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PROLOGO
"El presente informe de suficiencia describe la implementacion de una
instalacion interma de gas natural para abastecer a dos calderos de 600
BHP.

El capitulo | introductorio explica el panorama de la situacién actual del
gas natural en el mundo y su importancia en el uso industrial. Muestra el
propdsito al cual se pretende llegar en este informe, sus alcances y la
manera en que sera desarrollado.

El capitulo Il comprende conocimientos basicos del fluido a suministrar, y
su utilizacion en la industria, haciendo referencia a su distribucién por la red
de ductos y aplicacion en Lima Metropolitana.

El capitulo Il describe los elementos fundamentales empleados en una
Instalacién Interna desde la Estacion de Regulacién y Medicion Primaria
hasta la combustion. Explica también los criterios a considerar para el
diseno de la linea de gas. Este capitulo es de mucha importancia para tener
un mejor entendimiento del capitulo siguiente “Implementacién de la
Conversion “.

El capitulo IV muestra la implementacion de la conversion, partiendo de
una informacion general de la planta, su ubicacién y una breve descripcion
de los equipos a suministrar. Posteriormente se describe el tipo de Estacion

de Regulacion de Presion y Medicion Primaria seleccionado y el sistema de



tuberia de gas natural especificando la metodologia para su instalacién y
pruebas del sistema. Seguidamente muestra las caracteristicas de la
Estacion de Regulacién Secundaria y su adecuaciéon al sistema de
combustién. Al terminar el capitulo se encontrara los criterios de diseno para
la implementacién de este sistema de conversion.

El capitulo V muestra los resultados del objetivo de esta implementacion.
Se detalla la inversion requerida para la implementacion, los ahorros por
cambio de combustible, la forma de facturaciéon al usuario en gas natural y el
analisis de resultados para la obtencién del Valor Actualizado Neto y Tasa

Interna de Retorno.



CAPITULO |
1.0 INTRODUCCION

El gas natural fue considerado por mas de un siglo como un sub- producto
del petréleo, cuyo desarrollo ha sido postergado a un segundo plano por su
poco consumo Yy dificultades técnico econdmicas. Posteriormente el avance
tecnolégico y la declinacion en la produccion de petréleo han permitido
aprovechar las ventajas del gas natural, logrando que su utilizacién siga una
curva ascendente desde hace aproximadamente 20 afnos, y en la actualidad
representa mas del 20% de la energia que se consume en el mundo.

El gas natural constituye en la era actual una fuente de energia de
multiple ventajas, por ser un combustible limpio, de bajo costo, cuyo uso
industrial se adapta a las necesidades modernas.

Mas de 70 paises en el mundo productores de gas natural lo utilizan para
su desarrollo industrial, logrando asi una mayor competitividad, debido al
menor costo de la energia, por tal permite su utilizacién directa como insumo
en la industria. Sin energia es casi imposible convertir las materias primas en
productos terminados que puedan competir en la era global. Cuando se

cuenta con una materia prima es indispensable disponer de energia barata



que permita convertirla en un producto terminado, el gas ofrece esta fuente
de energia a menor precio.

El propédsito de este informe es demostrar el ahorro que se puede obtener
al sustituir combustible actual, por gas natural en la alimentacion de sus
equipos. ElI informe prepara al lector con las nociones basicas
indispensables que comprende una instalacidon industrial, para luego
especificar la implementacién de la planta e inversion requerida. Detalla
también la cantidad promedio de consumo de estos calderos, para que de
esta manera se pueda estimar el ahorro por cambio de combustible y
estimar la tasa interna de retorno. Los datos como costo de combustible
estan de acuerdo a la informacién vigente de las principales entidades
encargadas de la conservacion y regulacién de la energia.

El alcance de este informe es explicar al lector los criterios con los cuales
han sido seleccionados los materiales y dispositivos necesarios para un
sistema de conversidén, muestra también algunas férmulas necesarias para
el calculo de la red interna exigidas por la Normativa Peruana Vigente. No
pretende, ensefar una metodologia de disefio, pues esto demandaria una
investigacion mucho mas rigorosa. La implementacion se realiza en base a
las especificaciones de la Norma Técnica Peruana NTP 111.010. Utiliza
como complemento estandares nacionales e internacionales, para cada area

de operacion especifica, los cuales se detallan en el desarrollo de este

informe.



CAPITULO I

2.0 EL GAS NATURAL

2.1 DEFINICION

El gas natural es un combustible fésil, mezcla de hidrocarburos
parafinicos, que incluye el Metano (CH4) en mayor proporcién y otros
hidrocarburos en proporciones menores, tales como el etano, propano,
butano y pentano. El gas, tal como sale del suelo, a menudo contiene
compuestos de azufre y de nitrbgeno como impurezas.

En la industria se utiliza el gas natural seco que es un compuesto
formado esencialmente por metano (94-99 por ciento) que contiene
cantidades escasas de productos licuables. Para fines practicos, los

términos gas natural y gas seco son utilizados indistintamente.

2.2 PROPIEDADES
El gas natural esta compuesto principalmente por Metano, pero es
necesario tener en cuenta las propiedades de sus otros componentes asi

como su porcentaje en volumen.



TABLA 1 - Composicién del gas natural

Componente Composicién %
Metano 70 a 96

Etano 1a14 N
Propano Oa4

Butano Oaz2

Pentano 0ao,5

Hexano Oa2

Bidxido de carbono 0a2

Oxigeno 0a1,2

Nitrégeno 0, 4a 17

La composicidén presentada corresponde al gas natural comercial el

cual es distribuido hacia los puntos de consumo.

Las propiedades de sus principales componentes se detallan en el

cuadro siguiente:




TABLA 2 - Propiedades del Gas Natural

Caracteristicas Metano Etano Propano
Densidad (aire=1) 0,555 1,046 1,525
PCS (Kcal/m®) 9 000 17 467 24 350
Limite de inflamabilidad (% en | Superior 5,0 3,22 2,3
mezcla de aire) Inferior 15,0 12,45 9,5
Temperatura de llama (°C) 1987 2 026 2 059
Temperatura de ignicion (°C) 682 a 749 532 a 604 510 a 582
m” de aire por m° de gas 9,53 16,67 23,82
Velocidad de propagacién de llama ’

67,10 85,40 82,13

(cm/seg)




El gas debe ser distribuido de tal manera que cumpla con lo siguiente:

Poder Calorifico: Satisfacer los requerimientos energéticos del
consumidor. Alta incidencia en los costos de produccién industrial.
Punto de Rocio de HC: Prevenir la formacién de condensados
que pueda causar taponamiento, corrosién, falla en equipos de
medicién, disminucion capacidad de trabajo — Combustién
Incompleta.

Contenido de Agua: Prevenir la formacién de hidratos y corrosion
— Presencia de CO2 y H2S - Ineficiencia en transporte y
combustion.

Contenido de H2S: Efectos corrosivos — Contaminantes en la
combustion.

Contenido de CO2: Evitar corrosion en presencia de agua -
Inertes (N2): Disminucion de la capacidad de transporte por

manejo de productos que no generan energia.

Las especificaciones de calidad del gas para el Peru se muestran en

la Tabla 3.



TABLA 3 - Especificaciones de la calidad del gas en el Peru

Especificaciones de calidad

Propiedad Unidades
Minimo Maximo
Poder calorifico superior Kcal/sm® | 8 450 10 300
Poder calorifico inferior Kcal/sm® 9200
Sulfuro de Hidrégeno (H2S) | mg/sm® 3
“Azufre Total (S) mg/sm” 15
Vapor de agua mg/sm® 65
Diéxido de carbono (COy) % Vol. 3.5
Gases Inertes (*) % Vol. 6
Temperatura | °C 50

Material Sélido

Libre de polvos, gomas y de

cualquier sdélido que pueda
ocasionar problemas en la
tuberia.

Liquidos

Libre de agua en estado liquido.

Propiedades a condiciones estandar 15 °C 1013 bar ( 1 atm)
(*) Entendiéndose como gases inertes a la suma del contenido de nitrégeno y otros gases

diferentes ail di6xido de carbono.
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2.3 APLICACIONES INDUSTRIALES
El gas natural puede ser usado en la industria en sustitucion del
carbén, la lena y los .combustibles derivados del petroleo. Una
utilizaciéon muy frecuente es en el uso de calderas para generacion de
energia térmica y eléctrica, entre otras aplicaciones se tienen las
siguientes:
Fabricaciéon de Vidrio: Mediante la construccién de quemadores
a gas natural cuya luminosidad y radiacion consiguen una éptima
transmisidén de energia calorifica a la masa del cristal
Producciéon de Alimentos: En la utilizacién de equipos para
cocimiento y secado, es importante resaltar los equipos para
secado de grano con aireadores.
Industria Textil: Mediante el calentamiento directo por
conveccién para secado de telas. (Scream printer)
Industria de Ceramicas: En la utilizacion de hornos para
fabricacion de productos ceramicos.
Industria Quimica: En la utilizacibn de calderas para la
‘generacion de CO2. En la industria para secado de pinturas
Fabricacién de Cemento: En la utilizacién de hornos para

cementeras.
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2.4 DISTRIBUCION

2.4.1 Generalidades

El gas natural es transportado a través de gasoductos desde los
lugares de produccidon o procesamiento hasta un punto denominado
City Gate donde se realiza la reduccién de presion, mediciéon y
odorizacion antes de la distribucién a los centros de consumo. El
transporte por gasoductos se realiza a presiones que van del orden
de 20 a 150 bar.

La distribucion de gas natural viene a ser el suministro de gas
natural a los usuarios a través de la red de ductos. Este empieza en el
City Gate y termina en la puerta del usuario. El sistema de distribucién
esta comprendido de la siguiente manera:

- Red principal: Red de distribucion inicial utilizado para derivar
volumenes que provienen de gasoductos de transporte.

- Red secundaria: Extensiones o ramales utilizados para derivar

volimenes provenientes de la red principal

- Acometidas: Instalaciones que permiten el suministro de gas

natural desde las redes secundarias hasta el inmueble de los
usuarios

- Estacion de regulacion de presion: Estaciones ubicadas en el

sistema de distribucién, a fin de reducir la presion para alimentar
las redes aguas abajo, asegurando que los niveles de presidon no

superen al disefio de las mismas.
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- Estaciones de Regulacion y Medicion: Estaciones ubicadas en
la acometida, cuya finalidad es filtrar, reducir la presiéon de entrada a
los valores necesarios y medir el gas natural a ser entregado al
usuario.

2.4.2 Red De Distribucion En Lima Metropolitana

2.4.2.1 Red Principal

La Red Principal de Lima Metropolitana sale del City Gate,
ubicado en Lurin, a una presién de 50 bar. Esta comprende un
gasoducto principal de 20” y diversas derivaciones o ramales de
otros diametros. La Red Principal alimentara las Redes de Media
Presion a través de las Estaciones de Regulacion de Presién para
el sistema de distribucién, asi como a los grandes clientes
industriales iniciales conectados directamente a través de la

Estacion de Regulacion y Medicion.

2.4.2.2 Otras Redes

De acuerdo a la necesidad de atender altas demandas y poder
llegar a puntos de consumo relativamente alejados de la Red
Principal, se construiran extensiones denominadas Otras Redes
constituidas por lineas de media y baja presion.

Las redes en media presion estaran constituidas por tuberias de
acero de diversos diametros y tendran por objeto ingresar el gas
natural a zonas mas urbanizadas con respecto a la Red Principal.

Su mision principal sera alimentar a las redes en baja presion a
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través de las Estaciones de Regulacion de Presién para el sistema
de distribucién y el suministro a clientes industriales en caso de
que la situacién asi lo determine a través de Estacién de
Regulaciéon y Medicién.

Las Redes de baja presidn en acero estaran constituidas por
tuberias de diversos diametros, cuyo objetivo principal es la
Distribucidn en zonas industriales a través de la Estacién de
Regulacién y Medicién. También alimentaran a las Estaciones de
Regulacion de Presién para las redes en baja presién en
polietileno.

Las redes de baja presidn en polietileno estaran constituidas
por tuberias de diversos didmetros, cuyo objeto principal es la
distribucion residencial, comercial y pequena industria,
alimentando a dichos clientes a través de gabinetes de regulacién
y medicion.

Fundamentalmente las otras redes consistiran en:

Un sistema de distribucidon para clientes residenciales,

comerciales y pequenos industriales el cual consistira de

Redes en Baja Presion en polietileno.

Un sistema de distribucion a las Estaciones Reguladoras de

Presién y los clientes industriales, el cual consistird de Redes

de Acero en baja y media presion.

La Figura 1 resume la estructura y disefio conceptual del

sistema de Distribucién del Concesionario. La figura 2 muestra el
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recorrido de la Red de Distribucién por Lima Metropolitana, cuyos

rangos de presidn estan descritos en la Tabla 4.

2.4.2.3 Cluster Para Clientes Industriales

La red de distribucion industrial esta conformada por cuatro

grupos llamados cluster, los cuales agrupan empresas de acuerdo

a su ubicacidén geografica, tal como muestra

la Figura 3. Estos

cluster estaran conformados por tuberias de diametros diversos,

en donde estaran ubicadas las Estaciones de Regulacién de

presion y cuyas presiones de salida estan detalladas en la Tabla 5.

TABLA 4 - Rangos de Presion para la Red de Distribucién en Lima

Metropolitana

presion polietileno

Designacion Presion de | MAPO (1) Presion minima
disefio de operacion
Red principal 50 bar 50 bar 27 bar
‘Red de media| 19 bar 19 bar Dependera  de
presién criterios
operativos del
concesionario
Red de baja | 10 bar 10 bar Dependera de
presion - acero criterios
operativos del
concesionario
Red de baja | 5 bar 5 bar 0.5 -1 bar

(1) Maxima admisible presién de operacion.




FIGURA 1. Esquema y Disero Conceptual de distribucion
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CAPITULO Il
3.0 ELEMENTOS DE UNA INSTALACION INDUSTRIAL

3.1 ESTACION DE REGULACION Y MEDICION PRIMARIA (ERPMP)

Se denomina “Estacion de Regulacién de Presion y Medicion
Primaria” al conjunto de elementos (filtros, regulador de presion,
tuberias, medidor, valvulas de seguridad y corte, bridas, etc.), que
tienen por misién reducir y mantener a un valor constante la presion del
gas a la salida de la misma para ser consumida por los equipos de la
instalacion interna. Asi mismo, controla y mide el volumen de gas que
ha sido suministrada a la industria. Su disefio depende del tipo de
consumo, caudal requerido y de las presiones de ingreso y salida

La Estacion de Regulacién de Presién y Medicidn Primaria estara
instalada en el predio del usuario, en un recinto aislado tan cerca como

sea posible de la valvula de servicio (punto de entrega).



FIGURA 4- Estacion de Regulacion y Medicion
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Segun el tipo de consumo la podemos distinguir de tres tipos:
Interrumpible: Instalaciones donde el consumo de gas puede
ser interrumpido en cualquier momento, disponiendo de una
sola linea de filtraje y regulacion.

Continuo: Instalaciones en que el consumo de gas puede
ser interrumpido eventualmente en forma programada,
disponiendo de doble filtraje y regulacion.

Critico: Instalaciones en las que el consumo no puede ser
interrumpido en ningin momento, disponiendo de doble filtraje
y regulacion y dos reguladores en seria por linea.

Una estacion de regulacion debe ser disefiada con un sistema de
seguridad que permita suministrar gas a condiciones de regulacién
requerida, estos parametros dependen principalmente del tipo de
consumo, es decir si este es continuo o critico se disefara un sistema
de seguridad tal que permita no interrumpir el suministro en caso de
falla de algun elemento de regulacion. Generalmente esta compuesto
por los siguientes elementos:

Filtro de gas

Valvula de seguridad por bloqueo
Regulador de presion

Medidor de flujo

Valvula de seguridad por venteo.

Valvula de aislamiento
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3.1.1 Filtro de Gas

El filtro tiene por objeto retener las impurezas arrastradas por el gas
en su circulacion, evitando asi el depdsito de cualquier impureza en
los asientos del regulador, medidor y valvulas. El cuerpo del filtro es
cilindrico con conexiones bridadas. En su parte superior tiene una
brida que permite el acceso al cartucho filtrante, para su limpieza o
reposicion. En su parte inferior existe una valvula de purga para
poder evacuar al exterior las impurezas que se hayan acumulado en
el fondo del mismo.

El cartucho filtrante se encuentra alojado en el interior del cuerpo y
esta constituido por un cilindro de rejilla metalica, alrededor del cual
se adapta el material filtrante, generalmente de fibra sintética,
asimismo posee una valvula de purga para poder evacuar al exterior
las impurezas que se hayan acumulado en el fondo del mismo.

El gas penetra en el cuerpo del filtro, que al tener mayor diametro
que la tuberia de entrada le hace peder velocidad, con lo que las
particula que haya arrastrado el gas, al ser de mayor densidad se
depositan por gravedad en la parte interior del cuerpo.
Posteriormente, el gas pasa a través de un cartucho filtrante, saliendo
por le centro del mismo, sin impurezas.

El rendimiento del cartucho filtrante debera resistir como minimo,
una presion diferencial de 3 bar, sin rotura ni hundimiento del

elemento filtrante.



23

Los filtros deben estar equipados con mandémetro diferencial,
colocado en la entrada y salida del gas, que permita colocar la

pérdida de carga del cartucho.

FIGURA 5 - Filtro cartucho Marca Apexfil

3.1.2 Valvula de Sequridad por Blogueo
Esta valvula tiene por misién interceptar automaticamente el paso
de gas cuando la presion de salida del regulador alcanza su valores
superiores o inferiores al rango establecido. En caso de sobrepresiéon
la presion de corte debe ser menor al 10 % de la maxima de trabajo.

Esta valvula debe instalarse aguas abajo del regulador.



24

FIGURA 6 - Valvula de Seguridad por Bloqueo RMG Modelo 711

Corte 1

cover

valve body
valve flap
lever
valve flap

pressure compensating
valve

by-pass pressure gauge
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FIGURA 7 - Valvula de Seguridad por Bloqueo RMG Modelo 711

Corte 2

proximity sensor

manual release
button itchi i
~_ .- switching device

switching ring

valve flap shaft

. Closing springs
""" (flat spiral spring)

indication

3.1.3 Requlador De Presion

El regulador de presion tiene por finalidad reducir la presion de
entrada del gas, a una presion predeterminada de salida de la
estacion de  regulacion. Dicha presibn es  constante,
independientemente de la variacidn que pueda tener la presién y el

consumo en la entrada dentro de los limites definidos.
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El Regulador debe cumplir con las siguientes  condiciones:
Construido en acero o material de caracteristicas
equivalentes.
La precisién sera como minimo de + 5% de la presién de
salida, para una gama de caudales comprendidos entre el
5% y el 100 % del caudal nominal.
El aumento de la presion de salida a caudal cero (sobre la
presién de cierre) no debe exceder del 10 % de la presién
de salida.

En esencia un regulador esta compuesto por tres elementos:
Elemento restrictor: orificio de la valvula y tapon.
Elemento de medida o sensor: diafragma y conductos
o tubing.

Elementos de carga: resorte, gas comprimido o gas
regulado suministrado por un piloto.

Existen dos tipos de reguladores:
Reguladores de accidn directa

Reguladores de accidn indirecta o pilotados
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3.1.3.1 Reguladores de Accion Directa:

3.1.3.2

La principal caracteristica de los reguladores auto—
operados es que disponen de menos partes moviles (ver
Figura 6)

- Estos reguladores pueden ser utilizados en las siguientes
condiciones de servicio.
Presidn de entrada maxima: 16 bar
Presion de salida maxima: 4 bar

Las presiones de salida se mantienen en un valor

preseleccionado de +5% y la sobrepresion en el cierre es

menor o igual al 7% de la presion regulada.

Reguladores de Accidén Indirecta o Pilotados:

Los reguladores pilotados estan conformados por un
pequeno regulador o piloto, que es utilizado como control del
regulador principal. El piloto, amplificador o multiplicador tiene
la habilidad de traducir los pequefios cambios en la presion
aguas abajo, en grandes cambios aplicados sobre el

instrumento de medida (Ver Figura 7)
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FIGURA 8 — Regulador de accion directa dos etapas, con

valvula de venteo incorporada marca RMG modelo 201
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FIGURA 9- Regulador Pilotado modelo 2473 con Valvula de Seguridad RMG- Piloto modelo 600
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3.1.4 Medidor de Flujo

Es un aparato destinado a la mediciobn de volumen de gas
consumido en un determinado periodo de tiempo.
En general existen dos tipos de medidores:
Medidores de velocidad

Medidores volumétricos

3.1.4.1 Medidor De Velocidad

Son aquellos que operan con una corriente continua de
gas, pasando a través del elemento primario que a su vez
actia sobre los elementos secundarios que indican o
registran el ratio de flujo. Los tipos de medidores de ratio de
flujo usados para gas son: Placa Oirificio, Turbinas, Coriolis,

Ultrasdnicos.
Medidor de placa orificio: Este tipo de medidor, se
basa en el teorema de Bemoulli, el cual establece que
en la corriente de un fluido que se transporta por una
tuberia, la suma de la energia de presion, la energia de
velocidad y la energia de altura permanece constante.
(Ademas de las perdidas de presidon por friccion). Este
principio permite realizar un cambio del area de la
tuberia por medio de una placa con un orificio, que

produce una diferencial de presién en la corriente del
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gas, la energia de velocidad se calcula entonces y con

el area del orificio se puede calcular el caudal.
Figura 10 - Medidor de Placa Orrificio

orificio

orificio /
plezométrico

Medidor de turbina: Un medidor de turbina es un
aparato que tiene un juego de aspas montadas sobre un
rotor y se ubica sobre la linea de flujo. El flujo hace girar
las aspas y la velocidad angular del rotor es
directamente proporcional con la velocidad del flujo que
esta siendo medido. Permiten medir grandes caudales.
Los métodos para transmitir la medicion de la
velocidad angular del rotor varian segun el fabricante y
pueden ser: Pulsos magnéticos que registran las
revoluciones, registradores &pticos, relacibn de

engranajes, etc.



Figura 11 — Medidor tipo turbina modelo TRZ 03 marca RMG
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Medidor tipo Coriolis: El principio de medicién de un
medidor Coriolis se basa en la generaciéon controlada de
fuerzas Coriolis. Estas fuerzas estan siempre presentes
cuando ocurren simultaneamente un movimiento
traslacional (linea recta) y un movimiento rotacional. La
amplitud de la fuerza Coriolis depende de la masa mouvil,
de su velocidad en el sistema y, por lo tanto, de su

caudal masico.

Figura 12 — Medidor tipo Coriolis Marca Micro Motion
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Medidor Ultrasdénico: Estos medidores son muy
precisos y se utilizan, principalmente, con liquidos,
aunque algunos tipos permiten medidas de gas; su
funcionamiento se basa en la transmision de un pulso
de alta frecuencia que sale de un transductor
consiguiendo rebotar en una pared y regresa

proporcionando la informacién necesaria.

FIGURA 13- Medidor Ultrasénico Flowsic 600
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3.1.4.2 Medidor Volumétrico

Son medidores que determinan la cantidad total o
volumen de gas que pasa a través del medidor en el
momento de la lectura. Los tipos de medidores de
desplazamiento positivo mas comunes son: Diafragma vy
Rotativos. Durante su operaciéon, un medidor de DP atrapa un
volumen definido de liquido o gas y lo transporta mediante un
movimiento rotacional, u oscilante a través del medidor sin
(tedricamente) ningun deslizamiento de fluido al pasar por los
engranajes o discos. Normalmente, los imanes embebidos en
los rotores generan un numero fijjo de pulsos para cada
revolucién de las partes modviles. La senal de pulsos
detectados es directamente proporcional al caudal

volumeétrico que atraviesa el medidor.

Medidor de diafragma: Los medidores de diafragma,
son medidores en los que el gas al pasar por
compartimentos cerrados genera sobre un diafragma
interno movimientos secuénciales, movimiento que a
través de engranajes transmiten un dato proporcional
al volumen de gas que se mide. El volumen ocupado
es indicado por el contador que lo expresa en m/hr.

Son econdmicos para bajos caudales y presiones.
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FIGURA 14- Medidor de Diafragma

Medidor rotatorio: Estos medidores dependen de dos
I6bulos en forma de ocho. Los Iébulos giran al pasar el
gas natural, de manera que, durante su rotacién, cada
uno de ellos aisla entre él y el cuerpo un volumen fijo
de gas, que es evacuado a través de la salida del
contador. Los contadores rotativos son adecuados
para controlar caudales importantes de gas, por ello su

aplicacion industrial.
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FIGURA 15- Medidor Rotatorio Modelo 132 A Marca RMG

3.1.4.3 Corrector de Volumen
El corrector de volumen se utiliza para recoger la
informacién del medidor de flujo, medir la presién vy
temperatura y expresar la cantidad de gas que ha pasado m 3
a condiciones estandar. De esta manera se obtiene una
medicidon de gas regulada. Con estos equipos se obtiene una

precision hasta de 0.25%.

Dentro de los correctores existen dos ipos:
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Corrector tipo PT: se utiliza para consumos inferiores
a 3500 m3/hr. Son equipos generalmente sencillos y

de uso con versiones alimentadas por pilas.

FIGURA 16- Corrector de Volumen marca American Meter

Mercuri Mini Max
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Corrector tipo PTZ: utilizado por clientes de gran
consumo. Estos equipos son generalmente
electrénicos y de gran sofisticacién incluyendo varias

entradas y salidas de control.

FIGURA 17 — Corrector de Volumen marca Instromet

Modelo 444
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3.1.5 Valvula de Seqgquridad por Venteo

Esta valvula evacua un porcentaje del caudal nominal de la
Estacion de Regulacion con el fin de evitar sobrepresion a la salida
del regulador evacuando a la atmdsfera a través de un conducto
adecuado. La presion de apertura, es decir el valor de la presion en la
cual se verifica el inicio de la descarga debe ser menor a la maxima
presion de trabajo admisible del sistema de medicidon. La presion de
venteo, con la cual la valvula desaloja el caudal requerido por calculo
es igual a la presion de apertura mas la sobrepresién alcanzada
durante la descarga.

Existen dos sistemas de valvulas de alivio aceptadas:

Valvula de alivio de accién directa

Valvula de alivio pilotada

3.1.5.1 Valvula de Accién Directa

El gas actua debajo de una membrana que es solidaria a
un eje y un obturador, por la parte superior de la membrana
actta un muelle antagonista debidamente tarado. Al
aumentar la presion de gas, la membrana se desplaza hacia
arriba comprimiendo el muelle y arrastrando el conjunto egje
obturador abriendo el paso del gas hacia el exterior, al
restablecerse la presién, el muelle hace descender |la
membrana hacia posicidén inicial, con lo que el obturador

vuelve a cerrar el paso del gas.
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FIGURA 18 - Valvula de Alivio por accion directa

modelo BD-RMG 201

[T

INLET

i

Presion de Entrada

Presion atmosférica

3.1.5.2 Valvula de Alivio Pilotada
La accion del muelle lo hace el propio gas a través de un
piloto regulador, con este tipo de valvula podemos alcanzar
presiones mas elevadas y gran rapidez de respuesta (ver

figura 17).
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FIGURA 19 — Esquema de Valvula de Alivio Pilotada Serie 309
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QTY. | REF. DESCRIPTION PART NUMBER
3 3 ‘O’ RIng (Spindie) 7300AVN206311
2 10 ‘0’ Ring (Diaphragm/Impulse) 7300AVNO11
1 11 ‘O’ RInQ (BHC/Body) 7300AVN129
1 12 Tension Pin 710PTQE025018
& 17 Rollers 200/VU/001

1 | 36 _| Olaphragm 201/wJ/303
1 42 ‘O’ RIng (Distance Piece) 7300AVN643
2 57 Thrust RIngs 202/wWG/002

1 |..59_ _|'O’Ring (Spring Cap) 7300AVN136
1 67 ‘O’ Ring (50mm Regqulator) 7300AVN150
1 67 ‘O’ Ring (80 & 100mm Regulator) 7300AVN159
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3.1.6 Valvula de Aislamiento

Son valvulas que permiten el aislamienio de los aparatos que
componen la ERM. Estas valvulas deben ser de acero, y son
seleccionadas de acuerdo a la presion de trabajo, admitiéndose solo
valvulas de fundicidbn en las zonas de baja presion para presiones
inferiores a 4 psi Estas valvulas pueden ser tipo bola (Figura 18) o

mariposa.

FIGURA 20 - Valvula de aislamiento tipo bola bridada marca KF

serie F



3.2 TUBERIA DE RED INTERNA
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Se denomina tuberia de red interna al tramo de tuberia que

comprende desde la Estacion de Regulacion y Medicion Primaria hasta

la Estacion de Regulacién Secundaria.

3.2.1 Criterios de Seleccion

La seleccion del material se hara en funcién de lo siguiente:

TABLA 6-

El lugar en que se hallara la tuberia

La presion

El diametro necesario

Los riesgos de corrosion especificos

Circunstancias o factores de deterioro especificos

La disponibilidad del material en el mercado local.

Seleccion de tuberia en funcién de la presidn y ubicacion

espacial

Presion Tuberia subterranea Tuberia de
superficie

< 500 mbar | Acero revestido/PE Acero
-pintado/cobre

< 4 bar Acero revestido/PE Acero
pintado

> 4 bar Acero revestido Acero
pintado




CAPITULO I
2.0 EL GAS NATURAL

2.1 DEFINICION

El gas natural es un combustible fésil, mezcla de hidrocarburos
parafinicos, que incluye el Metano (CH4) en mayor proporcion y otros
hidrocarburos en proporciones menores, tales como el etano, propano,
butano y pentano. El gas, tal como sale del suelo, a menudo contiene
compuestos de azufre y de nitrégeno como impurezas.

En la industria se utiliza el gas natural seco que es un compuesto
formado esencialmente por metano (94-99 por ciento) que contiene
cantidades escasas de productos licuables. Para fines practicos, los

términos gas natural y gas seco son utilizados indistintamente.

2.2 PROPIEDADES

El gas natural esta compuesto principalmente por Metano, pero es

necesario tener en cuenta las propiedades de sus otros componentes asi

como su porcentaje en volumen.
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3.2.2 Especificaciones Técnicas

3.2.2.1 Tuberia de Acero

API 5L, ASTM A 53, ASTM A 106 o ANSI/ASME B 36.10
0 equivalente.

Todos los accesorios roscados deberan tener rosca
conica conforme a las normas ISO 7.1, ISO 228.1, ANSI /
ASME B1.20.1 o equivalente.

Para asegurar la estanqueidad de la rosca, se utilizara un
sello de fibra no organica, cinta de tefléon o sello liquido (tipo
locktite o similar). El asbesto; el canamo u otras fibras
organicas estan prohibidos.

Los accesorios bridados deben ser conformes a
ANSI/ASME B16.1, o de acuerdo a ANSI/ASME B16.20. Las
juntas de estanqueidad no deben contener asbesto y deben
ser resistentes a temperaturas elevadas.

Los esparragos y sus tuercas correspondientes deberan

cumplir con las normas ASTM A 193y ASTM A 194,

3.2.2.2 Tuberias De Polietileno
Las tuberias de polietieno deberan ser conforme a la
tltima edicion de las normas: ISO 4437, CEN prEN 1555,
también es aplicable en las instalaciones internas industriales

la norma ASTM D 2513.
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Todos los accesorios deben ser conformes a la Ultima
ediciéon de norma técnica ISO 8085, CEN prEN 1555, en las
instalaciones industriales es también aplicable la norma

ASTM D 2513.

3.2.2.3 Tuberias de Cobre

Las tuberias de cobre para gas natural deberan ser
conforme a la ultima ediciéon de las normas: ASTM 837,
ASTM B88, NTP 342.052-2000 o equivalente, con referencia
principalmente a las tuberias tipo K o L, o tuberia equivalente

en unidades métricas.

Estas tuberias no deben utilizarse cuando el gas
suministrado tenga un contenido de sulfuro de hidrégeno
superior en promedio a 0.7 mg por cada 100 litro estandar de
gas natural seco.

Los accesorios mecanicos y soldaduras deben ser
conforme a la norma técnica ANSI B16.18 o norma NTP
342.522-1 a NTP 342.522-20 u otras normas internacionales
reconocidas y equivalentes.

Los accesorios en su totalidad deberan ser aprobados

para su uso con gas natural seco.
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3.2.2.4 Valvulas
Segun criterios de disefio debera instalarse valvulas de
cierre para aislar los distintos grupos o sistemas de tuberias

con las especificaciones siguientes:

TABLA 8 -Especificaciones de valvulas de cierre manual

Instalaciones Aéreas Subterraneas
Presion maxima 1000 KPa 1000 KPa
Material Acero/fundicién/ Acero o PE

aleaciéon de cobre

<80 mm Y4 de vuelta Y4 de vuelta
SLCUS 80 mm Y4 de vuelta o varias Ya de vuelta o
vueltas varias vueltas

Manija Fija Removible

Las valvulas deberan ser aprobadas para su uso con gas.
La tecnologia y los materiales de las valvulas deberan estar
de acuerdo a la presién y condiciones de trabajo. El material
de la valvula debera estar en concordancia con el de la
tuberia en la cual se instala.

Las valvulas para aplicaciones aéreas deberan ser
enteramente metalicas, incluyendo el cuerpo y elemento
sellante. Asimismo, deberan ser resistentes a altas

temperaturas. Las valvulas deberan ser fabricadas con



49

materiales aprobados y de acuerdo a la ultima edicidon de
estandares técnicos como API 6D, ISO 14313, ASME B 16.4,
CEN prEN 1555-4. Las caracteristicas de la valvula deberan
ser marcadas de acuerdo a la norma técnica MSS SP-25 o

equivalente.

3.2.3 CRITERIOS PARA EL DIMENSIONAMIENTO

El dimensionamiento de la tuberia de gas natural seco depende
de los siguientes factores:

a) Maxima cantidad de gas natural seco requerido por los

equipos de consumo.

b) Demanda proyectada futura, incluyendo el factor de
simultaneidad

c) Caida de presiéon permitida entre el punto de suministro y los
equipos de consumo.

d) Longitud de la tuberia y cantidad de accesorios.

e) Gravedad especifica y poder calorifico del gas natural seco

f) Velocidad permisible del gas.

El tramo de tuberia comprendida entre la valvula de bloqueo de
servicio del Distribuidor de gas y la entrada a los reguladores de la
Estacion de Regulacién de Presiéon y Medicién Primaria, se calculara
con una caida de presién maxima no superior al 10% de la presion
minima de suministro. Los tramos de la red interna comprendidos

entre dos etapas de regulacién se calcularan con una caida maxima
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del 50% de la presidn regulada al comienzo de esos tramos. El
calculo de estos tramos debera garantizar las condiciones minimas de
presion y caudal requerido por los equipos de consumo ubicados
aguas abajo.

En todos los puntos de la instalacion la velocidad de circulaciéon
del gas debera ser siempre inferior a 30 m/s, para evitar vibraciones y
ruidos excesivos en el sistema de tuberias.

El espesor minimo de l|la paredes de las tuberias de acero

roscadas; o soldadas de diametro < 2”, debe ser conforme a la cédula

40.

TABLA 9 - Espesor minimo de tuberia de acero

Diametro Nominal Espesor minimo de
mm Pulgadas la pared (mm)
10.3 1/8 1.7
13.7 Va 2.2
17.1 3/8 23
21.3 Va 2.8
26.7 Ya 29
33.4 1 3.4
42.2 5/4 3.6
48.3 1 1% 3.7
60.3 2 3.9

REF. ANSI/ASME B36.10
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El espesor minimo de la pared de las tuberias de polietileno se

indica en la tabla siguiente:

TABLA 10 - Espesor minimo de las tuberia de polietileno.

Tamaino nominal Espesor de la pared

(mm) (mm)

32 2.3

40 2.3

63 5.8

110 6.3

160 9.1

200 11.4

250 14.2

El espesor minimo de la pared de las tuberias de cobre debera ser

de 1 mm como se indica en la tabla siguiente:

TABLA 11- Espesor minimo de las tuberias de cobre

Diametro externo Espesor de pared
Pulgadas Milimetro Pulgada Milimetro
5/8 15.9 0.04 1.02
Ya 19.1 0.042 1.07
7/8 22.3 0.045 1.014
11/8 29 0.050 1.27

REF: ASTM B 837
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3.3 ESTACION DE REGULACION DE PRESION SECUNDARIA
(TREN DE REGULACION)

Se denomina Tren de Regulacion (Figura 19) al conjunto de
elementos (valvulas, manémetros y regulador de presién) que tienen
por misién regular y mantener la presion de gas dentro de los limites
requeridos para un buen funcionamiento del quemador.

El diseno del tren de regulacién debe permitir el paso del gas a
condiciones 6ptimas de operacion del quemador, el sistema de
seguridad estd vinculado al sistema monitoreo de llama. Los
elementos principales son los siguientes:

Valvula de aislamiento
Manometro

Filtro

Regulador de presién
Presostato de baja presién
Electrovalvula de seguridad

Valvula de venteo
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Figura 21 — Esquema de tren de regulaciéon para quemador

Saacke modelo PAGM 35 D3

REFERENCIA DEL ESQUEMA DE TREN DE VALVULAS TIPO

POS.: DENOMINACION

Filtro de gas :

Valvula Esférica

Manémetro

Presostato de Baja

Presostato de Alta
Electrovélvula de bloqueo No 1 :
Electrovalvula de Venteo.
Valvula Esférica

Electrovélvula de bloqueo Ne 2 :
Manémetro

Valvula Esférica

Valvula Esférica Bridada:
Valvula Mariposa :

Valvula Esférica

Valvula de Restriccion
Electrovalvula de Bloqueo Piloto

OO AW D WN —

Pttt ot ot Pt
AP W —O

DIAMETRO

24"
1/4 "
174 "
V2
174 "
2"
l"

l”

2"
174 "
1/4 "
24"
2"

12"
172"
172"

MODELO
G3

C 6058

C 6058

VE4025

1330 LAO4

11
13
12
5
HJ 65/65
FABRICANTE
SCHMITZ APELT
RB
NUOVA FIMA
HONEYWELL o DUNGS

HONEYWELL o DUNGS
KROMSCHRODER o DUNGS
HONEYWELL

RB

KROMSCHRODER o DUNGS
NUOVA FIMA

RE

VALMEC

SAACKE

RB

SAACKE

JEFFERSON
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3.4 SISTEMA DE COMBUSTION
Un guemador (Figura 20) mezcla combustible y aire inyectandolo en
la camara de combustion. Dependiendo del fabricante del quemador, y
combustible, estos reduieren diferenies cantidades de exceso de aire y

tienen diferentes puntos optimos de operacion.

Tipo JA
; &
|
Mounting Flange
Flexthility
Easily adapted to ) -
" Signal Lights & Switches
_varyl?ig llr(ljng ?}eﬂd Operator annunclation on JA is
insertion deplhs unique for small to macdium size
applications (Optional feature for
Muiti-Louvered Combustion Air- L JRA with panel)
Damper Assembly

More accurate control of fuel-air ratios
JA-1090 Hev. 200
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3.4.1 CLASIFICACION

e Segln su - ON-OFF: una sola etapa de fuego
operacion: - 2 Etapas progresivas: Alto y bajo fuego con
servomotor

- Modulante: llama variable en funcion de la

demanda
e Segun la - Baja presién: generalmente 280 mmca
presion de gas: - Alta presién: generalmente 800 mmca
e Segun el - Gas natural
combustible: - Gas-oil
- Dual

- Combustible liquido pesado (fuel-oil)

El sistema de combustidn esta vinculado al tren de regulaciéon o
tren principal de gas que a su vez deriva en una linea piloto cuya
funcidn es provocar el encendido de llama (Figura 21) Este tren piloto

esta compuesto principalmente por los elementos siguientes:

Piloto de ignicidén con valvula de seguridad.

Valvula de bola

Regulador de presién

Manometro
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FIGURA 23- Esquema del sistema de combustién- linea principal

(superior) y linea piloto (inferior)

Main Gas

- shut-off
valve train

La figura 24 es un disefio del tren principal de gas y linea piloto para
un quemador Power Flame con capacidad maxima de 12.5 MMBTU.

Este disefio resume las caracteristicas del sistema de combustién a
gas, la linea inferior es el tren principal de gas donde se encuentran
los dispositivos de regulacion y seguridad para el ingreso de gas
natural al equipo. La linea superior es la linea piloto constituido por

elementos de regulaciéon y seguridad para el encendido de llama.
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CAPITULO IV
4.0 IMPLEMENTACION DE LA CONVERSION

4.1 INFORMACION GENERAL

4.1.1 Ubicacion de la Planta

La planta se ubica en la Av. Venezuela 2597 y esta dentro del
cluster de la Zona Industrial Av. Argentina / Av. Venezuela.

Posee dos estaciones climaticas bien marcadas: una invernal, entre
mayo y setiembre, con temperaturas promedio de 15 °C y una alta
humedad, lo que permite la ocurrencia de lloviznas ligeras o garuas;
y una estival o de verano, entre diciembre y marzo, caracterizada por
dias soleados y temperaturas que a menudo alcanzan los 27 °C. Las
lluvias son casi inexistentes, la precipitacién pluvial promedio es de 10
mm/afo.

4.1.2 Alcance de la Implementacién

La conversion a gas natural de la planta implica lo siguiente:
Una estacion de regulacién de presion y medicion primaria.
Sistema de tuberias internas.
Reguladores de equipos.

Sistema de combustién para Gas Natural.
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4.1.3 Equipos Alimentados

La planta cuenta con dos calderos pirotubulares marca Distral que
actualmente son alimentadas con combustible Residual 6. Las

caracteristicas de los Calderos son:

Marca: DISTRAL.
Capacidad: 600 BHP
Cantidad: Dos unidades

4.1.4 Consumo maximo

El consumo maximo de Gas Natural de estas Instalaciones es la

siguiente:

TABLA 12 - Consumo maximo de la instalaciéon

Cant. Descripciéon Nm3/h
01 Caldero 600 BHP 789.53
01 Caldero 600 BHP 789.53

Total 1579.06

4.2 MEMORIA DESCRIPTIVA

4.2.1 Estacion de Requlacion y Medicién Primaria

La estacién de regulacion sera del tipo redundante y estara ubicada
5.5 m del frontis de la planta. La estacion sera disefiada conforme a la
especificacion GD/STA/001 PRS MRS (Ver plano PL — 4.2-1) La
seccién de regulacién comprende, dos lineas idénticas con valvulas

de aislamiento de entrada y salida (entrada con valvula esférica y
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salida valvula mariposa), filtros tipo “Y”, valvulas de exceso de presion
primaria, secundaria y regulacion.

En el caso que falle el regulador activo, las dos valvulas de
sobrepresidn operan cerrando la linea que ha fallado. La linea de
regulacién de reserva asume entonces el control (a una presion
ligeramente mas baja que aquella del regulador activo original de

trabajo) continuando con el suministro de gas del cliente.

Asi cada linea de regulacion puede ser utilizada para suministrar
gas al medidor y la otra linea puede estar cerrada por mantenimiento

sin interrumpir el suministro de gas.

La seccidén de medicién comprende las valvulas de aislamiento de
entrada (bola) y salida (mariposa), medidor tipo turbina (fiscal),
corrector de volumen y una valvula de alivio.

En el caso de mantenimiento o reemplazo del medidor se habilitara
la linea de bypass, las valvulas de aislamiento del medidor pueden
ser cerradas y cualquier mantenimiento requerido puede ser realizado
en el mismo. Esto asegura que no se interrumpa el suministro de gas
del cliente.

Las Caracteristicas de la estacidén son las mencionadas en la tabla

13, los dispositivos principales estan descritos en la tabla 14
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TABLA 13 — Caracteristicas de la Estacion de Regulacién de

Presidn y Medicidén Primaria.

Presidén de disefo 19 BAR

Presién minima de entrada 5 BAR

Presion regulada 2 BAR

Proceso de soldadura ASME IX

Terminacién superficie arenado METAL CASI BLANCO
Protegcic’m anticorrosiva PINTURA EPOXICA
-

TABLA 14 - Dispositivos Principales Estacion de Regulacién

de Presidén y Mediciéon Primaria.

Item Descripcién Cant
1 Medidor tipo G, modelo SM - R1-X- G400 4” / 150 1
2 Valvula esférica paso reducido 2" S-150 bridada - |2
accionamiento de palanca.

3 Valvula mariposa 4” S- 150 accionamiento de palanca. 4

4 Valvula de Seguridad por bloqueo modelo V350M-IT con | 3
conexién a ¥2” NPTV 350-M- IT marca ABAC — S-30000

5 Mandmetro estatico 0-15 bar con glicerina conexion | 1
roscada »4".

6 Manémetro estatico 0-3 bar con glicerina conexién | 2
roscada »2".

7 Valvula de Seguridad por Alivio con conexidén a 2" NPT 1

8 Valvula de Seguridad por Bloqueo conexion 2" NPT 2

9 Regulador de presiéon modelo 99-22 conexion a ¥%” NPT, | 2
con valvula de bloqueo incorporada.

10 Valvula esférica 1000 Wog 2
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4.2.2 Sistema de Tuberias

La linea principal partira de la estacion de regulacién con una
presion de 2 bar y 4 de diametro a un nivel de + 1.50. Luego
descendera a - 0.35 y recorrera por canaleta de concreto una longitud
de 24.6 m para ascender al nivel +6.00 y recorrer por pared una
longitud de 28.4 m. Seguidamente la tuberia ingresara a la planta
desplazandose una longitud de 16.9 m donde encontrara la derivacion
hacia los calderos. Las derivaciones seran con tuberia de acero de 3”.
El ramal derecho tendra una longitud de 5.5m y el ramal izquierdo
tendra una longitud de 3m. Estos estaran distantes entre si una
longitud de 4.6 m. Esta descripcidon es la que se muestra en el plano
PL-4.2-2

Toda la linea y conexiones seran de acero segun los especificado
en el numeral 3.3.2. El tipo de unién sera por soldadura SMAW
conforme al cédigo ASME Seccion IX (Ver Apéndice 1) y uniones con
brida tipo Welding Neck y empaquetura espirometalica.. La salida de
la Estacion de Regulacidon y Medicidon Primaria y entrada de las
Estaciones de Regulacién Secundaria poseeran una junta dieléctrica.

La linea sera instalada mediante soportes metalicos en todo su
recorrido. La distancia maxima entre soportes sera de 3 m.

Toda la tuberia estara protegida contra la corrosidén mediante la

aplicacion de pintura como figura en la tabla 15.
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TABLA 15 — Especificacidon del Sistema de Pintado de Tuberias

Preparacion de Superficie: PSC- SP 5

ITEM| - TIPO Nro de capas Eps
| (Mils/capa)
1 Revestimiento epdxico. 1 4
2 Mastic epdxico autoimprimante. 1 6
3 Poliuretano acrilico alifatico. 1 2
Total 2 12

4.2.3 Estacion de Requlacién de Presidn Secundaria

El tren de regulacién o tren principal de gas esta compuesto por los

elementos mencionados en la tabla 16.



TABLA 16- Implementacion del tren principal de gas
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Item. Descripcion Cant.
Valvula de Bola Manual de 2"NPT 1
2 |Filtro para Gas de 2"NPT 1
3 |Medidor de Gas T-18 marca Sensus 1
4 |Valvula de bola para manémetro 1/4" NPT 2
5 |Mandémetro de Presién 0-60 PSI 1
5 Regulador para Gas de 2"NPT 243RPC-B, orificio :
de 1", resorte blanco 1-5 PSI
7 |Mandmetro de Presion 0-100 WC" 1
Suiche baja presion de gas 40-200WC" 1
Valvula shut-off DMV-DLE Din 80 110V 1
. Suiche prueba de cierre KO1/1 Indicador Eléctrico ]
110V
11 |Sistema prueba de cierre VPS 504 110V 1
12 |Suiche alta presion de gas 40-200WC" 1
13 |Valvula de Bola Manual de 3" NPT 1
14 |Valvula Mariposa de 3" NPT Manual-Full Puerto 1

4.2.4 Sistema de Combustion

El sistema de combustién consiste una adecuacién del quemador

existente mediante la incorporacién de un monitor de llama y un tren

de regulacién piloto vinculados al tren de regulacidn principal.

Este sistema se puede apreciar en el plano PL-4.2-3. El monitor de

llama realiza la secuencia de encendido del quemador, controlando

los tiempos de purga, monitoreando constantemente la presencia de

llama y cerrando las valvulas principales Shutt-Off cuando no existe
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presencia de llama. Consta de los elementos mencionados en la

tabla 17.

TABLA 17 — Implementacion del sistema de control y

monitoreo de llama

Item Descripcion Cant.

1 | Monitor de Llama Veri-Flame 120V con modulacion 1

2 | Base para Monitor 1
3 | Fotocelda UV-Scanner 5600-91 1
4 | Transformador de Igniciéon Allanson 120V-6000V 1

El tren de regulacion piloto estad constituido por los elementos

mencionados en la tabla 18

TABLA 18- Implementacién del tren de regulacion piloto

Item Descripcion Cant.
1 | Piloto de Ignicién 51,5-3,0 NMP-S 1
2 |Valvula de Bola Manual de 1"NPT 2
3 | Regulador de presion 143B de 1" 1
4 |Valvula shut-off para piloto MVD de 1"NPT 110V 2
5 |Manémetro de Presién de 0-35 WC" 1
6 |Valvula de bola 1/4" para manémetro 1
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4.3 PRUEBAS DEL SISTEMA

Las pruebas a las que sera sometido el sistema son las siguientes:

TABLA 19- Pruebas del Sistema de Conversién a Gas

Estacion de Regulacion de Presion y Medicion Primaria

Gamma grafia

Radiografiado zona de alta presiéon 100%, zona de baja
presion 30%

Prueba Prueba a spool con agua a una presién de 28.5 bar
Hidraulica
Prueba de Prueba con Nitrégeno a 2.4 bar

Hermeticidad

Prueba de

Funcionamiento

Datos operativos de prueba:

Rama principal  Valvula de boqueo 2.4 bar
Regulador 2 bar

Rama Valvula de boqueo 3.4 bar

secundaria Regulador 1.6 bar

Sistema de Tuberias

| Gamma grafia

Radiografiado al 100 % Norma Asme B 31.3

Prueba de

Hermeticidad

Prueba con Nitrégeno a una presidén de 3 bar por un
lapso de 2 horas

Sistema de Combustién y Estacién de Regulacién Secundaria

Prueba de

Hermeticidad

Prueba con Nitrégeno a una presion de 0.7 psi.

Prueba de

Funcionamiento.

Datos operativos de prueba:

Linea de Presién de prueba 23 WC
aire Tiempo de prueba 5 seg
Linea Presion minima del 58 “ WC
principal presostato

Presién de salida del 2.3 PSI

regulador
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4.4 CRITERIOS DE DISENO

Los criterios de diseno de las instalaciones de Gas Natural han

contemplado los item indicados a continuacién:

4.4.1 Normatividad Aplicable

e NTP (Norma Técnica Peruana) 111.010 “GAS NATURAL SECO.
Sistema de tuberias para instalaciones internas industriales”.

e ASME B 31.3 “Tuberias de Refinerias y Plantas Quimicas”.

e ASME SECCION IX. “ Soldadura, desarrollo y calificacion de
procedimientos y soldadores.

e Reglamento de Distribucidon de gas natural por red de ductos DS
N° 042-99-EM (ultima revisidén).

e Norma Técnica de apoyo:. NFPA “National Fire Protection
Association” (en particular NFPA 54 “National Fuel Gas Code”).

e CEN UNE 746 - ¥ “Equipos de Tratamiento Térmico Industrial —
Requisitos comunes de seguridad para equipos de tratamiento
térmico industrial y Requisitos de seguridad para la seguridad y los
sistemas de manutencién de combustibles”.

e ASTM A 53-98 Standard Specification for Pipe, Steel, Black and
Hot-Dipped, Zinc-Coated Welded and Seamless.

e ANSIVASME B1.20.1-1983 (R1992) Screw Threads - Pipe Threads,
General Purpose (inch).

e APISL Line Pipe.

e API 6D Pipeline valves.
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4.4.2 Especificacion Técnica de Materiales
Toda la tuberia, conexiones y estacion de regulacién seran
fabricadas con la especificacion de materiales indicado en las

tablas siguientes.

Tabla 20- Especificaciones de materiales —

Linea interna de gas

DESCRIPCION MATERIAL

Tuberia ASTM A 53 - SCH 40
Conexiones ASTM A 234 - SCH 40

Bridas ASTM A 105 — ANSI 150
Empaquetadura AlSI 316- PTFE -

Espirometalico

Valvulas de corte esférica ASTM A 216 WCB,
Esfera y vastago ,AISI 304.

Tabla 21- Especificaciones de materiales —

Estacién de Regulacion

DESCRIPCION MATERIAL
Tuberia ASTM A 53
Conexiones - ASTM A 234
Valvulas de corte esférica |ASTM A 216 WCB
Mandmetros AISI 304 con glicerina.
Filtro Y ASTM A 216 WCB

Valvula integral de bloqueo |[AISI- 316

Regulador ASTM A 126 WCB

Valvula Mariposa ASTM A 126 WCB
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4.4.3 Parametros de Medicion

4.4.3.1 Velocidad Maxima del Gas:
Todas las tuberias seran disefiadas para un maximo de 25
m/s para el maximo flujo y minima presién de ingreso.
lLa velocidad maxima en el filtro sera de 0.3 m/sec.
Son admitidas las siguientes excepciones:
Reguladores, valvulas slam shut-off valve vy
medidores de acuerdo a fabricante

Bypass del medidor, maximo 50 m/s.

4.4.3.2 Maximo nivel de ruido

El ruido para el maximo flujo sera limitado a 80 dB(A) a 1 m.

4.4.3.3 Dimensionamiento de las tuberias

La instalacidon esta dimensionada para conducir el caudal
requerido por los equipos de consumo en el momento de
maxima demanda.

El diseno incluye la ubicacién y trazado del sistema de
tuberias de la instalaciéon con todos los accesorios.

Los elementos de la instalacién después de los reguladores
han sido seleccionados considerando la presién maxima a la
que estaran sometidos teniendo en cuenta el valor de las

sobrepresiones posibles.
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Las dimensiones de las tuberias estan en funcién de los
siguientes valores:
a) Maxima cantidad de gas natural seco requerido por
los equipos de consumo:
1579.1 m3 /h
b) Caida de presidn permitida entre el punto de
suministro y los equipos de consumo:
50% de la presion regulada al comienzo de cada
tramo analizado.
c) Velocidad permisible del gas.
Menor a 30 m/s,
d) Se tendra en consideracion en el trazado de la ruta
de tuberia las distancias de seguridad indicadas en

la norma NTP 111.010 segun tabla 17.

TABLA 22- Distancias de seguridad

Tuberia de otros Curso paralelo Cruce
servicios (cm) (cm)
Conduccién de  agua 3 1
caliente
Conduccién eléctrica 3 1
Conduccién de vapor 5 5
Chimeneas 5 5 Ml
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e) Para el dimensionamiento de las tuberias se utilizaran las
siguientes formulas:

La férmula de Renouard simplificada para presiones

en el rango de 0 KPa a 400 KPa ( O bar a 4 bar); valida

para Q/D < 150

Ql.82

Donde:

Presidn absoluta en ambos extremos del
tramo, en Kg/cm?

S Densidad relativa del gas

L Longitud del tramo en Km, incluyendo la
longitud equivalente de los accesorios
que la componen.

Q Caudal enm3/hr a condiciones normales

Diametro en mm
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Para el calculo de la velocidad de circulacién del fluido

se utilizara la siguiente férmula:

365.35.0
V=—sr
D* P
Donde:

Q Caudal enm3/hr a condiciones normales
P Presién de calculo en Kg/cm2 absoluta.
D Diametro interior de la tuberia en mm
V Velocidad lineal en m/s



CAPITULO V
5.0 EVALUACION ECONOMICA

5.1 ESTIMACION DE LA INVERSION
La inversiéon para la implementacion de la conversion a gas natural de

la planta descrita en el capitulo IV se muestra en la tabla 23

5.2 EVALUACION
Para la estimacién de la capacidad de ahorro se tomé los datos de
consumo real de los equipos y el costo de combustible que sera
reemplazado. Con estos datos se obtiene una estimacidon de ahorro

mensual y anual y la estimacion de la taza interna de retorno.

5.2.1 DATOS DE CONSUMO

La planilla de consumo debe mostrar el tipo de combustible actual,
el promedio de horas trabajadas por mes y el costo unitario de
combustible actual. Los datos deben mostrarse por separado por
cada equipo utilizado y con uniformidad de unidades. La planilla
mostrada en la tabla 24 adiciona datos referenciales como las
caracteristicas de los equipos y su consumo nominal. Estos datos nos
permiten obtener los consumos promedio mensual y anual y poder

identificar la categoria de consumidor. En la tabla 25 se muestra el
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consumo promedio mensual y anual del combustible actual y su
equivalente en gas natural. De acuerdo a lo establecido en la
Resolucion 097-2004-0S-CD este usuario estaria ubicado en la
categoria C. La obtencién del consumo equivalente en Gas Natural
se obtiene con el poder calorifico superior de los combustibles. La
tarifa de Gas Natural es |la aplicada segun el Pliego Tarifario para la
categoria C. La tabla 26 muestra la facturacion al usuario de acuerdo
al combustible consumido durante un mes. El apéndice 3 muestra el
Pliego Tarifario de Distribucién por Red de Ductos en Lima Y Callao

Vigente al 1ro de Marzo de 2005.



PROYECTO: CONVERSION DE PLANTA A GAS NATURAL

UBICACION: Cluster Av Argentina / Av Venezuela
METRADO : 76 m tuberia 4*, 10 m tuberfa 3"
INSTALACION: Aérea, tuberfa sobre soportes y en canaleta
NORMA: NTP 111.1
Descripcion Undl. Cant. Costo P. Parcial P. Total
Unitatio (USY)
1.0.0 Estacion de 1eguiacion y medicion glb 1 30,200.00
110 Suministro de Estacién de Regulacién de 1200 m3 Tormene Americar Und. 1 2550000 | 25500.00
1.20 Instalacién de ERM, fabricacién de losa de concreto y puesta a tierra glb 1 3,500.00 3,500.00
1.3.0 Fabricacién e instalacién de cerco perimétrico glb 1 1,200.00 1,200.00
2.0.0 Sistema de Tubertlas inteinas glb 1 14.254.22
210 Suministro de tuberias y accesorios incluye 1 valvula esférica de 4" glb 1 6,760.00 6.760.00
220 Suministro e instalacidn de soporteria y fabricacién de canaleta. glb 1 3,607.50 3,607.50
230 Soldadura y habiltacion de tubena incluye pintado glb 1 3.886.72 388672
240 Montaje del Sistema de Tuberias internas glb 1 2,252.26 2,252.26
3.0.0 Adecuacion para sistema de combustion caldeio 600 BHP glb 1
310 Suminitro de tren principal y tren piloto de ignicién und 2 13,400.00 | 26,800.00 37.546.01
320 Suministro de panel de control y sensores und 2 1.975.00 3.950.00
330 Montaje mecanico y fabricacién de spool und 2 898.00 1.796.00
340 Montaje de elementos de control y calibracién de equipo und 2 2,500.01 5,000.01
4.0.0 Piuebas del Sistema gth 1 1.810.00
410 Prueba de Hermelicidad glb 1 200.00 200.00
420 Pruebas Radiogréficas glb 1 1,310.00 1.310.00
430 Puesta en Marcha glb 1 300.00 300.00
5.0.0 Gestion del Pioyecto glb 1 8.700.00
510 Certificado de Instalacién glb 1 2,000.00 2,000.00
520 Ingenieria Delalle (Redes Internas y Combustién) glb 1 3,200.00 3,200.00
530 Elaboracion de Analisis de Riesgo y Plan de Contingencia (2) glb 1 3,500.00 3,500.00
COSTO TOTAL(Y) ' 92.510.2

TABLA 23 - Estimacién de la Inversion.



TABLA24 - PLANILLA DE CONSUMO

PLANILLA DE EQUIPOS Y CONSUMOS

EQUIPO QUEMADORES | Combustible | Horas Horas Dias | CONSUMO UNITARIO| PRECIO DE
ltem Tipo Maica | Cant. F;‘::"::LT Utilizado x Mes x dia x Mes | gallh ., | gallh o, | COMBUSTIBLE
BrP v US$/gal
1 [Caldera 1 Distral 1 600 P.IND. 6 v 720 24 30 235 86.25 1.17
5 |Caldera 2 Distral | 1 0 [pwoe v 79 24 0 23 2875 117

Precio del P.Ind 6 al 20/38/05. Tipo de cambio 3.27 S/US§
Fuente : Lista de Precios Petroperd- Refineria de Conchan




TABLA 25- Consumo promedio mensual y anual de combustible y su equivalente en gas natural

TABLA DE CONSUMOS
CONSUMO PROMEDIO
ITEM TIPO gal / h Actual Gas Natural
EQUIPO COMB gal / mes | MMBTU: mes
| Caldera 1 F.IND. B 86,26 £2100.00 7511 62
Z Caldera 2 F. D & 2375 Z0/700.00 220387
TOTALES 115.00 | 82800.00 | 10015.49
P, IHD. € v
GN P.IND. 6
CONSUMO DIARIO PROMEDIO BEY 1B m3 27E0.00]gal
CONSUMO MENSUAL — 2p4274.84 3 62500.00 gal
CONSUMO ANUAL J171298.12 m3 993000.00 gal —
F.OS Gas Natural 0037528 MMBT 3

FCS P NOE D512 WMETL Gal




TABLA 26 - Facturacion al usuario

TARIFA DEL GAS NATURAL PARA DISTRIBUCION POR LA RED DE DUCTOS DE LIMAY CALLAO

PLIEGO FACTURACION A
CATEGORIA C TARIFARIO UNIDAD CLIENTE  (US
#)

TRANSPORTE Y DISTRIBUCION EN OTRAS REDES
Frecio de gas enboca de Fozo (1) 00612 US $im? 16194 5113
Tarifa de Transporte de Gas Natural via Red Principal (2) 00424 US $fm3 112034775
Tarifa de Distnbucion via Red Principal (3) 00066 DS $im? 17362593
DISTRIBUCION EN BAJA PRESION
Cargo Fijo de Distribucion (CFEY Margen Cormercial (MC)(4) 0.1440 US $ilm3idial-tdes| 1263 4435
Cargo Vanable de Distnbucién (VD) Margen de Distribucion { D) (5) Qo190 S $i 2 50015 9260
TOTAL MENSUAL US § 35423.6284

OBZERVACIONES
Pliego Tantano »Agents desde Tro de tarza 2005 OSINERS

(1] L7542 3G

2) 142 0383524 341000 a3

) 22 01047833 371000 m3

[ 04324 S/(m3/dia)-hlee
(51 BIS8RE Sfm3

" Tipo de Cambi 33502 SAUSE
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5.2.2 AHORROS
La tabla 27 muestra los ahorros mensuales y anuales generados por
cambio de combustible. El gasto mensual de gas natural es el
obtenido segun la tabla 26, para el consumo mostrado en la tabla 25
El gasto mensual del P- Industrial 6 es el producto del costo unitario
figurado en la tabla 24 por el consumo mensual mostrado en la tabla
25 El apéndice 4 muestra los precios de combustibles liquidos de

diferentes refinerias vigente a la fecha 20/08/05.

5.2.3 RESULTADOS
La tabla 28 muestra los resultados para el ahorro mensual obtenido.
La recuperacion de la inversidon es de 4 meses y la taza interna de
retorno es de 25% anual.. Estos resultados son bastante favorables
para el usuario. Se debe tomar en cuenta que no esta considerado el
ahorro por mantenimiento del equipo y el aumento de la eficiencia de

este, que generaria una evaluacién econémica de mayor rentabilidad.



TABLA 27 - Ahorros generados por cambio de combustible.

ANALISIS DE LA ECONOMIA

GN P.IND 6
COSTOUNTARIO ()| | e (1) 117 USH/GAL
GASTO MENSUAL 3542353 US§ 95676.00 US$
TOTALES ANUALES 125073 54 USY 1162512.00 US§
AHORRO MENSUAL US % 61.452.37
AHORRO ANUAL US § 737.428.46
INVERSION EN CONVERSION US 92.510.23

(1) El costo unitarie unitario promedio del 3as natural segUn analizis tarifario es de 3.537 US$ / MMSTL
El precio del F Ind 6 es de 3 84 S/ Gal - Fuente Petiapen: - Refinziia de Conchin - vigente al 20052005
* Tipo de carnbin 33502 S/







CONCLUSIONES Y RECOMENDACIONES

1. La implementacién descrita es una planta cuya categoria de
consumidor industrial (Categoria C) es la mas comin en nuestro
medio. Esto ha permitido ofrecer una alternativa de energia
econdmica que aunque tenga una inversion significativa, logra una
pronta recuperacion del dinero invertido. En mediano plazo esta
industria consigue mayor competitividad al poder producir materias
primas a menor costo.

2. La implementacion de la Estacion de Regulacién y linea interna puede
extenderse para cualquier equipo alimentado, siguiendo |os criterios y
normatividad mencionada en este informe. El sistema de combustién
varia de acuerdo a las caracteristicas del equipo, cada marca tiene
sus particularidades de diseno. Las calderas de marca Distral permite
la adecuacion del quemador existente, pero existen otras marcas que
requieren necesariamente un cambio de quemador.

3. Laimplementacién de un sistema de conversion a Gas Natural es una
instalacién segura, respaldada por normas nacionales y mundiales,
las cuales deben ser cumplidas obligatoriamente por el cliente. Tanto
La Estacién de Regulacién y Medicién Primaria, como el Sistema de

Combustiéon estan obligatoriamente disenfados con sistemas de



4.

83

seguridad que permiten el venteo o corte de suministro, en caso se
produzca alguna falla en el sistema. En nuestro medio la empresa
distribuidora revisa el “Proyecto de Instalacién a Gas” y la ejecucién
de este, antes de proveer al cliente el gas natural solicitado.

Antes de decidir la implementaciéon de un Sistema de Conversion a
Gas Natural es recomendable revisar diferentes alternativas, cuya
decisidon no debe ser necesariamente el aspecto econémico. Se debe
revisar también, las condiciones de mantenimiento del sistema y de
seguridad de la planta, tomar en cuenta aspectos como ventilacién,
distancias de seguridad a tuberias de otros servicios, corrosion del
medio, condiciones explosivas de ambiente etc. Todo esto decidira la
solucién mas optima, con menores costos de mantenimiento y largo

tiempo de vida.
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APENDICE 1
ESPECIFICACION DEL PROCEDIMIENTO DE SOLDADURA



ESPECIFICACION DE PROCEDIMIENTO DE SOLDADURA (WPS) HO.A
(Conforme a Section [X, ASME Caddigc y Recipientes a Presion) REVISION f 4]
‘ EMITIDC |
QW-482 - ESPECIFICACION DEL PROCEDIMIENTO DE SOLDADURA (WPS)
Nombre de la compariia GAS CONSUL S A Por:_Ing. Jacinto L&zo
‘Especificacion de Procedimiento N°: WPS -S-200___ Fecha: PQR de soporte:  PQR S-200
‘Revision N° Fecha:
‘Proceso (s) de soldadura SMAW Tipo:
Juntas (QW-402) 66°
Diseno de junta: v -
Respaldo: (Si) (No) X
Material de respaldo (Tipo): -
O Metal 0O Refractario
O No metalico O Otro —_—
Esquema, Dibujo de fabricacion, Simbolos de soldadurao .02 mm LA A AN B G KT, s
descripcion escrita debe mostrar el arreglo general de las e M =22
partes a ser soldadas. Donde sea aplicable, la abertura de mm
raiz y los detalles de la soldadura debe ser especificada
3.25
mm
'METAL BASE (QW-403)
Ne P : 1 Grupo N°:__ 1 alNepP:_ 1 Grupo N°. 1
0
Especificacion de tipo y grado: ASTM A 83
Hasta la especificacion de tipo y grado:
0
Andlisis quimico y Propiedades mecanicas
Hasta el analisis quimico y propiedades mecanicas
Rango de espesores -
Metal base: Bisel Filete
Diam. Tubo: 4" Bisel 6.02 mm Filete
Otro:
'METAL DE APORTE (QW-404)
Especificacion N° (SFA) __ SFA- 5.1 SFA-5.1& 55
AWS N°(Ciase) E 6010 (SAFER 60 ) E 7018 (SUPERCITO)
Ne F 3 4
N° A

Tamano del mat de aporte 3.25mm

3.25 mm

Metal depositado:
Rango de espesores

Bisel

Filete

Fundente (Clase)

Fundente Nombre comercial

Inserto Consumible




APENDICE 2
PLIEGO TARIFARIO DE SERVICIO DE DISTRIBUCION DE
GAS NATURAL POR RED DE DUCTOS DE LIMA Y CALLAO



MPRESA: CONCESIONARIA GAS NATURAL LIMA Y CALLAO S.R.L. (CALIDDA)

PLIEGO TARIFARIO DEL SERVICIO DE DISTRIBUCION DE GAS NATURAL POR RED DE DUCTOS EN LIMA Y CALLAO
Vigente desde el 1° Marzo de 2005

CATEGORIA® [ DESCRIPCION [ UNIDAD [ CargosiniGv__J|
|IGAS, TRANSPORTE Y DISTRIBUCION EN OTRAS REDES
recio de Gas en Boca de Pozo S/.7Gli 1.7061 * TCPG
arifa de Transporte de Gas Natural via Red Principa S/.71000 m’ (2) 42,4122 * TCRP
[Tarifa de distribucion via Red Principa $/./1000 m’ (3 6.5699 * TCRP
CATEGORIA A ISTRIBUCION EN BAJA PRESION
Coasumo argo Fijo de Distribucion (CFD) 7 Margen Comercial (MC: S/./ Cliente -Mes 2.8477

Hasta 300 m> argo Variable de Distribucion (CVD) Margen de Distribucion (MD: S/./ 1000 m’ 401.0189

Costo extra de Distribucion (CED) ()
“osto de Mantenimiento de Tuberia de Conexion y la Acometida:(3)

Tope Miximo | por la Acometida (TMA 1) (6) S/. 368.5
Tope Maximo 2 de la Conexion (TMA2)(™) S/. 2144
~ |IGAS, TRANSPORTE Y DISTRIBUCION EN OTRAS REDES
[Precio de Gas en Boca de Pozo SI.1Gl ) 1.7061 * TCPG
[Tarifa de Transporte de Gas Natural via Red Principa $/./1000m’ (2) 42.4122 * TCRP
[Tarifa de Distribucion via Red Principa S/./1000 m’ (3 6.5699 * TCRP
CATEGORfA B ISTRIBUCION EN BAJA PRESION
Consumo argo Fijo de Distribucion (CFD) : Margen Comercial (MC: §/./ Cliente -Mes 35.7466
301 - 17,500 m’/mes argo Vanable de Distribucion (CVD) Margen de Distribucion (MD; S/./ 1000 m’ 176.4550

Costo extra de Distribucion (CED) (41
osto de Mantenimiento de Tuberia de Conexion y la Acometida:( $)

Tope Maximo | por la Acometida (TMA 1)(6) S/. 17120
Tope Maximo 2 de la Conexion (TMA2)(T) S/ 505.9
JIGAS. TRANSPORTE Y DISTRIBUCION EN OTRAS REDES
Precio de Gas en Boca de Pozo Si.1Gil) 1.7061 * TCPG
arifa de Transporte de Gas Natural via Red Principa $/.71000 m” (2) 42,4122 * TCRP
CATEGORIA C Tarifa de Distribucion via Red Principa S/./1000 m’ (3) 6.5699 * TCRP
Consumo ISTRIBUCION EN BAJA PRESION
l 17,501 - 300,000 m’/mes argo Fijo de Distnbucion (CFD) : Margen Comercial (MC; S/. (m'/dia) - Mes 0.4824
! Eargo Variable de Distribucion (CVD) Margen de Distribucion (MD; S/./ 1000 m’ 63.5868
l Costo extra de Distribucion (CED) (3)

[Costo de Mantenimiento de Tuberia de Conex10n y 1a Acometida(S)

|lGAS, TRANSPORTE Y DISTRIBUCION EN OTRAS REDES

recio de Gas en Boca de Pozo . S/.1G) 1.7061 * TCPG
arifa de Transporte de Gas Natural via Red Principa $/./1000 m’ (2) 42,4122 * TCRP
CATEGORIA D Harifa de Distribucion via Red Principa $/./1000 m’ (3) 6.5699 * TCRP
Consumo [IDISTRIBUCION EN BAJA PRESION
Mas de 300,000 m*/mes argo Fijo de Distribucion (CFD) ] Margen Comercial (MC; | S/ (m’/dia) - Mes 0.2915
argo Variable de Distribucion (CVD) Margen de Distribucion (MD)} S/./ 1000 m’ 38.5273

Costo extra de Distribucion (CED) (4)
osto de Mantenimiento de Tuberia de Conexion y la Acometida($)

]IGAS, TRANSPORTE Y DISTRIBUCION EN OTRAS REDES

recio de Gas en Boca de Pozo S/.1Gly 0.9478 * TCPG

arifa de Transporte de Gas Natural via Red Principal S/./1000 m’ (2) 29.8 * TCRP
GENERADOR [Tarifa de Distnbucion via Red Principa $/./1000 m” (3) 4.904 * TCRP
ELECTRICO bISTRIBUCION EN BAJA PRESION (9)

argo Fijo de Distribucién (CFD) : Margen Comercial (MC) (10» S/, (m’ldia) - Mes

argo Variable de Distribucion (CVD) Margen de Distribucion (MD)( S/./ 1000 m’

| Costo extra de Distribucion (CED) (1)
| osto de Mantenimiento de Tuberia de Conexion y la Acometidat 10)

Votas:

11) Fuctracion de Gay Namral a caleular on la faciura de cada mes con ol tipo de cambio promedio del pertodo Juctrado (TCPG). de acuerdo con ol urticulo ™ de la Resolucion N2 00
2004-08C0

(2) A caleular en la factura dv cada mes aplicando la Tanfa Aplicable de Trensporte via Red Croncipal (TTRP). ¢f tpo de cambio cormvespoadiente (TCRP). de acuerdn con ef Aracalo 75 ac la
Resolucion N> 097-2004-08/CD.

(31 4 ciicular en la Jactura de cada mes uplicando la Tavita Aplicable de Distribucion v Red Principal (TDRP). el tipo de cambro correspondiente (TCRP), de acuerdo con ol Art:iulo 7™ de
i Resolucton N¢197-2004-08 (D.

131 4 ser calcuiado y aplicado en caita cuso segion Resolucion OSINERG N2 238-2204-085/CD

15) De ucuerdo al drticulo 3 de la Resulucion OSINERG N G97-2004-05/CD

162 Incluve ol medidor a diafragma, lus equipos de regulacion v aceesorios asi comu la c.ya de proteccion

17y Comprende lu tuberia de Conexion entre lu red dei distribuidor v la caji de medicion

5y Tarifas en aprobacion por parte del OSINERG

(91 Aplicehle a genercdores clecoicos denmn del arca de concesion de Distribucion quc havan use doe tas “Orvas Redes ™ v que o forman parte de oy Clicates hucialos. cn contordancic con ot
artictdo 17 Je i Resolucian OSINERG 09~ 2004-0% CD v articulo 11° de lu msmu que me modincado medante Resolucion OS INERGO0A- 25005 €D articulo 4°

1o Valores de acuerdo o ke categoria de Consumo a la que perienceeria de acuerdo al xohien de consumao mensual

1y EL Tipar de Cambio empleado para las Taritas de Distribucion en Nagu presion fue 3.3502 5 1SS



Factores de Actualizacion Ago-05

Factor de Actualizacion del Precio del Gas Natural de Camisea

FOl FO2
Fa=05+29Y 0254592 (55 O3,
FOl FO2, FO3

a

CASO GENERAL

BASE Canasta de Residuales (US$/BI)
FO1a FO2a FO3a
~ 01/12/1990 - 30/11/2000 15,60 15,40 13,66
. Factor de Canasta de Residuales (US$/BI)
Calculado al . . = =
Ajuste FO1j FO2j FO3;
01-01-05 1,5723 25.09 22,57 21,96

* Factor de Ajuste calculado en base a lo indicado en el Contrato BOOT correspondiente Clausula 8.4.4.1, literal b)

CASO ETEVENSA

Canasta de Residuales (US$/BI)

BASE
FO1a FO2a FO3a
01/12/1999 - 30/11/2000 25,52 22,98 20,64
Factor de Canasta de Residuales (US$/BI)
Calculado al i . -
Ajuste FO1j FO2j FO3j
01-08-05 1,3315 32.60 30.28 29,99

* Factor de Ajuste calculado en base a lo indicado en el Contrato de Suministro de Gas Natural Clausula 4. Férmuta de Reajuste del Precio
Base

Tarifa de Red Principal - ;

PP1 Variacion (%)
BASE 150,00 FA1 Anual
Ene-05 155,50 3.7% 3.7%
Fecha FA2=TC Variacion mensual (%)
Ago-05 3.2536 0.0%

Tarifa de Distribucion de Otras Redes

(1+TA) PPI IPM [TA =cxTTA+dxTAPE |
Fl=ax—"% —3%bx ——
(1+TAO) PPI, IPM,
a b c d
Margen de Distribucién (MD) 0,5802 0,4198 0,3 0.7
Margen Comerciat (MC) 0 1 0.3 0.7
Categoria A TMA1 0,3837 0.6163 0.3 0.7
Tope Maximo TMA2 0,7371 0,2629 0,3 0.7
de Acometida|Categoria B TMA1 0,8575 0.1425 0.3 0,7
TMA2 0,743 0,257 0,3 0.7
Parametros
IPM PP TAA TAPE TA TC
BASE 161.96 151.70 4% 12% 0.096 Oct-04 3.3502
Ago-05 166,72 155,70 4% 12% 0,096 Ago-05 3,2536
Variacion (%) 2.9% 2,6% 0,0% 0,0% 0,0% -2.9%
Ningun pardmetro excedio el +/- 3%, por |0 que no existe actualizacion por F1
Margen de Margen Tope Maximo de Acometida
F1 Distribucién| Comercial Categoria A Categoria B
MD MC TMA1 TMA2 TMA1 TMA2
BASE 1.0000 1,0000 1,0000 1.0000 1,0000 1.0000
Ago-05

Continua vigente F1 base

PPI: tndica de Precios de Estados Unidos de Norteaménca. definido como: Producer Price Index (Finished Goods less
Foods and Energy - Serie |10 : WPSSOP3500), publicado por "Bureau of Labor Statistics™ de los Estados Unidos de
Norteaménca.www bls.gov

TC: Tipo de Cambio. Valor de referencia para el Odlar de los Estados Unidos de América. determinado ia Superintendencia
de Banca y Seguros del Peru, correspondiente a la “COTIZACION DE OFERTA Y DEMANDA ~ TIPO DE CAMBIO
PROMEDIO PONDERADO" o el que la reemplace. Se tomara en cuenta el valor venta promedio de las cinco ultimas
cotizaciones disponibles y publicadas en el Diario Oficdal El Peruano. al dia 25 de cada mes.

1PM: Indice de Precios al Por Mayor publicado por el Instituto Nacional de Estadistica e Informatica (INEJ). Se utilizara el
valor del mes de laltima publicacddn ofidal disponible al dia 28 del mes anterior a aquel en que las tarifas resultantes
seran aplicadas.www.inei.gob.pe

TA: Tasa Arancelaria promedio para la impor®aén de Acero y Polietileno. Se ublizard el valor de vigente al dia 28 del mes
anterior a aquel en que las tarifas resultantes seran aplicadas.
Tasa Arancelaria para la importacidn de Acero.Partida Arancslaria 7304.10.00.00

TAA: www.aduanel gob. pe/aduanas/informailtra_ar.htm

e Tasa Arancelara para la importacdn de Poliatileno.Partida Arancelara 3918.10.00.00
APE-



APENDICE 3
LISTA DE PRECIOS DE COMBUSTIBLES



VIGENTE: 20.08.2005

| T T T GasouUNA T GAsouUNA T casouna T GAsouNA T KEROSENE T KEROSENE T  PETRO- T
GLP ISUF‘ER EXTRA; PETROPERU ( SUPER | PETROPERU | PREMIUM DIESEL 2 PETROPERU b PETROPERU
SOLES/KG I 97 8P SUPER 95 8P L 90 8P 1_ 84 _l_ M L IIEEBTRMI. 6 - INDUSTRIAL 800
PLANTAS 201-01 221-02 _M__ __m_ . 224—02___ L 240-02, 243-02 243-99___J 25202, 253-02 250—02____ e 281-02 e
————— 4= T 1z 3 e B R I
12 | 1.6967 6.3400 15.8800] 5.3900 | 6.4000 16.5200 3.8200__+__§._6_o_o_o____
PR 15.9500| 54600 [6.4700 | 16.5900 | , :

[ Jemon 1 15.9600 ] 5.4700 _]6.4800 | 6.6300 16.6300 | ________ 1__3.6400 |
o | suweenr 6.4400 1597001 55100 16,5100 [ 66200 16.6200 | 38900 1~~~ ]

(o lomeor_____ 1 i | 55300 [6.5000 | 166500 | _______ 1 356700 _
5l I 5.9600| 5.5100 1|6.4600 6.6500 __3-§399--1-- 3.6400
2 |cutio 1.7767 16.5900 | 6.4200 15.9600 | 5.5100 _|6.4800 | 6.6500 16.6500 | 3.8600 _i__3.6400

| 2 Jowowy I 6.5800] 6.4100 5.9500| 5.5000 |6.4800 | 6.6500 |6.6500 | 3.8400 | 3.6200 _

| 35 lcaepsco I R 16.1300| 5.6800 66800 1692004 i ]

oL, |00 Jlr _______ R 6.4800 15.9900, 55100 6.5200 L _______ 42—9999_+ _________ #__9_2999___

R i ] _ 5.9600 ] 5.4900 !6.4900 | 6.6200 _}6.6200 ' 3.8900 4 3.6700 |

| et ] e [ L 57512 167372 6.8854 __

(o jaso T I o L 5.8066 16.7976 | ______16.9554 ] ________ ]
P2 N T =327 T N 5.5200 [6.5200 [ 16.7000 { 3.9100 '}
77 \asmacko IR I B R 155200 16.5300 1 ______ ﬂr_6_-9299_'f__4_-9§99__1 ___________
67 | amaroro ! 17.81001 5.7060 |6.6660 I 1 6.8760 | !

IMPUESTOS APLICABLES A ESTAS PLANTAS

RODAJE % () _ 8 i __8 8 | __8 i - e

i€ | - 14.150013.9200 {38100 2.5000_ 12,0700 | 2.0700 116000 1 "

HGV % 19 N T C R U I e S T
LEY DE PROMOCION DE LA INVERSION EN LA AMAZONIA - N° 27037

T T T T T~ GASOLINA GASOLINA 1 !

: || | II : SUPER PETROPERU KEROSENE PREMIUM PETROPERU l

IPLANTAS [ -—+ P | 1 908P__ | RROULAR B84 BP | __DIESEL 2 INDUSTRIAL N* 6!

______________ Jf______'ﬂ’___ L ] _223-03 — 22503 JL__2_"~102__,________+ __1520_3__{’.___2.&%____+-__________

| 5, pecys | 7.7100, 6.1900 ;7.1400 ; " 7 ~_3_1_0_Q+_"4_-_29_0_0 _____________

Rz - il 0 7.5400| 6.1900 7_7_.1400 | ~17.3100 | 4.5400 |

EREE 1 I 17.6900 | 6.7900 | 7.2500 | 17.4500 | ) }

51 |PRQ MALDONDO | n I 7.8676 | 8.5076 | 193654 | |

U S i —— S - > NNz B N N 1 =7 i - St
52 | 4z ! 1 7.6624 | 8.2676 | 19.1254 | |

IMPUESTOS APLICABLES A ESTAS PLANTAS
| [RoDASE % () [ wwss [ wmwm p mase 8 : 8 e (R e | — i S |
GERENCIA FUNCION MERCADEO REEMPLAZA LISTA COMB-15.2006

(") Elimpuesto del rodaje se aplica sobre el valor de venta de las gasolinas sin Inclulr el ISC y el IGV. DE FECHA: 12.08.2005
(**) EISC para el GLP despachado por peso, esta expresado en Soles/Kllogramo.



APENDICE 4
RESOLUCION N™ 097-2004 OS/CD



RESOLUCION DE CONSEJO DIRECTIVO ’
ORGANISMO SUPERVISOR DE LA INVERSION EN ENERGIA
OSINERG N° 097-2004-0S/CD

Lima, 20 de mayo de 2004

La empresa Gas Natural de Lima y Callao S.R.L, ha presentado al Organismo Supervisor
de la Inversién en Energia (en adelante “OSINERG”) su propuesta para la Fijaciéon de las
Tarifas de Distribucion de Gas Natural en Baja Presidén para Lima y Callao (Otras Redes),
sujeto al Procedimiento para Fijacion de las Tarifas de Distribucion de Gas Natural por
Red de Ductos, aprobado por la Resolucién OSINERG N° 0001-2003-OS/CD. El resultado
del procedimiento seguido se contempla en la presente resolucién, para lo cual el
OSINERG ha tomado en cuenta lo siguiente:

1.- ANTECEDENTES

Que, en el afo 2000, fue suscrito el Contrato BOOT de Concesion de la Distribucion de
Gas Natural por Red de Ductos en Lima y Callao, siendo el actual concesionario la
empresa Gas Natural de Lima y Callao S.R.L — GNLC (en adelante el concesionario);

Que, mediante Decreto Supremo 053-2001-EM publicado el 09 de diciembre de 2001, se
adiciond la Tercera Disposicion Transitoria al Reglamento de Distribucion de Gas Natural
por Red de Ductos, aprobado por DS 042-99-EM (en adelante el Reglamento),
estableciéndose en la citada Disposicién Transitoria que, el concesionario, previo acuerdo
con la Direccién General de Hidrocarburos del Ministerio de Energia y Minas, podia
solicitar al OSINERG la primera- regulacion tarifaria antes de la aplicacién de la tarifa
inicial;

Que, con fecha 02 de mayo de 2002, se modificd el Contrato BOOT de Concesién de la
Distribucion de Gas Natural por Red de Ductos en Lima y Callao, reconociéndose al
concesionario el derecho de solicitar la modificacion de la Tarifa de Otras Redes Inicial
aprobado por la Resolucién de la Comisién de Tarifas de Energia N° 014-99-P/CTE, que
se incluia como Anexo 15 del referido contrato e indicandose que, para dicho efecto se
aplicaria lo previsto en la Tercera Disposicién Transitoria del Reglamento modificado por
el Decreto Supremo 053-2001-EM;

Que, mediante Oficio 2291-2002-EM/DGH de fecha 13/09/02, la Direccion General de
Hidrocarburos del Ministerio de Energia y Minas, en respuesta a la respectiva solicitud del
concesionario, le comunica que en cumplimiento de lo dispuesto en la Tercera Disposiciéon
Transitoria del Reglamento, expresa su consentimiento para que éste, gestione ante
OSINERG la determinacién de la regulacién tarifaria antes de la aplicacion de la tarifa
inicial;

Que, ante la solicitud del concesionario y la autorizacién de la Direccidon General de
Hidrocarburos del Ministerio de Energia y Minas, el OSINERG mediante Resolucion del
Consejo Directivo N° 1466-2002-OS/CD del 06 de noviembre de 2002 aprueba el
procedimiento para la Primera regulacion tarifaria antes de la aplicacién de la tarifa inicial:



RESOLUCION DE CONSEJO DIRECTIVO . .
ORGANISMO SUPERVISOR DE LA INVERSION EN ENERGIA
OSINERG N° 097-2004-0OS/CD

Que, el plazo para la presentacion de la propuesta tarifaria habia sido previsto
inicialmente, segun Resolucion OSINERG N° 1466-2002-OS/CD para el mes de diciembre
de 2003; sin embargo de conformidad con la Norma “Procedimientos para Fijacion de
Precios Regulados”, aprobada por la Resolucion OSINERG N° 0001-2003-OS/CD,
posterior a la Resolucion anterior, la propuesta tarifaria debe ser presentada con una
anticipacion no menor a 90 dias habiles antes del inicio del siguiente periodo tarifario por
lo que teniendo en cuenta que el numeral 14.10 de la Clausula 14 del Contrato BOOT que
sefala que el plazo de vigencia de la Tarifa Otras Redes sera contado a partir de la
Puesta en Operacién Comercial, OSINERG accedi6 a la solicitud del concesionario, de
modo que la propuesta tarifaria pudiera ser presentada el 16 de febrero de 2004, sin que
dicha prérroga haya alterado los valores, costos o criterios técnicos aplicables para la
fijacion de las tarifas correspondientes;

Que, la Fijacién de las Tarifas de Distribucion de Gas Natural en Baja Presion para Lima y
Callao (Otras Redes), se encuentra sujeto al Procedimiento para Fijacion de las Tarifas de
Distribucién de Gas Natural por Red de Ductos, aprobado por la Resolucion OSINERG
N°0001-2003-0OS/CD;

Que, el procedimiento antes mencionado, se ha venido desarrollando cumpliendo todas
las etapas previstas en el mismo, tales como la Presentaciéon de la Propuesta Tarifaria,
publicacion de la Propuesta Tarifaria y convocatoria a Audiencias Publicas del
Concesionario y OSINERG, asi como la publicacién simultanea en la pagina Web de
OSINERG de la Propuesta Tarifaria del concesionario, Audiencia Publica del
Concesionario, observaciones de OSINERG-GART a la Propuesta Tarifaria, absolucion
de las mismas por parte del concesionario, la publicacién en |la pagina Web del OSINERG
de dicha absolucién de observaciones, la prepublicacién del proyecto de resoluciéon que
aprueba las Tarifas de Distribucion de Gas Natural en Baja Presién para Lima y Callao
(Otras Redes) y la relacion de la informacién que la sustenta, la realizacién de la
Audiencia Publica de OSINERG-GART en que OSINERG sustenté y expuso los criterios,
metodologia y modelos econdmicos utilizados en el analisis de la propuesta tarifaria del
concesionario que sirven de sustento para la presente Fijacion tarifaria, asi como recibido
las opiniones y sugerencias de los interesados las cuales han sido analizadas por
OSINERG-GART; segun consta en el Informe Tecnico OSINERG-GART/DGN N° 015-
2004;

Que, corresponde emitir la Resolucién que fija las Tarifas de Distribucion de Gas Natural
en Baja Presion para Lima y Callao (Otras Redes).

2.- ANALISIS DEL OSINERG

Que, de conformidad con lo dispuesto por el Articulo 3° de la Ley N° 27332, Ley Marco de
los Organismos Reguladores de la Inversion Privada en los Servicios Publicos y el inciso
q) del Articulo 52° del Reglamento General de OSINERG, aprobado por Decreto Supremo
N° 054-2001-PCM, el OSINERG tiene el encargo de fijar, revisar y modificar las tarifas y
compensaciones por el servicio de distribucion de gas natural por red de ductos;
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Que, la Tarifa de Otras Redes Inicial aprobada por la Resolucién de la Comisién de
Tarifas de Energia N° 014-99-P/CTE, forma parte del Contrato BOOT de Concesién de |a
Distribucién de Gas Natural por Red de Ductos en Lima y Callao (Anexo 15 del Contrato).

Que, de acuerdo al Articulo 62° de la Constitucién Politica del Peru, los términos
contractuales no pueden ser modificados por leyes u otras disposiciones de cualquier
clase, razon que determina que las Tarifas de Distribucion de Gas Natural en Baja Presion
para Lima y Callao (Otras Redes) materia de la presente resolucion, condicionen su
vigencia al hecho que el concesionario y el Estado representado por el Ministerio de
Energia y Minas modifiquen expresamente el Anexo 15 del Contrato BOOT (y clausulas
vinculadas) en el tema de la tarifa inicial de Otras Redes; entendiéndose que en caso de
no efectuarse dicha modificacién, la presente resolucién resultaria inaplicable,
manteniéndose vigente la tarifa inicial establecida actualmente en el Anexo 15 del
Contrato BOOT;

Que, el Articulo 107° del Reglamento define que la categoria de consumidores seran
propuestas por el Concesionario para aprobacion del OSINERG;

Que, el Articulo 106° del Reglamento sefiala que la Tarifa de Distribucidn es |a retribucién
maxima que recibira el Concesionario y esta compuesta por el Margen de Distribuciéon y
el Margen de Comercial, los cuales se determinan de acuerdo a lo dispuesto por los
Articulos 108° y 116° del Reglamento, respectivamente;

Que, el Articulo 118° del Reglamento define que los cargos de la Acometida seran
asumidos por el Consumidor, y el OSINERG fijara el tope maximo, siendo de libre
negociacion la forma en que se pagara dicha Acometida;

Que, habiendo propuesto la empresa concesionaria incluir dentro de los costos de
distribucion parte de los costos de conexién de los usuarios como un costo de promocion,
de tal forma de incentivar el desarrollo de los consumidores menores, OSINERG
considera que ello resulta eficiente, toda vez que desarrollar la conexidén conjuntamente
con la red de distribucién, deviene en mas econdémico para los consumidores;

Que, teniendo presente que la tarifa es funcion directa de los costos de inversion, e
indirecta respecto de la demanda, y considerando que existen conceptos que se iran
definiendo en el futuro, conviene precisar mecanismos que reflejen el costo medio de
desarrollo de la red de distribucién de gas natural,

Qué, careciéndose de data histérica en materia de demanda de gas natural en Lima y
Callao, es necesario introducir en la presente resolucién un factor de reajuste de las
tarifas de Otras Redes debido al cambio en el pronéstico de la demanda de gas natural,
con el objeto de acercar las tarifas al costo medio de desarrollo de la red de distribucion;
previsto en el Articulo 108° del reglamento;

Que, el Articulo 106° del Reglamento define que el Consumidor pagara el precio del Gas
Natural, la tarifa de transporte y distribucién; el costo de la Acometida de acuerdo con la
opcion ofrecida por el Concesionario y los Tributos aplicabies no incorporados
directamente en la tarifa;
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Que, el Informe Técnico OSINERG-GART/DGN N° 015-2004, contiene los antecedentes,
criterios y resultados que sustentan |la presente resolucién de aprobacién de las Tarifas de
Distribucion de Gas Natural en Baja Presién para Lima y Callao (Otras Redes),
complementando la motivacién que sustenta la decisién del OSINERG, cumpliendo de
esta manera con el requisito de validez de los actos administrativos a que se refiere el
Articulo 3°, numeral 4 de la Ley del Procedimiento Administrativo General;

.Teniendo en cuenta el Informe Técnico OSINERG-GART/DGN N° 015-2004 elaborado
por la Gerencia Adjunta de Regulacion Tarifaria (en adelante “GART") del OSINERG, asi
como el Informe de la Asesoria Legal Interna OSINERG-GART-AL-2004-052; y

De conformidad con lo establecido en la Ley N° 27332, Ley Marco de los Organismos
Reguladores de la Inversion Privada en los Servicios Publicos, en el Reglamento General
de OSINERG aprobado mediante Decreto Supremo N° 054-2001-PCM y el Reglamento
de Distribucion de Gas Natural por Red de Ductos, aprobado por DS 042-99-EM.

RESUELVE:

Articulo 1°.- Alcance y Definicién

La presente Resolucion aprueba las Tarifas de Distribucion en Baja Presion (Otras Redes)
para los consumidores ubicados dentro de la Concesiéon de Distribucién de Gas Natural
de Lima y Callao.

De acuerdo con el Contrato BOOT de la concesién aludida, el término “Otras Redes” se
aplica a las instalaciones no comprendidas en la Red Principal del Proyecto Camisea, por
lo tanto, no es de aplicaciéon a los Consumidores Iniciales, las Tarifas de Distribucién en
Baja Presion (Otras Redes).

Articulo 2° - Fijaciéon de Categorias de Consumidores.
Fijese las Categorias de Consumidores para la Concesién de Distribucién de Gas Natural
por Red de Ductos de Lima y Callao, de acuerdo al cuadro siguiente:

Categoria Rango de Consumo (m3/mes) *
A Hasta 300
B 301 -17 500
C 17 501 — 300 000
D Mas de 300 000

(')m’: metro cubico estandar segun el numeral 2.19 del Articulo 2° y Articulo 43° del Reglamento.
Esta clasificacion no se aplica a los Consumidores Iniciales del Proyecto Camisea.

Cuando en la presente resolucion se haga mencién a la palabra “Categorias”, se
entendera por las definidas en este articulo, salvo mencion en contrario.
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Articulo 3°.- Fijacion de Tarifa de Distribucion en Baja Presion (Otras Redes)

Fijese la Tarifa de Distribucién en Baja Presion para las Otras Redes no comprendidas
dentro de la Red Principal del Proyecto Camisea, las que comprenden: el Margen de
Distribucion y el Margen Comercial, la misma que se aplicara con las féormulas que se
indican en el Articulo 8° de la presente Resolucién, segun la Categoria que corresponda,
tal como sigue:

A) Margen de Distribucion (MD) '
El margen de distribuciéon aplicable a las categorias de consumidores es el siguiente:

Parametro Categoria de Consumidor
Margen de Distribucion Unidad A B Cc D
MD us$/ 10° m? 119,70 52,67 18,98 11,50

En el caso de presentarse mayores costos eficientes, reconocidos y aceptados por
OSINERG por concepto de permisos municipales y/o mayores exigencias medio
ambientales que incrementen el costo por metro de las tuberias de gas natural, el
Concesionario podra incorporar un rubro adicional en la factura denominado: Costos Extra
de Distribucién (CED) y determinado segun la férmula siguiente:

CED = 0,49 x MCU (1

Donde:

MCU : Mayor Costo Unitario por concepto de instalacion, expresado en US$ por metro.
Este costo sera aprobado por el OSINERG para cada caso, de acuerdo con la
informacién proporcionada por el Concesionario.

CED : Costo Extra de Distribucién, expresado en US$ por mil metros cubicos estandar de
gas natural.

B) Margen Comercial (MC)
El margen comercial aplicable a las categorias de consumidores se muestra en el cuadro
siguiente:

Parametro Categoria de Consumidor
Margen Comercial Rl A B C D
US$/ cliente-mes 0.85 10,67 :
LS USS$/( m’/dia) - mes |7 T | 0,144 0,087

Articulo 4°.- Fijacion de Topes Maximos por la Acometida (TMA)

Fijese los Topes Maximos por la Acometida (TMA), para los Consumidores de la
Concesion de Distribucion de Gas Natural por Red de Ductos para Lima y Callao
(aplicable a Otras Redes), de acuerdo a lo sefalado en el Articulo 118° del Reglamento,
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la misma que se aplicara con las férmulas que se indican en el Articulo 8° de la presente
Resolucién, segun la Categoria que corresponda, tal como sigue:

Los Topes Maximos por la Acometida (TMA), expresados en Délares Americanos (US$)
a pagar por una sola vez por los Consumidores, de acuerdo con las opciones comerciales
disefiadas por el Concesionario y aprobados por el OSINERG, segun lo sefalado en el
Articulo 118° del Reglamento, se dividen en: Tope Maximo 1 (TMA1) y Tope Maximo 2
(TMAZ2), aplicados a cada Categoria de Consumidor segun la tabla y formula siguientes:

Categoria de Consumidor
Parametro A B
TMA1 (%) 110 511
TMA2 (**) 64 151

(*) Tope Maximo 1 por la Acometida, el cual incluye el medidor a diafragma, los eduipos de
regulacion y accesorios asi como la caja de protecciéon. Se expresa en USS.

(™) Tope Maximo 2 de la Conexion, el cual comprende la tuberia de conexién entre la red del
Distribuidor y la Caja de Medicion. Se expresa en USS$.

TMA = TMA1 + TMA2 (2)

Para las categorias C y D el Concesionario presentara al OSINERG la lista de
componentes que conformarian las acometidas, de acuerdo a lo sefalado en el
Articulo 118° del Reglamento, hasta dos meses posteriores a la publicacién de
ésta norma, de tal forma que el OSINERG defina y autorice los montos maximos.

En el caso de la categorfa A, y como parte de los costos de promocion definidos
por el OSINERG dentro de las bases de fijacion de las tarifas, el Concesionario
descontara del costo de conexion el valor de 41 US$ por cliente. Esta medida de
promocion se aplica unicamente para los primeros 70 mil clientes.

Articulo 5°.- Tarifas y cargos Aplicables en Moneda Nacional
Las tarifas y cargos aplicables, definidos en los Articulos 3° y 4° seran convertidos a
moneda nacional considerando el Tipo de Cambio (TC) definido en el Articulo 8°.

Articulo 6°.- Fijacion de las Férmulas de calculo de la tarifa de distribucién

Fijese las formulas de calculo de la tarifa de distribucion aplicable a los Consumidores de
la Concesién de Distribucién de Gas Natural por Red de Ductos (otras redes) de Lima y
Callao, como sigue:

Formulas Tarifarias para el calculo de las Tarifas por la Red de Distribucion

CFD = MC (3)
CVD =MD + CED (4)
Donde:

CFD: Costo Fijo de Distribucion
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CVD: Costo Variable de Distribucién, expresado en US$ / por mil m>.

Las variables MD, MC y CED son las definidas en el Articulo tercero de la
presente resolucion.

Articulo 7°.- Procedimiento de Facturaciéon Aplicable
Fijese el procedimiento de Facturacion aplicable a los Consumidores de la Concesion de
Distribuciéon de Gas Natural por Red de Ductos (otras redes) de Lima y Callao, como

sigue:

A) Facturacién del Gas Natural (FG)

FG=PGx EF (5)
EF = Vfx PCSGN (6)

EC = Vs x PCSGN (7)

Donde:

FG: Facturacion por el Gas Consumido expresado en Soles.

PG: Precio del Gas Natural, expresado en S/./GJ (Soles por Giga Joule),
aplicado a los clientes y fijado en funcién al precio libremente
pactado entre el Productor y el Distribuidor. En caso de estar
referido a otra moneda se podra usar el tipo de cambio promedio
correspondiente al periodo facturado con el objeto de determinar la
facturacién en soles.

EF: Energia Facturada, expresada en GJ/mes.

EC: Energia Consumida en un mes, expresado en GJ/mes.

Vf. Volumen del Gas Natural Facturado al Cliente en el periodo, en
metros cubicos (m®), corregido a condiciones estandar de presion y
temperatura (15°C y 101,325 kPa). Calculado segun el
procedimiento definido en el contrato respectivo.

Vs: Volumen del Gas Natural Consumido por el Cliente en el periodo
facturado, en metros cubicos (m?), corregido a condiciones estandar
de presién y temperatura (15°C y 101,325 kPa). Calculado segun la
féormula (11).

PCSGN: Poder Calorifico Superior promedio del Gas Natural correspondiente

al periodo facturado, expresado en Giga Joule (GJ) por metro cubico
(m®). Esta referido a condiciones estandar de presion y temperatura
(15°C y 101,325 kPa).

En el caso que no existieren clausulas de “tomar o pagar” (“take or pay”), es
decir, no se aplicarian procedimientos de recuperacion del gas previamente
pagado y no tomado (procedimientos “make up” y/o “carry forward”), entonces,
el volumen a facturar (Vf) sera igual al volumen consumido (Vs) (lo que
significa que la energia facturada (EF) es igual a la energia consumida), y el
precio del gas natural aplicado a los clientes (PG) sera igual al precio del gas
pactado libremente entre el Productor y el Distribuidor.
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En el caso de contratos de suministro de gas natural firmado entre el
Productor y el Distribuidor donde existan clausulas de “tomar y/o pagar”, el
precio del gas natural aplicado a los clientes (PG) estara en funcién de lo
especificado en dichas clausulas, y de los procedimientos de recuperacion del
gas previamente pagado y no tomado. En esta situacién, el OSINERG,
basado en el contrato de suministro y en la informacién adicional
proporcionada por el Distribuidor, definird el procedimiento para trasladar los
costos de compra de gas a los clientes.

B) Facturacién de la Tarifa de la Red Principal (FRP)
FRP =TA_MN x Vs (8)

Donde:

TA_MN: Suma de la Tarifa de Transporte de Gas Natural por Ductos
correspondiente a la Red Principal del Proyecto Camisea definida
en la Resolucién OSINERG No. 084-2003-OS/CD; y de la Tarifa de
Distribucion de Gas Natural por Red de Ductos en Alta Presién de la
Concesion de Lima y Callao correspondiente a la Red Principal del
Proyecto de Camisea, definida en la Resolucion OSINERG No. 082-
2003-0OS/CD.

Vs: Significado dado en el literal (A).

C) Facturacion de la Red de Distribucidon correspondiente a Otras Redes (FDOR)

Categoria Farmula
A
B FDOR =CFD + CVD x Vs (9)
C
D FDOR=CFD xVHD + CVD x Vs (10)
Vs =VrxKs (11)
Donde:

FDOR: Facturacion por el uso de la Red de Distribucién correspondiente a
Otras Redes

Vs: Significado dado en el literal (A).

vr: Volumen del Gas Natural Consumido por el Cliente en el periodo
facturado, en metros cubicos (m?), a las condiciones de presion y
temperatura en que registra el consumo el medidor.

Ks: Factor de correccion del volumen consumido, para expresarlo en
condiciones estandar de presién y temperatura.
VHD: Valor Histérico Diario de venta expresado en metros cubicos por dia

(m3/d), determinado como la suma de los Vs en los ultimos seis
meses (incluido el facturado) dividido entre el numero de dias del
periodo (6 meses). En caso que el Factor de Carga del cliente sea
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inferior a 70%, el VHD sera igual al consumo maximo de un dia en
el periodo.

Las facturas deberan incluir la siguiente informacién: lectura inicial y final del medidor, el
volumen consumido a condiciones de la lectura (Vr), el factor de correccion del volumen
(Ks), el volumen a condiciones estandar (Vs), el volumen facturado (Vf), el precio del gas
natural (PG), el poder calorifico superior promedio del gas natural (PCSGN), la tarifa de
distribucién por Otras Redes (MD, MC, CED), las tarifas de la Red Principal y los montos
facturados por FG, FRP y FDOR. -

Articulo 8° Férmulas de Actualizacién

Fijese las férmulas de actualizacién de la tarifa de distribucion y de los topes maximos de
la Acometida, para los Consumidores de la Concesién de Distribucidn de Gas Natural por
Red de Ductos (otras redes) para Lima y Callao, tal como sigue:

A) Actualizacion de la Tarifa de Distribucion y del Tope Maximo de la Acometida
A.1) Férmulas de Actualizacion

La formula que se usara para calcular la actualizacion de los parametros de la tarifa de
distribucién es:

(1+TA) PPI, IPM

Fl=ax x +bx (12)
(1+TA,) PPI, IPM,

TA =cx TAA +d x TAPE (13)

Los valores de los coeficientes “a" y “b” son:

Tarifa de Distribucion Coeficientes
Variable A b
MD 0,5802 0,4198
mC 0,0000 1,0000

Tope Maximo de la Coeficientes

Acometida

Categoria A a b
TMA1 0,3837 0,6163
TMA2 0,7371 0,2629

Categoria B
TMA1 0,8575 0,1425
TMA2 0,7430 0,2570

Los valores de los coeficientes “c” y “d” son iguales a 0,3 y 0,7, respectivamente
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Donde:

F1: Factor de actualizacion.

a: Coeficiente de participaciéon de los productos importados.

b: Coeficiente de participacibn de la mano de obra y productos
nacionales.

c: Coeficiente de participacion del acero

d: Coeficiente de participacion del polietileno

DA
F2=—2 (14)
DA,

Donde:

DA, = 1 872 millones de metros cubicos, corresponde a la Demanda
Actualizada a agosto del afo 2004, del periodo de evaluacion de 20
anos, con una Tasa de Descuento de 12% anual.

DA; = Resultado de la Revision de la Demanda Actualizada a agosto del afo

2004, realizada al mismo tiempo que la revision de la demanda para
las Resoluciones OSINERG No. 082-2003-OS/CD y OSINERG No.
084-2003-0OS/CD.

El valor F2 entrara en vigencia a los dos afios de la aplicacion de la presente
norma y estara sujeta a la aprobacion del OSINERG.

A.2) Definicion de Parametros de la Férmula de Actualizacion

TC:

TA:

TAA:

TAPE:

Valor Referencial para el Dodlar de los Estados Unidos de
Norteamérica: Délar promedio para cobertura de importaciones (valor
venta) determinado por la Superintendencia de Banca y Seguros del
Perd, cotizacién de Oferta y Demanda - Tipo de Cambio Promedio
Ponderado o el que lo reemplace. Se utilizara el ultimo valor venta
publicado en el Diario Oficial "El Peruano" al dia 28 del mes anterior a
aquel en que las tarifas resultantes seran aplicadas.

Tasa Arancelaria promedio para la importacidon de Acero y Polietileno.
Se utilizara el valor de vigente al dia 28 del mes anterior a aquel en
que las tarifas resultantes seran aplicadas.

Tasa Arancelaria para la importacion de Acero.

Tasa Arancelaria para la importacion de Polietileno.
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PPIl,. Definido en las Resoluciones OSINERG No. 082-2003-OS/CD vy
OSINERG No. 084-2003-OS/CD. Se aplicara cada ano y sera el
vigente al mes de mayo.

PPlo: - Definido en las Resoluciones OSINERG No. 082-2003-OS/CD vy
OSINERG No. 084-2003-OS/CD, y corresponde al mes de mayo de
2004.

IPM: indice de Precios al Por Mayor publicado por el Instituto Nacional de
Estadistica e Informatica (INEI). Se utilizara el valor del mes de la
ultima publicacién oficial disponible al dia 28 del mes anterior a aquel
en que las tarifas resultantes seran aplicadas.

Los valores base (al 30 /04 /2004) de la formula de actualizacion son:

TCo = 3,47

TAp = Determinado segun féormula 13, y considerando los valores iniciales del
TAAg y TAPEy.

TAAg = 4%

TAPEp=12%

IPMo = 161,963973

A.3) Procedimiento para efectuar la Actualizacion

Las Tarifas de Distribucién de Otras Redes y los topes maximos de la Acometida seran
actualizadas por el Factor de Ajuste F1, definido en la presente Resolucion cuando alguno
de los parametros de las tarifas de distribucién o de la Acometida varien (incremento o
disminucién) en mas de 3% respecto a los valores de los mismos parametros empleados
en la ultima actualizacién.

Las Tarifas de Distribucién de Otras Redes y los topes maximos de la Acometida seran
actualizadas por Tasa de Cambio, cuando la variacién de la tasa con respecto al valor
empleado en la ultima actualizacién, sea mayor a 3%.

En el caso que varie el precio del gas natural suministrado por el Productor al Distribuidor
(parametro PG definido en el Articulo 7°) o las Tarifas de la Red Principal de Camisea
(TA_MN), las Tarifas de Distribucion de Otras Redes asi como los Topes Maximos de la
Acometida podran ser reajustados por el factor F1.

Adicionalmente, cuando se produzca una revisiéon de la Demanda Actualizada, se
actualizaran el Margen Comercial (MC) y el Margen de Distribucion (MD), multiplicando
cada margen por el Factor de Ajuste F2, definido en la presente Resolucion.

Articulo 9°.- Remision y Publicaciéon de Tarifas del Concesionario

El Concesionario de Distribucion de Gas Natural por Red de Ductos de Lima y Callao,
aplicara las disposiciones tarifarias de los articulos precedentes para determinar el pliego
tarifario aplicable a las categorias de consumidores y remitira al Regulador, antes de su
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publicacién y en cada oportunidad, copia suscrita por su representante legal. Dicho pliego
mensual expresado en moneda nacional se publicara en uno de los diarios de mayor
circulacion local y sera vigente a partir del dia siguiente de su publicacién, los mismos que
no podran exceder los valores maximos regulados.

Articulo 10°.- Periodo Tarifario

Las categorias de consumidores, las Tarifas de Distribucién de Otras Redes y los Topes
Maximos de la Acometida, fijadas en los Articulos 2°, 3° y 4° de la presente Resolucion,
respectivamente, seran aplicadas a partir de la Puesta en Operacién Comercial, tal como
esta definida en el numeral 2.21 del Articulo 2° del Reglamento, hasta julio de 2008.

Articulo 11°.- Condiciones de Aplicacion

Las Tarifas de Distribucién y la Facturacién a Consumidores finales estan sujetas a las
“Condiciones de Aplicacion” definidas en la presente Resolucion y en caso necesario a las
condiciones especiales a definirse con posterioridad.

Articulo 12°.- Derogatoria de disposiciones que se opongan

La presente Resolucion deja sin efecto la aplicacidén de la Resolucion N° 014-99-P/CTE y
deroga o deja en suspenso las disposiciones que se opongan a lo dispuesto en la
presente norma.

Articulo 13°.- Vigencia de la presente Resolucion

13.1. La presente resolucién, entrara en vigencia si se cumple el supuesto que el Estado
peruano y el concesionario modifiquen expresamente el Anexo 15 del Contrato
BOOT de Concesién de la Distribucidon de Gas Natural por Red de Ductos en Lima
y Callao (y clausulas vinculadas) en el que se incluye como parte de dicho contrato
la Tarifa de Otras Redes Inicial aprobada por la Resolucién de la Comisién de
Tarifas de Energia N° 014-99-P/CTE.

13.2. En caso de no efectuarse la modificacién contractual indicada, la presente
resolucion resultara inaplicable, manteniéndose vigente la Tarifa de Otras Redes
Inicial aprobada por la Resolucién de la Comision de Tarifas de Energia N° 014-
99-P/CTE, la cual constituye actualmente el Anexo 15 del Contrato BOOT.

13.3. Sin perjuicio de lo expuesto en el presente Articulo, el plazo para interponer
recurso de reconsideracidén contra la presente resolucion, sera de quince (15) dias
habiles contados desde la fecha de su publicacidén en el diario oficial EI Peruano.

Articulo 14°.- Publicacién

La presente resolucion debera ser publicada en el diario oficial El Peruano y consignada
junto con el Informe Técnico OSINERG-GART/DGN N° 015-2004 en la pagina WEB de
OSINERG. B}
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RESOLUCION DE CONSEJO DIRECTIVO
ORGANISMO SUPERVISOR DE LA INVERSION EN ENERGIA
OSINERG N° 279-2004-0OS/CD

Lima, 07 de octubre de 2004
CONSIDERANDO:

Que, el Articulo 118° del Reglamento de Distribucion de Gas natural por Red de Ductos
aprobado con D.S. N° 042-99-EM, senala que los cargos por Acometida seran
asumidos por el Consumidor, previo acuerdo entre el Concesionario y el Consumidor
mediante negociacion directa dentro del tope maximo fijado por el OSINERG, en base a
la propuesta presentada por el Concesionario;

Que, el referido Articulo 118° del Reglamento establece que el mantenimiento de la
Acometida sera de cargo del Consumidor y debera realizarse en periodos quinquenales
por parte del Concesionario. El Concesionario publicara una lista actualizada de los
precios unitarios de los componentes que intervienen en la Acometida;

Que, la Resolucion OSINERG N° 097-2004-OS/CD que fijo las Tarifas de Distribucion
de la “Otras Redes” para los consumidores ubicados dentro de la Concesion de
Distribucion de Gas Natural de Lima y Callao, establece en su articulo 4° los Topes
Maximos por la Acometida, de acuerdo con las opciones comerciales disefiadas por el
Concesionario y aprobados por el OSINERG, segun lo senalado en el Articulo 118° del
Reglamento;

Que, asimismo, el referido Articulo 4° de la Resolucion OSINERG N° 097-2004-OS/CD,
establece los Topes Maximos de Acometidas para las Categorias de Consumidores A 'y
B ; y, en el caso de las categorias C y D, se establece que el Concesionario presentara
al OSINERG la lista de componentes que conformaria las acometidas, de acuerdo a lo
senalado en el Articulo 118° del Reglamento, hasta dos (2) meses posteriores a la
publicacion de la referida norma, de tal forma que el OSINERG defina y autorice los
montos maximos;

Que, el Concesionario de Distribucion de gas natural por red de ductos GNLC, con carta
GC.GNLC.04.105 del 23 de julio del 2004, dentro del plazo previsto y en cumplimiento a
lo sefalado en la resolucion citada precedentemente, presentd su propuesta que
contiene: La lista de componentes que conforman las Acometidas, costo de dichos
componentes, costo de mantenimiento e inspeccion y habilitacion de las instalaciones
internas;

Que, al amparo de lo dispuesto en los parrafos anteriores, d OSINERG analiza las
propuestas del Concesionario y define los Topes Maximos de los componentes que
conforman las Acometidas, que incluye las Estaciones de Regulacion y Medicion
(ERM) para las categorias de consumidor Cy Dy la tuberia de conexién entre la Red
de Distribucion y la ERM. Adicionalmente, el OSINERG fija los costos de mantenimiento
de las Acometidas;



RESOLUCION DE CONSEJO DIRECTIVO
ORGANISMO SUPERVISOR DE LA INVERSION EN ENERGIA
OSINERG N°279-2004-0S/CD

Que, como quiera que la Resolucion 097-2004-OS/CD no se encuentra vigente, toda
vez que aun no se ha cumplido el supuesto senalado en el punto 13.1 de su Articulo 13°,
esto es que el Estado Peruano y el concesionario modifiquen expresamente el Anexo 15
del Contrato BOOT de Concesion de la Distribucion de Gas Natural por Red de Ductos
en Lima y Callao (y clausulas vinculadas) en el que se incluye como parte de dicho
contrato la Tarifa de Otras Redes Inicial aprobada por la Resolucion de la Comision de
Tarifas de Energia N° 014-99-P/CTE; en la actualidad se mantiene vigente la Tarifa de
Otras Redes Inicial aprobada por Resolucion 014-99 P/CTE, que constituye el Anexo 15
del Contrato BOOT de Concesion de la Distribucion de Gas Natural por Red de Ductos
en Lima y Callao; en cuyo literal C de su Articulo Segundo se ha fijado todo lo
relacionado al costo de la Acometida;

Que, en consecuencia; de aprobarse el proyecto de norma publicado mediante la
presente resolucion, éste entrara en vigencia, a su vez, solo si entra e vigencia la
Resolucion 097-2004-OS/CD, esto es, si se efectue la modificacion del Contrato BOOT
mencionado en el parrafo precedente;

Que, de otro lado, conforme al articulo 25° del Reglamento General de OSINERG,
constituye requisito para la aprobacion de los reglamentos y normas de alcance general
que dicte OSINERG en cumplimiento de sus funciones, que sus respectivos proyectos
hayan sido prepublicados en el Diario Oficial ElI Peruano, con el fin de recibir las
sugerencias 0 comentarios de los interesados, los mismos que no tendran caracter
vinculante ni daran lugar a procedimiento administrativo;

Que, teniendo en cuenta el informe técnico de la Division de Gas Natural OSINERG-
GART/DGN N° 028-2004 y el informe de la Asesoria Legal Interna OSINERG-GART-AL-
2004-143; v,

De conformidad con lo establecido en la Ley N° 27332, Ley Marco de los Organismos
Reguladores de la Inversion Privada en los Servicios Publicos, en el Reglamento
General del Organismo Supervisor de la Inversion en Energia - OSINERG, aprobado por
Decreto Supremo N° 054-2001-PCM; en el Reglamento de Distribucion de Gas Natural
por Red de Ductos, aprobado por Decreto Supremo N° 042-99-EM y en lo dispuesto en
la Ley N° 27444, Ley del Procedimiento Administrativo General,

SE RESUELVE:

Articulo 1°.- Disponer la publicaciéon en el Diario Oficial ElI Peruano y en la Pagina Web
del Organismo Supervisor de la Inversién en Energia, del proyecto de norma: “Precios
Maximos de componentes de Acometidas”, conjuntamente con su exposicion de
motivos.

Articulo 2°.- Definir un plazo de quince (15) dias calendario, contados a partir de la
fecha de la publicacién a que sée refiere el articulo primero, para que los interesados
remitan por escrito sus comentarios a la Gerencia Adjunta de Regulacion Tarifaria
(GART) sito en la Avenida Canada N° 1460 San Borja, Lima.

Los comentarios también podran ser remitidos via fax al niumero telefonico N° 2240491,
o via Internet  a la  siguiente  direccion de comreo  electronico:
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RESOLUCION DE CONSEJO DIRECTIVO

ORGANISMO SUPERVISOR DE LA INVERSION EN ENERGIA
OSINERG N°279-2004-0S/CD

preciosgasnatural@osinerg.qgob.pe

Articulo 3°- Encargar a la Gerencia Adjunta de Regulacion Tarifaria la recepcion y
andlisis de los comentarios que se presenten al proyecto de norma, asi como la
presentacion del procedimiento final al Consejo Directivo de OSINERG.

Registrese y publiquese

ALFREDO DAMMERT LIRA
Presidente del Consejo Directivo
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RESOLUCION DE CONSEJO DIRECTIVO
ORGANISMO SUPERVISOR DE LA INVERSION EN ENERGIA
OSINERG N°279-2004-0S/CD

EXPOSICION DE MOTIVOS

Las Tarifas de Distribucion de Gas Natural por Red de Ductos, se rigen por lo
establecido en el Reglamento aprobado mediante Decreto Supremo N° 042-99-EM (El
Reglamento), correspondiéndole al OSINERG fijar las tarifas de distribucion, tomando
en consideracion la normativa establecida en el Reglamento.

Adicionalmente, la fijjacion de las Tarifas de Distribucion de Gas Natural por red de
ductos, debe considerar la Regulacion de los Topes Maximos para las Acometidas, de
acuerdo a lo dispuesto en el Articulo 118° del Reglamento, que sefnala que los cargos
por Acometida seran asumidos por el Consumidor, previo acuerdo entre el
Concesionario y el Consumidor mediante negociacion directa dentro del tope maximo
fijado por el OSINERG, en base a la propuesta presentada por el Concesionario.

El mismo articulo 118° senala que el mantenimiento de la Acometida sera de cargo del
Consumidor y debera realizarse en periodos quinquenales por parte del Concesionario.
Asimismo, se dispone, que el Concesionario publicara una lista actualizada de los
precios unitarios de los componentes que intervienen en la Acometida.

La Resolucion OSINERG N° 097-2004-OS/CD publicada el 26 de mayo 2004, fija las
tarifas de las “Otras Redes"” de Distribucion de Lima y Callao, y establece en su articulo
4°, los Topes Maximos por la Acometida aplicados a las Categorias de Consumidor A y
B. En el caso de las Categorias C y D, dicha resolucién dispone que el Concesionario
presentara al OSINERG la lista de componentes que conformaran las Acometidas, de
acuerdo a lo senalado en el articulo 118° del Reglamento, hasta 2 meses posteriores a
la publicacion de dicha norma, de tal forma que el OSINERG defina y autorice los
montos maximos.

El Concesionario de Distribucion de gas natural por red de ductos GNLC, con carta
GC.GNLC.04.105 del 23 de julio del 2004 y dentro del plazo previsto presenta para
aprobacion de OSINERG su propuesta que contiene: la lista de componentes que
conforman las Acometidas de la categorias C y D, el costo de inspeccion y habilitacion
de las instalaciones internas.

Corresponde al OSINERG analizar la propuesta del Concesionario y definir y aprobar los
Topes Maximos de los componentes que conforman las Acometidas de las categorias
de consumidor C y D. Ademas para todas las categorias es responsabilidad del
OSINERG regular el costo de mantenimiento.

La aprobacion y definicion de los Topes Maximos de los componentes que conforman
las Acometidas, se encuentra condicionada a la entrada en vigencia de la Resolucion
097-2004-OS/CD, esto es, si el Estado Peruano y el concesionario modifican
expresamente el Anexo 15 del Contrato BOOT de Concesiéon de la Distribucion de Gas
Natural por Red de Ductos en Lima y Callao (y clausulas vinculadas) en el que se
incluye como parte de dicho contrato la Tarifa de Otras Redes Inicial aprobada por la
Resolucién de la Comision de Tarifas de Energia N° 014-99-P/CTE; de conformidad con
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RESOLUCION DE CONSEJO DIRECTIVO
ORGANISMO SUPERVISOR DE LA INVERSION EN ENERGIA
OSINERG N° 279-2004-0S/CD

el Articulo 13° de la Resolucion 097-2004-OS/CD;
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RESOLUCION DE CONSEJO DIRECTIVO
ORGANISMO SUPERVISOR DE LA INVERSION EN ENERGIA
OSINERG N°279-2004-0OS/CD

PROYECTO DE NORMA

Precios Maximos y Costos de Mantenimiento de Acometidas

Articulo 1°.- Alcance

La presente norma es de aplicacion al calculo de los Precios Maximos de las
acometidas de categorias de usuario C y D, asi como de los costos de mantenimiento,
correspondientes a la Concesion de Distribucion de Gas Natural por Red de Ductos en
Lima y Callao.

Articulo 2°.- Objeto

El presente proyecto de norma tiene por objeto fijar los Topes Maximos de los
componentes de las Acometidas y su costo de mantenimiento, en concordancia con o
dispuesto en el articulo 118° del Reglamento de Distribucion de Gas Natural por Redes
de Ductos, aprobado mediante D.S. N° 042-99-EM, en adelante el Reglamento,
aplicable a la Concesion de Distribucion de Lima y Callao.

Articulo 3°.- Fijacion de los Topes Maximos por la Acometida (TMA) para
Categorias de Consumidores Cy D

Fijese los Topes Maximos por la Acometida (TMA) y sus camponentes que la
conforman, para las Categorias C y D, para los Consumidores de la Concesion de
Distribucion de Gas Natural por Red de Ductos para Lima y Callao (aplicable a Otras
Redes), de acuerdo a lo senalado en el Articulo 118° del Reglamento, la misma que se
aplicara con las formulas de actualizacion que se indican en el Articulo 8° de la
Resolucion OSINERG N° 097-2004-OS/CD.

Los Topes Maximos por la Acometida (TMA), expresados en Dolares Americanos (USY)
a ser pagado por los Consumidores, de acuerdo con las opciones comerciales
disenadas por el Concesionario y aprobados por el OSINERG, segun lo senalado en el
Articulo 118° del Reglamento, se dividen en: Tope Maximo 1 (TMA1) que comprende los
componentes de la Estacion de Regulacion y medicion y Tope Maximo 2 (TMA2) que
comprende los componentes de la Tuberia de Conexion, de acuerdo a lo indicado en los
siguientes cuadros:
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RESOLUCION DE CONSEJO DIRECTIVO
ORGANISMO SUPERVISOR DE LA INVERSION EN ENERGIA
OSINERG N°279-2004-0S/CD

El Tope Maximo 1 (TMA1) el cual incluye los componentes de la Estacion de Regulacion
y Mediciéon (ERM y los costos de sus componentes, se presentan por Estacion Tipo, en
ddlares americanos, en funcion al caudal maximo de cada una de ellas:

TMA1 = Costos de ERM y Componentes para Categorias C y D, expresado en US$

Estacion | Caudal Max. Subtotal Total Instal Total
Tipo malh Estacion Menli_ido Corrrecto ERM Nacionaliz ERM ERM TMA 1
" 200 10,200 1,500 1,800 13,500 2,100 15,600 3,200 18,800

2 320 10,200 1,500 1,800 13,500 2,100 15,600 3,200 18,800

13 400 10,600 2,000 1,800 14,400 2,200 16,600 3,200 19,800

7 500 11,200 2,000 1,800 15,000 2,300 17,300 3,200 20,500

15 500 11,700 2,000 1,800 15,500 2,400 17,900 3,500 21,400

16 800 11,700 2,700 1,800 16,200 2,500 18,700 3,500 22,200

7 1,300 16,000 3,900 1,800 21,700 3,300 25,000 4,000 29,000

] 3,200 25,200 5,900 1,800 32,900 5,000 37,900 4,500 42,400

El Tope Maximo 2 (TMAZ2) de la conexion el cual comprende la tuberia de conexion entre
la Red del Distribucion y la ERM vy el costo de sus componentes, se expresa en dolares
americanos, como sigue:

Diametro Tuberia TMA 2 (US$/m)
acero Media Presion Baja Presion
(pulg) (19 bar) (10 bar)
2" 65.5 58.0
3" 81.5 67.5
(1)

Donde: TMA = TMA1 + TMA2

Articulo 4°.-
acometidas

Fijacion de los Cargos Maximos de mantenimiento

de

las

Fijese los Cargos Maximos de Mantenimiento de la Acometida (CMMA), para los
Consumidores de la Concesion de Distribucion de Gas Natural por Red de Ductos para
Lima y Callao (aplicable a Otras Redes), de acuerdo a lo senalado en el Articulo 118°
del Reglamento, que establece que el mantenimiento de la Acometida sera de cargo del
Consumidor y debera realizarse en periodos quinquenales por parte del Concesionario.
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RESOLUCION DE CONSEJO DIRECTIVO
ORGANISMO SUPERVISOR DE LA INVERSION EN ENERGIA
OSINERG N°279-2004-0OS/CD

Se establece un cargo quinquenal, en concordancia con lo sefalado en el Reglamento y
como se aprecia en el siguiente cuadro:

Cargo Quinquenal por Cliente en US$
Categorias .Cargo Quinquenal
AyB 10.82
CyD 196.9

Articulo 5°.- Tarifas y cargos Aplicables en Moneda Nacional

Los Topes Maximos y cargos aplicables, definidos en el Articulos 3°, 4° y 5° anteriores
seran convertidos a moneda nacional considerando el Tipo de Cambio (TC) definido en
el Articulo 8° de la Resolucion OSINERG N° 097-2004-OS/CD.

Articulo 6°.- Vigencia de la Norma

La presente norma entrara en vigencia, al dia siguiente de entrar en vigencia la

Resolucion 097-2004-OS/CD, de acuerdo a las condiciones establecidas en el Articulo
13° de la referida resolucion
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TREN PRINCIPAL DE GAS

- VALVULA DE BOLA MANUAL
MEDIDOR DE GAS T- MARK || TURBO - METER
REGULADOR DE PRESION 243 RPC
SUICHE DE BAJA PRESION

- VALVULA SHUTT-OFF DMV-DLE

- VALVULA MARIPOSA



@:

[o} us
Full port manually operated shut-
off valve with the following

approvals.

UL Listed, Models 1/4" to 2"
- UL125

- UL Subject 258

- File # MH18741

CSA Certified, Models 1/4" to 2"
-« ANSI Z221.15- CGA 9.1

- ANSI B16.33 CGA 3.16

- CSA 3-88 and CGA CR91-002
- File # 209183

FM Approved, Models 1/4" to 2"
- Water service only
- File # 1B7A5.AH

DUNGS is an ISO 9001 manufac-
turing facility.

Ball Valve
KH 01/6 series

Applications

Manually operated ball valves for lines
carrying natural gas, propane, butane,
air and inert gases.

DUNGS

~~.
~

Technical specifications

Full port

Sizes: 1/4" to 3"

Threads: NPT

Operatingpressure: 125 PSImax. forgas
Temperature range: - 40° to +300°F
(-40 to +150 °C)

Body: Forged Brass

Seal: PTFE O-rings: Viton

Handle: Nickel-steel with plastic cover



Ball Valve
KH 01/6 series

DUNGS"

imen.ons inch (mm)

C
|
L -—
|
b
| R
K
| |
I a 1
Type Order no. Max. Connection Size Dimensions [inch] Weight
operating Oimensions [mm] [Ibs]
pressure a b c [kg]
<{HQ 3-02 D240 887 125 PSI Female / Female NPT 1/4" 1.97 151 3.34 0.37
45 395 82 0.17
<{H 0 5-03 D240 889 125 PSI Female / Female NPT 3/8° 197 151 334 . 0.37
45 395 82 0.17
D240 890 125 PSI Female / Female NPT 1/2° 244 173 3.34 0.37
59 43 82 0.17
D240 891 125 PSI Female / Female NPT 3/4° 28 187 3.34 0.55
64 50 82 0.25
<H 0 6-10 D240 892 125 PSI Female / Female NPT 1* 3.27 246 4.33 0.99
81 54 120 0.45
HOB-12 D240 893 125 PSI Female / Female NPT 1 1/4"  3.86 27 433 1.59
93 765 158 0.72
HQO6-15 D240 894 125 PSI Female / Female NPT 11/2° 4.33 3.4 5.31 3.31
102 825 158 1.5
<H Q0 6-20 D240 895 125 PSI Female / Female NPT 2 5.24 371 531 5.67
121 895 158 257
<H@6-25* D240 896 125 PSI Female / Female NPT 2 1/2° 5.67 4.76 9.69 8.95
144 120 246 4.05
<H 6-30" D240 897 125 PSI Female / Female NPT 3° 6.5 5.16 9.69 12.80
165 131 246 58
1 approval standards do not apply to this size of ball valve.
Kar! Dungs Inc. Karl Dungs GmbH & Co. K#G
524 Apollo Drive Suite 10 P.O. Box 1229
Lino Lakes, MN 55014, U.S.A. D-73602 Schorndorf, Germany
Phone 651 792-8912 Phone +49 (0)7181-804-0
Fax 651792-8919 Fax  +49(0)7181-804-166
e-mail info@karldungsusa.com e-mail info@dungs.com

Internet http//www.dungs.com/usa  [nternet http:/www.dungs.com
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Mark 1l and Mark IIE
Turbo-Meters

The Market Leader in Turbine Meter Technology

Mark 11 4" - 12"
Turbo-Meters

Mark llE 27 & 3”7
Turbo-Meters
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Viark Il Turbo-Meters.
The Market Leader!

Features

@ 30-degree & 43-degree rotor blade
angles available

elected Mark Il Turbo-Meter Feafures and Benefits:

Benefits

Ettectivelv provides two separate pertonmance
envelopes per meter size.
(See capaaity tables on pages 10-19)

e One or two pulse outputs via blade tip
sensors

"High resolution and redundant signals for

reliable operation. Easier maintenance and
longer life.

€ Top-entry design

Access to the measuring module and all
moving parts without removing the meter
bodv trom the line.

o The measuring element is a calibrated,
interchangeable module

Repair/upgrade/calibrate modules without
removing the meter body from the line.

© Nose cone with integral straightening
vanes

Additional flow conditioning when the
upstream configuration is less than ideal.

@ Robust rotor shaft ball bearings

Durability and superior accuracy over a wide
flow range.

@ Optional automatic oiler

Trouble-free lubrication, without a site visit.

@ Mark [ bodies can be fitted with Auto-
Adjust Turbo-Meter modules

Cost-eftective upgrade to the Continuous
Measurement Certainty™ of Equimeter’s
patented dual-rotor technology.

' .
© New 2”& 3"Mark IIE (end entry) Extend the superior accuracy ot Equimeter M_E-;_C- '"D' .l'l'
models turbine meter technology to lower flow -
ranges. w

‘quimeter



rk Il Turbo-Meters,
sigh Features

Any ot a wide variety of
mechanical, electromechanical or
electronic readout devices can be
direct-mounted to the meter
index plate.

Calibration of meter output shatt
rotations to precise engineering
units is effected by change gears
that are readily accessible at the
top of the intermediate gear
assemblv.

A magnetic coupling transmits
rotor rotations from the pressur-
ized to the non-pressurized area.

M A calibrated, top-entry measure-
ment module allows for quick
removal and interchangability
among other Mark Il and Auto-
Adjust Turbo-Meter bodies.

« [mproved rotor design extracts
the maximum kinetic energy from
the flowing gas. Dvnamic balanc-
ing of rotor and the hub assembly
assures minimum drag at all flow
rates.

Optimized nose cone with
integral straightening vanes
minimizes the need for long
inlet piping runs.




n external fitting permits rotor shaft

2aring lubrication and tlushing

‘hile the meter is operating.
Automatic Qiler also
available.

@ Optionalslot-sensors or
blade tip sensors provide
high-frequency pulse outputs
tor electronic measuring
systems.

@ Advanced meter design
achieves thrust load
balancing for rotor shaft
bearings at all operating
conditions.

() Gears and other moving
parts are housed in a sealed
chamber protected from line
contaminants. Pressure
equalization is achieved via
screened orifices located on
the upstream and down-
stream sides of the chamber.

Mark Il Turbo-Meters.
The Market Leader.

Equimeter is committed to technological growth through continual
development of our measurement products and service programs. While
the Mark [I Turbo-Meter is considered to be the finest single-rotor turbine
meter on the market, we just made it better with a series of improve-
ments and new-product offerings!

Mark Il Product Improvements

30-Degree Rotor Blade Angle! [n addition to the standard
45-degree rotor, the Mark II now otters a 30-degree rotor that
delivers capacity increases of up to 6-%. This reasonably priced
option allows the customer inaeased flexibility and the abilitv to
upgrade a 45-degree model to a 30-degree version with a simple
module changeout. Meter maintenance, body size, and installa-
tion methods do not change, regardless of the chosen blade angle.

Blade Tip Sensors! Mark [ customers now have a choice betwveen
the traditional slot sensor design and a new blade tip sensor.
Blade tip technology provides 2 to 4 times higher pulse resolution
than slot sensors, as well as a redundant output. Its sturdy design
Is not sensitive to pressure changes or contaminants, and field
maintenance is easier since the module doesn’t need to be
disassembled for blade tipsensor repar.

Improved bearings! The heavy-duty bearings that have been
standard on our Auto-Adjust Turbo-Meters are now standard on
Mark Ils. These robust bearings are designed tor a minimum ot
10 years ABEC L10 bearing life at maximum flow capacity and
pressure, allowing for improved long-term accuracy.

Automatic Oiler! Users can now avoid regular maintenance
trips to their meter sites by using the meter-mounted Automatic
Oiler.

NexCorr Volume Corrector! A tailor-made volume corrector l '
that allows you to purchase only the features you need,
depending on the simplicity or complexity of your application.




ditions to the Mark Il Line

2 & 3” Mark lIE Turbo-Meters

T ciewest members of the Mark (I family,

th “Mark [IE and 3" Mark I[E, are end-

e t.flanged, custodv transfer meters that
sou proven Mark [I reliability as well as
sllowing features:

Four pressure ratings (240, 275, 720, and 140 psig)
End-entry design with replaceable measurement module

. Close machining tolerances and unique design elements seal the
module to the body, eliminating module-to-body variations
Pulse output via blade tip sensor technology

. Redundant pulse output available

. On-board lubricator and automatic oiler available

. High-pressure calibration up to 900 psi available

. Three-pipe diameter body lengths and intemational approvals

. Aluminum rotors



ark Il Upgrades
Exchanges

0 help vou cost-etfectively take advantage of Mark [l technology and all the advances
wvailable, Equimeter offers a complete line of replacement meter modules and upgrades to
onveniently enhance your current Equimeter turbines. Here's an overview:

_ : New Meter " Upgraded
Product Module Meter Without

Enhancement ' Required Body Removal™”

Slot Sensor to | * Improved reliability ‘ NO | YES
|

Blade Tip Sensor * Reduced maintenance

* Easier access to
components | '

* Redundant outputs |

» High pulse resolution '

‘45" Rotor to .| *Upto64% more NO ‘ YES
30° Rotor [ capacity
¢ Same body

Mark [ to AAT e Continuous ‘ YES
| Measurement ,
Certainty™

* 30 deyree not available on Mark IIL.
** Mark [[E models st be renoved from the line for access to the measurement module.

When exchanging modules, Mark [l meters can be
upgraded without removing the meter bodv from
the line, so you avoid lengthy service interruptions.
Equimeter maintains a stock of new and factory
rebuilt, calibrated measuring modules for all Mark
[I's. Each module is shipped with a 5-point
calibration curve, plus the appropriate set of
change gears. [llustrated instructions for module
changeout are also supplied.




ark Il Meter Mounted Indexes
Instrumentation

The /lark IT and Mark ITE Turbo-Meters are volumetric devices that measure volume
at "»conditions. Meter indexés are available to provide read-outs in desired units at
lin >nditions. The NexCorr volume corrector can also be matched with all Equimeter
Tu  -Meters to displav corrected volume and other kev operational intormation locally
as  Ilas remotely via pulse outputs and serial communications. These accessories

mo it directly on the meter index plate without special adapters and are provided with

Circ.ar reading (VCR) and direct

rea 1g (VDR) indexes are housed in
cleasolycarbonate covers. The VDR
nd s also available in an aluminum
bo ith a pulse output to transmit
tota sed volume to a remote counter
or 1 trument.

Direct Reading (VDR) Index

Circular Reading (VCR) Index

Alwninum Box Direct Reading
(VDR) Index

_Zquimeter



Jow you don't have to purchase more teatures than vou need in a gas volume corrector.
Vhether you're looking for simple volume correction with local display only, or a sophisti-
ated corrector to integrate into your high-level data management svstem, vou can custom
wsign NexCorr to fit your application — pertectly

eatures/Benefits
MET and CSA approvals

Flexible configuration: Customize NexCorr to fit vour application
and budget

Pav only for the features vou need and create the pertect
combination of versatility and value

Easily upgrade NexCorr in the field via remote communications
— no PROM’s to change; no expensive site visit; no hassle

Mounts to all vertical drive turbine, rotary and diaphragm meters;
remote mount version available

Counter positively increments w/clockwise or counterclockwise
drive without any adjustments

Up to tive remote pulse outputs and dual, independent serial
ports provide versatile communications options for data sharing
and data management

A pre-characterized pressure transducer means no calibration is
required when changing transducers in the field

Temperature measurement via a precise, stable 10K Ohm
thermistor - no field calibration required

* Anoptional internal modem mounts within the compact
enclosure

ModBus protocol supports *daisy-chaining” of multiple
instruments on one comm-line

NexCorr logs reverse flow; allowing it to be netted out for
accurate gas accounting

A rotatable base assures an unobstructed view of the LCD

Dual battery connectors and the option of two battery packs
provide reliable back-up and uninterrupted power on battery
change; alkaline and lithium batteries available

"+ Robust, tri-level transient protection for more reliable operation
in lightning-prone areas

User-triendly documentation and a simple set-up program
promote easy contiguration

Windows-based TELUS software provides easy data collection,
management and reporting

For stand-alone, basic corvection or in sophisticated systens,
NexCorr’s flexibility and dependability will save you nioney.

quimeter
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T-4.5 MARK IIlE TURBO-METER 45° ROTOR ANGLE . v.is - covic reen

METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX.
PRESSURE FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS
RATE LOSS
FLOW NCHES
PSIG SCFH MSCFD SCFH MSCFD ACFH RANGE w.C.
.0000 0.25 4,500 110 450 11 150 10 2.2
.0008 5 6.000 140 520 12 390 12 29
0016 10 7,000 170 580 14 330 12 0
0024 15 9,000 220 610 1> 320 14 4.0
0032 20 11,000 260 690 | 290 16 Rt
.0040 25 12,000 290 740 18 270 16 6.0
50 20,000 480 950 23 210 21 1o
0121 75 28,000 670 1,120 27 150 23 14
0162 100 36,000 860 1.260 30 160 29 7
0203 125 43,000 1,030 1,400 140 31 21
.0330 200 68,000 1,630 1,750 120 39 3
0502 300 101,000 2,420 2,130 Bl 100 47 49
0680 400 135,000 3,240 2,470 39 80 53 to
0863 500 171,000 4,100 2,770 66 0 02 53
600 207,000 4,970 3,060 73 70 68 101
1241 700 215,000 5,880 3,320 80) 60 74 120
1435 800 285,000 6,840 3,580 36 60 S0 139
1630 900 325,000 7,800 3,820 50 85 159
1826 1,000 367,000 3,810 4,060 97 50 90 179
12071 1,100 409,000 9,820 4,290 103 50 93 200
12212 1,200 453,000 10,870 1,520 108 40 100 222
2397 1,300 498,000 11,950 4,730 114 10 105 243
.2641 1,440 562,000 13,490 5,030 121 40 112 275
T Audel T-4.5 meters of standand construction register 10 cubic feet per revoiution of the inechanical output shaft
es are based on base conditions of Pb=1.L73 PSIA and Th=60" [ and average atmaspheric pressure Fa=14.48 PSLA.
1 e incorporates etect of supercompressibility factor {Fov) for 0.6 specific gravity natural gas at 60° F and 0% CO. and N. (pec AG.A. Report No 8).
Te: Madmum How rate idial rate) at lowing conditions is equal to 4,300 ACFH, icrespective of the operating pressure
(within the maximum ailowable uperating pressure of the meter).
Performance ratings in the above tables are based on +/- 1% measurerment accuracy for ail pressures and lowrates showa
”
" T-8.8 MARK lIE TURBO-METER 45° ROTOR ANGLE ;. vnies- casic reeu
IJMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX.
IBILTY PRESSURE FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS
RATIO RATE LOSS
FLOW  |NCHES
i=(Fpv)? PSIG SCFH MSCFD SCFH MSCFD ACFH RANGE w.C.
.0000 0.25 8,800 210 600 14 600 15 3.0
0008 5 12,000 290 690 17 520 17 4.0
.0016 10 15,000 360 770 18 470 19 5.0
.0024 15 18,000 430 350 20 420 21 6.0
0032 20 21,000 500 920 22 390 23 7.0
.0040 25 24,000 580 980 24 370 24 Y
.0080 50 39,000 940 1,260 30 290 31 3
0121 75 54,000 1,300 1,490 36 240 36 18
0162 100 70,000 1,680 1,690 41 210 4l 21
0203 125 85,000 2,040 1.860 190 16 29
0330 200 133,000 3,190 2,330 56 150 57 43
0502 300 198,000 4,750 2,840 63 130 70 o7
0680 100 265,000 6,360 3,290 79 110 Sl 90
0863 500 335,000 8,040 3,700 89 100 91 114
1050 600 107,000 9,770 4,070 98 90 100 138
1241 700 481 00V 11540 4,430 106 30 109 164
1435 800 558,000 13,390 4,770 114 80 nr 190
1630 900 637,000 15,290 5,100 122 70 125 217
2021 1,100 803,000 19,270 5,720 137 60 140 773
2397 1,300 977,000 23,450 6.310 151 60 153 R
L2641 1,440 1,102,000 26,450 6.700 L 50 164 374

slodei T 3.8 metes of standard construction register 100 cubic feet pe
les are based on base conditions of Pb=14.73 PSIA and Te=6U E
e incorporates effect of supercompressibility factor (Fpy) for 0.6 specih
ter  \Maximum ow rate (dial @te) at flowing conditions 1 equal to 8,8
(within the maximum allowable opetating pressure of the meter).
Performance ratinys in the above tables are based on +/- 1% mea:

2 F, and average atmosphen¢

¢ revolution of the mechanical output shatt.

pressuce Pa=14.48 S

aurement accuzacy for all pressures and flowTates ~hown.

¢ yravity natural s at 60° Fand 0% CO. end N, fper A.G.A. Report No. 8).
00 ACFH, imespecave of the nperating prosure



50mm (G65) T-4.5 MARK IIE TURBO-METER 45° ROTOR ANGLE ;.. v.ic - cusic mecers

COMPRESS- METER " MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAXY/  APPROX.
IBILITY PRESSURE FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS
RATIO RATE LOSS

FLOW
S=z(Fpv)? kPa Nm?/he Nm’/day Nm’/he Nm’/day mi/hr RANGE kPa
1.0000 1.72 130 3,000 13 310 13 10 03
1.0008 31 170 4,000 15 330 1 12 0.7
1.0016 69 - 200 5,000 16 390 10 2 10
1.0024 103 250 6,000 18 =0 9 14 10
1.0032 138 310 7,000 20 170 S 16 1.2
1.0040 172 340 8,000 21 500 8 16 1.5
1.0080 . 345 570 14,000 27 630 6 21 23
1.0121 517 790 19,000 32 760 5 25 30
1.0162 689 1,020 24,000 36 860 5 29 4.0
1.0203 $62 1,220 29,000 10 930 4 3 50
1.0330 1,379 1,930 46,000 50 1,190 3 39 3
1.0502 2,068 2,860 69,000 60 1,150 3 17 2
1.0680 2,738 3820 92,000 70 1,680 2 55 16
1.0863 3,447 1,840 116,000 78 1,880 2 62 2
1.1050 1,137 5,860 141,000 87 2,080 2 68 25
1.1241 4,826 6,940 {67,000 94 2,260 2 74 30
1.1435 5,516 8,070 194,000 101 2.1430 2 S0 35
1.1630 6,205 9,210 221,000 108 2,600 1 83 10
1.1826 6,895 10,400 250,000 115 2,760 1 90 15
1.2021 7,584 11,590 278,000 122 2,920 1 93 30
1.2212 8,274 12,830 308,000 128 3,070 1 100 35
1.2397 8,963 14,110 339,000 131 3,220 1 105 6l
1.2641 9,928 15,920 382,000 132 3,420 I 12 08

S0mm (27) T-4.5 meters of standard construction register 0.1 " per revolution of the mechanical output shaft.
Table is based on [GU standard reference conditions of Pb=101.325 kP2 and Tb=15° C, and average atmospheric pressure La=99 & kI
Tabie incorporates effect of supercompressibiliey factor (Fpv) for (.6 specific gravity natural ges at 13.6° Cand 0% CO, and N (per A.GA. Report No. 81,
‘Note:  Maxamum flow rate (diai rate) at lowing conditions is equal to 250 m*/hr, irrespective of the operating pressure
(within the maximum allowable operating pressure of the meter).
Performance ratings in the above tables are based on +/- 1% measurement accuracy for alf pressures and tlowrates shown

80mm {G160) T-8.8 MARK IIlE TURBO-METER 45° ROTOR ANGLE ;.. vnie - cusic mecers

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX.
1BIUTY PRESSURE FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS
RATIO . RATE FLOW LOSS

S=(Fpv)? kPa Nm?/hr Nm?/day Nm3/hr Nm’/day mi/hr RANGE kPa
1.0000 1.72 250 6,000 17 410 17 15 or
1.0008 34 340 8.000 20 470 15 17 1.0
1.0016 69 120 10.000 22 520 13 19 1.2
1.0024 103 510 12,000 24 580 12 21 1.5
1.0032 138 590 14,000 26 630 11 23 1.7
1.0040 172 680 16,000 28 670 10 24 2.0
1.0080 345 1,100 27,000 36 860 8 3 3.2
1.0121 51.Z 1,330 37,000 42 1,010 7 36 50 ¢
1.0162 689 1.980 48.000 48 1130 6 4] 6.0
1.0203 862 2,410 58.000 33 1.260 ) 16 20 %
1.0330 1,379 3.7720 90,000 a6 1.380 £y LY 11
1.0502 2,068 5610 133,000 80 1.930 4 L0 \Z_y
1.0680 2,738 7210 180.000 93 2240 <) g1 22
1.0863 3447 9,490 223000 105 2,320 3 9] 28—
1.1030 1137 11,330 277.000 113 2770 3 100 34
1.1241 4,826 13,630 327,000 125 3,010 2 109 41
1.1435 5,516 15,810 379.000 135 3,240 2 117 47

11630 6,205 18,040 433.000 144 3470 2 125 54

1.1826 6,895 20,370 489,000 153 3,680 2 133 61
1.2021 7,584 22,750 546,000 162 3.890 2 140 65
1.2212 8,274 25,180 605,000 171 4,090 2 148 73
—1.2397 8,963 27,680 664,000 179 4,290 2 155 )
1.2641 9,928 31,220 749,000 190 4,560 1 164 93

80mm (37) T-4.8 meters of standard construction register 1 m* pec revolution of the mechanical output shaft. )
Table is based on ICU standard reference conditions of Pb=101.325 kI -?nd T(v=_15° C 3";’ m!ﬁ-‘t{“c‘_‘PZ"{‘;‘;F‘ég“:ﬂ’ ‘P-":“"‘ Rkl )
Table incorporates effct of supeccompressibility factor (Fpv) for 0.6 spedific grity natura @3 5 - Pl Rl N, ipet AGA. Report No. )
Note:  Maumum flow rate (diai rate) at tlowing conditions is equal to ._)70 methe. imespechve Of the operaling pressure

(within the maximurm allowable operating pressure of the meter). X

Performance ratings in the above tables are basad on +/- 1% Measurement 3CUrIG for all pressuncs and tlowrates shuvn,

‘quimeter —&D
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T-18 MARK Il TURBO-METER 45° ROTOR ANGLE ;s v cuvic reer

METER * MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/  APPROX.
PRESSURE FLOWRATE FLOWRATE  FLOWRATE FLOWRATE f?,'\% MIN PRESS
FLOW lrslfg-stés

5=(Fpv)? PSIG SCFH MSCFD SCFH MSCFD ACFH RANGE ﬂgﬁfgg}{
1 0000 0.25 15,000 130 1,200 29 1,200 15 13
1.0008 5 24,000 580 1,400 34 1,040 17 2.
1.0016 10 30,000 720 1,500 ) 930 0 30
1.0024 15 36,000 360 1,700 11 350 21 36
1.0032 20 32,000 1,010. 1,800 13 730 3 12
1.0040 25 45,000 1,150 2,000 48 730 04 15
1.0080 30 79,000 1,900 2,500 60 370 32 79
1.0121 75 111,000 2,660 3,000 72 180 37 T
1.0162 100 142,000 3,110 3,200 2 430 1 14
1.0203 125 171,000 1,180 3,700 59 390 17 17

1 0330 200 271,000 6,500 1,700 13 310 58 bhy
1.0302 300 104,000 9,700 5,700 137 250 Tl 10
1.0680 400 541,000 12,980 6,600 158 220 32 34
1.0863 500 653,000 16,390 7,400 178 190 9 08
1.1050 600 $30,000 19,920 $,100 194 180 102 23
1.1241 700 981,000 23,540 8,900 214 160 110 98
1.1435 300 1,138,000 27310 9,500 228 150 120 14
1.1630 900 1,300,000 31,200 10,200 245 140 127 130
1.1826 1,000 1.466,000 35,180 10,800 359 130 136 147
1.2021 1,100 1,637,000 39,390 11,300 74 130 KX To4
1.2212 1,200 1,812,000 13,490 12,000 288 120 151 151
1.2397 1,300 1,991,000 47,780 12,600 302 110 153 199
1.2641 1440 2,247,000 53,930 13,400 322 110 163 223

Mode! T 18 ineters of standard constriction register 100 cubie feel per revoiution of the mechanicai vutput shaft.
bie is based on base conditivrs uf Ph=14.73 PSIA and Th=t" F, and average atmospheric pressure Pa=14.48 PSIA
bie incorpurates effect of supercompressibility factur (Fpv) for 0.6 specitic gravity natural gas at f0°F and 0° CO_ar dN {per A.G.A Repue No. 8).
ote:  Maxitnum fdow rate (dial rate) at Howing conditions is equal to 18.000 ACFH, irrespective of the perating pressure
(+atnin the maximum ailowabie operating pressure of the meter).
Performance ratings in the above tabies are based un /- 1% measurement accuracy for all pressures and fiowrates shoun

" T-27 MARK Il TURBO-METER 30° ROTOR ANGLE v uniss - cusic reey

METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX  (1JAPPROX
IBILITY PRESSURE  FLOWRATE FLOWRATE FLOWRATE FLOWRATE  DIAL MIN PRESS PRESS
RATIO RATE Flow LOSS LOSS
INCHES  INCHES
RANGE W.C. W.C.
S=(Fpv)? PSIG SCFH MSCFD SCFH MSCFD ACFH @27000ACFH  @18000 ACFH
1.0000 0.25 27,000 6350 1,800 43 1,800 15 30 15
1.0008 5 36,000 860 2,070 50 1.560 17 4.0 1.9
1.0016 10 15,000 1,080 2,320 56 1,400 19 5.1 24
1.0024 15 54,000 1,300 2,550 61 1,270 21 6.1 29
1.0032 20 63,000 1,510 2,760 66 1,170 23 71 34
1.0040 25 73,000 1.750 2,950 71 1,100 23 8.2 3.9
1.0080 50 119,000 2,860 3,780 91 860 31 13 6.4
1.0121 75 166,000 3,980 4,460 107 730 37 19 9.0
1.0162 100 213,000 5,110 5,060 121 630 n 21 12
1.0203 125 261,000 6,260 5,590 134 580 47 29 14
1.0330 200 106,000 9,740 6,980 168 460 58 16 22
1.0502 300 603,000 14,520 8,520 204 350 71 68 33
1 0680 400 $11,000 19.460 9,870 237 330 82 91 44
1.0863 500 1024 000 24,380 11 090 266 290 92 115 53
1.1050 600 1 245,000 29 880 12220 293 270 102 140 1%
1.1241 700 1 472 000 35330 13 290 319 240 111 166 50
1.1435 800 1 707 000 40 970 14310 343 230 119 192 92
1.1630 900 1,949,000 46,780 15,290 367 210 127 219 105
1.1826 1,000 2,199,000 52,780 16,240 390 200 135 248 119
1.2021 1,100 2,456,000 58,940 17,170 412 190 143 276 133
1.2212 1,200 2,719,000 65,260 18,060 433 180 151 306 147
1.2397 1.300 2,987,000 71,690 18,930 434 170 158 336 162
1.2641 1,440 3,370,000 80,880 20,110 483 160 168 379 132

* Model T-27 meters of standard construction register 100 cubic feet per revolution of the mechanical output shaft.
abie is based on base conditions of Pb=14.73 PSLA and Th=60)* F, and average atmosphenc pressure R’i}*ff‘ PSlA. A '
able incorporates effect of supercompressibility factor (Fpv) for 0.6 spedinic grawity n:mml_,ps at 6(:,-51:? U C'%'.\:d \ {p-:,v A.G A Report No. R)
iote:  Maximum tlow mte (dial rate) at loswing conditions is equal to 27,000 ACFH, 1rrespective of the operating pressure
(within the maximum allowable operating pressure ot the me(er):
Performance catings in the abave tables are based on +/-1% measurern
(1) There is approximately 20% less pressure loss when compared to vut

ent acw curacvor all pressures and dowzates shown
T-18 Turba-Meter at 18,000 ACFH

(Zquimeter



100mm (G250) T-18 MARK Il TURBO-METER 45° ROTOR ANGLE . .. cusic wees
I T T T A e S S s, S R T e e i I B P P il LT A R A R3S

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN I
1BILITY PRESSURE FLOWRATE FLOWRATE FLOWRATE  FLOWRATE DIAL PRESS
RATIO RATE MIN LOSS

FLOW @510
S=(Fpv)? kPa Nm3/he Nm?/day Nm3/hr NmY/day I N';‘Pgh’
1.0000 1.72 510 12,000 31 320 34 15 0+
1.0008 k] 650 16,000 40 950 29 I 0.6
1.0016 60 BN 20,000 42 1,020 26 19 0.7
1.0024 103 1,020 24,000 18 1,160 214 21 09
1.0032 138 1,190 29,000 51 1.220 2 3 1.
1.0040 172 1,360 33,000 57 1,360 21 24 52
1.0080 345 2,240 - 54,000 71 1,700 16 32 20
1.0121 517 3,140 73,000 85 2,040 14 37 27
1.0162 639 4,020 ~ 97,000 9% 2,310 12 12 33
1.0203 862 1,930 118,000 105 2,520 1 17 12
1.0330 1,379 7,630 184,000 133 3,200 9 53 b
1.0302 2,068 11,440 275,000 161 3,880 7 71 10
1.0680 2,758 15,330 368,000 187 4,490 6 52 13
1.0863 3,447 19,350 464,000 210 5,030 5 92 B
1.1050 4,137 23,510 564,000 229 5510 B 102 21
1.1241 1,826 27,790 667,000 252 6,050 5 110 M4
1.1435 5,516 32,240 774,000 269 6,460 1 120 23

1.1630 6,203 36,830 884,000 289 6,930 4 127 32
1.1826 6,895 41,530 997,000 306 7,340 3 136 Bit
1.2021 7,584 16,370 1,113,000 323 7.750 4 144 T
1.2212 3,274 51,330 1,232,000 340 3,160 3 151 5
1.2397 5,963 56,400 71,354,000 357 S,570 3 158 50
1.2641 9,928 63,630 1,528,000 380 9110 3 168 36

L00mm (47) T- 18 meters of standard construction register 1 m” per evolution of the mechanical output shart.
Table :s based on base conditivns of 101.325 kR and Tb=15" C. and average atmospheric pressure Pa=99 8 kPa.
Table incorporates etfect of supercompressibility factor (Fpv) for 0.6 specitic gravity natural gas at 13.6” Cand 0% CO, and N, (per A.G.A. Report No. )
Note:  Maximum tiow rate (dial rate) at lowing conditions is equal to 310 Nm¥hr, irrespective of the operating pressure
(within the maximum allowable operating pressure of the meter).
Performance ratings in the above tables are based on +/-1% measurement accuracy for all pressures and flowrates shown.

100mm (G400) T-27 MARK Il TURBO-METER 30° ROTOR ANGLE .. vric - cusic wecers

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX. (1)APPROX.
1BILITY PRESSURE ~ FLOWRATE  FLOWRATE FLOWRATE  FLOWRATE DIAL MIN PRESS PRESS
RATIO RATE FLOW LOSS LOSS

@760 @510
RANGE Nm’/Mhr Nm/hr
S=[Fpv)? kPa Nm>/hr Nm?/day Nm*/hr Nm?/day m*/hr kPa KPa
1.0000 1.72 760 18,000 51 1,220 51 13 0.76 036
1.0008 34 1,020 24,000 59 1,410 44 17 1.0 0.43
1.0016 69 1,270 31,000 66 1,580 40 19 13 0.00)
1.0024 103 1,530 37,000 72 1,730 36 21 15 073
1.0032 138 1,780 43,000 78 1,850 33 23 18 085
1.0040 172 2,070 50,000 84 2,010 31 25 2.0 10
1.0080 345 3,370 81,000 107 2,570 24 31 33 16
1.0121 317 4,700 113,000 126 3,030 71 37 50 22
1.0162 689 6,030 135,000 143 3,440 18 42 6.0 29
1.0203 362 7.390 177,000 158 3,800 16 47 70 35
1.0330 1,379 11,500 276,000 198 4,750 13 58 11 55
1.0502 2,068 17,140 411,000 241 5.790 11 71 17 5.1
1.0680 2,758 22,970 551,000 280 6,710 9 82 23 1l
1.0863 3447 25,010 696,000 314 7,540 8 9 9 s
1.1050 4,137 35,270 846,000 346 8310 8 102 35 R
11241 4,826 41,700 1,001,000 376 9,040 7 111 41 20
1.1435 5.516 48,360 1,161,000 405 9.730 7 119 48 23,
1.1630 6,203 55,210 1,325,000 433 10,400 6 127 55 %
11826 6.895 62290 1,495,000 460 11,040 6 135 62 30
1.2021 7,584 69,570 1,670,000 186 11,670 5 143 69 3B
1.2212 8,274 77.020 1,849,000 512 12,280 5 151 76 37
1.2397 3,963 84,620 2,031,000 336 12,870 5 158 B4 10
1.2641 9,928 95,470 2,291,000 570 13,670 5 168 94 3
100mm (47) T-27 meters of standard construction register | m’ pet reyolution of the m:dunnl ourpul Juft

: T " Pya® 8 WP,
Table is based on base conditions of 101,325 kPa and To=15"C, and "WE W’::P"“'\Nn @sac150° C u:ﬁﬁ, CO. and N (per A G .
Table incornorates effect of supercompressibilitv ractor (Fpv) forn.é ‘P“;w @1“ . e of the b pressue N Aper AGA Report No. )
Note: Maximum flow rate (dial rate) at rlowing conditions Lr; ?u:'\:ﬂl R e operaang pressu
(within the maximum allowable operating pressure ot the foc al
Ferformance ratings in the above tables are based on +/-1% measmement dccuracy for all prexeoes and flowrates shawn.

168 Turbo- Meter at 510 Nm ' hr.
(1) There is approximately 20% less pressure loss when compared to our T-18 e

e 13



J T-35 MARK Il TURBO-METER 45° ROTOR ANGLE (. v - covic reen
e e T S R e T R e SR S e

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX.
IBILITY PRESSURE FLOWRATE FLOWRATE  FLOWRATE FLOWRATE DIAL AT PRESS
RATIO RATE LOSS

FLOW INCHES
. RANGE W.C.

S=(Fpv)? PSIG SCFH - MSCFD SCFH MSCFD ACFH 335000 ACFH
1.0000 0.23 35,000 340 1,750 12 1,750 20 2.4
1.0008 R 16,000 1,100 2,010 13 1,520 23 32
1.0016 10 55,000 1,390 2,260 51 1.360 26 10

1.0024 15 70,000 1,680 2,480 60 1,240 28 50
1.0032 20 52,000 1,970 2,680 © 6d 1,140 31 6.0
1.0040 25 94,000 2,260 2,870 69 1,070 33 f
1.0080 50 154,000 3,700 3,680 . 38 830 12 1
1.0121 75 215,000 5,160 1310 104 710 50 15
1.0162 100 276,000 6,620 1,920 1S 620 56 19
1.0203 125 333,000 8,110 5,440 131 560 62 23
1.0330 200 526,000 12,620 6,790 163 450 i 36
1.0502 300 785,000 18,540 8,290 199 370 95 34
1.0680 100 1,052,000 25,250 9,590 230 320 110 2
1.0863 200 1,328,000 31,870 10,780 239 280 123 91
1.1050 600 1,613,000 38,710 11,880 285 260 136 m
11241 700 1,908,000 45,790 12,920 310 240 148 151
1.1435 800 2,213,000 53,110 13,920 334 220 159 152
1.1630 900 2,527,000 60,650 14,870 357 210 170 173
1.1826 1,000 2,351,000 68,420 15,790 379 190 181 195
1.2021 1,100 3,183,000 76,390 16,690 101 180 191 218
1.2212 1,200 3,524,000 84,580 17,560 421 170 201 242
1.2397 1,300 3,872,000 92,930 18,410 2 170 210 266
1.2641 1,440 4,369,000 104,860 19,550 169 160 223 300

- " Aodet T-35 meters of standard construction register U cubic feet per revoiuzion of the mechanical output shalt
Table is based on base conditions of Pb=14.73 PSIA and Te=60" F, and average atmospheric pressure Pa=14.48 PSIA.
Table incurporates efiect of supercompressibilicy factar (Fpv) for 0.6 speditic gravity natural gas at 60°F and 0% CO. and N, (per A.G A Report Na. 8).
Note: Maximum fiow mte (dial rate) at flowing conditions is equal to 33.000 ACFH. irrespective of the uperating pressure
(within the maximum allowable operating pressure of the meter).
Ferformance ratings in the above tables are based on +/-1% measurement accuracy for ail pressures and flowrates shown

16" T-57 MARK Il TURBO-METER 30° ROTOR ANGLE us. v - cusic reey
T e S T S S g ) P e S o 0 B

| COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX. |[1) APPROX.
1BILITY PRESSURE  FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS PRESS
RATIO RATE LOSS LOSS
FLOW INCHES INCHES
RANGE w.C. w.C.
S:(va}2 PSIG SCFH MSCFD SCFH MSCFD ACFH @57000 ACFH ~ @35000 ACFH
1.0000 0.25 57,000 1,370 2,850 68 2,850 20 5.1 2.1
1.0008 5 75,000 1,300 3,280 79 2,450 23 6.7 2.7
1.0016 10 95,000 2,280 3,680 58 2,210 26 8.3 34
1.0024 15 114,000 2,740 4,040 97 2,010 28 10 4.1
1.0032 20 134,000 3,220 4.370 105 1,860 31 12 13
1.0040 25 153,000 3,670 4,680 112 1,740 33 14 5.5
1.0080 50 252,000 6,050 5,990 144 1,360 42 23 9.0
1.0121 75 350,000 8,400 7.070 170 1,150 50 31 13
10162 100 450,000 10,800 8,010 192 1,010 56 40 16
1.0203 125 551,000 13,220 8,860 213 920 62 19 20
1.0330 200 857,000 20,570 11,050 265 730 78 77 31
1.0502 300 1,278,000 30,670 13,500 324 600 95 114 6
1.0680 400 1,713,000 41,110 15,620 375 520 110 153 62
1.0863 500 2,163,000 51,910 17,560 421 460 123 194 78
1.1050 600 2,627,000 63,050 19.350 464 420 136 235 94
1.1241 700 3,108,000 74,590 21,040 505 390 148 278 112
1.1435 800 3,604,000 86,500 22,660 544 360 159 322 130
1.1630 900 1,116,000 98,750 24,220 581 340 170 368 148
1.1826 1,000 4,643,000 111,430 25,720 617 320 181 415 167
1.2021 1,100 5,184,000 124,420 27,180 652 300 191 {04 186
1.2212 1,200 5.739,000 137,740 28,600 686 280 201 514 206
1.2397 1,300 6,306,000 151,340 29,980 720 270 210 364 227
1.2641 1,440 7,115,000 170,760 31,840 76+ 260 223 637 236

6" Model T-57 meters of standard construction register 100 cubic feet per revolution of the mechanical output shart.

i iti =6 : heric prissure Pa=14.43 PSIA.
Table is based on base conditions of Pb=14.73 PSIA and Tb=60° F, and average atmosp P IS ' ‘ .
Table incorporates ‘effect of supercompressibility factor (Fpv) for 0.6 spexific gravity na{tural gas at 60°F and 0% CO, and N, (per A.G.A Report No. 8)
H N 3 TP Ny o

Note: Maximum flow rate idial rate) at Howing conditions is equal t0 :)7,000 ACFH, irrespective of the operating pressuze

(within the maximum aliowable operating pressure of the meterl. . »

Pertormance ratings in the above E)bles a‘r’eptusm on +-1% measurement dccuracy {c;r all gr;s:)u.\p “,T‘" dowTates shown

(1) There is approximately 15% less pressure ioss when compared to our T-35 Turbo-Meter @ Nm'/hr.




150mm (G650) T-35 MARK Il TURBO-METER 45° ROTOR ANGLE . s cuor wecers

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX.
IBILITY PRESSURE FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS
RATIO RATE LOSS

FLOW @1000
RANGE Nm?*/he
S=|Fpv)’ kPa Nm?*/hr Nm?/day Nm?/hr Nm*/day m/hr kPa
1 0000 1.72 1,000 74,000 50 1,190 3() 20) 06
1.0008 34 1,300 31,000 57 1,370 43 23 0.8
1.0016 69 1,640 39,000 64 1,540 39 26 1.0
1.0024 103 1,980 48,000 70 1,690 34 28 1.7
1.0032 138 7,320 56,000 76 1,820 32 31 1.5
1.0040 172 2,660 64,000 81 1,950 30 33 1.5
1.0080 345 4,360 105,000 104 2,500 24 42 27
1.0121 517 6,090 146,000 123 2,950 20 30 1.0
1.0162 639 7,520 188,000 139 3.390 18 36 5.0
1.0203 562 9,570 230,000 154 3,700 16 62 6.0
1.0330 1,379 14,900 357,000 192 4,620 13 70 9
1.0502 2,068 22,240 534,000 235 3,640 10 95 13
1.0650 2,758 29,800 715,000 272 6,520 9 110 18
1.0863 3,447 37,620 903,000 305 7.330 8 123 23
1.1050 4,137 15,690 1,097,000 337 8,080 7 130 25
1.1241 4,826 54,050 1,297,000 366 8,780 7 148 33
1.1433 5,516 62,690 1,505,000 394 9,460 6 159 33
1.1630 6,205 71,580 1,718,000 421 10,110 6 170 13
1.1826 6,595 80,760 1,938,000 147 10,740 5 151 44
1.20°1 7,584 90,170 2,164,000 473 11,350 5 191 34
1.27212 8,274 99,330 2,396,000 497 11,940 5 201 60
1.2397 8,963 109,690 2,633,000 522 12,520 5 210 66
1.2641 9,928 123,770 2,970,000 534 13,290 5 223 75

150mm (6" T-35 meters of standard construction register | m' per revoiution of the mechanical output shatt.
Table s based on ICU standard reference conditions of Pb=101.325 kPa 2ed Th=13" C, and average atmosoheric pressure Pa=99 8 kPa.

Tabie incorpurates effect o supercompressibiiity factor (Fov) for 0 6 specific gravity natural gas at 15.6°C and 0% CO. and N, {per A.G.A. Report No. &)

Note: Maximum flow rate (dial rate) at fowing conditions i equal to 1000 Nm /e, irrespective of the operating pressuse
{within the maximum allowable operating pressure of the meteri.
Perfarmance ratings in the above tables are based un +/- 1% measurement accuracy {or all pressures and flowrates shown

150mm (G1000) T-57 MARK Il TURBO-METER 30° ROTOR ANGLE .. unic - cusic meters

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX. (1) APPROX.
1IBILITY PRESSURE FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS PRESS
RATIO RATE LOSS LOSS

FLOW @1620 @1000
RANGE Nm/hr Nm’/hr
S=(Fpv)? kPa Nm3/hr Nm3/day Nmhr Nm?3/day m3/hr kPa kPa
1.0000 1.72 1,620 39,000 81 1,940 81 20 1.3 0.51
1.0008 34 2,120 51,000 93 2,230 70 23 1.7 0.68
1.0016 69 2,690 65,000 104 2,500 63 26 21 0.55
1.0024 103 3,230 78,000 114 2,750 57 28 25 (|0
1.0032 138 3,800 91,000 124 2,970 53 31 3.0 1.2
1.0040 172 4,330 104,000 133 3,180 49 33 3.5 1.4
1.0080 345 7,140 171,000 170 4,070 39 42 5.7 23
1.0121 517 9,910 238,000 200 4,810 33 50 80 32
1.0162 689 12,750 306,000 227 5,450 29 56 10 4.0
1.0203 862 15,610 374,000 251 6,020 26 62 12 5
1.0330 1,379 24,280 583,000 313 7,510 21 78 19 7.
1.0502 2,068 36,200 869,000 382 9,180 17 95 28 1
1.0680 2758 48 530 1165,000 442 10 620 15 110 38 15
1.0663 3,447 61270 1,471,000 497 11,940 13 123 48 19
1.1050 4137 74 420 1786 000 548 13 160 12 136 39 23 !
1120 4.826 §8 040 2113000 596 14 300 11 148 69 25
1.1435 5516 102,090 2450 000 642 15,410 10 159 80 32 ¢
1.1630 6205 116 600 2798 000 686 16 470 10 170 92 K
1.1826 6,895 131,530 3,157,000 729 17,490 9 181 103 42
1.2021 7,584 146,850 3,525,000 770 18,480 8 191 115 16
1.2212 8.274 162,570 3,902,000 810 19,440 8 201 128 51
1.2397 8,963 178,640 4,287,000 849 20,380 8 210 140 56
1.2641 9,928 201,550 1,837,000 902 21,650 7 223 158 et

150mm (67) T-57 meters of standard construction register | m' per revolution of the mechanical output shaft.
Table is based on IGU standard reference conditions of Pb=101.325 &I and Te=15° C, and average A't:nospner{c pressure [‘a’:‘)v R kla.
Table incorporates effect of supercompressibility factor (Fpv) for 0.6 specific gravity naturai gas at 156°Cand 0% CO. and N, (per AGA.
Note: Maximum tow zate {Jiai rate) at flowing conditioqs is equal to 1620 Nm'/hr, irespective of the operating pressure
{within the maximum ailowable operating pressure of the meter). - ) )
Pertarmance ratings in the above tables are based on +/- 1% mea:uremem‘a_ccurao' for al! pressures “‘f‘,‘.{ lowrates shown
(1) There is approximately 15% less pressure loss when compared to our T-35 Turbo- Meter @1000 Nm*nr

Equimete

Q1P ORATED

Report No 8).



3" T-60 MARK Il TURBO-METER 45° ROTOR ANGLE . v cuoic reey

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/  APPROX.
IBILITY PRESSURE FLOWRATE FLOWRATE  FLOWRATE FLOWRATE DIAL e PRESS
RATIO RATE LOSS

FLOW INCHES

RANGE W.C.
S=(Fpv)? PSIG SCFH MSCFD SCFH MSCFD ACFH 260000 ACFH
1.0000 025 . 60,000 1,40 3,000 72 3,000 20 20
1.0008 5 79,000 1.900 3,500 84 2610 23 26
1.0016 10 100,000 2,100 3,900 94 2330 26 33
1.0024 15 120,000 2,380 4,200 101 2,120 24 1
1.0032 20 141,000 3,330 1,600 1 1,960 31 17
1.0040 25 161,000 3,560 4,900 18 1,530 33 54
1.0080 50 265,000 6,360 6,300 151 430 - R 93
1.0121 75 369,000 S,860 7,400 178 1,210 30 12
1.0162 100 474,000 11,380 8,400 202 1.070 56 16
1.0203 125 550,000 13.920 9,300 323 970 62 19
1.0330 200 902,000 21,650 11,600 275 770 5 30
1.0502 300 1,345,000 32,280 14,200 341 630 93 15
1.0680 100 1,803,000 43,270 16.400 394 550 10 60
1.0863 500 2,276,000 51,620 18,500 111 190 123 76
1.1050 600 2,766,000 66,380 20,400 490 140 136 92
1.1241 700 3,271,000 78,500 22,200 533 410 147 109
1.1435 500 3,794,000 91,060 23,900 57 380 159 129
1.1630 900 4,332,000 103,970 25,500 612 350 170 144
1.1826 1,000 1,887,000 117,290 27,100 650 330 180 63
1.2021 1,100 3,457,000 130,970 28,600 686 310 191 152
1.2212 1,200 6,041,000 144,980 30,100 722 300 21200
1.2397 1,300 6,683,000 159,310 31,600 758 290 210 29
1.2641 1,440 7,189,000 179,740 33,500 804 270 224 250

8" Mode! T-00) meters of standard construction register 1000 cubic feet per revotution of the mechanical output shatt
Tabie is based v base conditions of Pb=14.73 PSA and Th=60" F, and average atmuspheric pressure Pa=14.48 PSIA
Table incorporates eftect uf supercompressibility factor (Fpv) for 0.6 specitic gravity natul gas at 60°F and 0% CO, and N, (per A.C.A. Report No. §).
Note: Maximum fow rate (dial rate) at fiowing conditions is equal to 60,000 ACFH, iespective of the operating pressuze
(within the maximum allowable operating pressure of the meter).
Performance ratings in the above table are based on +/-1% measurement accuracy for all pressures and flowrates shown

'8" 1-'90 MARK " TURBO'MErER 300 ROTOR ANGLE {U.S. Units - Cubic Feet} |
P e R T R N o L S

| COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX. |1) APPROX.
IBILITY PRESSURE FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS PRESS
RATIO RATE LOSS LOSS
FLOW INCHES  INCHES
B RANGE w.C. w.C.
S=(Fpv)? PSIG SCFH MSCFD SCFH MSCFD ACFH 890000 ACFH 60000 ACFH
1.0000 0.25 90,000 2,160 4,500 108 4,500 20 3.9 1.9
1.0008 5 119,000 2.860 5,180 124 3,910 23 5.1 21
1.0016 10 150,000 3,600 5.810 139 3,490 26 65 3.1
1.0024 13 181,000 4,340 6,370 153 3,180 28 7.8 37
1.0032 20 211,000 5,060 6,900 166 2.940 31 91 13
1.0040 25 242,000 5,810 7.380 177 2,740 33 10 5.0
1.0080 50 397,000 9,530 9,450 227 2,140 42 17 82
1.0121 75 553.000 13,270 11,160 268 1,310 50 24 1
1.0162 100 711,000 17,060 12,650 304 1,600 56 31 15
1.0203 125 §70,000 20,880 13,990 336 1.450 62 35 15
1.0330 200 1,354,000 32,500 17,450 119 1,160 78 39 28
1.0502 300 2,018,000 48,430 21,310 511 930 93 87 1
1.0680 100 2,703,000 64,920 24,670 592 520 110 117 56
1.0863 500 3,415,000 81,960 27,720 665 730 123 148 U
1.1050 600 1,149,000 99,580 30,550 733 660 136 179 53
1.1241 700 4,907,000 117,770 33,230 798 61U 148 212 101
1.1435 800 5,691,000 136,580 35,780 839 570 159 246 (R
1.1630 900 6,498,000 155,950 18,240 918 530 170 231 RN
1.1826 1,000 7,330,000 175,920 40,610 975 500 180 317 151
12021 1.100 8,186,000 196,460 12.920 1,030 370 191 354 Tos
1.2212 1,200 9,062,000 217.490 45,150 1.084 450 201 392 156
1.2397 1,300 9,957,000 238,970 47330 1.136 430 210 430 205
1.2641 1,440 11,234,000 269,620 50280 1,207 400 223 136 231

bic feet per revolution of the mechanical output shant

E and nverage atmosphenc prassure Fa= 1448 PSIA

¢ gawity nanaal g at 60°F and 0% CO_and N iper A.G A, Repor No. §)
00 ACFH. imespectne o the operating pressure ’

8" Model T-90 meters of standard construction register 1000 cu
Table is based on base cunditions of Pb=14.73 PSLA and To=6" F. .
Table incarporates effect of supercompressibility factor (Fpv) for 0.6 ‘F“l)
Note:  Maximum flow rate (dial rte] at flowing conditions is equal to 25/

. e T ; ssure of the meter).
(within the maximum aliowable operating pressure O rement accuray fur all presaures and Nustes shown
Pertormance ratings in the above table are based on +-1% med 2

60 Turto-Meter at 60,000 ACFH.
(1) There is approximately 7% less pressure [oss when compared 10 ourT-60

s

3 e (SEquimeter




200mm (G1000) T-60 MARK Il TURBO-METER 45° ROTOR ANGLE . v.i: cusc e

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX.
1BILITY PRESSURE FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS
RATIO RATE LOSS

FLOW @1700
RANGE  Nm’/hr

S=(Fpv)? kPa Nm?/hr Nm’/day Nm?/hr Nm*/day m’/hr kPa
1.0000 1.72 1,700 41,000 53 2,040 55 2(0) 0.5
1.0008 34 2,240 54,000 99 2,380 74 243 0.7
1.0016 69 2.830 68,000 110 2,650 68 26 08
1.0024 103 3,400 82,000 119 2,360 n0 29 1.0
1.0032 133 3,990 96,000 130 3,130 36 31 152
1.0040 A it 4,360 109,000 139 3,330 52 33 1.3
1.0080 345 7,510 180,000 178 4,250 10 42 D
1.0121 517 10,450 251,000 210 5,030 34 30 a0
1.0162 689 13,430 322,000 238 5,710 30 56 40
1.0203 862 16,430 394,000 263 6,320 27 62 17
1.0330 1,37 25,350 613,000 329 7.890 ) 78 73
1.0302 2,068 38,100 914,000 402 9,630) 15 95 1
1.0080 2.758 51,080 1,226,000 465 11,150 16 110 15
1.0863 3,447 64,470 1,547,000 521 12,580 14 123 19
1.1050 14137 78,360 1,880,000 578 13,370 12 136 23
1.1241 4,826 92,660 2,224,000 629 15,090 12 147 27
1.1435 5516 107,480 2,580,000 677 16,250 11 159 31
1.1630 6,205 122,720 2,945,000 722 17,340 10 170 36
1.1526 6,895 138,440 3,323,000 768 18,420 9 150 41
1.2021 7,534 134,590 3,710,000 810 19,440 9 191 5
1.2212 8,274 171,130 4,107,000 853 20,460 3 201 50
1.2397 8,963 188,040 4,513,000 895 21,480 8 210 SR
1.2641 9,928 212,150 5,092,000 949 22,780 8 224 62

2ukam (8 T-60 meters of standard construction register 10 m per revoiution of the mechanical output shar!
Tabie is based on [GU standard reference conditions of Pb=101.325 kP and Th=15° C. and average atmosphenc pressure Pa=99 & kFa. Tabie incorperates etfect of
supercompressibility factor (Fpy ) for 0.6 spedific gravity natural gas at 15 6°C and 0% CO, and N, (per A.G.A. Repart No 8)
Note: Maximum flow rate (dial rate) at lowing conditinns is equai to 1,700 Nm'hr. irrespective of the operating pressure
{within the maximum allowabie vperating pressure of the meter).
Performance catings in the above tables are basad on +/-1% measurement accuracy for ail pressures and fowrates shown

200mm (G1600) T-90 MARK Il TURBO-METER 30° ROTOR ANGLE .. un - cusic meters

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM  MINIMUM MIN MAX/ APPROX. (1) APPRQOX.
IBILITY PRESSURE ~ FLOWRATE  FLOWRATE FLOWRATE  FLOWRATE DIAL MIN PRESS PRESS
RATIO RATE FLOW LOSS @LgSOS o

@2550

RANGE Nm3/he Nm?/hr
S=(Fpv)? kPa Nm?’/hr Nm3/day - Nm*/hr Nm?/day m3/hr kPa kPa
1.0000 1.72 2,550 61,000 127 3,060 127 20 1.0 0.46
1.0008 34 3,370 81,000 147 3,520 111 23 1.3 0.61
1.0016 69 4,250 102,000 165 3,950 99 26 1.6 0.77
1.0024 103 5,130 123,000 180 4,330 90 28 19 092
1.0032 138 5,980 143,000 195 4,690 83 31 2.3 11
1.0040 172 6,860 165,000 209 5,020 78 33 2.0 12
1.0080 345 11,250 270,000 263 6,420 61 42 4.3 2.0
1.0121 517 15,670 376,000 316 7,390 51 50 6.0 28 -
1.0162 689 20,140 483,000 358 8,600 45 56 7.6 3.6
1.0203 862 24,650 591,000 396 9,510 11 62 9.4 14
1.0330 1,379 38,360 921,000 494 11,860 33 78 L. - 8
1.0502 2,068 57,170 1,372,000 604 14,490 27 95 22 10 -
1.0680 2,758 76,630 1,839,000 699 16,770 23 110 29 14
1.0863 3,447 96,740 2,322,000 785 18.850 21 123 37 17
1.1050 4,137 117,530 2,821,000 865 20,770 19 136 45 21
1.1241 4,826 139,010 3,336,000 941 22,590 17 148 33 2SR
1.1435 5,516 161,210 3,869,000 1,014 24,330 16 159 6l 29
1.1630 6,205 184,080 4,418,000 1,083 26,000 15 170 70 3
1.1826 6,895 207,640 4,983,000 1150 27610 1 180 93
1.2021 7,584 231,890 5,563,000 1,216 29,180 13 191 38 42
1.2212 8,274 256,710 6,161,000 1,279 30,700 13 201 97 o
1.2397 8,963 282,060 6,770,000 1.341 32,180 12 210 107 31
1.2641 9,928 318,240 7,638,000 1,424 34,180 11 223 121 37

. . o oluti f the mechunical output shan.
200mm (§") T-90 meters of standard construction register 10 mJ per revolution of ! .
Table is based on IGU standard reference conditions af PE=101.325 kP and Th=15° C. anﬂ MIBST_JU:‘CO“P]"‘;nC F‘“S‘"‘-‘fl' R=wa 3kl ’
Tabie incorporates effect of supercompressibility factor (Fpy ) for 0.6 spe«;w_ﬁ_c gra'vxp'l"mtur s at n? 3‘ oo 0:; C .and N (per A.G.A Report Nu. %)
Note:  Maximum tlow rate (cial rates at fiowing conditions |>f' ert‘{ual to _;3:0 Nm'“hr, imespecive of the eperanieg pressure

(within aximum allowabie operating pressuce of the meteo). . S

([’::[::I—m::i? ra?;ng:[m :::;L,:E tables f;’bmq on +/-1% measurenent UMY \!or all pre.\qmi and flowrates shown.

{1) There is approumately 7% less pressure loss when compared to our T-60 Turbo-Meter at 1,70 Nm he.

Squimete €

O a7t )



112" T-140 MARK Il TURBO-METER 45° ROTOR ANGLE ; v cusic reet

COMPRESS- METER MAXIMUM  MAXIMUM MINIMUM  MINIMUM MIN MAX/APPROX.
IBILITY PRESSURE FLOWRATE ~ FLOWRATE FLOWRATE FLOWRATE DIAL MIN  PRESS
RATIO RATE LOSS

FLOW|NCHES
RANGE W.C.
S=(Fpv)? PSIG SCFH MSCFD SCFH MSCFD ACFH 2140000 ACFH

1.0000 0.23 140.000 3,360 3,600 134 5500 rk; 4

10008 5 185,000 4,400 6,400 154 4,570 29 LY

L0016 10 233,000 3390 7.200 173 4340 3 2.3

L0024 13 281,000 6740 7.900 190 3930 36 - 23

1.0032 20 329,000 7.900 8,600 206 3,630 33 33

L0040 23 377,000 9 050 9.200 M| 3410 4 af

1.0080 50 618,000 14,830 11,800 283 2,670 32 6.2

1.0121 75 $61,000 20,660 13,900 334 2,260 62 9

10162 100 1,106,000 26,340 15,700 377 1,990 70 AT

1.0203 125 1,333,000 32,470 17,400 18 1,800 78 4

1.0330 200 2,106,000 30,340 21,700 521 1440 97 21

1.0502 300 3,139,000 73,340 26,300 636 L1580 s 31

1.0680 400 4,207,000 100,970 30,700 737 1,020 137 492

1.0863 500 5,312,000 127,490 34,300 828 910 154 33

1.1030 600 6,454,000 154,900 38,000 912 820 170 b3

1.1241 700 7,633,000 183,190 41,400 994 760 184 7e

11433 300 8,852,000 212,430 44,300 1068 ) 199 -

1.1630 900 10,108,000 242,390 47,600 1,142 660 212 101

1.1526 1,000 11,403,000 273,670 50,500 1,212 620 226 T
1.2021 1,100 12,733,000 303,390 53,400 1,282 590 238 127
1.2212 1,200 14,096,000 338,300 56,200 1,349 360 231 141
1.2397 1,300 15,485,000 371,710 58,900 Lild 330 263 135
1.2641 1,440 17,475,000 419.400 62,600 1,502 500 279 175

12" Modei T- 140 meters of standard construction register 1000 cubic feet per revolution of the mechanicai vutput shart.
Table is based on base conditions of Pb=14.73 PSIA and Tb=r0° F. and average 2tmasphenc pressure Pa=14.43 PSIA.
Table incorpurates effect of supercormpressibility factor (Fpv) for 0.6 speafic gravity naturai gas at 60°F and 0% CO and N (per A.C.A Report No. R)
Note:  Maximum flow rate (dial zate) ar tlowing conditions is equal to 140,000 ACFH. irrespective of the operating pressure
(within the maximurm aliowable operating pressure of the meter).
Performance ratings in the above tables are based on +/-1% measurement accuracy for 2!l pressures and Howrates shown.

12" T-230 MARK Il TURBO-METER 30° ROTOR ANGLE . ueiss - cuvic reet
e i L e e L B el Ul W ol sy

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX. (1} APPROX.
IBILTY PRESSURE  FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS PRESS
AT RATE FLOW LOSS LOSS

INCHES INCHES

RANGE w.C. W.C.
S=({Fpv)? PSIG SCFH MSCFD SCFH MSCFD ACFH @230000 ACFH @140000 ACFH
1.0000 0.25 230,000 5,520 9,200 221 9,200 25 P 1.1
1.0003 5 304,000 7,300 10,580 254 8,000 29 35 1A
1.0016 10 383,000 9,190 11,870 285 7,130 32 14 18
1.0024 15 461,000 11,060 13,030 313 6,500 35 54 Pl
1.0032 20 540,000 12,960 14,100 338 6,000 338 6.3 26
1.0040 25 419,000 14,860 15,090 362 5.610 41 7.2 30
1.0080 50 1,015,000 24,360 19,330 164 1,380 53 12 9
1.0121 75 1,414,000 33,940 22,810 547 3,710 72 16 f.8
1.0162 100 1,816,000 43,580 25,850 620 3.2:0 7 A sT
10203 125 2,222,000 53,330 28,600 686 2,960 78 % 1
1.0330 200 3,459,000 83,020 35,680 856 2,370 97 10 15
1.0502 300 5,157,000 123,770 43,560 1,045 1,940 118 ! £
1.0680 400 6,912,000 165,890 50,430 1,210 1,650 137 30 33
1.0863 500 8,727.000 209,450 56,670 1,360 1,490 154 101 12
1.1050 600 10,602,000 254,430 62,460 1,499 1,360 170 123 51
1.1241 700 12,541,000 300,980 67,930 1,630 1,250 185 146 60
1.1435 800 14,543,000 349,030 73,160 1,756 1,160 199 169 S
1.1630 900 16,607,000 398,570 78170 1,876 1,080 212 193 "9
1.1626 1,000 18,733,000 449,590 83,030 1,993 1,020 226 217 90
1.2021 1,100 20,919,000 502,060 87,740 2,106 960 238 3 1o
1.2212 1,200 23,158,000 533,790 92,320 2,216 920 251 269 11
1.2397 1,300 25,445,000 610,680 96,770 2322 870 263 295 122
1.2641 1,440 28,709,000 689,020 102,790 2,467 820 279 333 137

12" Model T-230 meters of standard construction register 1000 cubic feet P_t"'hfe"“’lu‘i_"“ OF;t—hle& :“;Fc,;.‘l‘:\“i"‘l outputshaft.

Toble is based on base condinons of Pb=14.73 PSIA and To=60” F.and average armosphenic presere =i a8 BIA .
Toble incorporates effect of supercompressibiity factor (Fpy) for 0.6 specific W‘“.‘C;‘i‘:’,“ Ka’:_\ ; k;’;“o © L0V 2nd N fper A.G.A. Reput No ).
Note: Manimum fow rate (dial rate} at flowing conditions is equai ta 230,000 A imespective o perating Pressure

(within the maximum aliowable operating pressure of the meter). . I .
Performance tatings in the above tables awe based on +:-1% measurement accuracy toe alt pressures and flonrates shown
ctorma 3 8 red to our T-140 Turbo-Meter at 140,00 ACFH

(1) There is approximately 20% less pressure loss when compa

B (Zquimeter




300mm (G2500) T-140 MARK Il TURBO-METER 45° ROTOR ANGLE . v.cc. cusic e

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX.
IBILUTY PRESSURE FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS
RATIO RATE LOSS

FLOW @3970
m¥/he RANGE  Nm'/hr

S=(Fpv)? kPa Nm?/hr Nm?/day Nm?/hr Nm?/day kPa
1.0000 1.72 3,970 . 95,000 159 3,810 159 25 03
1.0008 34 5,240 126,000 181 4,350 138 % 03
1.0016 69 6,600 135,000 204 4,900 123 32 06
1.0024 103 7.960 191,000 . 224 5,370 112 36 0.7
1.0032 138 9,320 224,000 244 3,550 103 33 0.8
1.0040 172 10,680 236,000 261 6.250 97 41 09
1.0080 345 3 17,510 420,000 334 8,020 76 S 15
1.0121 517 24,390 585,000 394 9,450 e 62 2.2
1.0162 689 31,330 752,000 445 10,670 56 70 2.7
1.0203 862 35,330 920,000 193 11,830 51 7S 353
1.0330 1,379 59,660 1,432,000 615 14,750 H 97 3:2
1.0502 2,068 85,920 2,134,000 751 18,020 33 118 3
1.0680 2,758 119,180 2,860,000 870 20,870 29 137 10
1.0863 3,447 150,480 3,612,000 977 23,460 26 154 3
1.1050 4,137 182,830 4,388,000 1,076 25,540 23 170 16
1.1241 4,826 216,230 5,189,000 1,173 23,150 22 154 19
1.1435 5,516 250,760 6.018,000 1,261 30,250 20 199 22
1.1630 6,205 286,340 6,872,000 1,348 32,360 19 212 23
1.1826 6,895 323,020 7,753,000 1,431 34,330 15 226 23
1.2021 7,554 360,700 8,657,000 1,513 36,310 17 238 32
1.2212 8,274 399,310 9,583,000 1,592 38,210 16 251 35,
1.2397 8,963 438,740 10,530,000 1,669 40,040 15 263 39
1.2641 9,928 495,030 11,881,000 1.773 42,560 14 279 4

300mus (127) T 140 meters of standard construction register 10 1Y per tevolution of the mechanical output shaf.
Table is based on IGU standard reference corditions of Pb=101.325 kFa arid Tb=15" C. and average atmospheric pressure Pa=94 8 kfa
Table incarporates etrect of supercompressibility factos (Fpv) for U.6 specific gravitv natural gas at 13.6°C and 0% CO_and N. (per A.G.A. Repurt No. R)
Note: Maximum tlow rate (diai ate) at flowing conditions is equal to 397¢ NimYhr, irrespective ot the operating pressuce
(within the maximum allowable operating pressure of the meter).
Performance ratings in the above tables are based on +/-1% measurernent accuracy for ail pressures and flowrates shown.

300mm (G4000) T-230 MARK Il TURBO-METER 30° ROTOR ANGLE .. vnis - cusic weres
[ T s s ]

COMPRESS- METER MAXIMUM MAXIMUM MINIMUM MINIMUM MIN MAX/ APPROX. (1) APPROX.
IBILITY PRESSURE ~ FLOWRATE FLOWRATE FLOWRATE FLOWRATE DIAL MIN PRESS PRESS
RATIO RATE LOSS LOSS

FLOW = @6520  @3970

RANGE Nm’/hr Nm’/hr
S={Fpv)? kPa Nm/hr Nm3/day Nm?/hr Nm?/day m3/hr kPa kPa |
1.0000 1.72 6,520 156,000 261 6,250 261 25 0.66 0.27
1.0008 34 8,610 207,000 300 7,190 227 29 0.38 0.36
1.0016 69 10,850 260,000 336 8,070 202 32 1.1 0.46
1.0024 103 13,060 313,000 369 8,860 184 35 13 0.53
1.0032 138 15,300 367,000 399 9,590 170 38 16 0.64
1.0040 172 17,540 421,000 427 10,260 139 41 1.8 0.74
1.0080 345 28,750 690,000 548 13,140 124 53 2.9 12
1.0121 517 10,060 961,000 646 15,510 105 62 10 s
1.0162 689 51,440 1,235,000 732 17,570 93 70 5.0 22
1.0203 $62 62,940 1,511,000 810 19,440 54 78 6.0 2.7 .
1.0330 1,379 97,990 2,352,000 1,011 24,260 67 97 10 12
1.0502 2,068 146,090 3,506,000 1,234 29,620 55 118 13 62
1.0680 2,758 195,800 1,699,000 1,429 34,290 43 137 20 8.2
1.0863 3,447 247,220 5,933,000 1,605 38,530 42 154 25 10
1.1030 1,137 300,330 7,208,000 1,769 42,160 39 170 31 13
1.1241 4,826 355,260 8,526,000 1,924 46,180 35 185 36 15
1.1435 5516 411,970 9,887,000 2,072 49,740 33 199 42 T
1.1630 6,205 170,440 11,291,000 2,214 53,150 31 212 18 20
1.1826 6,895 530,670 12,736,000 2,352 56,450 29 226 34 N
1.2021 7,584 592,590 14,222,000 2,485 59,650 27 238 60 25
1.2212 8,274 656,020 15,744,000 2615 62,770 26 251 67 23
1.2397 8,963 720,810 17,299,000 2.741 65,790 25 263 74 0
1.2641 9,928 813,270 19,519,000 2912 69.880) 23 279 83 34

r truction register 10 m' per rev olution of the mechanical output shart.

ard construction reg 475 kb3 and Tb=15° C. and average atmospheric pressure Pa=9 § kP

0.6 speaiic gravity ratural @s at 15.6°Cand 0% CO, and N (per A.G.A. Report No. §)

Nm'hr. imespective of the opemting pressure d

300mm (127} T-230 meters of stand
Table i based on IGU standard reference conditions of Pb=101.
Table incorpontes effect ol supercompressibility factor (Fov) tor e
Note:  Mavimun: flow rate (dial rate) at flowing conditions is equal to 6520

ithi i i ¢ ; sasure 0f the meter)
{within the maximum affowable vperating pressure of the I . o
Pectormance ratings in the above tables are basad on +-1% meamremi'}‘_i'i?_rﬁf) lﬂ\f(zl:egzét\;‘:.?:r;i{hl-:\x rates shown,
(1) There is approximately 20% less pressure loss when companxd to ou rbo-\Meter b
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50mm T-4.5 MARK IIE {Dimension in millimeters)

MAXIMUM MINIMUM MAXIMUM MINIMUM
ALLOWABLE METER  ACCEPT ALLOWABLE METER  ACCEPT
WORKING PRESSURE SHIPPING ~ SPIN WORKING PRESSURE SHIPPING ~ SPIN
: MAOP WEIGHT  TIME MACP WEIGHT  TIME
Y NERIAL  [PSIG] A 8 c D 3 Kg.) [SEC) ~ BODY MATERIAL  (BAR] A 8 d 0 3 Kg) ISEC)
wef/ANSIIS0 240 5'%s s 6's  10% Y 20 35 Ductlelon/ISOPN20 16 150 193 155 270 19 9.1 33
®/ OS50 275 e T%he 6% 10% Y 2 35 Steel/1SO PN20 1Y 150 193 155 270 19 100 35
©l/ ISI300 720 3% T¥s 6% 10 Tk 26 35 Steel /150 PN30 50 150 193 168 276 22 ns 35
#/.3S1600 1440 5% e 6% 0% 1% 7 35 Steel/[SOPNT10 100 150 193 168 - 276 32 123 3

fter t anted instruments and indexes mount directiy on the index plate of
ik IT arbo-Meters. Turbo- Meters of standard construction register 10 cubic reet
“reve on of the mechanical output shatt.

r -8.8 MARK IIE {Dimension in inches)

Meter mounted instruments and indexes mount direct!y on the index piate or
Mark [[E Turbo-Meters. Turbo-\(eters of standard construction register .1 cubic
meter per revolution of the mechanical output shart.

80mm T-8.8 MARK IIE {Dimension in milhmerers)

MAXIMUM MINIMUM MAXIMUM MINIMUM
ALLOWABLE METER  ACCEPT ALLOWASLE METER  ACCEPT
WORKING PRESSURE SHIPPING ~ SPIN WORKING PRESSURE SHIPPING ~ 5PIN
MAOP WEIGHT TIME MaOP WEIGHT TIME
ERIAL  (PSIG) A 8 c o E (K. [SEC)  BODYMATERIAL  [BAR) A 8 C 0 € (g, SEC)
JANSII0 240 97 6'ie 7% 10':  Ste 35 50 Ductile [ron/ISOPN20 16 240 170 193 267 24 159 50
5 9% 6Ms T 10% 'Y 35 50 Steel/ 15O PN20 9 240 170 193 27 24 16.5 30
CFASENY 70 9% 6 % 10% 1% 48 30 Steel /150 PN50 0 20 1700 2112 %6 29 28 30
1
ﬁ 1600 1440 9%s  6's 8%  10% 1'% 51 30 Steel/ISOPNII0 100 40 170 212 276 38 32 30

i
t“f 1 inted instruments and indexes mount directlv on the index plate of
%I wrbo-Meters. Turbo- Meters of standard construction register 100 cubic feet
% Hon of the mechanical output shatt.

Meter mounted instruments and indexes mount direct!v na the inden plate or
Mark [TE Turbo-Meters. Turbo-Mleters of standard construction register 1 cubic
meter per revoiution of the mechanicai output shaft.




4" T" 8/27 MARK " (Dimension in inches)

-

- E

6" 1-'35/57 MAR'( " (Dimension in inches)

MAXIMUM MINIMUM MAXIMUM MINIMUM
RATED METER  ACCEPT RATED METER  ACCEPT
WORKING SHIPPING ~ SPIN WORKING SHIPPING  SPIN
PRESSURE WEIGHT TIME PRESSURE WEIGHP TIME
BODY MATERIAL  (PSIG) A 8 C s} E L8S.) SEC.) BODY MATERIAL  (PSIG] A 8 C 0 E (L8S.) SEC.)
Aluminum 175 14 62 9 11%s % 36 0 Aluminum 175 16 8%s 11 431 13 7 140
Steel/ ANSI 130 275 15 T 9 1% 154 105 700 Steel / ANSI 150 5 0% 8% 1 4% 1 174 140
Steel/ ANSI 300 720 15%2  The 10 1% 1% 140 70 Steel/ ANSI 300 720 22 8% 1% 15 17 280 140
Steel/ ANST 600 1HO 15% 7% 0% 12 1% 175 70 Steel/ ANSI 600 H0 2% 3 14 5% 2% 36 140

Meter mounted instruments and indexes mount directiy on the index plate of Mark I
Turbo-Meters. Turbo-Meters of standard construction register 100 cubic feet per
revolution of the mechanicai output shatt.

* 50 seconds for plustic rotor T-18

8" 1.'60/90 MARK " [Dimension in inches)
e e e e S

Meter mounted instruments and indexes mount directiv on the index piate of Mark
1T Turbo-Meters. Turbo-Meters of standard construction register 100 cubic feet per
revolution of the mechanical output shart

1 2" T" 40/230 MARK " {Dimension in tnches)

MINIMUM MAXIMUM MINIMUM

w;xAlTaggM METER ACCEPT RATED METER,  ACCEPT

WORKING SHIPPING SPIN WORKING SHIPPING SPIN

PRESSURE . WEIGHT TIME PRESSURE WEIGHT TiME
BODY MATERIAL  (PsIG] A 8 C 0 E iLas.) SEC) BODY MATERIAL  (PSIG) A 8 C 0 E [8s) ' [sEC)
Aluminum 175 21 9%s 13%2  16'e 1% 134 170 Ductile lron 220 30 12%s 19 2% 1% 310 00
Steel/ ANSI 130 275 7% 9% 13% 16'e 13 284 130 Steed/ ANSI 300 70 3% 12'%e 0% 3% 2 90 300
Steel/ANSIZ00 720 7% 0% 15 17'%s 1% 430 180 Steel/ANSIOOC  1HO 3% 12 22 B%s 2% 1032 300
Steel/ ANSI 600 1440 2744 10%e 16% 18%s 2%s 3% 130
Meter mounted instruments and indexes mount directlv on the index plate of Mark IT Meter mounted instruments and indexes maunt divectiy on the index plate or Mack 11

Turbo-Meters. Turbo-Maeters of standard construction register 1000 cubic teet per
revolution of the mechanical output shatt.

Turba-Meters. Turtw-Meters of standard construction regster 100U cubic feet pet
revoluton of the mechanical output shart.

Squimeter ———
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|o mm T" 8/2 7 MARK " (Dimension in millimeters)

_r_ S
B
D
v ,

I 50mm T"3 5/5 7 MARK " (Dimension in millimeters)
I e P P S v T PO MY

MAXIMUM MINIMUM MAXIMUM MINIMUM
RATED METER ACCEPT RATED METER ACCEFT
\WORKING SHIPPING SPIN \WORKING SHIPPING SPIN
PRESSURE WEIGHT TIME PRESSURE WEIGHT TIME
Y LERIAL  (ba A 8 4 0 3 iKg. (SEC.} BODY MATERIAL  [bar] A 8 c ) E (Kg) SEC.)
u 12355 165 229 284 24 163 707 Aluminum 2 406 27 279 %0 29 3 [0
19 394 179 29 298 24 476 70 Steel/ ANSI 130 19 52 07 79 %0 25 79 10
50 394 186 254 313 32 633 i Steel / ANSI 300 50 5720 25 3% 3% X 12 140
100 394 18 273 3 H 794 70 Steel / ANSI 600 We 572 25 336 403 54 152 140

fer ynted instruments and indexes mount directly an the index plate of Mark I
"0~ ter. Turbo-\leters of standard construction register 1 cubic meters per

vlu  of the mechanical output shaft. Optional construction with one cubic meter
Tre\ tion is available.

0 s for plastic rotor T-18

mm T"60/90 MARK " (Dimension in millimeters)
e T e e e T

Meter mounted instruments and indexes mouat ditectlv on the index plate ot Mark It
Turbo-Meter. Turbn-Meters of standard construction register 1 cublc meters per
revolution of the mechanical output shatt. Oprional construction with one cubic

meter per revolution is available

300mm T‘I 40/230 MARK " {Oimension in milhmeters;
I e I N Y S =S W O o T

MAXIMUM MINIMUM MAXIMUM MINIMUM
RATED METER ACCEPT RATED METER ACCEPT
WORKING SHIPPING SPIN WORKING SHIPPING SPIN
PRESSURE WEIGKT ~ .TIME PRESSURE WEIGHT TME
Ba) A 8 c 0 £ Xg. (sEC) BODY MATERIAL  jba} A 8 c D 3 (Kg.) SEC)
253 w9 33 4m 3 6l 170 Ductile Iron 6 762 319 483 %3 32 21 N0
19 692 2149 343 424 29 129 130 Seeel/ANSI 300 50 826 3y k21 389 51 158 300
50 692 262 381 452 41 195 160 Steel / ANSI 600 100 8% 319 559 605 73 467 30
100 692 262 419 471 62 i 180

#er unted instruments and indexes mount directly an the index plate of Mark [i
" ter. Turbo-Meters of standard construction register 1 cubic meters per
1of the mechanical output shatt.

Meter mounted instruments and indeves mount directly an the indes plate of \ark [
Turbo-Meter. Turba-Meters of standard construction register | cubic meters per
revolution of the mechan:cal vutput shaft. l




High Pressure Calibration Facilities

[n parallel with the development of the broad product line

of Turbo-Meters, Equimeter also engineered and installed one
of the most technologically sophisticated and accurate large
volume, high pressure meter calibration tacilities in the

world. Repeated correlation tests with other large volume meter
proving facilities, using various tlowing media and

difterent reference standards, have veritied the accuracy

of Equimeter Turbo-Meter calibrations.

. N N P
Each Turbo-Meter produced receives a low pressure 500 ft*(14.2m") Proving Bell High Pressure Flow Loop:
calibration test at five clifferent flow rates. up to 900 psi (62 bar)

A computer generated performance curve plus relevant numerical calibration data are funished with each meter.
For elevated pressure installations, at user request, Equimeter will provide calibration data at the desired operating
pressure and tlow rates. Published tlow rates are based on +1% accuracy of measurement.

m
ABOUT EQUIMETER '

Equimeter has been a leading supplier of gas meters, metering systems,
instrumentation for gas meters, and pressure regulation equipment since 1886.
The company’s technological contributions to gas measurement advancement
trace over 110 years. Today, millions of Equimeter gas meters are in service on all
tvpes of gas measurement applications, ranging trom high-pressure oft-shore
producing platforms to multi-tenant dwellings. A wide range of Equimeter’s
electronic instruments pertorm pressure and temperature correction, as well as
dataacquisition with many of these measurement systems.

Equimeter is a subsidiary company ot Invensys, aleading international group of
measurement products and svstems solutions providers. [nvensys is a highly Equimeter’s headquarters in

successful, worldwide engineering group with operations on every continent. DuBois, Pennsylvania
’

From our facilities in DuBois, Pennsylvania, Equimeter combines highly .
sophisticated, automated machinerv with professional craftsmanship to assure !
strict quality manufacturing,

Equimeter’s global reach extends from its DuBois headquarters through its !
external support groups. International sales, marketing, customer and technical '
services, finance, and administration are all centrally located with the
manulfacturing tacilites. An accomplished staff of product and research engineers
continues to explore exciting innovations for the world of gas measurement,
pressure regulation and electronic volume correction from a state-of-the-art
engineering services laboratory, and through extensive field studies.

Contact your local representative for |
more information on Equimeter or visit
our website at www.equimeter.com.

A network of authorized distributors in key geographic locations worldwide

represent Equimeter products and services through their own highly trained i
experts. ;

Our certification to [SO-9001, an internationallv recognized quality standard,
offers our customers:

* Uniformity of products and processes

* Improved quality awareness throughout Equimeter .

* Strengthened supplier and customer confidence \

* A foundation for building Total Quality Management principles

* Broadened technical expertise (by providing Equimeter opportunities to
enter new markets)

Squimete N 2a)
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Intermediate & Large Mark IIE Turbo-Meters
Capacity Diaphragm
Meters
Model 143-80 Model 122 Industrial
Service Regulator Combustion Regulator

—

Auto-Adjust/AutoCorrector NexCorr® Volume
Measurement System Corrector

Mark 1! Auto-Adjust I

Turbo-Meter Turbo-Meter
Model 441-S Large Model 257-Safety
Capacity Regulator Relief Valve

TELUS Data Management &
Communications Software

Authorized Distributor:

(Zowmim-t:r

‘—'INCORP RATED

805 Liberty Boulevard

P O. Box 528

DuBois, PA 15801
800-375-8875

Fax (814) 375-8460
http://www.equimeter com

d' A member of the 812 Grecup

UMITED WARRANTY?( R UETI aa o o
STt TN S TN 5001 ) e, 1 (one(l)year; ‘
Sreced) THIS UMITED \X/ARRANTY {a) 1S IN UEU OF, AND SELLER DISCLAIMS A’\JD EXCLUDES ALL
OTHER WARRANTIES, STATUTORY. EXPRESS OR IMPUED. INCLUDING, WITHOUT LIMITATION
ANY WARRANTY OF MERCHANTARIUTY OR FITNESS FOR A PART]CULAR PURPOSE OR OF CON
FORMITY TO MODELS OR SAMPL:S lo) O : . > H

I T




o Model 243-HPC

Pilot Operated Regulators

(Zquim

d. A member of the BIR Gioup |

m_kmg the Measure of Tomorrow




243-RPC  Pilot Operated Regulators

tugged, Reliable with Value-added Features

senuine pilotoperated regulators...the same relay operation
rinciple as the well known 441-VPC.

It means exceptionally precise regulation. The 243-RPC is
‘ccurate within +0.5% (absolute outlet pressure) from minimum
) wide open flow.

Relay operation also minimizes the effects of inlet variations.
iccuracy is largely unaffected by swings in inlet pressure.

The 243-RPC is just the Regulator for fixed factoring,
pressure factor measurement, pressure compensated
meteringandother applications requiring exceptionally precise
pressure control. Wherever requirements call for maximum
accuracy at minimum cost, the 243-RPC makes an excellent
choice.

spring Ranges
pring hang OUTLET PRESSURE o igilld
SET-POINT SPRING SPRING
ADJUSTMENT RANGE COLOR PART NUMBER
3-1/2" to 6-1/2" w.c. Red 143-08-021-00
5"to 8-1/2" w.c. Blue 143-08-021-01
6" to 14" w.C. Green 143-08-021-02
12" t0 28" w.C. Orange 143-08-021-03
1 psig to 2 psig Black 143-08-021-06
1 psig to 5 psig White 138-18-021-01
3 psig to 15 psig Gray 138-18-021-04
10 psig to 35 psig Brown 138-18-021-03
3-1/2" to 5 psig Aluminum 138-18-021-05
SR —
aximum Inlet Pressures MAXIMUM Minimum Inlet Pressure
ORIFICE OUTLET Forth lator to be full bl
SIZES INLET PRESSURE For the regulator to be fully operable,
PRESSURE inlet pressure must be at least 1-1/2
a siggreaterthan the outlet pressure.
1/4" 38" 1/2" | 150 psig psigg .
3/4" 125 psig 3-1/2" w.C.
1" 60 psig to 35 psig
1-1/4" 30 psig
A )
ieneral MODEL DESCRIPTION
' NUMBER
243-RPC Standard Construction ........................... page 4
243-RPC-A Throat Opening Construction ................. page 5
243-RPC-B Throat Opening and Internal Control ......page 5
ipe Sizes 1-1/41-1/2", 2" NPT Screwed

and 2" Flanged

[emperature Limits

“he 243-RPC Regulator may be used for
lowing gas temperatures from -20°F to 150° F.

Juried Service

‘he 243-RPC Regulator is not recommended

Jr buried service.

Copyright 1997, Equimeter, Inc.



Increased Outlet Pipe Sizes

d- A member of the BTR Group

Athigher flow rates outlet piping shouldbeincreasedin size
in conformance with the following table. The flow rate values
are maximum for the given outlet pressures and pipe sizes.
Refer to the example and illustration for instructions on using
_the table.

pgg;éﬁ;E 1-1/4" PIPE | 1-1/2" PIPE | 2" PIPE*
35" w.c. 9,200 SCFH | 14,200 SCFH | 30,000 SCFH
7.0"w.c. 14,200 21,000 41,600
140"we. | 19,400 29,800 58,200
1 psig 24,600 41,600 76,500
2 psig 36,300 58,200 76,500
3 psig 41,000 76,500 76,500
5 psig 62,500 76,500 76,500
7 psig & higher | 76,500 76,500 76,500

*Increase to 3" pipe size for capacities exceeding flows listed for 2" pipe.

Example: From the capacity table (page 4) a 1-1/4" model
243-RPC or 1-1/4" model 243-RPC-A has a capacity of

21,800 SCFH based on 3/4" orifice, 7.0" w.c. outlet pressure

and 25 psi inlet pressure. From the preceding table, outlet
piping must be increased to 2" size to handle the full 21,800
SCFH. Note that ifthe maximum load does not exceed 14,200
SCFHthen 1-1/4" pipe would be satistactory and if it does not
exceed 21,000 SCFH then 1-1/2" would be satisfactory.

The increase should be immediately downstream of the
regulator. Also, the control line should be connected at least
5 pipe diameters from the increase.

‘Pressure Control Accuracy

The 243-RPC and 243-RPC-A will hold outlet pressure to
within £0.5% accuracy (based on absolute pressure) from set-
point flow to the capacity given in the tables on pages 6 and 7.
:Set-point in all cases is based on a flow of 250 scth.

The +0.5% accuracy also applies to the 243-RPC-B except
for outlet pressures below 1 psig and/or flows above 20,000
scfh wherein accuracy is within +2%.

In general, if pipe runs are long and/or many fittings and
accessories are used, sizing should be checked to avoid

The example is illustrated by the following:

1-1/4" Model 243-RPC or 1-1/4" Model 243-RPC-A

1 1/4" Model 243-RPC or
1.1/4" Model 243-RPC-A
I

1 1/4" Pipe 114"

2" Pipe

excessive pressure loss. This applies to inlet as well as outlet
piping.

'Inlet Pressure Effect

The following curves illustrate the effects of changing inlet pressure on the 243-RPC. Note the excellent accuracy pertor-

mance in spite of the wide inlet variations.

s g T T T
3 Blue Spring ......... 5"t0 8-1/12" w.c.
= Onifice ..o, 1"
é 8" Lk I’——-—_—{
3 . ]
g T
(-9 e
£ 0 50
3 0 30 ) 4 60
3 o 10 2 Inlet Pressure...psig
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While curves for the other orifice sizes and spring ranges are
not exactly the same, the differences are minor and the excel-
lent performance shown is quite representative.

The variations result mainly from inlet pressure effect on the

pilot, and this can be largely eliminated with a load limited
regulator. It should be installed on the inlet supply line to the

piot .. . the same as shown in the typical installation on pages
2 and 9.
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onstruction and
vesign Features

43-RPC
ilot Operated Regulators

Inlet Pressure -
Outlet Pressure _
Loading Pressure [_'l

Control Line Connection 1/4" NPT ————

Die Cast —>
Aluminum
Diaphragm
Case

(f

Soft Seat for Positive
Tight Shut-Off

Throat Block with O-Ring 7 t_ :
Stem Seal Cast Iron Body
(ASTM A126 Class B)




Other Variations

d- A member of the BIR Group

243-RPC-A

Control Line Connection %4* NPT

The 243-RPC-A has a throat opening for a faster speed of
response. Hence, it will react more quickly to fast load
changes as, for example, on snap acting boilers.
Because of this opening it can only be used in the
downstream location in a monitor set (see page 7,
“MONITORING").
A typical installation is shown below.

Set Point Adjustment

Load Limiting
Regulator

{ 1
Note: Use a Load Limiting Regulator .
as shown for outlet pressures under 1 psig
when inlet exceeds 40 psig. -

243-RPC-B

L

Throat Opening *

The 243-RPC-Bdoes notrequire a controlline. This simplifies
installation. Also, the throat opening means a faster speed
for response.

Note from the capacity tables on pages 4 and 5 that there
is a slight loss in accuracy at outlet pressure under 1 psig
and capacities above 20,000 scfh.

The throat opening limits monitor set usage to the
downstream location only (see page 7, “MONITORING").

A typical installation is shown below:

Load Limiting
Regulator

Note: Use a Load Limiting Regulator )
as shown for outlet pressures under | psig
when inlet exceeds 40 psig.

Outlet

“Internal construction of the 243-RPC-A and 243-RPC-8 differs from the 243-RPC by addition of an opening in throat block




odel 243-RPC
s;apacity Tables

tAPACITY in scfh of natural gas (0.6 Specific Gravity—14.65 psia—60°F)

‘ OUTLET Models 243-RPC and 243-RPC-A .
) INLET PRESSURE 1%”, 115" and 2" 1%" and 2" 27 Model 243-RPC-B
'PRESSURE psig
psig (except Orifices Orifices Orifices
as noted) Ve %" Y Ve 1" 1Y% Ve %" 1, Ye” 1" 1Y"
_3%'wc | 590 1300 2340 | 4950 | 8100 [ 9400 590 | 1300 2340 4950 8100 9400
2 _ 7"wc. | 575 1250 _ 2250 | 4800 | 7800 | 9000 575 1250 2250 4800 7800 9000
14" w.e. 510 1150 2000 4450 | 7300 | 8500  S10 1150 2000 4450 7300 8500
3% w.c. 750 1630 2950 | 6250 | 10200 [ 11900 750 1630 2950 6250 10200 11900
5 ~ _7"wc. [ 700 ~ 1630 2900 { 6150 [10000 [ 11700 700 1630 2900 6150 10000 11700
14" we. 700 1540 2750 | 5900 | 9800 | 11200, 700 1540 2750 5900 9800 11200
T 17 | e00 1380 2450 | 5250 | 8600 | 10000 600 1380 2450 5250 8600 10000 |
3% wc. | 1000 2220 3950 | 8450 | 13800 | 16000 1000 | 2220 3950 8450 13800 16000
— 7°wc. | 1000 2200 3900 | 8350 | 13700 | 16000 1000 | 2220 3900 8350 13700 | 16000
s 147w, ;ﬁéo 2140 3850 | 8200 | 13500 | 15600 960 2140 3850 8200 13500 15600
1 910 2100 3750 | 7850 | 12900 | 15000 910 | 2100 3750 7850 12900 15000
2 800 1760 , 3200 | 6750 | 11000 | 12900 800 1760 3200 6750 11000 12900
- 3 | ea0 1450 ' 2600 | 5550 | 9100 | 10600 640 1450 2600 5550 9100 10600
3% we. | 1220 2720 4900 | 10300 [ 17000 | 19700 1220 | 2720 4900 10300 17000 19700
7"w.. | 1220 2720 _ 4850 | 10300 [ 16800 | 19700, 1220 | 2720 4850 | 10300 16800 | 19700
14"we. | 1210 ~ 2650 ~ 4750 10100 [ 16500 | 19500, 1210 | 2650| 4750 | 10100 16500 | 19500
T 1__| 1160 2600 , 4650, 9850 | 16200 | 19000 1160 | 2600| 4650 9850 16200 | 19000
27 | T1090_ 2350 4300 9100 | 14800 [ 17300 1090 | 2350 4300 9100 14800 17300
3 970 2100 '~ 3800 8050 | 13200 | 15400 970 | 2100 3800 8050 13200 15400
5 [~ 680 1550 2750 5900 | 9800 | 11200 680 [ 1550 2750 5900 9800 11200
1550 3400 6000 ,_ 12800_| 21000 | 24500 1550 | 3400 6000 12800 20000 | 22000
1550 3400 6000 12800 [ 21000 | 24500 1550 | 3400 6000 | 12800 20000 | 23400
1470 3250 5900 12500 | 20400 | 23700 1470 | 3250 5900 12500 20400 | 23700
1420 3220 5800 12350 20200 | 23500 1420 3220 5800 12350 20200 | 23500
10 1410 3100 5600 11850 | 19700 | 22600 1410 | 3100 5600 11850 19700 | 22600
1350 3000 5350 11350 | 18500 | 21500, 1350 | 3000| 5350 11350 18500 | 21500
1140 2600 4650 9850 | 16200 | 18800 1140 2600 4650 9850 16200 18800
860 2000 3550 7550 | 12400 | 14500 860 | 2000 35650 7550 12400 14500
| andless | 2000 4300 7700 16300 | 26700 31200 2000 | 4300 7700 16300  Table B* | Table A*
2 1880 4200 7500 [5950 | 26000 30400 1880 4200 7500 15950 26000 30400
" 7377 71840 4000 7300 15500 | 25400 29500 1840 | 4000 7300 15500 25400 | 29500
15 5 1700 73800 6800 14500 | 23600 27500 1700 3800 6800 14500 23600 | 27500
7 7, 1580 3550 6300 | 13400 | 22000 25600 1580 | 3550 6300 13400 _ 22000 25600
10 T 1230 2850 5000 | 10700 | 17500 20400 1230 | 2850 5000 10700 17500 | 20400
Jandless 2300 5000 9000 | 19000 [ 31200 36400 2300 | 5000 9000 19000 Table B | Table A" |
5 5150 4900 8800 | 18700 | 30500 35600 2150 | 4900 8800 18700 | 30500 ' 35600
20 7 2100 4600 8300 | 17500 | 28600 33300 2100 | 4600 8300 17500 ' 28600 33300
o 1850 4250 7600 | 16000 | 26200 30500 1850 | 4250 7600 16000 26200 | 30500
15 1350 3100 5500 | 11700 | 19100 22300 1350 | 3100 5500 11700 19100 | 22300
S and less 2600 5800 10300 | 21800 | 35700 41600 2600 5800| 10300 | Tabie C* Table B* | Table A°
—— "~ 500 5650 10000 | 21400 | 35000 41000 2500 | 5650| 10000 | 21400 35000 | 41000 _
25 10 2350 f"saoo . 9450 [ 20000 32700 38300 2350 | 5300 9450 | 20000 32700 | 38300
15 72000 2750 8200 | 17200 28200 _ 32700 2000 | 4750 8200 17200 28200 | 32700
20 1as0 3300 5900 | 12400 20200 23700 1450 | 3300 5900 12400 20200 | 23700
| 7andless 2950 6500 11600 24500 40200 47000 2950 6500 11600 | Table C* Table 8° | Table A*
10 2850 6400~ 11300 | 24000 39400 46000__ 2850 | 6400| 11300 | 24000 39400 | 46000
30 " ls” 2550 7 5750 10000 21700 35500 41500 2550 | 5750( 10000 | 21700 35500 | 41500
= 20 2180 4900 8750 18500 30400 35400 2180 | 4900| 8750 | 18500 30400 | 35400
25 1550 3600 630G 13200 21600 25400 1550 | 3600 6300 13200 21600 | 25400
10 and less 3600 7950 14200 30000 49200 3600 7950 14200 | Table C* Table B* —
= s 3500 7800 14000 | 29500 48500 — 3500 7800 14000 | 29500 48500 —
20 3200 7200 12800 27200 44500 - 3200 | 7200 12800 | 27200 44500 =
40 25 3000 6600 11700 24500 40500 ~ — 3000 | 6600| 11700 | 24500 | 40500 -
30 2420 5400 9800 20400 33400 — 2420 | 5400 9800 | 20400 33400 -~ _
35 1720 3900 7000 14800 24300 1720 | 3900 7000 14800 24300 .
15 and less 4300 9400 16800 35500 58200 4300 9400 16800 | Table C* Table B* —
0"~ a1s0 9250 16500 35000 57400 - 4150 | 9250 16500 | 35000 57400
so s 3850 8600 15400 32500 53200 — 3850 [ 8600 15400 | 32500 53200 -
=3 3600 8100 14500 30500 50000 - 3600 8100 | 14500 30500 50000
o 3300 7200 , 13000 27100 44600 3200 7200 13000 | 27100 44600




* A member of the BTR Group

CAPACITY in scth of natural gas (Continued from, Page 6)

Models 243-RPC and 243-RPC-A

INLET nggSLSTR‘E 1%", 14" and 2" 1%4" and 2" 27 Model 243-RPC-B
PRESSURE psig vn
psig (except Orifices Orifices Orifices
2snoted) | w | wr w 1 W | w % %" % | 1w
~ |20 andless| 4900 [ 10900 [ 19400 | 41000 [ 67200 - 4900 | 10900 | 19400 | Table C* [ Table B° =
60 25 4850 | 10500 | 19000 | 40500 | 66000 - 4850 | 10500 19000 | 40500 | 66000 =
30 4650 | 10000 | 18500 | 39000 | 63500 | ~— 4650 | 10000| 18500 | 39000 | 63500 —
35 4300 | 9800 | 17000 | 36400 [59500 | — 4300 | 9800 17000 | 36400 | 59500 -
80 35and less | 6250 | 13800 | 24600 | 52000 | — — 6250 | 13800 = s
100 | 35andless | 7600 | 16700 | 29800 | 62500 | — — | 7600 | 16700] sTaPle | LTable = =
125 35and less | 9200 | 20400 | 36300 | 76500 | — = 9200 | 20400 = =
150 | 35 and less [ 10500 [ 23000 | 41000 — — — 10500 | 23000 — — =
“See Capacity Table below
2" MODEL 243-RPC-B
TABLE INLET OUTLET PRESSURE
ommice | TRESSURE T3t v 1a 1 2 3 s 7 1o 15 20 25 30 38
w.c. w.C. w.C. psig psig psig psig psig psig psig psig psig psig psig |,
15 22000 24000 | 28000] 30000 30400] 29500] 27500] 25600] 20400] — = = — =
TABLE A 20 22000 26000 | 30000 35000| 35600| 35600| 35600| 33300 30500] 22300 — = = pupy |
(1% orifice) 25 22000| 26000 | 30000| 35000| 38000( 41000| 41000| 41000| 38300| 32700| 23700 — = —
30 22000( 26000 [ 30000 35000| 39000| 43000| 47000| 47000| 46000| 41500| 35400 | 25400 — =
15 20000| 20000 21600| 24000| 26000| 25400| 23600| 22000| 17500] — = — = =
20 20000( 20250] 21800| 28000| 29000| 30000| 30500| 28600| 26200| 19100 — = = _
25 20000 | 20500 | 22000 28500 | 30000 | 32000| 34000 | 35000 32700] 28200 20200 — — -
({t‘g}iﬁcg) 30 20000 21600 | 23500| 29500| 32000| 34000| 36000 38000 39400] 35500( 30400 | 21600 — =
40 20000 | 23000 | 26000| 30000 33000 | 36000 | 38500] 41000 | 46000| 48500 44500 | 40500 33400 | 24300
50 20000| 23500 | 27000| 30000| 33000 36000] 39000| 43000 48000] 52000| 57400 | 53200| 50000 | 44620
60 20000| 24000 | 28000 30000| 33000| 36000| 40000| 45000| 50000] 52000| 60000 | 66000| 63500 | 59500
25 20000 20500 | 21000| 21800 21800 21800| 21800| 21400| 20000] 17200 12400| — — =
30 20000| 21600 | 22500| 23500| 24500| 24500| 24500| 24500 24000 21700[ 18500 | 13200 — =
40 20000| 23000 | 26000| 28500| 29500| 29500| 29500 29500| 29500 29500( 27200 | 24500| 20400| 14800
TABLE C- 50 20000| 23500 | 27000 30000| 33000[ 35000| 35000| 35000 35000] 35000| 35000 | 32500 | 30500 | 27100
(%" orifice) 60 20000 24000 | 28000 30000| 33000| 36000| 40000| 40500| 40500 40500 40500 | 40500| 39000 | 36400
80 20000| 24000 | 29000| 30000| 35000| 38000| 41000 45000 48000| 50000[ 52000 | 52000 52000 | 52000}
100 20000| 24000 | 29000| 30000| 35000| 38000] 41000] 45000| 50000] 53000| 56000 | 59000 | 62500 | 62500
125 20000| 24000 | 29000| 30000| 35000| 38000 41000| 45000 | 60000| 64000 | 68000 | 72000 | 76500 | 76500
80 20000| 24000 | 24600| 24600| 24600 | 24600| 24600 | 24600 | 24600| 24600 | 24600 | 24600 | 24600 | 24600,
TABLE D 100 20000 | 24000 | 27000 28500| 28500 28500| 28500 28500 | 28500] 28500 | 28500 | 28500 | 28500 | 28500
(V" orifice) 125 20000 | 24000 | 27000| 30000] 35000 36300| 36300 36300 | 36300] 36300 | 36300 | 36300 | 36300 | 36300],
150 20000 | 24000 | 27000 30000 | 35000 | 36300 41000] 41000 | 41000| 41000 | 41000 | 41000 | 41000 | 41000]




Wlaximum Emergency Pressure

“he maximum pressure the regulator inlet may be subjected
yunder abnormal conditions without causing damage to the
squlator is:

1/4" through 3/4" orifices ............cc.e.... 175 psig
1 OMfiCe v 110 psig
1-1/4" OFIfiICE ..evveviiiieeie e 80 psig

The maximum pressure that may be applied to the control

line connection of the Model 243-RPC and 243-RPC-A with-
out causing damage to internal parts of the regulators is set-
pointplus 5 psig. The maximum pressure the outlet of the 243-
RPC-A and 243-RPC-B may be subjected to without causing
damage to internal parts of the regulator is set-point plus 5
psig. Set-point is defined as the outlet pressure a regulator is
adjusted to deliver.

The maximum pressure that can be safely contained by the
diaphragm case is 45 psig. Safety contained means no
external leakage as well as no part failure bursting.

verpressurization Protection

Protectthe downstream piping system and the regulator'slow
pressure chambers against overpressurization due to poss-
ible regulator malfunction or failure to achieve complete
lockup. The allowable outlet pressure is the lowest of the
maximum pressures permitted by federal codes, state codes,
Equimeter Bulletin RDS-1498, or other applicable standards.
The method of protection can be a relief vaive, monitor
regulator, shutoff device, or similar mechanism.

;apacities at Other Pressures

Capacity for pressure reductions not listed in the table can be
calculated with the following formulae:

1.Q = K\[PO (P1 - Po)
2.Q = KPq
2
Q = maximum capacity of the regulator (in SCGH of
0.6 specific gravity natural gas).
K = the “K" factor, the regulator constant
(see below)
Py = absolute inlet pressure (psia).
Po = absolute outlet pressure (psia).
Use formula 1. when P is less than 1.894.
Po
Use formula 2. when P is greater than 1.894.
Po
Orifice size: 1/4"  3/8" /2~ 3/4" 1" 1-1/4"
“K" Factor: 132 292 520 1100 1800 2480

ther Gases

‘odel 243-RPC Regulators are mainly used on natural
1s. However, they perform equally well on LP gas, nitro-
2n, dry CQO,, air and others.

OTHER GASES CORRECTION FACTOR
Air (Specific Gravity 1.0) 0.77
| Propane (Specific Gravity 1.53) 0.63
1350 BTU Propane-Air Mix (1.20) 0.71
Nitrogen (Specific Gravity 0.97) 0.79
Dry Carbon Dioxide
(Specific Gravity 1.52) 0.63
For other noncorrosive gases: / 0.6
CORRECTION FACTOR = Specific Gravity
s of the Gas

Foruse with gases notlisted above, please contact your Equi-
meter representative or Industrial Distributor for recommen-
dations.



Monitoring
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Monitoring is used to guard against a regulator failure causing
excessive pressure downstream.

A monitor set consists of two regulators in series one of
which is a standby. The main regulator controls normally. The
standby, the monitor, is adjusted for a somewhat higher set-
point pressure so itis normally open and allows the gas to flow
freely. If a failure in the main regulator causes the outlet
pressure to rise, the monitor takes over and controls outiet
pressure to its somewhat higher set-point.

243-RPC regulators can be used for monitoring as illustrated.
Note the following:

1. Eitherregulator can be used as the monitor (main regulator
upstream and monitor downstream, or monitor upstream
and main regulator downstream.) Both arrangements have
their advantages and which is used depends on individual
requirements and preferences.

The upstream regulator (whether the main regulator or
monitor) must have a blocked throat with stem seal and an
external control line. Hence, only use the standard 243-

RPC in the upstream position.

The downstream reguiator (whether the main regulator or
monitor) can be the same as 2 above or have intarnai
control. Hence, a standard 243-RPC, a 243-RPC-A or
243-RPC-8B can be used.

. For the monitor (where upstream or downstraam), a load

limiting regulator should be used on the inlet supply to the
pilot as illustrated. Ad|ust it for set-point 3 to 4 psig higher
than the monitor set-point.

For the mainregulator,aloadlimiting regulatoris necessary
only for outlet pressures below 1 psig where Inlet exceads
40 psig. Adjust it for a set-point 3 to 4 psig higher than the
main regulator set-point.

The capacilty of the regulators in a monitor set should be
calculated by taklng 70% of the capaclty of the smaller
regulator in the monitor set or 70% of either unit If thay are
the same slze.

Maaitar
Ty 24000
240G A (ahvown )
PLR R TNNT]

Contral Line 243-RPC
and 241-HPC-A Only

Typical Installation

Note: Use a Load Limiting
Regulator as shown for outlet
pressures under 1 psig
when inlet exceeds 40 psig.




General Information

Materials of Construction

Bodies ....covvviiiiiieiiiii Cast Iron (ASTM A126 Class B)
Diaphragm Cases........cccccceeueeennn. Die Cast Aluminum Alloy
Diaphragms .........cccccceeeeene Buna-A with Nylon Fabric Insert
Diaphragm Pans .........ccccccevniiiiiniiiiiccne, Plated Steel
Main Diaphragm Coupling ..........ccccceeeeennne. Zinc Die Casting
OFfiCE oo Brass
Valve .......... Viton A or Buna-N Soft Seatin Aluminum Holder
SEEM Brass
LEVETS ..o Plated Stamped Steel
O-Rings and Tetra Seals ..........ccccoevviviiciieiieeiene. Buna-N
Main Spring Seal Cup .....ccccocveveviieenien, Zinc Die Casting
Pilot Adjustment Screw ...............cccccevviieiinnnns Plated Steel
Pilot Seal Cap ...cocvviviiieeiiiiice e Cast Iron
POt Trim Lo Stainiess Steel
Pilot Diaphragm Coupling ........cccccevvvieniuniennne. Plated Steel
Pilot Load Relief ..........c.ooeveiiiiic, Plated Steel
PHlot TUDING ..o Steel
Tubing FittiNgS.....ccovieiieiie e Brass

Metrication

Use the following for metric conversions:

std. metres®hr. x 35.31 = std. ft.¥%hr. (SCFH)
std. ft.%hr. (SCFH) x 0.0283 = std. metres®/hr.

kilograms/centimeter? (kg/cm?) x 14.22 = psig
psig x 0.0703 = kilograms/centimeter? (kg/cm?)

kilopascals (kPa) x 0.145 = psig
psig x 6.90 = kilopascals (kPa)

bars x 14.50 = psig
psig x .069 = bars

millimeters water (mm Hz0) x .0394 = in. w.cC.
inw.c. x 25.4 = millimeters water (mm Hz0)

millimeters mercury (mm Hg) x 0.535 =in. w.c.
in w.c. x 1.868 = millimeters' mercury (mm Hg)

Periodic Inspection

10

Regulators are pressure control devices with numerous mov-
ing parts subject to wear that is dependent upon particular
operating conditions. To assure continuous satisfactory op-
eration, a periodic inspection schedule must be adhered to
with the frequency of inspection determined by the severity of
service and applicable laws and regulations. See bulletin RM-
1343 for complete field service instructions and warranty
obligation.
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Dimensions

T R L
[ S P
2" ANSI 125 Ib. (14" 124" and 2"
&'Ianged Body) | Screwed Bodies) g
k
4 INPT Control Line Connection 4
243-RPC-A 243-RPC ~ 5Dia A .
M _ ' ; 7
/ B nNet 10t "
/ (Approx.)
i - 944
= (Approx.)
4%
1 P 1
e 1Y
% e
S ‘Only 243-RPC 1
-2 K. and 243-RPC-B
- 3%~ 13 %"

Mounting Positions

Position No. 1

Position No. 2

Note: If not specified. position No. 1 will be fumished.

4
SPECIFY
How to Order 1] Pipe Size and Model Number 5.
(Page 3). ) .
2. Screwed or Flanged Connections (applies 6
only to 2" size). ;

3. Mounting Position (above).

. Orifice Size.

Inlet pressure (also maximum and minid
mum if available. :

. Outlet Pressure Setting.
. Capacity Required (SCFH).
. Gas (natural gas, propane, etc.).




o

UL Listed

@
« UL 353

* File # MH 16628

CSA Certified
¢« CSA C22.2 No. LR 53222
¢ Certification # 201527

FM Approved
e Class 3510, 3530
*File#J.I. 17T7TA8.AF

European models tested to EN1854
per Gas Appliance Directive 90/396/
EEC and per Pressure Equipment
Directive 97/23/EC.

DUNGS is an 1SO 9001 manufac-
turing facility.

Pressure switch for
dual modular valves

GAO-A2...
GMH-A2...
GML-A2...

Description
The GAO-, GMH-, and GML-A2... pres-
sure switches are compact pressure
switches for DUNGSmodularvalvetrain
components.

A2 pressure switches are suitable for
making and/or breaking a circuit when
the medium pressure changes relative
tothe set point. The set pointcan be set
inthe field by an adjustable dial with an
integrated scale.

Application

The DUNGS GAO-, GMH-, and GML-
A2... pressure switches are recom-
mended for industrial and commercial
heating applications with DUNGS DMV
duatl modular valves and DUNGS FRI
modular pressure regulators. Various
mounting options allow direct mount-
ing on the housing.

The GAO-, GMH-, and GML-A2 .. pres-
sure switches are suitable for natural
gas, propane, butane, air and other in-
ert gases.



C0-A2... SPOT pressure switch requires no auxiliary power. The GAO-A2... is suitable for making and/or breaking a
.:uit when the set point is exceeded or undershot. A tripped switch is indicated by a neon light after set point is
€:eeded or undershot. Automatic reset when pressure returns below or above set point.

+1H-A2... SPDT pressure switch requires no auxiliary power. The GMH-A2. .. is suitable for making and/or breaking a
c.uit when the set point is exceeded. A tripped switch is indicated by a neon light after set point is exceeded.
Nnual reset is required to reset the switch.

CIL-A2... SPDT pressure switch requires no auxiliary power. The GML-A2... is suitable for making and/or breaking a
c:uit when the set point is undershot. A tripped switch is indicated by a neon light after set point is undershot.
Pnual reset is required to reset the switch.

tecifications

X. operating pressure

GAO-A2-4-2,3,5,6
GMH- and GML-A2-4-4,6
GAO-, GMH- and GML-A2-4-8

7 PSI (500mbar)
7 PSI (500mbar)
14 PSI (1000 mbar)

Fissure connection

O ring flange connection on underside of pressure switch

Tnperature range
(3, GMH- and GML-A2-4

(-, GMH- and GML-A2-4-8

Ambient temperature
Medium temperature
Ambient temperature
Medium temperature

-40 °F to +140 °F (-40°C to +60 °C)
-40 °F to +140 °F (-40 °C to +60 °C)
-22 °F to +140 °F (-30 °C to +60 °C)
-22 °Fto +140 °F (-30°C to +60 °C)

Mterials

Housing

Switch
Diaphragm
Switching contact

Aluminium
Polycarbonate
NBR-based rubber
Silver or Gold

t ctrical ratings

AC eff.
DC

min. 24 V max. 240 V
min. 24 V. max. 48 V

f minal current

Silver (Ag) contact ratings
AC 10A resistive @ 120 VAC
AC 8Ainductive @ 120 VAC
OC min. 20 mA @ 24 VDC
DC max. 1 A@ 48 VDC

Gold (Au) contact ratings

DC max. 5Sm A @ 5 VDC
DC max. 20m A @ 24 VOC

tictrical connection

Screw terminals via 1/2" NPT conduit connection

tslosure rating

NEMA Type 4

{tting tolerance

1

)
s

+15% switching point deviation referred to set point. Adjusted as pressure rises
or as pressure falls, vertical diaphragm position.

\O switching function (upper)
i pressure rises:

NC opens, 2 NO closes

» pressure falls:

\C closes, 2 NO opens

2 NO
COM —

3 ~1 NC

)

\l
)
! (orange)
tlE(naer:')gne) @ N
=

Medium p essu re

GMH switching function
As pressure rises

2 NO closes, 1 NC opens
Neon light ON, tripped.

2 NO
COM —l

3 1 NC

‘l
1
o)
Qs [p] N |

Medlum pressure

!/

GML switching function
shown in Operating state.
As pressure falls

2 NO opens, 1 NC closes
Neon tight ON, tripped.

2N O
com ———
1NC C

3
: S
IR e

Medium pressure




Dimensions inch (mm)
GAO-, GMH-, GML-A2... -

Through hole
for M4 Screw
: 28(72)
Reset button I/- T §
Az N ©
. © ) T 0s%5s]
2/ |
Adapters / replacement parts / Order No. For equipment Notes
Accessories
A2 Mounting kit (included) D226 188 GAO, GMH, GML M4 Screws,
10.5 x 2.25 O-ring
DMV Port 3 adapter (DMV side D214 975 DMV-D(LE) 701 - 703 NPT 1/2° - NPT 2"
mount for high pressure switch)
Replacement conduit adapter 46000-14 GAO, GMH, GML 1/2" NPT
Replacement cover D228 732 GAO
Replacement cover D233 113 GMH, GML
Replacement light D244 156 GAO, GMH, GML 120 VAC, Red bulb
Replacement light D244 157 GAO, GMH, GML 24 V, Red bulb
Gold contact versions
Electrical plug for A2 D219 659 GAO N/A
(For use with D210318)
Electrical plug for A2 D227 644 GMH, GML N/A
(For use with D210318)
DIN Connector for A2 D210 318 GAO, GMH, GML N/A

(Forusewith D219 659 & D227 644)

Definition of switching hysteresis Ap

The pressure difference between the
upper and lower switching pressures




4/ mounting options
11 gas pressure regulator

essure tap
mounting possible...

1 yes
yes
3 yes

4imounting options

1} 053-403 GasMultiBloc 2Pe 3Pa
essure tap
mounting possible...
1 yes, with#D221 630
2 yes
—4
3 yes
4 yes, with#D221 630
2 3 3 2 1
'mounting options 2 7 o o gar
1-D GasMultiBloc; MB-Z 405-412 fH‘T ————————— =
. |
. ssure tap _‘lllma dn b ®
mounting possible... " " 1 !
2 3 4 :
alternativ to 7 = = Pe Pa PBr
no i
3 yes
\
4 yes s 27 p Pa
5 yes, with#D214 975
6 yes, with#D221 630

7 yes

Pe

I
5 34 43 5

PBr




A2 mounting options i 3
DMV 300/500 Dual modular valve

Pressure tap
mounting possible...

1 yes 1 z 3
2 yes

3 yes,with#D214975

4 yes, horizontal

yes, with#D221 630

A2 mounting options - é A
DMV 701-703 Dual modular valve e =
Pressure tap OML‘Y:{{[‘ ~~§<} ‘li]’ B}_"
mounting possible... EERUN B
S
1 yes T ! v
i
2 yes 1
3 yes,with#D214975 4 4 4 4
A I L
4 yes, horizontal : — A -
yes, with #D221 630 1_L 1
A2 mounting options aa a.a
DMV 525,5040-5125/11Dual modular ' ‘m
valve [Nl | LA ‘(EJ -
[ ek |
Pressure tap S I S
mounting possible... ST TTT
1 yes 1
2 yes
3 yes
4 yes
3
5 no 2
1

6 no




Pressure switch for

dual modular valves

GAO-A2...
GMH-A2...
GML-A2...
:chnical data
ype Version Order No. Setting range Switching hysteresis
In.W.C Ap In.W.C (calibrated at)
‘AO-A2... GAO-A2-4-2 D217 085 0.16 - 1.20* <0.12"
:essure switch GAO-A2-4-3 D217 086 0.40 - 4.00" < 0.20"
GAO-A2-4-5 D217 087 2.00 - 20.00" <0.40" 1]
GAO-A2-4-6 D217 088 12.0 - 60.00" < 1.20°
GAO-A2-4-8 D217 083 40.00-200.00" < 4.00"
MH-A2... GMH-A2-4-4 D217 323 1.00 - 20.00* -
essure switch  GMH-A2-4-6 D217 324 12.00 - 60.00" 4 Tfﬂ
GMH-A2-4-8 D217 325 40.00-200.00* --
ML-A2... GML-A2-4-4 D217 337 1.00 - 20.00" -
essure switch  GML-A2-4-6 D217 338 12.00 - 60.00" = l[ﬂ
GML-A2-4-8 D217 339 40.00-200.00“ --

| switches have 120 VAC neon lights factory installed

reserve the right to make any changes in the interest of technical progress.

Karl Dungs Inc.

524 Apollo Drive, Suite 10

Lino Lakes, MN 55014, U.S.A.
Phone 651 792-8912

Fax 651 792-8919

e-mail info@karldungsusa.com

Internet http://www.dungs.com/usa/

Karl Dungs GmbH & Co. KG
P.O. Box 12 29

D-73602 Schorndorf, Germany
Phone +49 (0)7181-804-0

Fax +49(0)7181-804-166
e-mail info@dungs.com
Internet http://www.dungs.com
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Two normally closed safety shutoff
valves in one housing; each with
the following approvals.

4FM»>

CSA Certified

« ANSIZ221.21+CGA 6.5
« C/l Automatic Valves
* File # 157406

FM Approved
* Class 7411
* File # J.1. 3007653

EU Gas Appliance Directive
+ EN161
« CE-0087AU30

US, Canadian and EU Models

DUNGS is an ISO 9001 manufac-
turing facility.

Double solenoid valve
DN 40 - DN 125

DMV-D/11
DMV-DLE/11

Description

The DUNGS Dual Multi-Valve (DMV)
combines two safety shutoff valves in
one compact housing, which can be
wired independently or in parallel.

Valve 1 (V1) of the DMV-D and DMV-
DLE series is fast opening and fast
closing. Valve 2 (V2) of the DMV-D is
fast opening, while V2 of the DMV-DLE
is slow-opening for smoother light-off.
Max. flow adjustment on V1 provides
variable main flow on both models.

Internal profiles and compact design
optimize flow and provide a low pres-
sure drop.

DUNGS”

Directly mounting the following DUNGS
accessories creates a compac! valve
train without additional piping:

- High and low gas pressure switches
- Valve proving system

Application

The DUNGS DMV is recommended for
industrial and commercial heating ap-
plications that require two safety shut-
off valves. The DMV Dual Multi-Valve
is suitable for natural gas, propane,
butane, air and other inert gases.



vv-D... 1

Two normally closed safety shutoff valves in one housing. V1 and V2 are fast opening, fast closing.

Adjustable max flow with V2.

‘MV-DLE.../11  Two normally closed safety shutoff valves in one housing. V1 fast opening, fast closing.
V2 is slow opening, fast closing. Adjustable max flow and Adjustable initial lift with V2.

secifications

ange sizes

DN 40 50 65 80 100 125

Connection flange as per DIN 2501 Part 1, to fit preweld flanges as per DIN 2633
(PN 16) DN 40 to DN 125, ISO 7005 - 1 (PN 16), ISO 7005 - 2 (PN 16)
Construction length as per DIN 3202 Part 1, row F1 for DN 65 to DN 125

ax. operating pressure

7 PSI (500 mbar) FM, CE (Class A) 5 PSI (360 mbar) CSA

ax. body pressure

15 PS! (1000 mbar)

ax. close off pressure

7 PSI (500 mbar) FM, CE (Class A) 5 PSI (360 mbar) CSA

“ectrical ratings (+10% / -15%)

110 - 120 VAC/50 - 60 Hz 220 - 240 VAC/50 - 60 Hz

24 VAC/ 50 - 60 Hz 24VDC
Jwer rating Version Approx. rating [VA] Approx. operating current [A]
OMV-D(LE) 5040/11 20 0.37
OMV-D(LE) 5050/11 90 0.37
OMV-D(LE) 5065/11 110 0.46
DOMV-D(LE) 5080/11 110 0.46
OMV-D(LE) 5100/11 135 0.56
OMV-D(LE) 5125/11 200 0.84
nclosure rating NEMA Type 12

lectrical connection

DIN-connector with 1/2" NPT conduit adapter

Jperating time

100 % duty cycle

losing time

<1s

Jpening time (to max. flow)

OMV-D.../11 Vi&V2<1s
OMV-DLE.../11 V1< 1s;V2 Adjustable to approx. 10 to 20 s at 70 °F

wtial lift adjustment

Adjustable on V2 DLE only; O to 70 % of total flow; O to 25% of stroke

lax. flow adjustment

Adjustable on V1 <10 to 100 % of total flow; <10 to 100% of stroke

Aaterials in contact with gas

Housing:  Aluminum, Steel
Valve seats: NBR-based rubber

\mbient temperature rating

+5°F to +140 °F (-15 °C to +60 °C)

ystallation position

Safety valve upright to lying horizontally

, 3as strainer (standard)

Installed in the housing upstream V1 (23 mesh)

Hosition indication
order separately)

CP| 400 with indication lamps and SPDT interlock switch or
Visual indicator (VI)

lest ports /
>ressure switch mounting ports

G 1/8 ISO 228 ports available on both sides. Each side has two ports upstream
V1, one between V1 and V2, one downstream V2.
G 1/4 1SO 228 on both flanges, upstream of V1, downstream of V2

Jalve proving system

VPS 504; mounts directly to either side of DMV.




Dimensions inch (mm)

Type

DMV-D
DMV-D
DMV-D
DMV-D
DMV-D

DMV-D

5040/11

5050/11

5065/11

5080/11

5100/11

5125/11

DMV-DLE 5040/11

DMV-DLE 5050/11

DMV-DLE 5065/11

DMV-DLE 5080/11

DMV-DLE 5100/11

DMV-DLE 5125/11

110-120 VAC
50-60 Hz
Order No.
D226 061
D226 064
D226 067
D226 070
D226 073

D226 076

D226 115

D226 118

D226 102

D226 104

D226 112

D226 108

220-230 VAC p__
[PSI]

50-60 Hz

Order No.

D224 380
D224 381
D224 382
D224 383
D224 384

D224 385

D224 923
D224 924
D224 925
D224 926

D226 111

D226 107

7

Connection

DN

DN 40

DN 50

DN 65

DN 80

DN 100

DN 125

DN 40
DN 50
DN 65
DN 80
DN 100

ON 125

Dimensions [inch]

Dimensions ([mm]

a

9.5
240

9.5
240
114
290
12.2
310
13.8
350
15.8
400

9.5
240

9.5
240
11.4
290
12.2
310
13.8
350
15.8
400

b

25
62,5
29
73
3.4
87
4.1
104
4.7
119
5.6
142

25
62,5
29
73
34
87
4.1
104
4.7
119
5.6
142

Cc

7.6
192
7.6
192
9.9
251
11.5
293
13.0
331
16.2
412

8.7
220
8.7
220
10.6
269
123
312
151
382
18.2
462

e

3.9
100
3.9
100
4.0
102
5.1
129
5.6
143
6.3
161

3.9
100
3.9
100
4.0
102
51
129
5.6
143
6.3
161

f

5.9
150
6.5
165
7.3
185
7.9
200
8.7
220
10.0
255

59
150
6.5
165
7.3
185
7.9
200
8.7
220
10.0
255

Weigh& [Ibs]
Weigh}t (kg]

;17.2
1 7.8
{18.3
. 83
1322
i14.6
52,0
‘23.6
| 67.5
1306
11.6
rso.e
t

'17.4
l 79
185
i 8.4
| 32.6
114.8
'53.1
| 24.1
|68.6
1311
112.7
st



wuipment variants of

-AV...[11 double solenoid valve,

,gle-stage mode

DMV 5040/11 - DMV 5125/11

tv-D .
AV-DLE I *
2ve ; «
s pressure switch can be mounted: :
on flange , -
downstream of sieve l 4
downstream of valve 2 : 4
ilve V1, double-seat l .
ilve V2, double-seat L4
ilves opening separately : *
| ; 1

}/4ignition gas flange can be mounted

~
n uwn

standard
on request
not possible

MV 5.../11 Flange Accessories

Size *Weld neck # of Holes Bolt size **Bolt part # ***Seal part #
part #
ON 40 D227 137 4 M16x55 D135 940 D100164
IN 50 D227 138 4 M16x55 D135 940 0030221
IN 65 D227 139 4 M16x65 D135 930 0099408
IN 80 D227 140 8 M16x65 0135930 0030254
N 100 D227 141 8 M16x65 D135 930 0030304
N 125 D227 142 8 M16x75 D148 830 0030312

Vhen a control is used alone, one mating flange is needed for each end, for a total of two flanges.

'hen one control is boited to another, such as an FRS to a DMV, one mating flange is needed for each end, for a
tal of two flanges

includes one bolt, one lock washer, and one nut

" one seal needed for each flange




Eclipse
Combustion

Data 720
7/16/03

Butterfly

Product Description

Eclipse Butterfly Valves are designed to control air
and gas flow to all types of combustion systems.
They should not be used as tight shut-off valves.

Types available

Valves are available for either manual or automatic
control and in either full port or reduced port
construction in 1/2" through 4", with NPT or Rc
threads. High pressure drop valves are also available
in 1/27, 3/4" and 1". Wafer type valves are available in
6" and 8".

Thread Connections

The 1/2" through 4" valves are available with either
NPT or Rc threads. The 6" and 8" valves are wafer
type butterfly valves designed to be sandwiched
between flanges on connecting pipes.

Shutters

NPT versions: Furnished with beveled or nonbeveled
shutters.

Rc versions: Furnished with nonbeveled shutters.
Indication

All Eclipse butterfly valves feature an easy to read
indicator plate and a slot on the end of the shaft to
provide visual indication of the disc position.

Control

Manual butterfly valves 4" and smaller have an
adjusting cover for setting disc position. A locking
screw secures the cover at the desired setting.

Automatic control butterfly valves are furnished with
a control arm that can be attached to the shaft. This
allows integration with a variety of position control
devices.

Manual wafer buttertly valves are adjusted by
rotating a control arm which can be locked to the
indicating plate after positioning.

Main Specifications

Valves

Full Port & Reduced Port

version 2

Manual
Control BV

Accessories

Eclipse stocks a selection of electric operators and
mounting kits which can be ordered separateiy. The
extended shait length on the automatic butterfly
valves allows the addition of either a second control
arm for simultaneous automatic operation in dual
valve applications, or a cam for a high/low fire
microswitch arrangement.

ud Note:

ALL 1/2" Butterily Vaives (NPT/Rc, Manual/Automatic
Beveled/Non-beveled) OO NOT have a “separata”
shutter. The shutter is part of the shaft. The terms
beveled and non-beveled do not apply to any of

the 1/2" Butterfly Valves covered in this Data Sheer.

.. < --- SPECIFICATIONS

PARAMETER -
Maximum operating pressure: 1/2' 'h':“ 4
5°& 8
Operating temperature range: NPT version
P 9 P 9 Rc version
Materials of construction: Body:
Shaft:
Shutter:

Shaft Packing Seal:

@ All models

Approvals:

Typical application:

Notes on European applications:

Controi of air or gas flow in combustion system

4° screwed not acceptable for gas use. 3" screwed is acceptable
if pressure is limited to 100 mbar (1.5 psig).

S psig 350 mbar
3 psig 210 mbar
-40to0 140" F. -40t0 60 C
3210 140" F Oto60°C

Powder Coated Cast Iron
Zinc plated steel

Carbon steel

Nitrile rubber (Buna-N)

C € Re 1/2 thru Rc 3 models only

s




NPT Model Selection and Capacities

Full Port Valves Reduced Port Valves
Manual Automatic Manual Automatic i
NPT Beveled shutter ~ Beveled shutter Nonbeveled shutter Beveled shutter Beveled shutter
Size 75° rotation 75° rotation 360Q° rotation 75° rotation 75° rotation
Catalog Catalog Catalog Catalog Catalog !
Number Item Code Number Item Code Number item Code Number Item Code Number Item COdei
172" 102BV-B 501238 | oo | eeeeeens 2BV-A IR e (e e 1 | pe—
314" 1038V-B 501215 3BV-AB 501223 3BV-A 501200 )] — . nhL T -
1" 104BV-B 501216 48V-AB 501224 4BV-A 501201 104BV-RB 501208 4BV-ARB 501231
1-1/4" 1058V-8 501217 5BV-AB 501225 SBV-A 501202 105BV-RB 501209 5B8V-ARB 501232
1-1/2" 106BV-B 501218 6BV-AB 501226 6BV-A 501203 106BV-RB 501210 6BV-ARB 501233
2" 1088V-8 501219 8BV-AB 501227 8BV-A 501204 108BV-RB 501211 8BV-ARB 501234
2-1/2" 110BV-B 501220 10BV-AB 501228 10BV-A 501205 110BV-RB 501212 10BV-ARB 501235
3" 1128V-B 501221 12BV-AB 501229 12BV-A 501206 1128V-RB 501213 12BV-ARB 501236
4" 1168V-8 501222 16BV-AB 501230 16BV-A 501207 116BV-RB 501214 168V-ARB 501237
6" wafer 124BV-8 500915 24BV-AB 500998 |  ceeeseem | ceeemae 124BV-RB 500690 | 24BV-ARB 500975
8" wafer 1328V-8 500913 32BV-AB 500999 [ --eeeee | eeeeees 132BV-RB 500691 32BV-ARB 500976
High Pressure Drop Valve
Manoal TR s Note: Wafer Butterfly Valves are not threaded.
Nonbeveled shutter Nonbeveled shutter For dimensional information, see page 6.
I 90° rotation 360° rotation
Size Catalog Catalog
Number e Gode Number liom.=ode Multitactors for gases other than air
LTy 4028V-HD 100129 4028V-AHO 100130 Gas - Sp. Gr.| Natural - .6 I Propane - 1.5 | Butane - 2.0
3/4° 4038V-HD 100133 403BV-AHD 100134 - T
I 404B8V-HD 100119 404BV-AHD 100123 Multifactor 1.29 | .81 i .70
Full Port
. Flow Coefficient 3 "
NPT Sze Cv-Full Open Capacity scfh air - "wc pressure drop
0.5 0.75 1 15 2 3 4 6 8
12" 5.5 173 212 244 299 345 422 487 595 685
3/4" 15.9 500 612 706 865 998 1,221 1,408 1,720 1,982
1" 29.7 933 1,143 1,319 1,615 1,864 2,280 2,630 3,213 3.702
1-1/4" 65.9 2,071 2,536 2,927 3,583 4,135 5,059 5,835 7,129 8,213
1-12" 111.0 3,489 4,272 4,931 6,036 6,965 8.521 9,828 12,009 13.834
2" 180.0 5,657 6,927 7.996 9,788 11,295 13,818 15,937 19,473 22,433
2-1" 322.0 10,121 12,391 14,304 17,509 20,206 24,719 28,510 34,836 40,131
3" 457.0 14,364 17,587 20,301 24,850 28,677 35,082 40,462 49,441 56,956
4" 819.0 25,741 31,517 36,383 44,534 51,394 62,871 72,513 88.604 102,072
6" wafer 2600.0 81,718 100,055 115,501 141,377 163,154 199,591 230,201 281,283 324,039
8" wafer 4200.0 132,007 | 161,628 | 186,578 | 228,379 | 263.557 | 322,417 | 371.864 | 454,380 | 523,448
]
Reduced Port
NPT Size | FlOW Coefficient Capacity scth air - “wc pressure drop
Cv-Full Open
0.5 0.75 1 1.5 2 3 4 6 8 .
1" 141 443 543 626 767 885 1,082 1,248 1,525 1,757
1-1/4" 22.8 717 877 1,013 1,240 1,431 1,750 2,019 2,467 2,842
112" 314 987 1,208 1,395 1,707 1,970 2410 2,780 3.397 3,913
2" 62.7 1.971 2.413 2,785 3.409 3.935 4,813 5,551 6,783 7.814
2-12" 87.9 2,763 3,383 3,905 4,780 5.516 6,748 7.783 9,510 10,955
3" 149.0 4,683 5.734 6.619 8,102 9,350 11,438 | 13,192 | 16,120 | 18,570
4" 244.0 7.669 9,390 10,839 13,268 15,311 18,731 21,604 26,397 30,410
6" wafer 553.0 17381 | 21,281 | 24566 | 30070 | 34702 | 42452 | 48962 | 59827 | 68.921
8" wafer 721._5 o 22677 27.765 32,051 39,232 45,275 55,387 63,881 78,056 89,921
High Pressure Drop
NPT Ske Flow Coefficient Capacity scthalr - “wc pressure drop
Cv-Full Open
0.5 075 1 15 2 3 4 6 8
e 27 85 104 120 147 169 207 239 292 337
" 142 174 201 246 283 346 399
3:‘.1. i'_; }‘3’; 122 187 228 264 322 372 454 523

Eclipse Butterfly Valves, ver. 2, Data 720, 7/16/03




Dimensions, Manual Valves with NPT threads

FULL PORT REDUCED PORT HIGH PRESSURE DROP

Beveled shutter Beveled shutter 90° rotation Dimensions, inches
N 75" rotation 75° rotation '

- Catalog ltem BORE Catalog item BORE Catalog Item BORE
Number Code Inches Number Code Inches Number Code Inches A = c >
172 102BV-B 501238 0.61 = = - 4028V-HD 100129 044 300 305 205 1.19
3/4 103BV-B 501215 0.87 - = 403BV-HD 100133 055 3.00 307 207 1.06
1 104BV-B 501216 1.10  104BV-RB 501208 (.87 404BV-HD 100119 2x044 287 333 214 131
1-1/4 105BV-B 501217 3.12  1058V-RB 501209  1.02 - 312 358 226 150
i-1/2 106BV-B 501218 1.46 106BV-RB 501210 1.18 3.12 3.82 238 163
2 108BV-B 501219 213  108BV-RB 501211 1.53 3.12 445 270 194
2-1/2 110BV-B 501220 2.64 110BV-RB 501212 1.77 387 509 3.09 225
K] 112BV-B 501221 3.23  112BV-RB 501213 224 3.87 558 3.33 250
4 116BV-B 501222 4.17  116BV-RB 501214 280 500 665 3.84 3.06

- 2.37 >
~<BORE »
A
D
TR Y
¥,
- —m— A >
Dim: inches

Dimensions, Automatic Valves with NPT threads

FULL PORT
Beveled shutter 'Nonbeveled shutter

REDUCED PORT
Beveled shutter

HIGH PRESSURE DROP
360° rotation

Dimensions, inches

75° rotation 360° rotation 75° rotation
I;JPT Catalog Item Catalog Item BORE Catalog Item BORE Catalog Item BORE
1ze No. Code No. Code In. No. Code In. Number Code In. A 8 cC D
1/2  2BV-AB . 501239 - - 0.61 L. - 402BV-AHD 100130 0.44 3.00 3.66 266 1.19
3/4 3BV-AB 501223 3BV-A 501200 0.87 - = 403BV-AHD 100134 0.55 3.00 3.60 260 106
1 4BV-AB 501224  4BV-A 501201 1.10 4BV-ARB 501231 0.87 404BV-AHD 100123 2x0.44 287 390 2.78 131
1-1/4 5BV-AB 501225 5BV-A 501202 1.46 5BV-ARB 501232 1.02 B - 3.12 422 2.90 150
1-1/2 6BV-AB | 501226 6BV-A . 501203  1.65 6BV-ARB 501233 1.18 3.12 447 3.03 163
2 8BV-AB | 501227 8BV-A 501204 2.13 8BV-ARB 501234 154 3.12 509 334 194
2-1/2 |10BV-AB 501228 10BV-A 501205  2.64 10BV-ARB 501235 1.77 3.87 572 372 225
3 12BV-AB | 501229  12BV-A 501206 3.23 12BV-ARB 501236 224 3.87 6.22 3.97 2.50
4 16BV-AB 501230 16BV-A 501207 ' 4.17 16BV-ARB 501237 2.80 500 7.28 447 3.06
Actuator Bracket Mounting Holes
_ o BORE
—-— 237 > ~ 1 '-I o3
A SN A /—2xMB
1/2" thru 2-1/2" 1.
S AP )
10mm2’ Oim: inches 3
& —
4x M8
~— A <«— C —”“” 3& a4 :‘25’
—— > A
o 1.93°
Dim: inches s L
. =
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Rc Model Selection and Capacities

Full Port Valves Reduced Port Valves
Manual Automatic Manual | Automatic
Rc Size Nonbeveted shutter Nonbeveled shutter Nonbeveled shutter Nonbeveied shutter
90° rotation 360° rotation 90° rolation 360° rotation
Catalog Catalog Catalog Catalog
Number Item Code Number Iltem Code Number item Code Number Item Code
1/2 102BVM 101103 2BVM-A 202081
3/4 103BVM 101104 3BVM-A 101248
1 104BVM 101105 4BVM-A 101249 | 104BVM-R| 101255 4BVM-AR 101261
1-1/4 [T I
1-1/2 106BVM 101106 6BVM-A 101250 |106BVM-R| 101256 6BVM-AR 101262
2 108BVM 101107 8BVM-A 101251 | 108BVM-R| 101257 8BVM-AR 101263
2-1/2 110BVM 101108 10BVM-A 101252 |110BVM-R| 101258 10BVM-AR 101264
3 112BVM 101109 12BVM-A 101253 |[112BVM-R| 101259 12BVM-AR 101265
4" 116BVM 101110 16BVM-A 101254 | 116BVM-R| 101260 16BVM-AR 101266
6" wafer Note: Selection information for these valves appears on page 2. Wafer BV Valves are not
8" wafer threaded and may be used with DN 150 and DN 200 flanged fittings. Dimensions page 6
High Pressure Drop Vaive
Manual __ Mitomalic Multifactors for gases other than air
Rc Size Nonbeveled shutter Nonbeveied shutter
90° rolation 360° rotation Gas - Sp. Gr.| Natural - .6 l Propane - 1.5 | Butane - 2.0
Catalog |y o1 code | 239 |iem Code Multifactor | 129 | 81 70
Number Number
1/2 402BVM-HD | 100131 |402BVM-AHD | 100132
3/4 403BVM-HD 100135 |403BVM-AHD | 100136
1 404BVM-HD 100120 |404BVM-AHD | 100100
Full Port
Flow Coefficient . 3, s
[* Capaci m°/h air - mbar pressure dro
e Ske Kv-Full Open pacity n 2 P P
1 2 3 S 8 10 13 15
1/2" 4.7 4 6 7 9 12 13 15 16
3/4" 13.7 12 17 21 27 34 38 43 46
1" 25.5 22 32 39 50 63 70 80 86
1-1/2" 95.8 84 118 145 187 236 264 300 322
2" 155.0 136 192 234 302 382 427 486 521
2-1/2" 277.0 242 342 419 541 . 683 763 868 932
3" 393.0 344 486 595 767 969 1,082 1,232 1,322
4" 704.0 615 870 1,065 1,374 1,735 1,938 2,207 2,368
6" wafer* 2251.0 1,968 2,782 3,405 4,392 5,548 6,197 7,056 7,572
8" wafer® 3637.0 3,180 4,495 5,502 7.097 8,964 10,013 11,400 12,234
Reduced Port
Rc Size Flow Coetficient Capacity nm’h air - mbar pregsure drop
Kv-Full Open
1 2 3 5 8 10 13 15
1" 12.1 11 15 18 24 30 33 38 41
1-1/2" 27.0 24 33 41 53 67 74 85 91
2" 53.9 47 67 82 105 133 148 169 181
22" 75.9 66 94 115 148 187 209 238 255
3" 128.0 112 158 194 250 315 352 401 431
- 210.0 184 260 318 410 518 578 658 706
6" water 279.0 219 592 725 935 1.181 1,319 1,501 1611
3" water 5250 546 772 946 1,220 1,540 1,721 1959 2,102
High Pressure Drop
Rc Size | FloW Coetficlent Capacity nm’/h air - mbar presaurs drop
Kv-Full Open
. 2 3 5 8 10 13 15
72 53 20 28 3.5 4.5 5.7 6.3 7.2 77
23" 28 >4 35 4.2 S.5 6.9 77 8.8 9.4
T 36 37 a4 5.4 7.0 8.9 9.9 1.3 121
* 4" screwed valve not approved for European use. .
oo e DN200 flanged fittings.

6” and 8” wafer type may be used with DN150 and

4
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Dimensions, Manual Valves with Rc threads

FULL PORT REDUCED PORT HIGH PRESSURE DROP
R Nonbeveled shutter Nonbeveled shutter 90" rotation . .
S'c 90° rotation 90" rotation Dimensions, mm
ize
Catalog Item BORE Catalog tem BORE Catalog ltem BORE
Number Code mm Number Code mm Number Code mm A B C D
1/2 102BVM 101103 15.5 - £ 402BVM-HD 100131 1.1 76.2 775 521 30.2
3/4 103BVM 101104 22 = - - 403BVM-HD 100135 13.9 76.2 779 525 270
1 104BVM 101105 28 104BVM-R 101255 22 404BVM-HD 100120 2x 111 73.0 847 545 333
1-1/2 106BVM 101106 42 106BVM-R 101256 30 79.4 970 605 413
2 108BVM 101107 54 108BVM-R 101257 39 79.4 113.0 68.5 492
2-1/2 110BVM 101108 67 110BVM-R 101258 45 98.4 129.2 785 57.2
3 112BVM 101109 82 112BVM-R 101259 57 98.4 141.7 845 635
4 116BVM 101110 106 116BVM-R 101260 71 127.0 1689 975 778
~<BORE »
|
— L .,M\k '
_ —__Y
]
o
———— ————
Dim: mm 8
Dimensions, Automatic Valves with Rc Threads
FULL PORT REDUCED PORT HIGH PRESSURE DROP
Nonbeveled shutter Nonbeveled shutter 360" rotation
360° rotation 360° rotation Dimensions, mm
Re Catalog Item BORE Catalog Item BORE  Catalog ttem BORE
Size Number Code mm Number Code mm Number Code mm A B (& D
1/2 2BVM-A 202081 15.5 - - - 402BVM-AHD 100132 11.1 762 93.0 677 302
3/4 3BVM-A 101248 22 " - 403BVM-AHD 100136 13.9 762 913 659 27.0
1 4BVM-A 101249 28 4BVM-AR 101261 22 404BVM-AHD 100100 2x 11.1  73.0 992 706 333
1-1/2 6BVM-A 101250 42 6BVM-AR 101262 30 o 71794 1135 770 413
2 8BVM-A 101251 54  8BVM-AR 101263 39 79.4 1294 849 492
2-1/2 10BVM-A 101252 67 10BVM-AR 101264 45 98.4 1453 945 572
3 12BVM-A 101253 82 12BVM-AR 101265 57 98.4 158.0 100.8 63.5
4 16BVM-A 101254 106 16BVM-AR 101266 71 127.0 1849 1135 778
Actuator Bracket Mounting Holes
— . —~ BORE
- 60.3 > | ] '1 60.3
R | A S / 2x M8
oo ‘\_—_—_Ii_
S D 12" thru 2-1/2" -z =
B S i
10 E:’_* ) =
. Dim: mm
A
[~60.3 4 — axme
<~ —— A — - > <« C ——— > 3" & 4" ,318
) - B = — * Ll ry
49.1
Dim: mm Dim: mm )
Eclipse Butterfly Valves, ver. 2, Data 720, 7/16/03 5




Dimensions, Wafer type valves

g = E =
< A >
+ F =
— G — +—B—
Manual
valves
+— PortDia. — (Full Port Valve Shown)
I - i D}m;nslor\_s r:wm (in) N _ - B
e -_ : e e S Approx
Size ‘-:‘- geg‘ Port wat.
0. . ode A B (o] D E F G Dia. kg (lb)
Full Port Manual
6" 124BV-B 500915 | 162 (6.38) 57 (2.25) 148 (5.81) 257 (10.13) 289(11.38) 97 (3.81) 117 (4.63) 152 (6.00) 13 (28)
8" 132BV-B 500913 | 162 (6.38) 57 (2.25) 178 (7.00) 317 (12.47) 351 (13.81) 206 (8.13) 130 (5.13) 203 (8.00) 16 (36)
Reduced Port Manual
6" 124BV-RB 500690 | 162 (6.38) 57 (2.25) 148 (5.81) 257 (10.13) 289 (11.38) 97 (3.81) 117 (4.63) 108 (4.25) 16 (39)
8" 132BV-RB 500691 | 162 (6.38) 57 (2.25) 178 (7.00) 317 (12.47) 351 (13.81) 206 (8.13) 130 (5.13) 130 (5.12) 23 (50)
E
F
Automatic G 'L 8
Valves : c
]
.._'_
|
) (Reduced Port Valve Shown)
«~Port Dia.—~
i Dimensions mm (In)
Approx
Size Cat. Item Port wagt.
No.  Code A B8 c D E F G Dia. kg (tb)
Full Port Auto
6° 24BV-AB 500998 162 (6.38) 83 (3.25) 157 (6.18) 257 (10.13) 289 (11.38) 97 (3.81) 162 (6.38) 152 (6.00) 13 (28)
& 32BV-AB 500999 162 (6.38) 83(3.25) 187(7.38) 317(12.47) 351(1383) 205 (8.13) 193(7.60) 203 (8.00) 16 (36)
Reduced Port Auto 57 (10.13) 289(11.38) 97 (3.81) 08 (4.25) 6
6" 24BV-ARB 500975 162 (6.38 83(3.25) 157 (6.18) 2 : : .81 162 (6.38) 108 (4. 16 (35)
8" 32BV-ARB 500976 162 2538; 83 (3.25) 187(7.38) 317(12.47) 351(13.81) 206 (8.13) 193(7.60) 130(5.12) 23(50)

Eclipse Butterfly Valves, ver. 2, Data 720, 7/16/03



Accessories for automatic BV’s

. . Kit Major Components
Control Motor Mounting Kits item Code Bracket Control Rod | Coupling | Crank Arm
Eclipse Rotary Actuator '
RH mount, 1/2 thru 4, ver. 1 100124 21695 20697
LH mount, 1/2 thru 4, ver. 1 100125 21696 20697 Crank
RH mount, 1/2 thru 4, ver.2 100127 21695 Rod not 21048 arms
LH mount, 1/2 thru 4, ver.2 100128 21696 required 21048 not
Perpendicuiar mount, 1/2 thru 1-1/2, ver. 2 100190 21934 21048 required
Perpendicular mount, 2 & 2-1/2, ver. 2 100191 21935 21048
Perpendicular mount, 3 & 4, ver. 2 100192 21936 21048
EMP/EMA, Honeywell
1/2 thru 4 ver. 1 500928 13095 12730-1 14264 500527
1/2 thru 4 ver.2 100099 13095 12730-1 14264 102265
6 and 8 valves 500928-1 13095 12730-2 14264 500537
Honeywell M640 & M940
1/2 thru 4 ver. 1 500758 13095 & 12758 12730-1 14264 500527
1/2 thru 4 ver.2 120079 13095 & 12758 12730-1 14264 102265
Notes:
« Each Eclipse ver. 2 automatic BV is sold with a Control Motor Arm, Item Code 102265.
¢ Control Motor Mounting Kits contain brackets, couplings and misc. screws & washers.
« The kits used with EMP/EMA and Honeywell vaives aiso contain a control rod and crank arm.
« These mounting kits are designed to work with a majority of installations. Some applications
may require specia@mponents.
« Not all kit components are available for individuai sale.
« Contact the factory or your Eclipse representative for more detailed information.

Item Code 21695

p—

(S Right hand mounting bracket
s (6_?43)_1 for Eclipse Rotary Actuator |
(0.6) -— Dims: mm (in.)
~ . 25
U U v (0.99)
78
(3.1)
—_— Y

[~—— 205(8.1) —
j- — 176 (6.9) -—- —1-1

30
- (2
40
(1.6)

L~ 180 (7.1) ——+ [ (1‘12) _

Material:
Powder coated mild steel, 3.4mm (0.13) nominal

thickness.

te——— 205 (8.1)
r ~~- 176 (6.9) -1‘1

30 T z ‘
(1'2);3*_?: - I:b
en': R
_L_L‘,r
b—— 180 (7.1)
Materlal:

Item Code 21696
Left hand mounting bracket
for Eclipse Rotary Actuator

Dims: mm (in.)

Powder coated mild steel, 3.4mm (0.13) nominal thickness.

éEITpse Butterfly Valves, ver. 2, Data 720, 7/16/03 7



Accessories for automatic BV’s (continued)

Perpendicular Brackets for
Eclipse Rotary Actuator

. 9%
(3.75)
24
(0.94)

‘ 7 (.275)

(2.92) —I

143 4X 10 (0.39) —
(5.62)
2.66
(0.10)

1 e

Material:

item Code 21936

Used with 3" & 4" BV's

|..

60.3

(2.37)

1

O— a2
. (1.26)

98
(3.86)

Powder coated mild steel, 3.4mm (0.13) nominal thickness.

Item Code |
21934 21935
use with use with
1/2to 1-1/2 2to 2-1/2
valves valves |
A
Dim| mm (in.) mm (in.)
24
A (0.94) A | 128.0 (5.04) | 109.0 (4.29)
B | 109.1 (4.30) 91.7 (3.61) |
7(.275) c | 858 (3.38) | 103.0 (4.06) |
‘ 0 | 103.0 (4.06) | 121.0 (4.76) |
O
] L 800 _
(3.15)
60.3
2X 10x 19 (2.37)
(0.39 x 0.75) 0 O
0
(o5
—_

Material:

Powder coated mild steel, 3.4mm (0.13) nominal thickness.

Couplings for Eclipse Rotary Actuator

Item Code 20697

Coupling for Eclipse Rotary Actuator
Used with ver. 1 BV's ( 3/8" dia. shaft)

Material: T7075-T6 Aluminum

—
Item Code 13095
Mounting plate

2X 8.7 (.344) x 61 (2.40)
slots

9X @ 6.7 (0.266)
thru holes

Dims: mm (In.}

120.6
a7s)

oo o O

Matertai: Powder coated mild steel

Eclipse Butterfly Valves, ver. 2, Data 720, 7/16/03




Accessories for automatic BV’s (continued)

Crank arms for general use

Crank Arm DIM A" Crank Arm  piM*A"
Item Code mm (in.) Iltem Code mm (in.)
| 500527 9.6  (0.380) 500537 160  (0.630)
500535 12.8  (0.505) 500538 9.6  (0.380)
500536 16.0  (0.630) 500539 128  (0.505)
o"A" »{ ’&*— 5 oA ' |~_
= 1—"5'— T 16.8 %
(0.66) oee —
et — Hex cap screw : A — T Hex cap screw
« 7 5/16-24 X 1/2* 5/16-24 X 1/2"
L BTl
s [OO OO0
12y OO0 OO0
. 4 -
P | X _ - ‘
—r—
Materials: Zinc plated carbon steel Materials: Zinc plated carbon steel
item Code 102265  Dims: mm (in.) Linkage control rods Dia. | Item Length
Inches | Code in. (mm)
+0.24 Fits on i 1
@ 10215 | | 10mm sha : 10175-1 | 12 (305)
168 — — Zinc plated cold rolled steel
(066) i HJLL‘EQ 101752 | 15 (381)
: = Dia. ltem Length 10175-3 | 18 (457)
- Hex cap screw inches | Code In.  (mm) 10175-4 | 24  (610)
CT 51624 X 1/2°
— =N s 12730 8 (203) | 12 |10175-5 | 30 (762)
\/:\‘)I] 12730-1 | 10 (254) 10175-6 | 36 (914)
N A=
P o I 5/16 12730-2 | 15 (381) 10175-7 | 48 (1219)
—— (‘4‘{(‘)35) - 12730-3 | 24 (610) 10175-8 | 60 (1524)
. ) 12730-5 6 (152) 10175-9 | 72 (1829)
Materials: Zinc plated carbon steel
Mounting plates for Honeywell and EMP/EMA actuators
Item Code 12758 Dims: mm (in.) ~;é;26de 1;95 7 Dims: mm (in.)
Mounting plate Mounting plate
9X © 6.7 (0.266) 120.6
thru holes T
'- 139.7 countersunk 82° (4.75)
(5.50) ) 2X 8.7 (.344) x 81 (2.40) |0 O o ol °
slots
D 3 - W o
) er | O | 1397 76.2
i (5.50) (3.00)
@ (5.50) |1 9X @ 6.7 (0.266) o
s N thru holes )
© 4x 8 114"-200 i
tapped holes — 0 o
O@ pe ————Q) 1 "—-—9-_ " | e 9‘5
S 83 (.375)
F 101.6 -I (0.25) Material: Powder coated mild steel
(4.00)
Material: Powder coated mild steel
Eclipse Butterfly Valves, ver. 2, Data 720, 7/16/03 9




Control Motors

Eclipse Stroke  Timing | Torque Electrical © Auxiliary Crank Arm
Model item Cod . ! . .3 ltem Included |
em Code Degrees Seconds . in-Lb  voits Hz. Amps Switch Code w/Motor
Eclipse Rotary Actuator
Std. keypad ACTO04A1AT1ATAX 90 18 30 110/120 50/60 .04 2 Mounts directly
__Keypad inverted 180° __é_CT004A2A1A1AX 90 18 30 110/120 50/60 .04 | 2 to shait
Two Position
EMA
EMA-405 12616 180 20 16 120 60 4 No 15181 Yes
EMA-405-1 10916 90 10 16 120 60 4 No 15181 Yes
EMA-418-1 10912 90 10 60 120 60 9 No 15181 Yes
Honeywell M6184 A 1015 10826 90 30 150 24 60 9 No 18093 No
Position Proportioning with Slidewire Feedback
EMP
EMP-423-1" 12618 90 12 60 120 60 .65 Yes 15181 Yes
EMP-424-1" 12622 90 127 60 120 60 .65 Yes 15181 Yes
EMP-453-1" 12632 90 40 220 120 60 .65 Yes 15181 Yes
EMP-454-1" 12634 90 40° 220 120 60 1.80 Yes 15181 Yes
Potentiometer Slaved Proportioning
EMP
EMP-423-2 12640 90 12 60 120 60 65 Yes 15181 Yes
EMP-424-2 12642 90 12 60 120 60 65 Yes 15181 Yes
EMP-453-2 12646 90 40 220 120 60 .65 Yes 15181 Yes
EMP-454-2 12651 90 40° 220 120 60 .65 Yes 15181 Yes
Honeywell
M9494 D 1000* 16107 90/160 60/120 300 24  50/60 0.8 No 18093 No
M9484 D 1002°* 15800-4 90/160 15/30 75 24 50/60 0.8 No 18093 No
M9484 D 1028* 17997 90/160  30/60 150 24 50/60 0.8 No 18093 No
Proportioning, 4-20mA, Weathertight =
EMP
EMP-423-4 22755 90 12 60 120 60 65 Yes 15181 Yes
EMP-424-4 22735 90 12? 60 120 60 65 Yes 15181 Yes
EMP-453-4 22756 90 40 220 120 60 .65 Yes 15181 Yes
EMP-454-4 22757 90 40° 220 120 60 .65 Yes 15181 Yes
Honeywell
M7284 A 1004 12200 90 30 150 120 50/60 .65 No 18093 No
Notes:

located on the outside of the case.

' Can be used as two position if internal stidewire is not connected
2 Timing can be increased (slower rotation) up to approximately ten times this rating by turning a slotted adjustment screw

3 Rotary actuator=SPST, 120VAC, 0.2A inductive, 0.4 non-inductive .
EMP=SPOT, 120VAC, 5.8A inductive, 12A non-inductive. 240VAC, 2.9A inductive. 6A non-inductive

4 Can be used with 4-20mA signal with item Code 12740 resisistor kit.

Control Motor Accessories

mi:: igz‘;e LR ItS:: Igf:ie Description
EMP/EMA Only Honeywell Only
12674 Auxiliary slidewire kit. 14892 120 to 24VAC transformer.
Mounts ininternally
12670 Auxiliary switch kit, 16291 T e R
12676 Weather resistant cover. 120/50/60/25V secondary 40 VA
12677 Paralleling relay. 11946 Adapter bracket
12707 135 ohm, 90 slidewire. 12659 Screw terminal kit
15766-2 | Converter, 4-20mA. for EMP 12740 Resistor ki

10
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Swivel Connectors
for 5/16”" Diameter Control Rods

Item Code 500558 is a rotating swivel block connector
assembly for joining control rod to control arm. It allows 360°
rotation.

Item Code 500569 serves to connect two control rods to one
controi arm and also allows 360° rotation.

Item Code 14316 swivel connector allows 360° rotation. It
provides a 20° flex from the swivel center line to accommodate
an angular approach of a linkage control rod. but immediacy of
response is less positive than Item Code 14264 (at right).

Item Code 14264 is a non-flexing swivel connector that allows
360° rotation around swivel center line. Ite provides a more
posttive positioning and immediacey of response thatn Item
Code 14316 (at left).

for 1/2” Diameter Control Rods

ftem Code 500542 is a swivel block
that rotates 360°

T T ™

Item Code 500543 is a single ball swivel that
rotates 360° while permitting an angular
approach of rod toward control arm.

Item Code 500544 is a double ball swivel that
connects two rods to one control arm. Allows
angular approach of rod to arm, rotates 360°.

Eclipse Butterfly Valves, ver. 2, Data 720, 7/16/03 11




Eclipse Combustion

ita 720 7/16/03 Litho in US A



TREN DE REGULACION PILOTO

- PILOTO DE IGNICION

REGULADOR DE PRESION 143 B



Bulletin 816
5/88

ECLIPSE NOZZLE MIXING PILOTS*

SERIES NMP-S

3.5-3.0 NMP-S

Eclipse Nozzle Mixing Pilots are designed to reliably ignite
all types of gas, oil, or combination gas/oil burners. The
3.5 Series NMP-S pilots will ignite burners with inputs to
3,000,000 Btu/hr., and the 51.5 Series pilots, depending on
the outlet size selected, will ignite burners rated to 20,000,000
Btu/hr. NMP-S pilots feature easy ignition and extremely stable
operation with air/gas ratios ranging from 50% fuel rich to over
600% excess air. Performance under varying back pressures
or drafts is excellent. The wide operational range of these
pilots simplifies adjustment for maximum signal strength
from fAlame monitoring devices. Their low capacity capabilities
can help improve turndown on small capacity burners.

Nozzle mixing pilots are available in two matn body sizes.

51.5-5.0 NMP-S

The 3.5 Series NMP-S pilots have a1/2" air inlet and 1/4” gas inlet.
They can be ordered with a 3/8” 1/2" or 3/4” threaded outlet.
Maximum capacity of all 3.5 Series NMP-S pilocs is 25,000
Beu/hr. The 51.5 Series NMP-S pilots have a 1-1/4" air inlet and
1/2” gas inlet. If ordered with a 3/4” threaded outlet, the 51.5
NMP:S pilot has a maximum capacity of 65,000 Bru/hr. With a
1" threaded outlet the 51.5 pilot capacity is 90,000 Bru/hr. while
a 1-1/4" threaded outlet provides 150,000 Bru/hr.

All Eclipse NMP-S pilot assemblies are completely packaged
and include: patented burner body; cross loaded gas pressure
regulator; 10mm spark plug; adjustable orifice manual shut-off
gas cock; and adjustable air control valve.

Maximum gas inlet pressure for all sizes is 1/2 psig.

CAPACITIES
(Using Natural Gas—0.6 Sp. Gr.)
3.5-1.5 NMP-S
T
0 5 10 15 20 25
CAPACITY IN 1000'S BTU/HR.
MIN. AIR PRESS. REQ'D. @ t—5 12
PILOT INLET* - "W.C.
MIN. GAS PRESS. REQ'D. @ — g 0
PILOT INLET** (ON RATIO) "W.C.
APPROX. FLAME LENGTH 5 7 9 o 12
(ON RATIO) IN INCHES [

*At {nlet to adjustable pilot air cock.
==At inlet to pilot gas regulator.

«U.S. Pac No. 3.418.060. Canadian Pac. No. 824,463

( Eclipse

Eclipse Combustion



CAPACITIES (Cont'd)

3.5-2.0 & 3.5-3.0 NMP-S

0 5 10 15 20 25
CAPACITY IN 1000'S BTU/HR.
MIN. AIR PRESS. REQ'D. @
PILOT INLET* - “W.C. . 0T—=P—=8.0—*

MIN. GAS PRESS. REQ'D. @ le -
PILOT INLET** (ON RATIO) "W.C. 4.0

je—— 6. 0 ——=~

APPROX. FLAME LENGTH
(ON RATIO) IN INCHES

p—

11 -

*At inlet to adjustable pilot air cock.
**At inlet to pilot gas regulator.

51.5-3.0 NMP-S

12

0 6 10 20 30

40

i
60 65

CAPACITY IN 1000'S BTU/HR.

MIN. AIR PRESS. REQ'D. @

e § ——
PILOT INLET* - "W.C.

MIN. GAS PRESS. REQ'D. @

PILOT INLET** (ON RATIO) - "W.C.

W
k.

10

APPROX. FLAME LENGTH 6 17 1n 13
(ON RATIO) IN INCHES

_ |

15

16

16 17

*At inlet to air butterfly valve.
*=*At inlet to pilot gas regulawor.

51.5-4.0 NMP-S

0 6 10 20 30 40 50

60

70

80

90

CAPACITY IN 1000'S BTU/HR.

MIN. AIR PRESS. REQ'D. @

4
PILOT INLET* - "W.C.

MIN. GAS PRESS. REQ'D. @

PILOT INLET** (ON RATIO) "W.C.

10

APPROX. FLAME LENGTH & a2 e 0
(ON RATIO) IN INCHES |

19

20

21

*At inlet to air butterfly valve.
**At inlet to pilot gas regulator.

51.5-5.0 NMP-S

06 20 40 60 80

100

120

140 150

CAPACITY IN 1000'S BTU/HR.

MIN. AIR PRESS. REQ'D. @ = ' 4
PILOT INLET* - "W.C. -

MIN. GAS PRESS. REQ'D. @ 4

PILOT INLET** (ON RaTIO) "W-C-

10

APPROX. FLAME LENGTH 5 -9 14 17

19
(ON RATIO) IN INCHES |

19

20

20 20

*At inlet to alr butterfly valve.
=«At inlet to pilot gas regulator.



DIMENSIONS
3.5 Series NMP-S

na A wan
B—
]
|
|. |
|
L |
" 1
1? 3/8" N.P.T.
/
i 1/2" N.P.T.
L /
1/4'* N.P.T.
GAS INLET
|
3/4" N.P.T.
L -4
5-1/4"
! 3.5- 3.0 NMP-S
3-1/2"
- CATALOG ASSEMBLY DIMENSIONS APPROX.
NUMBER NUMBER A B WT./LBS.
3.5-1.5 NMP-S 102600 12-1/8 4 4.3
3.5-2.0 NMP-S 102599 12-3/8 4-1/4 4.3
_3.5-3.0 NMP-S 102598 10-7/8 2-3/4 4.0
NOTE: All dimensions are 1n inches.
DIMENSIONS -
51.5 Series NMP-S
s S e NPT
51.5- 3.0
NMP-S

51.5 - 5.0 NMP-8

ASSEMBLY DIMENSIONS |
NUMBER A B
51.5-3.0 NMP-§ 102722 17-3/8 6-1/2
51.5-4.0 NMP-S 102721 17-1/4 | 6-3/8
51.5-5.0 NMP-S 102720 14-9/18 | 3-11/16

NOTE: All dimensions are in inches.
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ECLIPSE INFORMATION GUIDE
" Nozzle Mixing Pilots
Series NMP-S
U.S. Patent #3,148,060 Canadian Patent #824,463
3.5-3:0 NMP-S 51.5-5.0 NMP-S

Eclipse Nozzle Mixing Pilots (NMP) are designed to reliably operation with air/gas ratios ranging from 50% fuef rich to
ignite all types of gas, oil, or combination gas/oil burners. over 600% excess air. Perforrmrance under varying oper-
NMP-S pilots feature easy ignition and extremely stable ating conditions is excellent.

1.0 Operating Parameters & Requirements

Capacities & Pressures
Pilot Fuel

Fuel/Air Ratio

Ignition Plug Supply Power

Main Burner Backpressure

2.0 Installation

See the individual capacities charts in Figures 2 and 3.
Natural or LP gas.

From 50% fuel rich to over 600% excess air.

6000 Volts minimum at 120 VA.

Normally not critical, but backpressure must be added to normal pilot air and gas
pressures to insure reliable pilot operation. Some types of high velocity burners
will produce such a rapid increase in backpressure on lightoff that the pilot
cannot be set to operate reliably under both pre- and post-lightoff conditions. in
such cases, a bypass pilot may be a better choice.

Pilot Thread Coating

Ignition Plug Placement

(Eclipse

Coat the pilot threads with John Crane Thred-Gard High Temperature Anti-Seize
compund or equivalent before attaching the pilot to the burner.

Paosition the ignition plug at the top of the pilot; condensation, which can cause ig-
nition failure, is less likely to occur there.

ECLIPSE COMBUSTION



Figure 1 — 3.5 Series Capacities & Dimensions

=

Recucer ~or
35-2.0NMP-S
- 1/2°NP.T.

Recucer For
3.5-1.5 NMP-S

[C— — A
|
¥ |
Y- /\
l N.P.T.
|
! r k
10" |
!
[
!
e A
| L Am N |
. Adjustable Gas Cock '
174" NPT, (see Figure 3)
QGas Inlet

Tap A"
1/8" N.P.T.

— |

5-1/4"

‘|{~— Air Loading Lire

Capacities

iaimgt:; ~— 3/8"NPT.

Dimensions
NMP-S In Inches
Catalog | Assembly
Number Number A B
3.5-1.2 102600 12-1/8 4
3.5-2.C 102599 12-3/8 4-1/4
3.5-3.0 102598 10-7/8 2-3/4

Using Natural Gas - 0.6 Specific Gravity
NOTE: These pressures are for estimating supply requirements only.
Use Figure 4 for actual pilot set-up.

3.5-1.5 NMP-S
Capacity 11 1000's Btw/'hr. S 10 15 20 25
Min. Air Press. Required, *w.c.* <] S 8 12 12
Min. Gas Press. Required, “w.c.”” 6 6 8 10 10
Approx. Flame Length, Inches S 7 9 11 12

3.5-2.0 & 3.5-3.0 NMP-S

Capacity In 1000's Stu/hr. S 10 15 | 2C 25
Min. Air Press. Required, “w.c.” <) <] 5 8 8
Min. Gas Press. Required, “‘w.c.™ 4 4 5 6 6
Approx. Flame Length, Inches S 7 9 11 12

* Measured at iniet to adjustable air cock. Add any burner block backpressures to these figures.
* Measured at inlet to gas regulator. Add any bumer block backpressures to thase figures.




Figure 2-51.5 Series Capacities & Dimensions

L _ L ] Recucer For
'E.. N.P.T. 51.5-3.C NMP-S
Ges inlet —-— 3/4" NPT
Air Loading Line Igriton Plug Di
J imensions
i 1 r 0#213422 NMP-S In Inches
: D,\'_, Catalog | Assembly
Number Number A B

4-5/8" 513-3.0 102722 17-3/8 6-1/2

i 51.5-4.0 102721 17-1/¢ 6-3/8
a
\

\ N 51.5-5.0 02720 14-9/16 2-11/16
Adjustable Gas Cock Tap “A" Altslrl:w;tsolgr;ﬁlfn
(see Figure 3) 1/8" N.P.T. 90° Apar\!
Capacities

Using Natural Gas - 0.6 Specific Gravity
NOTE: These pressures are for estimating supply requirements only.
Use Figure 4 for actual pilot set-up.

51.5-3.0 NMP-S

Capecity In 1000's Btu/hr. 6 15 | 25| 35 | 45| 55 | 65
. Mu;w_AJ_r F5ress. Required, "w.c.” 4 4 4 4 8 ] 8
Min._G.aEess. Required, "w.c.”* 5 5 5 ) 10 10 10
.A_pprox. Flame Lsngth, Inches 6 9 12 14 15 16 -7
51.5-4.0 NMP-S
Capacty In 1000's Bturbr. 6 30 50 70 c0
_Min. Air Press. Required, ‘'w.C.” 4 4 4 8 8

Min. Gas Press. Required, *w.c.** 4 4 4 10 10

Approx. Flame Length, Inches 6 17 18120 | 21

51.5-5.0 NMP-S

Cagaciry In 1C00's Stw/hr. 6 | 30 | 60 [ 90 | 120 15C
Min. Air Press. Reguired, “w.c.” 4 4 4 8 8 g

Min. Gas Press. Recuired, "w.c.™ e 4 4 10 | 1C 10_
Aporox. Flame Length, Iriches S 1" 17 1 19 [ 20 | 20

* Measured at inlet :0 adjustable ar ccck. Add any burner bicck
tackpressures to these figures.
~ Measured at inlet 10 gas reguiator. Acd 2ny tumer block packpressures 0
these figures.



3.0 Set-Up And Adjustment

i:Shut Off Gas Supply

“Adjust Airflow

Light Pilot

“Adjust Pilot Flame

Turn the gas cock handle to the closed position as shown in Figure 1 or 2. Turn
the gas adjusting screw fully clockwise.

Set the main burner combustion air at its normal startup flow,

3.5 Series: Remove the spark plug and install a 1/8" N.P.T. hose fituing. Connect
a manometer between pressure tap “A" (Figure 1) and the ignition olug hole.
Referring to Figure 4, turn the adjusting screw of the adjustable air cock (Figure 3)
until the measured air pressure drop corresponds to the desired pifot firing raze.
Replace the spark plug.

51.5 Series: Connect a manometer between pressure tap "A" (Figure 2) and the
spare ignition plug hole. Referring to Figure 4, adjust the air butterfly valve until
the measured air pressure drop corresponds to the desired pilot firing rate.

With the spark plug energized, turn the handle of the adjustable gas cock (Figure
3) to the open position, then turn the gas adjusting screw counterclockwise untit
the pilot lights.

Turn the gas adjusting screw until the flame monitoring device is activated and
reliably ignites the main burner. Once the pilot and main burner are lit, recheck
the pilot with startup gas flowing because the resulting higher burner block
pressure may affect the pilot.

Figure 3—-Ad). Orifice Cock
{Ad_iusting Screw—
Yy 3 Clockwise for less gas,

Courterciockwise for more

Cap—
Remove
to adjust.

Handle (Shown open)
Turn 90° to close.

Figure 4 —
For 3.5 Series NMP-S

Air AP, " w.c.

SCFH Airin 100’s

Air Flow Data
For 51.5 Series NMP-S
R l | A
5 T ; ____‘.'7
O | /
. ! 1
I | // i
% - ~-| /
= ’ \ 3 |
I 2 i :
L ’

0 2 4 6 8 10 12 -
SCFH Airin 100’s



3.5 Series
NMP-S

51.5 Series
NMP-S

4.0 Maintenance

Figure 5 — Assembly Detalils

Gas Tube
Set §crew oniti ol Air
Nozzle ,| Loose gnt ‘g" o ug Loading
r Screw ( le Line
Nozzle
Set
\ Section A-A
Gas Holes
Inlet
Gas Tube
Nozzle
Nozzle
Set Screw
r
1 5
Alr
Loading
Line Section A-A
Connection
Gas
Inlet

Pilot Removal

Disassembly

Parts Maintenance

Reassembly

Turn off the gas supply upstream of the pilot. Disconnect air and gas lines to the
pilot and remove the pilot from the bumer.

Remove the ignition plug.
Remove the air loading line from the gas regulator and pilot body.
Unscrew the gas valve train from the pilot body.

Remove the nozzle set screw (refer to Figure 5). Slide the nozzle out of the pilot
body. Note the location of the loose screw in the nozzle of the 3.5 Series pilot.
This screw creates air turbulence upsteam of the ignition plug electrode ard is
required for reliable pilot ignition. Loosen the gas tube set screw and pull the gas
tube from the nozzle.

Clean any parts that are dirty, corroded, or carbon fouled. Clean the spark plug
and check the gap as listed in Figures 1 or 2.

Insert a slightly undersized drill rod into the holes at the discharge end of the gas
tube. Slide the gas tube into the nozzle until the drill rod rests flush against the
nozzle. Tighten the gas tube set screw enough to secure the gas tube, but allow
removal of the drill rod. After removing the drill rod, finish tightening the set screw.
For the 3.5 Series, insert the loose screw into the hole in the nozzle. as shown in
Figure 5, which will place the screw directly upstream of the ignition plug. Siide
the nozzle back into the pilot body and screw the gas valve train into the nozzle
connection. Tighten the nozzle set screw.

Screw the gas valve train to the pilot body.

Replace the air loading line from tne gas regulator and pilot body.
Reinstall the pilot on the burmer.

5



Mode|143 B Servnce Regulator

T0-1038

Valve Body: Cast Iron. 125 psig Working Pressure  Straight Body Angle Body
Spring and Lower Case: Die-Cast Aluminum 3/4" x 3/4" —
Orifice: Brass 34" x 1" - 34" x 1
Fulcrum Pin: Brass 3/4" x 1-1/4" 3/4" x 1-1/4"
Valve Seat/Stem: One piece molded _
Buna-N seat and Zamak stem "x 1 1 x 1
Throat/Support/Stem Guide: Cast Aluminum
integral to lower case 1" x1-1/4 =
Diaphragm Plate: Plated Steel 1-1/4" x 1-1/4" -

Diaphragm: Polyester fabric reinforced Buna-N with integral relief seat and case flange seal
Vent and Valve: Precision-fit polypropylene valve and seat, threaded 3/4" or 1" NPT
Adjustment Screw: ABS cycolac
Closing Cap: ABS cycolac with internal relief valve stop and a hole for available tamper seal wire

Operating Temperature: -20° F to 150°

F (-28.9° C t0 65.5° C)

Corrosion Protection: Dip primed chromate-based primer, topcoat enamel, optional E-coat
Internal Relief Valve: Set to relieve at 7" w.c. — 10" w.c. above normal outlet pressure setting

.. Orifice and Maximum: Inlet Pressure

Part number Color Normal Spring Range ___Part Number Size Pressure '
'071-1637-01 Silver 3.5"w.c. - 10.5" w.c. 018-01029-001 1/8" 125 psig
071-1637-04 Green 3.5"w.c. - 14.0" w.c. 018-01029-002 3/16" 125 psig
071-1637-06 Blue 6.0"w.c. - 8.0"w.C. 018-01029-003 1/4" 60 psig .
071-1637-05 Red 8.75"w.c. -24.5" w.c. 018-01029-035 5/16" 40 psig
071-1637-07 Black 1 psig — 2 psig 018-01029-004 3/8" 30 psig

018-01029-005 1/2" 20 psig

£ i wi iy r
= a0
£
e
1]
=
2
8
&
Lref — .
g 10— "7 Set Pressure 7" w.c. 3/4" Vent -
(=3 1]
0 10 20 30 40 S0 60 70 80 90 100 110

INLET PRESSURE - PSIG

e o Dlmenslons : : _
Body Outlet S|ze A B C D E F.
Straight ~ 3/4"and 1" 1.0"  9.0° 3.0 5.7 5.2 2.0
Straight 1-1/4" 1.1 9.0" 35" 7.4" 3.7. 2.0-
Angle All 1.2" 9.0" 35" 74 3.7 2.0
-~ 0
143-B-20 S 143-B-10 ‘ — C—=}
1 i’ r
I
it
_ | T
| | I
s :] —

For use on other compatible gases,
flow capacities must be adjusted using
the following correction factors:

TypeGas Sp Grav Corr Factor
Air 1.0 0.77
Propane 1.53 063
Propane-air 12 0.71
Nitrogen 0.97 079
Ory CO; 1.52 063

For other non-corrosive gases.
the Correction
Factor is equal to:

v 0.6 / Specific Gravity




Model 143-B .

Qutlet Pressure Set Point 7.0" w.c. @ 50 scfh, variances Qutlet Pressure Set Point 2.0 psig @ 50 scfh, variances not
not to exceed +2.0" w.c. and -1.0" w.c. from set point. to exceed +/- 10% from pressure set point.
Bod)&e Outle : 3/4" _ _ BodySie Outlet: 3/4"

Psig | 1/8" | 316" | 1/4" e | A | 2 Psig | 1/8" | 316" | 14" | sqer | 3t | 12
1 - 200 | 225 | 400 | 450 | 500 5 | 200 | 300 | 400 | 450 | 550 | 650
2 - 300 | 350 | 500 | 550 | 650 10 | 300 | 450 | 650 | 700 | 825 | 900
5 | 300 | 525 | 625 | 650 | 875 | 900 15 | 350 | 625 | 850 | 950 | 1100 | 1125
10 | 400 | 700 | 1000 | 1025 | 1050 | 1175 20 | 450 | 775 | 1000 | 1100 | 1250 | 1500
15 | 600 | 900 | 1200 | 1225 | 1250 | 1300 25 | 550 | 950 | 1200 | 1300 | 1425 | -
20 | 775 | 1100 | 1450 | 1475 | 1500 | 1550 30 | 625 | 1050 | 1400 | 1550 | 1700 | -
25 | 900 | 1250 | 1475 | 1500 | 1525 | - 40 | 825 | 1425 | 1625 | 1800 | - -
30 | 1000 | 1400 | 1525 | 1525 | 1550 | - 50 | 1000 | 1600 | 1750 | - - -
40 | 1225 | 1575 | 1675 | 1700 | - - 60 | 1150 | 1850 | 1950 | - | - -
50 | 1350 | 1700 | 1800 | - - - 80 | 1425 | 2200 | - - - ~
60 | 1500 | 1825 | 1875 [ - - - 100 | 1700 | 2250 | - - - -

80 1650 1850 - - - S
100 1700 1900 - = = =

BodySie Outlet: 1" BodySie Outlet: 1"
3/16" 1/4" 5/16" 3/8" 1/2¢ Psig 1/8" 3/16" 1/4" 5/16" 3/8" 12"
200 275 375 475 500 5 200 300 400 525 575 725
300 450 575 675 725 10 275 500 700 875 1000 1150
550 800 1050 1175 1200 15 400 650 950 1200 1300 1500
825 1300 1550 1600 1625 20 475 825 1250 1600 1700 1725
1075 1600 2000 2025 | 2050 25 600 1050 1500 | 2000 | 2050 =
1300 2000 2200 2225 2300 30 700 1200 1875 2200 | 2300 =
1425 2200 2300 2325 = 40 875 1600 2400 | 2850 ,| - -
1600 2325 2400 | 2425 = 50 1050 1950 2700 = - -
2000 2400 2450 = = 60 1175 2325 3000 = o -
2200 2450 S S = 80 1450 | 2700 - - - -
2500 = = S 100 | 1700 ~ - - - =

BodySie Outlet: 1-1/4"

3 r

3/16" 1/4" 5/1 6" Psig | 1/8" 3/16" 1/4" 5/16" | 3/8" 1/2"
200 275 375 400 450 5 200 275 400 500 525 | “675
- 275 425 525 550 650 10 300 450 650 750 775 900
5 300 525 650 775 900 1000 15 375 600 825 900 950 1200
10 400 800 900 925 1000 | 1100 20 500 700 1000 | 1100 | 1150 | 1500
15 525 1050 | 1050 | 1075 | 1100 | 1200 25 550 850 1200 | 1250 | 1350 =
20 625 1225 | 1200 | 1300 | 1400 | 1500 30 650 1000 | 1400 | 1425 | 1600 =
25 700 1425 | 1400 | 1425 | 1450 = 40 775 1200 | 1750 | 1800 s =
30 775 1600 | 1625 1625 | 1650 - 50 900 1400 | 1950 - = =
40 950 1750 | 1800 | 1900 - o 60 1050 1600 | 2200 - - -
50 1100 1800 1900 - - = 80 1425 | 1800 - = - ~
60 1175 | 1900 | 1950 = - - 100 | 1700 | 2000 = - - -
80 1550 | 2000 = = - =
100 | 1900 | 2100 = = - =

Flow capacities in SCFH of 0.60 specific gravity gas @ 60°
and 14.7 psia.

For maximum performance, maximum inlet pressure should
I not exceed maximum capacity rating for any given orifice size.

& SCNSUS

—~ METERING SYSTEMS
805 Liberly Boulevard  Fax (814) 375-8460

DuBais. PA 15801 WYON SBNSUS COM i
800-375-8875 (02en “North American Gas™)

.04-RVO-IM 9-8 POSmON $-3 POSMON 9-12 0
& Sensus Metering Systems 2004 Made in USA c2:04-R BOSHIOH
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COPYRIGHT

DiISCLAIMER NOTICE

LiABILITY AND
W ARRANTY

Copyright 1997 by Eclipse Combustion, Inc. All rights reserved worldwide. This
publication is protected by federal regulation and shall not be copied,
distributed, transmitted, transcribed or translated into any human or computer
language, in any form or by any means, to any third parties, without the express
written consent of Eclipse Combustion, Inc., Rockford, lllinois, U .S A.

In accordance with the manufacturer’s policy of continual product improvement,
the product presented in this brochure is subject to change without notice or
obligation.

The material in this manual is believed adequate for the intended use of the
product. If the product is used for purposes other than those specified herein,
confirmation of validity and suitability must be obtained. Eclipse Combustion,
Inc. warrants that the product itself does not infringe upon any United States
patents. No further warranty is expressed or implied.

We have made every effort to make this manual as accurate and complete as
possible. Shouid you find errors or omissions, please bring them to our attention
so that we may correct them. In this way we hope to improve our product
documentation for the benefit of our customers. Please send your corrections
and comments to our Marketing Communications Manager.

It must be understood that Eclipse Combustion’s liability for its products,
whether due to breach of warranty, negligence, strict liability, or otherwise, is
limited to the furnishing of burner monitoring system replacement parts and
Eclipse Combustion will not be liable for any other injury, loss, damage or
expenses, whether direct or consequential, including but not limited to loss of
use, income of, or damage to material arising in connection with the sale,
installation, use of, inability to use or the repair or replacement of Eclipse
Combustion’s products.

Eclipse Combustion,Inc., for a period of one year from shipment, warrants each
Veri-Flame burner monitoring system to the original purchaser to be free from
defects in material and workmanship under normal use as defined hereafter.
Any operation expressly prohibited in this Guide, any adjustment or assembly
procedures not recommended or authorized in these instructions, shail void
the warranty.
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About this manual

AUDIENCE

ScorE

DocuMENT
CONVENTIONS

This manual has been written for the people who select and install the product
and the technicians who work on it. They are expected to have previous expe-
rience with this kind of equipment.

This manual contains essential information for the proper installation and op-
eration of the Eclipse Veri-Flame Burner Monitoring System.

Following the instructions in this manual should assure trouble-free installation
and operation of the monitoring system. Read this manual carefully. Make sure
that you understand its structure and contents. Obey all the safety instructions.

Do not deviate from any instructions or application limits in this manual with-
out written consent from Eclipse Combustion, Inc.

If you do not understand any part of the information in this manual, do not
continue. Contact your Eclipse sales office or Eclipse Combustion, Inc., Rock-
ford, lllinois.

There are several special symbols in this document. You must know their meaning
and importance.

The explanation of these symboils follows. Please read it thoroughly.

Danger:

Indicates hazards or unsafe practices which WILL result in severe
personal injury or even death.

Only qualified and well trained personnel are allowed to carry out
these instructions or procedures.

Act with great care and follow the instructions.

Indicates hazards or unsafe practices which could result in severe
personal injury or damage.
Act with great care and follow the instructions.

Cautior:

Indicates hazards or unsafe practices which could result in damage to the machine or
minor personal injury.

Act carefully.

Note:
Indicates an important part of the text.

Read the text thoroughly.

Eclipse Veri-Flame Instruction Manual 818-2/02



How TO GET HELP If you need help, you can contact your local Eclipse Combustion sales office.
You can also contact Eclipse Combustion, Inc. at:

1665 Eimwood Road
Rockford, lllinois 61103 USA

Phone: 815-877-3031
Fax: 815-877-3336

E-mail: eclipse@eclipsenet.com
http://www.eclipsenet.com
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Introduction

ProbucT
DESCRIPTION

The Eclipse Combustion Veri-Flame Single Burner Monitoring System controls
the start-up sequence and monitors the flame of single gas, oil, or combination
gas/oil burners. There are three different models to the Veri-Flame line: the no
purge, the purge and the modulation models. Each model features field select-
able trial for ignition (TFl). Each model is also available for use with four types
of flame sensor: ultraviolet (UV), self-check UV, infrared (IR) and flame rod.

The Veri-Flame No Purge and Purge models are available in three different
series—5602, 5603 and 5605. The 5602 Series is UL listed, CSA certified, FM
approved and IRI acceptable; the 5605 Series is UL listed, FM approved and IR!

~acceptable. The 5603 Series is for 240VAC applications not requiring US or

Canadian certifications.

The Veri-Flame Modulation model is available in two different series: 5602
and 5603.Both series are capable of modulation (high and low fire purging). The
5602 Series is UL listed, CSA certified, FM approved and IR| acceptable. The
5603 Series is for 240VAC applications not requiring US or Canadian certifica-
tions.

Figure 1.1 Veri-Flame Single Burner Monitoring System (Purge Unit Shown)
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Specifications

INTRODUCTION This section gives a detailed overview of Veri-Flame specifications and dimensions.
Specifications
PARAMETER DescripTiOn
Supply - Series 5602 & 5605: 120 VAC (-10%, -15%), 50/60 Hz standard i

Series 5603: 240VAC (-10%. -15%), 50/60 Hz standard.
Internal power consumption: 12 VA (exciuding external connected loads).

Flame Failure Response

Temperature Ranges | Unit Model Nos. Temperature Range '__‘;j
Veri-Flame All Vodels -40"to +60 C (-40 to ~140 F) |
90" U.V Scanner 5600-90A -20 to +60 C (0 to 140°F)
UV Scanner 5600-91 -20 to +125C (0" to +257 F) |
NEMA4J UV Scanner 5600-91N4  -20"to +125C (0 to -257 F)
I.R. Scanner 5600-928 -40" to +110°C (40" to -230 F) i
UV/IR Scanner 5600-925C -200to +80°C (0 to +176°F)
Self-Check U.V. 5602-91 -200 .0 +60°C (0 to ~140F) |
Remote Display 560208 0"to50C (32 to122°F) |
Remote Display 560208P 0t50C (32 tol122F) |

3 seconds =0.5 seconds.

Trial For Ignition (TFI)

No Purge & Purge Models:
Series 5602 & 5603: five or 10 seconds selectable.
Series 5605: ten or 15 seconds selectable.

Modulating Model: 5 or 10 seconds selectable

Pitot Interrupt (if selected)

10 seconds.

i Selectable from 0-225 seconds in 15 second increments.
Purge Time |
A UL, CSA Relay Contact Rating |
Function Terminals Inductive Load Resistive Load
Output Ratings for 120VAC | Gas Valve 3.5 175VA. 1/10 HP 10 amps
(maximum total connected '_lgni[ion 4 375 VA 10 amps 5
CEEC BRI Gz “Motor or Contactor | 8 470 VA, 1/2 HP _“-W]B'amps -
| Control Signal A 10.11,12,13 175VA 10 amps ’
’ Relay Contact Rating
e Terminals | Resistive Load
Output Ratings for 240 VAC Valves. Ignition 3.4,5, 5 amps ,
(maximum total connected Motors or Contactor 8 16 amps '
load not to exceed 15 amps) " Alarm ' A 5 ar;ps ' '
Control | 10, 11,12, 13 5 amps

(continued onto next page)
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Specifications (continued)

PARAMETER

DESCRIPTION

Approvals
(See chart below.)

+ No Purge & Purge Models:

Series 5602: UL listed, CSA certified, FM approved and IRI acceptable. '

Series 5603: No approvals.
Series 5605: UL listed, FM approved and IRl acceptable.

+ Modulating Models:

Series 5602: UL recognized (must be mounted in panel), CSA certified, FM

approved and IRI acceptable.
Series 5603: No approvals.

Shipping Weight

* 1.4 kilograms (3 Ibs.) for all Veri-Flame models.
+ 0.9 kilograms (2 Ibs.) for Models 5602-10 & 5602-10-1 bases.
+ 1.2 kilograms (2.6 Ibs.) for Model 5602-40 base.

Dimensions

10

Approval Information

@ UL Listed, Guide No. MCCZ, Fil éH12613
CA) UL Recognized, Guide No. MCCZ2, Fit eMH12613
3

@- CSA Certified, Ci assNo. 2632 01, Fil €37456

<&w> FM Approved, ClassNo. 7610, Report 1Y2Ad. AF

Veri-Flame Unit/All Models

I—\

al

ey

‘VeriFlame i
P~ ———— A

||

L4—76mm = L —133mm --—-

(3" (5-1/4") Squar e

Veri-Flame Bases/Purge & No Purge Models
Model Numb er 5602-10

Model Number 5602-10-1

\ ] ) ] ) | A |
. —®- —B—- 5.5mm -1 »9— -~ | |
£ i ' (7/32") Dia. | '
=~ B Mounting | |
127 i | 127mm‘
(sf‘r;m S Hol es(4) ‘ : (5" |
Squar e oo ..::i Knockouts l Squar e|
—(10) for O [ ‘
O i A O _&-| 13mm (1/2" [_@_ ¥ ’ .
Yo b Conduit ( Y L
""" - } =
)
— = —— 19mm
——>t 38mm —102mm - 13mm 102mm —= r
TR @) Sauare (1/2°) (4") Sauare | (347)
- = b
—124mm Soae 38mm
(4-7/8") (1-1/2")
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Dimensions (continued)

Veri-Flame/Modulating Model with Base Model Number 5602-40

| A A
l i et
l ’ 2dmm
; (15/16")
—— 171mm
(6-314")
25mm
(17
A
Y Y
Remote Display Model Number 5602-DB 89mm
102mm (3-1/12")
—(4") Square - — - 54mm <~ Square -~
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DIP Switch Selection

INTRODUCTION

v

DIP Switch Location

DIP Switch Access

No Purge
DIP Switch Settings

Modulation & Purge
DIP Switch Settings

This section details the location, selection and description of the Veri-Flame
DIP switches, which allow for sequence and timing functions as well as sys-
tem configuration.

Caution
To avoid electric shock, shut off the power supply when installing or removing any control
device. Flame monitoring systems must be installed by a qualified, licensed technician.

Al of the DIP switches are located in the back of each Veri-Flame unit (see Fig-
ure 3.1 on page 13, or the photograph on page 8)

To gain access to the DIP switches, the Veri-Flame must be separated from the
back box (for visual reference, please refer to "Dimensions” on page 10). This
separation will expose the DIP switches on the back of the Veri-Flame unit.

No Purge models of the Veri-Flame only use three of the eight DIP switches, as
shown in the labels in Figure 3.2 on page 13. They are as follows:

SW1: Recycling mode selection (On =Recycling; Off = Non-recycling)
SW2:Pilot selection (On = Intermittent,where pilot remains on during burner cycle;
Off = Interrupted, where pilot valve closes after main burner is established).

SW3: Trial-for-ignition (TFI) range selection (For 5602/5603 units: On =10
seconds; Off =5 seconds. For 5605 units: On=10 seconds, Off =15 seconds).

Modulation and purge models of the Veri-Flame use all of the eight DIP switches,
as illustrated in Figure 3.2 on page 13. They are as follows:

SW1: Recycling mode selection (On =Recycling; Off = Non-recycling)
SW2:Pilot selection (On = Intermittent, where pilot remains on during burner cycle;
Off = Interrupted, where pilot valve closes after main burner is established).
SW3Trial-for-ignition (TFl) range selection (For 5602/5603 units: On =10 seconds;
Off =5 seconds. For 5605 units: On=10 seconds; Off = 15 seconds).

SW4 through 7:Purge time selection. Total purge time is the sum of each switch
selected.

SW8: Post purge selection. (On=15 second post purge).
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Figure 3.1 DIP Switch Location

Close-up of DIP switches on
back side of all Veri-Flame modeis.

Figure 3.2 DIP Switch Labels with Selections
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Function Summary

INTRODUCTION

STANDARD FEATURES

Interlocks and Limit
Switch Input (Terminal 7)

Combustion Air
Switch Input (Terminal 6)

Main Fuel Valve Closed
Switch (Terminal V)

Low Fire Start

14

This section describes the features of theVeri-Flame. Itis brokeninto three categories:
Standard features, Optional features and the LED Indicator Lights on the front cover.
Refer to Figure 5.5 for sequence diagrams.

The foilowing function features are standard on the Veri-Flame models as noted:

This input is considered the normal operation control or run input to the Veri-
Flame system. Interlocks are generally pressure or temperature switches which,
when activated, start the burner. Limit switches are generally pressure, tempera-
ture and other switches which, when activated, stop the burner. The interlocks and
limit switches are wired in series. A break in this circuit will shut the burner down,
but will not produce an alarm.

For purge and modulation models: This input is for monitoring the
combustion air switch separately from other interlocks and limits. The Veri-Flame
checks the air flow switch input is open before start-up, closed during operation,
and open again at burner shutdown, thus preventing operation with an air switch
that is defective, maladjusted or jumped. This input has about a 2 second delay to
filter out and ignore a momentary interruption.

The input will be proven open before start-up and after shutdown. If the input is
improperly powered before the fan output is energized, the system error light will
blink. The input must de-energize within 30 seconds or the Veri-Flame will lockout.

After the fan output has energized, the air switch input must be made within 10
seconds. If not proven, then the system will lockout, the alarm output and the air
failure light will come on. However, if the unit has the optional air switch input
hold feature, the sequence is held indefinitely without causing a lockout. When the
air switch input is made, then the sequence continues.

If the air switch opens during the main firing cycle, the system will either lockout
or recycle, depending on the DIP switch recycle selection.

Purge and No-Purge models: the Veri-Flame can be interlocked with the
main valve closed switch. This feature checks the switch position before
start-up and after shutdown to insure proper valve operation when the
jumper on the base is cut.

For modulation models: when wired, the system checks for the low fire start
position prior to light-off.

Eclipse Veri-Flame Instruction Manual 818-2/02



Main Fuel Valve Closed/
High Fire Purge Check
(Terminal D)

Recycle Mode

Pilot Test Mode

Test Mode Run Mode
(Button in) (Button Out)

Interrupted or
Intermittent Pilot

Post Purge

Spark, Pilot Flame &
Main Flame Separation

System Errors &
Lockout Conditions

For modulation models: This feature is enabled when the jumper on the
base is cut. The system checks that the high fire position switch and the
main valve closed switch are both made at the end of the high fire purge.

For all models: when selected, the Veri-Flame will restart the sequence after
flame or air faiture. The recycle mode allows the system to re-initiate the start-
up sequence automatically provided the main burner has been operating for
at least 35 seconds. If the pilot flame fails to light during recycling, the system
will lock out and annunciate a pilot flame fail. If the recycle is successful and
the main burner is operational for at least 35 seconds, the system is ready for
another recycle. At no time will the system recycle in the event of pilot flame
fail.

For all models: this mode is entered by depressing the TEST/RESET button on
the front cover. In the pilot test mode, the Veri-Flame will hold the sequence once
the pilot flame is established (i.e., the main valve is not energized). \When in the
pilot test mode, the green “Interlocks Closed” light blinks.

To exit the pilot test mode, simply push the TEST/RESET button again and the
Veri-Flame will exit the pilot test mode (the green “Interlocks Closed” light
stops blinking but remains lit) and restart the sequence.

For all models: pilot mode is selected using the DIP switch SW2. An inter-
rupted pilot shuts off 10 seconds after the main valve opens. An intermittent
pilot continues during the entire main flame firing cycle.

For purge and modulation models: post purge is enabled by DIP switch
SW8. A post purge maintains the combustion air fan output for 15 seconds
after the interlocks and limit switch input have opened.

For all models: during the trial for ignition period (TF!), the pilot valve and
ignition coil remains energized. At the end of the TF{, the pilot flame remains
on and the ignition coil is de-energized. After a five second delay to prove the
pilot flame, the main gas valve is energized.

A system error (illuminated by the red "System Error” LED on the front cover)
prevents gasignition. The unit will continue its sequence after the error Is cleared
A lockout condition energizes the alarm output and de-energizes the gas valve
and ignition outputs. The unit must be reset to clear the alarm and start the
sequence. To reset, the button must be pressed twice so that the button is in
the out position.

The following system errors result in immediate lockout conditions:

1) Wiring error which puts external voltage on the output terminals (for
all models).

2) Welded internal contacts or other malfunctions in the Veri-Flame (for all
models).

3) Main fuel valve (for all models)-open after cycle shutdown or before
start-up. The system error light blinks twice and then remains on. The
fan output terminal 8 will energize. .

Eciipse Veri-Flame Instruction Manual 818-2/02
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System Errors &
Lockout Conditions
(Continued)

High to Low Fire Purge
Modulation Capability
with High to Low Fire
Position Switch Interlocks

4) Low fire fail (for modulating model)-low fire switch open prior to trial
for ignition.

5) High fire fail (for modulating model)-high fire switch is not closed at the
end of high fire purge.

The following situations will result in a lockout condition:

6) Air failure (for purge and modulation models) - loss of combustion air
anytime during the operational cycle. The Air Failure LED will be on for this
condition. (See "Recycle Mode”).

7) Pilot flame fail (for all models) loss of flame during the trial for pilot ignition
period. The Flame Failure LED will be on for this condition.

8) Main flame fail (for all models) loss of flame during the main burner trial for
ignition or run period (recycling not selected). The Flame Failure LED will be
on for this condition.

The following result in lockout conditions after 30 seconds, the system error
light blinks about 14 times and then remains on:

9) If a flame is detected out of sequence, which may be caused by:
a) afaulty scanner (for all models);
b) electrical interference on the sensor wiring (for all models);
c) a flame exists in the burner or in the line of sight of a scanner, due to
a gas leak, product fire or other condition (for all models).

10) Air flow switch closed before start-up (for purge and modulation models).

For modulation models: the modulation feature incorporates a high fire purge
time and a low fire purge time into the purge sequence. This feature allows the
Veri-Flame to sequence internal dry contacts which can be used by the customer
requiring a high fire purge of the combustion chamber before ignition.

The high fire and low fire purge times are selectable by means of DIP switches
(see Section 3,"DIP Switch Settings” on page 12):
SWA i, 15 seconds SWE i, 60 seconds
SWS e 30 seconds SWT i, 120 seconds

The selected times are additive and apply to both the high fire and low fire purge
times (that is, high and low fire times are always identical).

The modulation terminals will sequence as follows:

Sequence Step Internal Contact Connections

Power Off

Terminal 10 (Common)

Terminal 11 (Auto)

Power On, Limits Open

Terminal 10 (Common)

Terminal 12 (Low Fire)

Purge To High Fire

Purge To Low Fire

Terminal 10 (Common

Terminal 12 (Low Fire)

Automatic Modulation

Terminal 11 (Auto)

Aiarm and Lockout

(
(
Terminal 10 (Common)
(
(
(

)
Terminal 10 (Common)
Terminal 10 (Common)

(
(
Terminal 13 (High Fire)
(
(
(

Terminal 12 (Low Fire)

The Automatic step occurs when the burners are operating and allows the .

burner firing rate to be controlled by an automatic temperature controller.
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OPTIONAL FEATURES

Air Switch Input Hold

Remote Display &
Power Supply

Manual Reset on
Power Outage

StaTus LIGHTS &
PusH-8UTTON

Interlocks Closed

Air Failure

System Error

Flame Failure

Low Fire

High Fire

Auto

Test/Reset

Flame Signal

The following features are available on select models, or when optional equipment
is purchased.

For purge/modulation models: holds the sequence indefinitely until air switch
input is confirmed without affecting the air failure function and causing a lockout.

Two models of remote display are available. The model 5602D8B operates
on 24VDC and has no keypad. The model 5602DBP operates on
120VAC and has a keypad for reset function. The display is door panel
mounted and features a liquid crystal display in a a DIN housing. The
unit connects to the Veri-Flame by a cable to the flame signal test jack,
and receives a serial communication on each sequence state change. The
display incorporates the following functions:

1) Provides status messages for the Veri-Flame sequence (see
section 9).

2) Indicates lockout conditions when they occur, as well as the
amount of time into the sequence when the lockout occurred
(see section 9).

3) Provides continuous monitoring of the burner’s flame signal
strength and run time during main burner operation.
This optionai feature requires a reset on initial application of power or after an
interuption of power. The system error light blinks rapidly (about 4 times per
second) and a remote display will show "PUSH RESET TO START". The reset
button must be pressed in and out to start

Al of the status lights and the TEST/RESET push-button are located on the front
cover of the Veri-Flame. This section describes their respective functions.

For all models: this green LED illuminates when the operation limits are made.
These limits are wired in series to terminal 7. This input becomes energized to

begin the burner sequence. When in the test mode, this LED blinks (see "Pilot Test
Mode” on page 15).

For purge and modulation models: this red LED illuminates whenever com-

bustion air is lost during the operational cycle of the Veri-Flame.

For all models: this red LED illuminates when a system error is detected (see
"System Errors & Lockout Conditions” on pages 15-16).

For all models: this red LED iliuminates when a pilot or main flame fails.

For modulation models: this yellow LED illuminates during the low fire pe-
riod of the purge cycle.

For modulation models: this red LED illuminates during the high fire period
of the purge cycle.

For modulation models: this green LED illuminates during the automatic pe-
riod which occurs 20 seconds after the main valve is energized.

For all models: this push-button is used to activate the pilot test mode or to
reset the Veri-Flame unit.

For all models: this red LED is located behind the signat test port and illumi-
nates when a flame signal is present.

Eclipse Veri-Flame Instruction Manual 818-2/02
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System Installation

INTRODUCTION

Interlocks and
Limit Switch Input

Combustion Air
Switch Input

€

In this section, the necessary procedures are detailed to integrate aVeri-Flame into a°
burner system; Figures 5.1 and 5.2 illustrate the various terminal strips mentioned.

Note:
Shut off the power supply before the Veri-Flame is removed or replaced from the base.

Installation and maintenance must conform with the National Electrical Code and all
other national and local codes and authorities having jurisdiction. Flame monitoring,
systems must be installed by a qualified, licensed technician.

Wire external interlock, control, and limit switches in series to this input. Guard
against induced voltage levels to wiring connected to this input. In some extreme
wiring runs, reduction of induced voltages may require a load (relay or light) connected
to terminal 7 to avoid system error lockouts. This input is the power source for the
valve and ignition output terminals. Be sure all switches wired to this input can handle
the current required by the total of all loads connected to terminals 3, 4,and 5.

For purge and modulation models: Wire any switches and contacts in
series to this terminal for proving air flow function and relating to the air failure
light. Power must not be immediately present at terminal 6 when power is first .
applied to terminals 1 or 7.

If this terminal is not used, place a jumper between the combustion blower out- "
put (terminal 8) and the air switch input (terminal 6).

If the combustion air blower is controlled outside of the Veri-Flame system, then |
a three way solenoid valve must be connected between the air switch port and

the blower sensing port. The valve de-energized state should vent the switch

to ambient pressure. The energized state then connects the air switch to the

blower sensing port. Power the valve from the blower ouput terminal 8. If

accepted by local codes, the air switch could be wired between the combustion

blower output and the air switch input. Connecting the air switch in this man- .
ner will satisfy the open contact (air short) check on the switch.
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Ignition Wiring

Low Fire Input

Main Valve
Closed Switch

High Purge Input

Remote Reset

Remote Display &
Power Supply

Route ignition wiring a sufficient distance from all sensors and other low volt-
age wiring to avoid electrical interference, which may cause erratic operation
of the Veri-Flame system. Keep the high voltage wire run from the ignition trans-
former as short as possible. The best condition is to mount the ignition trans-
former close to the burner and keep a low impedance path from the burner
ground to the case of the transformer. Make sure the high voltage lead and
ground return paths do not create a loop antenna around the Veri-Flame and
sensor wiring.

For modulation models: it is possible to wire the system for checking low
fire start position prior to pilot ignition. To use this feature, the low fire start
switch must be connected between terminal 3 and the pilot valve (see Figure
5.2). On direct spark burners, a by-pass contact must be wired around the low
fire switch, see relay and contact CR in Figure 5.3.

The system can be wired to check for the main valve closed switch on the main
gas valve prior to start-up and after the end of the burner cycle.

For purge and no purge models: the main valve closed switch must be con-
nected to Terminal V and the jumper in the base must be cut (see Figure
5.4 on page 22).

For modulation models: the main valve closed switch must be wired in se-
ries between the air flow switch and the high purge damper switch (see Figure
5.1 on page 20). To use this feature, the jumper in the base must be
cut.

For modulation models: the system can be wired to check for high purge
position during the high fire purge portion of the sequence. To use this fea-
ture, the red jumper in the base must be cut and the high purge position
switch must be connected from terminal 6 to D. If this feature is not used, the
jumper in the base remains intact or a jumper must be installed between termi-
nals 1 and D. Please note that the yellow jumper on the base has no effect
whether cut or intact.

This feature permits remote mounting of a switch to reset the Veri-Flame. To
use this feature,a normally closed remote reset switch must be wired so power
is interrupted to terminal 1.When it is depressed or actuated, the connection
to terminal 1 is momentarily interrupted and resets the Veri-Flame.

Identify the model of remote display (see page 11) and wire according to figure
5.3. Mount through a ¥4 DIN cutout using the two supplied brackets in either
the top and bottom or the side slots. Locate the display and wiring to minimize
electrical interference. Applying and disconnecting the display power supply
should coincide with power to terminal 1 of the Veri-Fiame. Use the appropri-
ate cable (Eclipse part #20318) to connect to the test jack and to the S2 termi-
nal of the Veri-Flame wiring base. Do not attempt to parallel the test jack signal
to other devices when using a remote display. The LCD display contrast can be
adjusted on the back with a small blade screwdriver.

Eclipse Veri-Flame Instruction Manual 818-2/02
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Figure 5.1 No Purge and Purge Wiring Diagrams

No Purge Models Purge Models
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Figure 5.2 Modulation Wiring Diagram
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Figure 5.3 Typical Connections For All Models

Modei 5602 DB
24 VDC Remote Display

T T il
24V| G | Tx Rx| GO—
Cavle L_____p| yG -O Flame Signal
220318 Test Jack
C 0 To S2
Veri-Flame
202 Power
Supply
#20317
N G
120/240VAC
U.V./I.R.

_——0uVv
Blue (Signat) or

—_—
Yeliow (Neutral)

-Self Check U.V. 5602-91
(Requires 5602-91-7 cable)

&

Model 5602 DBP

120 VAC Remote Display

12v]12v[ ] h2ovi2ovl ]
N ~ | Tx !Rx RY LR |
| L i |
0 Vac fol
I t
Cavie 2 PLUG-  Flame Signal
#20318 Test lack
= To S2
Veri-flame
Solid State U.V./I.R. Flame Rod
Whit Biue e
L L S1— "= {Fiame Rod }—
o Black Scanner S2
Shieid
Direct Spark with
Direct Spark Low Fire Start
‘ Low fire Prowing
3 MAIN | MAIN
4 IGNITION ' S
5 Neutral 4 IGNITION
Note: Intermuttent pilot must
be selected, DIP-SW2 = ON 5 CR
Neutral

Note. Intermittent piiot must be selected. DIP-SW2 = ON
CR 1s a control relay used to bypass the low fire switch after
the burner is lit

| WNotes for Figures 51,92 & 5.3
| 1
2.

Ground, shielding and conduit must not be connected to terminal S2.

Control circuit wires must meet 90°C (194 °F) specification minimum and must
be No. 16 AWG or larger and in accordance with all applicable codes.

. Flame sensor wires must be individually run in their own separate conduit;

flame sensor wires CANNOT be run together in a common conduit or wire-
way (See Section 6).

. Flame signal shouid read between 4 and 10VDC with a digital voit meter. Drop

off is approximately 4.0 VDC. Positive test jack point is on the cover marked
“Flame Signal” with negative point being the ground.

. Purge time, TFI, intermittent/interrupted pilot, and recycle/non-recycle selections

are made with a DIP switch located on the rear plate of the control unit.

. Neutral must be grounded.
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Figure 5.4 Purge and No Purge Bases

Internal Diagram
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NOTE: Ground Terminal |

N

Note: No purge models do not use 6 & 8

not present in plastic base.
Modulating Base
Internai Diagram
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Figure 5.5 Sequence Diagrams
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Sensor Installation

INTRODUCTION

Sensor Wiring

Flame Rods

This sectiondescribes the proper wiring,instaliation and sighting considerations for
all sensors that can be used with aVeri-Flame.

Warning

w Incorrect sensor installation may cause the sensor to generate a
false flame signal, possibly resulting in the collection of unburned
fuel in the combustion chamber. This unburned fuel creates the
potential for explosions which can result in injuries, death and
property damage. Be certain that the flame sensor detects ac-
ceptable pilot and main flames onty.

Route sensor wiring a sufficient distance from ignition and other high voltage
or high current wiring to avoid electrical interference. Interference from
ground currents,nearby conductors, radio-frequency emitters (wireless divices),
and inverter drives can induce false flame signals. Shielded cables can help re-
duce interference with the shield connected to ground at the control end only.
The wire type and its capacitance (picofarads or microfarads) to ground may
cause low signal problems, so a grounded shield may decrease the signal due to
the cable’s internal capacitance. Multiple U.V. tube-type sensor leads run to-
gether without shielding may interfere or "cross talk”, so the shield or flexible
armor must be grounded to prevent this situation. For flame rod sensor runs
approximately 100 feet (30 meters) or greater, use Eclipse part number 21741
coax cable. To achieve the maximum wiring distance, the shield should not be
grounded (keep in mind that an ungrounded shield provides less protection ,
against electrical interference).

Note:

% Unshielded sensor wiring must not be run in common with other wires; it
must be run in separate conduit. Use #14 to #18 AWG wire suitable for
90°C (194°F) and 600 volt insulation. Multiple unshielded flame sensor
wiring must not be run together in a common conduit or wireway. Multiple
shielded flame sensor cables can be run in a common conduit.

Flame rods should be used only on gas burners. They accumulate soot on oil burn-
ers, causing nuisance shutdowns and unsafe operating conditions. '
See the burner manufacturer’s literature for flame rod mounting location. \When
installing flame rods, please consider the foliowing:
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Figure 6.1 Flame Rod Position

WRONG CORRECT ()
N

Rod Detect Rod Detects
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Scanners

Scanner Sighting
Considerations

Figure 6.2 U.V. Scanner Sighting

Scanner
Sight
Line™

1) Keep the flame rod as short as possible and at least 13 mm (1/2") away from
any refractory.

2) Position the rod into the side of both the pilot and main flames, preferably
at a descending angle to minimize drooping of the flame rod against burner
parts, as shown in Figure 6.1. Flame rod position must adequately detect
the pilot flame at all burner draft conditions. Extend the rod 13 mm (1/2")
into noniuminous flames, such as blue flames from burning an air/gas mix-
ture. For partially luminous flames, such as atmospheric air/gas mixtures,
place the rod at the edge of the flame.

3) Provide a burner/flame grounding area that is at least four times greater than the
flame rod area contacting the flame. The flame rod/burner ground ratio and posi-
tion of the rod in the flame may need adjustment to yield maximum flame signal
strength.

4) Ignition interference from the spark plug may increase or decrease the flame
signal strength. Reversing the ignition transformer primary leads may reduce
this effect. Changing the spark gap or adding grounding area between the flame
rod and spark plug may eliminate the interference.

r Warning
% Use only Eclipse scanner models as listed in the lilustrated Parts
List at the end of this document.

When installing scanners, please consider the following:

1) Position the scanner within 457 mm (18") of the flame. Consult factory for
longer distances.

2) Bushing threads are 1/2 inch EN.PT. for alt scanner models except 5602-91
which has T inch F.N.P.T. bushing threads.

3) The ambient temperature limits of each scanner varies; check the literature for
the specific scanner model. For higher temperatures, use Eclipse heat block
seal 23HBS for 2" N.PT. scanners and if necessary, add cooling purge air.

4) Anoptional magnifyinglens may also be used to increase the flame signal strength
in difficult sighting situations.

Aim scanners at the third of the flame closest to the burner nozzle, as shown in
Figure 6.2 (oil flames typically have less UV radiation in the outer flame). The scan-
ner should view the intersection of the pilot and main flames. \When sighting scan-
ners, please consider the following:

1) Sight the scanner away from the ignition spark. Sighting the spark or its reflec-
tions from burner internals can cause nuisance shutdowns during burner igni-
tion. If necessary, use a scanner orifice to reduce spark pickup. |

2) Do not allow the scanner to detect a pilot flame that is too small to ignite the
main burner.

3) Perform a minimum pilot test when installing or adjusting any pilot or main
burner system; see "Minimum Pilot Test” on page 26. ;

4) |.R. scanner model 5600-928B is idezl for oil flame applications. When used, aim
the |.R. scanner at the outer oil flame for flickering detection.
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Test Procedures

INTRODUCTION

Flame Signal Strength

Minimum Pilot Test

This section describes the test procedures that must be performed after instal-
lation to insure that the Veri-Flame is operating properly; these procedures are
mandatory.

Insert the positive probe of a 0-15 VDC, digital volt meter into the test
point on the front cover of the Veri-Flame; connect the negative probe to
ground. A good flame signal strength will read between 6 and 11VDC; any-
thing below 4 VDC is inadequate. Also, the red LED inside the test point
illuminates when a flame signal is indicated.

" Run the following test procedures to ensure that the sensor will not detect a

pilot flame too small to reliably light the main flame:
1) Manually shut off the fuel supply to the burner, but not to the pilot.
2) Start the system normally.

3) To enter the pilot test mode, depress the test/reset button located in the
lower right corner on the front cover.

4) The control will hold the operating sequence at the pilot flame step. Mea-
sure signal strength as described above.

5) Reduce pilot fuel until the flame relay drops out. Increase pilot fuel until the
flame signal is greater than 4 VDC, and flame relay just manages to pull in.
This is the minimum pilot. If you don't think this flame will be able to safely
light the main burner, realign the sensor so that it requires a larger pilot
flame and repeat steps 2 through 5.

6) Push the test/reset button located in the lower right corner on the front cover
to exit the test mode (reset) and begin the normal start-up sequence again.

7) When the sequence reaches the main flame trial for ignition, smoothly re-
store the fuel supply to the burner. If the main burner does not light within
five seconds, immediately shut off the burner supply to shut down the sys-
tem. Realign the sensor so that it requires a larger pilot flame. Repeat steps
1 through 6 until the main burner lights off smoothly and reliably.
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Pilot Flame Failure Test

Main Flame Failure Test
(For Interrupted Pitot Systerns)

Spark Sighting Test

Limits & Interlock Tests

1) Manually shut off the fuel supply to the pilot and the main burner.
2) Place system in pilot test mode (please refer to page 15).

3) Start the system normally. The controller should lock out™; if it doesn't,
then the controller is detecting a false flame signal (see Section 6). Find
the problem and correct it before resuming normal operation.

1) Manually shut off the fuet supply to the main burner but not to the pilot.

2) Start the system normally. This should ignite the pilot and lock out™ after
pifot interruption. If the system does not lock out, the controller is detect-
ing a false flame signal (see Section 6). Find the problem and correct it be-
fore resuming normal operation.

1) Manually shut off the fuel supply to the pilot and the main burner.

3

4) If a flame signal greater than 4 VDC is measured for more than three sec-
onds during the trial for ignition, then the sensor is picking up a signal from
the spark plug; see “"Sensor Wiring” on page 24.

)

2) Start the system normally.
) Measure the flame signal as described in "Flame Signal Strength” in this section.
)

Periodically check all interlock and limit switches by manually tripping them
during burner operation to make sure they cause the system to shut down.

Warning
Never operate a system that is improperly adjusted or has faulty in-
teriocks or limit switches. Always replace faulty equipment with new
equipment before resuming operation. Operating a system with de-
fective safety equipment can cause explosions, injuries, and property
damage.

* Indicated by the illuminated red “Flame Failure” LED on theVeri-Flame front cover.
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Maintenance & Troubleshooting

INTRODUCTION

MAINTENANCE

Monthly Checklist

Yearly Checklist

This section is divided into two parts:

« The first part describes the maintenance procedures.
+ The second part describes troubleshooting procedures, from identifying prob-
lems to interpreting the operating conditions by the lit LEDs on the front cover.

Preventative maintenance is the key to a reliable, safe and efficient system. The
core of any preventive maintenance program is a list of periodic tasks.

In the paragraphs that follow are suggestions for a monthly list and a yearly list.
Note:

The monthly list and the yearly list are an average interval. If your environment is dirty,
then the intervals may be shorter.

Turn off power before disconnecting or installing sensors, controls or modules.

1. Inspect flame-sensing devices for good condition and cleanliness. Keep scan-
ner lenses clean with a soft, damp cloth, since small amounts of dust will mea-
surably reduce the flame signat strength. \Wash the flame rod electrode and
insulator with soap and water, then rinse and dry thoroughly.

2. Test all the alarm systems for proper signals.
3. Check ignition spark electrodes and check proper gap.

4. Test interlock sequence of all safety equipment as described on page 27:
manually make each interlock fail, noting what related equipment closes or
stops as specified by the manufacturer.

Test flame safequard by manually shutting off gas to the burner.

1. Test (leak test) safety shut-off valves for tightness of closure.

2. Test pressure switch settings by checking switch movements against pres-
sure setting and comparing with actual impulse pressure.

3. Visually check ignition cable and connectors.

4. Make sure that the following components are not damaged or distorted:
. the burner-nozzle
* the spark plugs
- the flame sensors
« the flame tube or combustion block of the burner
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TROUBLESHOOTING

PROBLEM

Cannot initiate start sequence

PossisLe CAUSE

Main valve is not closed.

SoLuTion

Check main valve closed switch.
No voltage onV (or D).

Air pressure switch has not made
contact.

Check air pressure switch adjustment.
Check ar filter.

Check blower rotation.

Check outlet pressure from blower.
No voltage on 6 after 8 is on.

High gas pressure switch has tripped.

Check incomming gas pressure; adjust gas
pressure if necessary.

Check pressure switch setting and
operation.

No voitage to 7.

Low gas pressure switch has tripped.

Check incomming gas pressure; adjust gas
pressure if necessary.

Check pressure switch setting and
operation.

No voltage to 7.

Malfunction of flame safeguard system
such as a shorted-out flame sensor or
electrical noise in the sensor line.

Have qualified electrician investigate and
rectify.

Purge cycle not completed.

Check switch settings.
Check air switch.

Main power is off.

Make sure power is on to control system

No power to control unit.

Call qualified electrician to investigate.

Scrambled messages on remote display.

Electrical interference.

Check grounding in system.
Separate communication cable.
Move ignition circuit.

"UNSAFE AIR SHORT" message
appears on display.

improperly adjusted air switch.
Air switch either shorted or wired
wrong.

Check air switch settings.
Check wiring to air switch.

Burner flame fails but no flame
failure indication occurs.

A faulty scanner.

Check scanner as explained in checklists in
“Maintenance” portion of this Section.

improparly connected sensor wires.

Check wiring diagram on page 20 or 21 as
well as appropriate sensor information in
Section 6.

Electrical interference from other
current carrying wires.

Check Note information on page 24
regarding sensor wiring.

Voltage reading greater than
15VDC at "Test Point” on
Veri-Flame faceplate.

Improper grounding.

Check grounding of neutral at control
power transformer.
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LED STtAaTUS This section describes the status of operating conditions based on the LED or
combination of LEDs which are lit on the front cover of each Veri-Flame model.

Table 8.1 LED Status & Conditions for Veri-Flame No Purge Models

LED(s) LiT PossiBLE CAUSES

INTERLOCKS CLOSED 1) The interlocks are closed (normal operation), power on terminal 7.

SYSTEM ERROR 1) The flame detected is out of sequence, flame signal light is on.
2) The sensor is "runaway”, flame signal light is on.
3) Inductance is detected on sensor wires, flame signal light is on.
4) Voltage wired into terminals 3,4 or 5.
5)
6)

)

7

Internal relay contacts welded.
Internal controlier failure.

Main valve closed switch defective, no power to V.

FLAME FAILURE 1) Pilot flame is not established in selected TFI.

2) Main flame is not established in selected TFI.

3) Main flame fails within 35 seconds of TFI.
)
)

4) Flame failed during operation in non-recycle mode.

5) Flame failed 35 seconds after TFl and was not established after try in recycle mode.
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Table 8.2 LED Status & Conditions for Veri-Flame Purge Models

LED(s) LiT

INTERLOCKS CLOSED

PossiBLe CAUSES

1) The interlocks are closed (normal operation), power on terminal 7.

SYSTEM ERROR

The flame detected is out of sequence, flame signal Iighi is on.
The sensor is "runaway”, flame signal light is on.

Inductance is detected on sensor wires, flame signal light is on.

)
)
)
4) Voltage wired into terminals 3,4 or 5.
) Internal relay contacts welded.
) Internai controlter failure.

) Air flow switch closed before start-up.

8) Main fuel valve switch opens after shutdown or before start-up, no power toV.

FLAME FAILURE

Pilot flame is not established in selected TFI.

a8}

Main flame is not established in sefected TFI.
Main flame fails within 35 seconds of TFI.

SHow
—_ = — ~— ~—

Flame failed during operation in non-recycle mode.

o

Flame failed 35 seconds after TFl and was not established after one try in recycle mode.

AIR FAILURE

1) Air flow switch not closed within ten seconds of start-up.
2) Air flow switch is open during timing cycle.

3) Air flow switch is open during firing cycle.
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Table 8.3 LED Status & Conditions for Veri-Flame Modulation Models

LED(s) LiT

INTERLOCKS CLOSED

PossisLe CAUSES

1) The interlocks are closed {normal operation), power on terminal 7.

SYSTEM ERROR

1
2
3
4
5) Internal relay contacts wetded. . # <
6)
7) Air flow switch closed before start-up.

)

)

The flame detected is out of sequence, flame signal light is on.
The sensor is “runaway”, flame signal light is on.
Inductance is detected on sensor wires, flame signal light is on.

= I — —

Voltage wired. into terminals 3, 4 or 5.

Internal controller failure.

8
9

High purge damper switch and/or main fuel valve switch opens during start-up.
Low fire switch not made before TFI.

FLAME FAILURE

1) Pilot flame is not established in selected TF!.

2) Main flame is not established in selected TFI.

3) Main flame fails within 35 seconds of TFI.

4) Flame failed during operation in non-recycle mode.
)

5) Fiame failed 35 seconds after TFl and was not established after try in recycle mode.

AIR FAILURE 1) Air flow switch not closed within ten seconds of start-up.
2) Air flow switch is open during timing cycle.
3) Air flow switch is open during firing cycle.
INTERLOCKS CLOSED and 1) Burner in run mode, firing rate determined by automatic controlter (normal operation).
AUTO
INTERLOCKS CLOSED 1) Purge high sequence (normal operation).
and HIGH FIRE
INTERLOCKS CLOSED and 1) Purge low sequence (normal operation). ’
LOW FIRE

32

RAME SCNAL @

Eclipse Combustion |-
@ wTaocs aouo Q ( ®

" @ owmms 1rTin eesca Q N
Qrenrms  Aneram Q

) Q o aasanime Q

4 Pane Vo

Kgri-Flanma

\®)

Moduiation Model

Ec/ipse Veri-Flame Instruction Manual 818-2/02




Remote Display Messages

INTRODUCTION

This section covers how the optional remote display is used with the Veri-Flame.
The remote display provides LCD messages which monitor the status of the Vari-
Flame's functions as well as any lockout conditions. This section is divided into two
parts or tables:

+ The first table describes the start-up and shutdown monitoring sequences of the
Veri-Flame and how the progress (or halt) of the sequence can be monitored by
the messages on the remote display.

+ The second table alphabetically lists and explains the diagnostic messages which
can appear on the remote display.
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NORMAL MESSAGE

REMOTE DISPLAY

REVISION X.X

Table 9.1 Veri-Flame Operating Sequence

POWER ON

0 Was internal safe start check successful?l

UNSAFE FLAME ON

i ERROR MESSAGE #1

-

Fan is energized. If signal is elimi-
nated within 30 seconds, se-
|quence continues. If not, then . .|

YES| |NO
il EXTERNAL INTERLOCK CHECKS
L Is flame signal present? |
YES| [NO

EOR PURGE & MODULATING [Is vottage present atair flow switch? .

= |

ERROR MESSAGE #1

!

[lUNSAFE AIR SHORT—J

ERROR MESSAGE #2 - 30 SECONDS AFTER ¢1

[UNSAFE FLAME ON
XX:XX:XX LOCKOUT

If switch is opened within 30
seconds, sequence continues. if

L Alarm energized. |

|not, then ...

ERROR MESSAGE #2 - 30 SECONDS AFTER #1

UNSAFE AIR SHORT
XX:XX:XX LOCKOUT

| Alarm energized. |

NORMAL MESSAGE

[FAN ENERGIZED

Fan output is energized; modu-
lator is sent to low fire. |

%

Various lockout messages

j

— 3 |Is Main valve closed switch made?*)

|
|

YES i NO
e —
| Y
YES I NO
I el B ERROR MESSAGE
| MAIN VALVE FAIL
! XX:XX: XX LOCKOUT
I
|
|
|
Y
ERROR MESSAGE
LIMITS OPEN

TIME = XXXX:XX: XX

W

Holds until answer is yes.

|

BURNER START-UP

I (see next page) |

* Applies to purge and no purge models only.
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Table 9.1 Vferi-Flame Operating Sequence (continued)

o
s voltage present at air flow switch
| within ten seconds? |

NO PURGE MODELS —=— —> MODULATION MODELS
PURGE MODELS §s voltage present at air switch ... |
( NORMAL MESSAGE
AIR PROVEN YES . [ NO
§s voltage present at air switch .. .| = —
RO VESSACE T * AIRNOT PROVEN
AR -~ XX:XX:XX LOCKOUT
v MORMAL MESSAGE
PURGE TO HIGH FIRE
ERROR MESSAGE
AIR NOT PROVEN
XOXEXX:XX LOCKOUT Modulator sent to high fire for
(selected purge time. |
Is voltage present
I | at high purge switch?
NORMAL MESSAGE e o
PURGETO LOW FIRE 7ES T NO
Modulator sent to low fire for
;selected purge time. | ¥
L ERROR MESSAGE
HI DAMPER FAIL
XX:XX: XX LOCKOUT
| | Islow fire switch closed? |
NORMAL MESSAGE N
PILOT TRIAL FOR - YES | Y NO
IGNITION
ERROR MESSAGE
Spark and pilot valve energized LOW FIRE FAIL :
(for selected trial for ignition. | XX:XX:XX LOCKOUT
> | Is pilot flame signal present? |
NORMAL MESSAGE YE S N O ERROR MESSAGE
PILOT FLAME ON € 3 PILOT FLAME FAIL
XX:XX:XX LOCKOUT
[ NORMAL MESSAGE
SPILOT FLAME XX.XV
TIME = XXXX:XX: XX
Spark turns off at end of TFI;
(sequence delayed S seconds. |
| Is main flame signal present? I
NORMAL MESSAGE YES NO ERROR MESSACE '
—m ||MAIN FLAME FAIL
MAIN FLAME ON . XX:XX:XX LOCKOUT _

Is lame signal present? [
(see next page)
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Table 9.1 Veri-Flame Operating Sequence (continued)

BURNER START-UP (continued)

| Is flame signal present? |

-
7 NORMAL MESSAGE
IMAIN FLAME ON
|
. IF interrupiec Piots setected IF Intarmittent Punt Is Selected : NORMAL MESSAGE -
; | — — iMAIN FLAME ON |
{PILOT OFF ] |

Pitot will shut off 10 seconds
|3fter main flame is energized. |

I

MODULATION MODELS

1 NORMAL MESSAGE
» |[AUTOMATIC —
iIMODULATION MODULATION MODELS

Modulator sent to automatic 20
seconds after main valve is
jenergized. |

+

NORMAL MESSAGE
. > | BURNER ON XX XV -
PURGE & NO PURGE MODELS | TIME = XXXX:XX:XX_|| PURGE & NO PURGE MODELS

Main flame of burner is proven.
Ftame signal = XX.XVoits DC;
elapsed time is shown in hours:

jminutes:seconds. |
> Is flame signal present? |
YES NO
i Is air switch signal on? l Is recycle selected? [
YES NO YES NO

Y

Was the main flame on more
Is recycle selected? | {than 35 seconds? f

YES NO

Y oy

Was the main flame on more ERROR MESSAGE

ithan 35 seconds? MAIN FLAME FAIL s
: XX:XX: XX LOCKOUT |

Unit returns to beginning

‘r |sequence. |
ERROR MESSAGE ERRCR MESSAGE
AIR FAILURE AILURE
‘ YCLING XX:XX: XX LOCKQUT
Unit returns to beginning
|sequence.
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Table 9.1 Veri-Flame Operating Sequence (continued)

“hutdown is started by opening
the operating interlock circuit.

I | svoltage present at i nterlocks? |

YES NO

I Continued operation. |

| I spost purge selected? |

2

, YES NO
NORMAL MESSAGE
POST PURGE
XX
Fuel valves de-energized; fan
(energized for 15 seconds. | Y
Is main valve closed switch made?* |
ERROR MESSAGE
- |[MAIN VALVE FAIL
XX:XX:XX LOCKOUT .
{_Fan energized; alarm sounds. |
FOR PURGE & MODULATI NG { | svoltage present at air flow switch? |
ERROR MESSAGE #1
{UNSAFEA R SHORT ‘] < YES NO —» | Is flame s'gnal present? |
ERROR MESSAGE #1

If switch is opened within 30 UNSAEEFLAMEON | YES NO
seconds, sequence continues. |f J
|not, then . .. B o o . S “

Fan is energized. If signal is elimi- TR
+ nated within 30 seconds, se- LIMITS OPEN
|quence continues. If not. then .| T|ME = XXXX:XX:XX
ERROR MESSAGE #2 ~ 30 SECONDS AFTER #1 = . :
UNSAFE AIR SHORT

XX:XX:XX LOCKOUT
ERROR MESSAGE +2 - 30 SECONDS AFTER 1

I Alarm energized. | [UNSAFE FLAME ON ]
XX:XX: XX LOCKOUT

I Alarm energized. |

* Applies to purge and no purge models only.
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Table 9.2 Remote Display Diagnostic Messages (Listed Alphabetically)

38

MESSAGE Tvpe EXPLANATION
AIR FAILURE Lockout For purge & modulation models: Combustion air flow limit i
XX:XX:XX LOCKOUT switch opened for more than two seconds once initially proven. |
AIR FAILURE Status For purge & modulation models: Combustion air low limit switch |
RECYCLING opened: if "recycle” has been selected, the Veri-Flame will restart the |
sequence after air failure (see "Recycle Mode” on page 14). |
AIR NOT PROVEN Lockout For purge & modulation models: Combustion air flow limit |
XX:XX:XX LOCKOUT switch did not make within ten seconds of fan being energized. |
AIR PROVEN Status For purge & modulation models: Combustion air flow limit
switch closed within ten seconds of fan being energized. [
AUTOMATIC Status For modulation models only: Modulating motor is sent to au- |
MODULATION tomatic operation. 1
|
BURNER ON XX.XV Status Main flame of burner is proven in the automatic modulation mode; ‘
TIME=XXXX:XX: XX flame strength is XX.XV (volts DC). Elapsed time is shown in ‘
hours:minutes:seconds. |
|
D-INTERNAL FAIL Lockout For modulation models only: Internal control failure; replace !
XX XX:XX: XX LOCKOUT controller. !
i
FAN ENERGIZED Status For purge & modulation models: Blower motor is energized |
at the start of pre-purge.
FLAME FAILURE Lockout Main flame lost duringoperation in the automatic modulation mode.
XX:XX: XX LOCKOUT Burner number (X) given of failed unit.
HI DAMPER/POVC Lockout For modulation models only: High damper or high purge rate
XX:XX:XX LOCKOUT switch did not make at the end of pre-purge to high fire.
K-INTERNAL FAIL Lockout Internal control failure; replace controller.
XX:XX:XX LOCKOUT
L-INTERNAL FAIL Lockout Internal control failure; replace controller.
XX:XX:XX LOCKOUT
LIMITS OPEN Status The controller has completed its internal checks and is standing by
TIME=XXXX:XX: XX for the interlocks to close.
LOW FIRE FAIL Lockout For modulation models only: Low fire switch is open just prior
XXEXX:XX LOCKOUT to pilot trial for ignition.
MAIN FLAME FAIL Lackout Main flame was not established during the main burner trial for
XX:XX:XX LOCKOUT ignition.
MAIN FLAME FAIL Status Main flame lost during automatic modulation; control will recycte

RECYCLING

once if “recycle” has been selected.
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Table 9.2 Remote Display Diagnostic Messages (continued)

|
MEessAGE ’ Tvyre ExpLANATION
MAIN FLAME ON l Lockout Main valve has been energized and main flame proven during trial |
. for ignition.
|
1 i
MAIN FLAME ON Status Pilot valve is de-energized and main flame is on.
PILOT OFF i
MAIN VALVE FAIL [ Lockout For purge and no purge models: Main valve closed switch is
XX XX XX LOCKOUT | open before start-up or after burner shutdown.
NO PURGE SELECT Lockout | For purge & modulation models: No purge time was selected;
XX:XX:XX LOCKOUT | lockout prior to purge to high fire.
PILOT FLAME FAIL Lockout Pilot flame was not established during the pilot trial for ignition. I
XX:XX:XX LOCKOUT '
PILOT ON Status | Pilot flame is proven; transformer is de-energized; remaining count-
| down for pilot trial for ignition is. |
|
PILOT TRIAL FOR Status | Pilot valve and ignition transformer are energized; countdown for |
IGNITION | pilot trial for ignition begins.
POST PURGE Status \ For purge & modulation models: 15 second post purge is
i started on burner shutdown.
PROGM SWITCH ERR Lockout I DIP switch improperly set or changed during cycle.
XX:XX:XX LOCKOUT i
|
[ :
PURGE TO HIGH Status For modulation models only: Modulating motor is sent to high |
FIRE fire.
PURGE TO LOW Status For modulation models only: Modulating motor is sent to low
FIRE fire.
|
RELAY FAIL Lockout Internal relay(s) fail initial check. Check ratings. If lockout still oc- |
YXOCXXEXX LOCKOUT curs after overload is eliminated, replace control. i
SAFE START OK Status Control has completed internal safe-start check.
UNSAFE AIR SHORT Status For purge & modulation models: Combustion air switchis closed |
; before start-up or after shutdown; control holds start-up until switch |
reopens, if interlocks close before switch opens, alarm is energized. '
UNSAFE AIR SHORT | Lockout For purge & modulation models: Same conditions as above,

XX:XX:XX LOCKOUT

except the interlocks close before the switch reopens, causing 2.
lockout and the alarm being energized.
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Table 9.2 Remote Display Diagnostic Messages (continued)

Eclipse Veri-Flame Instruction Manual 818-2/02

MEessAGE Tvpe ExpLANATION
UNSAFE FLAME ON Hold Flame signal—actual, induced, or runaway scanner—is detected be-
fore start-up or after shutdown. The fan is energized. If the cause is
corrected within 30 seconds, as in afterburn, the control will turn
off the fan and continue the sequence.
UNSAFE FLAME ON Lockout Same conditions as above, except the cause has not been corrected
XX:XX:XX LOCKOUT within 30 seconds, resulting in a lockout and the alarm being energized. |
UNSAFE-FLM-PURGE Hold For purge & moduiation models: Flame signal—actual, induced,
or runaway scanner—is detected during the selected purge time |
period. The fan is energized. If the cause is corrected within 30 sec- |
onds, as in afterburn, the control will turn off the fan and continue |
the sequence.
"UNSAFE-FLM-PURGE Lockout For purge & modulation models: Same conditions as above,
XX:XX:XX LOCKOUT except the cause has not been corrected within 30 seconds, resulting |
in a lockout and the alarm being energized. ,
V-INTERNAL FAULT -Lockout Internal control failure; replace controiler.
XX:XX:XX LOCKOUT ]
WATCHDOG FAIL Lockout Internal control failure; replace controller.
XX:XX:XX LOCKOUT
XXXXXXX Status In combination with other messages, shows the control is in the |
XXXXXTESTXX minimum pilot test mode.



Appendix

CONVERSION
FACTORS

Metric to English.

From To MuLTipLy BY ‘
cubic meter (m?) cubic foot (ft%) 35.31
cubic meter/hour (m*/h) cubic foot/hour (cfh) 35.31
degrees Celsius (°C) | degrees Fahrenheit (°F) (°C x1.8) + 32 .
kilogram (kg) | pound (Ib) 2.205
kilowatt (kW) J Btu/hr 3414 }
meter (m) ] foot (ft) 3.28 .
millibar (mbar) inches water column ("wc) 0.401
millibar (mbar) pounds/sq in (psi) 145 x10°
millimeter (mm) inch (in) 3.94 x 10°
Metric to Metric.
From To MuLtipLy vii |
kiloPascals (kPa) millibar (mbar) 10 |
meter (m) mitlimeter (mm) | 1000
millibar (mbar) kiloPascals (kPa) 0.1
[ millimeter (mm) meter (m) 0.001
English to Metric.
From To MULTIPLY BY)
i Btu/hr kilowatt (kW) 0.293 x 10° |
I cubic foot (ft?) cubic meter (m?) 2832x 10 |
cubic foot/hour (cfh) cubic meter/hour (m*/h) 2.832x10% |
degrées Fahrenheit (°F) degrees Celsius (°C) (°F -32) +18 |
foot (ft) meter (m) 0.3048
"~ inches (in) millimeter (mm) 25.4
Tinches water column ("wc) millibar (mbar) 2.49
pound (Ib) kilogram (kg) : 0.454
pounds/sq in (psi) millibar (mbar) l 68.95
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ILLUSTRATED PARTS
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I ucton Manual 818 2/02

Paos. Model Part
Category | No. Description Number Number
1 Straight U.V. scanner 5600-91 49600-91
— | NEMA 4 U.V. scanner 5600-91N4 20898
2 90" U.V. scanner 5600-90A 49600-90
3 I.R. scanner 5600-928 49600-92
4 Self-check scanner 5602-91 49602-91
5 Solid-state U.V./l.R. scanner 5600-92SC 21349
—— | 10-foot cable for self-check scanner 5602-91-7 49602-91-7
ST 6 | Scanner support (max. temp. 220°F) (1) | 5600-90A SS | 20722
6 | Scanner support (max. temp. 475°F) (1) | 5600-90A SSH| 20723
7 Magnifying lens assembly 5600-98 49600-98
—— | Lens, magnifying 49600-99
— | Lens, non-magnifying (2) 18165
8 Insulated coupling 5600-99 49099
—— | Cable, coax, RG62A/U for flame rod 21741
9 internal terminal base, metal 5602-10 49602-10
10 Exposed terminal base, metal 5602-10-1 49602-10-1
— | Internal terminal base, plastic 5602-10-P 22194
—— | Adapter Base RA890 5602-12 49602-12
Bases —— | Adapter Base R4795 5602-14 49602-14
1 Modulation base 5602-40 49602-40
— | Screw, mounting to plastic base 22110
—— | Screw, mounting to metal base 22385
—— | Tester for Veri-Flame units 5602 49602
Test | | Relay module (3) 5602-40-4 49240-2
12 Remote display, 24V 5602 DB 20316
. —— | Remote display, 120VAC with keypad 5602 DBP 20896
Display | | power supply, 24vOC (4) 20317
—— | Cable for remote display 20318

(1) For 90° U.V. scanner (Model No. 5600-90A). I.R. scanner (5600-928), and solid state U.V./I.R. scanner (5600-92SC)
(@) For magnifying lens assembly (Model No. 5600-98), and self-check scanner (5602-91) ;
(&) Used to test modulation controls on tester (Model No, 5602) above.
(4) To be used with 20316 display only (not 20896).
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Eclipse Combustion Information Guide

90° U.V. Scanner
Model 5600-90A

W <> @

APPROVED

About This Scanner

852
Info

6/95

This sensor features high sensitivity ultraviolet (U.V) for monitoring gas or oil flames which
cycle on and off frequently. It is safequarded against reverse connection. The Eclipse flame
safeguard checks for a short-circuited, or “runaway” scanner at the beginning and end of
each flame cycle. The scanner is UL listed, CSA certified and FM approved. It comes with a
183 cm (6 ft.) cable lead. The 90° U.V. Scanner operates with the 6000 Series Multi-Flame

and 6500 Series Bi-Flame controllers.

1.0 Specifications

Supply Voltage
Discharge Current
Supply Wiring
Temperature Range
Shipping Weight
Options

425 VDC +25 VDC

0.1 mA

183 cm (6 ft.) cable lead of two #18 AWG conductors
~20° to +60°C (0° to 140°F)

1.4 kilograms (3 Ibs.)

Magnifying lens (Part #15076), 1/2" F.N.P.T. insulated coupling (Part #15099) or
radiation shield (Part #15100)

( El:Iipse ECLIPSE COMBUSTION, INC.
@]



2.0 Sensor Installation

& Caution Incorrect sensor installation may cause the sensor to generate a false flame signai.
This can cause unburned fuel to collect in the combustion chamber, resulting in ex-
plosions, injuries, and property damage. Be certain that the flame sensor detects only
the pilot and main flames, not glowing refractory or burner parts.

Sensor Wiring Route sensor wiring a sufficient distance from ignition and other high voltage wiring to
avoid electrical interference. Figure 1 illustrates where the sensor is wired to an Eclipse
Multi-Flame.

If sensor wiring is to extend beyond the supplied 183 cm (6 ft.) length, use #14 to #18
AWG wire suitable for 75°C (167°F) and 600 volt insulation, and run each pair of leads in

its own conduit or shielded cable. Multiple shielded cables can be run in a common con-
duit, but only on short distances.

Sensor Installation . Consult the burner manufacturer’s instructions for mounting location.
¢ Position the scanner within 457 mm (18.inches) of the flame.
e Scanner bushing threads are 1/2" FN.P.T.
* Ambient temperature limits are -20° to +60°C (0° to 140°F). For higher temperatures,
-use the 1/2" FN.P.T. insulated coupling (#15099). If necessary, also use a purge tee.

Pilot & Main Sensors Installation Aim the scanners at the third of the flame closest to the burner nozzle, especially with ail
flames which typically have less U.V. radiation in the outer flame. The scanner should
view the intersection of the pilot and main flames, as shown in Figure 1. Note especially:
e Sight the scanner away from the ignition spark. Sighting the spark or its reflections

from burner internals can cause nuisance shutdowns during burner ignition. If neces-
sary, use a scanner orifice to reduce spark pickup.

 Perform a minimum pilot test when installing or adjusting any pilot or main burner sys-
tem, as detailed in “Minimum Pilot Test” in Section 3.0.

Figure 1 Figure 2
Scanner Wiring to Multi-Flame UV Scanner Sighting
Muiti-Flame
J-4 & -5 Terminals
—>»— One-Third of
©) Flame Rod - Main Flame Length
@ Yellow Burner
@ =l U.V. Scanner o )
@ Shield —
5
6 Scanner”
Flame Rod — Sight Line
Yellow
Blue J_ U.V. Sca.nner

Shield




3.0 Test Procedures

Perform the following test for every new installation: Signal u.v.

Flame Signal Strength

Minimum Pilot Test

Pilot Flame Failure Test

Main Flame Failure Test

Spark Sighting Test

Limit & Interlock Tests

M\ Warning

. } Strength | Scanner
Insert the positive probe of a 0-15 VDC, 10k ohmmeter into the [~ Goog | 6-11 vOC

test point on the control cover. Connect the negative probe to | Marginal 2.6 vOC
ground. The chart at right shows the desired flame signal strength. [inadequate| 0-4 vOC

Run this test to ensure that the sensor will not detect a pilot flame too small to reliably

light the main flame.

1) Manually shut off the fuel supply to the burner, but not to the pilot.

2) Start the system normally. The control will hold the operating sequence at the pilot
flame step.

3) Push in the Test/Reset button on the control cover to the “Test” position.

4) Measure signal strength as described in “Sensor Wiring" in Section 4.0.

5) Reduce pilot fuel until the flame relay drops out. Increase pilot fuel until the flame sig-
nal is slightly greater than 4 VOC, and flame relay just manages to pull in. This is the

minimum pilot. If you don't think this flame will be able to safely light the main burner,
sight the sensor further out on the pilot flame and repeat steps 2 through 5.

6) Push the Test/Reset Button again so that it pops out to the “run” position and begin
the start-up sequence again.

7) When the sequence reaches the main flame trial for ignition, smoothly restore the fuel
supply to the burner. If the main burner does not light within five seconds, immedi-
ately shut off the burner supply to shut down the system. Realign the sensor so that
it requires a large pilot flame. Repeat steps 1 through 6 until the main burner lights off
smoothly and reliably.

1) Manually shut off the fuel supply to the pilot and main burner.

2) Push in the Test/Reset button on the control cover to the “Test" position.

3) Start the system normally. The controller should lock out; if it doesn’t, then the con-
troller is detecting a false flame signal. Find the problem and correct it before resum-
ing normal operation.

1) Manually shut off the fuel supply to the main burner, but not to the pilot.

2) Start the system normally. ’

3) Push the Test/Reset Button so that it pops out to the “run” position. This should ignite
the pilot and lock out. If the system does not lock out, the controller is detecting a
false flame signal. Find the problem and correct it before resuming normal operation.

1) Manually shut off the fuel supply to the pilot and main burner.
2) Start the system normally.
3) Measure the flame signal as described in “Flame Signal Strength" in this section.

4) If a flame signal greater than 4 VOC is measured for more than three seconds during
the trial for ignition, then the sensor is picking up a signal from the spark plug; see
“Sensor Wiring” in Section 2.0.

Periodically check all interlock and limit switches by manually tripping them during burner
operation to make sure they cause a system to lock out.

Never operate a system that is improperly adjusted or has faulty interlocks or limit

switches. Always replace faulty equipment with new equipment before resuming op-

eration. Operating a system with defective safety equipment can cause explosions,
injuries, and property damage.




4.0 Maintenance

M Caution Turn off power before disconnecting or installing sensors or controls.

Systems Checks Periodically test the sensors as described in Section 3.0.

Sensor Lens Clean the glass lens regularly with a soft, damp cloth. Small amounts of dust will mea-
surably reduce the flame signal strength.

Rotation ' Periodically swap spare sensors and control units with active ones.

5.0 Dimensions

Optional Insulated Coupling
12" FNPT.
13 MM —<€ 1€ 56 mm —)1
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. e j 172" Int.
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