEITA NORTE,
CARACAS.
CENTRRO
DISTRITO | CARACAS - COMERCIAL
TELEVEN FEDERAL | EL VOLCAN TELEVEN UHF CHAGUARAMOS,
CARACAS
AV. SAN MARTIN,
ARMANDO DE | DISTRITO | CARACAS EL MERIDIANO UL (ﬁy(ﬁif&g FEIgﬁ;L
ARMAS FEDERAL VOLCAN TELEVISION BLOQUE Db ARMAS

CARACAS.
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[ANEXO 3]

RADIALES DE COBERTURA

RADIAL 0° RADIAL 20° RADIAL 40°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)

3 1841 3 1785 3 2045
4 1350 4 1437 4 1436
5 1003 5 1277 5 832
6 634 6 991 6 785
7 545 7 608 7 1118
8 231 8 171 8 880
9 104 9 111 9 511
10 61 10 12 10 317
11 23 11 5 11 251
12 8 12 2 12 65
13 3 13 3 13 14
14 1 14 5 14 2
15 1 15 1 15 0
16 6 16 0 16 1
17 3 17 2 17 1
18 5 18 3 18 1
19 2 19 5 19 1
20 2 20 1 20 3
21 4 21 0 21 3
22 1 22 0 22 1
23 0 23 4 23 1
24 3 24 1 24 1
25 2 25 3 25 5
26 1 26 4 26 6
27 3 27 1 27 1
28 3 28 5 28 0
29 5 29 3 29 3
30 2 30 6 30 3
31 1 31 6 31 2
32 4 32 4 32 1
33 4 33 4 33 2
34 5 34 1 34 2
35 2 35 3 35 0
36 9 36 4 36 2
37 2 37 6 37 1
38 6 38 1 38 2
39 3 39 1 39 0
40 7 40 5 40 1
41 3 41 4 41 1
42 3 12 4 12 2
43 2 43 5 43 2
44 3 44 0 44 1
45 3 45 3 45 2
46 4 46 3 46 3
47 3 47 4 47 1
48 6 48 5 48 1
49 3 49 4 49 0
50 2 50 4 50 2
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RADIAL 60° RADIAL 80° RADIAL 100°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 2233 3 2205 3 1681
4 1920 4 2571 4 1642
5 1782 5 1992 5 1696
6 1500 6 1837 6 1475
7 1501 7 2129 7 1561
8 1513 8 2388 8 1767
9 1232 9 2229 9 1687
10 1373 10 2342 10 1676
11 1189 11 2476 11 1716
12 778 12 2102 12 1486
13 467 13 1639 13 1320
14 706 14 1642 14 1310
15 579 15 1648 15 1239
16 186 16 1666 16 1050
17 66 17 1455 17 985
18 179 18 1261 18 899
19 114 19 1043 19 675
20 19 20 1447 20 609
21 4 21 1173 21 658
22 3 22 1251 22 898
23 2 23 1092 23 793
24 2 24 1112 24 840
25 1 25 1042 25 714
26 2 26 758 26 414
27 1 27 881 27 394
28 7 28 901 28 698
29 4 29 805 29 626
30 0 30 485 30 497
31 3 31 491 31 406
32 6 32 683 32 387
33 1 33 486 33 380
34 2 34 415 34 348
35 0 35 730 35 317
36 4 36 636 36 309
37 3 37 794 37 333
38 5 38 686 38 310
39 0 39 509 39 368
40 0 40 667 40 405
41 1 41 421 41 488
42 1 42 418 42 436
43 3 43 577 43 529
44 1 44 560 44 504
45 1 45 274 45 425
46 1 46 146 46 605
47 4 47 247 47 575
48 1 48 512 48 568
49 1 49 484 49 569
50 3 50 570 50 526
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RADIAL 120° RADIAL 140° RADIAL 160°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)

3 1131 3 965 3 932

4 1045 4 908 4 897

5 950 5 897 5 860
6 920 6 857 6 856
7 910 7 832 7 966
8 897 8 876 8 1086
9 865 9 906 9 930
10 887 10 913 10 1121
11 991 11 872 11 1168
12 1076 12 1015 12 1109
13 1031 13 1065 13 1184
14 1105 14 983 14 1211
15 1081 15 984 15 969

16 1170 16 908 16 893

17 1039 17 931 17 932

18 1096 18 804 18 1113
19 1089 19 559 19 897

20 932 20 826 20 1077
21 913 21 649 21 890
22 919 22 936 22 621

23 783 23 987 23 637

24 876 24 699 24 494
25 860 25 856 25 420
26 915 26 649 26 365

27 1023 27 578 27 450
28 994 28 563 28 610
29 799 29 367 29 406
30 623 30 403 30 307
31 566 31 334 31 303

32 677 32 243 32 259
33 526 33 200 33 268
34 539 34 180 34 313

35 394 35 179 35 252
36 318 36 143 36 208
37 280 37 174 37 192
38 289 38 167 38 220
39 325 39 148 39 174
40 454 40 130 40 160
41 512 41 155 41 170
42 585 42 187 42 160
43 801 43 262 43 159
44 748 44 254 44 155

45 635 45 124 45 165

46 715 46 179 46 210
47 695 47 330 47 228
48 503 48 469 48 268
49 615 49 530 49 309
50 627 50 315 50 328
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RADIAL 180° RADIAL 200° RADIAL 220°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 906 3 926 3 946
4 885 4 868 4 898
5 876 5 872 5 875
6 1059 6 876 6 928
7 957 7 875 7 897
8 953 8 891 8 969
9 933 9 936 9 1176
10 991 10 927 10 1131
11 1035 11 1005 11 1131
12 1092 12 972 12 1196
13 1262 13 1075 13 1193
14 1207 14 1184 14 1075
15 914 15 1037 15 1038
16 990 16 1024 16 1105
17 1063 17 1168 17 1298
18 1187 18 1205 18 1550
19 888 19 1239 19 1554
20 1055 20 1319 20 1685
21 1213 21 1307 21 1574
22 887 22 1315 22 1401
23 1019 23 1084 23 1344
24 780 24 965 24 1278
25 700 25 815 25 1300
26 735 26 748 26 1189
27 589 27 871 27 1191
28 495 28 990 28 1191
29 445 29 653 29 1272
30 605 30 669 30 1306
31 481 31 679 31 1097
32 526 32 515 32 867
33 430 33 720 33 922
34 406 34 624 34 787
35 361 35 623 35 775
36 329 36 630 36 708
37 328 37 594 37 806
38 305 38 488 38 653
39 283 39 314 39 547
40 275 40 501 40 730
41 243 41 476 41 628
42 223 42 430 42 456
43 210 43 484 43 526
44 234 44 491 44 528
45 257 45 491 45 739
46 416 46 449 46 691
47 404 47 481 47 875
48 597 48 549 48 1004
49 648 49 495 49 1078
50 600 50 513 50 1278
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RADIAL 240° RADIAL 260° RADIAL 280°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)

3 953 3 1116 3 1457
4 935 4 1075 4 1359
5 939 5 1041 5 1260
6 941 6 1011 6 1477
7 922 7 976 7 1432
8 896 8 974 8 1465
9 915 9 1000 9 1347
10 996 10 977 10 1253
11 943 11 932 11 1226
12 949 12 670 12 1029
13 992 13 962 13 728
14 1013 14 1071 14 492
15 1128 15 1130 15 493
16 1103 16 903 16 733
17 1073 17 966 17 821
18 1219 18 887 18 763
19 1523 19 1069 19 517
20 1402 20 1280 20 199
21 1305 21 1078 21 351
22 1099 22 1244 22 504
23 1226 23 1354 23 459
24 1173 24 1509 24 177
25 1197 25 1607 25 104
26 1159 26 1432 26 166
27 1246 27 1369 27 14
28 1170 28 1243 28 7
29 1237 29 1241 29 2
30 1383 30 1462 30 6
31 1415 31 1603 31 2
32 1572 32 1262 32 0
33 1761 33 1278 33 2
34 1837 34 1330 34 2
35 1902 35 1397 35 3
36 1526 36 1409 36 3
37 1487 37 1175 37 2
38 1551 38 1158 38 2
39 1600 39 757 39 1
40 1612 40 814 40 1
41 1570 41 1095 41 3
42 1229 42 1377 42 3
43 824 43 1284 43 2
44 1197 44 924 44 3
45 1036 45 916 45 3
46 1279 46 932 46 2
47 997 47 860 47 5
48 989 48 833 48 3
49 894 49 1208 49 1
50 1103 50 785 50 1
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RADIAL 300° RADIAL 320° RADIAL 340°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 1783 3 1826 3 1420
4 1758 4 1438 4 1278
5 1868 5 1325 5 1112
6 1422 6 1236 6 687
7 1186 7 762 7 473
8 973 8 524 8 164
9 596 9 251 9 85
10 270 10 11 10 32
11 546 11 3 11 12
12 447 12 5 12 6
13 140 13 4 13 4
14 129 14 3 14 4
15 65 15 4 15 4
16 69 16 0 16 2
17 86 17 3 17 3
18 29 18 1 18 2
19 10 19 3 19 3
20 4 20 1 20 2
21 1 21 1 21 4
22 2 22 3 22 3
23 1 23 2 23 4
24 3 24 0 24 3
25 6 25 2 25 2
26 3 26 0 26 4
27 2 27 3 27 4
28 1 28 2 28 2
29 4 29 3 29 3
30 2 30 1 30 2
31 2 31 2 31 5
32 2 32 2 32 6
33 2 33 3 33 8
34 3 34 3 34 5
35 2 35 4 35 2
36 3 36 4 36 4
37 2 37 4 37 3
38 2 38 3 38 2
39 2 39 3 39 2
40 4 40 2 40 2
41 2 41 5 41 3
42 1 42 3 42 5
43 2 43 4 43 3
44 3 44 4 44 5
45 3 45 3 45 4
46 3 46 5 46 4
47 3 47 3 47 5
48 3 48 3 48 4
49 3 49 5 49 4
50 3 50 3 50 3
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[ANEXO 4]
DIAGRAMAS DE COBERTURA CON VARIACION DE POTENCIA

A continuacion se presentan los diagramas de cobertura levantados en Radio Mobile,

productos de variar la potencia de operacion del transmisor (Pt)

2 S
Pt=20kW

Cuando la potencia del transmisor esta fijada entre 0,2 y 20kW, aun no se obtiene una

cobertura satisfactoria.
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A continuacion s epresentan los perfiles de los radiales que presentan la obstruccion

[ANEXO 5]
PERFILES CON OBSTRUCCION FILO DE CUCHILLO

tipo filo de cuchillo, los cuales fueron trazados para un trayecto de 8,7Km:
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[ANEXO 6]
CALCULOS DE LOS CONTORNOS DE SERVICIO
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RADIALES DE LAS ESTACIONES INTERFERENTES

[ANEXO 7.1]

a) Canal 62 Maracay
RADIAL 0° RADIAL 20° RADIAL 40°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)

3 463 3 702 3 477
4 487 4 666 4 499
5 711 5 897 5 598
6 1000 6 893 6 563
7 1057 7 869 7 592
8 1210 8 719 8 684
9 1477 9 925 9 941
10 1156 10 924 10 1047
11 920 11 1316 11 1269
12 1207 12 1735 12 1738
13 914 13 1917 13 1837
14 755 14 1545 14 1671
15 624 15 1462 15 1809
16 634 16 1475 16 1552
17 572 17 1298 17 1573
18 421 18 1507 18 1663
19 357 19 1343 19 1658
20 278 20 1270 20 1285
21 260 21 1140 21 1297
22 192 22 859 22 1374
23 160 23 608 23 1027
24 207 24 261 24 725
25 301 25 115 25 435
26 286 26 280 26 623
27 25 27 471 27 840
28 7 28 466 28 1232
29 4 29 266 29 1322
30 6 30 133 30 895
31 4 31 385 31 700
32 5 32 27 32 927
33 6 33 4 33 685
34 4 34 4 34 340
35 4 35 3 35 385
36 4 36 3 36 440
37 5 37 3 37 643
38 5 38 3 38 360
39 3 39 4 39 350
40 4 40 3 40 214
41 4 41 4 41 5
42 2 42 4 42 4
43 4 43 4 43 4
44 4 44 5 44 1
45 4 45 3 45 2
46 2 46 2 46 4
47 3 47 2 47 3
48 2 48 2 48 2
49 2 49 2 49 2
50 2 50 3 50 3
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RADIAL 60° RADIAL 80° RADIAL 100°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 476 3 464 3 454
4 509 4 446 4 440
5 637 5 448 5 434
6 756 6 458 6 435
7 581 7 555 7 454
8 710 8 689 8 521
9 679 9 637 9 593
10 1118 10 778 10 669
11 954 11 556 11 672
12 1004 12 751 12 592
13 1287 13 548 13 484
14 1389 14 591 14 476
15 1045 15 814 15 619
16 918 16 818 16 737
17 1206 17 611 17 695
18 1532 18 610 18 616
19 1879 19 680 19 773
20 1855 20 630 20 731
21 1738 21 1039 21 589
22 1757 22 1073 22 698
23 1925 23 1133 23 612
24 2027 24 895 24 607
25 1734 25 712 25 568
26 1734 26 1141 26 543
27 1966 27 1329 27 539
28 1883 28 1175 28 555
29 2087 29 963 29 599
30 2226 30 879 30 582
31 1891 31 819 31 690
32 1852 32 1083 32 591
33 2237 33 1501 33 594
34 1957 34 1461 34 623
35 1759 35 1258 35 685
36 1959 36 1295 36 902
37 1814 37 1095 37 751
38 1851 38 848 38 895
39 1851 39 1101 39 1268
40 1410 40 1333 40 1193
41 1434 41 1032 41 1144
42 1221 42 873 42 1065
43 1302 43 844 43 982
44 1355 44 992 44 976
45 1052 45 927 45 1238
46 759 46 1044 46 1295
47 877 47 1103 47 1347
48 1058 48 1035 48 1309
49 1035 49 1267 49 1215
50 1401 50 1539 50 1049
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RADIAL 120° RADIAL 140° RADIAL 160°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 452 3 446 3 442
4 443 4 440 4 435
5 438 5 437 5 421
6 438 6 430 6 423
7 442 7 437 7 423
8 446 8 437 8 425
9 449 9 436 9 426
10 451 10 433 10 429
11 454 11 438 11 431
12 455 12 443 12 432
13 455 13 444 13 430
14 457 14 440 14 434
15 460 15 442 15 431
16 461 16 443 16 609
17 463 17 454 17 481
18 461 18 450 18 452
19 461 19 443 19 490
20 455 20 448 20 625
21 450 21 448 21 787
22 595 22 452 22 686
23 612 23 468 23 549
24 618 24 691 24 533
25 700 25 690 25 529
26 951 26 625 26 534
27 1093 27 577 27 559
28 1056 28 599 28 666
29 1084 29 846 29 863
30 1050 30 920 30 671
31 1048 31 720 31 745
32 1057 32 930 32 749
33 1091 33 685 33 793
34 967 34 634 34 589
35 923 35 643 35 728
36 811 36 547 36 730
37 825 37 612 37 798
38 886 38 785 38 715
39 894 39 704 39 772
40 668 40 771 40 821
41 637 41 659 41 924
42 721 42 527 42 752
43 688 43 516 43 823
44 902 44 508 44 761
45 847 45 451 45 945
46 731 46 415 46 726
47 511 47 401 47 784
48 482 48 418 48 1199
49 609 49 435 49 785
50 592 50 427 50 635
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RADIAL 180° RADIAL 200° RADIAL 220°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 439 3 438 3 436
4 432 4 428 4 429
5 414 5 412 5 422
6 414 6 414 6 413
7 411 7 416 7 419
8 411 8 412 8 417
9 415 9 410 9 414
10 420 10 414 10 412
11 425 11 413 11 411
12 421 12 412 12 411
13 420 13 408 13 412
14 427 14 410 14 411
15 425 15 410 15 409
16 429 16 448 16 412
17 434 17 626 17 410
18 440 18 452 18 569
19 474 19 552 19 469
20 603 20 693 20 450
21 821 21 816 21 435
22 651 22 855 22 423
23 604 23 821 23 415
24 756 24 655 24 432
25 786 25 687 25 442
26 744 26 693 26 466
27 811 27 739 27 534
28 773 28 756 28 506
29 878 29 747 29 480
30 753 30 715 30 460
31 690 31 705 31 460
32 667 32 739 32 562
33 662 33 839 33 624
34 857 34 856 34 727
35 987 35 821 35 775
36 1088 36 997 36 757
37 1312 37 894 37 936
38 992 38 682 38 981
39 708 39 597 39 1166
40 888 40 555 40 800
41 879 41 690 41 772
42 786 42 904 42 720
43 813 43 1150 43 763
44 775 44 1013 44 991
45 854 45 878 45 877
46 879 46 778 46 811
47 702 47 660 47 606
48 650 48 550 48 550
49 450 49 634 49 542
50 500 50 760 50 555
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RADIAL 240° RADIAL 260° RADIAL 280°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 438 3 440 3 447
4 434 4 439 4 447
5 433 5 441 5 444
6 415 6 432 6 435
7 412 7 424 7 433
8 405 8 414 8 415
9 410 9 390 9 426
10 404 10 372 10 426
11 410 11 385 11 427
12 408 12 402 12 428
13 410 13 411 13 436
14 404 14 414 14 435
15 405 15 412 15 430
16 410 16 413 16 436
17 411 17 410 17 452
18 411 18 411 18 459
19 411 19 409 19 460
20 411 20 410 20 533
21 411 21 430 21 555
22 410 22 380 22 497
23 405 23 412 23 503
24 408 24 425 24 496
25 408 25 408 25 556
26 407 26 415 26 602
27 412 27 427 27 687
28 409 28 431 28 958
29 409 29 432 29 632
30 410 30 435 30 531
31 410 31 439 31 493
32 412 32 438 32 498
33 415 33 437 33 575
34 411 34 436 34 783
35 415 35 436 35 1004
36 419 36 439 36 839
37 423 37 457 37 694
38 424 38 447 38 1080
39 424 39 447 39 907
40 425 40 448 40 1051
41 425 41 448 41 1323
42 427 42 470 42 1259
43 430 43 643 43 1044
44 435 44 489 44 1212
45 442 45 474 45 1319
46 442 46 542 46 1231
47 448 47 648 47 1328
48 451 48 671 48 1119
49 456 49 573 49 1146
50 463 50 547 50 1322
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RADIAL 300° RADIAL 320° RADIAL 340°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)

3 452 3 452 3 457
4 451 4 456 4 486
5 570 5 464 5 721
6 504 6 475 6 797
7 691 7 485 7 665
8 494 8 509 8 673
9 449 9 583 9 873
10 460 10 613 10 1087
11 505 11 758 11 1350
12 501 12 919 12 1745
13 747 13 1291 13 1914
14 1087 14 1315 14 2102
15 1226 15 1187 15 1650
16 1176 16 866 16 1151
17 1274 17 982 17 870
18 1685 18 890 18 1285
19 1484 19 953 19 957
20 1480 20 1029 20 799
21 1285 21 811 21 588
22 1221 22 568 22 538
23 618 23 638 23 416
24 771 24 321 24 765
25 582 25 422 25 555
26 298 26 359 26 391
27 575 27 235 27 211
28 794 28 136 28 37
29 1106 29 20 29 3
30 1281 30 14 30 6
31 754 31 169 31 4
32 264 32 254 32 5
33 175 33 6 33 5
34 446 34 6 34 4
35 676 35 5 35 4
36 622 36 4 36 3
37 451 37 5 37 3
38 239 38 7 38 5
39 12 39 4 39 4
40 10 40 7 40 3
41 8 41 2 41 3
42 8 42 4 42 3
43 41 43 5 43 2
44 11 44 3 44 5
45 39 45 3 45 1
46 12 46 2 46 2
47 8 47 3 47 0
48 4 48 2 48 4
49 6 49 2 49 3
50 3 50 5 50 4
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b) Canal 61 Villa de Cura

RADIAL 0° RADIAL 20° RADIAL 40°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 734 3 547 3 657
4 609 4 563 4 545
5 501 5 638 5 579
6 485 6 789 6 615
7 465 7 648 7 620
8 457 8 512 8 642
9 451 9 469 9 778
10 447 10 452 10 879
11 446 11 459 11 910
12 445 12 575 12 1020
13 467 13 457 13 979
14 453 14 454 14 1011
15 453 15 452 15 940
16 457 16 453 16 934
17 459 17 560 17 791
18 458 18 530 18 797
19 460 19 579 19 669
20 461 20 528 20 814
21 468 21 492 21 716
22 507 22 520 22 598
23 488 23 691 23 709
24 488 24 632 24 611
25 506 25 701 25 590
26 554 26 687 26 575
27 550 27 862 27 623
28 875 28 792 28 579
29 869 29 923 29 602
30 785 30 863 30 792
31 1136 31 972 31 861
32 1209 32 1023 32 1007
33 1207 33 876 33 1051
34 1338 34 935 34 895
35 1482 35 1187 35 662
36 1524 36 1297 36 677
37 1775 37 1532 37 670
38 2105 38 1892 38 748
39 1781 39 1873 39 1053
40 1337 40 1868 40 1187
41 1119 41 2037 41 1441
42 738 42 2231 42 1116
43 571 43 1871 43 1118
44 699 44 1912 44 966
45 399 45 2081 45 1064
46 366 46 1630 46 1207
47 697 47 1274 47 1559
48 717 48 934 48 1847
49 396 49 800 49 1938
50 400 50 689 50 1756
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RADIAL 60° RADIAL 80° RADIAL 100°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 808 3 573 3 614
4 793 4 655 4 698
5 766 5 608 5 738
6 664 6 643 6 737
7 773 7 707 7 687
8 726 8 930 8 709
9 646 9 1041 9 601
10 599 10 1058 10 671
11 593 11 1084 11 653
12 599 12 1000 12 640
13 609 13 1045 13 965
14 629 14 1052 14 1200
15 657 15 1188 15 1114
16 818 16 1082 16 987
17 966 17 946 17 795
18 1130 18 1069 18 741
19 961 19 957 19 699
20 1030 20 742 20 622
21 1098 21 748 21 629
22 826 22 966 22 868
23 712 23 692 23 781
24 838 24 748 24 802
25 959 25 973 25 601
26 732 26 768 26 719
27 846 27 546 27 697
28 869 28 634 28 641
29 1087 29 669 29 432
30 1419 30 915 30 417
31 1445 31 1120 31 514
32 1373 32 912 32 440
33 1251 33 669 33 411
34 1036 34 639 34 453
35 928 35 700 35 422
36 1123 36 618 36 470
37 1142 37 678 37 661
38 924 38 673 38 563
39 902 39 812 39 484
40 971 40 975 40 538
41 933 41 1020 41 771
42 750 42 1074 42 882
43 508 43 851 43 1016
44 507 44 652 44 651
45 476 45 577 45 621
46 458 46 545 46 774
47 523 47 578 47 654
48 584 48 583 48 574
49 617 49 565 49 404
50 599 50 523 50 510
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RADIAL 120° RADIAL 140° RADIAL 160°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 515 3 537 3 643
4 504 4 558 4 812
5 501 5 765 5 727
6 500 6 706 6 589
7 580 7 502 7 596
8 629 8 804 8 731
9 608 9 544 9 710
10 501 10 761 10 656
11 499 11 666 11 825
12 756 12 536 12 748
13 534 13 682 13 888
14 488 14 812 14 720
15 500 15 561 15 716
16 547 16 477 16 647
17 496 17 452 17 748
18 476 18 443 18 984
19 450 19 505 19 578
20 428 20 473 20 666
21 420 21 485 21 755
22 451 22 458 22 657
23 409 23 418 23 465
24 461 24 452 24 439
25 441 25 494 25 367
26 375 26 410 26 363
27 399 27 388 27 372
28 423 28 361 28 359
29 529 29 386 29 310
30 409 30 329 30 332
31 439 31 428 31 328
32 425 32 381 32 345
33 440 33 368 33 314
34 368 34 385 34 362
35 393 35 345 35 432
36 380 36 315 36 255
37 385 37 295 37 247
38 365 38 239 38 275
39 355 39 254 39 239
40 451 40 242 40 229
41 489 41 307 41 228
42 394 42 242 42 226
43 411 43 239 43 214
44 382 44 245 44 217
45 426 45 264 45 225
46 494 46 242 46 237
47 542 47 225 47 294
48 473 48 249 48 289
49 429 49 264 49 252
50 329 50 266 50 262
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RADIAL 180° RADIAL 200° RADIAL 220°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 624 3 596 3 672
4 770 4 707 4 703
5 911 5 893 5 826
6 848 6 704 6 766
7 712 7 681 7 836
8 610 8 627 8 712
9 670 9 650 9 931
10 786 10 696 10 775
11 766 11 728 11 634
12 884 12 749 12 660
13 973 13 1075 13 720
14 905 14 1200 14 844
15 1085 15 946 15 846
16 840 16 959 16 961
17 1062 17 1081 17 947
18 1243 18 1226 18 1007
19 935 19 883 19 795
20 891 20 706 20 936
21 1036 21 718 21 954
22 985 22 672 22 651
23 666 23 550 23 680
24 542 24 440 24 726
25 484 25 400 25 1108
26 408 26 435 26 917
27 391 27 407 27 696
28 462 28 341 28 885
29 362 29 343 29 769
30 364 30 316 30 524
31 353 31 302 31 481
32 331 32 285 32 392
33 348 33 276 33 458
34 390 34 284 34 584
35 357 35 271 35 386
36 323 36 281 36 334
37 323 37 309 37 371
38 246 38 329 38 335
39 253 39 238 39 374
40 266 40 222 40 332
41 275 41 437 41 345
42 288 42 302 42 346
43 264 43 419 43 327
44 239 44 434 44 314
45 236 45 410 45 316
46 237 46 291 46 338
47 206 47 253 47 303
48 204 48 295 48 320
49 197 49 226 49 349
50 200 50 213 50 313
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RADIAL 240° RADIAL 260° RADIAL 280°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 783 3 556 3 537
4 709 4 575 4 531
5 767 5 682 5 551
6 950 6 585 6 690
7 870 7 610 7 713
8 1064 8 746 8 639
9 989 9 632 9 526
10 935 10 657 10 520
11 965 11 678 11 539
12 763 12 675 12 571
13 922 13 847 13 623
14 774 14 921 14 624
15 663 15 966 15 608
16 659 16 870 16 518
17 697 17 815 17 626
18 731 18 804 18 590
19 806 19 730 19 620
20 855 20 793 20 739
21 910 21 749 21 863
22 910 22 716 22 1019
23 814 23 699 23 938
24 732 24 709 24 791
25 586 25 723 25 734
26 566 26 752 26 784
27 525 27 835 27 671
28 555 28 914 28 582
29 641 29 1137 29 519
30 808 30 1003 30 455
31 1029 31 925 31 441
32 1092 32 880 32 443
33 836 33 1056 33 443
34 787 34 1088 34 442
35 714 35 911 35 437
36 677 36 835 36 434
37 682 37 776 37 431
38 820 38 717 38 425
39 841 39 734 39 425
40 817 40 712 40 412
41 847 41 742 41 417
42 682 42 858 42 436
43 563 43 640 43 414
44 555 44 591 44 414
45 529 45 578 45 425
46 560 46 568 46 436
47 491 47 574 47 471
48 479 48 600 48 424
49 447 49 642 49 477
50 444 50 853 50 426
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RADIAL 300° RADIAL 320° RADIAL 340°
D (Km) Altura (m) D (Km) Altura (m) D (Km) Altura (m)
3 513 3 505 3 554
4 538 4 547 4 500
5 535 5 733 5 502
6 525 6 794 6 696
7 557 7 872 7 580
8 549 8 732 8 530
9 475 9 619 9 590
10 466 10 454 10 518
11 464 11 467 11 476
12 447 12 527 12 438
13 449 13 510 13 439
14 442 14 430 14 439
15 436 15 428 15 439
16 426 16 431 16 440
17 418 17 427 17 440
18 413 18 429 18 437
19 417 19 422 19 436
20 407 20 417 20 440
21 465 21 417 21 438
22 481 22 415 22 437
23 411 23 416 23 436
24 416 24 415 24 437
25 413 25 416 25 439
26 408 26 417 26 440
27 415 27 417 27 432
28 410 28 418 28 593
29 411 29 418 29 485
30 409 30 424 30 499
31 409 31 417 31 724
32 409 32 411 32 981
33 409 33 416 33 827
34 411 34 422 34 1094
35 409 35 427 35 1218
36 414 36 433 36 1357
37 415 37 439 37 1203
38 423 38 483 38 1339
39 402 39 858 39 1553
40 411 40 802 40 1050
41 416 41 934 41 1146
42 407 42 1010 42 821
43 415 43 1267 43 905
44 421 44 1654 44 854
45 429 45 1565 45 1372
46 432 46 1370 46 1538
47 439 47 1313 47 1329
48 463 48 1193 48 1050
49 527 49 845 49 813
50 515 50 451 50 589
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JANEXO 7.2]
CONTORNO DE 42dBu DE LA ESTACION CANAL 62 MARACAY

CONTORNO DE 42dBu PARA ELCANAL 62 UHF, MARACAY
RADIAL | ASPT (m) | Ah(m) | AF (dB) | F(50,50) | D(Km)

0° -333,8 400 -37,6 54,49 12,86
20° -603,8 400 -37,6 54,49 12,86
40° -538,8 400 -37,6 54,49 12,86
60° -3403 400 -37.6 54,49 12,86
80° -78,0 400 -37,6 54,49 12,86
100° 9,4 400 -37,6 54,49 15,36
120° 67.8 400 -37,6 54,49 22,87
140° 78,3 333,8 -30,5 47,39 31,62
160° 87,6 400 -37,6 53,59 24,12
180° 95,9 400 -37,6 53,59 2537
200° 197,4 400 -37,6 53,59 30,37
220° 2283 400 37,6 53,59 32,87
240° 196,9 - - 16,89 106,67
260° 222.6 154,8 11,6 28,49 79,15
280° 84,0 400 37,6 54,49 2412
300° -108,9 400 37,6 54,49 12,86
320° 2143 400 -37,6 54,49 12,86
340° -361,8 400 -37,6 54,49 12,86
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[ANEXO 8]
TABLA DE COTAS Vs DISTANCIA DEL PERFIL ESTUDIO-PLANTA

ESTUDIO - PLANTA
D (Km) Altura (m)
0 931
0,11 924,7
0,22 924
0,329 928,5
0,439 926,9
0,549 924,7
0,659 922.,8
0,769 9223
0,879 9233
0,988 921,6
1,098 920,6
1,208 918,6
1,318 910,8
1,428 906
1,537 908,3
1,.647 913,2
1,757 9225
1,867 935,2
1,977 9432
2,087 949,2
2,196 953,6
2,306 956,8
2,416 963,3

2,526 979

2,636 1021,8
2,745 1078,2
2,855 1124

2,965 11553
3,075 1178

3,185 1206,1
3,294 1233,1
3,404 1257,9
3,514 1292,7
3,624 1349,3
3,734 1415,6
3,844 1472,5
3,953 1515,1
4,063 1552,6
4,173 1566,6
4,283 1597,1
4,393 1628,5
4,502 1673,3
4,612 16997
4,722 1727,9
4,832 1749,2
4,942 1763,2
5,052 1786,5
5,161 1812,3
5,249 1837
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[ANEXO 9]
INTENSIDAD DE LLUVIA, RECOMENDACION UIT-R P-837-3
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[ANEXO 10]
TILT DE LA ANTENA TRANSMISORA UHF

Luego de escoger varias zonas de recepcion, con la distancia y la diferencia de altura

entre la planta transmisora y la zona de prueba realizamos el calculo siguiente:

Plantz
Titt Tl It = aI’C'[g [[)(rn)j

. A(m)

=

= D = Distancia entre planta y el sitio de

recepcion
A = Altura entre planta y sitio de
Receptor  T€cepcion
Distancia
ALTURA ALTURA DISTANCIA
[HUHLACION TORRE (Km) | SITIO (m) (Km) LTELNGE)
PALO VERDE 1888 925 12,5 4,405
EL MARQUES 1888 843 95 6,277
LA CALIFORNIA 1888 830 11,6 5,211
CAFETAL 1888 974 10 5,222
ALTO HATILLO 1888 1200 14,8 2,661
LOS NARANIJOS 1888 1100 14,4 3,132
CHACAITO 1888 806 6,9 8,474
ALTO PRADO 1888 1100 12 3,757
BELLO MONTE 1888 860 7 8,354
EL VALLE 1888 945 10,4 5,181
PRADO DE MARIA 1888 883 8,5 6,743
LA VEGA 1888 800 11,5 5,404
EL SILENCIO 1888 866 6,9 8,425
EL PARAISO 1888 850 8,5 6,962
PROPATRIA 1888 976 10,2 5,109
CATIA 1888 1018 8 6,206
PROMEDIO 5,72° = 6°

El promedio de todos los dngulos serd entonces el tilt a fijar en la antena transmisora,

que como se puede observar en la tabla presentada supra, este grado de inclinacion es de

6°.
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[ANEXO 11]
TRANSMISOR UHF

UHF / WVHF

OWVE-T

@ ANALOG
AND DIGITAL
TV TRANSMITTERS

S—— THALES
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= Analog and Digital TV Trans

UHF ULTIMATE
VHF OFPTIMUM

Pioneering solid state
broadcasting technology for
more than 20 years, Thales
ie pleased to present ite
third generation of TV Solid
State Transmitters.

Thales tranemitters answer
the new UHF . VHF market
requirements, and address
the promising cpportunities
of the digital area.

Thales introduced the
ULTIMATE and OPTIMUM
after cloge collaboration with
our customere. The results
combine state of the art
technology, broadcasting
security, and a new standard
for maintenance.

The result ic a
comprehensive range of
tranemitters addressing both
the analog and digital
markets. The analog units
range in power from 2kW to
GOKW, digital units range is
BOOWrms to 22kWrms.

Today and tomorrow

Among the major banefits :
LILTIMATE and OFTIMLIM have
boen designad to adhara to the
digital standards [OVB-T, DVBE-H
and ATSC). Whan buying
LILTIMATE or OFTIMLIM analog
range, you are sure to make the
right choica ; all ULTIMATE and
OPTIMUM analog transmiters
are fittad and easily upgradeabls
for digital transmission.

Tha Thales philosophy was to
develop common modules for
digital and analog transmitters |
armplifiers, power supplies, control
unit. Mow you simply switch the
anakog ecxcitar with the digital one.

Today, Thales iz proud to ba tha
leader in automatic correction with
tha digital adaptive precorraction.
This automatic precorraction is
changing the concept of
transmission | you are Now sure
o havea an intalligent ransmittar!
The aging of the transmitter, tha
arvironmental variations, the
reduction of output powar; will be
taken into accourt by the digital
adaptive precorraction and will be
corrected accordingl Tha
transmittad signas will ahvays
hawve the sama high parformance
s thiat you will no lonosr have to
intarvens | digical adaptive
praecorrection works for you !

Consaquently, you can imagine
how your maintenance will ba
gagier! Mo adjustaments, no
spacial slactronic devices, abo,
to refrash the transmittar's
performancas, all you nead is
LILTIMATE or OFTIRLIN |

W know the choice you'ra
rmaking today has to remain thea
best one for the naxt 20 yaars.
So with Thakes TV tachnalogy,
you get tha most advanocad
features available on the markst
in tarms of :

@ Structure

LILTIMIATE and OPTIMLIM fostura
a cableless structura, which
provides the advantages of :

» tha highest level of reliability

# cimplification of maintananca
operations

@ Amplification
Thales uses proven broadband
armplifiar tachnology.

Based on LOMos, Dmos and
Mesfat technologies, Thales's
transmitters offar high efficiency,
high reliabilicy and excellant
thermal charactaristics.

In addition, no visual or audio
adjustment is required for
transmission in digital or analog.
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mitters :

Thessa tranemittars ara also
available in common amplification

- for a fast and easy change of
fraquancy,

- for an rapid and cost effective
migration to digital.

Thesa major advantages kbad to
a drastic reduction of spare part
cost.

@ Contral & monitoring

A microprocessor suparvises
the status of the transmitter

and provides all the useful
information of each subassamblhy.
Thanks to tha LCD Display,
LILTIMATE and OPTIMUM offer

a complta guide for the control
and maintenanca. The control
unit eoftware allows a complata
status check of the transmittar
from one transistor insida

an amplifier modula, up to

the position of the power supply
breakar, This precise and usafull
information enables broadcasters
to identify the failure and reduca
considarably intarvention times.

All monitoring informations are
available through VWeb server or
SMMPF agant. Thales is proud to
be leader in SHMP
deployerments, with real complata
network supervision axpariences,

L L
WL |
*ee

-

@ Cooling system

In order to satisfy all our cusmomer
requirermants, Thales has
devaloped two kinds of efficient
cooling systams, liquid and air.

A new innovative liquid solution
intagrates proven technoloogy
from &M Radio. Maore than,
1000 transmittars oparate using
this tachnology throughout the
world, The cooling systam is
bazad on asronautics tachnology
which ensures liquid tohtness
and operational safety.

|

o ULTIMATE

The security of
broadcasting

LILTIMATE AOPTIMLIM prowvide the
highast lavel of sarvice availabilicy,
thanks to an optimized
architectura which avoids
broadcast intarruption in the
event of failure. With Thales
transmitiars, you eslect tha leveal
of eacurity you need |

@ dual excitar with automatic
switch-over

@ active resarve configuration
supervizad by microprocessor

@& paseive nesarva configuration
supervizad by microprocessor

& N+R configuration for digital
supervizad by microprocessor,

Each Thales transmittar offars
an unrivalad leval of intarnal
redundancy, with multiple Solid
Skate amplifiers and power
eupplies oparating in parallal,

Each power sub-assambly of

the Thales range has integrated
protaction against VEWHR,
ovardrive, temparatura, currant,

volt=ge.

AMNALDE 8MD DIGTAL TV TRANEMITTERE
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Analog

- General spec

catons

Powar l2vels peak syna.
Fraguency range

JRW o S0kW
44 - 38MHzZ ; 170 — 230 MHz | 470 -562 MHz

TV s2andard PAL, SECAM, NTSC
Wislon standard All standards
Sourd standaro Mona, BTEC, IRT, NICAK
Load Impedance £0 Chms
Pomer slanliny 10308
Fraguency camar staniity 1907
Fraguency step 50 KHz ! 1Hz
Harmanics = E0 03 angior = 20 M In UHF — 1 my In VHF
Spurizus emissions = B0 03 andior = 20 M In UHF — 1 m In WHF
Input sighals
IrpLes Typ= Connector Frequency Lewval Impacancs VEINR
Widao Vidzo BRC femals 0 o GMHZ 1Wpp 2Ed4B L =300B
Audio rlong ¥LR female 40Hz fo 15aHz 1,3Vrms £ 608 G000 £107% bal
Qr= 10K bal
IRT X¥LR female 40Hz to SEaHz 1,5 Vrms £ 606 G000 +10% bal
Qr= 10K bal
HICAM" EMC femalz Stand. B0 A00m\ = 1dB SO0 =1440B
ETSC composie BMC femals A0Hz o 120kHz  Wppz1dB TR =3508
(exe. TSKHZ)
BTSC subcarier  BMC femals 16Hz o 120kHz  2VWpp = 1dB TEQ =3518
[exc. SIKHE)
Extarnal Plicte BMNC femalz 10MHz 0g5m + 2dB 4] =206
Extarnal Synin. BMNC famale 13dBm = 2dB 4] =148
"Encoders optional
Visual Perfarmanee
RF ampilbude / freq response aocording to the standard
Dirferential phase =3
DiTerential gain < 5%
Luminance narHinearty = 5%
Ervelope delay according o the standard
Incidental phase camler =3
Luminance bar it < %
Flelg tme bar 1R < %
Line time bar Tt = I%
oT pulse = 0%
Signal i nolse =-54 4B unwelghiad 0.2 - 5 MHz
= -51 4B welghied
Aural Perfoarmance
Fraguency Ampliude Phass Delay
Konoson 30Hz to 15kHz t0.24dB s =
IRT 30Hz to S6kHz t0.24dB s =
BTSC composite 30Hz to S0kHz +0.0:5 dB 0.5 =
S0Hz o 120kHz 145 Ealiy =
BTSC subcamer 16Hz o 120kHz 108 = =
MICAM BAZ FE 210 260KHZ +0.54B = z50re
MICAM | FE 210 260KHZ +0.54B = e
Fre-empnasis S00r 7S s

Kodulation capabiity
Harmanic distortions

FI kalse

AK synChronous nolse

AB FEynChronous nolse
Chanrel crosstalk

Sterzo separation

SAP-PRO o 22220 crosslalk
Kaln 2o Stereo crosstale

+ 100 kHz (BTSC Excloed)
= [L5% (30 Hz ko 15 kHz)
<5048

< -£[dB

< -50dB

< <70 4B (AT

< -0 gB (AT} (100Hz ba 13kHz)
<50 0B [BTSC)

< -40 dB (BT5C)

Serviee conditions
Temparalure range
Humkdity

Alliude

AL power

CE Marking

0*C i 45°C guaranieed specifications / -107C to 50°C guaranized operation

< B5% non ﬂﬂl’lﬂEﬂElﬂg

up o 1500m , = 1500M on requast

2 phases, 4 wires + ground, 50 Hz - 50 Bz
J0BW to 400V + 15%, 480 + 108 -15%
Compliant

Thie information contained herein ks subjec
to confirmation at time of cedering

S0LID STATE TV TRANSMITTERS
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[ANEXO 12]
CATALOGO DE ANTENAS UHF RYMSA

PLY

Band IV/V Horizontal Polarization Panel
Especially suitable for square masts

Model: AT15-250

Electrical Specifications |

Frequency rangs 470 — 850 MH=

Peak gain 11.25 dB (ref. &2 dipole)

3 dB beam width E-plane: 61° [ H-plane: 2§°
Polarization Horizontal

Impedance 50 Ohms

WVEWR 1.10:1 typical (1.15:1 maximum}
Mazimum power 1 KW (7918 connector)
Connector DM 7718 female (other type on reguest)

Mechanical & Environmental Specifications

Materials : Reflector & Aluminium
radiating element
Radoms Fiberglass
Dimensions (WxlxH) 429 x 264 % B53 mim
Max. wind spead 200 kmi'h
‘Windload i{front) 743 M (@ 180 km'h)
‘Windload (lateral) 258 M (@ 180 km'h}
Weight (kg) 10
Typical mounting Several combinations depending on the
radiation pattern reguired (typically sguare)
‘Vertical spacing 1000 mm
Grounding OC grounded
Temperature rangs =407 fo +80° C
Humidity 100 %

Antenna System Characteriztics

Number | Numbser ani. | Peak gain Weight Wind load System
of bays (mer bay) (dBd) kgl 180 km/h | height {mm)
2 a4 20 1.1 kN
i 3 Jils] 20 1.6 kN 1000
4 53 40 1.5 kN
2 11.4 40 2.2 kN
2 3 [ E] [i01] 3.2 kN 2000
4 B3 80 3.1 kN
2 14.4 80 4.4 kN
4 3 12.8 120 6.4 kN 4000
4 11.4 160 6.2 kN
2 16.1 120 6.6 kN
[ 3 14.4 180 9.6 kN 000
4 13.1 240 9.3 kN NOTES:
) 2 17.4 160 5.8 kN . -Mul M, beam . hamess &
8 3 15.6 240 12.6 kM &0ot teeder 05528 NOT INCLUDED
4 14.4 320 12.4 kN -Wind load & welght figures without

BS54 will reserve the nght to maks sy changes without notice. ﬁ::::f_;’g cabies, Spitters &
E

Ctra Campo Raeal, ke 2,100 Proms - 4 5L ETE05E]

2500 Argemda dal Ray A Fax: 34 21 BT6 0T 09
Madrid-Spaim I E_mail : broadeast copmnsrcialidmomes com

Ti'oh aife - TeAnw. TyIE A COm
& INdaX
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[ANEXO 13]
EQUIPO PROCESADOR DE AUDIO

OPTIMOD-TV

8382
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Bright, legible LCD dizplay
allows you to recall, edit,
and save pressts, and to
set up system technica
parameters like input and
output levels,

Mext and Previous
buttons scroll display
horizontally to access

hidden menu itzms.

Inpust level meters, Full
featured, full-time LED

metering makes it easy
to set up the 8382,

/ ( Dedicated keys for |
f Escape, Recall Preset,

/ | Edit Preset, and System

! | Setup. [

LCD contrast adjustment |

optimizes the disolay to your | |

preferred viewing angle. /
Four context-sensitve
soft keys repurpose
themselves for the task
at hand.

COMDression,

The 8382 is remote controllable via eight programmable GPI ports, which can be
used to recall presets and change cperating medes. It is also equipped for remote
control via RS232 serial or Ethemat ports and it comes with a full-featured remote
control application that runs on Windows 2000 or XP Finally, the 8382 features
the ability to have its input AESZ "channel mode” bits determine its operating
mode (stereo or dual-monco), and it can send this information to downstream
asquipment via the AES3 connection.

The 8382 can alsc be contrelled via its built-in clock-based automation, which
can be programmed to change presets and operating meodes at preset times, The

internal clock can autematically be set via the Internet. It can also be rasat to the

hour via GPI contact closure to ensure that it remains accurately synchronized

with the facility's master clock.

| Gain reduction meters
for AGC and multiband

Left and right output
meaters.

Krob lets you eazily

customize presets and

tweak system setup
pEIEMeers,

unmatched
cleanliness,
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If you wish to place lavel protection prior to your studio / transmitter link {STL),
use an Crban studio level control system expressly designed for this purpese. At
the time of this writing, these are OPTIMOD-PC 1100V2 {a PCI card that works in
Windows XP computers ) and OPTIMOD £300 {a stand-alone processor), Eithar can

be adjusted so that it substitutes for the broadband AGC circuitry in OPTIMOD-TV,
which is then defeatad.

Stereo analog outout

excellent audio quality...
and loudness consistency

- W
- L]
e
100Mbps Etherme:
connector.
RS232 serial connector
N for computer control.
Steren analog input. A | Ean Iiuegg\eﬁsed powiar
N 1 '

% |

AES11 sync input. |
~
/ AEST input & cutput.

Eight GPI inputs on DB25 Line voltage selector,
connacton
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features & benefits

Makes setup, edjustrment and programming of OPTIMOD-TV
sagy — you can slways see the metering while you're adjusting
the processor Mavigation is by dedicated buttons, soft buttons
(whose function B8 conbext-sensitive), and & large rotary knob.
The LED= show &ll metering functions of the processing structure
{Two-Band or Five-Band) in use.

LCD and Tull-time LED meters

Its pre-emphasis control Is seldom audibly epparent, producing
Pre-emphasis Hmiting for the twe & clean, open sound with subjective brightness matching the
standerd pre-emphesis curves of S0us ariginal program, (For AM aural carriers without pre-emphasis,
B 75ps we recommend Orban's OPFTIMOD 6300 processar, which also
includes & CBS Loudness Controlier.)

By praviding 15 kHz low-pass filters ahead of the 6382 audio
outputs and steres encadar, the B382 prevents alizsing distortion
in subseguent steres encodars or transmission Hnks.

Bandwidth limiting &
overshoot compensation

Both digital input and digital output are equipped with samgple
rate converters and can operste at 32 kHz, 44.1 kHz, 48, 83.2
and 36 kHz sarnple rates. The pre-empheasis status and output

Analog & MES/EBU digital levels mre separetely adjustable for the analog end digital

inputs & cutputs outputs. The analeg inputs areé transformerless, balanced
10 kD instrumentation-amplifier circuits, gnd the anslog
outputs are trensformeriess balancad, gnd floating to ensure
highest trensparency and accursle pulse response.

Allows entirely separate mono progrems o be processed,
lacilitating dual-languege operation.

Dual-mono mode

Meets all applicable international safety and emissions

Cartified standards.

outstandingly

clean speech reproduction
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features & benefits

Twio processing stroctures

Eight programmalble, optically
isolated “general-purposs
interface™ [GPI) ports

Bypass Test Mode

Upgrade soflwars

A processing structures isa program that operates &5 a complats
audio processing system. Only one processing structure can be
an-gir at a time. OPTIMOD-TV realizes its processing structuiras
as & series of high-speed mathematical computations made by
Digital Signal Processing (DSP) chips. Use the Five-Band for
a spectrally consistent sound with good loudness contral, ==
Two-Band with CBS Loudness Conbreller for & transparent
sound that preserves the frequency balence of the origingl
program material while zlso effectively contrelling subjective
loudness. (The CBS Loudness Controller = not needed with the
Five-Band processing because s spectral consistency creales
consigtant lsudnass as a desirable bypraduct.) A spacial Twe-
Band prasst creates & no-cempromise “Protect” function that is
functionally similar bo the "Protect” structures in earlier Orban
digital processers. The Five-Band snd Twe-Band structures can
be switched wvia 8 mute-free crossfade. The B382'% Two-Band
processing  structure s phase-lineer to meaximize audible
LrEnsparancy.

Allows the 8332 to be remote-controlled by 5-12 W pulses
applied to these ports.

Can be invoked locally, by remuobe control (from either the B362's
GPI podt or tha 8382 PC Remate application), or by autamation
to parmit broadeast system test and abignment or "prool of
performanca” tests,

OPTIMOD-TV's seftware can be upgraded by running Orban-
supplied dewnloadable upgrade software on a PC, The upgrade
can acour remately through the 8382% Ethernet port or serial
port [ connected to an externel modem ), or locally {by connecting
a Windows® computer to the 8382's serial port through the
supplied null modem cable).
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L] . It i= impossitde bo cheracherize the [isten quality of evan the simplest Vmiler or

Jo o WHMNWH&;ME sueh specifications canne! adeguately
describe the crucial dynamic processss thal socur Under program conditions. Therafons,
the only way to evalvate the sound of an sudio processor meaningfully (s by suliiective
lsteping bests.

Certain specifications are pressated heve 0o gssure the enginesr thal they are
reasonabie, to halp plan the instalstion, and make certaln comparisons with other

processing aquipment.
Sracifcsinng agply fof Mmasliraments Fom asalby YN npul o sleres compeate aulod & fe TV ansisy einpht aotpot.
Froguency s ponse Fallows sterdard 50 s or 75 g6 pre-amphess aorve 20010 dB, 2.0 Hx = 15 ke, Analog leiliright cutpat and Digesl
{Eppass Meoin) eslpul can ke usar figurad for Nat o B hasizwd sulpul_

Dubput noise Moo mil dugsand upos how mudh gain the proomsses i sl for (Lime Drve, AGC Drivn, Tuo-Bassd Deiva,
andjer Mults-Band Drival, gating lsal, sguslizston, noss raduction, sbe, Tha dyrame resge of tha AT et

g . witich i & spesifad cvariond-1o-noisn reti of 110 95, primarily gevernaiL. Tha Spams: renge of the digital sgnal
- g 14 6B
E :“""f"“‘m:’“ _— w0025 THID, 20 He = 1 ke, sising o 410.05% at 15 kHz. <0U02% SHITE IM Distertian.
Tutsl System LR Channel Separation =50 dE, 20 Az - 15 sHe, 90 o typical,
g Polarity [Tas-Basd and Sppeis Hodas) el utn gsler ity ek nmd P pang sigral en isgul will resull in pastve-gang signal on eup,
T mnmu-mmsﬁquummnMMﬁsmu st faf tha "
o R R sl pirforsd, fiudio cippers ol 356 kHz.
7| Processing Reseliti intarral g  has 34 kit (fiewl pent) or Pugher reslfon, s Moborels DEPSE5E2 DEF dhps.
Tha mirimu= avaiatie inpul | culpul deay s approsimstaly 20 =5, 23 detersined by the sdvancsd ek shend
Delay srocaming sgerithing ameloysd This can b padded to ssetly s Fame of 24, 15, 29,07 o0 31 frasas | sacond
i,

Srwren er dusl-mena. In duskmane mode, Beth processing channels bave the same scukjecstive adjummests Jas
dperating Mode datarsingd by the scties praset) bl ere offerese indapendent, meking s =ods appropriste for dusl-language

AN .

Aralep Audio Tmpurt

Configuration Srwran § Dusl-Hane,

[ — w il Bk lnad i el I Il ks dl. (Mo jumger seleclion svsilalhe for 6000 Theough-hala pads ane
avilalle on 150 mesfuls ler wserinstaled S00 O arminetion. ]

Poinine] Inpat Lesvel By dj bl fram =d. 0t + 13,0 @B (VUL

i Linput Level #IF EEu.

Cosmariom Tved LR -trpa, lesals, EHI-sipprassed. Pin | dhides ground, Fns 2 (+] a%d 3 aladronically Balanzed, Reating and

24 Bit 12Bx cwarsasphad della sig=a mnsarter sith insar-phase asti-alaieg Hber.
A D Conwersion &wwmm“hmmmmﬂﬂuhmmﬁauuwﬂhﬂ:nD#m-vmdun-hﬁ-m-in
sample retn
Fillering P.Flm,mlhh s Fltar al 0,15 He (- 48]
Arvaleg Audio Dailgf
Confgiration Rared. Flal & pf asired (ot S0 s er 75 pa), sl 24,
Source Lmpedance &b &, aelectronicslly balanced and Rosting.
Lol Impedance Gl 3 o greater, balesosd of unbelerced. Termisation sl required oF reosmmended.
Dutput Level (100% ¢ madulatan Bl Bl from =& dBu ks 424 dBu peak, inbs 00 O o graster laad, selwase-adjubta b,
Signal to- Moise @80 dB uswaghted (Bypaks medn, de-ampbasivad, 20 He - 15 ke baradmidth, rafaranced Lo 100% medustion).
LimC Lalk & =70 dB, 20 He = 15 kHz.
ristortion SDL% THO (Erypecd. made, o h Ay 10 He = 15 kHz bardm s
Tres LRy, Saks, EMl-dupprassad, Pe 1 dhasels ground, Pes 3 0+ ] and 3 aecinesially Balinoed, Naating and

INSTALLATION

Conmeclors

B/ A Conwersion I Bt 126 baad
Filllewimg RF1 Filbarad.
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E¥pltal Audio Tmput
Configuration

Sampling Rate 32, 441, 48 or £5.1 kHy, sutomaticelly sehucted.
—— Retyzm, fameln, EMI-supprmsed. Pr L chassis ground, pins 2 sed 3 rensformar beleved and Neating,

140 & imgscda e,
Inpast Reference Level ariabin mihie U imngs of <30 9575 Lo <10 JBFS.
117 De-emphasis Sl et nl:}
Fillering RFI litared.

E¥pital Audio Ootpat

Conlguration Baran o Tmﬂnnrdpﬁh&!nﬂlrd Output configured mﬂn-:unua- pra-a=phasned 1o ke chosen
(50 s of 75 pail), wilh o wilteoul 117 pe

IMI“NMHH 44.1, 48, 88.1 & 96 kHe, ssleted in sclware. Con alae Ba apniced 1o the AES/SEL

cligtel ingul st 32, £8.1, &5 B30 or BE kHe, e cosfigured in soltwane.

Goftmarn selected lor 24, 20, 18, 16 or 14 rssulicn. Frst-order highpeas st shaged &ilhar can e opticnally

addid; dibai laval sulomatically adjusted apsroaristaly for tha ward langth.

HLRAyp, mabe, EHl-suppraised. Pin 1 chesss ground, pns 2 and 3 trandformer belasoed and foabing,

TEB i il

Cutpul Level [100% & =200 bo 03 JBFY, salwere contrallad.,

i v [RFT Ffiltarad

Ferrobe Computer Interface

1 detion of Slaraa o dual

Sample Rate

Wierd Length

Conieclon

ConBguradion TCRIP p.lmubl.uildiultﬁhtﬁﬂﬂﬂ:, =edam, o Bhemal intarfece. Sutsbla full Scdam cabla for dires

cofrmct is supplied. Hodes & not ﬂ-ﬂ.
Serial Per 1 kbps RS-332 port DE-9 m [-suppraiind.
Etheriel Pait E s L45 hﬂuhtﬁﬁﬁuﬂ-

Kermote Control (GPL)] Tnteviace
Conlguradion Sight (B) inputs, cpma-isciated sed Noating.

‘Wl &= 15V AC o DG, W af B OC proidad 1o fesl el with centast desua,
Conieclon D525 maln, EMI-suspimed,
rruabibe Far ey might of user presats, fadiory prasets, bypass, sl lone, Memws of Sono modes, anakg

Contral s
[P filared.

alt 100 = 133 WAL o 300 = 262 W AL, awibch s d an tha raar panal, 30 = 60 He, 90 VA,

Lo loi IEC, EMl-sgpimisnd. Datachable 3-wifn powas cord susglad.
G dic Circuit ground is ind dant of chassis ground, end can ba isslated o d mth @ reer panal @wibch.
Salely Staidsidi ETL halad 1= UL standards, CF inarkad.

Enviranresntal

Gperating Tempeiaiuie e §32 ‘Ffbusll‘{bulquvdupm

INSTALLATION

Humidity 0 = 35% RH,

Dimensions (W ® H % D] 11"!35':HlE'IH!m!BQm:Mﬂ.TmMuHW\
RFI / EMI Teabed acvding b Canales procedures. FOC Part 15 Class & davion.
Shiy g Weight i Iks. § 6.7

Wisrramby

Twe Years, Parls & Service Sulbpact b tha limilsbon s femh s Orban/CRls Stenderd Warmasty &9

Because enginesring improvemants are angoing, specifications are subisct to changs without notice.
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[ANEXO 14]

MONITOR DE MODULACION

MODEL 850

__ BTSC TV Stereo Aural Modulation Monitor and Test System

FEATURES AND BENEFITS

e BT3C measurement capabiliy for com-
plele siereo Proof-of-Perfoimance and
operational monitoring

= Mullipk inpuls for RF, IF and composile
measuemenis o monitor, analyze, and
lest each phase of BTSC operalion,

® Peak Nashars wilh exclusive Peak Moduw
lation Duration Dilferentiztion (PM.D.0.)
eyt far Stnreo and Mono ta assura
comgEance and proper audio prosassing.

» Builkin modulalion cafibealor for daily
aasurance of accueacy.

= Songle und ollers compleie measuement
peciage without requirement Bor separals
precision demodulats.

& (Can be combinzd with cplional Model
850 Distortion AnalyzeMofimeter and
Model B35 SAP and Pro Maritor.

w Large, bonl panel melers for easy com-
pehension of all BTSC components.

o Microprocessor contiolled display and
measwement seleclion for versalils oon-
figuralion.

o Complete 5ot of oulpuls for eszrnal
measwamrent and manRoring of steso
and manao.

GEMER AL DESCRIPTION

The Model 850 BTSC TV stereo Aural Mod-
vlation  MenitorjArailvzar B speciically
desipnad to measwrn, aralyze, and maonilor
all the performance characlanisfics of &
BTAC composils signal.

The Madsl BS0's measursment capabiliies
include: Tosal Modulation, Sterea Channel
Modulabien, individual Left znd Right Chan-
nel Medudfion, Pasitive and Negative Mod-
ulgtion, Main Channgl [L+F) Modwation,
Steras Channel [L-R) Modulstion, Sterea
Phase, and Sterea Pilot,

A tull complement of oufpuls for edemal
instrumentstion and audio monitaring ar
prowided 2o that proper BTAC sleran opera-
lion can be confimed.

COMPLETE BTSC MEASUREMENT
CAPABILITY

Because the Model BSD containg & complets
FF preseleclor and cemodulston, it is not
NECEESaTy 1D use an exlarnal equipment for
monitoring and measuremenss. In addifion
1o & bow lavel AF input, The Model B50 akso
has a high level AF inpul for connection ta
& diractional coupler and IF inpuis 1o [acll-
Iale measuring and bouble shoaling trang-
miflers for peoper BTSC cperation,

BUILT-IN MODULATION CALIBRATOR

The Moded BS0 nas a buill-in calibration
cucull which Injecls & peacise, digitally
generaled BF signsl 1o insure modisation
accurcy oo« 05%. This CAL signal can
ba used wilhowl an exdemal RF peneslor
that would be requined for & Bessal MNull
callbration fechnigue.
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EXCLUSIVE PEAK-MODULATION
DURATION-DIFFERENTIATION
(P00 CIRCUIT

The peak flashers for Toll Stereg, and
Mzin use TFT's P.DLD, ciicusliy 1o elimi-
naly emoneous peak readings caused by
mullipath  and  lrangsgnis. This the
midulalion of the transmitter can ba set 1o
fhe maximum allowable limits

Biesploy the fuaction salecied for e monitos.

Mozl 360 plugn Mulfinctien Audio

OPTIONAL 860 DISTORTION
ANALYZERVOLTMETER

Tret Mackel 850 Distortion AnalyzMoltmesi
plugs into the Model B50 and displays thiee
parameters simullangously. bevel, Frequency
and ratio o THD. of the audio signal.
With this plug-in, complete proal ol perfor-
mance medsuremants ane fast and easy. The
wallmeer i auloranging and sed-caldbrating.

QPTIONAL 850 SAP AND PRO

A rear panel oulpul on e Model 850
provides & diec! lesd to Ing Modsl 855
SAP and Pro Monitor used as a part of the
BTSC signal.

T lorge: oroog meers oo moduktion

veds and mensereEmesis,

s
1, | Jgiwii 9:.,! = .1 :’_—l—__:_“ =
= r 3 : ' +
Sear T e T T
2 1
.
®
-
FRFQINEC
] £] D

Ind idual Fambreebeel switches for peok

4 Ll Bl

Command Eeymod for selertion of

fnohyzer. medultio flosher thisshels Mesar fusetians
STUDID TRANSMITTER SITE
e €,
TvEM
VIDED ——] MIDED VIDED i
BIL BTL { - DIPLEXER —L"--'
* Tx l Rx - '
SUIBCARRIER SUBCARRIER I
ATSE UL *F * 5
COMPOSITE DEMODULATOR i
BASEBAND
G WAL ﬁ
BISC MODULATOR L FA
Eu“’m”‘ ] l_
— BASERAHD
- r.r".:-'IIJILE'-:T:Il'_'I'\ AL .
FINPUT e 2 22
BASEARND !
BRUT AURAL TRANSMITTER

#Where the 850 cam pedam moniloring & measursments

HODEL 850 TYPICAL PPLICATIN BLOCK DAGRAY
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* Low leval RF imout
fram gmiznrn

* Figh lovel BF npul

fram divactional cauplar.

Yiea Loap Thoaugh /

o phezia okt pikat.

BRE connectors fir - ——
opfionz] sehinmier

MU mteats,

Tha B30 naar penel hos @ fulconpkement of inguts ond oufpats foronp
concaable combinoton ol sigral muting.

& Model 860 Plug-in Digital Distortian
Analvzer'AC Level Matar/Racio Matar for
Models 850/851 or B52. Sepasate defailed
dals shests are avaliadle

* Romote Metering and Peak Flasher
Panal. TFT part number  TAO0-4020
This meter panel duplicales the dranl panel
meters of the 830148571 a5 weil as the peat

* Exumel Compasie
1 |"IJ'|-"

ACCESSORIES and OFTIONS

liashars lor emple meer readings. A 50
foal cabla is proviced

o Alarm and MUX board. TFT pard
number:  T100-4110. This plugging cand
corsisls ol circuitry 1o delect the loss ol
carrier and medulation and also piovides
relay confract clasures Bor activating an
el glam,  Addilionally, one or two

= |F ingih B minao
i [F singe of Al
Trarsmiais

i " Teminal sxips fo

Babenced Aufie Oupues
(Lett, Fight, oad Main
Chaioell Kamale Meter
ané Peat Flncher o
Lamections,

Logs of Mml
Alorm ond Lass of
Comier Mo

banhnass fillars can be proviced far mult-
phx subcarriers {39 kHz and 102.27kHz)
Tnese subcamens aig 1hen availabe al the
rear panel oukputs of the 3501351,

Other Related Units:

B51

Tha Model BS1 is for wsa in conjunclion with a peecision TV
demadufatar, & requites 3 BTSC composie signal & |ts mpul. The
B51 i @ lower cost version of the 850, Tha RF preselecior ang
gemadufabor are mol available in this und,

B52

Tha Model BSE 5 Spacifically dasignad tor uss CATY applications.,
It hes & muili-in, fraquancy-apila preselector and demodulalor and is
keryboard funable acrass all 15-6 Cabke Television Channes. 0 will
glso aocept an IF of 45 MHz or 4125 MHz signal.  Special
applications inlormation and dala sheet are available by conlacting
TFT.

855
Separale SAP/Pro Channzl Monitor deviving its sigral Irom ihe B5D
od 851, Condact TFT for A separale dala sheel,

SAP/Pro Monitor
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RF INFUT (exeept Mosel 351)

Froguency Rams Prezin Channel 2 theough £3
(MNTSC Standandl: visual and seeal carres of
aurd carrier omly

Impat Sigmal Lavel
Loy Lenul Approaingnely 20 Y e S my
High Level Approaintalely 2V e 1Y
[magy Rejection - B0 B (e bevid inpuu s chases| filer
Ispen Irnped ance: 30 obims
[mznet Coimectin (]
COMPOSITE INFUT
Lewed Minimume 200 mvinm, + 78 kHe devianon,
TS ohms
IF INPUT [except Model B51]
Lavel AW mY - 1 vems, 4025 and 32.5 MHE,

smiich selecuble, Sk ohms
I ¥ unbadangd Beindging kg P

Video Loop-Thruugh

OUTPUTS

L, Baghl. Main

Chanms| Balanced audio outpass, 1,% Vrms esch,
&0 cibam

Composite (hatpun 1.4 Yims, 75 chms

Tu AT Moniwr Composite sigeal Meed w TFT SARFD

Wemmor 1.5 Veme, 75 abens

Romoete Muter Prak

Flasher Barrier strip lermirals for oplien,
TPT P 1304020

ndulation and

Carier Alinm Relay contact closims o esemal alamm

{regpares optional &lum and MUY boardy

Function ChipuiLevel

o Fagilidsin Amalymer TW W = = 73 kHE deviation

MOBULATION PERK FLASHERS

Siw penk flesher lights indicaie phas and mimes peaks. simultancously foo

Toinl, Swerea, and Main Chasnel modulanon. Peak levels ame digitally sl

by thumsbvwhee] swiiches in 1% morements from 0% i 1995 peaks

LEDs illwmanat: for approsimalcly 2 secomds afler iggenng by

‘modulation peaks.

MOBELATION CALIBRATOR

Bulk-in frequency synihesized calitmior for meter and pesk Tasher
calibeation { 1(0% modulsion) feon the oo pasel. Accuracy = 0.5%.

LLEFT METER FUNCTION

CAL 100% = + 73 kHz devistion

Tl Mudalation (4) 100% =+ 73 kHz devixion

Steren K% = £ 58 kHz devistion

Left CH WK% = Full lefi channe| modulobion
4= 12,8 kblz denation)

L-Fi 100% = & 51 kHE devinion

Specifications

RIGHT METER FUNGTION
CAL WM =+ T3 KH2 ey mion
Total Modulation -5 HWYE: = - 73 kHr doviation

Main L & E) MM = = 15 KH2 deviaton

Right Channel PP = full right channel moduksion
[+ 115 EHr devimtiom}

RF Lewel Girzuter than 20M% remcling indic ates adis nate
P level for fall Emitog

lhese CAL Micmmum mading sxbsoies besd calibartion

of infemal PL.L. ol
MEASUREMENT GAPRBILITIES
4 Dot ion Analsoor D Love | fleter TRT Mokl 350 or eqeivaleni

=411 l®, 30 He 10 30 KHz
=115 d, 20 Hz o 120 kHz

Tatal Moadulailion

Hleren Channe] =11 al®, 30 Ha 1o 47 KH2
Main Chacee| a1 dB. 50 He to 15 kHr
L . R Channel =11 dB., 16 Hz 0 47 kHz
ILefi Channel 2.1 4B, 30 He 1o 15 kHz
Right Chanagl =11 dB, 50 Hz to 15 kHz

Signal™oise Ratio Sir APt wideband, M d B de-ermphasized,

red. 4 mY inpm RIF

Sieren Separalion
Cvei ot comagandings Ak llB (belorw B KHEL

A5 i 13 kHi vr highery

- 23,3 dB {x 0.2 B fram 105 Toal
Modulalion

[Filioa Iegjection Level

Sleren Subcimier
Suppression, SL85E KHx - 55 dF rell 190% Tolal Modulution

= 845 B el MEFE Tolsl Modulistion
- A0 AR fel nomaal pllon kevel

Indesi=Clamer Mase
bR [ederfiereice Hamin

Al Nowse Me gares AM madulation on te aural coomier
readd cat in 'V

Muliipath T froniitinee: vkl s Cisinel i when g
Low Level RF inpil

MECANIZAL RND ENVIRONMENTAL

Ingut Prwer TIT230 VAT + 10F&, S0M60 Ha, 0 wans
T i

Operanng Tomperarare 090 o 5097 032°F o 122°F)

Rize TT TR em)H x |8 (32 cm) W
[EE kL

Pt Wesighi 23 The, (104 g adkd 5 Ths, 123 %) fir
Analymr

Shipang Weeight 38 The, (072 kb ackd B Des, (33 ki fow
Analyser

.-F-
el
1853 Conpourse Drive, San Jose, Califiomia 95121

Ted: (04 400 B3N = Fo- (00 ) 406 4029218
Wiabaita: Ivmpeiwesy, TF Tine.com

P i b LS. o 3002 TFT, Ina, Conmarmis Sundsnt o Chaspe

P 30000850 Fee O 2FOTIN
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[ANEXO 15]

RADIO TRANSMISOR-RECEPTOR DE MICROONDAS

NULINX

Digital/Analog Microwave Link

1.3 GHz fo 15.4 GHz

HIGHLIGHTS:

Mncomm is pleased to inmoduce the Mulinx senes fimed link heterodyme radios

just in time for the 2 GHz relocation process. The Nulinx is a significant move
forarard over existing svstems avatlable today and brings new meaning to the
word fexibility. The new LCD fron: panel menu with control and momditoring
software iz & powerful feamre that greatly enhances control and visibility of sys-
rem parameters and diagnostcs. Other new feamres include fequency agility,
remaote conmol and moritoring via Echemer or B5232 inerfaces.

Designed with high performance BF components including YIG oscillators and
uktra linearized RF power amplifiers, the Muling system 15 ideal for virmally
any digital or analog mansport requirement. The basic digital radio imerfaces
1 @ compardon digital medem via & 70 3Hz IF signal Mucomm carmies a fall
lme of digital modems that can be configured to ransporn data rates to 120
ibs with single or muldple interfaces (mualdplexed) as reguired  Availzble

modulation formats include V5B, QPSE, QAM (16 to 128) or COFDM
(DWE-T). Available digital interfaces include DVE ASL SMPTE-310M,
DE3E3, TIHEL and R.5422 data channels. For Fu amalog ransport requirs-
memnts an analog modulator'demodulator with up o six audio subcarmiers can
be integrated inside the TR units respectively.

The system is dasignead for easy integranon and sarvices with Mucooun's

popular split chassis design that provides easy access 1 all internal mod-
ules, no axtender cards required. The system can be configured for simplex,
duplex, fully redundant hot standby and frequency or space diversity.
Saamless diversity switching of the received dizital ransport stream is
also available.

The Mulirx is available in bands from 1.3 GHz o 15.4 GHz.

Nug®mm

Innovatlon Inside™

APPLICATIONS:
m STLTSL

B ENG backhaul

B Satellite backhaul
B Multi-hop systems

FEATURES:

B Supports FM, VSE, QPSK, COFDM
and 16 to 12804AM

B Transport data rates to 120 Mbs

B Smart display systern using back-
lit, rulti-line LCD for all systam
control and alarm functions

B LUltra low noise proprigtary
design ¥1G cscillators

B Broadband linearized RF power
armplifiers

B Low noise high dynamic gain LMA
with AGC

B Q5232 and Ethemst control and
miznitering interfaces

B Split chassis design, no extender
cards necessary

B Ayailable in simplax, duplex and
various hot standby protection
configurations

= 2AU

OPTIONS:

B Two broadband high power
options available

B Simplex, duplex and hot standby

B Systemn design, integration and

commissioning
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NULINX

Digital/Analog Microwave Link

Specifications:

AnalogDigital Mode TransmitterReceiver:

70 MHz Modulstor Demodulator, Analog Audie Performance:

RF Spees: See trhle below No. of Subcarriers: Up to six channels. field mnable
Type: Single conversica, T0 Mz beterodyne 5 Iz merements
Leal Oseillator: Ulira low moize TIG oscillator Frequence Response:
Freguency Stabilicy: =0.0005% (others available) 40 kHz o 12 KHz =05 dB max.
IF Input‘output Fregqueney: 0 MMz 12 kHz to 13 KHo =1.0 dB max.
IF Input‘output Level: +5 db min. =1 dB Sigmal-to-Neize Ratio:
IF Input‘oactput Retarn Loss: 26 dB min. +15 MHEz @ 75 Okms i 75 klHz peak deviation: Meets or emceeds R5-230C; 66 dB
Receiver [F Bandwidth- 7 GHz selectable 30 MHz and 45 MEIz Distortion: L0% max. at 75 kHz
2 Gix - 12 MHz or 100 ikFir peak deviation {typ. 3%)
{others available) Input Level at Peak Deviation: 0 to +5 dSm adjusmable, se1 +8 dSm
Analog RE Performance: Onutpat Level at Peak Deviation: 0 to -5 dSm adjusable, set <8 dSm
Signal :g Moise: Meets o exesads R5-2500. 67 45 Input Impedance: S0 s i ;
Sigmal te HUM: —— = Owtpar Impedance: 500 Ohms talanced; others optiozal
Signal to Diserete Tones: £5 4B min Prime Power:
Tritferential Gain: 1% max. Standard: AC 80 to 260 VAL, 3} io 60 Hz
DHfferential Phase: =1% mm. Opticnal: DT 110 32 VDC oc 3 o T2VDC

Hinte: Por ome-hop, stpasl-lik Tadio symem < 40 dE mecetved siynal level 525 or 625 Une

Orpional Universal Power Sapply: AC and DC

vidzen per SO Exeindes madulsior demoSulriar. Input Power Required: All repetvers: 30 watis, ramseiter
70 MHz Modulator'Demadulator, Analog Video Performance: 75 Watis sypical (30 wasts max )
(Back-to-Back with CCIR Emphasis) Envircnmental:
Freguency Response: Ambient Temnperature Range:
10 kHz 1o 4.75 MHz {525 line): £0.25 d5 Full Specificasions: -10" g2 +60°C
10 kHz to 5.6 MEIz (525 bine): =0.25dE Elumnidaty: 6% (0" to 40°C) noo-condensing
FieldTIah- L Physical Characteristics:
LiscTRe i Size: 35 Hx9 Wrl6o D
Baseband Chronza Deday: =20 mseo mam. (E59 x 48 26 x 40,54 con)
Baseband Chranua Gam: =2 IRE (rwpical =1 [RE} Weight: 26 s (11,79 kg)
Diiferental Phase: =1% max. Connecicrs
Fhifcocaiist Gaim: £ Video/Baseband IF: Tyge BMNCE
Siznal-to-aoize Fata: Merr or exeseds B5-250C; 57 48 Aadse-
Siznal-to FIUM (P-PRME]) &0 dE nuin Mt Terminal srip comnsction
Video Inpat Level: 1 Velt P-P (B MHz P-P & 70 MHz) D - Termizal strip comnecti
Video '[u.put Retzm Loss: 26 d8 min. & 75 Ohms Alarms and Menitor: RE232 ar 37 Pin “D" (F)
Summnary Alarm: Earnier strip, screw temmmizals
Power:
AC- ED-320-C13 meceszad power recepincle
DcC: Earner stip, screw temmmizals
Frequency Power Output® Analogs RX RF
Model No.* Range' Analog Mode  Dightal Mede | Dightal (RERTO) HNolse Output
Xmit Rec {MTHZ) {dBm}) (dBm) Thireshoid! (-dBm) Flgure Connactor
L e o AT AL, W
235TS 13FRS 1,930 - 2,700 3337 ETEE] B71a7 in Tipe N
JEFTH 35TRS 3,400 - 3,800 33437 3034 BRT pd: Tpe N
TETH TOFRS 5475 -7,125 3337 33 BERE in WRI13T
TarT THERA T,125-7.730 33437 s BERE i3 WRI1l2
BOFTA 2TRS 7,750 - B400 3337 334 BaRg is WR1l2
1MFTE 110FRS 10,700 - 11,200 I35 a2 pagd 40 WEH
115FT6 115FRS 11,200 - 11,700 3035 2132 Baid 4l WRH
130FTS 130FRS 12,700 - 13,250 30035 32 pagd in WRTS
150FTS I30FRS 14500 - 15,350 k) 7 B4 40 WEA2

Cosit fee faziory Sor compler ot mumhes ga2 freqaecey code.

ptes: 1 - Offer Maqaecciss avallile. Copmal Moeamee

1. Power 3t poxeesiod, epeletieg branshieg petwode:. Opemafing in 1imegr hode,

3- AD marzmotiiers nd revefvers moluds charred fikec:

4 - Por mae-bop, NTSC viden, FIANCIR meigiing (Pornedused foreshcid by 1 dB) Dost oot incinds tnrebing sstmok e

Nua®mm

Innovaiion [nside ™

Huconm raseives the night to make charges 1o s pcifl-
carbiores of products described In this datashet of any
e e ot mecebbcs @ned wthioart o bligation to ity
any person of sich charges.

0 O 05

101 Bilby Road, Hackettstowm,
News Jersey 07840 USA
TA08852.3700 FS08813.0298
WA NUCAMM Com
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[ANEXO 16]
ANTENA PARABOLICA PARA MICROONDAS

Product Specitications "

NDREW.

PX4-144-DXA

4 It Standard Farabclic Unshiglded Antenna, duabpolarized, 14 .4-15.35 GHz, POR flange, gray antenna,
malded gray radome with flash, standard puck—onepiao@ reflectar

CHARACTERISTICS

Ganeral Spacifications

[iameker, Mominal 1.2m| 4k

Anfenna Input FOR14C

Ankenna Typs F% - Siandard Parabolic Unshidded Antenra, duakpolartzed
Palarizancn Dwal

Refleciar Comsinction Creplece rellecir

Antenna Color Gray

Fadeome Cobor Goay

Fadeome Material Description Meoldad

Flash Included ‘fas

Packing Siandand pack

Elactrical Specifications

Cperang Frequency Band 14.400 - 15,350 GHz
Sain, Top Bard 42, & dBi
Gain, Mid Band 42.5 dB|
Gain, low Band 42,3 dBl
Fronka-Back Ratic 4z dB
Cross Pokanization Discriminatien [£FD) 3ode
Beamwidth, Horizonial 7.2
Beamwidth, Yertical 1.2°

VIR 1.0

Relurn Less 6.4 dB
Fadiaticn Patiern Envelope Relerence [RPE) 15450
Eleciical Complioce ETal Chass 1

Machanical Spacifications

158



Product Specifications

Wind Yelociy Operaliond
‘Wind Yeloclty Survieal Rating
Fine Azimuth Ad|ustment

Fine Elevalicn Adpsiment
Aounting Plpe Ciameder
Sid= Sinuts, Included

Side Sints, Oplional

Met Waight

Fomgh | 112 km/h
125 mph | 200 km/h
=50

a5

115 mm | 4.5m

1 Inbcard

1 Inbeard

s4ka | 1191

Wind Forces At Wind Velocity Survival Rating

Aoddl Force (FA

Side Foros (FS)

Twising &oment (MT]

Angle 1 for MAT Max

Zcg without |ce

Zegwith 1./2° (12 mmi Radial k=
welght with 1/2° [12 mm| Radial ke

1030 M| 434 Ib
1182 M | 267 bt
T4 tlem

2534 mm | 101
Flmm | 15m
B4k | 1201b

Product Specifications

Wind Forces At Wind Velocity Survival Rating Image

froceiedag

Packed Dimensions
sross Welght, Packed Anfenna
length

Width

Helght

Vakime

188.0ky | 3704 b
14300 mm | 54.3In
14300 mm | 5431
2400mm | 321 m
1.7 m

AN

A

DREW

DREW.

159



Product Specifications

Antenna Dimensions And Mounting Information

OPFTIOHAL RADDME

i
| b o
e l o 1
i
! H
E—
B - .
ANTENHA DIMEHSIONS
All dirrengiong in mrm {mehes)
A a1 (153 F BEES)
B MH/A04 a S2RED A
i1 31 (14 H 288.(11.1)
o 1247 [421) d 470 (18.5)
E S 24 K 280 (1.0}

* Footnotes
A Force (FA|

A

pni w’

Mzeimum forces exeted on a suppering sruchre as g result of wind from the most critical dirctian
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Product Specifications M oraw.

Crass Polarizatlon Discriminaticn [£PD)
FroatiaBack Ralle

Galn, &id Bord

Cpending Frequency Band

Packing

Radiaticn Patiern Envelope Reference [RPE)

Return Loss

Side Forca (FS)

Twising Moment (44T)

WEAR
Wind Velocity Cperalicnd
Wiind Yelacity Sureteal Rating

fer his parameter. The indivdoal maxmums speciied may not accur simubanecusly. All farces are
referenced to the mounting plpe.

The difference between the peak of the copclanized main beam and the madmum crosspoarized
sgral over an angle twice the 3 dB beamwicth of the copalarized main beam,

[ienictes highest radialion relative o the main beam, al 1807 = 407, across the bard. Produciion
antennas do not sxceed rated walues by mare han 2 &8 unless siated athersss,

For a ghven fraquency band, gain Is primanly o funciion cf andenna stz The gain of Andrew
antennas Is determined by elther gain by companson or by computer niegration of the measured
antenna paterns.

Bands correspand with CCIR recommendations o commen allazations wsed thraughaut the ward .
Cther ranges can be accommodated on special order,

Andrw siandard packing 15 sultable for axpart. Antennas are shipped s sandard in ially
recydlable cardboard o wirebound crales [dependant an product]. For vour convenlenca, Andrew
offers heawy duly export pocking oplions.

Fodialion patterns defemine an antenra’s ability b discrimingte against unwaried signals under
cordilens of radic congestion. Rodiafion patisrns are depsndent on antenra series, sdz2, o
frequency.

The figure thet indizaies the propertion of radio waves Incident upan the anlenna hat are regected as
a raika of thase that are azcepred.

Mesimum axid forces exeried on support structures by side sinuts as aresult of @ 200 km/h (125
mgh| wind from the mast erifical direcicn and exireme angle parmified . The forces are a component
of, not In addiion e, the maximem forces speciiied above.

Maximum forces sxeed on a supperiing druchie as a result ol wind From the mest criizal direciian
fr s parameter. The individual maxdmums specthed may not oocur simubanecusly. All farces are
referenced ho the maunting plpe.

Measimum; & the guarantesd Paak Voltage-Stand ingiaveRatio within the cperating band.

The wind spead whers the anlerna deflection 15 equal to or less than 0.1 degress.

Milcrowaee ariennas, Including mounts and radomes, where applicable, will wibshond the
simulbarieous wird and ke conditions oz spectied.
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[ANEXO 17]
CABLE COAXIAL ANDREW

5" Air Dielectric, High Power
HJ{ )JHP Series - 50:0hm

— -
i ’
" Bwin,
Ak . i | u r'l :'
i || ga I Iy P -
g, *'”H I. .||I U i 11’1 !
v 1 v.{*:.'*_:

HJ9HP-50
Attenuation and Average Power Ratings

: 5 Frequency Attenuation Atenuation Awerage
Cable Ordering Information MHz dBFI00 1L EA00m Pwer, Kl
High Power Cable 05 00045 00148 1630
& SEndard High Poser Cable HISHP 50 1 0004 0.0211 =
45 - 70 MHZ, 1.05 VSWR, max 15 oo 0.0267 1540
87 - 108 MHz, 1.06 VEWR, max. over broadast channel 2 0.002 0.0300 1375
170 - 230 MHZ, 1.08 VSWR, max over broadeast channel ;g EW" ﬂu-f;ﬁuﬂuﬂ ﬁ
i 470 - 860 MHZ, 1.10 VSWR, Max. 0ver broadcast channel o uusem1 T1s o
For broadeast applicalions, specily charnal and frecuercy. 50 0.0505 0166 254
. 98 00855 0.228 185
Characteristics 100 00748 0.245 172
Elecirical 108 oo 0.257 165
ngetce_onms eas B —_ B
Masimum FI'&I'.HHIL]'. GHE 0.5 200 anz 0,360 16
Welochy, percent 254 300 0144 0474 08
Fack Power Rating, ke o] 400 0173 0.568 62
dc Reststanca, chims: 1000t (1030 m) 450 018 0612 e
Inner 0.1 .35 500 0200 0,655 663
uker 0.04 (2.13) 512 0203 0665 E5E
i, Breakakam, valks 26000 iy m=n L et
acKeL Spark, wos RHS 12000 et ns L —
800 0272 0.993 431
Capacitance, prAt (m) 20.8 (B8.1) a24 a2 0810 Py
Inductace, pHA im 0.054 (.17 950 .00 0.937 e
Mechanical 904 0293 0.962 457
auter Condustar Copper L E—. L L
Inner Conducior Cl:ﬁ:ﬁr Standard Conditiones:
Dilamester cwer Jackst, In [I11ITI] 6.20 |:1 32] Far Ellenuaion. 'WSWE 1.0 ambini Iemperalura 20°C IREF), m'mq:hl'ic
Dkarmwster ceer Ouber Conaucton, In () 5.00 (127 prezsire, dry ar. . .
Diameter Inner Conducter, I (o) 207 (52T Far Average Fower, WEAT 1.0, inmer (smperaurs 15!]'C_[3EIZ'F].aTbmt
Hominal Inslde Transverse Dimenshons, fcm) 1.3 temperaiur A°C (104°F), aimeepheric proszur, dry af, no sobr bading.
Minimum Bendng Radiss, In (mmj 50 {1270
Humber of Bsnds, minmum (typical) 15 (30
E=nding Moment, IR (Hem) 200 {271
Cable Welght, bt fkgim) 1449
Tensile Strength, Ib (kg 1000 (454
Flale Flae Crish Stength, B kgmm) 240 (4.29) Uritad Siates Palent He. 5,742,202

‘mll EUskomer Service Center - Call tolkfree Tom = LS., Canach and Mtk 1 00265149
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I ANDREW.

Coaxial Cable

PRODUCT SPECIFICATION

HJ9HP-50

High power eoaxial eabkle, 5%, 50 ehm air HELIAX (Wideband from 0.5-960 MHz)

CHARACTERISTICS

Jacket Color: Black

Jacket Description: Folyethelyne
Jacket Material Folyethelyne
Cuter Conductor Material: Corugated Copper

nner Conductor Material: WA
Rimensiens

Diameter Ower Jacket (inches): 520
Diameter Ower Jacket (millimeters) 132.10
Cuter Conductor Outside Diameter (inches) 500
Cuter Conductor Outside Diameter (millimeters): 127.00
Cuter Conductor Inside Diameter (inches) 405
Cuter Conductor Inside Diarmeter (m™meters) 12570
nner Conductor Outside Diameter (inches) 207
nner Conductor Cutside Diameter (mTmeters): 5260
nner Conductor Inside Diameter (inches) 202
nner Conductor Inside Diameter (mTmeters) 51.30

General Specifications

Cable Grade: Standard
MEC Classification Typs: WA
Mominal Size (inches): 5
Short Deszription: 5" 60 ohm HELIAX air coaxial cable
Cennestars
Part Mumber Connector Type Special Characteristics Inner Contact  Grade
HEFB-802 G-1/8 EIA Flange  Gas Block, Mo inner ConnectTab-Flars Standard
HBFB-M408 4-1/2 |EC Flangz  Gas Block, Mo 'nner ConnectTab-Flare Standard
HEFFP-802 G-1/8 EIA Flange  Gas Pass, Mo Inner ConnectiTab-Flars Standard
—HEFP-M408 4-1/2 |EC Flange  Gas Pass, Mo ‘nner ConnectTab-Flare Standard
HBMB-802 G-1/8 EIAFlange  Gas Block Inner Connector Tab-Flare Standard
HEMB-M403 4-1/2 |1EC Flange  Gas Block Inner Connector  Tab-Flars Standard
HEMP-802 G-1/8 EIAFlange  Gas Pass, Inner Connector  Tab-Flare Standard
HEMP-M403 4-1/2 |1EC Flange  Gas Pass, Inner Connector  Tab-Flars Standard
Azcesseries
Part Numnber Description
33598-5 Standard Hanger kit of 10
3Ta5-4 Hardware Kit
Customer Support Center: This Spedification Sheel Is for reference anly and Is subject to change without nolce

Erom North America: 1-500-255-1470  COPYNoNt & 2002 by Andrew Comporation, Frinled 1 US.A 0722003

nternational: +1-708-873-2307

whenw.andrew.eom
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Coaxial Cable ANDREW.

PRODUCT SPECIFICATION

HJ9HP-50

High pewer eoaxial eable, 57, 50 ohm air HELIAX (Wideband from 0.5-560 MHz)

X
-
r
i
= =

CHARACTERISTICS

Accessories

Part Humber Description

310311 Standard Heisting Grip

204838-7 Standard Grounding kit with factory attached one hole lug, 247 (600mm)

204938-27 Standard Grounding kit with field attachable crimp-on one hole lug, 387 (814mm)

204838-37 Standard Groundng kit with field aitachable screw-on one hole fug, 36 (214mm)

33838-5 WallRoof Feed Thru Assembly, Single Entrance

244333 Round Pofe Adapter

1238541 Stainless Steel Wraplock

242485 Connector Grounding Kit

244458 Universal Grounding Lugs

UGBKIT 18-1/2" Universal Ground Bar

UGBKIT-2 12-1/2" Universal Ground Bar

UGBA-DIN-36 Unwersal Ground Bar Assembly. three S-position ground bars, for APTL and APT sieres 7-12 OIF
UGEBA-DIMNU-38 Universal Ground Bar Assembly, three S-position ground bars, for 8PG and APM sienes 7-16 DIk
UGBA-N-28 Universal Ground Bar Assemily, three S-position ground bars, for Type M bulkhead or boft-groun

JGBA-DIN-34 Unwersal Ground Bar Assembly. three 4-position ground bars, for APTL and APT sieries 7-18 DI
UGEBA-DIMNU-34 Un'wersal Ground Bar Assembly. three 4-position ground bars, for APG and APM sienes 7-16 DIk

UGBA-N-24 Unwversal Ground Bar Assemily, three 4-position ground bars, for Type M bulkhead or boft-groun
221213 ConnectonSpice weatherproofing kit

APORT-13-4 ArrestorPon |l Integrated Wall / Entry Grownding Systern (Type DIN)

APORT-26M-2 ArrestorPont || Integrated Wall / Entry Grounding System (Typs M)

EBKIT-CAB-E Cabinet EntryBlox System

EBKITHLD-& Building EntryBlox System

CEEBKIT-CAB-4 Compact EntryElox System

EBWEDIGE Compression Wedge Kit

224351 Tool Box

224352 Safety Knife

224353 \Wire Snips

224354 Inzh!Millimeter Rule

224355 Greasing Brush

224358 Point File

224300 Leather Buffing Strap

22433 Emery Cloth - 1ft {20zm)

224382 Flars Hammer

224383 Fiat Hammer

Customer Support Center: This Specification Shest |s for refzrence only and 15 subject 1o changs without notce

Erom Nosth America: 1-500-255-1479 Copyright € 2002 Dy Andrew Corporation, Printed in LLS.A ITHar2003
ntemational: +1-708-873-2307

whanw . andrew.eem
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Coaxial Cable ANDREW.

PRODUCT SPECIFICATIOMN

HJ9HP-50

High pawer ceaxial eable, 57, 50 ahm air HELIAX (Wideband frem 0.5-960 MHz)

CHARACTERISTICS

Accessories

Part Number Description

224354 Eeveled Hammer Tip

224358 Tapered Drill Punch

224380 Fin Alignment Too

224382 Cutoff Guide 8732 (6.3mm)

224377 Soldering Pliers

TB-COMP-KIT Complete Tool Box

TB-BASIC-KIT Basic Too! Box

207270 Crimping Too! to field-attach lugs fo grounding kits

GPS-KIT12 GPS Antenna Kit - LDF4 12" HELIAX Cable

GPS-KITF4 GPS Antenna it - FS5J4 172" HELIAX Cable

GPS-KITTE GPS Antenna Kit - LOFS 7/8" HELIAX Cabis

GPS-KITVS GPS Antenna Kit - VLS 7/8" HELIAX Cable

TE-DIN-KIT DM Tool Baox

TE-W-KIT M Tool Baox

244377 LN Connector Couptng Torgue Wrench

242379 M Comnector Coupfng Torgue Wrench

TE-AW-KIT Air & Waweguide Tookkit

224330 Fin Depth Gauge M Male

224305 Fin Depth Gaugs M Femals

114483 Fin Depth Gauge DIN Male

114488 Fin Depth Gauge DIN Femals

Attenuation and Average Power Ratings
Frequency (MHz) Astenuation (dB/100H) Attenuation [dBM00m) BAverage Power (kW)
05 D.004 0013 143183
1 D.008 0.021 1042.01
15 D.00E 0.024 84720
2 0.002 0.030 73123
10 D.021 0.068 31868
20 0.0:30 0.100 21388
a0 0.0:38 0124 17573
50 0.050 0.165 13252
23 Doz D227 8321
100 0.075 0.245 BO.3T
108 0.07T8 0.258 8548

Customer Support Center: Thits Specificaion Sheal Is for reference anly and 15 subject to changs without nofice

Erom Morh America: 1-500-255-1470  CORYNgNt 2002 0y Anorew Corporation, Frinted n USA. 07182003

ntemational: +1-7T08-873-2307

wenwL.andrew.eem
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! ANDREW.

Coaxial Cable

PRODUCT SPECIFICATIORMN

HJ9HP-50

High pewer esaxial eable, 57, 50 ahm air HELIAX (Wideband frem 0.5-960 MHz)

CHARACTERISTICS

Attenuation and Average Pewer Ratings

Freguency (MHz) Attenuation {dB/1 M) Attenuation [dB/M100m) Average Power (kW)
150 0.085 0.310 TO45
174 0.103 0.33% G448
200 D.112 0.369 5831
3na 0.144 0473 4i 24
400 0.173 0.687 38.58
450 D.188 0611 3578
500 0192 0.654 3343
512 0.203 0.664 3o
ana 0.225 0.737 2068
¥oao 0.242 0.81a 28.60
ana 0.272 0.pa2 2451
224 0.278 0.0 24.02
aaa D.285 0.837 234
294 0223 0.862 2273
2aa0 D.30:8 1.010 21.66

Transmission Line: HJ3HP 50

Attenuation [dBEA00R)

_——--__"--_.
L —
[
___._._--
i ___._,_-l-'—
i oo 0 E) 40 00 [ oD EI FI Ic
Fresquency (MHz)
Customer Support Center: Thits Specifcation Shest Is for refarence anly and |s subject to changs without nofce:

From Morth &merica: 1-B00-275-1473 Copyrignt & 2002 oy Andrew Corporafion, Printed in LLS.A 07187203
ntemational: #1-708-872-2307

wiww.andrew.eom
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[ANEXO 18]
GUIA DE ONDA ELIPTICA

Elliptical Wavequide
Types EWP132 and EWI32

Characteristics

Type Numbers Connectors — Flange dimensions on pages 216-217

Premium Wavequide, Standard tackst EWP132 L W ) Welght

Standard Weweguide, Stendard Jacket Ewiaz In {mm) In{mmj Ini{mm) Ibikg)

Premium Wavequide Typs CATYP 222040-7

Standard Waequids, Fire Retardant, Type No. 11320011 320CT, 11320CMT
Hon-Hakogenated Jacket 35408-14* P w T s o

ure d L 5 . i

Elecirical L- {114 i3] {64} e

Mas. Fraquency Rangs, GHz 1101535

«TEn Mode Cubnf Frequency, GHz azx Type No. 1132068, 11320EMT

Group Delay at 14.7 GHZ, N5/ 100 1 (v 100 m) 130 (425)

Peak Power Rating o 14.7 GHZ kW Figura 1 _@ 44 21 25 15
with 1132 sedes connectors 228 112 54 7
with 2132 serles connectors 6 L) o Ll o

Mechanical Type No. 113250, 113250M

Minimum Bending Radi, wikhout rEbending, Inches imm) Figure 1 c' 1.67 150 1.88 15
E Plane 5 (130 I ; . :

H Flane 14 360} A (83.2) 44 (48} (067

HMinimum Bending Radil, wkh rabending, iches (mmj
e 5 130) Type No. 21320C, 21320CT, 21320087
H Flane 14350 Figura 2 [ 41 20 22 15

Masimum Telst degressoot (mi 208 L-I' (104) s (56) 07

Dimenskons oer Jackst, In (mmj 0.85 X 0.59 (4.1 3 15.0) 2

Wwekght, pounds per fot kgimi 0.22 10.35 Type Mo, 21320EMT

* UL* listed Type CATVE.

Figura 3 '[Ti_-l‘ 41 21 22 15

Ansnuation, Average Power, Group Velocity == {104y (3] (56} 07y
Aerage Group

Frequeny  Attenuation [— Vet of Type= No. 21320K, 21320KT
GH @00 B0 M) Raling, KW Propagation. % P 1 (o " = - =
1.0 706 (23.20) nse 544 MW
15 6.35 (20.80) 065 e ez M &3 e o
120 5.6 (1930) 070 &40
125 556 (12.30) 074 05 =
130 5.32 (17.48) 073 05 i A=
135 513 (16.80) 080 TA0 f
140 498 (16.34) 083 S W W
142 493 (16.17) 0e3 T } 1
14.4 4,88 (16.02) a4 74 L | _l
1456 484 (1587 085 31 = L .
148 480 (15.74) A me igure Figure 2
15.0 476 (15.62) a7 a4 p—h —
15.2 472 (15.50) a7 o0
15.35 470 (1542) irTs o4 I'L

Atenustion vibes kased an WSWR 1.0, ambient temparalure 24°C (75°F) and ars _L .

quurantoed wihin $5%, Avorage power ralings based n VSR 1.0 and 42°0 Figurs 2

{76"F1 lemperature rie over 40°C (104°F) ambieni. L
- Cornector Material: Brass

ANDREW. Eskomer Servica Center - Call flliree frome « US4, Canach and Mecko 1 8002551478
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[ANEXO 19]
PLANTA ELECTRICA CUMMINS DE 80Kw

Diesel Generator Set
Model DGCG 60 Hz

20 KW, 100 kVA Standby
72 KW, 90 kKVA Prime

Description

The Cummins Power Generation DG-series commernzial
generator set is a fully integrated power generation system
prowiding optirmum performance, reliability, and versatility for
stationary standby or prime power apphcations.

A primary featurs of the 05 GenSet is strong motor-starding
capability and fast recovery from tfransient load changss. The
torue-matched system incudes 3 heavy-duty Curmmins 4-
cycle desel engne, an AC altemator with high motor-staring
EVWA capacity, and an electronic voltage regulator with three
phase sensing for precese regulation under steady-state or
transient loads. The DG GenSet accepts 100% of the
nameplate standby rating in one step, in compfance with
NFFA 110 Lawvel 1 requiremsnis.

The standard PowsrCommand” digita! elecironic control is an
niegrated system that combmes engne and aternator
controls for high reliability and optimum GenSet performance.

Cptional weather-protective enclosures and coclant heaters
shield the generator set from extreme operafing conditons.
Enwironmenial concams are addressed by low exhaust
emission engnes, scund-attenuated enclosures. exhaust
silencars, and duawall fuel tanks. & wide range of options,
accessones, and senoces are available, allowng configuration
o your speciic powsr generabion needs.

Ewery production unit s factony tested at rated load and powsr
factor. This festing mcludes demonstration of rated power and
single-step rated load pickup. Curmmins Power Generation
manufacturing facilites are registerad fo 1508001 guaty
standards, emphasizng our commitment to high guatty in the
design, manufacture, and support of our products. The
generator set is C5A cerified and s available 35 UL2200
Listed. The PowserCommand control is ULS0E Listed.

AN Cummins Power Generation systems are backsd by a
comprehansive wamanty program and supported by a
worldwide network of 170 dstrbutors and senvice branches to
aszist with warranty, servics, paris, and planned maintenance
support.

2 2005-2008  Cummins Power Generation

Specications subject to change without notice

d Power
Generation

Features

UL Listed Generator Set - The complete generator set
aszambly is avaable Listed 1o UL 2200.

Low Exhaust Emissions - Engne mests former LS. EPA
Nonroad Source Emission Standards, 40 CFR 88, Tier 1.

Cummins Heavy-Duty Engine - Rugged 4-cyc’s industrial
desel engine delivers relfiable power, low emissions, and
fast response to load changes.

Alternator - Several atemator sizes offer selectable motor-
starfing capability with low reactance 203 pitch windings, low
waveform distorbon with non-fnear leads, fault-clearing
short-zircuit capability, and class H insulation. The
aternator electrica insulation system is UL1446
Recognized.

Control Systems - The PowsrCommand electronic contro
5 standard equipment and provides total gensst system
niegration, including automatic remote starting/stooping,
preciss frequency and voltags regulation, s'amm and status
message dsplay, AmpSentry™ protection, output metering,
auto-shutdown at fau’t detection, and MFPA 110 Level 1
compliance. PowerCommand control is Listed to ULSDE.

Cooling System - Standard cocling package provides
refiaile running 31 the rated gower level, at up o S0°C
ambient temperature. Optional coofng system is avalable
for higher ambient temperatures.

Integral Vibration Isolation - Robust skid base supports
the engme, atemnator, and radiator on isolators, minimizing
transmitted vibration.

E-Coat Finish - Dual gsctro-degosition paint system
prowides high resistance to scratching, comesion, and
fading.

Enclosures - Opbiona’ weather-protectve and sound-
attenuated enclosures are avalabie,

Fuel Tanks - Dual wall sub-base fuel tanks and in-skid day
tanks arg also offered.

Certifications - Generator sets are designed,
manufactured, tested, and certfied o relevant UL, NFPA,
150, IEC, and CS5A standards.

Warranty and Service - Backed by a comprehensive
warranty and worldwide distributor senice network,

- 1445 (5/08)
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Geanerator Set
The general specfications provide represeniatve configuration details. Consult the cutfne drawng for installation design.

Specifications — General
See outline drawing S00-3838 for installabon design specificatons.

Unit Width, in {mm] 40.0 {1016)

Unit Height, in {mm) 48.5 [1232)

Unit Length, in (mm] 828 (214

Unit Dry Weight, Ik (kg) 1883 (854

Unit Wet Weight, Ib [kg) 2018 {813)

Rated Speed, rpm 1800

Voltage Regulation, No Load to Full Load #1.0%

Random Voltage Variation £#1.0%

Frequency Regulation %

Random Frequency Variation 20.5% {lsochronous optional 0 25%)
Radio Frequency Interference Optional PME excitation operaies in complance with BS800 and

WOE lewe! G and M. Addiion of RF| protection kit allows operation
per MIL-5TO-481 and WDE level K.

Coaling Standby Prime
Fan Load, HF (kW) 46(34) 46(34)
Coolant Capacity with radiator, US Gal (L) 4.7 (17.7) 4.7 (17.7)
Coolant Flow Rate, Galimin (Limn) 45,0 (170.3) 45,0 (170.3)
Heat Rejection To Cocolant, Btuw/min (Mdimn) 2B6D.0 (3.0 2600.0 (2.8)
Heat Radiatzd To Room. Biwmin (MJimin) 1402.0 (1.5) 13350 (1.4)
Waximum Coolant Fricton Head, psi [kFa) 5.0 (34.5) 5.0 (34.5)
Waximum Coolant Static Head, ft (m) 20.0(14.0) 20.0(14.0)
Air

Combustion &r, scfm (m7iminj 248.0(7.0) 234.0(8.8)
Altemnator Cooling Air, scfm (mmin) 1308.0 {37.0) 1308B.0 (37.0)
Fadiator Cooling &, scfm (mimin) 28000 (138.7) 40000 (138.7)
Max. Static Restriction, in HaD (Pa) 0.50 {124.50) 0.50 {124.50)

Rating Definitions

Standby Rating based on: Applicable for supplying emengency power for the duration of normal power interruption. Mo
sustained overload capability is svailable for this rating. (Equivalent to Fus! Stop Power in sccordance with 303048, ASZTES,
DIMEZT1 and BE5514). Nominally rated

Prime (Unlimited Running Time) Rating based on: Applicable for supplying power in lieu of commercially purchazed
power. Prime power is the maximum power available at a variable load for an unlim®ed number of hours, & 10°% owerioad
capability is available for limited tme. (Equivaient 1o Frime Fower in accordance with 1508528 and Cwerload Power in
accordance with 1503048, A52738. DINGZT1, and 8535514, This rating is not applicable to all generator set models.

Base Load (Continuous) Rating based on: Applicable for supplying power continucusly to a constant load up to the fu
cutput rating for unlimited hours. No sustained owerload capabiity is avaiable for this rafing. Consult authorzed dstributor for
rating. {Equivalent to Continuous Power in accordance with IS0BE2E, 1503048, AS2788, DIMG2T1, and BES5514). This rating
is not applicable to all generator set models

Site Derating Factors
Mominal engine power awalable up to 3831 f (1777 m) at ambient termperatures up to 104°F (40°C). Abowe 5831 ft (1777 m)
derate at 4% per 1000 1t (305 m), and 1% per 10°F (2% per 11°C) above 104°F (40°C).
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Engine

Cummins heawy-duty diess engines uss advanced combustion technology for reliable and stable power, low emissions, and

fast respeonse to sudden load changes.

Mechanical governing is standard. Elsctronic gowverning s available for appfeations reguirng constant (fsochronous)
frequency regulabion swch a5 Uninterruptible Power Supply (UPS] systems, non-inear loads, or sensitve electronic loads
Opticnal coclant heaters are recommended for 37 emergency standby installatons or for any application regquiring fast load

acceptance after start-up.

Specifications — Engine

Base Engine

fusled
Displacement in* {L) 230003.9)
Owerspeed Limit, rpm 2100 £50
Regenerative Power, KW 11.80

Cylinder Block Configuration
Battery Capacity

Battery Charging Alternator
Starting Voltage

Lube Qil Filter Types
Standard Cooling System

G5 amps

Cast iron, In-line 4 cyfnder
460 amps mnsmurn at ambient temperatune of 32°F (0°C)

12w, negative ground
Single spin-on canister, full flow
104° F (40°C) amibsent radiator

Cummins Model 48TAS 2-52, Turbecharged and Jacket Water Aftercooled, diesel-

Power Cutput Standby Prime
Gross Engme Power Output, bhp (KWm) 130.0 (97.0) 117.0 (87.3)
BMEF at Fated Load, psi (kPa) 2300 (1585.8) 207.0 (1427.2)
Biore, in. (mm) 402 (102.1) 4102 (102.1)
Stroke, in. (rmm) 472{118.8) 472(118.8)
Piston Speed, fthmn imls) 1416.0(7.2) 1416.0(7.2)
Compression Rabio 16.5:1 16.5:1
Lube 07 Capacity, gt. (L) 11.5 (10.8) 11.5 (10.9)
Fuel Flow
Fuel Flow at Rated Load, US Galfr (Linr) 14.3 [(54.1) 13.6 (51.5)
Maxirum Inlet Restriction, in. Hg (mm Hg) 4.0 {101.6) 4.0 {101.8)
Maxirmum Retum Restriction, in. Hg {mm Hg) 10.0 (254.0) 10.0 25400
Air Cleaner
Maxirnum Ar Cleaner Riestriction, in. HyD (kPa) 250(82) 250(8.2)
Exhaust
Exnaust Flow at Rated Load, cfm -jm"-"nin] 637.0(18.0) 588.0(16.8)
Exhaust Temperature *F C) B15.0 (435.0) 0.0 {(410.0)
Max Back Pressure, in. HyO (kPa) 41.0 {10.2) 41.0 {10.2)
Fuel System Cirzct injection, numbsr 2 desel fuel, fusl fer, water separator; autermnatic electric
fued shutoff

Fuel Consumption Standby Prime
60 Hz Ratings, kW (kVA) 80 (100) T2 (20}

Loag 14 112 34 Full 14 112 34 Full

s 1.8 31 4.6 0.3 18 2B 4.1 5

Galnr

Lmr 7 12 17 4 7 11 18 21
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Specifications - Alternator

Diesign

Stator

Rotor

Insulation System

Standard Temperature Rise

Exciter Type

Phase Rotation

Alternator Cooling

AC Waveform Total Harmonic Distortion

Telephone Influence Factor [TIF)

Brushlzss, 4 pole, drip proof revalving field
213 pitzh

Cirect coupfed by flaxible disc
Class H per MEMA MG 1-1.65
150°C Standby

Shunt

AU, BV, CW)

Cirect drive centrifugal blower
=5% total no koad o full linear load
=3% for any single harmenic

=50 per NEMA MG1-22.43

Telephone Harmeonic Factor (THF) =3
hree Phase Table' 105" C{105° C{105° C[105° C[125° C[125° C125° C125° C150° C|130° C|150° C
Featurs Code BLls | 2415 | B268 | =304 | BA1T | 2414 | B2ET | =302 | Bais | =443 | B3
[Arernalor Data i) 207 205 206 iy 206 e 205 == 205 ==
|Sheet Mumber
Vollage Ranges T10V120 | 120/205 | 120208 | 3471600 | 110V150 | 1201208 | 120202 | 3471800 | 1107150 | 1201208 | 3277800
Thiru Thru Thiru Thiru Thru Thru Thru Thru
1zvane | 13mizen 133240 1zwzng | 133280 13340 1zvzog | 138240
ZZVIE0 | 2400815 | 240dE Z2ViE0 | 2800815 | 240dE 220320 | 2406815
Thru Thru Thru Thru Thm Thru Thru Thru
2400446 | 277rem0 | 27720 24416 | 2775480 | 27TE0 2400446 | 2775480
[Surge KW 3 82 S CF] G B 5] CF] 2 L £
Monor Saariing KVA, Ehuns B 360 3z EXE] =0 3 F55] 260 =0 F] =0
& B0% sustaines
woltage)
ERE =2 423 457 388 e &8 457 208 e 208 ;e
Full Load Courrent - 12008 1Z7C20 138Q8) dOMIE  Z3d4ids]  ZTTMED JATISO0
lsmizs at Standby 78 =z 2ed 138 131 123 s
Faaling
Motes:

see Mote 2 balow.

. Sing'e phass power can be faken from 3 three phase generator 521 3t up to 202 s2t rated 3-phase KW at 1.0 power factor, Also

[Bingle Phase Table 1057 C {1057 CH03° C05° C253° C{125° CH23" CH2 C
Fealure Coge E418 | B415 | 2274 | B2s8 | 447 | Ba1s | =273 | BasT
[Ellemator Cala 208 i 207 e 205 e P13 )
Eheet Mumber
[foRage Ranges 120 1207220 120240 1207280 | 120240 | 1207220 | 1 202407 [1 207220
Eunge ¥ B0 G B Ef EE] £ B0 Gl
Molor Slaring KVA Znunt TEE 5 215 =0 iES iE] iES =0
3l 20%: sustaned

oitage)

EES 220 =0 FE] =0 TES =0 220 =0

Full Load Cument - | 120040° s2p0en”
lamps &t Standby 21z 123
Rating
Motes:

1. The broad rangs alternators can supply single phase output up o 273 set rated 3-phase KW at 1.0 power factor
2. The extended stack (full sng'e phasze cutput) and 4 l2ad altemators can supply single phase output up to full sat rated 3-phaze

kW 3t 1.0 power facior.
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Control System

PowerCommand Control with AmpSentry™ Protection

The PowerCommand Control i5 an integrated generator set control system providing
governing, woltage regu'stion, engine protection, and operator merface functions.

PowerCommand Controls incfude integral AmpSentry protection. AmpSentry
prowides a full range of altermaior protection functions that are matched to the

Ftemator provided.

Contrels provided include Battery monitoring and festing featwres, and Smart-Starting

control system.

InPower PC-based service ool available for detailed diagnostics.
Standard PCCMet interfaze. Available with Echelon LenWorks ™ network interface.

MEMA 3R enciosure.

Sutable for cperation n ambient termperaiures from -40C 10 +70C. and altiudes to

12,000 feet (5000 meters).

Prototype tested; UL, C54, and CE comptant

AmpSentry AC Protection

Engine Protection

Operator Interface

= Cwercurrent and short creult snutdown | e Owerspesd shUdown +«  OFFIMANUBLIAUTO mode swiRch
= Owercurreni waming +  Low ol pressure warning and shusdown +  MAMUAL RUMISTOP saitch
= Single & 3-phase taun regulation «  High coolant lemperature waming and «  Pangl lamp test saitch
= Cwerand under voRage shutdown Enutdown «  Emergency Siop swiich
= Owerand under requency shutdown +  High ol temperaiure waming (optianal) +  Alpha-numerc display wiih pushbutton
»  Overoad waming with alarm contact «  Low coolant level waming or shusdown access, for viewing engine and altemiatar
= FUEVErSE QoW and rewerse Var = Low coolant temperature waming data and providing setup, controls, and
shusdown «  High and low Batbery voltage waming ajusamants
= Sxcfation fault *  Weak baltery waming +  LED lamps inclcating genset running, rat in
+  Dead battery shutdown Juto, COMMon Waming. Comman sutdoan
«  Fall to s jowercrank) shutsown * |5} corfiguradiz LED lamps
«  Faltocrank shuldown «  LED Bargraph AC da%a display (optional)
«  Redungant start disconnecs
s Craniking lockout
= Sersar fallure Indication
Alternator Data Engine Data Other Data
- Line-todine and Ine-to-neuiral AC vols » DC woltage = Zenset model data
= 3phase AC curren: +  Lube ol pressure «  Startattempts, starts, running hours
® Frequend «  Coolant temperature «  WOW nours Rokal and since rezst)
+  Tofsl and Individual phase K and kWA | = Lube ol temperature (apsianal) +  Fault history
. Load proflie {hours less than 20% and
hours more than 20% load)
+  System data misplay (opticnal with netwark
and other PowerCommand gerests ar
Transfer switches
Governing Valtage Regulation Control Functions
= Intzgrated digifal elecironic lsochronous |« Inlegrated digital elecironic voliage Data logging an Tauls

gowEmor

= Temperawre dyramic goveming
*  Smar ldle spe=s mode

= Glow plug control (some models)

requlaior

3-phase line 1o neLtral sensng

PG [Ciplional)

Single and three phase Tault regulation
Configuratie torgque matching

Fault simulation (requires InPawer)
Time delay start and cooldown

Cycle cranking

PCCMet Imerface

{4} Configurabis cusiomer Inputs

(4] Configurabie cusizmer oulpuls

{8} Canfigurabie natwork Inputs and (15)
QuEss fwith optional network

Options

[1 Analag AC Maler Display

[] Tnermastatically Controlied Space
Heater

[] =ey-typs mode swilch
[] Ground fault maduke
[] Enghne ol temperature
[] Auxlliary Relavs (3}

Echglon LorWorks Interface
Cighal Input ang ouiput module(s) (loose)
Remots anmunciaton (looss)
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[ANEXO 20]
PLANTA ELECTRICA CUMMINS DE 40Kw

d Power
Generation

Diesel Generator Set
Model DGBC 60 Hz

40 kW, 50 kKVA Standby
35 kW, 44 KVA Prime

Description

The Curmmins Power Generabion DG-series commercial
generator set is a fully integrated power generation system
providing optimum performance, reliability, and versafility for
stationary standby or prime power appScations.

A primary feature of the DG GenSet is sirong motor-starting
capability and fast recovery from fransient load changes. The
forque-matched system includes a heavy-duty Currmins 4-
cycle desel engne, an AC altermator with high motor-starting
kWA capacity, and an electronic voltage regulator with three
phase sensing for precise reguiation under stieady-state or
fransient loads. The DG GenSet accepts 100% of the
nameplate standby rating in one sfep, in compliance with
WFFA 110 Level 1 requirements.

The standard PowerCommand® digital elecironic control is an
niegrated system that combines engne and atemator
controls for igh reliability and optimumm GenSet performance.

Optional weather-protective encosures and coolant heaters
shield the generaior set from extreme cperating condibions.
Erwironmenial concems ans addressed by low exhaust
emission engnes, sound-aibenuated enclosures. exhaust
silencers, and dua’-wall fuel fanks. A wide range of opticns,
Focessones, and senvices are available, allowng configuration
io your specic power generation needs.

Every production und is factory tested at rated load and power
factor. This testing meludes demonstration of rated power and
single-step rated load pickup. Cummins Powsr Generation
manufacturing facilites ane registered 1o 1IS00001 gualty
standards, emphasizng our commitment to high gua™y in the
design, manufaciure, and support of our producis. The
generator set is G54 certified and is available a5 UL2200
Listed. The PowerZommand control is LULS0E Listed.

AN Cummins Power Generalion systems are backsd by a
comprehensive waranty program and supported by a
worldwide nebwork of 170 @strbutors and senice branches to
a#szst with warranty, service, paris, and planned maintenance
support.

£ 2005-2008 Cummins Power Generation

Specificabions subject fo change without notice

Features

UL Listed Generator Set - The complete generator set
assambly is avalable Listed 1o UL 2200,

Low Exhaust Emissions - Engne mesis former U5, EFA
Noenroad Source Emission Standards, 40 CFR 88, Tier 1.

Cummins Heavy-Duty Engine - Rugged 4-cycie industrial
desel engmne delivers refable power, low emissions, and
fast responss to load changes.

Alternator - Several atermator sizes offer selectable motor-
starting capability with low reactance 203 pitch windings. low
waveform distortion with non-fnear loads, fault-clearing
short-circuit capability, and class H msulation. The
Fternator electrica’ insu'ation system s UL1446
Recognized.

Control Systems - The PowerCommand electronic contro
5 standard equiprnent and prowvides fota’ gensat system
ntegraton, meluding auiomatic remote starting'stopoing.,
precise frequency and voltage regulation, alarm and status
message @splay, AmpSentry™ protection, output metering.
auto-shuidown at faut detection, and NFPA 110 Level 1
compliance. PowerCommand condrol is Listed to UILS0E.

Cooling System - Standard cooling packags provides
refiabie running 31 the rated power level, at up 1o 50°C
ambient temperaturs.

Integral Vibration Isolation - Ricbust skid base supports
the engne, atemator, and radiator on isolators, mnmizing
tranzmitted vibraton.

E-Coat Finish - Dual electro-depositon paint system
prowides high resistance to scratching, comosion, and
fading.

Enclosures - Optonal westher-protectve and sound-
attenuated enclosures are avalable.

Fuel Tanks - Dual wall sub-bass fus! tanks and m-skid day
tanks arz also offered.

Certifications - Generator s2ts are designed,
manufactured, tested, and certfied 1o relevant UL, NFPA,
150, IEC, and CS5A standards.

Warranty and Service - Backed by a comprehensive
warranty and worldwide dstributor senvice natwork.

S-1114k (30D6)
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Generator Set

The general specfications provids representative configuration details. Consult the outine drawng for installation design.

Specifications — General
See guiline drawing 500-2204 for installation design specifications.

Unit Width, in {mm] 40.0 {1018)

Unit Height, in {mm]) 47 5 (1207}

Unit Length, in (mm]) 2.8 {2104)

Unit Dry Weight, Ik (kg) 1538 (8aE)

Unit Wet Weight, b [kg) 1668 (757)

Rated Speed, rpm 1800

Voltage Regulation, Mo Load to Full Load £1.0%

Randaom Voltage Variation £1.0%

Frequency Regulation 5%

Random Frequency Variation =0.5% (Isochroncus cptional £0.25%)
Radio Frequency Interferance Cpticnal PMG excitation operates in complance with B5800 and

VOE lewe! G and M. Addiion of BF protection kit allows cperation
per MIL-STD-481 and VDE lavel K.

Cooling Standiy Prime
Fan Load, HF (kW) 46 (34) 46 (34)
Coolant Capacity with radiator, US Gal (L) 4.5 (16.9) 4.5 (16.9)
Coolant Flow Rate, Gal'min (Limn) 450 (170.3) 450 (170.3)
Heat Rejection To Coclant, Btu'min (MJfman) 23B0.0 {2.5) 2100.0 {2.2)
Heat Radiated To Room, Biwmin (MJimin) 348008y 719.0(0.8)
Waxirum Coolant Friction Head, psi (kFa) 5.0 [34.5) 5.0 [34.5)
Naxirmum Coolant Static Head, ft (m) 200 (14.0) 200 (14.0)
Air

Combustion Ar, sefmm imimin) 105.0 {3.0) 105.0 {3.0)
Altemator Cooling &7, sefm (m’imin) 635.0(18.0) 635.0(18.0)
Rasator Cooling &r, scim (mmin) 4000.0(138.7) 4000.0(138.7)
Max. Static Restriction, in HaD (Pa) 0.50 {124.50) 0.50 {124.50)

RHTIHQ Definitions

Standby Rating based on: Applicable for supplying emergency power for the duraticn of normal power intermuption. Mo
sustained overload capability is available for this rating. (Equivalent to Fus! Stop Power in 3ccondance with 1503048, A52782,
DIMNEZT1 and BEEE14). Nominally rated

Prime [Unlimited Running Time] Rating based on: Applicable for supplying power in lieu of commercially purchased
power. Prime power is the maximurn power available at a variable load for an unlimted number of hours, & 10°% overioad
capability is available for limited tme. (Egquivalent io Prime Power in accordance with 1508528 and Overoad Power in
accordance with 15003048, 852738, DINGZT1, and BS5514). This rating is not applicabies to all generator set models.

Base Load (Continuous) Rating based on: Applicable for supplying power continuously to a constant load up to the fu
output rating for unlimited hours. Mo sustained owerload capabiity is avalable for this rating. Consult authorized distributor for
rating. {Equivalent to Continucus Power in accordance with IS0BE2E, 1303048, AS2Z782, DIMG2T1, and B55514). This rating
is not applicable o all penerator set models

Site Derating Factors

Engine power available up to 810 # {250 m) at ambient temperatures up to 77°F (25°C) at 203 relabve humidity. Above 210
ft {250 m) derate at 3% per 1000 ft {305 m), and 1% per 10°F (2% per 11°C) above T7°F [25°C), and 1.5% per 109 relatve
hurridity abowe 30% .

£ 2005-20068 Cummins Power Generation Specifications subject to change withcut notice S5-1114k (8/08)
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Engine

Cummins heavy-duly diese’ engines use advanced combustion technology for reliable and stable power, low emissions, and
fast response to sudden load changes.

Mechanical goveming is standard. Els

oz gowerning s available for appfcations reguirng constant [sochronous)

frequency regulation such as Unintzmruptible Power Supply (UPS) systems, non-inear loads, or sensitve electronic loads
Opticna’ coolant heaters are recommended for 37 emengency standby installabions or for any application requiring fast load

acceptance after start-up.

Specifications — Engine

Base Engine

Displacement in* (L)
Owerspeed Limit, rpm
Regenerative Power, KW
Cylinder Block Configuration
Battery Capacity

Battery Charging Alternator
Starting Voltage

Lube Oil Filter Types

Cummins Model 483 8-G2, natural'y aspirated, desel-fus
2390 (3.9)

2100 £50

11.80

Cast iron, In-line 4 cyinder

460 amps rmnimum at ambent femperature of 32°F (0°C)
65 amps

12-wiz, negative ground
Single spin-on canister, full fow

Standard Cooling System

14°F (40°C) ambient radiator

Power Dufput Standby Frimne
Gross Engne Powsr Cutput, bhp (8Wm) 68.0 {50.7) G0.0 (44.8)
BMEF at Rated Load, psi (kFa) 118.8 (BDE.0) 103.3 (712.2)
Biore, in. (mm) 402 (102.1) 402 (102.1)
Stroke, in. (mm) 472(118.2) 472(118.2)
Piston Spesd, fiirmn (mis) 1416.0(7.2) 1416.0(7.2)
Compression Ratio 17.3:1 17.3:1
Lube 07 Capacity, qt. (L) 11.5{10.9) 11.5(10.9)
Fuel Flow

Fuel Flow at Rated Load, US Galfr [Lier) 11.4 {43.1) 1008 {41.3)
Maxirmum Inlet Restriction, in. Hg {mm Hg) 4.0 {101.6) 4.0 {101.6)
Maxirmum Retum Restriction, in. Hg (mm Hg) 10.0 (254.0) 10.0 (254.10)
Bir Cleaner

Maxirmum Ar Cleaner Restriction, in. H:D (kPa) 2000 (5.0) 2000 (5.0)
Exhaust

Exhaust Flow 3t Rated Load, ofm (m”imin] 308.0 {8.7) 2850{8.1)
Exhaust Temperaturs, T ["C} 12040 (B51.1) 1071.0 (577.2)
Max Back Pressure, in. HaO (kPa) 41.0 {10.2) 41.0 (10.2)

Fuel Systemn Cirzet injection, number 2 desal fuel, fuel flter, water separator; auternatic electric
fuwel shutoff
Fuel Consumption Standby Prime
60 Hz Ratings, kW (k\A] 40 [50) 35 [44)
Loag i 12 34 Full ] 12 a4 Full
s 13 20 26 34 i2 18 24 p]
Galnr
Lr 5 ] 10 13 5 7 g 1

& 2005-20068 Cummins Power Generation
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Specifications — Alternator

Diesign

Stator

Rafor

Insulation System

Standard Temperature Rise

Exciter Type

Phase Rotation

Alternator Cooling

AC Waveform Total Harmonic Distortion

Telephane Influence Factor [TIF)
Telephone Harmonic Factor [THF)

Brushless, 4 pole, drip proof revolving fied

202 pitch

Direct coupfed by flaxible dse
Class H per MEMA MG 1-1.685

150°C Standby
Shunt

AU}, B V), C (W)
Cirect drive centrifugal blower
<5% total no load fo fu
=3% for any single harmenic
=50 per NEMA MG1-22 43
<3

limnear load

hree Phase Table' 105 C{103° CH05° 103" C|125° C1253° {125 C[1253° C150° C|130° C[150° C
Featurs Code Bats B41E B2E8 B304 Bai7T E414 B2E7 B303 Bais B413 Bata
JaARemator Dala 202 202 204 202 201 201 A0 201 a0 201 ]
[Sheet Number
Wollage Ranges 110150 | 9300208 | 1200208 | 347600 | 110150 | 1200208 [ 1207208 | 34700 | 1100150 | 1200208 | 34700

Thru Thru Thru Thru Thru Thru Thru Thru
120008 | 13%4248D | 1357240 12008 | 138428D | 1357240 120008 | 13802£0
Z2WIE0 | 2400815 | Z204E Z2WIE0 | 2400815 | 240416 Z203IE0 | 2406815
Thru Thu Thru Thiru Thu Thiru Thru Thru
240d1E | ITTEED | ITTMED 24N E | IvTIEED | ZTTMED 240WdE | ITTEED
[Surge KW 42 £2 43 £2 41 £1 LE] £2 41 &1 42
Motor Starting kWA Shuns 163 163 2 163 1A 131 122 i 1A 131 13
&t Bi0% sustalnen
woitage)
PMG 1= 191 a7z 191 155 155 21 155 155 155 155
Full Load Curnant - 120308 1Z7CS0 13504) VA0 M4OMIE  ZTTMES0 &S00
lsmos at Standby 139 131 120 TE £S5 B 45
Fating
Notes:

1.5 "g- = phase powsr can be taken from 3 thres phass generator s2t 3t up to 202 =2t rated 3-phase kW at 1.0 power factor, Also

see Mote 2 balow.

[Bingle Phase Table 105" CP10e® C105" C0s® CH25" C2ss CH2s” o2 C
Fealure Cooe 2412 | B&1s | =274 | B2ss | B497 | Bala | B372 | E2s7
[Blt=miator Cala 202 0T FIE] I FRT] Fop 302 e
[Eheet Mumber
lForage Ranges 120240 [1207260 1200240 120280 | 1200240 | 120240 | 1200240 1207220
Eunge W 20 a0 ¥ Iz EE] = = T
Motor Slaring KVA Znunt E = 113 130 72 7z E 113
3l 20% sustained

oitage)

e 112 EEF3 EEE =3 E = 1= =]

Full Load Cument - | 120g40" 12pe0”
lamps &t Standby m 1E7
Rating
Motes:

1. The broad rangs alternators can supply single phase cutput up 1o 203 set rated 3-phase kW at 1.0 power factor
2. The extended stack (full sng'e phasze cubput) and 4 lzad altemnators can supedy single phase output up te full set rated 3-phasze

KW at 1.0 power facior.
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Control System

PowerCommand Control with AmpSeniry™ Protection

The PowerCommand Control is an integrated generaior set control system providing
gowerning, vo'tage regu'ation, engine protection, and operator interface functions.

PowerCommand Controls include integral AmpSentry protecton. AmpSeniry
prowides a full range of altemator protection functions that are matched to the
atemator provided.

Controls provided melude Battery monitoring and festing features, and Smart-Startng
conbrol system.

InPower PC-based service tool available for detailed diagnostes.
Standard PCCMet interface. Available with Echelen LonWerks '™ network interface.
NEMA 3R enciosure.

Sutable for operation m ambient temperatures from <400 o +70C, and altiudes to
13,000 feet (5000 meters).

Profotype tested; UL, 254, and CE complant

AmpSentry AC Protection

Engine Protection

Operator Interface

= Cwercurrentand shod croult shusdoan |« Owerspesd shutdoen «  OFEIRARUALIAUTS mode swich
= Owercurrent waming +  Low ol prassure warning and shusdoen = MANUAL RUNISTOP switch
= Single & 3-phase faul reguiaton «  High coolam lemparabure Waming and = Panzl lamp tes? saitch
= OWEr ang under voliage shubdown shutdown = Emengency Stop swiih
= Cwer ang under frequency shusdoen +  High oll temperature waming {optional) = Alpha-numere display with pushbutton
= Ovenoad waming with alarm contact «  Low coolant lewel waming or shusdown access, for wiewlng engine and altemator
- SUEVErES DOWET and reverse Var L] Low coDlant temperature waming dala and prowiding s2hup, contrals, and
shuidown = High and low battery valtage waming ajusiments
= (Exchation fault +  Weak battery waming *  LED lamps ngicating genses running, notin
+  Dead batfery shutdown Auta, COMMON WAMING. COMMan ShUdoan
«  Fall o stan jovercrank) snuinmen = |3} corfiguratiz LED lamps
s Fal iz crank shuldown = LED Bargraph AC data display (optional)
«  Redungant star disconnes
s Crankng lockout
= Sensor falure Indication
Alternator Data Engine Data Other Data
«  Line-todine and Ine-lo-neutral AC wolis |« DC voltage «  Gerset model data
= 3phase AC curren +  Lube ol pressure = Startattzmols, stars, running hours
= Frequency «  Coolant temperature = RO nours [folal and since resat)
«  Total and Indiicual phase K9 and kv |« Lube of semperature jopsonal) = Fault nistory
. Load proflie (hours less than 30% and
hours more than 20% load)
= Sysiem data gisplay (opticnal with neswars
and other PowenZommand gensets or
fransfer switches
Governing Vaoltage Regulation Control Functions
= Integrated digltal elecironic [sochronous |« Integrafted digital eleciranic volage = Dala logging an Tauls
govemor requiator = Fault simulatan [requires InPawer)
= Temperaiurs dynamic goveming «  3-phase line b neviral sensng = Time delay start and coaldoen
= Smarn lle spead mode s PWG [Dptional) = Cycle cranking
= Glow plug control (some mogdals) «  Single and trze phase fault regulasian = POCMEl Imerface
«  Configurabie tomue matching = (4} Configurabie customer Inputs
= (4 Configurabie customer outpuls
= |5} Configurabie network Inputs and (15)
oubputs fwith optional network
Options
[] AnalogAC Meber Display [] Ground fault mabule [] Echelon LenWWorks Interface
[1 Tnermastatizally Corgralied Space [1 Engne ol temparaturs []1 Dagial Input and ouspul moduleiEs) (loose)
HAeater 1] Auzliary Relays [3) [] Femotz annundator (lzos2)
[] Hew-lyps mode sallch
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