Proceso de Autodenuncia “Operacién Planta DENSAC”

PLANTA RIO LOA, ENAEX SERVICIOS S.A.

Gerencia de Produccion
GP 01/18

Santiago, 21 de febrero 2018

ANT: Reuniéon de  Asistencia al
Cumplimiento dia 9 de febrero del
presente, en el marco del Proceso de
Autodenuncia de Enaex Servicios S.A.
Planta Rio Loa, ubicada en Calama

MAT: Responde a requerimiento de
informacion establecido en dicha reunion

PARA: SRA. MARIE CLAUDE PLUMER BODIN,
JEFE DIVISION DE SANCION Y CUMPLIMIENTO, SUPERINTENDENCIA DE MEDIO
AMBIENTE

AT: JOHANA CANCINO PEREIRA
ABOGADO DIVISION DE SANCION Y CUMPLIMIENTO, SUPERINTENDENCIA DE MEDIO
AMBIENTE, REGION METROPOLITANA

DE: ALEJANDRO CASTILLO HAMATI
FIRMA POR MANDATO ESPECIAL OTORGADO POR REPRESENTANTE LEGAL, ENAEX
SERVICIOS S.A

Estimada Sra. Marie Claude:

ENAEX SERVICIOS S.A. EVACUA PROPUESTA COMPLEMENTARIA A SUS ESCRITOS DE FECHAS 10 DE
ABRIL Y 6 DE JUNIO DE 2017, PRESENTANDO ANTECEDENTES ADICIONALES PARA MEJOR
RESOLVER, CON EL OBIJETIVO DE QUE LA DIVISION DE SANCION Y CUMPLIMIENTO DE LA
SUPERINTENDENCIA DEL MEDIO AMBIENTE DETERMINE COMO PROVEER LA AUTODENUNCIA DE
LA PLANTA DENSAC (PLANTA RiO LOA) DE OPERACION DEL REGULADO

Edmundo Gonzalo Jiménez Gallardo, RUT de persona natural [ . v e Representacion
Legal de la Empresa ENAEX SERVICIOS S.A, RUT 76.041.871-4, ésta domiciliada legalmente en Calle
El Trovador No 4253, Comuna de Las Condes, RM de Santiago, responde en tiempo y forma al
requerimiento a la Empresa, por parte de la Division de Sancién y Cumplimiento (DSC, en adelante)
de la Superintendencia del Medio Ambiente (SMA, en adelante), derivado de la segunda Reunién
de Asistencia al Cumplimiento (por virtud del Articulo 3u de la LO-SMA).
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El plazo para evacuar el requerimiento de escrito de presentacién de propuesta y, con ello, de
acreditar lo que se pide y requiere, por parte del Organo Fiscalizador Ambiental, vence el dia 23 de
febrero de 2018.

La propuesta exigida reviste la forma de un “Complemento de Antecedentes
Adicionales a los Requerimientos Previos de Informacién Complementaria para
Proveer Autodenuncia”, dictados por la SMA (DSC), a través de sendos Actos Administrativos del
organismo (a saber, Resolucién Exenta D.S.C. No 000401, de 5 de mayo de 2017 y Resolucién Exenta
D.S.C. No 000905. De 14 de agosto de 2017); lo anterior, en orden a que pueda la Autoridad resolver
sobre dictar Resolucién que provea la Autodenuncia.

Segun se planteara en la Reunidn de Asistencia al Cumplimiento, con la DSC de la SMA, la Propuesta
que aca se perfecciona, destinada con el fin ulterior de disminuir el volumen o la capacidad de
almacenamiento de la (s) sustancia (s) que son objeto del control y analisis por el SEIA, tiene por
objetivo no ser la Planta autodenunciada, normativamente susceptible de ingreso por Letra i.4,
articulo 3 del Decreto Supremo N° 40 al SEIA (con causal normativa de ingreso), toda vez que con la
disminucion del volumen almacenado y su respectiva capacidad, libera temporalmente a la Planta
de ser susceptible de ingreso por tipologia.

Con lo anterior se cumple un doble propésito: (1) la actividad en si, deja de ser temporalmente
susceptible de permisologia ambiental, al menos por RCA, y (2) se pone fin inmediato a los hechos
que constituyen “el tipo” de la infraccion ambiental, con arreglo a lo exigido por el Articulo 41 inciso
3 de la LO-SMA, satisfaciendo, ademas, el requisito normativo exigido por la SMA, de cumplimiento
de “idoneidad o conformidad” del Regulado conlo ordenado por el citado Articulo de la Ley
aplicable.

Es menester agregar aca que, como este Regulado lo ha expresado en sus escritos anteriores, en el
contexto de esta Autodenuncia,y solo para efectos de reforzar el argumento sobre la
introduccidn periddica de variables que han conformado y adicionado “externalidades positivas” al
proceso mismo ejecutado por la Planta DENSAC, que en la evolucién de dicho proceso, esta
Planta actual constituye una “mejora ambiental sustancial” respecto de aquella que le precediera
operacionalmente y que fuera(operara)anterior a la entrada en vigencia, como
instrumento vinculante, del SEIA (abril de 1997). Ademas reforzar que ésta no produce impactos
ambientales establecidos en el articulo 11 de la Ley N°19.300 sobre Bases Generales del Medio
Ambiente.

Declaramos ante la Autoridad que, tal como se ha observado en sus escritos y presentaciones
previos, toda la informacion acd proporcionada, por el Regulado, es PRECISA (inequivoca vy
detallada), VERIDICA (transparente y consistente) y COMPROBABLE (verificable y empirica).

COMPONENTES TECNICOS QUE FORMAN PARTE DE LA PROPUESTA REQUERIDA:
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POR TANTO,

Y en razén de todo lo antes expuesto, RUEGO RESPETUOSAMENTE 3 la Autoridad (DSC de la SMA)
que se tenga por acogida la presente Propuesta, que constituye, segun ordenado por el citado
organismo, un “Complemento de Antecedentes Adicionales a los Requerimientos Previos de
Informacién Complementaria para Proveer Autodenuncia”, dictados por la SMA (DSC), a través de
sendos Actos Administrativos del organismo (a saber, Resolucién Exenta D.S.C. No 000401, de 5 de
mayo de 2017 y Resolucién Exenta D.S.C. No 000905. De 14 de agosto de 2017); lo anterior, en orden
a que pueda la Autoridad mejor resolver en la materia en cuestion,

ALEJANDRO HE LO HAMATI
(RUT
(Firma por Mandato Especial, otorgado por Representante Legal, acompafiado en Anexo D)
ENAEX SERVICIOS S.A.
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COMPONENTES TECNICOS QUE FORMAN PARTE DE LA PROPUESTA
REQUERIDA.

1) Propuesta de cumplimiento alternativo hasta la obtencién de
Resolucién de Calificacion Ambiental Aprobatoria

Con fecha 10 de abril del 2017, Enaex Servicios S.A. Planta Rio Loa, presenta carta para someterse a
proceso de Autodenuncia frente a la DSC de la SMA, acogiéndose al articulo 41 de la LO-SMA.

Durante la primera contestacion realizada con fecha 6 de junio de 2017, en respuesta a la Resolucion
Exenta D.S.C. No. 000401 de 5 de mayo del mismo afio, se indicd que los estanques utilizados para
el almacenamiento de sustancias corrosivas para operacién de Planta DENSAC, son los siguientes:

Tabla 1. Estanques declarados en Primera Contestacion de Enaex a SMA con fecha 6 de
junio de 2017

Producto T Capacidad (Kg)
HNOs 102 A 53.000
HNOs 102 B 53.000
HNOs 38 A 40.000
HNOs 38B 39.000
HNOs 39 60.000
HNOs 24 45.000
TOTAL 290.000

En la Tabla 1. Estanques declarados en Primera Contestacion de Enaex a SMA con fecha 6 de junio
de 2017, se centra el hecho constitutivo de infraccion a LO-SMA, debido a que la capacidad de
almacenamiento total de la unidad es de 290.000 kilégramos, debiendo someterse al Sistema de
Evaluacion de Impacto Ambiental SEA, previo a su construccidn y funcionamiento.

La propuesta de Enaex Servicios S.A. para cesar la infraccion, consta de disminuir la capacitad de
almacenamiento de las sustancias en comento, por debajo de lo establecido en la letra ii.4 del
articulo 3 del Decreto Supremo N°40 del Reglamento del Sistema de Evaluacién de Impacto
Ambiental, se mantendran los siguientes estanques en operacion:

Pagina 3 de 25



<% Enaex

Proceso de Autodenuncia “Operacion Planta DENSAC”

PLANTA RIO LOA, ENAEX SERVICIOS S.A.

Tabla 2. Estanques que se mantendran en operacién

Producto T Capacidad (Kg)
HNOs 102 A 53.000

HNOs 38 A 40.000

H2S04 21 17.000

TOTAL 110.000

Los cuales suman una capacidad de almacenamiento de 110.000 kilégramos, bajo lo establecido en
el instrumento legal mencionado en parrafo anterior.

El estanque 21 pertenece a otro proceso ajeno al autodenunciado, a una unidad de almacenamiento
qgue no corresponde a unidad DENSAC, la cual ha sido habilitada para contener acido sulfdrico con
una capacidad de 17.000 kilégramos.

Los estanques que se muestran en la siguiente tabla, seran bloqueados para evitar su uso.

Tabla 3. Estanques deshabilitados para almacenamiento y bloqueados

Producto T Capacidad (Kg)
HNOs 102 B 53.000
HNOs 38 B 39.000
HNOs 39 60.000
HNOs 24 45.000

A continuacién se adjuntan fotografias que evidencian el bloqueo operacional en comento, el cual
consiste en un dispositivo fisico con candado que inhabilita la operacion de la valvula, el cual se
encuentra identificado con una tarjeta indicando la prohibicién de su uso, siendo el responsable de
Ilave, Gerente de Planta.

llustracion 1. Modelo Tarjeta Bloqueo Indicando como responsable a Gerente de Planta
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llustracién 2 Registro Fotografico de Bloqueo a Estanque 102 B de Capacidad 53.000 kg,
gue almacena HNO3 al 60%

ESTANQUE 1028
ACIDO NITRICO 60y,
CAPACIDAD: 40m3
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llustraciénes 3 Registro Fotografico de Bloqueo a Estanque 38 B de Capacidad 39.000 kg,
que almacena HNO3 al 99%
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llustraciénes 4 Registro Fotografico de Bloqueo a Estanque 39 de Capacidad 60.000 kg, que
almacena HNO3 al 99%

o
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llustraciénes 5 Registro Fotografico de Bloqueo a Estanque 24 de Capacidad 45.000 kg, que
almacena HNO3 al 60%
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La operacién de Planta DENSAC no se ve afectada por la capacidad de almacenamiento de 110.000
kilégramos, y seguira operando con una capacidad de produccion de 1.022 kg/hr de acido Nitrico y
55 kg/hr de acido sulfurico. Como se establecid anteriormente, solo se ve afectada la disponibilidad
stock de emergencia que posee la planta que se encuentra para otros procesos.

Para asegurar la produccion con capacidad de almacenamiento indicada anteriormente, es
necesario aumentar la periodicidad de ingreso y salida de camiones con acido sulfurico y nitrico a
Planta DENSAC (autorizada por RCA N°871/2013 “Transporte de Sustancias Peligrosas Enaex
Servicios S.A.).

Segun la primera contestacidn realizada por Enaex Servicios S.A., se establece lo siguiente:

La unidad DENSAC tiene como principal funciéon concentrar acido nitrico hasta un 98%. El proceso
mediante el cual se concentra el 4cido nitrico es el de destilacion extractiva, que consiste en hacer
pasar flujos de acido nitrico al 60% proveniente del estanque 102 A y &cido sulfurico al 89%
proveniente de Nitrador Biazzi, retirando el agua del acido nitrico y llevando su concentracion desde
un 60% hasta un 98%. Paralelamente, el acido sulfurico sera almacenado en un estanque de 17.000
kilégramos de disponibilidad, el cual no fue considerado como unidad de almacenamiento de la
Autodenuncia, debido a que no pertenece a operacién DENSAC. Esta adecuacion operacional fue
necesaria para poder disponer de una capacidad de almacenamiento inferior a 120.000 kilégramos,
segun letra .4 del articulo 3 del DS N° 40.

Con excepcion de los estanques de almacenamiento, todos los equipos que participan en estos
procesos estan hechos de vidrio especial tipo pyrex (borosilicato), incluyendo los anillos raschig que
se encuentran dentro de la columna de destilacion, ya que es el material que mejor tolera altas
concentraciones de acido a altas temperaturas.

El acido nitrico que se concentra en esta unidad llega a Planta en camiones desde Planta Prillex
Mejillones (RCA vigente para el transporte de sustancias peligrosas para toda la Region de
Antofagasta), ademas de efluentes provenientes desde nitradores, a una concentracion del 60% y
el acido sulfurico proviene de la planta Biazzi.
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2) Analisis detallado de tipologia global o miltiple (examen del Articulo
3 del RSEIA, para descartar, con este diagndstico normativo ambiental,
que la nueva modalidad operacional limitada o restringida, de la planta
en Autodenuncia (del cumplimiento alternativo de las obligaciones del
Regulado, por virtud del Articulo 41 de la LO-SMA), pueda constituir o
ser causal de ingreso al SEIA (ingreso por letra) por una causal
reglamentaria diferente a las contempladas en la DIA.

El proyecto debié haber ingresado al Sistema de Evaluacién de Impacto Ambiental, dentro de la
siguiente tipologia, segun lo establecido en el Articulo 3 del Decreto Supremo N°40 (RSEIA).

Letra ) Produccién, almacenamiento, transporte, disposicion o reutilizacion habituales de
sustancias toxicas, explosivas, radioactivas, inflamables, corrosivas o reactivas.

Especificamente la actividad ingresa por numeral 1.4, el cual establece:

“Produccion, disposicién o reutilizacién de sustancias corrosivas o reactivas que se realice durante
un semestre o mads, y con una periodicidad mensual o mayor, en una cantidad igual o superior a
ciento veinte mil kilégramos diarios (120.000 kg/dia).

Capacidad de almacenamiento de sustancias corrosivas en una cantidad igual o superior a ciento
veinte mil kilégramos (120.000 kg).

Se entenderd por sustancias corrosivas, aquellas seialadas en la Clase 8 de la NCh 382. Of 2013, o
aquella que la reemplace”

De acuerdo a actividad de Planta DENSAC, produce una cantidad de acido nitrico al 98% de 24.500
kg/dia, para lo cual se requiere de 1.300 kg/dia de acido sulfurico (25.800 kg/dia total), cantidad
nominal muy por debajo de los 120.000 kg/dia que indica la norma como estandar para ser
ingresado al Sistema de Evaluacion de Impacto Ambiental (SEIA). Sin embargo, esta planta posee un
sector de estanques con una capacidad de almacenamiento maxima de 290.000 kg (sumatoria de
capacidades de almacenamiento de los estanques), lo cual excede los 120.000 kg establecidos en el
RSEIA, indicado en el literal fi.4. Sin embargo, para cumplir con el requisito establecido
anteriormente, se ha modificado el almacenamiento de Planta DENSAC a una capacidad total de
110.000 kg, para cesar de infraccion al Decreto Supremo N°40, del cual ha sido objeto la
Autodenuncia de Enaex Servicios S.A., segun lo establecido en carta enviada el dia 10 de abril del
2017 a la Divisién de Sancién y Cumplimiento de la Superintendencia de Medio Ambiente.
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3) Aportacion a la Autoridad de antecedentes de construccién de las
piscinas DENSAC (capas impermeabilizantes, camara de registro,
facturas de compra materiales)

Planta DENSAC cuenta con dos piscinas de evaporacién, con capacidad maxima de 462 m3 cada una,
ubicadas en el sector Noreste de la Torre como se ilustra en la siguiente imagen:

llustracién 6. Imagen aérea de Piscinas de Evaporacion DENSAC

| JDENSAC
“‘0‘ ~ - -

e

.. .

Cada piscina tiene una capacidad de volumen de 462 m3, y 37,30 x 37,30 metros en su cara superior
y 36,6 x 36,6 metros, en su cara inferior, con una altura operacional de 0,54 metros (altura de disefio
total de 0,98 metros). La forma geométrica de las piscinas también es similar a un trapecio invertido.

Las dos piscinas de evaporacion cuentan con un sistema de impermeabilizacién que evita la

infiltracién de RiLes al suelo. Este sistema consiste en cuatro tipos de membranas dispuestas de la
siguiente manera:
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llustracién 7 Perfil de Sistema Impermeabilizante

Como la imagen ilustra, el sistema impermeabilizante cuenta de 4 capas:
e Cubierta principal: compuesta por Geomembrana de 2 mm de espesor de HDPE;
e Sistema Drenante: compuesta por una Geogrilla de 5 mm de espesor en HDPE;

e Cubierta de Seguridad: compuesto por una geomembrana de HDPE de 1 mm de espesor,
esencial en la deteccion de fugas; y

e Capa de Proteccidn: geotextil no tejido agujado con filamento continuo 100% poliéster.

Ademas, estas piscinas cuentan con un sistema de contencidn y deteccidn de filtracion, ubicado en
la esquina inferior derecha, como se muestra en la llustracién 8 Plano piscina Evaporacion, que
consta de una pendiente de 1% guiada hacia un extremo del fondo de la piscina. En la eventualidad
de una filtracién, el RIL se canaliza hacia dicho lugar a través de la membrana que compone el
Sistema Drenante, en este lugar existe un punto de registro que permite detectar mediante
mediciones manuales si se han producido filtraciones.
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llustracién 8 Plano piscina Evaporacién
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Se acompaiia el plano que indica el detalle de las piscinas de evaporacién, como Anexo A
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4) Documentacidn técnica de torre de absorcién, donde se exhiben y
muestra memorias de calculo, su descripcidon de funcionamiento e
informacién de sus capacidades.

La torre de absorcidén es un equipo disefiado para captar los gases producidos en el proceso de
concentracién de acidos, y recircularlos a la misma planta DENSAC como acido diluido. Esta provista
de tres columnas de acero inoxidable 316L.

El grado 316L, tiene un mas bajo contenido de carbono, lo cual aumenta la temperatura de
resistencia a la corrosion intergranular, ademds de mejorar su soldabilidad. Mientras que la adicion
de Molibdeno le confiere una alta resistencia a la corrosion por pitting, no es templable ni magnético
y tiene gran resistencia a la accién corrosiva de reactivos quimicos, en especial al acido sulfurico.

Las columnas cuentan con relleno del tipo anillo raschig plastico de bolas, lo que facilita Ia
interaccion de la fase liquida estacionaria y la fase mdvil gaseosa.

El proceso de absorcién comienza con la entrada de gases nitrosos a la unidad. Los gases
provenientes de DENSAC son succionados hacia la torre de absorcidn por el ventilador V-1201.

A medida que los gases nitrosos se desplazan por las columnas de la torre, son absorbidos por una
corriente de acido diluido en cada una de las columnas.

En contracorriente se ingresa “agua fresca” a la primera torre (TK-1210), esta agua es recirculada
por la bomba (P-1210) desde la Torre TK-1210 donde se absorben los gases nitrosos antes de ser
enviados a la atmdsfera (ANEXO C: Informe Monitoreo de Calidad del Aire, por Algoritmo SPA). En
el conjunto de torres TK-1220 se recircula acido diluido (concentracidon aproximada de 10%) con la
bomba P-1220. En la torre TK-1230 se recircula el acido diluido, entre 50% y 60% mediante bombeo
(P-1230).

Todas las corrientes de recirculacidon son enfriadas con agua proveniente de intercambiadores
tubulares IC-1210, IC-1220 e IC-1230 respectivamente.

El agua se desplaza por rebalse desde la Torre TK-1210 hacia TK-1220 y luego desde TK-1220 hacia
TK-1230, de esta forma se mantiene el nivel de liquido en el sistema.

Con el objetivo de mejorar la remocion de NOy presente, se habilitaron enfriadores de agua en cada
recirculacién de agua desde la base, se instalé6 una bomba centrifuga en el conjunto de torre 2,
operando en forma independiente de la primera torre; se instalé un estanque estabilizador de nivel
en el flujo de alimentacion de la torre 1, las torres de absorcidn son automatizadas para su manejo
y medicién de parametros desde sala de control DENSAC.

En el Anexo B se encuentra documentacidn de respaldo del proyecto de Torre de Absorcion.
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5) Analisis de aire (emisidon de NOx) perimetral a la Planta DENSAC.
Verificacion de que no existe impacto al ambiente (recursos naturales)
0 a comunidad cercana alguna.

Enaex Servicios S.A. ha realizado andlisis de calidad de aire en NOx, a través de empresa Algoritmo
SPA, el cual se encuentra calificado como una Entidad Técnica de Calificacion Ambiental, con cédigo
ETFA 015-01 bajo Resolucion Exenta N° 178/2017

Planta DENSAC se encuentra emplazada en los vértices

Tabla 4. Coordenadas de vértices Planta DENSAC

Coordenadas UTM Sistema de Referencia WGS

Vértices

V1 7.509.982 505.282
V2 7.509.976 505.291
V3 7.509.982 505.294
va 7.509.987 505.285

La ubicacion referencial se Planta DENSAC se ilustra a continuacion:

llustracion 9. Referencia ubicacion Planta DENSAC

Pagina 19 de 25



<% Enaex

Proceso de Autodenuncia “Operacion Planta DENSAC”
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Es por ello que se identificaron 4 puntos de gran interés para evaluar la calidad de aire con respecto
a NOx, en sectores aledafios a Planta DENSAC, siendo estos los siguientes:

Tabla 5. Coordenadas Puntos de Medicion Calidad del Aire

Coordenadas UTM Sistema de Referencia
WGS 84

Descripcion

Complejo Deportivo Radomiro Tomic ~ 7.510.756 506.428
Condominio Enaex 7.511.455 504.225
Casino Enaex 7.509.954 505.111
SKC 7.510.756 506.428

Dichos puntos son ilustrados en referencia a Planta DENSAC en la siguiente imagen:

llustracién 10. Ubicacién referencial de puntos monitoreados

B £©jo'Opache
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B CONDOMINIO ENAEX

/

-
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- o P s iR

YR,
‘
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El resultado de la campafia de monitoreo demuestra que las emisiones NO, de Planta DENSAC se
encuentran por debajo de la norma.

Se adjunta informe de Algoritmo sobre Estudio de Calidad de Aire en Anexo C de este documento.
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ANEXO A
DOCUMENTACION TECNICA DE PISCINAS DE EVAPORACION

e Facturas de trabajo
e Planos de Piscinas de Evaporacion
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A - — R.U.T: 10.513.693-5

ARRIENDO DE VEHICULO FACTURA
JUAN ANDRES ARIAS BARRAZA .
Ne 1347 No . 9863
CALAMA
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FECHA VIGENCIA EMISION HASTA 31 DE Diciembre 2016
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R — (MORPET)

1S09001: 2008,0HSAS18001:2007

. Tecnologias Aplicadas S.A.
CALAMA 11 / 06 / 2015
SENORES : Enaex TEL: 55 - 2367819
AT: Antar Aguad Poblete FAX:
REF. Revestimiento de piscinas de evaporacion Enaex [CEL 94399213

Den

uestra consideracion:

En conformidad a lo solicitado, tenemos el agrado de hacerle llegar nuestra Cotizacion por el proyecto en referencia:

MORPUA-COT- N 07 /2015

. . Precio ; Plazo
Item Descripcién Unid. Cant. Uitevlo Precio Total Entrega
Construccion y revestimiento de piscina 37,3 X 37,3 Intemno ’ 40 dias
1 (2052 m2) Unid 2 57.599.933 | 115.199.867 habilos
TOTAL NETO 115.199.867
OBSERVACIONES

Se considera la ejecucion de todos los trabajos de obras civiles que incluyen el levantamiento topografico de las piscinas,
la excavacion del terreno, el trabajo de nivelado de la base dela pila y el perfilado en 45° de los costados, la excavacion de
la zanja para la ubicacion de la lamina para asegurarla, en el costado de la piscina.

Se considera la provisién y montaje de geotextil de 200 g/m2 sobre la superficie base de los trabajos de obras civiles.

Se considera la provisién de ldmina de HDPE de 1 mm y su instalacién sobre el geotextil, con las pruebas de calidad de
canal de ensayo en soldaduras por cufia y camara de vacio y/o pistola de chispas en soldaduras de extrusion.

Se considera la provisién y montaje de geonet 5 mm sobre la primera l4mina de HDPE para la instalacion del control de
fugas.

Se considera la provision de lamina de HDPE de 2 mm y su instalacion sobre el geonet, con las prusbas de calidad de
canal de ensayo en soldaduras por cufia y camara de vacio y/o pistola de chispas en soldaduras de extrusion.

Se considera la provisién y montaje de lamina final de HDPE en 2 mm, con las pruebas de calidad de canal de ensayo
sobre las uniones con maquina de cufia y con campanas de vacio y/o pistola de chispas, para las uniones de extrusién.

Se considera como aporte de Enaex, el agua potable requerida para trabajos de compactado de suelo Y/o evitar polucién
excesiva en trabajos de excavacion

Se considera que el material retirado como excedente se deja dentro de los limites de la planta de Enaex.

8

No se considera la instalacion de comedores en las Instalaciones de Enaex.

Condiciones generales

a-
b.-
c.-
d.-

Valores no incluyen IVA. Facturacién en pesos Chilenos.

Lugar de Entrega : Instalaciones Morpet Calama
Validez de la oferta : 30 dias

Plazo de Entrega : 40 dias habiles




Ie.- |Ccndiciones de Pago : [ Orden de compra

Sin otro particular y atenta a cualquier consulta, se despide muy cordialmente de Usted
MORPET Tecnologias Aplicadas S.A.

Eduardo Pastén Hernandez
Razon Social: MORPET TECNOLOGIAS APLICADAS S.A ]
RUT: 96.562.320-5 [ ]
Direccion: Av. Circunvalacién #1156, Calama/Fono: 55-2367402
Cuenta corriente Banco de Chile N#162-49904-03

www.m .Cl FIRMA AUTORIZADA

Condiciones Especiales:

Garantia del Producto: MORPET garantiza la correcta aplicacion del producto usado en el revestimiento, estableciendo un plazo
de 6 meses a partir de la fecha de entrega del producto. MORPET. no se haré responsable de la falla del revestimiento, si este
es sometido a condiciones diferentes a las indicadas en 10s datos de condiciones de borde entregadas por el mandante para el
disefio del revestimiento y estipuladas en el protocolo de instalacion.

Demoras excusadas: El vendedor no sera responsable de las demoras en entregas o fallas para lograr la entregas, producidas
directamente o indirectamente por causas ajenas al control del vendedor tales como: huelgas, mal tiempo, tormentas,
inundaciones, fuego , escases de materias primas u otras causas mas all4 del control del vendedor que lo restrinjan o inhabiliten
para hacer la entrega del producto en el plazo acordado entre ambas partes.

Lugar de entrega: A menos que se indique lo contrario, todos los productos seran entregados en las instalaciones de Morpet
Tecnologias aplicadas S.A..




r CONSTRUCCION Y MONTAJE NEUTRALIZACION DENSAC ]
11 S— —_DESCRIPGION CANT__UNID.____P.UNIT TOTALS ]
1.0 5
1.1 Instalacion de Faenas 2 mes $ 2087000 $ 4,194,000
1.2 Movilizacion del personal 2 mes $ 3.000000 $ 6,000,000
1.3 Alimentacion Personal 44 dias $ 36909 § 1.624.000
14  Traslado herramientas y materiales 1 GL L B840.000 S 840,000
1.5  Cierro excavacion y drea de trabajo 1 GL $ 150609 S 1.506.096
1.6  Retiro de excedentes 1 aL 3 800000 S 800.000
1.8 Trazados y replanteo 1 GL $ 3437088 $ 3.437.066
19 El daF P | 1 GL $ 3166274 § 3.166.274
1.10  Gastos Administrati 1 GL $ 9747899 S 9.747.899
1 $ 31.3154;5___‘

[Em ~DESCRIPGION. —CANT.___UWD. TURT TOTALE |
20 trucclén Plscinas evaporacion solar
21 Piscinas
an E i y retiro de dent 4474 ml 2842 § 12,716.791
2.1.2 Suministro Goomefmnna 2.0 mm HDPE Doble capa 4500 m2 3453 § 15.537.341
213 S No tojido 100% pol 4500 m2 633 $ 2.396.644
21.4 Suministro Geogrilla de 5 mm en HDPE 4500 m2 1.603 § 7.213.832
215 Suministro Geomembrana 1.0 mm ESP HDPE o LDPE C/DETECTOR DE FUGAS 4500 m2 2067 $ 9.300.045
2.1.6 Instalacién Geomembrana 2.0 mm HOPE th capa 1 GL 8.490.348 3 8.490.348
217 lacién Gi il No tejido agujado pil 100% poli 1 GL 4245174 § 4.245174
21.8  Inslalacion Geogrila do & mm en HDPE 1 GL 2,122587 $ 2122587
219 Instalacion Geomembrana 1.0 mm ESP HDPE o LDPE C/DETECTOR DE FUGAS 1 GL 6.367.761 § 6.367.761
2.1.10 Pruebas (Sparktester-iniciales- Destructivos) 1 aL 467.940 § 467.940

Subtotal $ 68.858.462 |

$ 110.174

|8tMohl Construccién y Montajo s 100.173.797 |

TOTAL COSTO DIRECTO 100.173.797

UTILIDADES % 15.026.070

{TOTAL NETO CONSTRUCCION Y MONTAJE 115,199,867
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ANEXO B
DOCUMENTACION TECNICA TORRE DE ABSORCION

e Planos
e Facturas
e Fichas Técnicas Equipos
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Giro: _ FARBDZICA DEF &EX 'pfo Stu0S Teléforo:

Guia de Despacho: _ _ " — Cond. de Venta:

POR LO SIGUIENTE & OSCAR ENRIQUE CARALES COPA DEBE
CANT. DETALLE PRECIO UNITARIO VALOR TOTAL

af PRO;’CCJQ CPornoc. 43“’«'?@ D& | /3./63.3Y0 |/316337¢

J //'”350 Rl&o«2 (PCD:DG Oc Cocq>rd
nity 4‘008‘1‘?3c, ()

71’2’-‘5-4305 ADICom AlsT 743&114: De | 2800 . oo | 2.850.Coo
ABsorl o (’PC'D!DO D& LDC*-//DM
©E 480056682 )

/‘-{Cﬂ'/omzd Dz caccules PCA//JFOMM 430. 600 GS0.000
UCJD‘/ /fﬁDoE KPCDIOQ D& Ccu:f-/P/Q/_\
»= 980549202)

. Cancelééa. L de i N de 20-

*1/6.9/3.5%0
Nombre: L2 %va  s| 37103 540
R.U.T.: Firma:
Fecha: Recinto: TRt AL ¥ 20 12‘6 9 /O
I S e S.E.60.

IMP FENIX - FONO 552 319475 . CALAMA ORIGINAL: CLIENTE



OSCAR ENRIQUE CARALES COPA

‘e SERVICIOS DE INGENIERIA, R.U.T.: 10. 226. 137 - 2
0’ Y CONSTRUCCION
ICENERA f Hurtado de Mendoza 2787 FACTURA

E-mai ingeneria@ingeloaci Fono (55) 2845131 Cel.: 73968101

construcc:oni@mgeloa.cl VAW ingeloa cl

rnh@ingeloacl CALAMA N° 00026
Fecha: €/ D= OC.—AJ&&‘ZLE 20l 6 R Fecha Vggnga EmlS?Oﬁ t%ait’;‘?ﬁ de Dic. 2016
Seforfes): (S ASAEX S&STLU! wos S A RUT F6.04 | &3 _,cf
Direccion: & L 7"!2;.) vaopoe 254253 Comuna: L AS Core=x e
Gio: _ FABIRZI AL DS C-T‘A'_P/O"Sf vos Tetétono: (2) 22066152
Guia de Despacho; . —— _ Cond.deVents;_3C Dras
POR LO SIGUIENTE & OSCAR ENRIQUE CARALES COPA DEBE
CANT. DETALLE PRECIO UNITARIO VALOR TOTAL

o1 | preyecto Uparave forne pe | 3034.630 |30314.530

A!:s:';o_fz w_:,,o (56(9 v PEDIDO DE

Covapna 42 GECOBFFB}Y )
/

! 3 OCT |2018
|
L |cancelado,  de de20__
SON: JZ/?C/J-& i S</S f'-!///QMT Qi b Wt 5 Neto S 30?“(530
CIROCowtn o7/ mSQCLj%fAJOULA_fAyUM%S°S
Nombre: - % IVA $ 6 8)’ {“ :]_ (/‘_} I
R.U T. Firma:
OTAL R :
Fecha: Recinto: ¥ § 36 O-’)O < cr (
NOTA: El acuse de recibo que so deciara en este acto. dsa:uerdoalod:spuesm enlaletrab) delArt 4%,y laletra ¢) del S.E.u 0.
Art 5" dela Ley 19 983, acrodito quela tado(s) ha(n) sido recibidofs).
TP FENIX - FONO 552 319478 - CALAMA

ORIGINAL: CLIENTE



Documento Electronico Page 1 of 1

OLIN S.A | |
DISTRIBUIDORA DE MATEIALES TECNICOS | R.U.T.: 96.868.560-0 |
AV. VICUNA MACKENNA N©91621 - SANTIAGO B
SANTIAGO
FACTURA ELECTRONICA
N° 17710
Cliente :ENAEX SERVICIOS S.A. Emitido : 10-AG0-2016
R.U.T. : 76.041.871-4 Vence : 09-3EP-2016
Giro :EXPLOSIVOS Pago ;
Direccion :EL TROVADOR N 4263 PISO 5
Comuna, Ciudad :1LAS CONDES, SANTIAGO
Contacto g
Cadigo Detalle Cantidad | Unid. P.Unitario % Desc. Total
179015423|REVISION 8 SENSORES 1,00/ UNID 509.144,0000 509.144
TEMPERATURA DENSAC.
Documento Ref. Folio Fecha Razdén Ref. Dsc. { %) 0
ORDEN DE COMPRA 1800541556/ 10-AGO-2016
Neto § 509.144
LV.A.(19 %) 96.737
Retencion
Total § 605.881
Observaciones Transporte
Patente
Direccion
Dest.




Documento Electronico Page 1 of 1

Algoritmos y Mediciones
Ambientales SPA R.U.T.: 77.007.600-5
SERVICIOS DE INGENIERIA PRESTADOS POR EMPRESAS
SEMINARIO 180 - PROVIDENCIA FACTURA ELECTRONICA
SANTIAGO
N° 6711
Cliente :Enaex Servicios S.A Emitido : 18-ENE-2017
R.U.T. : 76.041.871-4 Vence : 18-FEB-2017
Giro :Fabricacion de explosivos Pago
Direccion :E1l travador 4253 piso 5
Comuna, Ciudad :Las Condes, Santiago
Contacto
Codigo Detalle Cantidad | Unid. P.Unitario % Desc. Total
590000004[Venta de (1) unidad de 0,70 56.313.933,5500 39.419.753

Mcenitoreo Continuo de
Gases, Planta ENAEX
Calama (Pago 70. Venta
de (1) unidad de
Mcnitorec Continuo de
Gases, Planta ENAEX
Calama (Pago 70% Final).

Documento Ref. Folio Fecha Razon Ref. Dsc. ( %) 0
ORDEN DE COMPRA 4500838215 22-JUN-2016
Neto $ 39.419.753
1.V.A.{(19 %) 7.489.753
Retencion
Total $ 46.909.506
Observaciones Transporte
Patente
Direccién

:El travador 4253 piso 5

Dest.
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Page 1 of 1

Asesorias Algoritmos SPA
SERVICIOS DE INGENIERIA PRESTADOS POR EMPRESAS R.U.T.: 77.007.600-5
SEMINARIO 180 - PROVIDENCIA
SANTIAGO
FACTURA ELECTRONICA
N° 6256
Cliente :Enaex Servicios 5.4 Emitido : 24-AGO-2016
R.U.T. : 76.041.871-4 Vence : 24-SEP-2016
Giro :Fabricacion de explosivos Pago :
Direccion :El travador 4253 piso 5
Comuna, Ciudad :Las Condes, Santiago
Contacto
Codigo Detalle Cantidad | Unid. P.Unitario % Desc. Total
550000004(Venta de (1) unidad de 0,30 57.231.597,7100 17.169.479
Monitoreo Continuo de
Gases, Planta ENAEX
Calama (Anticip. Venta
de (1) unidad de
Monitorec Continuo de
Gases, Planta ENAEX
Calama (Anticipo 30%).
Documento Ref. Folio Fecha Razon Ref. Dsc. { %) 0
ORDEN DE COMPRA 1500838215| 22-JUN-2016
Neto $ 17.169.479
LV.A.(19 %) 3.262.201
Retencion
Total $ 20.431.680
Observaciones Transporte
Patente
Direccion B .
Dest. :El travador 4253 piso 5
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AUTOMATIZACION OYANEDER S R.U.T.: 99.522.540-9
ASESORIAS EN INGENIERIA EJECUCION DE PROYECTOS
ELECTRICOS INFORMATICOS AUTOMATIZ FACTURA ELECTRONICA
Obispo Arturo Espinoza Campos 2170 - MACUL
SANTIAGO
N° 2226
Cliente :ENAEX Servicios S.A. Emitido : 28-0CT-2016
R.U.T. : 76,041.871-4 Vence : 27-NOV-2016
Giro :Venta y distribucion de explosivos Pago
Direccion :El Trovador # 4253 - Piso N 5
Comuna, Ciudad :LAS CONDES, SANTIAGO
Contacto :5r. Jorge Chacana Fono:8377600
Codigo Detalle Cantidad | Unid. P.Unitario % Desc. Total
GEN|CONFIGURACION SENSORES 1,00, UM | 2.951.145,0000 2.951.145
TORRE ABSORCION. .
Documento Ref. Folio Fecha Razon Ref. Dsc. ( %) 0
ORDEN DE COMPRA 4800547850 01-SEP-2016
Neto $ 2.951.145
L.V.A.(19 %) 560.718
Retencion
Total § 3.511.863
Observaciones Transporte
Patente
Direccion
Dest.
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CONSTRUCCIONES Y SERVICIOS
AFINES HECTOR NORMAN R.U.T.: 76.425.349-3
MATUS CUEVAS EMPRESA FACTURA ELECTRONICA
INDIVIDUAL DE
RESPONSABILIDAD L N° 59
SERVICIO DE CONSTRUCCION EN OBRAS MENORES
ARRIENDO DE MAQUINARIA S.1l
BRASILIA 2076, Villa/Pob. 23 - CALAMA
Cliente :ENAEX SERVICIOS S.A. Emitido : 17-wNOV-2016
R.LU.T. : 76.041.871-4 Vence
Giro :FABRICANTE DE EXPLOSIVOS Pago
Direccion :EL TROVADOR 4253
Comuna, Ciudad :LAS CONDES,
Contacto
Cadigo Detalle Cantidad | Unid. P.Unitario % Desc. Total
4800561283|PERNOS INOXIDABLES S/0C 1,00( UNID| 2.663.072,0000 2.663.072
4800561283,
4800560970|ARRIENDO GRUA S/0C 1,00 UNID| 3.762.000,0000 3.762.000
4800560970.
4800559777|MCNTAJE DE REACTOR UV S/0C 1,00| UNID| 1.306.448,0000 1.306.448
4800559777.
Documento Ref. Folio Fecha Razén Ref. Dsc. { %) 0
ORDEN DE COMPRA 4800561283] 11-NOV-2016
ORDEN DE COMPRA 1800560970( 10-NOV-2016 Neto $ 7.731.520
ORDEN DE COMPRA 4800559777| 03-NOV-2016 LV.A.(19 %) 1.468. 989
Retencion
Total § 9.200.509
Observaciones Transporte
Patente
Direccion
Dest.
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SOCIEDAD SERVICIOS A LA
MINERIA T & S LIMITADA R.U.T.: 76.188.782-3
MANT.REP.CONST.ELECT.INSTRUMENTACION. MONTAJE
MECANICO FACTURA ELECTRONICA
MADAME CURIE 2362 12 CENTRO - CALAMA
CALAMA
N° 13
Cliente :ENAEX SERVICIOS S.A. Emitido : 16-NOV-2016
R.U.T. : 76.041.871-4 Vence
Giro :FABRICACION DE EXPLOSIVOS Y PRODUCTOS DE Pago
Direccion :EL TROVADOR 4253 5
Comuna, Ciudad :LAS CONDES, STGO
Contacto
Cédigo Detalle Cantidad | Unid. P.Unitario % Desc. Total
INSTALACION DE. 1,00 8.329.780,0000 8.329.780

CUADRICULADO M. DE TIERRA

Documento Ref. Folio Fecha Razoén Ref. Dsc. ( %) 0
ORDEN DE COMPRA 4800560967| 10-NOV-2016
Neto $ 8.329.780
1L.V.A.(19 %) 1.582.658
Retencion
Total % 9.912.438
Observaciones Transporte
Patente
Direccion

Dest.
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HiQ® Certificate.

| inte

INFORME DE ENSAYO
Cliente / customer N.° de andlisis / Analysis No.: 1266-16
ASESORIAS ALGORITMOS SPA N.° de cilindro / cyiinder No.:: 33512
SEMINARIO N°® 180 N.°de orden / orderno.:  CP190
Cilindro/ Cylinder Conexién de vélvula Presion de llenado/ Filling Volumen/Volume
type /Valve conection pressure
Aluminio -6 Lts CGA 660 140 Bar 0.84 m3
Componente Composicion Resultado | Unidad | Incerteza % Relativa Fecha Ensayo
Component requerida Result Unit Uncertainty% rel Test date
Order
Oxido Nitrico NO 1600.00 1590.00 ppm +/-0.50 29-09-2016
NOX NOXx 1600.00 1590.00 ppm +/-0.50 29-09-2016
Nitrégeno N2 Balance
Cddigo - nombre producto / Code - Product name ¢ GE900091-NO 1001-4950 ppm, Bal N2
Método de preparacién / Preparation method ¢ Gravimetrico conforme a ISO 6142
Metodo Analitico / Analytical Method :  Quimioluminiscencia
Nivel de confianza / Confidence level : 95 %
Tolerancia de preparacidn / 8lend tolerance i ] % relativa / % relative
Temperatura recomendada 0 ajto 20
Recommended storage and usage temperature
Presidon minima de uso / Minimum pressure of use : 3 Bar
Fecha de fabricacion / Fabrication date : 21-09-2016
Lugar de analisis / Analysis site 3 Laboratorio Gases Especiales
Fecha emision reporte / Report date : 29-09-2016
Fecha expiracion /Expiration date : 29-09-2018

Estandar de calibracidn / Calibration standar

N° Tipo Concentracion N°Cilindro
514 Guide:34:2009 NO: 2600.0ppm +/-0.5% 313603
NOx: 2600.0ppm +/-0.5%

Comentarios / Comments :

Los resultados estan referidos Unicamente a los itemes ensayados. Este informe no puede ser reproducido, excepto
en su totalidad, sin la aprobacién escrita de Laboratorio de Gases Especiales, Linde Gas Chile S.A.

\\
D, o

’ =3

Diego/Yéﬁez N.
Analista quimico

Laboratorio de Gases Especiales Teléfono: 800800242
Vicente Reyes #722, Maipu callcenter.chile@linde.com
Santiago, Chile Lenguaje vélido oficial espafiol

CL-PRO-002C




HiQ® Certiticate.

Cliente / customer
ASESORIAS ALGORITMOS SPA
SEMINARIO N° 180

INFORME DE ENSAYO

N.° de andlisis / Analysis No.: 1224-16
N.° de cilindro / cylinder No.:: P520954
N.° de orden / OrderNo.:  CP152

Cilindro/ Cylinder type Conexién de vélvula Presion de llenado/ Filling volumen/Volume
/Valve conection pressure
Aluminio 6 Lts CGA 660 140 Bar 0.8m3
Componente Composicion Resultado Unidad Incerteza % Relativa Fecha Ensayo
Component requerida Result Unit Uncertainty% rel Test date
Order
Oxido Nitroso N20 1600 1634.5C ppm +/-2.00% 15-09-2016
Nitrégeno N2 Balance

c6digo - nombre producto / Code - Product name

Método de preparacion / Preparation method . Gravimetrico conforme a IS0 6142
Metodo Analitico / Analytical Method . Cromatografia Gaseosa PDD.
Nivel de confianza / Confidence level 95 %

Tolerancia de preparacion / Blend tolerance . 2 Yrelativa / % relotive

Temperatura recomendada

0 a/to 20 °C

pecommended storage and tsage temperature

Presién minima de uso / Minimum pressure of use : 3 Bar

Fecha de fabricacion / Fabrication date : 14-09-2016
‘ Laboratorio Gases Especiales

Lugar de analisis / Analysis site

GE100957 - N20 100-5000ppm Bal N2

Fecha emisién reporte / Report date 15-09-2016

Fecha expiracién /Expiration date 15-09-2018

Estandar de calibracién / Calibration standar

N° Tipo Concentracion NeCilindro
351 Patrén Primario N20:1591.78 ppm +/- 1% 482807

Comentarios / Comments : Los resultados estan referidos Unicamente a los itemes ensayados. Este informe no
puede ser reproducido, excepto en su totalidad, sin |2 aprobacion escrita de Laboratorio de Gases Especiales, Linde

Gas Chile S.A.

)
C’ ﬂl]?u LYY \L% ég )

Constanza Mirand
Superyisor LGE L

Laboratorio de Gases Especiales
Vicente Reyes #722, Maipl
Santiago, Chile

Teléfono: 800800242
callcenter.chile@linde.com
Lenguaje valido oficial espafiol

CL-PRO-002C
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HiQ® Certificate.

INFORME DE ENSAYO

Cliente / customer
ASESORIAS ALGORITMOS SPA
SEMINARIO N°® 180

Cilindro/ Cylinder

Conexion de vélvula

N.° de andlisis / Analysis No. 1210-16

N.° de cilindro / cylinder No.:: 40885
N.° de orden / order No.: CP191

Presion de llenado/ Fifling

Volumen/Volume

type /Valve conection pressure

Aluminio - 6 Lts CGA 660 140 Bar 0.84m3
Componente Composicién Res:ltado | Unidad | Incerteza % Relativa Fecha Ensayo
Component requerida Resuit Unit Uncertainty% rel Test date

Order
Diéxido de Carbono 02 8.00 7.89 O +/-0.50 13-09-2016
Oxigeno 02 20.00 20.03 Yo +/-0.50 13-09-2016
| Nitrégeno N2 Balance

Cddigo - nombre producto / Code - Product nome
Método de preparacién / Preparation method
Metodo Analitico / Analytical Method

Nivel de confianza / Confidence level
Tolerancia de preparacion / 8lend tolerance
Temperastura recomendada

kecommended storage and usage temperature

GE101002- C02/02 ECOCAL 1-50% / 1-50%, Bal N2
Gravimetrico conforme a IS0 6142
IR, Paramagnético

95 Y%
1 Y% relativa / % relative
0 a/to 20 °C

Presion minima de uso / Minimum pressure of use 3 Bar
Fecha de fabricacién / Fabrication date 12-09-2016
Lugar de analisis / Analysis site Laboratorio Gases Especiales
Fecha emisién reporte / Report date 13-09-2016
Fecha expiracion /Expiration date 13-09-2019
Estandar de calibracién / Calibration standar
[ N° Tipo Concentracién N°Cilindro ]
325 Material de referecia (MR) | 02:20.91% +/-0.500 265050
508 Guide:34:2009 €02:8.001% +/-0.5% 313594

Comentarios / Comments -

Los resultados estan referidos tnicamente a los itemes ensayados. Este informe no puede ser reproducido, excepto
en su totalidad, sin 2 aprobacion escrita de Laboratorio de Gases Especiales, Linde Gas Chile S.A.

\ - -

\ >'g_:ﬁ_"—-——¢r-‘:— -
Diego Yafiez N. e
Analista quimico

Laboratorio de Gases Especiales
Vicente Reyes #722, Maipy
Santiago, Chile

Teléfono: 800800242

cgIlcentgr.ghilg@lindg.ggm

Lenguaje vélido oficial espariol
CL-PRO-002C



JF= Fuiji Electric

NDIRTYPE INFRARED GAS ANALYZER
(5-COMPONENT ANALYZER)

I DATA SHEET — ZKJ

This gas analyzer (ZKJ) is capable of measuring the con-
centrations of NO, SOz, CO2, CO, CH4, N20 and O2 com-
ponents in sample gas.

NO, SOz, CO2, CO, CHa and N20 are measured by non-
dispersion infrared method (NDIR), while Oz is measured
by built-in type paramagnetic method sensor or external-
mount type zirconia method sensor. A maximum of 5
components including O2 (max. 4 components except for
02 measurement) are simultaneously measurable.

The mass flow type twin detector of high sensitivity and
reliability adopted in the infrared ray method detection
block makes the measurement hardly affected by interfer-
ing components.

In addition, a microprocessor is built in and a large-size
liquid crystal display is equipped for easier operation,
higher accuracy and more functions.

Optimum as an analyzer unit of measurement system
for combustion exhaust gas from refuse incinerator and
boiler, or gas from different industrial furnaces.

FEATURES

1. Measure five components including Oz simultaneously
and continuously
Simultaneously and continuously measures up to four
components out of NO, SOz, CO, CO2, CH4 and N:0,
plus Oz, or up to totally five components.

2. Hardly affected by interference by other gases
The mass flow type twin detector of high sensitivity
and reliability adopted makes the measurement hardly
affected by interfering components, ensuring a stable
operation.

3. Equipped with abundant functions
02 conversion, average value computation, automatic
calibration, one touch calibration, upper/lower limit
alarm, remote measurement range changeover, range
identification signal output, etc. incorporated can
configure applications to match particular uses.

4. Easy-to-see large LCD unit
The large LCD unit adopted allows observing easily
the indication of all measured components and
computation values.
The interactive operation facilitates setting.

5. 19 inch rack mount structure
The mainframe unitized to 19 inch rack type and
electrical signal input/output terminal unit also unitized
easily configure a gas analyzer system.

6. Maximum range ratio is 1 to 25
Measuring ranges are changeable.

7. Drift +/-1% FS/week (more than 0 to 200ppm range)

—

SPECIFICATIONS

| Standard Specifications |

Principle of measurement:
NO, SOz, CO2, CO, CHa, N20;
Non-dispersion infrared-ray absorption
method
Single light source and double beams
(double-beam system)
02 ; Paramagnetic Oz sensor (built in) or zir

conia Oz sensor (externally installed)

Measurable gas components and measuring range:

Minimum range Maximam range
NO 0 - 50ppm 0 - 5000ppm
SO2 0 -50ppm 0 - 10vol%
CO:2 0 - 20ppm 0 -100vol%
CO 0 -50ppm 0 - 100vol%
CHa 0-200ppm 0 - 100vol%
N20 0 - 200ppm 0 - 2000ppm
(bu(ai in) 0-5vol% 0 - 25vol%
O 0-5vol% 0 - 25vol%
(External Zirconia)

e Max. 5 components measurement including Oa.
e Measuring range ratio < 1:5 (O2)
<1:25
(except for O2)

e Measuring ranges are changeable between
the specified minimum and maximum range
Settable one range or two ranges

e \When only N20 analyzer is used, make sure
not to contain any components other than
N20.

Multicomponent analyzers including N20
analyzer + CO:2 analyzer are used for sludge
incineration. In this case, the range of N20 is
0 to 200ppm/500ppm, and the range of CO:2
is 0to 10%/20%.
*For measurable components and possible combinations
of measuring ranges, refer to Tables 1-(1) to (3).

EDS3-123n
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ZKJ —

Measured value indication:
Digital indication in 4 digits
(LCD with back light)
e Instantaneous value of each component
e Instantaneous value after Oz conversion
(only in NO, SO2, CO measurement
with O2)
e Average value after O2 conversion
(only in NO, SO2, CO measurement
with O2)
e Oz average value
Analog output signals:

* Inputs/outputs of analog signals are
possible by combining with the input/
output terminal module.

4 to 20mA DC or 0 to 1V DC,

non-isolated output ; 12 points max.

max.load550Q. for 4 to 20 mA DC
min.load 100kQ. for 0 to 1V DC

* Refer to Table 2, for the channel No.
of displayed values and analog output
signals.

Analog input signal:

For signal input from externally installed

O2 sensor.

Signal requirement;

(1) Signal from Fuji's Zirconia Oz sen-
sor (TYPE: ZFK7)
(2) 0 to 1V DC from an O2 sensor

Input section is not isolated. This fea-

ture is effective when an Oz sensor is

not built in.

(Depend on Oz input signal, measured

concentration indication and O2 conver-

sion.)
Relay contact output:
1a contact (250V AC/2A, resistive load)
Instrument error, calibration error,
range identification, auto calibration
status, pump ON/OFF, peak alarm.
1c contact (250V AC/2A, resistive load
selectable 6 outputs)
High/Low limit alarm contact output.
Power disconnection alarm.
* All relay contacts are isolated mutu-
ally and from the internal circuit.
No-voltage contact (ON/OV, OFF/5V
DC, bmA flowing at ON)
Remote range switch, auto calibra-
tion remote start, remote holding,
average value resetting, pump ON/
OFF
Isolated from the internal circuit with
photocoupler. Contact inputs are not
isolated from one another.
Transmission output:
Solenoid valve drive signal for automat-
ic calibration.
Transistor output (100mA or less)
Voltage rating ; 100V to 240V AC
Allowable range; 85V to 264V AC

Contact input:

Power supply:

Frequency ; 50Hz/60Hz
Power consumption; 250VA max.
Inlet ; Conform to EN60320

Protection Class 1
Operating conditions:
Ambient temperature; -5°C to 45°C
Ambient humidity : 90% RH max.,
non-condensing

Storage conditions:
Ambient temperature; -20°C to 60°C
Ambient humidity : 100% RH max.,
non-condensing
Dimensions (H x W x D):
Analyzer main unit;
177 x 483 x 600mm
Input/output terminal module;
164 x 318 x 565mm
Mass: Approx. 22 kg (only Analyzer)
Finish color: Front panel; Off-white (Munsell 10Y7.5/0.5
or equivalent)
Casing; Plating, Steel-blue (gray)
Enclosure: Steel casing, for indoor use
Material of gas-contacting parts:
Gas inlet/outlet; SUS304
Sample cell; SUS304,chloroprene rubber
Infrared-ray transmitting window; CaF2
02 sensor sample cell : SUS316
Internal piping; Toaron, Teflon
Gas inlet/outlet: Rc'/4 or NPT1/4 internal thread
Purge gas flow rate:1L/min ( when required)



| Standard Functions |

Output signal holding:

Output signals are held during manual
and auto calibrations by activation of
holding (turning "ON" its setting).

The values to be held are the ones just
before start calibration mode or setting
value.

It is selectable.

Indication of instantaneous values will
not be held.

Remote output holding:

Switch ranges :

Manual:
Auto:

Remote:

Output signal is held at the latest value
or setting value by short-circuiting the
remote output holding input terminals.
Holding is maintained while the termi-
nals are short-circuited. Indication of
instantaneous values will not be held.

The switch ranges is available in manu-
al, auto, and remote modes. Only pre-
set switch method is effective.

Allows range to switch by key operation.
Allows range to switch from low to high
range when 90%FS or more is available
in the low range.

Allows range to switch from high to
low range when 80%FS or less is avail-
able in the low range.

No-voltage contact input (for measur-
able components)

Allows range to switch via an external
signal when remote range switch input
is received.

When the contact input terminals for
each component are short-circuited,
the first range is selected, and it is
switched to the second range when the
terminals are open.

Range identification signal:

Auto calibration:

The present measuring range is identi-
fied by a contact signal.

The contact output terminals for each
component are short-circuited when
the first range is selected, and when
the second range is selected, the ter-
minals are open.

Auto calibration is carried out periodi-
cally at the preset cycle.

When a standard gas cylinder for
calibration and a solenoid valve for
opening/closing the gas flow line are
prepared externally by the customer,
calibration will be carried out with the
solenoid valve drive contacts for zero
calibration and each span calibration
turned on/off sequentially at the set
auto calibration timing.

Auto calibration cycle setting:

Auto calibration cycle is set.

Setting is variable within 1 to 99 hours (in
increments of 1 hour) or 1 to 40 days (in
increments of 1 day).

Gas flow time setting:

The time for flowing each calibration
gas in auto calibration is set.

Settable within 60 to 900 seconds (in
increments of 1 second)
Auto calibration remote start:
Auto calibration is carried out only once
according to an external input signal.
Calibration sequence is settable in the
same way as the general auto calibra-
tion.
Auto calibration is started by opening
the auto calibration remote start input
terminals after short-circuiting for 1.5
seconds or longer.
Auto zero calibration:
Auto zero calibration is carried out peri-
odically at the preset cycle.
This cycle is independent on “Auto cali-
bradion” cycle.
When zero calibration gas and solenoid
valve for opening/closing the calibration
gas flow line are prepared externally
by the customer, zero calibration will
be carried out with the solenoid valve
drive contact for zero calibration turned
on/off at the set auto zero calibration
timing.
Auto zero calibration cycle setting:
Auto zero calibration cycle is set.
Setting is variable within 1 to 99
hours (in increments of 1 hour) or
Setting is variable within 1 to 40 days
(in increments of 1 day)
Gas flow time setting:
The timing for flowing zero gas in
auto zero calibration is set.
Settable 60 to 900 seconds (in incre-
ments of 1 second)
High/Low limit alarm:
Alarm contact output turns on when
measurement value reach to the preset
high or low limit alarm value.
Contacts close when the channel value
of each channel becomes larger than
the high alarm limit value or smaller
than the low alarm limit value.
Instrument error contact output:
Contacts close at occurrence of ana-
lyzer error No. 1, 3 or 10.
Calibration error contact output:
Contacts close at occurrence of manual
or auto calibration error (any of errors
No. 4 to 9).
Auto calibration status contact outputs:
Contacts close during auto calibration.
Pump ON/OFF contact output:
During measurement, this contact
close. While calibration gas is flowing,
this contact open. This contact is con-
nected in power supply of pump, and
stop the sample gas while calibration
gas flowing.
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| Optional Functions |

02 conversion:

Conversion of measured NO, SO2 and
CO gas concentrations into values at
standard O2 concentration

21-0On

21-0Os

C : Sample gas concentration after O2
conversion

Cs : Measured concentration of sample
gas

Os: Measured Oz concentration
(Limit settable, 1 to 20%02)

On: Standard O2 concentration (value
changeable by setting; 0 to 19%02)

Conversion formula: C = x Cs

Average value after Oz conversion and Oz average valu

ecalculation:

The result of O2 conversion or instanta-
neous Oz value can be outputted as an
average value in the preset period of
time.

Used for averaging is the moving aver-
age method in which sampling is car-
ried out at intervals of 30 seconds.
(Output is updated every 30 seconds.
[t is the average value in the deter-
mined period of time just before the
latest updating.)

Averaging time is settable within 1 to
59 minutes (in increments of 1 min-
ute) or 1 to 4 hours (in increments of 1
hour).

Average value resetting:

The above-mentioned output of average
value is started from the initial state by
opening the average value resetting in-
put terminals after short-circuiting for 1.5
seconds or longer.

Output is reset by short-circuiting and
restarted by opening.

CO concentration peak count alarm:
(added only for CO/O2 measurement)

Alarm output turns on according to the
preset concentration and count.
Whenever the instantaneous value of
CO exceeds the preset concentration
value, count increments. If the count
exceeds the preset value in one hour,
the alarm contacts close.

Communication function:

RS-232C (9pins D-sub)

Half-duplex bit serial

Start-stop synchronization

Modbus™ protcol

Contents: Read/Wright parameters
Read measurement concen-
tration and instrument status

Remark: When connecting via RS-485 in-
terface, a RS-232C «— RS-485
converter should be used.

—

| Performance |

Repeatability 1 +0.5% of full scale
Linearity 1 £1% of full scale

Zero drift 1 +1% of full scale/week

(2% of full scale/week; range be
tween 0 to 50ppm and 0 to 200ppm)
(£2% of full scale/day; smaller than
0 to 50ppm range)
Span drift 1 2% of full scale/week
(2% of full scale/day; smaller than
0 to 50ppm range)
Response time
(for 90% FS response)
15 sec electrical response
Within 60 seconds including replace-
ment time of sampling gas (when gas
flow rate is 0.5L/min)
Gas replacement time depends on the
number of measuring components,and
measuring range

| Standard Requirements for Sample Gas |

Flow rate :0.5L/ min £0.2L / min

Temperature : 0 to 50°C

Pressure : 10 kPa or less (Gas outlet side should
be open to the atmospheric air.)

Dust 1 100ug/Nm? or less in particle size of
Tum or less

Mist : Unallowable

Moisture : Below a level where saturation occurs

at 2°C (condensation unallowable).
Corrosive component:

1 ppm or less
Standard gas for calibration:

Zero gas; Dry N2

Span gas ; Each sample gas having
concentration 90 to 100%
of its measuring range (rec-
ommended).

Gas beyond concentration
100%FS is unusable.

In case a zirconia Oz analyzer is installed

externally and calibration is carried out

on the same calibration gas line:

Zero gas ; Dry air or atmospheric air
(provided without CO2 sen-
sor)

Span gas ; For other than O2 measure-
ment, each sample gas
having concentration 90
to 100% of its measuring
range.

For O2 measurement, Oz
gas of 1 to 2 vol%.



| Installation Requirements |

e |ndoor use. (Select a place where the equipment does
not receive direct sunshine, draft/rain or radiation from
hot substances. If such a place cannot be found, a roof
or cover should be prepared for protection.)

e Avoide a place where receives heavy vibration

e Select a place where atmospheric air is clean

| EC Directive Compliance |

The product conforms to the requirements of the Low
Voltage Directive 73/23/EEC and EMC directive 89/336/
EEC (as amended by Directive 92/31/EEC), both as
amended by Directive 93/68/EEC.

It conforms to following standards for product safety and
electromagnetic compatibility ;

EN61010-1 : 2010 Safety requirements for electrical
equipment for measurement, control
and laboratory use.

"Installation Category I1"”
“Pollution Degree 2"

EN61326-1 : 2006, EN61326-2-3 : 2006
Electrical equipment for measurement,
control and laboratory use — EMC re-
quirements.

*The product mounted in a steel enclosure conforms
to the requirements of EMC directive.
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Principle diagram of NDIR type measurement (For NO, SOz, CO2, CO, CHs, Nz0)

Distribution cell

Motor

(interference filter) Interference compensating
Trimmer Reference cell detector
Rotary sector ‘
Sector
sync. signal| Infrared (single) Sample cell =
light source Sample gas Sample gas & %
inlet outlet = g
o
E S
< 5
,,,,,, < £
\ L ,,,,,,,,,,,, _ ]
Oz sensor | - O
(option) AD
= RAM
CPU
‘ ROM
External input / Contact output D/A Indicator
[ ]
4 c
§ 2
> O
Output £ B
0to 1V or s =
4 to 20mA DC 2
o
Principle diagram of paramagnetic type measurement (For 02)
Permanent Mirror
magnet
A =1
Gasinlet »—1 1 | T 1 1 1]| —Measuring
VESRSPSN
Magnetic field |- ———]
Gas outlet 4_ R ' L\ o Dumbbell
| | Preamplifier
/{ . I
Permanent
magnet
LED Photodiode
Signal processing

Indication ' and calculation block

Output




Example configuration of gas sampling system

The following illustrates a typical system configuration for five component gas measurement for monitoring combustion

exhaust gas from boiler, refuse incinerator, etc.

Contact FUJI ELECTRIC for system configuration matching the particular use or further information.

(1) Gas extractor

-~ ZKJ Unit
_ (2) Mist filter (7) Membrane filter _ (8) Flowmeter
Gas inlet tube A\ Il CO, CO2
A S
15° or larger (4) Gas aspirator I (O2)
e\ | Infrared gas
= (11) NO2/NO analyzer main
converter (7) Membrane unit
(5) (for NOx ) filter
- measurement
Electronic a)
gas cooler N~ I
NO, SO2
)¢
(3) Gas conditioner (6) Solenoid valve
ZERO NO |SO2 |CO2 |CO |02
= Pressure
02
Gas outlet
t L = (10) Zirconia
___________ 02 sensor
Drain (9) Standard gas

Functions of Individual Components

(1) Gas extractor: Gas extractor with a heating type

stainless steel filter of standard mesh

40um

For separation of drain and removal of

dust and mist

(3) Safety drain trap:
Prevention of drain from being sucked
and composite operation of constant-
pressure bubbler

(4) Gas aspirator:For aspiration of sample gas (sample
gas flow rate approx. 2L/min)

(5) Electronic gas cooler:
Dries the moisture in sample gas to a
dew point of approx. 3°C.

(6) Solenoid valve:Used for introducing calibration gas.

(7) Membrane filter:
PTFE filter used to eliminate fine dust
particles and permit monitoring of dust
adhering condition on the front panel of
the gas analyzer.

(2) Mist filter:

(8) Flowmeter:  Adjusts and monitors the flow rate of

sample gas.

(9) Standard gas: Reference gas used for calibrating zero
and span of the analyzer. Total 6 cylin-
ders required for air, zero gas, span gas
NO, SO2, CO, CO2 and Oa.

(10)Zirconia O2 sensor:

(This is not necessary in case when the
zirconia type O2 sensor is built-in.)
External zirconia oxygen sensor used
for measuring the oxygen concentration
(0 to 25%) in sample gas.

(11)Converter:  Added to NOx analyzer.
A special catalyst material for efficient
conversion of NO2 gas to NO is used.
*(Note) For each gas sampling device, refer to the sepa-

rate Data Sheet for each gas sampling device.
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CODE SYMBOLS
12345 6|7

Digit Description note IZJF
4 |<Custom specifications>
Standard F
5 |<Measurable component (SO2, CO2, CO, CH4, N20) > A A
Tst 2nd 3rd 4th T O A O
componet |componet |componet |componet e
NO
SO:
CO2
co
CHa
NO SO
NO co
CO2 co
NO SO: co
NO SO: CO: co
N20 note 10
N20 CO: note 10
NO N20 CO: note 10
SO N20 CO: note 10
N20 CO: co note 10
CHa N20 CO2 note 10
NO SO N20 CO2 note 10
6 [<Measurable component (O2)>
None

External zirconia type Oz sensor (Model : ZFK7) note 1b)
External Oz analyzer note 1a)b)
Built-in paramagnetic type Oz sensor I R I R R
7 |<Gas inlet/outlet> [T S T R R S R S R
Rcla T A
Rc4, with purging note 2a)
NPTVa
NPTV4, with purging note 2a)
Resin(g6) note 2b)

8 910111213 14151617181920 212223 = Digit No.
[a-[TTTT]-[TTTTTTI-[T]] ofcode

S<CA10IPEIrorITmMmwWoO> o

O w> <

B WN =O

8 [<Revision code> NEEEEERREEE

9 |<Accessories> A
None Yl
With relay board for auto caliblation, with cable A :
With slide rail Cl 1 [
With slide rail, relay board, and cable Dl | ¢

10 |<Indication and power supply cable> note 3 [ R R R
In Japanese, Power cable rated 125V N I A A
In English, Power cable rated 125V (UL) [ I A A R AR
In English, Power supply rated 250V (CEE) Ul L
11 |[<Measuring range> 1st component note 4 [ A
12 [Minimum range Maximum range P
0 to 20ppm 0 to 500ppm note 5 1E
0 to 50ppm 0 to 1000ppm AF
0to 100ppm 0 to 2000ppm BG !
0 to 200ppm 0 to 500ppm -
0 to 200ppm 0 to 2000ppm CGl | i1
0 to 200ppm 0 to 5000ppm CH v
0 to 500ppm 0to0 1% EJ[ Dpbn
0 to 1000ppm 0to 2% FR b
0 to 2000ppm 0to 5% G L
0 to 5000ppm 0to 10% HM oo
0to 1% 0to 20% INF D
0to 2% 0to 10% KM @b
0to 2% 0to 50% KPl o
0to 10% 0 to 20% MN[0
0o 10% 0 to 100% MR| | D

13 |<Measuring range> 2nd component note 4 :

14 |Minimum range Maximum range o
None None Yoy b
0 to 50ppm 0 to 1000ppm A-F f
0 to 100ppm 0 to 2000ppm B-G| |
0 to 200ppm 0 to 500ppm C-E| {1
0 to 200ppm 0 to 2000ppm C-G| |
0 to 200ppm 0 to 5000ppm C-H|l i
0 to 500ppm 0to 1% E-J 3
0 to 1000ppm 0to 2% F-K| i
0 to 5000ppm 0to 10% H-M[ D
0to 1% 0to 20% J-N :
0to 2% 0to 50% K-P| i
0to 10% 0to 20% M-N| @
0to 10% 0 to 100% M- R ;

15 |[<Measuring range> 3rd component note 4 P
16 |[Minimum range Maximum range I
None None YY
0 to 50ppm 0 to 1000ppm AF
0 to 100ppm 0 to 1000ppm BF| .
0 to 100ppm 0 to 2000ppm BG| ! ||
0 to 200ppm 0 to 500ppm CE[ ! 11}
0 to 200ppm 0 to 2000ppm CG| 1
0 to 200ppm 0 to 5000ppm CH| {1t
0 to 500ppm 0to 1% EJ[ 00
0 to 1000ppm 0to 2% FK
0 to 2000ppm 0to 5% GL
0 to 5000ppm 0to 10% HM[ 0
0to 1% 0 to 20% IN|
0to 2% 0to 10% KP[ 0000
0to 10% 0to 20% MN| 0
0to0 10% 0 to 100% MR| D




11213 14151617181920 212223 = Digit No.

12345678 9
Digit Description note |[Z[K[JIF[ [ [ [a]-[ [ [[TJ-[LTTTT{]-[]] of code
17 |<Measuring range> 4th component note 4 Ll
18 |Minimum range Maximum range o
None None YY|
0 to 50ppm 0 to 1000ppm AF| 0
0 to 100ppm 0 to 2000ppm BG| |
0 to 200ppm 0 to 500ppm CE|l ! 1
0 to 200ppm 0 to 2000ppm CG|l !
0to 200ppm 0 to 5000ppm CH| | ¢
0 to 500ppm 0to 1% EJ|
0 to 1000ppm 0to 2% FKl v
0 to 5000ppm 0to 10% HM 0
0to 1% 0to 20% IN[
0to 2% 0to 50% KP[ i 100
0to 10% 0 to 20% MN| |1
0t0 10% 0 to 100% MR| 1
19 |[<O: analyzer, 1st range> note 4 N
20 |Minimum range Maximum range Pt
None None vyl o
0to 5% 0 to 25% Lv| i
0to 10% 0 to 25% MV| |
Other zz|
21 |<Output> :
4to 20mA DC Al
0to 1V DC Bl |
4 to 20mA DC + Communication function cl
0 to 1V DC + Communication function D| !
22 [<0:2 conversion and Oz average value output> note 6
None note 7 Y
With Oz conversion output A
With peak alarm B
With O2 conversion output and peak alarm C
23 |<Adjustment, Range designation>
For combustion exhaust gas (specified range) [note 8a) B
For combustion exhaust gas E
For combustion exhaust gas (specified range) [note 8a)b) F
Unit mg/m?®
For combustion exhaust gas, Unit mg/m? note 8b G
Others note 9 V4
Note 1 a)When “B” is specified at the 6th digit, Oz sensor signal has to be set as 0-1V DC linear corresponding to full scale.
b) External Zirconia Oz sensor and external Oz analyzer are not included in the scope of supply, and has to be separately
ordered.
Note 2 a) When “H’ “L” and “M" with purging are specified at 5th digit, only one set of gas inlet/outlet is provided.
In this case, NO2/NO converter cannot be mounted in between of two measuring cells.
b) Resin coupling with purging cannot be manufactued.
Note 3 Rated voltage and plug type of the attached power cable is different depending on the code “J’ “E” and “U” in the 10th
digit.
Select appropriate code according to operationg power supply voltage in the final destination.
Note 4 Measuring range can be selected within either the minimum or maximum range.
(Within min. or max. range, you can change the actual range settings locally.)
Initial setting from Fuji factory is Min. range for the 1st range, and Max. range for the 2nd range.
When range preset at Fuji factory is required, please select “specified range” at 23rd digit and inform Fuji of specified
range table.
Refer toTable 1, for possible combination of measuring components and ranges in the data sheet.
Note 5 “1E” can be specified at 11th & 12th digits, ONLY for CO2 measurement.
In this case, be sure to select “with purging” at 7th digit.
Note 6 O: conversion is calculated only for NO, SOz and CO.
Both average value output after Oz calculation and Oz average value output are provided at the same time.
a) Peak count alarm can be added only for CO measurement.
Note 7 When “Y” is specified at the 6th digit, 22nd digit always has to be specified as “Y"
Note 8 a) If you would like Fuji to deliver ZKJ analyzer with specific range setting, select “specified range” and separately inform
Fuji of the actual range of each component together with your purchase order.
b) In case that the measurement unit is specified as “mg/m37 it is necessary to select “unit : mg/m*” (Code “F” or “G")
at the 23rd digit.
Please refer to the table shown below for the corresponding range code based on “mg/m®”
Corresponding range in mg/m?® or g/m®
In ppm NO SO2 CO
Range code |Min. range |Max. range|Min. range |Max. range|Min. range |Max. range|Min. range |Max. range
AF 0-50ppm_[0-1000ppm| 0-70mg/m® |0-1300mg/m®| 0-150mg/m® |0-2800mg/m*| 0-65mg/m® |0-1250mg/m®
BG 0-100ppm |0-2000ppm| 0-140mg/m® |0-2600mg/m®| 0-300mg/m® |0-5500mg/m®| 0-130mg/m? |0-2500mg/m?
CH 0-200ppm |0-5000ppm | 0-280mg/m® |0-6600mg/m?| 0-600mg/m* | 0-14g/m*® | 0-250mg/m°® |0-6250mg/m®
Note 9 When “Z” is specified at the 23rd digit, a gas composition table of actual measued gas has to be sent to Fuji

together with your purchase order.

Note 10 When only N20 analyzer is used, make sure not to contain any components other than N20 .

Multicomponent analyzers including N20 analyzer + CO2 analyzer are used for sludge incineration.
In this case, the range of N20 is 0 to 200ppm/500ppm, and the range of CO:z is 0 to 10%/20%.
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Table 1. Measurable component and range — availability check table —

(1) Components of single-component analyzer and double-component analyzer (NO/CO), and
CO of three-component analyzer (NO/SO2/CO)

As shown in the range code, when “P”, “A”, “D"”, “B”, and “E" are specified at 5th digit,
each component is given at 11th and 12th digits. When “H” is specified, NO is given at
11th and 12th digits and CO at 13th and 14th digits. When “L” is specified, CO is given at
15th and16th digits.

Range code 1E AF BG CH EJ FK
Code symbol Range|0-20ppm |0-50ppm |0-100ppm |0-200ppm |0-500ppm [0-1000ppm
5th digit Components 0-500ppm |0-1000ppm | 0-2000ppm | 0-5000ppm 0-1% 0-2%
PH NO O O O
A SO O O O O
D CO2 O O O O O O
B,H,L Cco O O O O O
E CHa O O O
Range code GL HM JN KM KP MR CG
Code symbol Range |0-2000ppm | 0-5000ppm | 0-1% 0-2% 0-2% 0-10% 0-200ppm
5th digit Components 0-5% 0-10% 0-20% 0-10% 0-50% 0-100% |0-2000ppm
P.H NO
A SO O
D CO2 O O O O O
B,H,L Cco O O O O
E CHa O O O O O
Q N20 O

O : Measurable

(2) NO/SO2 of double-component analyzer (NO/SQOz2), three-component analyzer (NO/SO2/CO)
and four-component analyzer (NO/SO2/C0O2/CO)

Selection of NO/SO2 when “F7 “L and “M"” are specified at 5th digit of the code symbol.

10

Measurable components 2nd component SO2
Code symbol, 13th, and
14th digits. AF BG CH
Measurable Code symbol, 11th, 2nd |0-50ppm  [0-100ppm |0-200ppm
components and 12th digits. 1st 0-1000ppm | 0-2000ppm | 0-5000ppm
0-50ppm
1st component, | AF 0-1000ppm O O
0-100ppm
NO BG 0-2000ppm O O
0-200ppm
CH 0-5000ppm o

O : Combination is available.



(3) CO2/CO of double-component analyzer (CO2/CO) and 4-component analyzer (NO/SQ2/C0O2/CQO)

When “G” is specified at 5th digit, CO2 is given at 11th and 12th digits, and CO at 13th and 14th digits.
When “M” is specified, CO:2 is given at 15th and 16th digits, and CO at 17th and 17th digits.

m?g;gfebrfs 2nd component, CO
Range code AF BG CH EJ FK HM JN KP MR
Measurable Range 2nd|0-50ppm |0-100ppm |0-200ppm |0-500ppm |0-1000ppm | 0-5000ppm [0-1% 0-2% 0-10%
components code 1st 0-1000ppm [ 0-2000ppm | 0-5000ppm 0-1% 0-2% 0-10% 0-20% 0-50% 0-100%
1st component, |AF g:?ggg:;m O O O
co: BG |0 2000mmm @) @) O O
R
EJ 0-500%;?;; O 0)
FK 0-1000(;_);;;1
GL 0—200(:);_:2;:
Hm | 50%pem O O
JN 0_1%0-20%
KP 0_2%0»50%
mP 0_1%0{:00% O
MN (O O o) O O

O : Combination is available.

(4) N2O/CO2 of 2-component analyzer N20/CO2, 3-component analyzer NO/N20/COz2, SO2/N20/COz2,
N20/C0O2/CO, CHa/N20/CO2 and 4-component analyzer (NO/SO2/N20/CO2)

Range code: When code symbol is "R" or "U", N20 is 11th and 12th digit, CO:z is 13th and 14th digit.
When code symbol is "S", "T" or "V", N20 is 13th and 14th digit, CO: is 15th and 16th digit
When code symbol is "W", N20 is 15th and 16th digit, CO2 is 17th and 18th digit

Measurable 2nd
components | component, CO2
Range code MN
Measurable Range 0-10%
components code 0-20%
1st component, 0-200ppm
N20 CE 0-500ppm O

O : Combination is available.

(5) CO2 range selection of 3-component analyzer (N20/CO2/CO)

Range code: N:0 is 11th and 12th digit, CO2 is 13th and 14th, CO is 15th and 16th digit.
The range code of CO:z is "MN".

Measurable 2nd
components| component, CO
Range code BF
Measurable Range 0-100ppm
components code 0-1000ppm
1st component, 0-200ppm
N20 CE 0-500ppm o

O : Combination is available.

11
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12

(6) SO2 range selection of 3-component analyzer (SO2/N20/CQOz2)

Range code: SO:is 11th and 12th digit, N20 is 13th and 14th, CO: is 15th and 16th digit.
The range code of COz is "MN".

Measurable 2nd

components| component, N20

Range code CE
Measurable Range 0-200ppm
components code 0-500ppm
Sacomeonent [pe o o

O : Combination is available.

(7) CHa range selection of 3-component analyzer (CH4/N20/CO2)

Range code: CHais 11th and 12th digit, N2O is 13th and 14th, CO: is 15th and 16th digit.
The range code of COz is "MN".

Measurable 2nd

components| component, N.O

Range code CE
Measurable Range 0-200ppm
components code 0-500ppm
i ol o

(O : Combination is available.

(8) NO/SO2/N20 and 4-component analyzer (NO/SO2/N20/CO2)

Range code: NO is 11th and 12th digit, SOz is 13th and 14th, N20 is 15th and 16th , CO: is 17th and 18th digit.
The range code of COz is "MN".

Measurable 2nd 3nd
components| component, SOz | component, N2O
Range code AF CE
Measurable Range 0-50ppm 0-200ppm
components code 0-1000ppm 0-500ppm
1st component, 0-50ppm
NO AF 0-1000ppm o
0-100ppm
BG 0-2000ppm @)

(O : Combination is available.
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OUTLINE DIAGRAM (Unit: mm)

<Analyzer main unit>

<Side>
<Upper>
— e o/ © ©|
— M4 (for mounting slide rail)
=15 of ® el —ﬁ!
] ] !
.
® \ @
1% i [te)
2 ®
: i
[oe]
5 |
[te}
! ~
‘ ©
O
] ] ' <
| o
[00)
‘ @
N
.
o @
T e
| S
< 1
N
lg- N ¢ T
- 38
g
<Front>
Power switch
) Sample gas outlet Rc1/4 or NPT1/4
n Sample gas inlet Rc1/4 or NPT1/4
\v (Purge gas inlet Rc1/4 or NPT1/4)
465
483
<Rear> <Rack mounting hole>
‘ 429 \
\ \
M5
o o v /‘
7r o
2 @ JIS : 100mm
~ o ~ :
o o 8 ¢ k& EIA: 101.6mm
7 o
Connector for input/output Power inlet (100V to 240V AC, 50Hz/60Hz)

terminal module

13
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<Input / output terminal module> Mounting hole

(Accessory) 6-¢4.5hole
316
150 150 8
x ©
1 _ N _
b | N N N 1 [ 1l [
P E el Bel B Bel B
g 3 3
| =
gl _ED e BEl [BF ® g B9
2N
¢ - o - o
Terminal Terminal Terminal Terminal Terminal
block block block block block
<TN1> <TN2> <TN3> <TN4> <TNb5>
Screw terminals M3.5
2]
[a N
<
©w
Connector
<CN3>
Input / output terminal | (280) | .8

module connector

<Cable for connecting input / output terminal>

(Accessory)

100030

<Dimensions for mounting input / output terminal module>

M4 screw
150 ‘ 150
< o
£y 3
N - @
302

Cut M4 screw holes at 6 positions.
Drill a rectangular hole of 302 X 142mm or more in the center.



35.30.3

OUTLINE DIAGRAM OF ACCESSORY SLIDE RAIL (Unit: mm) - 1.c sige rails are attached to this equip-

ment when designated.

Model : 305A-24/Accuride International Inc. compatible.

19.10.3

606.60.8

Reinforcement plate

19-inch rack mounting method:
The mass of the instrument should be supported at the bottom of the unit (or the side of the unit when mounted with

the slide rails).
Also, for facilitate maintenance, a structure which allows extraction of the main unit by using the slide rail is recom-

mended.

Slide rail mounted type

Rack size

-—0—-o

450 or more

101.6

465

Mounting diagram

o
|
f
v

Slide rails

N

E—— ]

Or

P

o

Guide rail mounted type

Rack size

X 450 or more

101.6

465

o
|
f
v

Mounting diagram

s

]

Guide rails

[

)

N4

Guide rails

Cabinet member 6323
159t The same or less
o Open
Intermediate (22.7) (9.5) , ,,,,,,,,,,,,,,,,,,,,,,,,
member ————— e e i e —— ]
b b 609.60.8
rawer member
577.80.3
. 15.90.5
127 565.10.3
4540.3
111.10.3
25.40.3
T 12.70.3
J - T+ et — e ——4
12.70.3 45x5.3
123.80.3
288.90.3
15.90.5 466.70.3

For the guide rail mounted type, a maintenance
space (200mm or more) should be provided upper

the main unit.

19
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EXTERNAL CONNECTION DIAGRAM

Terminal block 1 Terminal block 2
<TN1> <TN2>
Chs output [=| 11 |=1 ch10 output 0s sensor input [=| 1 1M |5 8Egnrgg)%t:rriir;%?
(Ch5_OUT) Lt 5 | qp |H (Ch10.0UT) (O2IN) L£] 5 12 | (RLRNG_Ch5)
Ch4 output [=| 3 13 | =7 Ch9 output Ch12 output | 3 13 |9 gngnrgeerzg?/t:rri?\g%?
(Cha_OUT) L[ 2 [ 72 |2 (Cho_OUT) (Ch12.0UT L[ 2 | 12 |4 (R ANGCha)
Ch3output [=| 5 15 |7 Ch8 output Ch11output [—| 5 15 |9 gﬂgnrgeg(‘;\’/t:rri?:;%‘:
(Ch3_0UT) 1+[ 6 | 16 |+ (Ch8_OUT) (Ch11.0UT L[ 6 | 16 |J (R RNG Ch3)
Ch2 output [=| 7 17 |21 Ch7 output . | 7 17 |q §h2 remote range
Unassigned Changeover input
(Ch20UT) L+] g | qg |4 (Ch7_0OUT) L| s | 18 |1 (R.RNG_Ch2)
Ch1output [=| 9 19 | =7 Ch6 output . —| 9 19 | Ch1remote range
Unassigned Changeover input
(Ch1OUT) L+ 4o | 2o |2 (Ch6_OUT) L{ 10 | 20 |4 (RLRNG_Ch1)
(M3.5 screw) (M3.5 screw)

* : For external Oz sensor input.

Terminal block 3 Terminal block 4
<TN3> <TN4>
Unassianed | 1 11 |7 Ch5 range identification Peak countalarm | 1 1M |5 )
Rl 15| signal output (RNG_IDChs) output (PEAK_ALM) | [ 15 | Unassigned
3 13 e Auto calibration status 3 13
Unassigned [ ] C.h4 range identification contact output r 1 Unassigned
4 | 14 |4 signal output (RNG_IDCh4) (ACAUMNT) L| 4 | 14 |4
Remote hold input [| 5 15 |7 ch3 range identification Pump ON/OFF | © 15 7 U igned
A (PUMP) nassigne
(RLHOLD) L| ¢ 16 | signal output (RNG_IDCh3) Ll 6 16 |
Average value reset [[| 7 17 |7 Cch2 range identification Calibration error 7 17 |9 .
: . contact output U d
input (RESET) L| g 1g |4 signal output (RNG_IDCh2) on(CAL_lfAE;\J/l) Ll g 18 | nassigne
Auto calibration 9 19 . P Instrument error 9 19
remote start r 1 C_h1 range identification contact output 1 Unassigned
input (R_CAL) || 10 | 20 [ signaloutput (RNG_IDCh1) (FAULT) L 10 | 20 |d
(M3.5 screw) (M3.5 screw)
Terminal block 5 Connector
<TN5> <CN3>
Unassigned 1 1 Unassigned Solenoid valve drive signal output for calibration
Ml 2 12 Contact output for
Alarm3 output 3 13 Alarm6 output sample gas selecting 1 O Contact output for Ch3
(ALM_3) /[ (ALM_6) ) O O 6 span calibration (DO)
4 14 |- O 7 Contact output for Ch4
Contact output for 3 O span calibration (DO)
| 5 15 |71 zero calibration (DO) O g Contact output for Chs
Alarm3 output Alarmb output Contact output for Ch1 span calibration (DO)
(ALM_2) 6 16 (ALM_5) span calibration (DO) 4 O ;
O g Power for relay drive
7 17 Contact output for Ch2 O 5V DC
-8 B span calibration (DO)
Alarm1 output Alarm4 output
(ALM_1) /[ 9 19 NALM"” <D-sub 9P>
10 20

M3.
(M3.5 screw) Connector

<CN2>

. . . . For serial communicetion
Note 1) Unassigned terminals are used for internal connection.

So they should not be used as repeating terminals either.

Note 2) The allocation of eaCh Channel (Ch1 to Ch12) depends on 1 O
measured gas components. Refer to the table on the next page. 9 O O 6
Ol7

31O
Ols

41 O
Ole

51O
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Dedicated relay board

This relay board receives signals from connector CN3 of
the ZKJ 1/O terminal module and activates the calibration
solenoid valve directly.
® Relay contact : 1 normally closed contact

Contact capacity; 250V/2A AC

(resistive load)

OUTLINE DIAGRAM (Unit: mm)

15 or less

%_

Mounting hole ¢ 4.5

o

il

CN13

—
—
—
—
—

| —
—
—

65
75

]
—
6NO

2]
2]
2]
2]
[£]
[E]
2]
JJ

-9 CN1 CN2 CN3 CN4 CN5 CN6 CN7 CN8 &
140
150

CONNECTIONS

CN9 CN1 CN2 CN3 CN4 CN5 CN6 CN7 CN8
—]
Reserved

Solenoid valve [><] [><] [><] [><] [><] [><] [><] Solenoid valve

driving power For switching Forzero gas  CH1 CH2 CH3 CH4 CH5
sample

For span gas

CN13
/\/\ 1/0 terminal module
\\
Relay board CN3
Dedicated cable (D-sub 9-pin straight cable 1.5 m)
Recommended connector Contact action
*CN1to CN9 : Housing ; VHR-2N eDuring measurement : CN1  ;ON
(Nihon Solderless Terminal) Others : OFF
Contact ; S\(H'21-|:1-1 . eDuring calibration :CN1 :OFF
(Nihon Solderless Terminal) Others ; Contact corresponding
to calibration timing is
ON
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Table 2. Correspondence between measurement channels and measured value

The following table gives measurement channels and their contents according to the code symbols.

Code symbol
5th digit|6th digitR2nd digit Contents

P Y Y Ch1: NO

A Y Y Ch1: SO:

D Y Y Ch1: CO:

B Y Y Ch1: CO

E Y Y Ch1: CHa

F Y Y Ch1: NO, Ch2: SO:

H Y Y Ch1: NO, Ch2: CO

G Y Y Ch1: CO2, Ch2: CO

L Y Y Ch1: NO, Ch2: SO., Ch3: CO

M Y Y Ch1: NO, Ch2: SO, Ch3: CO2, Ch4: CO

P A B,C|A Ch1: NOx, Ch2: Oz, Ch3: Converted NOx, Ch4: Converted NOx average, Ch5: Oz2average A

A A B,C|A Ch1: SOz, Ch2: 02, Ch3: Converted SOz, Ch4: Converted SO2average, Ch5: O2average

B A, B,C|A Ch1: CO, Ch2: Oz, Ch3: Converted CO, Ch4: Converted CO average, Ch5: O2average

F A,B,C|A Ch1: NOx, Ch2: SOz, Ch3: Oz, Ch4: Converted NOx, Ch5: Converted SO,
Ché: Converted NOx average, Ch7: Converted SOzaverage, Ch8: Ozaverage

H A, B,C|A Ch1: NOx, Ch2: CO, Ch3: 02, Ch4: Converted NOx, Chb: Converted CO,
Ch6: Converted NOx average, Ch7: Converted CO average, Ch8: O2average

G A B,C|A Ch1: CO2, Ch2: CO, Ch3: Oz, Ch4: Converted CO, Ch5: Converted CO average,
Ch6: Oz2average

L A,B,C|A Ch1: NOx, Ch2: SOz, Ch3: CO, Ch4: Oz, Ch5: Converted NOx, Ch6é: Converted SO,
Ch7: Converted CO, Ch8: Converted NOx average, Ch9: Converted SOz average,
Ch10: Converted CO average, Ch11: O2average

M A,B,C|A Ch1: NOx, Ch2: SOz, Ch3: CO2, Ch4: CO, Ch5: Oz, Ch6: Converted NOx,
Ch7: Converted SOz, Ch8: Converted CO, Ch9: Converted NOx average,
Ch10: Converted SOzaverage, Ch11: Converted CO average, Ch12: Oz2average

B A, B,C|B Ch1: CO, Ch2: O2

H A,B,C|B Ch1: NO, Ch2: CO, Ch3: O2

G A, B,C|B Ch1: CO2, Ch2: CO, Ch3: 02

L A,B,C|B Ch1: NO, Ch2: SOz, Ch3: CO, Ch4: O2

M A,B,C|B Ch1: NO, Ch2: SOz, Ch3: CO2, Ch4: CO, Ch5: O2

B A, B,C|C Ch1: CO, Ch2: Oz, Ch3: Converted CO, Ch4: Converted CO average, Ch5: Ozaverage

H A,B,C|C Ch1: NOx, Ch2: CO, Ch3: 02, Ch4: Converted NOx, Ch5: Converted CO,
Ché: Converted NOx average, Ch7: Converted CO average, Ch8: O2average

G A, B,C|C Ch1: CO2, Ch2: CO, Ch3: 02, Ch4: Converted CO, Ch5: Converted CO average,
Ché: Oz2average

L A, B,C|C Ch1: NOx, Ch2: SOz, Ch3: CO, Ch4: Oz, Chb: Converted NOx, Ch6: Converted SOz,
Ch7: Converted CO, Ch8: Converted NOx average, Ch9: Converted SOz average, note
Ch10: Converted CO average, Ch11: Oz2average

M A, B,C|C Ch1: NOx, Ch2: SOz, Ch3: CO2, Ch4: CO, Chb: O2, Ch6: Converted NOx,
Ch7: Converted SO, Ch8: Converted CO, Ch9: Converted NOx average,
Ch10: Converted SOzaverage, Ch11: Converted CO average, Ch12: Oz2average

Q Y Y Ch1:N20

R Y Y Ch1:N20, Ch2:CO:

S Y Y Ch1:NO, Ch2:N20, Ch3:CO2

T Y Y Ch1:S02, Ch2:N20, Ch3:CO:2

U Y Y Ch1:N20, Ch2:CO2, Ch3:CO

\% Y Y Ch1:CH4, Ch2:N20, Ch3:CO2

W Y Y Ch1:NO, Ch2:S02, Ch3:N:20, Ch4:CO:

S A B, C|Y Ch1:NO, Ch2:N20, Ch3:C0O2,Ch4:02

T A B, C|Y Ch1:S02, Ch2:N20, Ch3:C02,Ch4:02

U A, B,C|YVY,B Ch1:N20, Ch2:CO2, Ch3:CO, Ch4:02

Vv A B C|Y Ch1:CHa4, Ch2:N20, Ch3:C0O2,Ch4:0:

w A B,C|Y Ch1:NO, Ch2:S02, Ch3:N20, Ch4:CO2, Ch5:02

S A,B,C|A Ch1:NOx, Ch2:N20, Ch3:COz, Ch4:02, Ch5:Converted NOx, Ch6:Converted NOx average,
Ch7:02average

T A, B,C|A Ch1:S02, Ch2:N20, Ch3:C02,Ch4:02, Ch5:Converted SOz, Ch6:Converted SO: average,
Ch7:02average

U A,B,C|AC Ch1:N20, Ch2:COz, Ch3:CO, Ch4:02, Ch5:Converted CO, Ch6:Converted CO average,
Ch7:02 average

V A,B,C|A Ch1:CH4, Ch2:N20, Ch3:C0O2,Ch4:0,,Ch5:02average

W A, B,C|A Ch1:NOx, Ch2:S02, Ch3:N20, Ch4:CO2, Ch5:02, Ch6:Converted NOx, Ch7:Converted SOz,

Ch8:Converted NOx average, Ch9:Converted SO: average, Ch10:0: average Y,
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Exclusive Zirconia 02 Sensor
(to be purchased separately)

For O2 correction, the gas analyzer ZKJ can accept
linealized 0 to 1V DC signal coming from analyzer calibrated
0 to 25% O:2 full scale. If the analyzer is not available, Fuji
can supply exclusive Zirconia Oz sensor Model ZFK.
Measuring method:

Zirconia system
Measurable component and measuring range:

Measurable component Range

02 Oxygen 0 to 25vol%
Repeatability: Within £ 0.5% of full scale
Linearity: Within + 1% of full scale
Zero drift: Within £ 1% of full scale/week
Span drift: Within £ 2% of full scale/week

Response time: Approx. 20 seconds (for 90% response)
Measured gas flow rate:
0.5 £ 0.25L / min
Remark: The Zirconia system, due to its
principle, may produce a measuring
error due to relative concentration
versus the com-bustible O2 gas
concentration. Also, a corrosive gas
(SO2 of 250 ppm or more, etc.) may
affect the life of the sensor.
Gas inlet/outlet size:
Rcl/a or NPT/4
Rated voltage ;100 to 115V AC or
200 to 240V AC
Rated frequency ; 50Hz/60Hz
Max. rated power ; 215VA (during power
ON)
65VA (during steady-
state operation)
Enclosure: Steel casing, for indoor application
Indication: Temperature indication (LED)
Temperature alarm output:
Contact output 1a contact,
Contact capacity 220V, 1A AC (resistive
load)
Outer dimensions (H x W x D):
141 x 170 x 190mm
Approx. 3kg
Munsell 5Y 7/1

Power supply:

Mass {weight}:
Finish color:

SCOPE OF DELIVERY

e Gas analyzer ... 1 unit
e Input /output terminal module for external mounting
... 1 set
e Connection cable (1Tm) between main unit and input /
output terminal module ... 1 pc
e Power cable (standard inlet type 2m) ... 1 pc
e Spare fuses (250V, 3.15A AC, delay type) ... 2 pcs
e |nstruction manual ... 1 copy
e Slide rails ... 2 pcs (when with slide rails are selected)
e Relay board ... 1 pc (when with relay board are selected)
e Ceble foe relay board ... 1 pc (when with relay board are
selected)

OXYBEN ANALYZER

CODE SYMBOLS

12345678 9 10111213

lZ[F[K 7[Y[Y [41 - Description

[Y[o[¥]v]
| Measuring method

TYY fodeomnfdoemneneees Zirconia method

i Power supply
o] i R 100 to 115V AC 50/60Hz(Standard)
Bf---4-r-----o--e- 200 to 240V AC 50/60Hz(Standard)
o R 200 to 240V AC 50/60Hz(CE mark)

Gas inlet/outlet size
Tp--mmmmmmm Rc 1/a
8- NPT 1/4

ORDERING INFORMATION

1. Code symbols
2. Application and composition of sample gas

Items to be prepared separately

e \arious sampling devices (refer to Data Sheets for the
sampling devices)
e Dedicated zirconia Oz sensor (see Page 16)
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OUTLINE DIAGRAM (Unit:mm)
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EXTERNAL CONNECTION DIAGRAM
o TeTeTeTsTe17]
tr L9 P

AC power supply E Output Temperature
to ZKJ alarm output
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*Before using this product, be sure to read its instruction manual in advance.

JF= Fuiji Electric Co.,Ltd.

Grobal Sales Section

Instrumentation & Sensors Planning Dept.

1, Fuji-machi, Hino-city, Tokyo 191-8502, Japan
http://www.fujielectric.com

Phone: +81-42-514-8930 Fax: +81-42-583-8275
http://www.fujielectric.com/products/instruments/

Information in this catalog is subject to change without notice.

Printed in Japan
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PREFACE

Thank you very much for purchasing Fuji’ s Infrared Gas Analyzer.

» Besureto read thisinstruction manual carefully before performing installation, wiring,
operation, and maintenance of the analyzer. Improper handling may result in accidents or
injury.

 The specifications of this analyzer are subject to change without prior notice for further
product improvement.

» Modification of this analyzer is strictly prohibited unless a written approval is obtained
from the manufacturer. Fuji will not bear any responsibility for atrouble caused by such a
modification.

» The person who actually operates the analyzer should keep this instruction manual.
 After reading through the manual, be sure to keep it near at hand for future reference.
 Thisinstruction manual should be delivered to the end user without fail.

Manufacturer . Fuji Electric Co., Ltd.
Type . Described in the nameplate on main frame
Date of manufacture  : Described in the nameplate on main frame

Country of manufacture : Japan

Delivered Items |

Name Quantity Remarks
Anayzer main frame 1 unit
I nput/Output terminal module 1 sat
Connection cable 1lpc
Power cable 1pc
Fuse 2 pcs 250V AC/3.15A
Céll window mounting tool 1pc With mounting block cell
Sliderail 2 pcs When specified
Relay board for auto calibration 1lpc When specified
Relay board connection cable 1pc When specified
I nstruction manual 1 copy

© Fuji Electric Co., Ltd. 2011
Request
Issued in August, 2011
* No part or the whole of this manual may be reproduced without Rev. 1¢t edition August, 2016

written permission of Fuji.

« Description in this manual is subject to change without prior
notice for further improvement.

INZ-TN4ZKJ-E i



CAUTION ON SAFETY

Tooperatetheanalyzer properly, besuretoread “ Caution on Safety” carefully.

» The descriptions listed here provide important information on safety. Be sureto observe them at all
times. Those safety precautions are classified into 3 levels, “DANGER,” “CAUTION” and “PROHIBI-

TION.”

/\ DANGER

Improper handling may cause dangerous situations that may
result in death or seriousinjury.

/\ CAUTION

Improper handling may cause dangerous situations that may
result in medium-level troubles, minor injury, or property
damage.

) PROHBITION

|tems which must not be done are noted.

Caution on installation and transport of gas analyzer

/\ DANGER

* The unit is not of explosion-proof specifications. Do not use it
in an atmosphere of explosive gases. Otherwise serious
accidents such as explosion or fire may result.

/\ CAUTION

* Install the analyzer, observing the rules provided in this
manual, in a place that endures the weight of the analyzer.
Installation in an inadequate place may cause turnover or fall,
resulting in injury.

» Be sureto wear protective gloves when lifting the analyzer.
Lifting it with bare hands may result in injury.

» Be sureto fix the casing before transporting the analyzer.
Transportation in unstable state may result ininjury.

» The gas analyzer is heavy. Two or more persons should carry
it, while exercising due care. Otherwise unexpected harm to
your body or injury may result.

 Take care not to let cable chips and other foreign objects enter
the unit during installation work. Otherwisefire, failure, or
malfunction may result.

i INZ-TN4ZKJ-E



Caution on piping

Be sureto observethefollowing precautions while installing

A DANG ER piping. Improper piping may result in gas leakage.

If the leaking gas contains a toxic component, serious

accidents may result. If it contains combustible gases,

explosion or fire may result.

« Connect pipes correctly referring to the instruction manual.

* Discharge the exhaust gas outdoors to prevent it from remain-
ing within the sampling device or indoors.

* Relieve the exhaust gas from the analyzer to the atmospheric
pressure to prevent buildup of undesirable pressure to the
analyzer. Otherwise piping within the analyzer may be dis-
connected, resulting in gas leakage.

* Use pipes and pressure reducing valves to which no oil/grease
is attached for piping. Otherwise, fire may result.

Caution on wiring

Be sure to turn off the power before installing wiring. Other-
A CAUT'ON wise electric shock may resuilt.
Be sure to perform class D grounding work. Otherwise,
electric shock or failure may result.
Select a proper wiring material that satisfies the ratings of the
instrument. Otherwise, electric shock or fire may result.

Be sure to connect a power supply of correct rating. Other-
wise, fire may resullt.

Caution on use

» Be sureto read the instruction manual for reference gases before

A DA N G E R handling reference gases such as calibration gas to use them

properly.

« Leaving the analyzer unused for along time or restarting it after

A CA U T | O N long-term suspension requires procedures different from normal
operation or suspension procedures. Be sure to follow the in-
structions in each instruction manual. Otherwise, intended
performance may not be achieved, or accidents or injury may
result.

Do not operate the analyzer for along time with its door left
open. Otherwise, dust, foreign matter, etc. may stick on internal
walls, thereby causing faults.

INZ-TN4ZKJ-E i



Caution on use

Do not touch the input/output terminals with metal or finger.
PROH'B'T'ON Otherwise, eectric shock or injury may result.
Do not smoke or use flames near the analyzer. Otherwise, fire
may result.

* Do not alow water to enter the analyzer. Otherwise, electric
shock or internal fire may result.

Caution on maintenance and check

« Before performing work with the cover of the analyzer kept
A DA N G E R open for maintenance and check, be sure to purge completely
not only within the analyzer but also measuring gas lines with
nitrogen or air. Otherwise, poisoning, fire, or explosion may
result due to gas leakage.

Be sureto observethefollowing to perform work safely,

A CA UTlON avoiding electric shock or injury.

» Remove the watch and other metallic objects before work.
« Do not touch the instrument wet-handed.

« If thefuseis blown, eliminate the cause and replace it with the
one of the same capacity and type. Otherwise, electric shock or
accidents may resullt.

Do not use replacement parts other than those specified by the
manufacturer. Otherwise, intended performance may not be
achieved, or accidents or failures may result.

« Dispose replacement parts such as maintenance parts as
incombustibles according to the local waste disposal regula-
tions.

Others

« If the cause of afault cannot be identified by referring to the

A CA UTl O N instruction manual, be sure to contact your dealer or Fuji’s

technician in charge of adjustment. Disassembling the instru-
ment carelessly may result in electric shock or injury.

v INZ-TN4ZKJ-E



CONTENTS

PREFACE ...ttt b e n e ne e r e nnn e [
CAUTION ON SAFETY ittt s I
CONTENTS et et e e s e e r e e neesneenneennnis v
L OVERVIEW ..ttt st et 11
2. NAME AND DESCRIPTION OF EACH UNIT ..o 2-1
2.1  Name and description Of MaiN UNit.........cooeiieiieiineneeeeee e 2-1

2.2 Input/Output terminal MOTUIE .........cceeiriririeee e 2-2

3. INSTALLATION L.ttt st e e nnee s 31
31 Installation CONAITIONS........ccoiiiiriirieieeeier e 31

3.2 INSEBIAION ..o 32
321 Instalation of analyzer main frame. ... 32

3.22 Mounting input/output terminal MOdUIe ...........cccoeeiieriiercieeeee 33

G G T 1o o [ 34

34 SAIMPIING oot n e 37
341 Conditions of SAMPIING GBS ....cccvveieeiieiiiieieres et 37

342  SampPling gasTIOW ........cciieiiiiinesee s 3-7

3.4.3 Preparation of Standard gas .......occceeeeerenieeeereee e 3-7

3.4.4 Purging of insStrument iNSIAE ........cccceeeiiiiciececceee e 37

345 Pressureat sampling gas OULIEL ........cc.ccvviieecieniiicee e 3-8

3.4.6 Example configuration of gas sampling SyStem .........ccocveveieieneneneneenn 3-8

TR ST oo PSS NSTPR 39
TN R = o 1= T o RSP RS 39

3.5.2  Input/output terminal MOAUIE ..........ccoiiirieeee e 39

4. OPERATION ...ttt sttt st sbe e nne e nnte e nneeennas 4-1
4.1  Preparation for OPEration ..........cccoeiieeiieeieese et 4-1

4.2  Warm-up operation and regular OPEration ...........c.ccoeeererrereeereseneseeese e 4-1

5. DESCRIPTION OF DISPLAY AND OPERATION PANELS.........cccoceeuen. 51
5.1 Name and description of operation panel ..o 51

5.2 Overview of display and operation Panels............ccoeverereienineneneieese e 5-2

5.3 0Outline of display SCrEEN ......cceciiieie e 5-3

5.4 BaSIC OPEIALION ....uevveiiieiieiesiesie ettt sttt sr e sn et nne e eaenae s 5-6

6. SETTING AND CALIBRATION ..ottt 6-1
6.1  SWILCN OF FANQE ...t 6-1
6.1.1  Setting of range SWItCh MOAE ..........cooiriiriiieirreee s 6-1

6.1.2  Manual range SWItCh ..o 6-2

INZ-TN4ZKJ-E v



6.2  Calibration SEiNG ......c.ccocviieiiiie e e e e 6-3

6.2.1  Setting of calibration concentration.............cccoceiieoerereneecere e 6-3
6.2.2  Setting of manual zero calibration............ccovvevirereinienieseseeee e 6-5
6.2.3  Setting of calibration range .........coceeeeiie i 6-7
6.24  Setting of auto calibration component / range..........ccoevveeeeerereneeceennneens 6-9
(oG I N I 14 0 0 K== 1 (] o 6-11
6.3.1  Setting Of AarM VAIUES .......oceeeeeeeee e 6-11
6.3.2  HySIEreSIS SEING ..o eereeieeeeeeeerie et 6-13
6.4 Setting of auto Calibration...........ccccceieeieie e e 6-14
6.4.1  AULO CAlIDIELION ... e 6-14
6.4.2 Forced run/ stop of auto calibration............cccoceveeveve e, 6-17
6.5 Setting Of aUtO ZEro CAlIDIaliON ......c.coviiieiieieeee e 6-20
6.5.1  AULO ZEr0 CaliDIration .......cccevuerieeeiirisiesie e 6-20
6.5.2 Forced run/ stop of auto zero calibration...........cccccevevveeveevievce e, 6-22
6.6 Peak alarmm SELlNG ........cccerveirireeieeeer e 6-25
6.7  Parameter SELNG .....cocceeveiiiiee e 6-27
6.8  MaNteNaNCE MOUE.......ccueveuerierierie et 6-34
6.9 CAliDration .....oeeeeiiiieee e 6-40
6.9.1  Zero Calibration .........occo oo 6-40
6.9.2  SPan CAliDratioN ........ccceiiiciecce e e 6-41
MAINTENANCE ... et e e e e 7-1
5 R T 11 Y = 7-1
7.2 Daily check and maintenance ProCeOUrES...........courerereereeieneriesieseeesese e 7-1
7.3  Maintenance Of analyZer UNit..........cccooeieieeieieseee s 7-2
7.3.1 Cleaning method for sample cell (Pipe Call).....covreiiriniiieee 7-2
7.3.2  Cleaning method for sample cell (block cell) ... 7-4
7.3.3 Optica zero adjustment method (optical balance adjustment)................... 7-6
7.34 Moisture interference compensation adjustment method................cc.c........ 7-7
ERROR MESSAGE ...ttt st 8-1
SPECIFICATIONS ...ttt naneas 9-1
9.1  General SPECITICALIONS........ceiuiriiieieieieries e 9-1
LS A O00 o == Y 111 0 0] =TSRSS 9-5
LS TG T @ (1 14 1T o[ =" = o R SPRSRSR 9-7

Vi INZ-TN4ZKJ-E



1. OVERVIEW

Thisinfrared gas analyzer (type: ZKJ) measures the concentration of NO, SO,, CO,, CO and CH,con-
tained in sampling gas on the principle that different atomic molecules have an absorption spectrum in the
wave band of infrared rays, and the intensity of absorption is determined by the Lambert-Beer law.

Since this instrument incorporates a compact paramagnetic O, sensor, it allows measuring up to 5 compo-
nents simultaneously by using the built-in O, sensor (up to 4 components if O, sensor is excluded).

Furthermore, use of a microprocessor or large sized liquid crystal display realizes improvement of oper-
ability, accuracy and multi-functions.

This instrument is optimum for measuring combustible gas exhausted from boilers or incinerators, and it
is effective for steel gas analysis (blast furnace, steel converter, thermal treatment furnace, sintering
(Pellet equipment), coke furnace), storage and maturity of vegetable and fruit, biochemistry (microbe),
[fermentation], air pollution [incinerator, exhaust gas desulfurization, denitration], automotive emission
(excluding tester), protection against disasters [detection of explosive gas and toxic gas, combustion gas
analysis of new building material], growth of plants, chemical analysis [petroleum refinery plant, petro-
leum chemistry plant, gas generation plant], environment [landing concentration, tunnel concentration,
parking lot, building management] and various physical and chemical experiments.
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2. NAME AND DESCRIPTION OF EACH UNIT

2.1 Name and description of main unit

(3) Display/operation panel

(7) Light source cover

AR

{ Front panel )

(1) Handle

(2) Power switch

{ Back panel )
(6) Sector motor

J= A /l —%
- [
66969696

L(4) Sampling gas inlet
(5) Sampling gas outlet
(4) Sampling gas inlet
(5) Sampling gas outlet

} For measuring
unit 1

For measuring
unit 2

(or purge gas inlet)

/

(10) Protective cover

(9) Power supply receptacle

(8) Input/output terminal connector

Fig. 2-1
Name Description Name Description
(1) Handle Used for withdrawing the main | (6) Sector motor For driving the rotation of sec-
unit from the panel. tor
(2) Power switch Used for ON/OFF the analyzer. | (7) Light source Infrared light sourceis arranged
cover in the cover.
(3) Display/opera- | Liquid crysral diaplay and keys
tion panel for setting various functions (8) Input/output ter- | For connecting to the external
minal connector | input/output terminal module
(4) Sampling gas For connecting to the measuring
inlet gastube (9) Power inlet For connecting the power cable
(5) Sampling gas Connect to the exhaust line. (A | (10) Protective cover | Protective cover for the light
outlet pair of sampling gasinlet/outlet source and the motor. May be
is provided for each measuring removed during operation.
unit. When ordered with purge,
the piping to measuring unit 2 is
built inside. In this case, the
sample gas outlet for measuring
unit 2 is used for purge gasin-
let.)
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2.2 Input/Output terminal module

This analyzer provides input/output of various signals from the supplied input/outpt terminal
module by connecting the instrument to this module.

{ Input/Output terminal module )

(2) Input/Output terminal block (TN1 to TN5)

(1) Mounting hole (4.5, 6 places)

$) / ) )
N N 1l [ 1 [
os fEel fEel Be [Be
Bdl P& |B3 Bd |B9
T LT LT ¢t T L T T

o o o
TN1 TN2 TN3 TN4 TN5

(6) Communication connector (CN2)

(3) Cable connection connector (CN1)

(5) Calibration solenoid valve drive signal
output connector (CN3)

(4) Analyzer main unit <—— Input/Output terminal module connection cable (1m)

Fig. 2-2

Name

Description

Name

Description

(1) Mounting
hole

(2) Input/output
terminal
block
(TN1toTN
5)

(3) Cable
connection
connector

Used for mounting input/output ter-
minal module.
¢ 4.5, 6 places

Input/output terminal for signals
of analog output, range identifica-
tion contact, alarm contact output,

etc.

Used for connecting the analyzer
main unit and the input/output ter-
minal module (4).

(4) Input/output

terminal module
connection cable

(5) Cdibration
solenoid valve
drive signa

output connector

(6) Communication
connector

Used for connecting the ana-
lyzer main unit to the input/
output terminal module.

Cable connector for connecting
the analyzer to the relay board
for automatic calibration.

Connect communication cable.
*Please refer to another manual
(INZ-TN513327-E) about
communication function.
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3. INSTALLATION

/\ DANGER

This unit is not explosion-proof type. Do not useit in a place with explosive gases to prevent
explosion, fire or other serious accidents.

~ /\ CAUTION

* Entrust the installation, movement or re-installation to a specialist or the supplier. A poor
installation may cause accidental tipover, shock hazard, fire, injury, etc.

e The gas analyzer isheavy. It should be installed with utmost care. Otherwise, it may tip
over or drop, for example, causing accident or injury.

« For lifting the gas analyzer, be sure to wear protective gloves. Bare hands may invite an
injury.

« This unit should be installed in a place which conforms to the conditions noted in the
instruction manual. Otherwise, it may cause electric shocks, fire or malfunction of the unit.

 During installation work, care should be taken to keep the unit free from entry of cable chips
or other foreign objects. Otherwise, it may cause fire, trouble or malfunction of the unit.

3.1 Installation conditions

To ingtall the analyzer for optimum performance, select alocation that meets the following

conditions;

(1) Thisinstrument issystem built in type. Thisinstrument should be used while embedded
in apanel, locker, or enclosure of steel sheet.

(2) Usethisinstrument indoors.

(3) A vibration-free place

(4) A placewhich isclean around the analyzer.

(5) Power supply

Rated voltage : 100V to 240V AC

Operating voltage : 85V to 264V AC

Rated frequency : 50/60 Hz

Power consumption : 250 VA max.

Inlet : Comformity to EN60320 class| type 3-pininlet

(6) Operation conditions
Ambient temperature  : -5 t045°C
Ambient humidity : 90 % RH or less, no condensation
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3.2 Installation

3.2.1 Installation of analyzer main frame

Installation methods for the analyzer main unit are divided into 2 types;

Type External dimensions Mounting dimensions Mounting method
19 inch rack
mounting guide
rail method
e ]
B =80 Slide rail
=1 (Supports mass)
s M6 o gy
19 inch rack o
mounting slide 450 or more
rail method 465 \
| o o (o) /
Slide rail
(Supports mass)

Note 1 Check and maintenance of the analyzer main unit may be carried out with the top cover detached.
The guide rail method may be used if a space accessible for maintenance is provided at the top of
the main unit. If maintenance space is not provided specialy, it is recommended to use the slide

rail method.

Recommended dlide rail: Product No.: 305A-24 manufactured by Accuride International Co.

Note 2 For 19 inch rack mounting, the weight of the analyzer is supported with the bottom of the case
(with the side of the case in case of dlide rail method). For mounting dimensions of the diderail,
see “Item 9.3 External diagram”.

Don'tinstall the analyzer at a place which is exposed to direct sunlight.

The analyzer should beinstalled at a place where ambient temperature is within -5 to 45°C, and
temperature fluctuation during use is minimum.
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3.2.2 Mounting input/output terminal module

Mount the input/output terminal module on the panel; observing the following method.

(Note) To avoid the effect of noise generated from external units, mount the 1/O terminal
module mounting plate on the panel for continuity at the mounting surface and
connect the panel to the same ground as the analyzer main unit.

External dimensions Mounting dimensions Mounting method
Panel plate
. M4 screw (x 6 places) Terminal
4.5 mounting hole (x 6 places) 150 150 .
Connection cable

d - _
< X g
g & =

Rectangular hole &
o 3 — —
302 To analyzer rear panel

Screwed to panel

Note) How to ground analyzer main unit and 1/O terminal module
To avoid the effect of noises, etc. from external units, it is

recommended to ground them by the procedure described below.

same panel.

Il — Bring I/O terminal module sheet metal and
panel into continuity at ///// portion.

Bring analyzer main unit and panel into continuity
at ///ll portion or rail mounting portion.

Mount the analyzer and I/O terminal module on the

\/7]’7/ Ground the panel casing.

* Don't separate the analyzer and 1/O terminal module, and be sure to
ground them together.
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3.3 Piping

Piping should be connected to the gas inlets and outlets of the front panel of the analyzer.

e Useacorrosion resistant tube of Teflon, stainless or polyethylene to connect the instrument to
asampling system. Evenif thereis adanger of corrosion, refrain from using atube of rubber
or soft vinyl. The instrument provides inaccurate indication due to gas absorption by piping
materials.

e  Pipe connection port is Rcl/4 female thread (or NPT1/4). Piping should be cut as short as
possible for aquick response. About 4 mm inner diameter is recommended.

e Entry of dust into the instrument may result in defective operation. Use a clean piping or
coupling.

Connect the gas tube by the following method.

Sampling gas outlet

For measuring
unit 1

Sampling gas inlet

69666969 o

T Sampling gas inlet | )
For measuring
unit 2

Sampling gas outlet
(Purge gas inlet)

Sampling gasinlet:  Attach the gas tube to introduce gas to be measured such as one that has
completed dehumidification process and standard gases for zero and span
calibration to thisinlet.

Gas flow to be introduced should be constant within the range of 0.5 L/min
+0.2 L/min.

Sampling gas outlet: Exhaust measured gas through the outlet. Attach the tube to exhaust mea-
sured gas outdoors or to the atmosphere.

Purge gasinlet: It is used for purging the inside of the total gas analyzer . When the ana-
lyzer must be purged, refer to Item 3.3.4 Purging of instrument inside.
Usedry gas N, or instrumentation air for purge gas. (flow rate of 1L/min or
more).
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Internal piping diagram

Measuring unit 2

Measuring unit 1

Built-in
O2 sensor

i
} Built-in

102 sensor
|

LT [ S
OUTLET |INLET i OUTLET |INLET
,,,,,,,,,,,,,,,,,,,,,,,,, L |
Sampling gas inlet

} For measuring

unit 1

Sampling cell Sampling gas outlet
Note)

2 cells may be used
by combination of

range.

For measuring
unit 2

Sampling gas inlet }

Sampling gas outlet

Note) When the purge gasinlet is provided, the piping to measuring unit 2 is built inside.

Correspondence of measured components and measuring units

Measured components Measurering unit 1 Measuring unit 2
1-component analyzer for NO, SO,, CO,, CO, Each measured None
CH, or N;.O component
2-component analyzer for NO/SO,, CO,/CO, NO/SO,, CO./CO, None
N,O/CO, N2O/CO;
2-componen analyzer for NO/CO NO CO
3-component analyzer for NO/SO./CO, N.O/ NO/SO,, N,O/CO, CO
CO,/CO
3-component analyzer for NO/N,O/CO,, SO,/ NO, SO,, CH,4 N.O/CO;
N.O/CO,, CH4/N,O/CO;
3-component analyzer for NO/SO,/CO NO/SO, CO
4-component analyzer for NO/SO,/CO,/CO, NO/SO; CO,/CO, N,O/CO;
NO/SO./N,O/CO,

Note) When there are two measuring units, the built-in O, sensor must
be connected to the measuring unit 2.

INZ-TN4ZKJ-E
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Example of connecting each measuring unit

 One pair of gas inlet/outlet

ZKJ

Sampling gas \V4
- (0)
Eilter Flow meter
0.5L/min :E Sampling gas inlet
Sampling gas outlet
—» Exhaust
Release to atmosphere.
» Two pair of gas inlet/outlet - (1)
Sampling gas * ZKJ
— NO2/NO @
converter :
Fil Flow meter———] ;?er?pllng gas
ter o.5L/min For
measuring
Sampling gas | unit 1
m v ] outlet
O - ) [ Sampling gas
- ow meter inlet
Filter 0 51 /min For
measuring
. Sampling gas | unit 2
[e outlet
Note) The NO2/NO converter is used —» Exhaust

when NO measurement is used for NOx measurement.

Release to atmosphere.

« Two pair of gas inlet/outlet

Sampling gas
— -

-2

\

©

Filter

Flow meter
0.5L/min

Note) The NO2/NO converter is used
when NO measurement is used for NOx measurement.

. ZKJ
* Filter
NO2/NO - Sampling gas
converter inlet For
measuring
]Sampling gas | unitl
[ outlet
11 Sampling gas
Tinlet For
] measuring
1 Sampling gas | unit 2
L[]outlet

Release to atmosphere.

— Exhaust

3-6
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3.4 Sampling

341

3.4.2

3.4.3

344

Conditions of sampling gas
(1) Dust contained in the sampling gas should be completely removed with afilter. For the final
stage filter, use afilter that allows removing dust particles of 0.3um.

(2) Dew point of sampling gas must be lower than the ambient temperature to avoid occurrence
of drain in the gas analyzer. |f vapor is contained in the sampling gas, dew point should be
lowered to 0°C by using a dehumidifier.

(3) If SO; mistiscontained in the sampling gas, use amist filter or cooler to remove SO; mist.
Other mists should be removed by using amist filter or cooler.

(4) Corrosive gases such as Cl,, F, and HCI, if they are contained in the sampling gasin consid-
erable amounts, will shorten the life of instruments.

(5) Temperature of sampling gas should be within 0to 50°C. Provide a means that prevents
entry of hot gas directly into the instrument.

Sampling gas flow

Flow of sampling gas should be 0.5L/min = 0.2L/min.
Avoid flow fluctuation during measurement.
Observe the flow reading by a flowmeter provided as shown in the example of the sampling

system configuration (Item 3.4.6).
Preparation of standard gas

Routine calibration is required by standard gas for keeping this instrument under normal operation
condition (once aweek). Prepare a standard gas cylinder for zero calibration and span calibration.

Analyzer without O, | Analyzer with built-in O, | Analyzer with externa
measurement sensor zirconia O, sensor

Zero gas N2gas N, gas Dry air

Span gas other | Gaswith concentra- | Gas with concentration of | Gas with concentration of 90%
than for O, tion of 90% or more | 90% or more of full scale | or more of full scale
measurement of full scale

Gas with concentration of | 1t02% O,
90% or more of full scale
or atmospheric air (21%)

Span gas for O,
measurement

Purging of instrument inside

Theinside of instrument need not be purged generally except for the following cases.
(1) A combustible gas component is contained in sample gas.
(2) Corrosive gasis contained in the atmospheric air at the installation site.

(3) The same gas as the sample gas component is contained in the atmospheric air at the installa-
tion site.

In such cases as above, the inside of analyzer should be purged with the air for instrumentation
orN,.

Purging flow rate should be about 1L/min.

If dust or mist is contained in purging gas, it should be eliminated completely in advance.
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3.4.5 Pressure at sampling gas outlet

Pressure at the sampling gas outlet should be adjusted to atmospheric pressure.

3.4.6 Example configuration of gas sampling system

Thefollowing illustrates a typical system configuration for five component gas measurement for
monitoring combustion exhaust gas from boiler, refuse incinerator, etc.

Contact Fuji Electric for system configuration matching the particular use or further information.
(1) Gas extractor

Infrared gas analyzer ZKJ unit

Teflon main unit CO,CO2 (O2) ™~
tube

)
§ \ ® :

@& ) |

) . (7) Membrane filter |
2 ! (4) Gas aspirator 2-way !
7

solenoid (8) Flowmeter

©10/¢8 |

' (11)

.
|

1

1

1

|

|

|

(2) Mist filter ! |
'NOz/NO !

|

|

:

el

1 converter
1

(7)| Membrane filter
- (5)

Infrared gas analyzer

l Electronic main unit NO, SO2
| gas cooler | H |
| :
! 1
- } !
| %o Xo Xa Xo Xo - |
1 1
' ZERO|NO [S02 |coz [co |ox_(©) T ___
/_ Solenoid |
| XD o ok e ol o vave .
. (3) Safety Pressure
drain reducing valve |
| trap ) (10)
- Zirconia |
| T air| [NO| [s07 [coq |co Oz senor
. /N2| [/N2 N2 /N2 (ZFK7) i
l (9) Standard gas !

Drain Exhaust
Name Description Name Description

(1) Gas extractor Gas extractor with a heating |(8) Flowmeter Adjusts and monitors the flow

typestainless sted filter of stan- rate of sample gas.

dard mesh 40pm (9) Standard gas Reference gas used for calibrat-
(2) Mist filter Removes drain, mist, and dust. ing zero and span of the ana-
(3) Safety draintrap | The safety drain trap divided lyzer. Total 6 cylindersrequired

into two rooms for positive and for zero gas air, span gas NO,

negative pressure. |t monitors SO, CO, CO, and O,

and adjuststhe samplegaspres- | (10) Zirconia O, External zirconia oxygen

sure. sensor sensor used for measuring the
(4) Gas aspirator For aspiration of sample gas Oxygen concentration in

sample gas.

(5) Electronic gas Dries the moisture in sample (This s not nec y in case

cooler gaé to a dew point of approx. when O, sensor is built-in.)
- : , - - (11) NO/NO con- Added to NOx analyzer.
(6) Solenoid valve Jlgi,l;?%;gr introducing calibra- verter A special catalyst material for
efficient conversion of NO,
(7) Membranefilter | PTFE filter used to eliminate gasto NO is used.

fine dust particles and permit
monitoring of dust adhering
condition on the front panel of
the gas analyzer.
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3.5 Wiring
3.5.1 Power inlet
The power inlet is provided at the rear panel.
Connect supplied power cable to this power inlet.

( Rear panel )

© 0
Power inlet

Input/output terminal connector I[CE
I 1

Grounding 2-pole plug

When noise sourceisin thevicinity

e Avoidinstalling thisinstrument near an electrical unit (high frequency furnace or electric welder)
that generates much electrical noise. If using theinstru-
ment near such a noise generating unit is unavoidable,

H H - - M H t
use a different power line to avoid noise. ain uni

power supply
O O Varistor or

spark killer
e Mount anoise suppressor such as varister or spark killer
as shown at right figure to the noise generating unit when T instail (connect)
noise is generated from relays or solenoid valves. 3 J ]
Mount the suppressor near the noise generating source, -(——1  Noise
or it will have no effect. ’—ﬁ—TL , generaing

3.5.2 Input/output terminal module
This analyzer should be connected to the input/output terminal module by supplied exclusive
cable.

Plug this cable connector into the receptacle at the rear panel of the analyzer and the receptacle on
the PC board of the input/output module.

Connect the exclusive cable so that the ferrite core attached to the cable comes to the analyzer
side.

O
(o}

[ D o| Ferrite core

a (to analyzer side)

0 4=

(o > — 2]
il kY

I

Input/output
terminal module

[

Analyzer Exclusive cable
(1 meter long)
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(1) Analog output signal (AO): terminal block 1 (1) to (20), terminal block 2 (3) to (6)
Output signal  : 4t0 20MADC or 0 to 1 VDC (selected when ordering)
Non-insulated output
Allowableload : 4to 20 mADC, 550Q or less
0to 1VDC, 100kQ or more

e Anaog output is provided from each terminal corresponding to the channel displayed in the
measurement screen.

All of analog output signals for the instrument are not isolated. 1t is recommended to isolate
signalsindividually to prevent interference from unnecessary signals or to prevent external
interference, especialy leading the cable of more than 30 meters or to outdoor.

(2) O, sensor input: terminal block 2 (1) - (2)

Input signal:
External zirconia O, analyzer : Zirconia O, sensor signal (Fuji ZFK7 output)
External O, analyzer :0to1VDC (DC input resistor of IMQ or more)

e Itisused when the external zirconia O, analyzer or external O, analyzer is specified as order.

e To connect to the output of the external Zirconia analyzer or externa O, analyzer prepared
separately.

e Incase of an external O, analyzer, input asignal of 0to 1 VDC with respect to O, full scale
of the analyzer.

e Incaseof built-in O, analyzer, do not use the terminals.

O, sensor input is not isolated. 1t isrecommended to isolate when an external O, analyzer is
installed apart from this analyzer. Zirconia O, sensor Fuji make ZFK7 should be installed at a
location that is as close to this instrument as possible.

(3) Contact input (DI): terminal block 2 (11) to (20), terminal block 3 (5) to (10)
e Itisfor acontact input at no voltage. Aninput is provided when switching to short circuit
(on) or open (off).
* Novoltageis applied to the terminals.

(4) Contact output (DO): terminal block 3 (11) to (20), terminal block 4 and terminal block 5
e Contact rating: 250VAC/2A, load resistance

e Anoutputisfor arelay contact output. An output is provided when switching to conductive
(on) or open (off).

Wiring of analog output signal, O, sensor input and contact input should be fixed separately
from the wiring of power supply and contact output.

Note) Toavoid the effect of noise generated from external units, be sureto ground the
analyzer main unit. Continue between the 1/O module mounting plate and the panel
and connect the panel casing to the same ground asthe analyzer.
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(5) List of terminal blocks

Terminal block 1
<TN1>

Ch5 output [=
(Ch5_0OuUT) [+

Ch4 output [=
(Ch4_OuUT) I+

Ch3 output [=
(Ch3_OuT) |+

Ch2 output [=
(Ch2_OurT) |+

Chl output [=
(Ch1_OuT) [+

1

11

12

13

14

15

16

17

18

Ol | N|J|o|lO|~]Jw][DN

19

10

20

(M3.5 screw)

—1 Ch10 output
_1(Ch10_0OUT)

~] Ch9 output
_1(Ch9_0OuUT)

=] Ch8 output
+] (Ch8_OUT)

=] Ch7 output
+] (Ch7_OUT)

=1 Ch6 output
+| (Ch6_OUT)

Terminal block 3
<TN3>

Unassigned [

Unassigned r
et L

Remote hold input [
(R_HOLD) L

Average value reset [
input (RESET) L

Auto calibration r
remote start

input (R_CAL)

1

11

12

13

14

15

16

17

18

Ol | Nl bd]|lwW[N

19

10

20

(M3.5 screw)

7 Ch5 range identification
_| contact output (RNG_ID Ch5)

T Ch4 range identification
_ contact output (RNG_ID Ch4)

7 Ch3 range identification
_| contact output (RNG_ID Ch3)

7 Ch2 range identification
_| contact output (RNG_ID Ch2)

7 Ch1 range identification
| contact output (RNG_ID Ch1)

Terminal block 5
<TN5>

Unassigned

Alarm 3 output
(ALM_B)/[
r

Alarm 2 output

(ALM_2) /[
-

Alarm 1 output

(ALM_l)/[

11

12

13

14

15

16

17

18

Ol | N[Ol | |W[N]|F

19

10

20

(M3.5 screw)

Unassigned

Alarm 6
output
_| (ALM_S6)

Alarm 5
output
(ALM_5)

=
Alarm 4

}\ output
(ALM_4)

Terminal block 2

Note 1
Oz sensor input [=
(O2_IN) [+

Ch12 output [
(Ch12_0OuT) L

Ch11 output [~
(Ch11_OUT) |_

Unassigned r

r1 r

Unassigned

<TN2>

11

12

13

14

15

16

17

18

Ol | N|J|OO|lO|BD|W[N]|PF

19

10 20

(M3.5 screw)

Ch5 remote range
switch input
(R_RNG_Chb5)

Ch4 remote range
1 switch input
(R_RNG_Ch4)

1 Ch3 remote range
switch input
(R_RNG_Ch3)

Ch2 remote range
switch input
(R_RNG_Ch2)

1 Ch1 remote range
switch input
4 (R_RNG_cCh1)

Note 1 : For external Oz sensor input.

Terminal block 4

Peak count alarm
output (PEAK_ALM) |

Auto calibration
status/contact L
output (CAL)

Pump ON/OFF [
contact output (PUMP) |

Calibration error
contact output
(CAL_ALM)

Instrument error
contact output
(FAULT)

<TN4>

1 11

12

13

14

15

16

17

18

Ol | Nl bd|lwW|[DN

19

10 20

(M3.5 screw)

Connector
<CN3>

] Unassigned

] Unassigned

1

u igned
] nassigne

] Unassigned

] Unassigned

Solenoid valve drive signal output for calibration
(Transister output)

Contact output for
sample gas selection

Contact output for
zero calibration
Contact output for Chl
span calibration
Contact output for Ch2
span calibration

2| O
3| O

<D-sub 9P>

Connector
<CN2>

Contact output for Ch3
span calibration
Contact output for Ch4
span calibration
Contact output for Ch5
span calibration

Power for relay drive
5v DC

For serial communication (D-Sub9pin)

O000O0
OO00OO0

For details,

refer to another

manual about
communication function.
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(6) Description on terminal block

Terminal block 1
<TN1>

Ch5 output [=
(Ch5_0OuUT) |+

Ch4 output [
(Ch4_OUT) |+

Ch3 output [=
(Ch3_OuT) [+

Ch2 output [=
(Ch2_ouT) |+

Chl output [=
(Ch1_OuT) |+

1

11

—] Ch10 output

12

_1(Chi0_OUT)

13

~] Ch9 output

14

_1 (Cho_ouT)

15

=] Ch8 output

16

+| (Ch8_OUT)

17

=] Ch7 output

18

+| (Ch7_OUT)

Olo|N|lo|lO|d~]wWN

19

—] Ch6 output

10

20

+| (Ch6_OUT)

(M3.5 screw)

Terminal block 2
<TN2>

Note 1
02 sensor input [=
(O2_IN) £

Ch12 output [
(Ch12_ouT) L

Ch11 output [~
(Ch11_OuT) L

) —
U d
nassigne L

Unassigned [

Note 1. For external O, sensor input.

11

12

13

14

15

16

17

18

Ol | N|o|la |l |W|[IN]|F

19

10

20

(M3.5 screw)

Ch5 remote range
switch input
(R_RNG_Ch5)

Ch4 remote range
] switch input
(R_RNG_Ch4)

Ch3 remote range
switch input
(R_RNG_Ch3)

T Ch2 remote range
switch input
(R_RNG_Ch2)

Ch1 remote range
switch input
(R_RNG_Ch1)

Terminal block 1 <TN1>
Terminal block for analog output (non-isolated

output)

Between 1-2
Between 34
Between 5-6
Between 7-8

Between 9-10
Between 11-12:
Between 13-14:
Between 15-16:
Between 17-18:
Between 19-20:

Ch5 output
Ch4 output
Ch3output
Ch2 output
Ch1 output
Ch10 output
Ch9 output
Ch8 output
Ch7 output
Ch6 output

Terminal block 2 <TN2>

Between 1-2

Between 34
Between 5-6
Between 7-10 :

Between 11-12:
Between 13-14:
Between 15-16:
Between 17-18:
Between 19-20:

O, sensor input

(For input of Fuji’s zirconia
oxygen sensor or externally
oxygen sensor. Must not be used
unless external O, sensor is
provided.)

Ch12 output
Ch11 output

For internal connection. Must
not be wired. (Must not be used
as junction terminal).

Ch5 remote range switch input
Ch4 remote range switch input
Ch3 remote range switch input
Ch2 remote range switch input
Ch1 remote range switch input

Action of remote range switch

High rangeis selected when
open. Low rangeis selected
when short-circuited. For details
of action, see “Item 6.1 Switch of
range.”
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Terminal block 3
<TN3>

Unassigned r
ig L

Unassigned [

Remote hold input [0
(R_HOLD) L

Average value reset [
input (RESET) L

Auto calibration r
remote start

input (R_CAL)

1

11

12

13

14

15

16

17

18

|| N|ojJo|b~|lw]|N

19

10

20

(M3.5 screw)

71 Ch5 range identification
_| contact output (RNG_ID Chb5)

T Ch4 range identification
| contact output (RNG_ID Ch4)

7 Ch3 range identification
_| contact output (RNG_ID Ch3)

7 Ch2 range identification
| contact output (RNG_ID Ch2)

7 Chl range identification
_| contact output (RNG_ID Ch1)

Terminal block 3 <TN3>

Between 1-4

Between 5-6

Between 7-8

Between 9-10 :

Between 11-12:

Between 13-14:

Between 15-16

Between 17-18:

Between 19-20:

For internal connection. Must
not be wired. (Must not be used
asjunction terminal.)

Remote hold input. No hold
when open. Output hold when
short-circuited.

For details, refer to “Item 6.7
Parameter setting, Output Hold".

Average value reset input. short-
circuitting the contact input (for
at 1.5 sec min.) resets O, average
and O, converted average simul-
taneously. Opening it restarts the
average value.

For details, refer to “Item 6.7
Parameter setting, Average Vaue
Resetting”

Automatic calibration remote
start input

After shorting for 1.5 sec. or more,
automatic caibration is started by
the opening input whether the
automatic calibration setting is
ON/OFF.

For details, refer to “I1tem 6.4
Setting of auto calibration”

Ch5 range identification contact
output

Ch4 range identification contact
output

Ch3 range identification contact
output

Ch2 range identification contact
output

Ch1 range identification contact
output

Action of range identification signal

Range identification contact is
conductive at low range and open
at high range.
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Terminal block 4
<TN4>

Peak count alarm
output (PEAK_ALM) |

Auto calibration status/contact I
output (CAL) L

Pump ON/OFF
contact output (PUMP) |

Calibration error
contact output
(CAL_ALM)

Instrument error r
contact output
(FAULT)

1

11

12

13

14

15

16

17

18

|| N|ojJa|b~|lw|N

19

10

20

(M3.5 screw)

il .
i Unassigned
] Unassigned

] Unassigned

] Unassigned

7 .
i Unassigned

Terminal 4 <TN4>

Between 1-2

Between 34

Between 56

Between 7-8

Between 9-10 :

Between 11-20:

Peak count alarm contact output

It is conductive when peak count
exceeds the setting time. It
remains open below the setting
time. For setting and operation,
refer to “Item 6.6 Peak alarm
setting”.

Contact output of auto calibration
status

When the auto calibration is
carried out , it is conductive.
Remains open otherwise.
Pump ON/OFF contact output

Used when turning ON/OFF the
pump. It isopen during auto and
manual calibration status and

conductive during measurement.

Cadlibration error contact output

It is conductive when an error

occurs during zero calibration or
span calibration. Itisnormally
open.

It is conductive when an error
occursto the analyzer unit. Itis
normally open.

For internal connection, wiring is

not allowed. (Do not useit as
junction terminal).
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Unassigned

Alarm 3 output

(ALM_3)/[

Alarm 2 output

(ALM_Z)/[
-

Alarm 1 output

(ALM_l)/[

<TN5>

1

11

12

13

14

15

16

17

18

Ol | N|J]o|lOa|dM|lw]|DN

19

10

20

(M3.5 screw)

Terminal block 5

Unassigned

Alarm 6
output
| (ALM_6)

Alarm 5
output
(ALM_5)

1
Alarm 4

}\ output
(ALM_4)

Terminal 5 <TN5>
Between 2, 3and 4

Between 5, 6 and 7

Between 8, 9 and 10

Between 12, 13 and 14:

Between 15, 16 and 17;

Between 18, 19 and 20:

: Alarm 3 output

When the output exceeds the set
value, it is conductive between2
and 3, and open between 3 and
4. Otherwise, it is open bet-
ween 2 and 3 and conductive
between 3 and 4.

: Alarm 2 output

When the output exceeds the set
value, it is conductive between
5 and 6, and open between 6
and 7. Otherwise, it isopen
between 5 and 6, and conduct-
ive between 6 and 7.

: Alarm 1 output

When the output exceeds the set
value, it is conductive between
8 and 9, and open between 9
and 10. Otherwise, it isopen
between 8 and 9.

Alarm 6 output

When the analyzer unit is turned
ON, it is conductive between 12
and 13, and open between 13
and 14. When the analyzer unit
isturned OFF, it is open be-
tween 12 and 13, and conduc-
tive between 13 and 14.

Alarm 5 output

When the output exceeds the set
value, it is conductive between
15 and 16, and open between 16
and 17. Otherwise, itisopen
between 15 and 16, and conduc-
tive between 16 and 17.

Alarm 4 outputWhen the output
exceeds the set

value, it is conductive between
18 and 19, and open between 19
and 20. Otherwise, itisopen
between 18 and 19, and conduc-
tive between 19 and 20.

For detailed action of the alarm
contact, refer to “Item 6.3
Alarm setting”.
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Connector <CN3>

Solenoid valve drive signal output for calibration
Connector

<CN3>
(Transister output)

Contact output for
sample gas selection 1 O

O Contact output for Ch3
2 O 6 span calibration
O 7 Contact output for Ch4
Contact output for 3 O span calibration
zero calibration Ols Contact output for Ch5
Contact output for Chl , O span calibration
span calibration QO | 9 Power for relay drive

Contact output for Ch2 5 O 5v DC
span calibration

<D-sub 9P>

Connector <CN3> provides outputs in combination with calibration action during auto calibration
and manual calibration.

An output isfrom atransistor (ratings: 5V/50mA).

A transistor isturned ON before starting each calibration.

Sample selection output is ON during measurement and OFF during calibration.
If calibration is not performed, the other transistors are OFF.

In case of auto calibration, sequential output is ON/OFF according to the setting.
Refer to “Item 6.4 Setting of auto calibration”.

Note) No. 9 pin isfor solenoid valve ON/OFF relay drive power (5V DC/0.5A, max).
Use No. 9 with reference to the diagram.

Example of using solenoid valve drive signal output for calibration

<Electrical system>

E 5V_|_ O - m - - , : Contact relay :
1 1 ] |—§ 1
1 1 1 C
: 'K_L ; : | : | : ) 5}3 : svi Solenoid valve
I o R G : Sv2 drive power
C el i S e e powe
1 1 1
! S sl N o EXs e
| ; : Cable ' : oo
I tlen ! ! SV1 to SV4: solenoid valves
1 1
o ___ T [ i
1/0 terminal module Relay board
<Gas sampling system> Flowmeter
Membrane filter

Refer to “Iltem 3.4.6 Example configuration
svi X:' sv2 Sv3 of gas sampling system”.
Electronic | | | | | | | ... ...,
gas cooler

Sv4
Zero Ch1l Ch2
span span

N J
Y

Standard gas for calibration

i~ 77| Relay board and exclusive cable (D-sub 9p straight cable: 1.5 meters)
'~~~ - are available on request.
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(7) Timing of solenoid valve drive signal for calibration
1) Manual calibration (See”ltem 6.9 Calibration”.)

™
« Zero calibration @ @ @ Calibration end

| | on
Pump ON/OFF contact | |
; ; off
Sample selection | | on
output : 1
. I | i | off
Z libration | | : ‘ on
ero cal ‘ — ‘
output ! Calibration gas flowl . off
| | | |
| | | |
Chl to 5 span i | o
calibration output ! ! ! ! off
* 1 —
. | | |
Output hold function i Output signal hold | | |
| | |

ith hold ON settin !
(wi ing) Hold extension time.

« Span calibration ™
@ When selecting Calibration end
Ch2 using I

DOWN and UP
Pump ON/OFF contact keys.

Sample selection
output

Zero calibration
output

calibration

Ch2 span

. c Calibration gas flow
calibration

|
|
|
|
|
|
Ch1 span !
|
|
|
|
|
|
|

Hold extemsion time.

| i
| |
Output hold function | Output signal hold i
(with hold ON setting) | |

Note) The hold extension time
depends on the gas
flow time of the
automatic calibration
settings.
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2) In case of automatic calibration (example shown in Item 6.4.1, Automatic calibration set-

tings)

Automatic

‘ Pump ON/OFF contact ‘

e Chl span Ch3 span
callsbtr:rttlon calibration calibration
. libration!  Ch2 span Ch4 span
ero calibration: calibration ca||brz‘at|on

Ch5 span
calibration

‘ Sample selection output

——

‘ Zero calibration output ‘

Zero gas

‘ Ch1 span calibration output ‘

350s

‘ Ch2 span calibration output‘

Ch1l span gas
350s

[

[

‘ Ch3 span calibration output‘

‘ Ch4 span calibration output‘

—

—

‘ Ch5 span calibration output‘

‘ Automatic calibration contact ‘

‘ Output hold function

(with hold ON setting)

L
Hold

extension time.
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4. OPERATION

4.1 Preparation for operation

(1) Tube and wiring check

Double-check if tubes of the gas sampling and exhaust ports are correctly connected.
Double-check for proper wiring.

4.2 Warm-up operation and regular operation

(1) Operation procedure

1) Turn ON the power switch on the front panel of the analyzer unit.
The measurement screen appears on the front display panel in 1 or 2 seconds.

2) Wait for about 4 hours until the instrument is warmed up.
About 4 hours are required until the instrument allows accurate measurement.

Note) When in warm-up, the concentration reading may be beyond.

upper limit of range or

lower limit of range.

But, itisnot an error.

3) Setting of various set values
Perform the various settings according to “Chapter 6. Setting and Calibration”.

4) Zero calibration and span calibration
Perform zero calibration and span calibration after warm-up operation.
Refer to “ Chapter 6.9. Calibration”.

5) Introduction and measurement of measuring gas
Introduce the measuring gas into the analyzer unit before starting measurement.
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5. DESCRIPTION OF DISPLAY AND OPERATION PANELS

This section describes the display unit and operation panel of the analyzer unit. It also explains the name
and description of function on the operation panel.

5.1 Name and description of operation panel

Display unit

INFRARED GAS ANALYZER

Power switch

®®®@@ 0[o@Po@PA@rER]o

Operation panel

* Display unit: The measurement screen and the setting items are displayed.
* Operation panel: The configuration is as shown below.

(3) UP key--- 5) ESCAPE key
(1) MODE key--- 7) ZERO key

o)
PO e

(2) SIDE key 8) SPAN Key
4) DOWN key--- ) ENTRY key
Fig. 5-1
Name Description Name Description
(1) MODE key | Used to switch the mode. (5) ESC key | Used to return to a previous screen

or cancel the setting midway.

(2) SIDE key | Used to change the selected item |(6) ENT key | Used for confirmation of selected
(by moving the cursor) and items or values, and for execution
numeral digit. of calibration.

(3) UP key Used to change the selected item | (7) ZERO key| Used for zero calibration.

(by moving the cursor) and to
increase numeral value.

(4) DOWN key| Used to change the selected item  |(8) SPAN key| Used for span calibration.
(by moving the cursor) and to
decrease numeral value.
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5.2 Overview of display and operation panels

* 2) The peak alarm setting is

* Measurement mode

SRS

* Measurement mode

SRIC

* Measurement mode

© | &

»| * User mode

e User mode
Switch Ranges

*1

*1) The panel configuration is changed depending on the

display channel. (The measurement mode screen can

be viewed by scrolling the arrow key up and down).

» |ZERO Calibration

« Switch Ranges

« Calibration
Parameters

Calibration Parameters
Alarm Setting
Setting of Auto Calibration

* Alarm Setting

Setting of Auto Zero calibration [<
Setting of Peak Alarm
Parameter Setting

Calibration

* Setting of Auto

added according to the
code symbol when CO
and Oz components exist.

o

« Setting of Auto
Zero calibration

» |SPAN Calibration

« Selection of items
Calibration value
Zero calibration
Calibration range
Auto calibration components / range

» Selection of items
Start Time
Cycle
Flow Time
Auto calibration ON/OFF
Auto Calibration Run / stop

e Selection of items
Start Time

‘e Setting of
i Peak Alarm

* Parameter
Setting

Fig. 5-2

Cycle

Flow Time

ON/OFF

Auto zero Calibration Run / stop

e Selection of items
Peak Alarm ON/OFF
Peak Value
Peak Count
Hysteresis

» Selection of items
Current time

Key lock
Output Hold
Reset Av. Output

: ON/OFF

resetting
Response time
Average Period
setting
Backlight Timer

: Current time setting
: Key lock ON/OFF

: Average value

: Response time (filter)
: Average Period

: ON/OFF, timeup time
To Maintenance mode: Maintenance mode
(entry of password)
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5.3 Outline of display screen

(1) Measurement mode screen (appears when the power is turned ON)

The measurement screen depends on the number of components. The following screen configura-
tion as shown as an example isfor NO, SO,, CO,, CO and O, (output: 12 channel).

1) (2 (1) (2)
& | 00, &0l 00
@ 00, @ mo | —o0,/l
B[ - 000.1l  scor @@l 00,
co T~ 00, @ "“@maol “o000./
a3l

(=1
I~
1y

l PEARK COUNTER
—— % | ‘O- O O \’01%]7 CO__ 500ppm 0 times/H

J | ‘

@) (4) 6 6 3 () (8 (4)

Fig. 5-3 Name and function of measurement mode screen

* For outputs of more than 5 channels, scroll the arrow key (a)or () to view.

No. Name Function No. Name Description
(1) | Component Displays component of instanta- | (5) | Peak darm Displays peak alarm component.
display neous value, converted instanta- component
neous value, converted average display
value, etc.
(2) | Concentration | Displays measured value of (6) | Peak darm Displays peak alarm concentra-
display concentration. concentration | tion display.
display (Upper limit value)
(3) | Rangedisplay | Displaysrange values. (7) | Peak darm Displaysthe alarm times
times exceeding the peak value.
(4) | Unitdisplay Displays unit with ppm and (8) | Peak darm Displays units of peak alarm with
vol%. unit display times/H.
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e |nstantaneous value and concentration value:

The concentration display of Ch (component) where sampling components such as“CQO,”, “CO”
or “O, are displayed in the component display, indicates current concentration values of the
measured components contained in gas that is now under measurement.

= O, conversion concentration values:

Ch components where “cv**” is displayed as “cv CO” in the component display are calculated
from the following equation, by setting sampling components, O, instantaneous/concentration
values and O, conversion reference value (see item 6.8).

c _ iUt 21-On Cs On: Thevalue of the O, conversion referance vaue
onversion output= ———— -
P 21 - Os (Vaue set by application)
Os.  Oxygen concentration (%)

Cs.  Concentration of relevant measured component.
Note that Os does not exceed the O, limit value
set in “Other Parameter” in “6.8 Maintenance
mode.”
The converted sampling components are NO, , SO, and CO only.
» O, conversion concentration average value:

In the Ch (component) and O, average value where * % **" jsdigplayed as“ S’, CO” inthe
component display, a value obtained by averaging O, conversion concentration value or O,
average valuein afixed timeis output every 30 seconds.

Averaging time can be changed between 1 minute and 59 minutes or 1 hour and 4 hours accord-
ing to the average time settings (See 6.7, Parameter setting).
(The set time isdisplayed as “1h” , for instance, in the range display.)

* The measurement ranges of O, conversion concentration value and O, conversion concen-

tration average value are the same as that of the measuring components. Also, the measure-
ment range of O, average value is the same as that of O..

(2) Setting/selection screen

The setting/selection screen is configured as shown below:
* In the status display area, the current status is displayed.
* In the message display area, messages associated with operation are displayed.

* In the setting item and selection item display area, items or values to be set are displayed,
asrequired. Towork on the area, move the cursor to any item by using UP, DOWN and

SIDE keys.
« LCD screen . Message display area
Status display area ---r---..__ e
,E eI --- Setting item/selection item
‘ Pt display area
Cursor ----*
Fig. 5-4
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(3) Contents of measured channel (Ch)

The following table gives measurement channels and their contents according to the symbols.

Code symbol
5th digit|6th digit22nd digi Contents
P Y Y Ch1: NO
A Y Y Ch1: SO:
D Y Y Ch1: CO:
B Y Y Ch1: CO
E Y Y Ch1: CH4
F Y Y Ch1: NO, Ch2: SO:
H Y Y Ch1: NO, Ch2: CO
G Y Y Ch1: CO2, Ch2: CO
L Y Y Ch1: NO, Ch2: SO, Ch3: CO
M Y Y Ch1: NO, Ch2: SO, Ch3: CO;, Ch4: CO
P A, B,C|A Ch1: NOx, Ch2: Oz, Ch3: Converted NOx, Ch4: Converted NOx average, Chb: O2average
A A B,C|A Ch1: SO, Ch2: 02, Ch3: Converted SOz, Ch4: Converted SOz2average, Ch5: Ozaverage
B A B,C|A Ch1: CO, Ch2: O2, Ch3: Converted CO, Ch4: Converted CO average, Chb: Oz:average
F A B,C|A Ch1: NOx, Ch2: SOz, Ch3: Oz, Ch4: Converted NOx, Chb: Converted SO,
Ch6: Converted NOx average, Ch7: Converted SOz2average, Ch8: Oz2average
H A B,C|A Ch1: NOx, Ch2: CO, Ch3: 02, Ch4: Converted NOx, Chb: Converted CO,
Ch6: Converted NOx average, Ch7: Converted CO average, Ch8: O2average
G A B,C|A Ch1: CO2, Ch2: CO, Ch3: 02, Ch4: Converted CO, Ch5: Converted CO average,
Ch6: Oz2average
L A, B,C|A Ch1: NOx, Ch2: SOz, Ch3: CO, Ch4: Oz, Ch5: Converted NOx, Ch6: Converted SOz,

Ch7: Converted CO, Ch8: Converted NOx average, Ch9: Converted SOz average,
Ch10: Converted CO average, Ch11: Oz2average

M A B,C|A

Ch1: NOx, Ch2: SOz, Ch3: CO2, Ch4: CO, Ch5: Oz, Ch6: Converted NOx,
Ch7: Converted SOz, Ch8: Converted CO, Ch9: Converted NOx average,
Ch10: Converted SOz average, Ch11: Converted CO average, Ch12: Oz2average

B A,B,C|B Ch1: CO, Ch2: O2

H A,B,C|B Ch1: NO, Ch2: CO, Ch3: 02

G A,B,C|B Ch1: CO2, Ch2: CO, Ch3: 02

L A B,C|B Ch1: NO, Ch2: SO, Ch3: CO, Ch4: O:

M A, B,C|B Ch1: NO, Ch2: SOz, Ch3: CO2, Ch4: CO, Chb5: O2

B A, B,C|C Ch1: CO, Ch2: Oz, Ch3: Converted CO, Ch4: Converted CO average, Chb5: Ozaverage

H A B,C|C Ch1: NOx, Ch2: CO, Ch3: Oz, Ch4: Converted NOx, Chb: Converted CO,
Ch6: Converted NOx average, Ch7: Converted CO average, Ch8: O:average

G A, B,C|C Ch1: COz, Ch2: CO, Ch3: Oz, Ch4: Converted CO, Chb: Converted CO average,
Ch6: Oz2average

L A,B,C|C Ch1: NOx, Ch2: SOz, Ch3: CO, Ch4: Oz, Chb: Converted NOx, Ch6: Converted SOz,
Ch7: Converted CO, Ch8: Converted NOx average, Ch9: Converted SOz average,
Ch10: Converted CO average, Ch11: Oz2average

M A,B,C|C Ch1: NOx, Ch2: SOz, Ch3: CO2, Ch4: CO, Ch5: 02, Ch6: Converted NOx,
Ch7: Converted SO2, Ch8: Converted CO, Ch9: Converted NOx average,
Ch10: Converted SOz average, Ch11: Converted CO average, Ch12: Oz2average

Q Y Y Ch1:N20

R Y Y Ch1:N20, Ch2:CO:

S Y Y Ch1:NO, Ch2:N20, Ch3:CO:

T Y Y Ch1:S02, Ch2:N20, Ch3:CO:

U Y Y Ch1:N20, Ch2:COz, Ch3:CO

\' Y Y Ch1:CHs, Ch2:N20, Ch3:CO:2

W Y Y Ch1:NO, Ch2:S02, Ch3:N20, Ch4:CO:

S AB,C|Y Ch1:NO, Ch2:N20, Ch3:C02,Ch4:02

T A B, C|Y Ch1:S02, Ch2:N20, Ch3:C02,Ch4:0:

U A,B,C|Y,B Ch1:N20, Ch2:CO2, Ch3:CO, Ch4:0:

\' A B, C|Y Ch1:CHs, Ch2:N20, Ch3:CO2,Ch4:0:

\W A B,C|Y Ch1:NO, Ch2:S02, Ch3:N20, Ch4:CO2, Ch5:0:

S A B,C|A Ch1:NOx, Ch2:N20, Ch3:COz, Ch4:02, Ch5:Converted NOx, Ch6:Converted NOx average,
Ch7:02average

T A,B,C|A Ch1:S02, Ch2:N20, Ch3:C02,Ch4:02, Ch5:Converted SOz, Ch6:Converted SO: average,
Ch7:02average

U A,B,C|AC Ch1:N20, Ch2:COz, Ch3:CO, Ch4:0., Ch5:Converted CO, Ch6:Converted CO average,
Ch7:02 average

\ A, B, C|A Ch1:CHs, Ch2:N20, Ch3:C0O2,Ch4:02,Ch5:02 average

W A B,C|A Ch1:NOx, Ch2:S0O2, Ch3:N20, Ch4:CO2, Ch5:02, Ch6:Converted NOx, Ch7:Converted SO,
Ch8:Converted NOx average, Ch9:Converted SO: average, Ch10:0:2 average
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5.4 Basic operation

» M easurement mode

The measurement mode can be displayed
up to 5 channelsin asingle screen. If 5
channels or more are to be displayed in a

single screen, pressthe (a) or () key to
scroll the channel one by one.

» User mode displays,
Switch Ranges
Calibration Parameters
Alarm Setting

Setting of Auto Calibration
Setting of Auto Zero Calibration

Setting of Peak Alarm
Parameter Setting.

For the setting contents, refer to
“Chapter 6. Setting and calibration”.

0100X Ol O ppm

d °>
152
& 000.)

Ch
10|

PEARK COUNTER

- Zero calibration
=V See6.9.1.

- Span calibration
=¥ See6.9.2.

[ co  500ppm 0 _timesH |

Uzer Mode Select an itém
with UP/DOWN and ENT
Back with ESG

3 Switch Ranges
Calibration Parameters

Llarm Setting

Parameter Setting

setting of Buto Calibration
Setting of fButo Zero Calibration
Setting of Peak Blarm

@ 4

Measurement Mode
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6. SETTING AND CALIBRATION

6.1 Switch of range
6.1.1 Setting of range switch mode

Set the range switch mode as follows.

D

2

©)

(4)

()

Pressthe key in measurement mode

to display the User mode screen.

Move the cursor to “Switch Ranges’ and
pressthe @ key.

The“Channel Selection” screen appears.
Movethe D cursor by pressing the @ or
the (¥ key on the channel selection
screen that appears, and select Ch (com-
ponent).

Then pressthe @ key.

Selected range switch mode is high-
lighted.

Pressthe (a) or the (v) key to select a
desired switch mode.

— Description of setting —

.

MR: Select adesired range on this screen.
RR : Select adesired range according to

AR:

* Operation set for each Ch only can be
performed.

the remote range switch contact input.
Automatically switched from Range 1
to Range 2 when the measured concen-
tration exceeds 90% of Range 1.
Automatically switched from Range 2
to Range 1 when the measured concen-
tration becomes smaller than 80% of
Range 1.

U &

Uzer Mode

Select an item
with UPSDOWN and ENT
Back with ESC

= Switch Ranges
Calibration Paramesters
Alarm Setting
setting of Auto Calibration
setting of Aute Zero Calibration
setting of Peak Alarm
Farameter Setting

4 @

Switch Range Select Ch Mo
with LR DOWMN and ENT
Back with ESC
G Chl vp | » Rangel D-100  ppm
NOz Range? [(-2000 ppm
Ch2 AR b Rangel (1100 ppm
802 Range? (-2000  ppm
Ch3 AR p Rangel 0-10 vol ¥
CO2 Range? [-20 wol i
Chd LR p Rangel (0-100 ppm
CO Rangez (0-2000  ppm
ChS WA p Rangel 0-10 vol¥
Oz Range? [0-25 vol &
L™ (@)
Switch Range Select method of
Switch ranges
with LIPS DOWM and ENT
Back with ESC
Chl p Rangel 0-100 P
Nz Range? 0-2000  ppm
Ch2 A0 Rangel 0-100 l<]il
S0z P Ranges 0-2000  ppm
Ch3 AR P Rangel 0-10 vol ¥
CO32 Range? 0-20 vol i
Chd WA p Rangel (1-100 pRm
CO Range? [(-2000  ppm
Chs VR p Rangel [-10 vol ¥
O3 Range? [0-25 vol &

%

(6)

Then press the @ key to confirm the

selection.
If “MR” is selected, the cursor movesto
“Range Switch.”

U @

or previous screen

Range switch
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6.1.2 Manual range switch

The range of the measured component can be Switch Range Select method of
switched manually as follows. Switch ranges
. with UP / DOWN and ENT
(1) Select “MR” asrange switch mode, and Back with ESC
then press the @ key. Chl » Rangel 0-100  ppm

NOx — Range? 0-2000  ppm
Ch2 AR Rangel 0-100 P

503 P Range? 0-2000  ppm
Ch3 AR p Rangel 0-10 wol¥
CO2 Range? 0-20 wol ¥
Chd VR p Rangel 0-100 ppm
O Range? (0-2000  ppm
Ch5 » Rangel 0-10 vol¥

O3 R Range? [-25 vold

4 =

(2) Move the highlight of the cursor to range Swiich Range select range

selection, and then select adesired range with UP/DOWN and ENT
Back with ESC
by pressing the (a) or the(¥) key. (The
Y mark indicates the currently selected ol N Rangel 0-100 ppn
range) Nox | MR Range? 0-2000  ppm
Ch2 AR Rangel 0-100  ppm
(3) Then pressthe@key, and the measure- 30z P Range? 0-2000 ppm
_ _ _ Ch3 ap | » Rangel O-10 ol 7,
ment is carried out in the selected range. COz Range? [1-2[0 vol
DB A AR Chd b Rangel 0-100  ppm
Note) If “RR Qr AR |ssel-ected as. &0 3] Range? 0-2000  ppn
range switch mode, this oper ation h5 Rangel 0-10 wol T
cannot be performed. 02 MR | b Range? 0-25 vol¥
Therangefor O, conversion value, | ((a))
O, conversion average value, and O, Y @ @ @
average valueis automatically End of Range Switch |

switched if corresponding instanta-
neous value rangeis switched.

To close the setting
Pressthe| esc |key to end the setting of range
switch mode or range switch operation or stop
the operation in the middle, and the setting
operation is made invalid and the previous
Screen appears.

~—— Range identification contact operation ~

The range identification contact output corresponding to each Ch (component) is conductive
when Range 1 is selected, and open when Range 2 is selected, which is applicable to any of
the range switch mode sel ected.

Note that even if the range is switched during the hold of measurement value by remote hold
contact input or the hold of measurement value at the time of calibration, the range identifica-
tion contact output maintains the contact state immediately before the hold. After stop of

the hold, the contact state of the current range is resumed.
- /
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6.2 Calibration setting

This mode is used to set calibration concentration and actions. The calibration setting involves
calibration concentration, zero calibration, calibration range and auto calibration component/range.

6.2.1 Setting of calibration concentration

It allows you to set concentrations of the standard gas (zero and span) of each channel used for

calibration. \|L

(1) During measurement, press the (=) key User Mode SEIﬁCﬁP?BUdﬁem T
to display the U de. Wit an
O display the L ser mode. - Rack with ESC
(2) Point the cursor to “Calibration Param-
eters” by pressing the () or (v) key. Swilch Ranges
Pressthe () key. ™ Calibration Parameters
Alarm Setting
Setting of Auto Calibration
setting of Aute Zero Calibration
setting of Peak Alarm
Farameter Setting
U@ (@)
(3) Inthe “Calibration Parameters’ screen Cal Parameters  [Select an item
that appears, point the cursor to “Calibra- with UP/DOWN and ENT

tion Value® by pressing the (a) or (¥) Back with ESG

key. Pressthe (u) key.

= Calibration Valve
About ZERO Calibration
About Calibration Range

Auto Calibration Components / Range

L™ (@)@

(4) Inthe“Calibration Concentration Ch Cal. Settings |Select Ch Mo
Selection” screen that appears, point the Gal. Value for setting calibration value
cursor to Ch you want to set by using the CH RANGE 7ERD SPAN
(a)or(v) key. Pressthe (ar) key. BChi | 0-100ppm | 00000 O100.0

NO=z 0-2000ppm | 00000 | 02000
Ch2 U-100ppm 0000, 0 0100, 1
202 0-2000ppm | 00000 | 02000
Ch3 O-10vol % 000, 00 010, 00
COz 0-20vol % 000, 00 020, 00
Che U-100ppm H0000. 0 0100. 0
CO U-2000ppm | 00000 | 02000
hS O-10wol% 21.00 01. 00
0Oz 0-2hvold 21,001 0100

4 ®@ (@)
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(5) Inthe“Cadlibration Concentration Selection” Cal. Settings |Select setting value
screen that appears, select any concentration Cal. Value
i o e
Th th key, and the selected b - ppm | +
Then pressthe (o) key, and the selec Crh2 | 0-100ppn | 00000 O100.1
ghiighted. 502 0-2000ppm | +00000 [ 02000

h3 (-10val® HI00. 00 010, 00
Coz [-20val® HI00. 00 020, 00
Chd U-100ppm HI000. 0f 0100, 0
Co 0-2000ppm | 00000 | 02000
Chs [-T0val® 21,00 1. 00
Oz [-Zhval® 21.00 [ 01,00

U™ (@)

Cursor for setting value

(6) Inthe“Calibration Concentration Value Cal. Settings |oet calibkation value
Setting” screen that appears, enter calibration Cal. Value
gas concentration values (zero and span).
CH RANGE ZERO SPAN
For value entry, pressthe (a) or (v) key, and oh SIS RO [
a 1-digit value increases or decreases. By NO=x (0-2000ppm | +00000 | 02000
pressing the (»), the digit moves. Ch2 (-100ppm 0000 00 0100. 0
After setting, save the entry by pressing the (53% H:%HEE?EF“ iHHHDHD H%HDHD
key The wved v-aI ue becomes valid O 0-20volt +000. 00 020, 00
from the next calibration process. Chd 0-100ppm 000,00 D000
Note) Enter settingsthat correspond to each CO 0=2000ppm | +00000 1 02000
: . : Chs (-10vol% 2100 01,00
range. If zirconiatypeisused as O, O3 IBETE SO0 0Lo0
sensor, select 21.00 for thefield of Zero
(when air isused), and select the con- \I; @ @ @ @
centration listed on the cylinder if the
air contained in a cylinder is used. End of Calibration

Concentration Setting

To close the setting

To close the calibration concentration value
setting process or cancel this mode midway,

pressthe key.

A previous screen will return.

o Setting range of values ~
NOx, SOz, CO2, CO, CH4, N20O external O2 Span gas: 1 to 105% of full scale
measurement and buit-in paramagnetic O2 (Full scale (FS) isthe same as each range
sensor value.)

External Zirconia O2 measurement Zero gas. 5t0 25 vol%
Span gas: 0.01 to 5 vol%
The setting cannot be performed beyond the range.

- /
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6.2.2 Setting of manual zero calibration

When zero calibration is made manually, set either all measurement components should be
calibrated simultaneously or each component should be calibrated while selecting one by one.

(1) During measurement, press the key
to display the User mode.

(2) Point the cursor to “ Calibration Param-
eters’ by pressing the (a) or (v) key.
Press the () key.

(3) Inthe“Cadlibration Parameters’ screen
that appears, point the cursor to “About
ZERO Calibration” by pressing the (a) or

(v) key. Pressthe () key.

(4) Inthe“Manual ZERO Calibration Ch
Selection” screen that appears, point the
cursor to Ch (component) you want to set
by using the (a) or (v) key. Pressthe @
key.

U @

zer Mode

select an item

Back with ESC

with UP/DOWN and ENT

switch Hanges

2 Calibration Parameters
Alarm Setting
setting of Auto Calibration
setting of Auto Zero Calibration
setting of Peak Alarm
Parameter Setting

L™ (@)

Cal. Parameters

Back with ESC

Select an item
with UPSDOWN and ENT

Calibration Valve
3 Ahout ZERO Calibration
About Calibration Range

Auto Calibration Components f Range

L™ (@)

Cal. Settings |[Select Ch Mo
ZERD Cal.
[ Chl Rangel [-100 ppm

at once

NOz Eange% H—%HHD ppm

Ch2 angel [- ppim

202 Eange% H-%HDU ppﬁﬂx at once
Zh3 ange] - Yo

a{a}) Eange% H_%HD vold at once
Chd angel - pem

0O Range? 0-2000 ppm at once
Ch3 Rangel 0-10 woldh | .1
Oz Range? 0-25  woli

L™ (@)
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(5) Inthe“Manual ZERO Calibration Cal. Settings |Set each or both Ch
Selection” screen that appears, select “at ZERO Cal. at ZERO Calibration
once” or “each” by pressing the @ or
(v) key. When selecting “at once’, the Chl Rangel 0-100 ppm
Ch (components) to be set can be zero- NO= | Range? [-2000 ppm
calibrated at the same time. When Ch2 kangel D-100 ppm | _i (e
selecting “each”, either of the Ch (com- %ﬁ; Egﬂgﬁ HZ%HDD EET%
ponents) to be selected is zero-calibrated. CO2 Range? 0-20  wold| & ON°¢
After setting, pressthe («vr) key. Chd Rangel 0-100 ppm
& CO | Range? (-2000 ppm | #* %€
Chs kangel 0-10 wold | -4
Oz Range? [1-25  wvoli

To close the setting \I!' @ ( @ ) @

To close the manual zero calibration setting or to
cancel this mode midway, press the@ key.
A previous screen will return.

End of
Manual Zero Calibration Setting

o Example ~
Whether “each” or “at once” can be determined for each Ch (component).

Setting “each”
Select the Ch (component) on the manual zero calibration screen and then perform
zero calibration.

*Setting “at once”

At amanual zero calibration, zero of Ch (components) for which “at once” was selected can
simultaneously be calibrated.

* When the cylinder air or atmospheric air isused for the zero gas, select “At once.”

— Manual Calibration screen ~
* When setting al componentsto “each”: » When setting all componentsto “at once”:
ZEROD Cal. EMT : Go on Calibration ZERD Cal. ENT : Go an Calibration
of selected Ch of selected Ch
ESC : Mot calibration ESC : Mot calibration
Chl  [pRange] 0-100 ppm [§  -21 Chl  [wRangel 0-100 ppm [ 0a
NOz Ranga? [1-2000 ppm NO= Ranga? [1-2000 ppm
Ch2z  [PRangel 0-100 ppm -0k Ch2z  [wRangel 0-100 ppm | 03
50z Range? 0-2000 ppm 302 Range? 0-2000 ppm
Ch3  [PRangel 0-10 voly 0an Ch3  [pPRangel 0-10 woli @ 000
02 Range? 0-20  wold CO2 Range? 0-20  wvold
Chd  [PRangel 0-100 ppm 00 Chd  [PRangel 0-100 ppm [§  -01
[8{0) Range? 0-2000 ppm 88 Range? 0-2000 ppm
Ch5 Rangel 0-10  wvol} hS Rangel 0-10  wvol}
02 PRange? [-25  wolh| 2100 02 pRange? [-75  wol%|B 2100
A single cursor will appear. Cursors will appear at al components
where“at once” is set.
o J
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6.2.3 Setting of calibration range

This mode is used to set if the range of each Ch (component) at the zero or span calibration
(manual calibration or auto calibration) should be calibrated with asingle range or 2 ranges.

(1) During measurement, press the key
to display the User mode.

(2) Point the cursor to “ Calibration Param-
eters’ by pressing the (a) or (v) key.
Press the () key.

(3) Inthe“Calibration Parameters’ screen
that appears, point the cursor to “About
Cdlibration Range” by pressing the @ or
(v) key. Pressthe () key.

(4) Inthe“Calibration Range Ch Selection”
screen that appears, point the cursor to
the Ch you want to set by pressing the

(a)or(v) key. Pressthe (an) key.

U

ser Mode Select an item
with UF/DOWN and ENT
Back with ESC
Switch Ranges

2 Calibration Parameters
Alarm Setting
setting of Auto Calibration
setting of Auto Zero Calibration
setting of Peak Alarm
Farameter Setting

0L (@)@

Select an item
with UPSDOWN and ENT
Back with ESC

Cal. Parameters

Calibration Valve
About ZERO Calibration
[ About Calibration Range

Auto Calibration Components f Range

4 @ (@) e

Cal. Settings |Select Ch Ko
Cal. Range
B Chl kangel 0-100 ppm | 4

NOx Range? 0-2000 ppm

Ch2 Rangel 0-100 ppm

S0z | Range? 0-2000 ppm | S4rrent

Cha Rangel [-10  wol%
COs Range? [1-20  wol% eurrent

Chd kangel 0-100 ppm
¢O | Range? 0-2000 ppm | POt

ChS Rangel [-10  wol%

o] Range? [0-25  wol% current

L™ (@)
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(5) On the“calibration range selection”

screen that appears, select “both” or
“current” by pressing the (a) or the(v)
key.

« |f “both” is selected, zero or span calibra-
tion is performed with Range 1 and
Range 2 of the selected Ch interlocked.

« If “current” is selected, zero or span
calibration is performed only for the
range displayed when calibration of
selected Ch is performed.

Pressthe @ key after the selection, and
the specified calibration is performed.

~ To close “Setting of Calibration Range”

To close “ Setting of Calibration Range” or
to cancel this mode midway, press the

key. A previous screen will return.

Cal. Settings
Cal. Range

set calibration range
current or both range

Chl Rangel 0-100 ppm
NOz Range? [1-2000 ppm

Ch2 Rangel 0-100 ppm

S0z | Range? 0-2000 ppm | CUrrent

Ch3 Rangel D-10  wol&

CO2 Range? 0-20 wola current

Chd Rangel 0-100 ppm
¢o | Range? 0-2000 ppm | POt

Chs kangel 0-10  wolX

(o] kange? [-25  wold current

INONNS

End of Manual Calibtation Setting

o
~—— Example ~
Chl| Rangel: 0to 100 ppm both
NOX | Range2: 0to 2000 ppm ©
Ch2| Rangel: 0to 100 ppm
SO2 Range 2: 0to 2000 ppm current
Chl: Range 1 and Range 2 are calibrated together with zero and span calibration.
\ChZ: Only currently displayed rangeis calibrated with zero and span calibration. )
/_ Note \
To perform calibration for “both,” set the same calibration gas concentration for both
ranges.
N\ %
e Manual Calibration screen ~
When setting NOx and CO to “both”
fERD Cal. ENT : Go on calibration
of selected Ch
ESC : Not calibration
Chl  [PRangel (-100 ppm E -6
NOr | Range? [(-2000 ppm
Ch2  [PRangel 0-100 ppm | 04
802 Range? [-2000 ppm
Ch3  [pRangel 0-10 wol® (@ 000
CO2 Range? [1-20  woli
Chd  [PRangel 0-100 ppm @ 01
CO Range? 0-2000 ppm |l
Ch5 Rangel [I-10°  woli
Oz PRange? 0-25  wol%|B 2100
Two cursors will appear in both ranges (Chl and Ch4).
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6.2.4 Setting of auto calibration component/range

Select the Ch (component) and the range with which auto calibration isto be performed.
The Ch for which “AR” has been selected as range switch mode is calibrated in the range set here

even when auto calibration is performed.

(1) During measurement, press the key
to display the User mode.

(2) Point the cursor to “ Calibration Param-
eters’ by pressing the (a) or (v) key.
Press the () key.

(3) Inthe “Calibration Parameters’ screen
that appears, point the cursor to “Auto
Cadlibration Components/ Range” by
pressing the (a) or (v) key. Pressthe
(o) key.

(4) Inthe “Auto Calibration Components/
Range” selection screen that appears,
point the cursor to the Ch you want to set
by pressing the (a) or (v) key. Pressthe
(o) Key.

U &

select an item
with UF/DOWN and EMT
Back with ESC

zer Mode

switch Hanges

2 Calibration Parameters
Alarm Setting
setting of Auto Calibration
setting of Auto Zero Calibration
setting of Peak Alarm
Parameter Setting

4 @ (@)

Select an item
with UPSDOWN and ENT
Back with ESC

Cal. Parameters

Calibration Valve
About ZERO Calibration
About Calibration Range

[ Auto Calibration Components / Range

L& (@)

Cal. Settings  |Select Ch Mo

Luto Cal.

B Chl  [Rangel 0-100 ppm
NOx__| Range? 0-2000 ppm | CMEP1€
Cha  [MRangel 0-100 ppm enahle
30z I,’Eange% H—%HDD ppﬁnE
Ch3 angel - yo
o{e}) Eange% H_%HD vold enable
Chd prangel [1- pRm
e i
ChS angel - yo
(o] pRange? [-20  wolX enable

4 @ (@)
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(5) The cursor next to the range of the Gal. Settings  |Select arange for
selected Ch (component) is highlighted. futo Cal. auto calibration
Select the range to be calibrated mainly
by pressing the (a) or the(v) key. Ch1 [Rangel 0-100 ppm bl
(6) Then pressthe (=) key, and calibration is gt?; }Ean%% H‘%HHU ppin
: angel [I- ppm
performed in the selected range. 30 Eaﬂge% H_%HDD ppﬁ"% enable
To close "Auto Calibration Ch3 prangel (- o
/—Component/range" setting \ CO2 Range? [-20  woli enable
_— — Ch4  [PRangel [-100 ppm bl
Auto calibration and the manual calibration o Range? 0-2000 ppm | M€
of the component with which “AR” has Chd Rangel D-10° woli | . o1y,
O2 pRange? (-2 wold

been selected as range switch mode are

performed in the range selected here. In this \I; @ ( @ ) @
case, once the calibration is started, the range

is automatically switched, and on completion End of Auto Calibtation
Range Setting

of the calibration, the original range is

resumed.
The range identification contact is inter- A @
locked with the range after the switch. Cal. Settings |eet enable or disable
However, if the hold setting is set to “ON,” futo Gal. for auto calibration
the contact status before calibration is main-
tained. O Chl Rangel 0-100 ppm
J NOx | Range? [-2000 ppm
) o Ch2 kangel 0-100 ppm | .01
(7) Pressthe (») key in the state described in S0 Range? [-2000 ppm
(5), and the highlight is switched between Ch3 | Rangel 0-10 wold | -1
“encble’ and “diseble’ auto calibration. €Oz | Rangeg 1] volj
_ _ Chd kangel 0-100 ppm | .. n1e
(8) Select “enable” of “disable” by pressing CO Range? [-2000 ppm
the or the kev. Zha Rangel (-10  wold
® () key Oz Range? [1-25  wvoli enable
(9) Then pressthe () key.
|
— To close the setting \!‘ @ ( @ ) @
Preﬂsthe@ key to exit automatic calibra- End of Auto Calibtation
tion component/range setting, and the pre- component setting

ViOous screen appears.
-

o Operation by setting ~

Auto calibration is performed under the following rules.

1. Zero calibration is performed at the same time, for the Ch (component) with which “enable’
is selected at the time of auto calibration and auto zero calibration.

2. Span calibration is performed in the order from smallest Ch No., for the Ch (component)
with which “enable” is selected at the time of auto calibration.

/

Note
ZERO calibration on auto calibration and auto zero calibration of the component with
which “enable” isselected are performed in batch irrespective of the description in

“6.2.2 Setting of manual zero calibration.”
- J
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6.3 Alarm setting
6.3.1 Setting of alarm values

The High/Low limit alarm output setting for the measured concentration and power off alarm

(alarm 6 only) setting can be made during measurement. Arbitrary 6 alarm contact outputs can be

used.

To change alarm setting, set the alarm ON/OFF setting to OFF, and then change the value.

(1) During measurement, press the key
to display the User mode.

(2) Point the cursor to “ Alarm Setting” by
pressing the (a) or (v) key. Pressthe ()
key.

(3) After the alarm No. selection screen has
appeared, point the cursor to the Alarm
No. you want to set by pressing () or

(v) key.

Press the () key.

(4) After the alarm item selection screen has

appeared, operate the () or (v) key until
the cursor is aligned with a desired item

and press the () key.

Note

U &

User Mode Select an item
with UF/D0WN and ENT
Back with ESC

Dwitch Ranges
Calibration Parameters

[ Alarm Setting
Setting of Auto Calibration
Setting of Auto Zero Calibration
setting of Peak Alarm
Parameter Setting

4 ® (@)

Blarm Setting |Select Alarm Mo, or
Hysteresis setting

2 Alarm-1
Alarm-2

Alarm-3
Alarm-4
Alarm-5
Alarm-6

Hysteresis 00 %FS

4 ® (@)

Alarm Setting Select an item
Alarm-1 with UP/DOWN and ENT
Back with ESC

Set the values so that H-limit value > L -limit
value and that (H-limit value—L-limit value)
> hysteresis.

B Channel Ch 1
H-Limit Range 1 100.0 ppm
Rangs 2 2000 ppm
L-Limit Hange 1 0000 ppm
Range 2 Q000 ppm

kind of Alarm High

O FOFF OFF

L™ (@)
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(5) After setting, the alarm setting is now

completed by pressing the @ key.

To close the "Alarm Setting"

To close the “ Alarm Setting” or to cancel this

mode midway, pressthe key.
A previous screen will return.

Setting range

0% to 100% FS (Settable in each range).

—— Description of setting items

Cursor for setting value

Alarm Setting Selgcﬁp}a{agﬂﬂﬁem 4 ENT
Alarm-1 lij 1, an
o ock with ESC
B Channel Ch 1
H-Limit Range 1 @000 ppm
Range 2 2000 ppm
L-Limit Range 1 0000 ppm
Range 2 0000 ppm
kind of Alarm High
ON/ OFF OFF

4 © (@)@

End of Alarm Setting

The alarm contact assigned the same number as the alarm is operated accordingly.
Channdl: Channel setting targeted for issuance of alarm (Power off alarm can be
selected for alarm 6.) One Ch No. can be selected for multiple alarms.

H-Limit value: Sets the high limit value (concentration) of alarm.
L-Limit value: Sets the low limit value (concentration) of alarm.

Kind of Alarm:  Selectsone of High limit alarm, Low limit alarm, and High limit or Low

limit darm, HH limit alarm, and LL limit alarm.

High, HH ... Alarm contact closes when above H-limit alarm.
Low, LL ... Alarm contact closes when below L-limit alarm.
High or Low ... Alarm contact closes when above H-limit value or

below lower limit value.

If “Power” is selected for Channel, the contact is closed at all times while the power ison

irrespective of the setting made here. (Alarm-6 only)

ON/OFF: Enables the alarm function if set at ON, or disables the darm function if set at OFF.
* The H-limit value cannot be set below the L-limit value, and the L-limit value cannot be set

above the H-limit value.

If it is desired to set the H-limit value below the L-limit value already stored in the memory,

reduce the L-limit value beforehand, and vice versa

%
— Typical on-screen display when an alarm occurs ~
When an H-limit alarm occurs, the “H-alarm”
message comes on in the field of relevant
Ch (component).
(“L-alarm” for L-limit alarm, “HH-alarm”
for HH limit alarm, and “LL-alarm” for
LL limit alarm)
- J
Note
For 10 minutes after turning on power, the alarm judgment isinactive. ]
6-12 INZ-TN4ZKJ-E



6.3.2 Hysteresis setting

To prevent chattering of an alarm output near
the alarm setting values, set the value
of hysteresis.

(1) Inthe“Alarm No. Selection” screen that
appears, point the cursor to “Hysteresis’
by pressing the (a) or (v) key. Pressthe
(o) Key.

(2) Inthe “Hysteresis Value Setting” screen
that appears, enter hysteresis values.

For the value entry, 1-digit valueis
increased or decreased by pressing the

(a)or(v) key, and pressing the (») key
moves the digit. After setting, pressthe

o).
To close "Hysteresis Setting"

To close the “Hysteresis Setting” or cancel
the mode midway, press the key.
A previous screen will return.

Setting range

0 to 20% of full scale

[% full scale (FS)] represents the percentage
with the width of the range of each compo-
nent regarded as 100%.

Hysteresis (In case of upper limit alarm)

flarm Setting  |Select Alarm Mo, or

Hysteresis setting

Alarm-1
Algrm-2
Alarm-3
Alarm-4
Alarm-5
Alarm-6

a0 ks

L@ (@)@

set Hysteresia
Oto20%FS available

[3 Hysteresis

Blarm Setting

Alarm-1
Alarm-2
Alarm-3
Alarm-4
Alarm-5
Alarm-6

WO RS

Hysteresis

L™ (@)@

End of Hysteresis Setting

Note

The hysteresisis common to al alarms
(components).

Anaarm output is turned ON if measurement value exceeds the upper limit value as shown
below. Once the alarm output has been turned ON, it is not turned OFF aslong as the
indication does not fall below the hysteresis width from the upper limit value.

Hysteresis
width

Upper limit value

Alarm
Contact output

Ezzzzzl ON (conductive)

OFF (open)
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6.4 Setting of auto calibration
6.4.1 Auto calibration

Auto calibration is automatically carried out at the time when zero calibration and span calibration

are set.

Before changing the setting of auto calibration, set the ON/OFF to OFF.

(1) During measurement, pressthe key
to display the User mode.

(2) Point the cursor to “ Setting of Auto
Calibration” by pressing the (a) or (v)
key. Pressthe (ar) key.

(3) Inthe “Setting of Auto Calibration”
screen that appears, point the cursor to
any item you want to set by pressing the
(a)or (v) key. Pressthe () key.

(4) Inthe“Auto Calibration Parameter
Setting” screen that appears, perform the
value entry or the setting. For the value
entry or setting change, use the (a) or
(v) key. To change the setting, use the
@ key to move the cursor to theright.

After setting, press the (=) key, and auto
calibration is carried out by the entered
setting value.

Description of setting items

e Start Time : Setting at the first calibration
(day of the week, hour, minute)

: A period between the start time of one
calibration and another
(unit : hour/day)

: Thetime required for replacement by
calibration gas
Time required for replacement of sample
gas after the calibration is completed
(Set by calibration gas. See the next

page.)
: ON/OFF of auto calibration

« Cycle

* Flow Time

* ON/OFF

To close "Setting of Auto calibration"

To close the " Setting of Auto calibration” or cancel
this mode midway, press the@ key.
A previous screen will return.

U &

User Mode Select an item
with UP/DOWN and ENT
Back with ESC
switch Ranges

Calibration Parameters
Alarm Setting

3 Setting of Auto Calibration
setting of Auto Zero Calibration
setting of Peak Alarm
Farameter Setting

4 © (@)@

Set Auto Cal, Select setting item
O Start Time SUM 12:00

Cyizle 07 day

Flow Time

OM S OFF OFF

Time : WCON 12:34

Auto Calibration Run

4 @ (@) e

Set Auto Cal, Set Start Time
Start Time BIRy 12:00
Cyele 07 day
Flow Time
QM fOFF OFF

Time : WON 12:34

Auto Calibration Run

4 ©O@O®E

End of Auto Calibration Setting
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<Gas flow time> setting

(1) Pressthe @ key in a state where the Set Auto Cal. Select =etting item
cursor is placed next to “Flow Time,” and

the flow time setting screen shown at

right appears Start Time SUN 12:00
Cycle 07 day
3 Flow Time
QM J OFF QFF

Time : MOM 12:34

Auto Calibration Run

U @

(2) On the flow time setting screen that Set Auto Cal. Select a Flow time
appears, move the cursor to the gas you
want to change the setting by pressing the

(a) or the(v) key, and then press the (c)

key. B Zero 350 sec.
Chi Span 350 sec.
Ch2 Span 350 zec.
Ch3 Span 350 zec,
Chd Span 300 zec,
Ch5 Span 300 zec.
Ex. time 300 sec,

L™ (@)

(3) The highlighted value can be changed. Set Auto Cal. Set Tlow time of
. calibration gas
Change the value by pressing the (a) or 60 to 900 sec
the@ key, and then move the cursor to
theright by pressing the (») key. Zero 850 sec.
(4) After changing the value, press the (o) Chi Span 350 e
key. ChZ Span 350 sec.
(5) Pressthe (<) key to return to the auto- Ch3 Span 350 zec.
matic calibration setting screen. Chd Span 300 sec,
Cha Span 300 sec.
Note) Only the Chs used are displayed on B time 300 sec,
thisscreen. The Ex. timeisthe
output signal hold extension time \I; @ (@) @

after the completion of calibration.
It isvalid only when the hold setting
isset to“ON.” TheEXx. time set
hereisalsothehold extension time
at thetime of manual calibration.
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Auto calibration status contact output is closed during auto calibration (including Ex. time), and isopenin

other cases.
- Example
Start Time SUN 12:00
Cycle 1 day
Flow Time Zero 350 sec
Ch1 Span 350 sec
Ch1 Span 350 sec
Ch1 Span 350 sec
Ch1 Span 300 sec
Ch1 Span 300 sec
EX. time 300 sec
ON/OFF ON

In case where auto calibration is carried out at the above setting.

| 350sec: 350sec: 350sec ! 350sec i 300sec : 300sec | 300sec |

L Flow time

(An example of “Ch1: through Ch5: enable”, asgivenin Item 6.2.4 “ Auto Calibration
Components/range”)

Sunday Monday Tuesday
12:00 12:00 12:00
Cycle ‘
1 ] [ L
B T e o [ 1 : Auto calibration
Zero Chl Ch2 Ch3 Ch4 Ch5 Replace-
librati Span Span Span Span Span ment time
calibralion’| - ajibration | calibration | calibration | calibration |calibration
| | |

N

o Setting range
Cycle : 1t0 99 hours or 1 to 40 days (initial value 7days)
Flow time : 60 to 900 sec (initial value 300sec)

-
/— Caution
e When an auto calibration starts, the measur ement screen automatically appears.
e Any operation other than “ Stop Auto Calibration” (seeltem 6.4.2) is
not permitted during auto calibration. “Stop Auto Calibration” cannot be
performed with thekey lock to ON. To cancel auto calibration forcedly, set
the key lock to OFF and then execute “ Stop Auto Calibration”.
e Turn on the power again after it isturned off (including the case of power
failure) at the time set asthe next start time in auto calibration, and then
\ repeat it in the set cycle.

N

J

Remote start

Whether the auto calibration is set at ON or OFF, an auto calibration is available by keeping the

remote start input closed for at least 1.5 seconds.

Remote start input Open

ffffffffffffffffffffff Closed (keep at least 1.5 sec.)
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6.4.2 Forced run/stop of auto calibration

Auto calibration can be performed just once or forcibly stopped while the calibration is per-

formed.

6.4.2.1 Execution of auto calibration (only once)

(1) Display the User mode screen. Move the
cursor to “ Setting of Auto Calibration”
by pressing the () or the (v) key, and
then press the () key.

(2) Inthe“Setting of Auto Calibration” item
selection screen that appears, point the
cursor to “Auto Calibration Run” by
pressing the (a) or (v) key. Pressthe ()
key.

(3) “Run” ishighlighted, displaying a mes-
sage to confirm the execution of auto
calibration. Pressthe key to execute
the auto calibration, and pressthe (=)
key to cancel.

select an item
with UF/DOWN and EMT
Back with ESC

zer Mode

switch Hanges
Calibration Parameters
Alarm Setting

[ Setting of Auto Calibration
setting of Auto Zero Calibration
setting of Peak Alarm
Parameter Setting

L™ (@)

Set Auto Cal. Select setting item
Start Time SUM 1200
Cycle 07 day
Flow Time
QM fOFF OFF

Time : WMCON 12:34

0 Auto Calibration Run

L™ (@)@

et Auto Cal. Auto Cal. Run
EMT : Run/ Stop
ESC: Cancel
Start Time SUN 12:00
Cyicle 07 day
Flow Time
OM / OFF OFF

Time : WMON 12:34

Auto Calibration
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6.4.2.2 Forced stop of auto calibration

This mode is used to stop the auto calibration forcedly.

(1) Inthe User mode that is displayed, point User Mode Select an item
the cursor to “ Setting of Auto Calibra- with UP/DOWN and ENT
- - Back with ESC
tion” by pressing the (a) or (v) key.
Press the () key.

switch Ranges
Calibration Parameters
Alarm Setting

[3 Setting of Auto Calibration
setting of Auto Zero Calibration
setting of Peak Alarm
Farameter Setting

4 @ (@)

(2) Inthe“Setting of Auto Cdlibration” item Set Auto Cal. Select setting item
selection screen that appears, point the
cursor to “Auto Calibration Stop” by

pressing the (a) or (v) key. Pressthe ()

key start Time SUN 12:00

' - Cycle 07 day
(“Auto Calibration Stop” appears when Flow Time 300 sec
the screen is selected while auto calibra QN | OFF OFF

tion is performed.) Time - MON 12:34
Ime . .

B Auto Calibration Stop

L™ (@)@

(3) “Stop” is highlighted, displaying a Set Auto Cal. Auto Cal. Stop
message to confirm the stop of auto ENT - Run/ Stop
calibration. Pressthe @ key to stop the ESC: Cancel
auto calibration, and press the @ key to Start Time SUN 1200
cancel (not stopped). Cycle 07 day

Flow Time 300 sec
QM OFF QOFF

Time : MOM 12:34

Auto Calibration it
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— “Auto Calibration” screen

Example
In case where setting the auto calibration components (see Item 6.2.4) to
“Chl: enable” and “Ch2: enable”

 Zero cdibration
A message, “Zero cal.” blinks
at Chl and Ch2.
* Chl span calibration on [ 908 ]
A message, “Span cal.” blinks oh
at ch. 2
* Ch2 span calibration [Nox H 00 }
A message, “Span cal.” blinks e ==
at Ch2. psaNad ] 95,0,

— Caution
During auto calibration, any key operation is not permitted other than operations such
as key lock ON/OFF and “ Stop Auto Calibration.”

When the key lock is set at ON, even the “ Auto Calibration Stop” cannot be used.
To stop “Auto Calibration” forcedly, set the key lock to OFF and then execute
“Auto Calibration Stop.”
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6.5 Setting of auto zero calibration
6.5.1 Auto zero calibration

Auto zero calibration is automatically carried \I;

out at the time when zero calibration is set. ,
Components for which acalibrationisto be User Mode aﬂﬁoﬁp?gumﬁergnd ENT
made are determined by setting of auto cali- Back with ESC

bration component in Item 6.2.4.

Before changing the setting of auto zero Switch Ranges

calibration, set the ON/OFF to OFF. Calibration Parameters

Alarm Setting

(1) During measrement, press the () key Setting of Auto Calibration
to display the User mode. = Setting of Auto Zero Calibration
(2) Point the cursor to “ Setting of Auto Zero Setting of Peak Alarm
Calibration” by pressing the (a) or (v) Parameter Sefting
key. Pressthe (ar) key.

4 © (@)

(3) Inthe“Setting of Auto Zero Cdibration” | Sef Auto select setting item
screen that appears, point the cursor to Zero Cal.
any item you want to set by pressing the

(a)or (v) key. Pressthe (av) key.

L @ Start Time SUN 12:00
(4) Inthe“Auto Zero Calibration Parameter Cycle 07 day
Setting” screen that appears, perform the Flow Time 300 sec,
value entry or the setting. For the value OM / OFF OFF
entry or setting change, use the @ or .
(v) key. To change the setting, use the Time - MON 12:34

@ key to move the cursor to the right.

Auto Zero Calibration Run

After setting, press the (=) key, and auto | ((a))
zero cdibration is carried out by the \} @ @ @

entered Setting value. set Auto Set Start Time
Zern Cal.
— Description of setting items ~ | I Start Time BE 1200 [ Prestre@or
* Start Time : Setting a the first calibration Cycle 07  day < geokenend
(day of the week, hour, minute) Flow Time 300 zec displayed
* Cycle : A period between the start time of one OM f OFF OFF alternately.
calibration and another
(unit : hour/day) Time : MON 12:34
« Flow Time: Thetime required for the calibration gas
to be replaced in the cell L
* ON/OFF : ON/OFF of auto zero calibration Auto Zero Calioration Run

- g 4 ©O@O®E

To close "setting of Auto Zero Calibration” End of Auto Zero Calibration Setting

To close the “ Setting of Auto Zero Calibration”
or cancel this mode midway, press the @ key.
A previous screen will return.
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Auto calibration status contact output is closed during auto zero calibration, and is open in other cases.

Example
- P N
Start time SUN 12:00
Cycle 12 hour
Flow time 300 sec
ON/OFF ON

In case where auto zero calibration is carried out at the above setting.

Sunday Monday Monday
12:00 0:00 12:00
Cycle ‘

/41\ ] 1
/ [_1: Auto zero calibration
Zero Replace-
calibration “.“e”t

time

| 300sec 1 300sec

ot

L Gas replacement time after calibration is the same as

) the flow time.
Flow time

(An example of “Chl: through Ch5: enable,” as givenin Item 6.2.4 “ Auto Calibration
Components/range”)

N /

Setting range

Cycle : 110 99 hours or 1 to 40 days (initial value 7days)
Flow time : 60 to 900 sec (initial value 300sec)
Caution

« When an auto zer o calibration starts, the measurement screen automatically appears.

< Any operation other than " Stop Auto Zero Calibration” (seeltem 6.5.2) isnot
permitted during auto zero calibration. “ Stop Auto Zero Calibration” cannot be
performed with the key lock to ON. To cancel auto zero calibration forcedly, set the
key lock to OFF and then execute“ Stop Auto Zero Calibration.”

e |f the auto calibration period and auto zero calibration period have
overlapped, the auto calibration isretained, ignoring the auto zero calibration
of that period.

« When the hold setting is set to ON, the hold time of auto calibration contact
and measurement value output signal is extended after calibration for gas
replacement time.

e Turn on the power again after it isturned off (including the case of power
failure) at the time set asthe next start time in auto zero calibration, and then
repeat it in the set cycle. )
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6.5.2 Forced run/stop of auto zero calibration

Auto zero calibration can be performed just once, or auto zero calibration can be forcibly stopped

during calibration.

6.5.2.1 Execution of auto zero calibration (just once)

(1) Move the cursor to “ Setting of Auto Zero
Calibration” by pressing the (a) or the
() key on the user mode screen, and
then pressthe (o) key.

(2) Inthe“Setting of Auto Zero Calibration”
item selection screen that appears, point
the cursor to “Auto Zero Calibration
Run” by pressing the () or (v) key.
Press the () key.

(3) “Run” is highlighted, displaying a mes-
sage to confirm execution of auto zero
calibration. Pressthe key to execute
the calibration, and pressthe (=) key to
cancel.

User Mode Select an item
with UP/DOWN and ENT
Back with ESC
switch Ranges

Calibration Parameters
Alarm Setting
setting of Auto Calibration

= Setting of Auto Zero Calibration
setting of Peak Alarm
Farameter Setting

1L ® (@)

Set Auto select setting item
Zero Cal.

start Time SUM 12:00

Cycle 07 day

Flow Time 300 sec.

oM OFF OFF

Time : MOM 12:34

O Auto Zero Calibration Run

L™ (@)

Set Auto Auto zero Bun
Zero Cal. ENT : Run / Stop
ESC : Cancel
start Time SUN 12:00
Cyizle 07 day
Flow Time 300 zec.
oM FOFF CFF

Time : WON 12:34

Auto Zero Calibration
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6.5.2.2 Forced stop of auto zero calibration
This mode is used to cancel the auto zero calibration forcedly.

(1) Inthe User mode that is displayed, point Uzer Mode Select an item
the cursor to “ Setting of Auto Zero with UP/DOWN and ENT
N . Back with ESG
Calibration” by pressing the (a) or (v)

key. Pressthe key.
& @ & switch Ranges

Calibration Parameters
Alarm Setting
setting of Auto Calibration

= Setting of Auto Zero Calibration
Setting of Peak Alarm
Farameter Setting

4 ® (@)

(2) Inthe“Setting of Auto Zero Calibration” Set Auto Select setting item
item selection screen that appears, point Zero Cal,
the cursor to “ Auto Zero Calibration

Stop” by pressing the (a) or (v) key. Start Time  SUN 12:00

I?‘ressthe @ key. . ) Cycle 07 day
(“Auto Zero Calibration Stop” appears Flow Time 300 sec
when the screen is selected while auto ON/OFF OFF '

zero calibration is performed.)
Time ¢ THU 10:56

B Auto Zero Calibration Stop

INONINS

(3) “Stop” isinverted. A message appears, Set Auto Auto Zero Stop
prompting you to verify that you want to Zerno Cal, ENT : Run / Stop
stop auto zero calibration. Pressthe @ ESC: Cancel
key to stop the auto zoro calibration and Start T SOl 12-00
the (=sc) key to cancel (not stopped). art. Time :

@ x4 ( pped) Cycle 07 day
Flow Time 300 =ec.
NS OFF (OFF
Time ¢ THU 10:56
Auto Zero Calibration Ejts
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T Auto Zero Calibration” screen ~N

Example
In case where setting the auto calibration components (see Item 6.2.4) to
“Ch1: enable” and “Ch2: enable’

 Zero cdibration

A message, “Zero cal.” blinks
at Chl and Ch2.

o Caution ~
During auto zero calibration, any key operation is not permitted other than operations such
as key lock ON/OFF and “ Stop Auto Zero Calibration.”

When the key lock is set at ON, even the “ Stop Auto Zero Calibration” cannot be used.

To stop “auto zero calibration” forcedly, set the key lock to OFF and then execute

“Auto Zero Cdlibration Stop.”
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6.6 Peak alarm setting

When the peak number of times CO concentration exceeds the upper limit value during measure-
ment exceeds the set number, an dlarm is provided.

The peak alarm and this setting screen appear only when an option is added.

U &

(1) Pressthe (o) key in the Measurement User Mode Select an item
mode, and the User mode appears. Lé“éléﬂ HE{HUEEGEM ENT
|
(2) Point the cursor to “ Setting of Peak
Alarm” by pressing the () or (v) key. Swilch Ranges

Press the () key.

(3) Inthe “Peak Alarm Setting” item selec-
tion screen that appears, point the cursor
to any item you want to set by pressing
the (a) or (v) key. Pressthe (o) key.

Calibration Parameters

Alarm Setting

setting of Auto Calibration
Setting of Aute Zero Calibration

[ Setting of Peak Alarm
Farameter Setting

L@ (@)

(4) Then, enter numeric values and perform Peak #larm Select setting item
the setting.
B Peak Alarm  OFF
Slarm Yalue 0500 ppm
flarm Count 05 times
Hysteresiz 00 XFS
Entering the numeric values or setting the
items should be carried out by using the (a)
or (v) key. : (@)
After setting, pressthe@ key, and the set 4 @ @ @
values are saved. Peak f#larm Set. Peak Alarm
Ol or OFF
Description of setting items —
* Peak Alarm  : ON/OFF of peak alarm Peak #larm {33
» Alarm Value : If measuring value exceeds the Blarm Yalue 0500 ppm
set alarm value, a peak counter counts .
1time. flarm Count (5 times
» Alarm Count : When a peak in excess of the setting Hysteresis ap  %FS
time occurs, a peak count alarm output
is provided.
» Hysteresis  : To prevent possible chattering
when the measuring value may exceed
the set peak concentration by only \IL @ @ @
1 time, the peak count has an
L allowance in the hysteresis width. J End of Peak Alarm Setting
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Setting range

e Alarmvaue : 10 to 1000 ppm — 5 ppm step (initial value: 500 ppm)
e Alarmcount : 1to99times — (initial value: 5 times)
» Hysteresis  :0t020% of full scale — (initia value: 0% of full scale)

[% full scal€e] represents the percentage with the CO range regarded as 100%.

Action of peak alarm

(1) A peak count alarm is conductive at 5 times/hour. (ON)

Example
(2) A peak count alarm is open at 4 times/hour. (OFF)

Peak concentration

Measured values

3 houfs ago 2 houfs ago

Current hour

Peak count alarm

If CO concentration exceeds the alarm value, counting will begin. If the number of peaksis over
the set times per hour, a peak alarm contact output becomes closed (ON). If it isless than the set
times per hour, it is open (OFF). Since 5 times of peaks /hour is marked at (1) section from
the above graph, the peak count alarm isturned ON. Since peaks of more than 5 times per 1 hour
occur at theinterval between (1) and (2) , the peak count alarm remains ON. Since at (2),
peaks are reduced to 4 times per hour, it is turned OFF.

Like the hysteresis of the alarm setting , the hysteresis prevents possible chattering when mea-
sured gas is fluctuated near the alarm value.

* For 10 minutes after the power isturned ON, a peak alarm counting is not carried out.

Releasing peak count alarm

To release the peak count alarm, set the peak alarm to OFF.
Turning on the peak alarm initiates counting from O.
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6.7 Parameter setting

It allows you to carry out the parameter setting such astime, key lock, etc., asrequired. Itemsto be

set are as follows:

o Description of setting items

~

* Current Time

» Key Lock

* Output Hold

* Reset Av. Output

* Response time

* Average Period

* Backlight Timer

» Maintenance mode

: Current year, month, date, day of the week, hour, and minute setting

: Sets with ON/OFF so that any key operation except the key lock OFF cannot be

: Sets whether Calibration Output is held or not, and the holding value setting.

: Resets the average value.

: Sets the response time of electrical system.

: Sets the moving average time.

. Sets automatic OFF of the backlight of display unit and the time until backlight out.
: Enters passwords to switch to the Maintenance mode.

(The display appearsin thisorder.)
Note: The clock backup timeis 2 days. If power isturned on after it is kept off
for 2 days or longer, make the time setting again.

performed.

- J
* For the maintenace mode, see Item 6.8.
U
(1) To display the User mode, press the User Mode Select an item
key in the measurement mode. wi th UP/DOWN and ENT
_ . Back with ESC
(2) Point the cursor to “ Parameter Setting”
by pressing the (a) or (v) key. Pressthe Switch Ranges
@ key. Calibration Parameters
Alarm Setting
Setting of Auto Calibration
setting of Aute Zero Calibration
setting of Peak Alarm
3 Parameter Setting
U ® (@) 6
(3) Inthe “Parameter Setting” screen that Parameter Select setting item
appears, point the cursor to any item you
want to set by pressing the (a) or (v)
key. Pressthe (or) key. [ Current Time 0501127 THU 13:50
ey Lock DFF
Output Hold OFF Current
Reset Av Output Heset
Responze Time
Average Period
Backlight Timer oM 5 min
To Maintenance Mode 0000
I @ (@)
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(4) Inthe Parameter Setting screen that Parameter set day of week
appears, enter the numeric values and set
theitems. Entering the numeric values or
setting the items should be carried out by

usingthe (a) or (v) key. To movethe Es;rﬁgégme gSF’E”z? 13520
cursor to theright, press the (») key. Oulput Hold OFF  Currert
After setting, press the @ key, that the Resel Ay, Qulput Reset
parameter setting is carried out with the Response Time
value you set. Awerage Period
Backlight Timer OM 5 min

To Maintenance Mode 0000

To close Parameter Setting screen

To close the “ Parameter Setting” screen \ll, @ @ @ @

or cancel this mode midway, pressthe
key. End of Parameter Setting
A previous screen will return.

o Setting Range ~
 Hold setting : 010 100% FS
» Response time : 1 to 60sec. (Initial value: 15 sec)
* Average period :1to 59 minor 1to 4 hours (Initial value: 1 hour)

When setting the unit of 1 to 59 minutes is terms of minute
or 1 to 4 hours with hour

e Backlight Timer  : 1to 60 min (Initial value: OFF)

» Maintenance mode : 0000 to 9999 (Initial value: 0000)

Output Hold

By setting an output hold to ON, an output signal of each channel are held during the calibration
(manual calibration and auto calibration) and for the gas flow time (refer to Item 6.4, Setting of
Auto Calibration). Regardless of Hold ON/OFF setting, an output signal can be held viaan
external input.

(1) Manual calibration

or

Press the @ key to flow gas.
@ @ key.

To execute calibration, press the

Calibration
'Hold extending
Output hold itime. —

Time set to gas flow time (See Item 6.4 Auto Calibration.)

6 - 28 INZ-TN4ZKJ-E



(2) Auto calibration

Auto calibration start Auto calibration end

Calibration

| Hold extending time.
Output hold E—

—
Time hold set to the gas flow time

(3) External hold

Remote hold Input

Output hold

(4) Screen display during Holding
The “on Hold” message blinks on the measuring screen.

Since the screen displays the process of calibration is displayed during the manual calibration,
“on Hold” is not displayed even if the output signal is held, but the screen is displayed with the
hold extending time.

(5) If calibration is cancelled after the calibration gasis supplied regardless of during manual cali-
bration or auto calibration, the holding extending time will be performed.
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(6) You can select the value for hold from the value immediately before entering output hold,

“current,” and arbitrary value, “setting.”

Follow the procedures shown below to make the setting.

1) Pressthe (ar) key in astate where the
cursor is placed next to Hold.

2) “ON” or “OFF” ishighlighted. Press the

(a) or the () key to select ON or OFF.

Pressthe key to returnto ().

3) Pressthe(») key in astate ON/OFF is
highlighted, and “ Current” or “ Setting” is
highlighted. Select “Current” or “ Set-
ting” by pressing the (a) or the (v) key.

4) Pressthe @ key while “Current” is
selected to return to (1). Pressthe (o)
key while“ Setting” is selected to go to
the setting entering screen.

“Current”: Holds the value immediately
before the hold.
“Setting”: Holds the value arbitrarily set.

Farameter selact setting item
current Time 0504527 THU 13:50
Key Lock OFF

B Cutput Hold OW  Current
Reset Ay Output Reszet
Responze Time
Average Period
Displary OFF OM 5 min
To Maintenance Mode 0000

4 @

Farameter Select Hold OM or OFF
current Time 0501427 THU 13:50
ey Lock OFF
Cutput Hold BN Current
Reset Ay Output Heget

Response Time

Average Period

Display OFF OM 5 min
To Maintenance Mode 0000

O

Farameter select Hold setting
Current Time 050127 THU 4350
ey Lock

3 Cutput Hold

Reset Av Output
Response Time

Average Period

Display OFF oM 5 min
To Maintenance Mode 0000

4 @
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5)

6)

7)

On the parameter hold screen that ap-
pears, move the cursor next to the Ch
(component) you want to make the
setting by pressing the (a) or the (v) key,
and then press the () key.

Thevaueis highlighted, indicating that
the value can be changed. Change the
value by pressing the (a) or the (v) key,
and then move the cursor to the right by
pressing the (») key.

After the valueis changed, press the (o)
key.

Yo Meaning of setting ~

The setting is expressed in % against the range
for both ranges.

When 0 to 1000 ppm is selected as the range,
for example, if 10% FSis selected as hold
setting, the output equivalent to 100 ppm is
output and held irrespective of the measure-
ment value at that time.

/

8) Press the@ key to return to the param-

eter setting screen.

U

Parameter Select Ch Mo,

Hold

BChl NOx 010 %FS
Ch2 S0z 020  %FS
Ch3 CCiz 015 %FS
Ch4 (] 012 %FS
Ch5 Oz 022 %FS

b @

Parameter Set Hold walue

Hold Oto 100%F5S
Chl Nox [0 %FS
Ch2 S0z 020 WFS
Zh3 02 015 WFS
Ch4 Co 012 WFS
Ch3 Dz 022 HFS

4 @

End of Hold Setting

U ©

Parameter Setting screen

Y a Description of setting ~
* |nstantaneous value display of the measurement cannot be held. (Output only can be held.)
* If set valueis selected for hold, instantaneous O2 conversion value is calculated and held
based on the set value.
» Range identification contact output cannot be switched even if the range is switched during
the hold.
. /
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Average value reset

Thismode is used to clear all average values O, conversion average and O, average, and restarts
averaging. All average values arereset at atime. Theindication value and output value is O ppm,
vol% or so at the time of the reset input (Refer to the average peripd).

Reset input ———

So long as close, resetting lasts.

Close (hold at least 1.5 sec.)

Open

At the edge of changing from closing to opening, the average action restarts.

Response time

The response time of the electrical system can
be changed.

Setting is available by components.

Note) It doesnot provide exact seconds for
the setting time, but it givesa guide
of the setting time.

The setting value can be modified as
requested by the customer.

Average period

It allows you to set an average period of the
average value of O,conversionand O, average.

It enables you to set an average time of 1t0 59
minutes (1-minute step) or 1 to 4 hours (1-
hour step).

Changing the setting resets the average value
of O,conversion and O, average value.
(Pressing the (en) validates the resetting only
for components whose setting was changed.)

Parameter Select Ch Mo.

Response Time

B Chl Nox 10 sec.
Ch2 S0z 20 SeC.
Ch3 COz 15 Sec,
Ch4 o 12 Se0.
Cha Q2 =2 Sec.

Parameter Select Ch Mo,

Average Period

O Ch9 #NOx 01 hour
Chld #3302 01 hour
Chll #COz 01 hour
Chl2 w0z 01 hour
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Y Example of average action ~

In case the average period was set to 1 hour.

Reset

Average value

Time
1 Time
e Sampling occurs every 30 seconds.
« Every 30 seconds, the average for last 1 hour (time setting) is output.
< At the instant of resetting, zero is assumed for all past values. It means that the average value
will not be correct for 1 hour after resetting.

(S %

Backlight Timer

Automatic OFF setting of the backlight of the LCD unit can be made.

When the specified time elapses from when the measurement screen is resumed, the backlight is
automatically turned off. Pressany key to reset backlight OFF.

Only when ON is selected, the time until auto Parameter Select ON or OFF
OFF isdisplayed. Pressthe(»)key inthis
state, and the time setting can be changed by

pressing the (a) or the (v) key. Pressthe (=) Current Time 0501/27 THU 1350
key to confirm the selection. Key Lock OFF

If OFF is selected, the backlight is not turned Qutput Hold OM  Previous value
off. Reszet Ay Output Reset

Response Time

Awverage Period

Backlight Timer Bl S min
To Maintenance Mode 0000

Maintenance mode

Enter the password and then press the @ key to enter the maintenance mode. The password can
be set by the password setting in maintenance mode. Default password setting at the time of
delivery from the factory is“0000.” Y ou can enter the maintenance mode with the value before it
is changed.
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6.8 Maintenance mode

This mode is used for check of sensor input values, display of error log files or setting of pass-
words, etc. First, enter a password and then use it from the next operation. This mode is displayed
by selecting the Maintenance Mode from “Item 6.7 Parameter Setting.”

(1) Select the Maintenance mode from the
Parameter Setting screen to display the
Password Setting screen.

(2) Enter the password, and the Maintenance
Mode item selection screen will be
displayed. Point the cursor to theitem
you want to set by pressing the (a) or (v)
key and press the @ key.

(3) Next, each Maintenance screen isdis-
played.

Note) “To Factory Mode’ isused for our

service engineersonly. Refrain
from using this mode.

(4) Pressthe @ key to return to the Main-
tenance Mode item selection screen from
each screen.

e Sensor Input Value screen

~— Description of Sensor Input Value screen ——

*NOx M : NOx sensor input value

*NOx C : NOx interference compensation
sensor input value

*«SO: M : SO: sensor input value

eSO C . SO: interference compensation
sensor input value

*«CO: M : CO: sensor input value

«CO: C : CO: interference compensation
sensor input value

«eCO M : CO sensor input value

eCO C . CO interference compensation
sensor input value

* Temperature: temperature sensor input value

\- 02 : Oz sensor input value D

e Error Log screen

Description of Error Log screen
Error history. Fourteen newest errors are logged.
For error number, date and time (year, month, day,
period) of occurrence, channel and other details of
error, refer to Item 8.1 Error message.
Select Clear Error Log and pressthe key, and
the error log is cleared completely.

Maintenance select operating item
Mode

Sensor Input Value

Error Log

al Log

Optical Adjustment
Interference Compensation Adj.
Cutput Ad].

Cther Parameter

To Factory Mode

e R L T

4 @ (@)

Each “Maintenance” screen

Maintenance
Sensor [nput

sensor | input sensor | input

NGx M 648 02 20785

Gl 499 TEMP 15785

S02 M 1018

Gl 42
CO2 M 1120
G gl
CO M 39
G g0
MWaintenance EMT . Clear Error Log
MWode ESC . Back
Error Log
Error Mo, i D H M Ch
Mo, 4 04 2 1 1% 10 5
Ma. 1 04 1 0 12 2
Mo. & 03 12 1 0w 2
Mo. 3 03 12 1 0w 2
Mo. 5 03 12 1 0 02
Ma. 9 03 12 1 0 02

Mext page Page 1

= Clear Error Log
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 Calibration Log screen

e Description of Calibration Log screen TN

Past calibration history.
Sensor input value, concentration value, and

the date when zero/span calibration is performed

are logged. The 10 newest calibration datais
logged by each component.
Move the cursor to Clear Calibration Log and
pressthe key, and the calibration log is
cleared completely.

Z1 : Zero cdibration (Z) of Range 1

S1 : Spancalibration (S) of Range 1

M : Vaue of measuring detector at the time

of calibration
C : Vaue of the interference compensation

IWaintenance Select Ch Mo.
Zal Log
B chi NOne
Ch2 S0z
zh3 COz
Zhd o
zh5 iz

Clear Error Log

4

detector at the time of calibration [(\“qulmlt_iga e
Con: Concen’;ratlon value displayed before Ch1 NOY
calibration )
R 1Y " Con YDHM
Z1 00023 00045  -02 42111810
51 05430 01254 1895 12111810
Caution

If the following operation is maladjusted, the measurement may be adversely and excessively

affected. Carry out the operation with utmost attention.

. Optical adjustment screen

For details of thisitem, refer to “Item 7.3.3

Optical zero adjustment method” .
Press

key and turn ON the solenoid

valve signal for each calibration gas by

using the (a) or (v) key.

Maintenance ENT : Selectable flow gas
Optical Adj.
9 24
1—1 2—1
3 1
21 4
1—2 2—2
21 gl
2 GAS Sample
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« Moistureinterference adjustment screen WMaintenance Select Ch Mo,
For details of thisitem, refer to “Item 7.3.4 with UP FDOWN and ENT
Moisture interference adjustment method.” Back with ESC
Description of moisture interference ( Chl NOx 10 1252
adjustment screen Ch2 202 33 0883
!n values on the | eft side of scree.n, the moisture Ch3 C03 13 0.000
interference for each component is already offset.
The figures at right are interference compensation Chd co 20 1.922
coefficients. ALL
_ Walve OFF
Movethe D cursor to adesired Ch (compo-
nent) by pressing the (a) or the (v) key, and I @
then pressthe @ key, and the selected - st UP TOOWN
ioht ishiahlighted. aintenance jList i
valueat right ishighlig te_d _ ENT : Memorized
Check that the gas for moisture interference ESC - Back
compensation is flowing, change the mois-
ture interference compensation coefficient Chl  NOz 0 1268
usingthe (a) or the(v) key, adjust thevalue | 2 g0, 33 0.983
at left so that it becomes near zero, and then o o0 0 3,000
press the @ key to log moisture interfer- 2 i
ence compensation value. Ch4 CO 20 1922
Caution ALL
Since an interference compensation detector Yalve OFF
isnot provided if the 1st rangeisbeyond 0 to
10 vol%, no interference adjustment can be
performed (no need).
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e Qutput adjustment screen

o Description of output adjustment screen —

Analog output adjustment screen.

Connect the digital multi meter to the output
terminal corresponding to the number of OUT
to be adjusted, and adjust the value so that 4mA
or OV isoutput at zero and 20mA or 1V is

output at span.
. J

Move the cursor using the (a), (v), or the
(») key to the output (OUT No. and zero/
span) to be adjusted, and then press the
) ke

The selected value is highlighted. Adjust
the value, while watching the output, by
pressing the (a) or the(v) key. Pressthe
(») key to select the next digit.

On completion of the adjustment, press

the @ key.

hWaintenance
MWode

Adjust OUTPUT
ZERC and SPAN

Output Adj.

OUT | Zero | Span | QUT | Zero | Span
1 |[Di245 | 11845 | 7 | 01900 [12500
2 | 01245 | 11845 3 | 01900 | 12500
3| 01245 | 11845 8 | 01800 | 12500
4 | 01245 | 11845 | 10 | 01900 | 12500
5 | 01245 | 11845 | 41 | 04800 | 12500
6 | 01245 | 11845 | 12 | 01900 | 12500

g @

Waintenance
hWode

Zero / Span adjustment

Output Adj.

OUT | Zero | Span | QUT | Zero | Span
1 O1248 | 11845 7| 01800 | 12500
2| M245 | 11845 g | 01900 | 12500
3| M245 | 11845 9 | 01900 (12500
4 01245 | 11845 | 10 | 01900 | 12500
5| M245 | 11845 | 41 | 04800 | 12500
B | 01245 | 11845 | 12 | 01900 | 12500
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e Other parameter
e Description of each setting screen —

Password Set : Set the password used to move
from the parameter setting screen
to the maintenance mode.
Arbitrary 4-digit number can be
selected.

Oz ref. Value

: Set the oxygen concentration
reference value at the time of
oxygen conversion calculation.
Settable in the range from 00 to
19%.

Limit : Set the oxygen concentration limit
at the time of oxygen conversion
calculation. Settablein the range
from 01 to 20%.

* Refer to the O2 conversion concentration
valuein “5.3 Outline of display screen” for
oxygen conversion calculation procedure.

Station No. : Set the station No. for MODBUS
communication. Settable
in the range from 00 to 32.

Range setting : Moves to the screen on which
measuring range is changed.

- /

Pressthe (a) or the(v) key to move the
cursor to the item whose setting isto be
changed.

The values for password, oxygen conver-
sion, limit, and station No. are high-
lighted.

Pressthe (a) or the () key to change the
value to desired one, and then press the

@ key.

Note: Pay attention not to forget the
passwor d. Otherwise you cannot
enter the maintenance mode.

kaintenance

MWode
setling

Salect an item

Password Set

02 ref Walue
Station Mo, 01

Range setting

12% 02 limit 20% 02

B465
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<How to set/change the range>

The measuring range can be arbitrarily selected in
the minimum and the maximum range specified at
the time of purchase. The range to be used can be
selected 1 or 2.

(1) Movethe cursor to the item to be set by press-
ing the (&) or the (¥) key, and then pressthe

@ key.

(2) Move the cursor to the Ch (component) whose
setting is to be changed by pressing the @ or
the (v) key, and then pressthe @ key.

(3) Move the cursor to the item whose setting isto
be changed by pressing the (a) or the (v) key,

and then press the @ key.

e Settable range ~

The value for range 1 and range 2 must fall within
the range from the MIN and the MAX range
(including the MIN and the MAX range), and

at the same time range 1 must be smaller than
range 2.

The number of rangesis 1 or 2.

hWaintenance
hWode setting

Select an item

Password set

D2 ref Value 12% O2 limit 20% O2

Station Mo, 01
I Range setting

2465

U

MWzintenance
MWode

Salect Ch Mo.

Range set
B chi  NOx

zhz 50z

Ch3 Coz

zhd co

Zhe Oz

4 @

Iaintenance select range or
IWMode range num.
Range Set
Chi NOx

MM range 1000 ppm

Range 1 S00.0 ppm

Range 2 1000, ppm
B MAX range 2000. pprm

Rangenum. 2

- /

(4) Pressthe () or the(v) key to change the
value. Pressthe (») key to select the next
digit. In a state where the decimal point is
highlighted, pressthe (a) or the (v) key, and
the decimal point position can be changed.

(5) When necessary change is made, press the @

key.

Caution
Be sure to perform zero/span calibration before
changing the range.
If calibration is not carried out, the measurement
value may be defected.

4 @

Mzintenance Set range

MWode

Range Set

Ch1NOx
MM range 100.0 ppm
Range 1 Booo ppm
Range 2 1000, ppm
MW range 2000, ppm
Range num. 2
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6.9 Calibration
6.9.1 Zero calibration

It isused for zero point adjustment. For zero
calibration gas, suited for an application
should be used according to “(3) Standard gas
in Item 3.3 Sampling.”

(1) Pressthe key on the Measurement

screen to display the Manual Zero Cali-
bration screen.

(2) Select the Ch (component) to be cali-
brated by pressing the (a) or (v) key.
After selection, pressthe (an) key, and
zero gas will be supplied.

Caution

For the Ch (components) that is set to
“both” inthe " Zero Calibration” of the
Cdlibration Setting mode, zero calibration
isalso carried out at the same time.

(3) Wait until theindication is stabilized
with the zero gas supplied. After the
indication has been stabilized, press the

key. Zero calibration in range
selected by the cursor is carried out.

Note: For the Ch (component) for
which “AR” isselected in “6.1.1
Setting range switch mode,”
the cursor automatically moves
totherange selected in “ Setting
of auto calibration component/
range’ (6.2.4), and calibration is
carried out within that range.

To close "Zero Calibration"

To close the “Zero Calibration” or
cancel this mode midway, press the
key. A previous screen will return.

U (=

ZERD Gal. Select Ch Mo,
with UP S DOWMN and EMT
Back with ESC
[3Chl  [PRangel 0-100 ppm 0.0
NOx Range? 0-2000 ppm
(N cCh2  PRangel 0-100 ppm 0.0

202 Range? 0-2000 ppm

M Chd  PRangel 0-10  vol¥ 0.00
Tz Range? [(-20  woli

[AChd  [pRangel 0-100 ppm 0.0
CO Range? 0-2000 ppm
[ Chs Rangel 0-10  woli
o} pRange? 0-25  wold 20.09
1 ® (W)
ZERD Gal. Select Ch Mo
with UP / DOWN and EMT
Back with S0
3 Chl  [pRangel 0-100 ppm 0.0
NOx Range? 0-2000 ppm
[(Xchz pRangel 0-100 ppm 00

202 Range? 0-2000 ppm

[2Ch3  |[pRangel 0-10  woli 0.00
(e{o] Range? 0-20 wol¥

N Chd  [PRangel 0-100 ppm 0.0
CO Range? 0-2000 ppm

[ ChS Rangel 0-10  wol¥
Oz pRanged [-20  wold 20.09

4 @
ZERD Gal. ENT : Go on calibration

of selected Ch.
ESC: Mot calibration

Chl  [pRangel 0-100 pem | 0O
NO= Range? [(-2000 ppm

Ch2 pRangel 0-100 ppm 0.5

202 Range? 0-2000 ppm

CO2 Range? (-20  wold

»
Ch3  [PRange]l 0-10  woliim 034
a

Chd pRangel (-100 ppm
CO Range? 0-2000 ppm

ChS Rangel 0-10  wol¥
02 PRange? 0-25  wol%|@ 20.09

U @

To Measurement screen after

executing Manual Zero Calibration
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6.9.2 Span calibration

It is used to perform a span point adjustment. Supply calibration gas with concentration set to the
span value to perform the span calibration. For the span calibration gas for the NOy, SO,, CO,,
CO measurement, use the standard gas with a concentration of 90% or more of the range value.
For the span calibration gas for the O, measurement, use the standard gas with a concentration of
90% or more of the range value when measuring with the built-in O, sensor, and use the standard
gas of about 2 vol% when measuring with an external zirconia O, sensor.

U G

SPAM Cal. Select Ch Mo,
(1) Pressthe key on the M easurement with UP / DOWN and ENT
screen to display the Manual Span Calibra- Back with ESC
tion screen. [Chl  [PRangel 0-100 ppm 00
NOx Range? 0-2000 ppm
Chz  [PRangel 0-100 ppm 0.0
503 Range? 0-2000 ppm
Ch3 pRangel 0-10  woll 0.00
(a{o}) Range? 0-20  wolX
Chd  [PRangel 0-100 ppm 0.0
CO Range? 0-2000 ppm
Ch5 Rangel 0-10  wol%
02 pRange? 0-25  wolld 20.09
0L ® (@)
(2) Select Ch (component) to be calibrated by SPAN Cal. Select Ch Mo,
prng the@ or @ key and press with UP FDOW and ENT
the(wr) key. The calibration gas s sup- Back with ESC
. Chi pRangel 0-100 ppm 0.0
Caution NOx | Range? (-2000 ppm
When “both” from “Calibration Range” of the [ Chz  |pRangel 0-100 ppm 00
Calibration Setting mode is set, span calibra- (33% ’Eange% H‘%HDD F’pf]“% 5T
L . ange] - WO .
tion is performed together with 2 Ranges. COn Range? 020 wold
Chd pRangel 0-100 ppm 0.0
(3) Wait until the indication is stabilized in the g}% Eange% H-%HDD ben,
o : : angel - WO
state where the calibration gasis supplied. 0% MRange? 0-25  vol 50.09

After the indication has been stabilized,

pressthe () key. Span calibration of \{ S @
Range selected by the cursor is performed.  reparEay ENT : Go on calibration
Note: For the Ch (component) for which of selected Ch.
“AR” isselected in “6.1.1 Setting ESC - Not calibration
range switch mode,” the cursor Chl  [PRangel 0-100 ppm [ 00
automatically movesto therange NOx Range? [1-2000 ppm
selected in “ Setting of auto cali Ch2  |PRangel 0-100 ppm [ 09
bration component/range” (6.2.4), (ij}:;??: ,Egﬂgg% HZ%HDD EETK g 034
and calibration is carried out Oz Range? 0-20  wvoll '
within that range. Chd  [PRangel 0-100 ppm [ 14
Co Range? 0-2000 ppm
To close "Span Calibration” %25 }Eggggé H:%g ﬁg}% A 2009
To close the “ Span Calibration” or cancel
this mode mid?vpay, press the @key. U @
A previous screen will return. To Measurement screen after

executing Manual Span Calibration
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7. MAINTENANCE

7.1 Daily check

(1) Zero calibration and span calibration

(1) Perform zero calibration. For the calibration procedures, refer to “ltem 6.9.1 Zero calibra-

tion.”

(2) Then, perform span calibration. For the calibration procedures, refer to “Item 6.9.2 Span

calibration.”

(3) Zero calibration and span calibration should be carried out once a week, as required.

(2) Flow rate check

(D

» Sampling gas flow:
 Purge gas flow:
Check and maintenance should be carried out every day, as required.

)

Sampling gas flow and purge gas flow are as follows:
0.5L/min+0.2L/min
About 1L/min

7.2 Daily check and maintenance procedures

Table 7.1 Maintenance and check table

Parts to be checked

Phenomena

Causes

Remedy

Indication value

Daily check

Indication values
are lowered.

Indication values

(1) Dust is mixed in
sampling cell.

(1) Clean the sampling cell.
In addition, check sampling
devices, especially gas filter.

included when purging
gas in sampling gas

the specified flow rate
of 0.5L/min, 0.3 to

are higherd. (2) Air is absorbed midway |(2) Find out cause of leak and
in the sampling pipe. repair.
Purge gas flow is Standard flow is beyond Adjust by needle valve of flow

rater.

flow rate. 0.7L/min.

E Zero point of gas

£ anal Iz)er & It is deflected. Adjust.

> y

2 S int of

g paln point ot gas It is deflected. Adjust.
analyzer

B

2 Gas analyzer Regardless of any Overhaul.

g phenomena

E

(2]

>
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7.3 Maintenance of analyzer unit
7.3.1 Cleaning method for sample cell (pipe cell)

This section is strictly factory adjusted. Handle it with utmost attention.
If it is absolutely required, contact us.

(1) Turn off the power switch, stop the
sample gas, and allow the zero gas to

flow for several minutes to purge the g
cell interior.

L oosen the setscrew (2 pieces) from | |
the top cover and removeit. Top cover

(2) Remove theinternal gasinlet tube.

(3) Loosen both right and |eft screws for
cell holding plate.

* Remove the sample cell only.

(4) Turn to the left the sample cell window
and remove it from the sample cell (see

Fig. 7-1).

(5) For cleaning the window and cell £
inside surface, first eliminate coarse Screw "%\/ Sample cell ;7/ Screw
dust by soft brush or the like and then el nording 1 /3

; — / A=~—Cell holdi
Wi pethem by. soft rag. plate \j / g Q / Cell holding
The window is easy to get scratched. %, 2L N Gas inlet
Pay utmost attention so as not to Gas outlet
damageit.

(6) After the end of sample cell cleaning, Reference cell
mount the cell in place and proceed to
running.

After cleaning sample cell, be sureto
perform optical zero adjustment (see
Item 7.3.3) and moisture interference
compensation adjustment (see Item
7.3.4).

Caution
If the window or the cell interior is very dirty, use a soft cloth moistened with absolute alcohol.

A dlightly corroded infrared transmission window or sample cell can be remedied by gently rubbing
with chromium oxide powder on cleaning cloth but an excessively corroded one must be replaced.
When cleaning, do not exert an excessive stress.
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Infrared

transmission
window Bonded together

‘ Window holder

O ring

<4== Sample gas inlet

. Cell

- == Sample gas outlet

Fig. 7-1 Structure of sample cell (pipe cell)
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7.3.2 Cleaning method for sample cell (block cell)

(1) Turn off the power switch, stop the
sample gas, and allow the zero gasto
flow for several minutes to purge the
cell interior.

Loosen the setscrew (2 pieces) from
the top cover and removeit.

(2) Remove theinternal gasinlet tube.

(3) Loosen the 2 detector set bolts.

Note) Thedistribution cell, block cell
and detector arefastened by the
same bolts.

(4) Using the furnished cell mounting tool,
turn the window fixture to the left and
remove it from the cell.

(See the structure of sample cell (block
cdl) inFig. 7-2.)

(5) For cleaning the infrared transmission

window and cell inside surface, first

eliminate coarse dust by soft brush or Inner O ring
the like and then wipe them by soft rag. o rinzurfilr dce)rrmg
The window is easy to get scratched. Window fixture

Pay utmost attention so as not to @
damage it. V’\

(6) After the end of sample cell cleaning,
mount the cell in place and proceed to
running.

After cleaning sample cell, be sureto
perform optical zero adjustment (see
Item 7.3.3) and moisture interference
compensation adjustment (see Item
7.3.4).

Caution
If the window or the cell interior isvery dirty, use a soft cloth moistened with absolute a cohol.

A dlightly corroded infrared transmission window or sample cell can be remedied by gently rubbing
with chromium oxide powder on cleaning cloth but an excessively corroded one must be replaced.
When cleaning, do not exert an excessive stress.
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Cell mounting tool

Window fixture
O ring holder

Outer O ring
Inner O ring

/ Infrared transmission window

—

il

Sample gas inlet or outlet

\

\ 1

Sample gas inlet or outlet

Sample cell unit /

Jf,

\ Reference cell unit
O Hole for bolt
A for fixing together with
/’QJ

|

Structure of sample cell (of 32, 16, 8, 4, 2 mm long)
(sample cell and reference cell are integrated)

Note) Use the dedicated cell mounting tool (furnished).

Fig. 7-2 Structure of sample cell (block cell)
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7.3.3 Optical zero adjustment method (optical balance adjustment)

Caution

If the following operation is mal adjusted, the measurement may adversely be affected. If you are
not trained for adjustment, do not carry out this operation but contact the distributor or our service-

man.

The adjustment is performed at reassembly after removing the sample cell, etc. for cleaning, etc.

(1) Remove thetop cover. Allow dry N,
or air to flow through the analyzer unit
sample gasinlet until the reading
stabilizes. The sample gasisintro-
duced directly to the INLET of ana-
lyzer unit through the gas cylinder.

(2) Proceed to an optical adjustment in the
maintenance mode. The display on the
operation panel of the main unitisas

illustrated on the right. Balance adjust-

Optical system 2

(measuring unit 2)

(not required
for measuring
unit 1 only)

Piping at optical balance adjustment

/\ Open

Introduce directly from cylinder

ment is not required if the display falls
et Maintenance Press the ENT key
+ \ :
within +100. Optical Adi.  |tofeed zero gas
@—_| Set zero gas /@
— 30 60
®—]1-1 2-1 ®
T &0 Q]
©— - A0 30 ———@
T S
[ -
@ ®
3 GAS Sample
<Correspondence between measurement detector and indicated position>
No. of components to be measured ©) ® © @ ® ® ©) Q)
1-component meter Main Comp - - - - - -
NO/SO2 NO Main | NO Comp | SO2 Main | SO2 Comp - - - -
C02/CO CO2 Main | CO2 Comp| CO Main | CO Comp - - - -
2-component analyzer
NO/CO NO Main | NO Comp - - CO Main | CO Comp - -
N20/CO2 N20 Main | N20 Comp| CO2 Main - - - -
NO/S02/CO NO Main | NO Comp | SO2 Main | SO2 Comp| CO Main | CO Comp - -
NO/N20/CO2 NO Main | NO Comp - - N20 Main |N20 Comp| CO2 Main -
3-component analyzer | SO2/N20/CO2 SO2 Main | SO2 Comp - - N20 Main [N20 Comp| CO2 Main -
N20/C02/CO N20 Main | N20 Comp| CO2 Main - CO Main | CO Comp - -
CH4/N20/CO2 CH4 Main | CH4 Comp - - N20 Main |N20 Comp| CO2 Main -
NO/SO2/C0O2/CO | NO Main | NO Comp | SO2 Main | SO2 Comp| CO2 Main - CO Main | CO Comp
4-component analyzer - - - -
NO/SO2/N20/CO2| NO Main | NO Comp | SO2 Main | SO2 Comp| N20 Main |N20 Comp| CO2 Main -
* Oz2is excluded from the number of components.
* “Main” is signal input value from the main detector of each component.
“Comp” is signal input value from interference compensation detector of each component.
If low range exceeds the range of 0 to 10vol%, detector signal of “comp” is not usable.
Sensor values of which are not included in measuring components should be ignored.
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(3) Carry out the adjustment in the procedure in (4) and subsequent.
« Adjust on the primary side of the optical system so that the values for @ to @ in 1-1 and
1-2 become as close to 0 as possible within £100 range.

« Adjust on the secondary side of the optical system so that the values for © to ) in 2-1 and
2-2 become as close to 0 as possible
within £100 range.

Optical zero adjustment knob
=

\ Q“/ "

(4) Operate the optical zero adjustment
knob to change the value displayed at
@ (or ®).

(5) Move the beamadjustment plate
sideview to change the value displayed
at® (or D).

(6) Move the beam adjustment plate
sidewise to change the value displayed
a®© (or@).

(7) Move the beam adjustment plate
sidewise to change the value displayed
a@ (or®).

(8) Repeat the proceduresin (4) to (7) to
make all the displayed values come
closeto 0 as possible within £100
range.

* Adjust the beam adjustment plate
which isthe nearest to the zero Beam adjustment plate
adjustment knob first, and sequen-
tially.

(9) After the optical balance adjustment, mount the top cover of the analyzer unit, then carry out
amoisture interference compensation adjustment, and perform zero and span calibrations.

* Before moving the beam adjustment plate, loosen the detector set bolts (just enough
to make the plate movable for snug adjustment).

Optical
system 1

7.3.4 Moisture interference compensation adjustment method

Caution
If the following operation is maladjusted, the measurement may adversely be affected. If you are
not trained for adjustment, do not carry out this operation but contact the distributor or our service-
man.

Proceed to an adjustment if excessively (beyond
* 2% FS) affected by moisture inteference.

After the end of optical balance adjustment, be

sure to carry out moisture inteference compen-
sation adjustment.

(1) After warm-up, select the low range, alow

dry gas (N, air) to flow at 0.5 L/min and
carry out zero calibration.

0ola©)0cEocdc@rlo

N2 or air

Electronic

cooler
(set dew point to 2°C)

Bubbler
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(2) Display the moisture interference compen- | paisture Select Ch Mo,
sation screen of the analyzer unit (see“6.8  |interference with UP J DOWM and ENT
Maintenance mode”). Set thedew pointto | Compensation Adj. | Back with ESC

2°C by using an electronic cooler, and

introduce bubbled N or air gasto the CcChl  NOx 19 1.252

analyzer (shown on the figure). Ch2 S0z =33 0983
(3) On the screen, select adesired Ch (compo- Ch3 COz 13 (0.000

nent) by pressing the @ key, adjust the Chd | CO o0 | 900

value at right by pressing the @ or the

(v) key so that the value at left fallswithin - | k-

+10 (makeit asclose to 0 as possible), and Yalve OFF
then pressthe (aw) key to memorize the
value. (Exiting by “ (=) cancelsthe Ik @
adjustment.) _ Moisture Adjust with UP / DOWN
Or, selecting the“ALL” and pressing the interference EMT : Memorized
“(an)" key, zeroes all components inte- Compensation Adj | ESC : Back
grally.
(First, adjust all components by selecting Chl NOx 10 1258
ALL and then perform fine adjustment for Chl 302 -33 0983
components one by one using UP and Ch2  CO32 13 0.000
DOWN keys.

OWN keys) Ch4  CO 20 1.922

ALL

* |f any components exceed the range of 0

to 10vol%, no adjustment can be per- Valve OFF

formed (No interference compensation is
required).

7-8 INZ-TN4ZKJ-E




8 ERROR MESSAGE

If errors occur, the following contents are displayed.

Error display Error contents Probable causes
Error No.1 Motor rotation detection signal » Motor rotation isfaulty or stopped.
faulty » Motor rotation detector circuit is faulty.
Note) Sector motor isaconsumption part.
It is recommendable to exchange the
motor once two years.
Error No.4 | Zero calibration is not within. * Zero gas isnot supplied. _
Error No.5 | Amount of zero calibration * égt(;tso ??gfgsleglmu‘:h due to dirty cell.
. . . . 0, L] .
(Inclicetion value) Isover S0% 1. Optical balance is malacjusted.
Error No.6 Span calibration is not within the * Span gasis not supplied.
alowable range. * Calibrated concentration setting does not
I match cylinder concentration.
Error No.7 '(0(\1?919;2:18; E%ta\?vgglnl li)rrl?jtil(?a:t]ion valuel Zero calibration is not performed normally.
; o * Span is deflected much due to dirty cell.
and calibrated concentration) isover| | §oror sensitivity has deteriorated.
50% of full scale.
Error No.8 Measured values fluctuate too much| « Calibration gas is not supplied.
during zero and span calibration.  Time for flowing calibration gasis short.
Error No.9 Cdlibration is abnormal during auto | ¢ Error corresponding to No. 4 to No. 8
calibration. occurred during auto calibration.
Error N0.10 | Output cable connectionis * Wiring is detached between analyzer and

improper.

interface module.
» Wiring is disconnected between analyzer and
interface module.

When errors No. 1 and No. 10 occur, analyzing block error contact output is closed.
When errors No. 4 to No. 9 occurs, calibration error contact output is closed.

Screen display and operation at the occurrence of error
In case of Error No. 1 to No. 4, No. 6, No. 8to No. 10

Measurement screen

Display of error contents

Error No.9 %ﬂ_} @ Error No.9 ESC:Back to MEAS.

Buto Cal. error

« Press the @ key to delete the error display.

« If the @
the cause of an error, the error will be
displayed again.

key is pressed without removing

SPAN NOX Calibration error

Cause

« Calibration gas is not flowing
o fGas flawing time is short

+ Setting conc. ig different from

« [lirt in sample cell

gas conc.,

* When more than one error occurs, pressing

the @ key moves to another error display.
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In case of Error No. 5 and No. 7

ZERC cal. ENT:Go on calibration
of selected CH
ESC:Not calibration
Chi [ 2 ppm | 3083
NOx Error Mo. & opi j
Chz  |[MRangel 0-100 ppm 136
S0z Range? 0-2000 ppm
Ch2  [pRangel D-10  wol¥%| -0.006
[s{e}) Range? [-20  woll
Chd  [pRangel 0-100 ppm 0z
CO Range? 0-2000 ppm
Ch5 Rangel 0-10  vol} -0.09
02 pRange? 0-20  woll

* Pressi ng@del etethe error display.

<)

Error Mo. 5

SPAN cal. error

ENT:Farce Cal.

ESC:Stop cal. and
back to MEAS.

M Calibration error

Cause

» Span gas is not flowing
» Deviation of zero point due to contamination
+ Low sensitivity of detector

Calibrated
forcedly

Calibration is continued. Unless another calibration
error occurs, calibration is carried out to the end, the
Measurement screen returns.

Error log file

If error occurs, the history is saved in an error log file. The error log file exists in the mainte-
nance mode.

Error log screen

Maintenance

ENT : Clear Error Log

Date and time
when an error occurred.

Component with which

/ the error occurred.
Ml n

Wode ESC : Back
Error Log
Error Mo, i D H
/16.4 04 2 1 18 10 5
No. 1 04 1 10 12 2 1
Errors that occurred Ha. 6 03 1 " T
Mo, 9 0z 12 1 10 10 2
Mo, & 03 12 i 0 0 2
Mo, 3 03 12 i 0 0 2
Mext page Page 1

[ Clear Error Log

New

|

ol

* Up to 14 errors can be saved in the error history; the oldest error will be deleted one by one every
time a new occurs.

* If the power supply is turned OFF, the contents in the error log file will not be lost or damaged.

Deletion of error history

Press the () key on the above screen, and the “ Error Log Clear” will beinverted. Further

pressing the @ key will clear the error history.

8-2
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9. SPECIFICATIONS

9.1 General specifications

1. Standard specifications

Measurable gas components and measuring range:

Minimum range Maximam range
NO 0 -50ppm 0 -5000ppm
SO2 0-50ppm 0 - 10vol%
CO2 0-20ppm 0 - 100vol%
CO 0-50ppm 0 - 100vol%
CHa 0 - 200ppm 0 - 100vol%
N20 0-200ppm 0-2000ppm
&Zu”t i 0 - 5vol% 0 - 25vol%
02
(External 0-5vol% 0 - 25vol%
Zirconia)

* Max. 5 components measurement
including Oa.
* Measuring range ratio < 1:5 (O2)
<1:25
(except for O2)
« Measuring ranges are changeable
between the specified minimum and
maximum range
Settable one range or two ranges
« When only N20 analyzer is used,
make sure not to contain any compo-
nents other than N20.
Multicomponent analyzers including
N20 analyzer + CO: analyzer are used
for sludge incineration.
In this case, the range of N20 is 0 to
200ppm/500ppm, and the range of
COz2 is 0 to 10%/20%.

Principle of measurement:
No, SO2, CO2, CO, CH4, N20 ;

Non-dispersion infrared-ray absorption
method

Single light source and double beams
(double-beam system)

O: ; Paramagnetic Oz sensor (built in) or zir

conia Oz sensor (externally installed)

Measured value indication:

Digital indication in 4 digits

(LCD with back light)

 Instantaneous value of each compo-
nent

« Instantaneous value after Oz conver-
sion
(only in NO, SOz, CO measurement
with O2)

 Average value after Oz conversion
(only in NO, SOz, CO measurement
with O2)

* Oz average value

Analog output signals:

* Inputs/outputs of analog signals are
possible by combining with the input/
output terminal module.

4to 20mA DC or O to 1V DC,

non-isolated output ; 12 points max.

max.load 550Q. for 4 to 20 mA DC
min.load  100kQ. for 0 to 1V DC

* Refer to Table 2, for the channel No. of

displayed values and analog output sig-
nals.

Analog input signal:

For signal input from externally installed

Oz sensor.

Signal requirement;

(1) Signal from Fuji's Zirconia Oz sensor
(TYPE: ZFK7)

(2) 0to 1V DC from an Oz sensor

Input section is not isolated. This feature

is effective when an Oz sensor is not built

in.

(Depend on O: input signal, measured

concentration indication and Oz conver-

sion.)

Relay Contact output:

Contact input:

la contact (250V AC/2A, resistive load)
Instrument error, calibration error,
range identification, auto calibration
status, pump ON/OFF, peak alarm.
1c contact (250V AC/2A, resistive load
selectable 6 outputs)
High/Low limit alarm contact output.
Power disconnection alarm.
* All relay contacts are isolated mutually
and from the internal circuit.
No-voltage contact (ON/OV, OFF/5V
DC, 5mA flowing at ON)
Remote range switch, auto calibration
remote start, remote holding, average
value resetting, pump ON/OFF
Isolated from the internal circuit with
photocoupler. Contact inputs are not iso-

lated from one another.

Transmission output:

Power supply:

Solenoid valve drive signal for automatic
calibration.

Transistor output (L00mA or less)
Voltage rating ; 100V to 240V AC
Allowable range ; 85V to 264V AC

Frequency ; 50Hz/60Hz
Power consumption; 250VA max.
Inlet ; Conform to EN60320

Protection Class 1

Operation conditions:

Ambient temperature ; -5°C to 45°C
Ambient humidity ; 90% RH max.,
non-condensing

Storage conditions:

Ambient temperature ; -20°C to 60°C
Ambient humidity ; 100% RH max.,
non-condensing

Dimensions (H x W x D):

Mass:
Finish color:

Enclosure:

Analyzer main unit;

177 x 483 x 600mm

Input/output terminal module;

164 x 318 x 55mm

Approx. 22 kg (only Analyzer)

Front panel ; Off-white (Munsell 10Y7.5/
0.5 or equivalent)

Casing; Steel-blue (gray)

Steel casing, for indoor use

INZ-TN4ZKJ-E
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Material of gas-

contacting parts:

Gas inlet/outlet; SUS304

Sample cell; SUS304,chloroprene rubber
Infrared-ray transmitting window; CaF2
O:2 sensor sample cell : SUS316

Internal piping; Toaron, Teflon

Gas inlet/outlet: Rc1/4 or NPT1/4 internal thread
Purge gas flow rate: 1L/min ( when required)

2. Standard Functions

Output signal holding:

Remote output

Switch ranges:

Manual:
Auto:

Remote:

Output signals are held during manual and
auto calibrations by activation of holding
(turning “ON” its setting).

The values to be held are the ones just be-
fore start calibration mode or setting value.
It is selectable.

Indication of instantaneous values will not
be held.

holding:

Output signal is held at the latest value or
setting value by short-circuiting the remote
output holding input terminals.

Holding is maintained while the terminals
are short-circuited. Indication of instanta-
neous values will not be held.

The switch ranges is available in manual,
auto, and remote modes. Only preset
switch method is effective.

Allows range to switch by key operation.
Allows range to switch from low to high
range when 90%FS or more is available in
the low range.

Allows range to switch from high to low
range when 80%FS or less is available in
the low range.

No-voltage contact input (for measurable
components)

Allows range to switch via an external sig-
nal when remote range switch input is re-
ceived.

When the contact input terminals for each
component are short-circuited, the first
range is selected, and it is switched to the
second range when the terminals are open.

Range identification signal:

The present measuring range is identified
by a contact signal.

The contact output terminals for each com-
ponent are short-circuited when the first
range is selected, and when the second
range is selected, the terminals are open.

Auto calibration:

Auto calibration is carried out periodically
at the preset cycle.

When a standard gas cylinder for calibra-
tion and a solenoid valve for opening/clos-
ing the gas flow line are prepared externally
by the customer, calibration will be carried
out with the solenoid valve drive contacts
for zero calibration and each span calibra-
tion turned on/off sequentially at the set
auto calibration timing.

Auto calibration cycle setting:
Auto calibration cycle is set.
Setting is variable within 1 to 99 hours (in
increments of 1 hour) or 1 to 40 days (in
increments of 1 day).
Gas flow time setting:
The time for flowing each calibration gas
in auto calibration is set.
Settable within 60 to 900 seconds (in in-
crements of 1 second)
Auto calibration remote start:
Auto calibration is carried out only once
according to an external input signal.
Calibration sequence is settable in the
same way as the general auto calibration.
Auto calibration is started by opening the
auto calibration remote start input termi-
nals after short-circuiting for 1.5 seconds
or longer.
Auto zero calibration:
Auto zero calibration is carried out periodi-
cally at the preset cycle.
This cycle is independent on “Auto
calibradion” cycle.
When zero calibration gas and solenoid
valve for opening/closing the calibration
gas flow line are prepared externally by
the customer, zero calibration will be car-
ried out with the solenoid valve drive con-
tact for zero calibration turned on/off at the
set auto zero calibration timing.
Auto zero calibration cycle setting:
Auto zero calibration cycle is set.
Setting is variable within 1 to 99 hours (in
increments of 1 hour) or Setting is variable
within 1 to 40 days (in increments of 1
day)
Gas flow time setting:
The timing for flowing zero gas in auto
zero calibration is set.
Settable 60 to 900 seconds (in increments
of 1 second)
Upper/lower limit alarm:
Alarm contact output turns on when mea-
surement value reach to the preset high or
low limit alarm value.
Contacts close when the channel value of
each channel becomes larger than the
high alarm limit value or smaller than the
low alarm limit value.
Instrument error contact output:
Contacts close at occurrence of analyzer
error No. 1, 3 or 10.
Calibration error contact output:
Contacts close at occurrence of manual or
auto calibration error (any of errors No. 4
to 9).
Auto calibration status contact outputs:
Contacts close during auto calibration.

Pump ON/OFF contact output:
During measurement, this contact close.
While calibration gas is flowing, this con-
tact open. This contact is connected in
power supply of pump, and stop the
sample gas while calibration gas flowing.
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3. Optional function
Oz conversion: Conversion of measured NO, SOz and CO

gas concentrations into values at reference
O: concentration

Conversion formula:

21-On
C=——xCs
21-Os
C : Sample gas concentration after O2
conversion
Cs : Measured concentration of sample

gas

Os : Measured Oz concentration (Limit set-
ting: 1 to 20% 02)

On : Reference Oz concentration
(value changeable by setting.0 to 19%
02)

Average value after Oz conversion and Oz average value

calculation:

The result of O2 conversion or instanta-
neous O2 value can be outputted as an av-
erage value in the preset period of time.
Used for averaging is the moving average
method in which sampling is carried out at
intervals of 30 seconds.

(Output is updated every 30 seconds. ltis
the average value in the determined period
of time just before the latest updating.)
Averaging time is settable within 1 to 59
minutes (in increments of 1 minute) or 1 to 4
hours (in increments of 1 hour).

Average value resetting:

The above-mentioned output of average
value is started from the initial state by
opening the average value resetting input
terminals after short-circuiting for 1.5 sec-
onds or longer.

Output is reset by short-circuiting and re-
started by opening

CO concentration peak count alarm:
(added only for CO/O2 measurement)

Alarm output turns on according to the pre-
set concentration and count.

Whenever the instantaneous value of CO
exceeds the preset concentration value,
count increments. If the count exceeds the
preset value in one hour, the alarm contacts
close.

Communication function:

RS-232C (9pins D-sub)

Half-duplex bit serial

Start-stop synchronization

ModbusTM protcol

Contents: Read/Wright parameters
Read measurement concentra-
tion and instrument status

: When connecting via RS-485 in-
terface, a RS-232C < —> RS-
485 converter should be used.

Remark

4. Performance

Repeatability :
. £1% of full scale
. £1% of full scale/week

Linearity
Zero drift

Span drift

+0.5% of full scale

(2% of full scale/week; range
between 0 to 50ppm and 0O to
200ppm)

(£2% of full scale/day; smaller
than 0 to 50ppm range)

. £2% of full scale/week

(£2% of full scale/day; smaller
than 0 to 50ppm range)

Response time (for 90% FS response) :

15 sec electrical response
Within 60 seconds including re-
placement time of sampling gas
(when gas flow rate is 0.5L/min)
Gas replacement time depends
on the number of measuring
components,and measuring
range

5. Standard Requirements for Sample Gas

Flow rate

Temperature :
: 10 kPa or less (Gas outlet side

Pressure

Dust

Mist
Moisture

: 0.5L/ min £ 0.2L / min

0to 50°C

should be open to the atmo-
spheric air.)

: 100pg/Nm? in particle size of

lpm or less

: Unallowable
: Below a level where saturation

occurs at 2°C (condensation un-
allowable).

Corrosive component:

1 ppm or less

Standard gas for calibration:

Zero gas ; Dry N2

Span gas ; Each sample gas
having concentra-
tion 90 to 100% of its
measuring range
(recommended).
Gas beyond con-
centration 100%FS
is unusable.

In case a zirconia Oz analyzer is

installed externally and calibra-

tion is carried out on the same
calibration gas line:

Zerogas ; Dry air or atmo-
spheric air (provided
without CO2 sensor)

Span gas ; For other than O
measurement, each
sample gas having
concentration 90 to
100% of its measur-
ing range.

For Oz measure-
ment, Oz gas of 1 to
2 vol%.
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6.

Installation Requirements

EC

« Indoor use. (Select a place where the equipment
does not receive direct sunshine, draft/rain or ra-
diation from hot substances. If such a place can-
not be found, a roof or cover should be prepared
for protection.)

« Avoide a place where receives heavy vibration.

« Select a place where atmospheric air is clean.

Directive Compliance

The product conforms to the requirements of the
Low Voltage Directive 73/23/EEC and EMC directive
89/336/EEC (as amended by Directive 92/31/EEC),
both as amended by Directive 93/68/EEC.

It conforms to following standards for product safety
and electromagnetic compatibility ;

EN61010-1 : 2001 Safety requirements for electri-
cal equipment for measurement,
control and laboratory use.
“Installation Category II”
“Pollution Degree 2"

EN61326-1 : 1997, Al: 1998, A2: 2001
Electrical equipment for mea-
surement, control and laboratory
use — EMC requirements.

* The product mounted in a steel enclosure con-
forms to the requirements of EMC directive.
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9.2 Code symbols
Basic type: ZKJ 4 JOOOOH - OO0OOOO - OO0

123456738 910111213 14151617181920 212223 Dlglt No.

Digit Description note |[Z[K[J]F 4|- - -[] [ of code
4  [<Custom specifications>
Standard F
5 <Measurable component (SO2, COz, CO, CH4, N20) >
1st 2nd 3rd 4th
componet |componet | componet | componet
NO P
SO2 Al
CO2 D|
co B
CH. E
NO SO2 F
NO co H
CO2 co G
NO SO2 co L
NO SO2 CO: co M
N20 note 10 Q
N20 CO2 note 10 R
NO N20 CO: note 10 S
SO2 N20 CO: note 10 T
N20 CO2 co note 10 U
CH. N20 CO: note 10 V
NO SO2 N20 CO2 note 10
6 |<Measurable component (O2)>
None Y
External zirconia type O2 sensor (Model : ZFK7) note 1b) Al
External Oz analyzer note 1a)b) B
Built-in paramagnetic type Oz sensor C
7 |<Gas inlet/outlet>
Rca 0
Rc4, with purging note 2a) 1
NPTV 2
NPTYa, with purging note 2a) 3
Resin(g6) note 2b) 4
8 |<Revision code> 4
9 |<Accessories>
None \
With relay board for auto caliblation, with cable Al
With slide rail C
With slide rail, relay board, and cable D
10 |<Indication and power supply cable> note 3
In Japanese, Power cable rated 125V J
In English, Power cable rated 125V (UL) E
In English, Power supply rated 250V (CEE) U
11 |<Measuring range> 1st component note 4
12 |Minimum range Maximum range
0 to 20ppm 0 to 500ppm note 5 1E
0 to 50ppm 0 to 1000ppm AF
0 to 100ppm 0 to 2000ppm B G|
0 to 200ppm 0 to 500ppm CE
0 to 200ppm 0 to 2000ppm CG
0 to 200ppm 0 to 5000ppm CH
0 to 500ppm 0to 1% EJ
0 to 1000ppm 0to 2% F K|
0 to 2000ppm 0to 5% G L
0 to 5000ppm 0 to 10% HM
0to 1% 0to 20% JN
0to 2% 0to 10% KM
0to 2% 0 to 50% K P
0to 10% 0to 20% M N|
0to 10% 0to 100% MR
13 [<Measuring range> 2nd component note 4
14 |Minimum range Maximum range
None None Y-Y
0 to 50ppm 0 to 1000ppm A-F
0 to 100ppm 0 to 2000ppm B-G
0 to 200ppm 0 to 500ppm C-E
0 to 200ppm 0 to 2000ppm C-G
0 to 200ppm 0 to 5000ppm C-H
0 to 500ppm 0to 1% E-J
0 to 1000ppm 0to 2% F-K
0 to 5000ppm 0to 10% H-M
0to 1% 0to 20% J-N
0to 2% 0 to 50% K-P
0to 10% 0to 20% M- N
0to 10% 0 to 100% M- R
15 [<Measuring range> 3rd component note 4
16 |Minimum range Maximum range
None None Y'Y
0 to 50ppm 0 to 1000ppm A F
0 to 100ppm 0 to 1000ppm BF
0 to 100ppm 0 to 2000ppm BG
0 to 200ppm 0 to 500ppm CE
0 to 200ppm 0 to 2000ppm CG
0 to 200ppm 0 to 5000ppm CH
0 to 500ppm 0to 1% EJ
0 to 1000ppm 0to 2% F K
0 to 2000ppm 0to 5% G L
0 to 5000ppm 0to 10% HM|
0to 1% 0to 20% JN
0to 2% 0to 10% KP
0to 10% 0to 20% MN
0to 10% 0 to 100% MR
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2345678 91011213 14151617181920 212223 < Digit No.

1
Digit Description note |[ZIKIOIFL T T 1a]-[TTTTI-LTTT1I - [ of code
17 |<Measuring range> 4th component note 4
18 |Minimum range Maximum range
None None YY
0 to 50ppm 0 to 1000ppm A F
0 to 100ppm 0 to 2000ppm BG
0 to 200ppm 0 to 500ppm CE
0 to 200ppm 0 to 2000ppm CG
0 to 200ppm 0 to 5000ppm CH
0 to 500ppm 0to 1% EJ
0 to 1000ppm 0to 2% F K
0 to 5000ppm 0to 10% HM
0to 1% 0to 20% JN
0to 2% 0 to 50% KP
0 to 10% 0to 20% MN
0 to 10% 0 to 100% MR
19 [<O2 analyzer, 1st range> note 4
20 |Minimum range Maximum range
None None Y'Y
0to 5% 0to 25% LV
0 to 10% 0to 25% MV
Other z2Z
21 [<Output>
4 to 20mA DC Al
0to 1V DC B
4 to 20mA DC + Communication function C
0 to 1V DC + Communication function D
22 [<0:2conversion and Oz average value output> note 6
None note 7 Y
With O:2 conversion output A
With peak alarm B
With O2 conversion output and peak alarm C
23 |[<Adjustment, Range designation>
For combustion exhaust gas (specified range) |note 8a) B
For combustion exhaust gas E
For combustion exhaust gas (specified range) |note 8a)b) F
Unit mg/m?®
For combustion exhaust gas, Unit mg/m?® note 8b. G
Others note 9 Z
Note 1 a) When “B” is specified at the 6th digit, Oz sensor signal has to be set as 0-1V DC linear corresponding to full scale.
b) External Zirconia Oz sensor and external Oz analyzer are not included in the scope of supply, and has to be separately
ordered.
Note 2 a) When “H’ “L” and “M" with purging are specified at 5th digit, only one set of gas inlet/outlet is provided.
In this case, NO2/NO converter cannot be mounted in between of two measuring cells.
b) Resin coupling with purging cannot be manufactued.
Note 3 Rated voltage and plug type of the attached power cable is different depending on the code “J* “E” and “U” in the 10th
digit.
Select appropriate code according to operationg power supply voltage in the final destination.
Note 4 Measuring range can be selected within either the minimum or maximum range.
(Within min. or max. range, you can change the actual range settings locally.)
Initial setting from Fuji factory is Min. range for the 1st range, and Max. range for the 2nd range.
When range preset at Fuji factory is required, please select “specified range” at 23rd digit and inform Fuji of specified
range table.
Refer toTable 1, for possible combination of measuring components and ranges in the data sheet.
Note 5 “1E” can be specified at 11th & 12th digits, ONLY for CO2 measurement.
In this case, be sure to select “with purging” at 7th digit.
Note 6 O: conversion is calculated only for NO, SOz and CO.
Both average value output after Oz calculation and O2 average value output are provided at the same time.
a) Peak count alarm can be added only for CO measurement.
Note 7 When “Y" is specified at the 6th digit, 22nd digit always has to be specified as “Y"”
Note 8 a) If you would like Fuji to deliver ZKJ analyzer with specific range setting, select “specified range” and separately inform
Fuji of the actual range of each component together with your purchase order.
b) In case that the measurement unit is specified as “mg/m3’ it is necessary to select “unit : mg/m*” (Code “F" or “G")
at the 23rd digit.
Please refer to the table shown below for the corresponding range code based on “mg/m?®”
Corresponding range in mg/m® or g/m®
In ppm NO SO2 COo
Range code|Min. range|Max. range|Min. range |Max. range| Min. range |Max. range| Min. range |Max. range|
AF 0-50ppm_|0-1000ppm| 0-70mg/m® |0-1300mg/m®| 0-150mg/m° [0-2800mg/m?| 0-65mg/m° |0-1250mg/m°
BG 0-100ppm |0-2000ppm | 0-140mg/m® |0-2600mg/m°| 0-300mg/m® [0-5500mg/m*| 0-130mg/m® |0-2500mg/m®
CH 0-200ppm |0-5000ppm | 0-280mg/m* [0-6600mg/m®| 0-600mg/m*® | 0-14g/m* | 0-250mg/m® |0-6250mg/m®
Note 9 When “Z” is specified at the 23rd digit, a gas composition table of actual measued gas has to be sent to Fuji

together with your purchase order.

Note 10 When only N20 analyzer is used, make sure not to contain any components other than Nz0.

Multicomponent analyzers including N20 analyzer + CO2 analyzer are used for sludge incineration.
In this case, the range of N20 is 0 to 200ppm/500ppm, and the range of CO:z is 0 to 10%/20%.
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9.3 Outline diagram

<Analyzer main unit>

<Upper>

[

(22)

578

Power switch

<Side>

M4(for mounting slide rail)

12.7

123.8

288.9

315.8

466.7

—J

—

s,

Sample gas outlet Rc1/4 or NPT1/4

Sample gas inlet Rc1/4 or NPT1/4

j <Front>
429 ‘
o o
2 [ce}
~ Sl o~ <Rear>
° o g5 5
0O -
o — D
Connector for input/output
terminal module Power inlet

26.1
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<Input/output terminal module>

Mounting hole

6-04.5hole
316
150 150 8
— [To)
— - ~d ~
b 1] I— N O N N N
P B el Ba B pel B
sl I
< 3 |
) a3 I
' = I
| _E) B8l B9 |B9 B8 |B9
v L1l
—E - E &
Terminal Terminal Terminal Terminal  Terminal
block block block block block
TN1 TN2 TN3 TN4 TN5
Screw-terminal |
M35 B QL N H H H
o
Z i=
0] Ii = = o
-- -- -- N Connector
CN3
Input / Output terminal ‘ (280) g <CN3

module connector

<Cable for connecting input /output terminal>

1000+30
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Outline diagram of accessory slide rail (unit: mm) " Thesiderailsareattached to this equipment

when designated.
Model: 305A-24/Accuride International Inc. £
Cabinet member 632 The same or less
1.5t Intermediate (22.7)
: (0]
ntermec ezn g
Drawer member ‘T 509.620 3
1.5t 15.9+0.3 577.820.3
577.840.3
b 577.840.3
— 111.1+0.3
12.740.3
) 12.7+0.3
(=} & = e
& N - e L X S ¥ 2
o < 12.7+0.3
123.8:0.3 45x53 45x53
r 288.9+0.3
15.9+0.5 466.7+0.3
Reinforcement 19.1+0.3 606.620.8

plate

19 inch rack mounting method:

The instrument weight should be supported at the base (at the sides in case of slide rail method).
For easy maintenance, it is recommended to select the method to allow withdrawing along the

diderail.
Slide rail mounting method Guild rail mounting method
Rack dimensions Rack dimensions

i *Teig |9 *Ters
T |<l8 T @le

| | 8 - | ! S —

) slals ] b1 =ls
© ©

| 450 or more | | 450 or more |

465 ) 465 )
Mounting dimensions Mounting dimensions

—

Slide rail Guide rail

O

O

Guide rail

In selecting the guide rail mounting method,
provide a maintenance space (200 mm or more)
at top of the rack.
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<<Exclusive relay board>
The relay board is used for receiving signals from connector CN3 of the ZKJ input/output terminal
module and directly driving the solenoid valve for calibration.
* Relay contact : 1la contact
Contact capacity: 250V/2A AC (Resistance load)

OUTLINE DIAGRAM (Unit: mm)

15 or less

%_

Mounting hole ¢ 4.5

s

il

CN13

] T
] C—
(] C—
] T
] C—
] T
H I —
(] C—

65

75

O
HIE
° =1
& CN1 CN2 CN3 CN4 CN5 CN6 CN7 CN8 &
140
150
CONNECTIONS
CN9 CN1 CN2 CN3 CN4 CN5 CN6 CN7 CN8

Reserved

Solenoid valve M N N N M M M Solenoid valve

driving power For switching For zero gas  CH1 CH2 CH3 cHa CHs
sample
For span gas
CN13
/\/\ 1/O terminal module
\\
Relay board CN3

Dedicated cable (D-sub 9-pin straight cable 1.5 m)

Contact operation Recommended connector
At the time of measurement: * CN1to CN8:
CN1 ON Housing; VHR-2N (J.S.T. Mfg. Co., Ltd.)
Other OFF Contact; SVH-21T-1.1 (J.S.T. Mfg. Co., Ltd.)
At the time of calibration:
CN1 OFF

Other  Contacts corresponding to the timing of
each calibration are ON.

9-10 INZ-TN4ZKJ-E



Fuiji Electric Co., Ltd.

Global Sales Section

Instrumentation & Sensors Planning Dept.

1, Fuji-machi, Hino-city, Tokyo 191-8502, Japan
http:/fwww.fujielectric.com

Phone: +81-42-514-8930 Fax: +81-42-583-8275
http:/fwww.fujielectric.com/products/instruments/




E Instruction Manual

INFRARED GAS
ANALYZER

COMMUNICATION
FUNCTIONS (MODBUS)

TYPE: ZRJ/ZKJ

|
Fuji Electric Co.,, Ltd. INZ-TN513327b-E



CONTENTS

1. COMMUNICATION FUNCTIONS ..ottt essnaaesnnnae s 1
R €= 1= - | BSOS TP USRI URPRURPRN 1
2. SPECIFICAIONS ...ttt s e e et e e et e e e b e e e b e e e ae e e asaeeeanseeeanneeennneeenes 2
2.1 CommuNICAtioN SPECITICALIONS. ......ciieieiiie ettt seeseeeneeseeeneas 2
3. CONNECTION ...ttt e ettt e e kbt e s bb e e eab e e e snbe e e snbe e e nnbe e e nnbeeenes 3
3.1 Terminal allocation (Input/output terminal CN2) .........cccviiviiiiiiie e 3
K B0 O] o=t 4T o OSSPSR 3
4. SETTING OF COMMUNICATION CONDITION .....oiiiiiiiiie et 4
ST (=] 1 OO URTRPRRRPR 4
T g To o] o L=T =L o] S SSSSPRIS 4
5. MODBUS COMMUNICATION PROTOCOL .....ccciiiieiiie ittt sre s 5
TN A 1= T - SRS 5
5.2 COMPOSITION OF MESSAGE .. vveeuveereeiireieeseeitestesteete e te e teesreesreeareeaeeesteesaeesseesseesaeesseeaneeanseenseesseessensns 6
5.3 ReSPONSE OF SIAVE STALION ........cccviiieiiic et ee e re e reenree e 8
5.4 FUNCHION COUB.... vttt b bbbt h bbb bbbt e ettt bt nn s 9
5.5 Calculation of error check COde (CRC-16) .......cceiuiiiiiieiiiisie e 10
5.6 TransmisSion CONTIOI PrOCEAUIE ..........iuiiuiiiite ittt b bbb 12
6. DETAILS OF MESSAGE ......ooi ittt e e e srb e e nnae e 14
6.1 Read-out of word data [FUNCiON COOEI03H] ..viveiveeiiiiiicie e e 14
6.2 Read-out of read only word data [FUNction code:04R] ....covvvvveieiiiice e 16
6.3 Write-in of word data (1 word) [FUNCtion COAE:06K] ... ..eovviiririiieriiieeee s 18
6.4 Write-in of continuous word data [FUNCtion COAE:L10H] ..voveeveeeerriiee e 19
7. ADDRESS MAP AND DATA FORMAT ..ottt 21
7.1 DA FOIMAL ...t b bbbt bbb bbbt b et bbbt e 21
A o [0 [T 44T o S PS 23
7.3 SUPPIEMENT T0 AAUIESS MAP ....evveveeiieiiite ittt bbbttt ab bbb 35
8. TROUBLESHOOTING ......ooiiiiiiiie ittt ettt e e ssb e e bn e e sbeee e 37

INZ-TN513327-E i



1. COMMUNICATION FUNCTIONS

1.1 General

* This instrument provides a communication function through RS-232 interface, which allows data transmit to
or receive from the host computer and other devices.

» The communication system is comprised of a master station and slave stations. One slave station (this
instrument) can be connected to one master station.
It is also possible to adapt the instrument to the environment of RS-485 interface using RS-232 <> RS-485
converter. In this case, up to 31 of slave station (present instrument) can be connected per master station.

« Because the master station can communicate with only one slave station at a time, the destination can be
identified by the "Station No" set for each slave station.

« In order that the master station and the slave station can communicate, the format of the transmit/receive data
must coincide. In this instrument, the format of the communication data is determined by the MODBUS
protocol.

[RS-232 «<» RS-485 converter] (recommended article)
Type: KS-485 (non-isolated type)/SYSTEM SACOM Corp.
Type: SI-30A (isolated type)/SEKISUI ELECTRONICS Co., Ltd.

Personal Personal
computer computer
RS-232 RS-232
|__ﬂ— RS-232[=& RS-485 Analyzer
Converter
RS-485
O 0 o 7 ormsense
RS-232 Converter
[ AN NN XN
Y
Analyzer
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2. SPECIFICATIONS

2.1 Communication specifications

Item Specification

Electrical specification Based on EIA RS-232-C
Transmission system 2-wire, semi-duplicate
Synchronizing system Start-stop synchronous system
Connection format 1:1
Number connectable units 1 unit (or 31 if RS-485 interface is used)
Transmission speed 9600bps
Data format Data length 8 bits

Stop bit 1 bit

Parity None

X flow control None
Transmission code HEX value (MODBUS RTU mode)
Error detection CRC-16
Isolation No isolation between transmission circuit and others
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3. CONNECTION

/N WARNING

For avoiding electric shock and malfunctions, do not turn on the power supply untill all wiring

have been completed.

3.1 Terminal allocation (Input/output terminal CN2)

Terminal number Signal name Pin connection
2 Recive Data 1 5
3 Transmit Data PR 9-pin D-Sub
i OO0
5 Signal GND (male)
Others NC 6 9

3.2 Connection

As connecting cable, use a commercially available RS-232 reverse cable.

Master
(PC, forex.) | |

[ ]

Analyzer
Communication

cable

Connect the cable to CN2 on the input/output terminal block (on rear for ZRJ, separate for ZKJ).

4 & +
ed e [Be e B9
Bedl Bd  E® “gdl  Bs

4/ + -
TNL  TN2  TN3 TNG NS

CN2 (communication connector)
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4. SETTING OF COMMUNICATION CONDITION

In order that the master station and instrument can correctly communicate, following settings are required.

« All communication condition settings of the master station are the same as those of instruments.

« All instruments connected on a line are set to "Station Nos. (STno)" which are different from each other. (Any
"Station No." is not shared by more than one instrument.)

4.1 Setitems

The parameters to be set are shown in the following table.

Set them by operating the front panel keys.

Item Val_ue at Setting range Remarks
delivery

Transmission speed 9600bps | Fixed (can not be changed) Set the same
Data length 8 bits | Fixed (can not be changed) communication

: 5 - condition to the master
Stop bit 1 bit Fixed (can not be changed) station and all slave
Parity setting None Fixed (can not be changed) stations.
Station No. 1 O0to31 Set a different value to

(0:communication function stop)

each station.

4.2 Setting operation

Set the station No. on the analyzer maintenance mode display (see the instruction manual).
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5. MODBUS COMMUNICATION PROTOCOL

5.1 General

The communication system by the MODBUS protocol is that the communication is always started from the
master station and a slave station responds to the received message.

Transmission procedures is as shown below.
1) The master station sends a command message to a slave station.

2)  The slave station checks that the station No. in the received message matches with the own station No.
or not.

3)  If matched, the slave station executes the command and sends back the response message.

4)  If mismatched, the slave station leaves the command message and wait for the next command message.

a) Incase when the station No. in the received command message matches with the own slave station

No.
Master to slave Command message| ) Data on
Slave to master |Response message| the line

b) In case when the station No. in the received command message mismatches with the own slave

station No.
Master to slave  |Command message| D Data on
Slave to master (Not respond) the line

The master station can individually communicate with any one of slave stations connected on the same line
upon setting the station No. in the command message.
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5.2 Composition of message

Command message and response message consist of 4 fields ; Station No., Function code, Data and Error
check code. And these are send in this order.

Station No. (1 byte)
Function code (1 byte)
Data (2 to 133 bytes)
Error check code (CRC-16) (2 bytes)

Fig.5-1 Composition of message

In the following, each field is explained.

(1)

(2)

3)

Station No.

Station No. is the number specifying a slave station. Only a slave station that corresponds to a value to
which "Station No." is set on the analyzer maintenance mode display executes a command.

Function code

This is a code to designate the function executed at a slave station.
For details, refer to section 5.4.

Data

Data are the data required for executing function codes. The composition of data varies with function
codes. For details, refer to chapter 6.

A register number is assigned to each data in the analyzer. For reading/writing the data by
communication, designate the register number.

Note that the register number transmitted on message is expressed as its relative address.
The relative address is calculated by the following expression.

| Relative address| = (The lower 4 digits of the | Register numberlj -1

For example, when the resister number designated by a function code is 40003,
Relative address = (lower 4 digits of 40003) — 1
= 0002

is used on the message.
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(4) Error check code

This is the code to detect message errors (change in bit) in the signal transmission.
On the MODUBUS protocol (RTU mode), CRC-16 (Cycric Redundancy Check) is applied.

For CRC calculation method, refer to section 5.5.
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5.3 Response of slave station

(1)

(2)

Response for normal command

To a relevant message, the slave station creates and sends back a response message which corresponds
to the command message. The composition of message in this case is the same as in section 5.2.

Contents of the data field depend on the function code. For details, refer to Chapter 6.

Response for abnormal command

If contents of a command message have an abnormality (for example, non-actual function code is
designated) other than transmission error, the slave station does not execute that command but creates
and sends back a response message at error detection.

The composition of response message at error detection is as shown in Fig. 5-2  The value used for
function code field is function code of command message plus 80y,.

Table 5-1 gives error codes.

Station No.
Function code + 80y

Error code
Error check (CRC-16)

Fig. 5-2 Response message at error detection

Table 5-1 Error code

Error code Contents Description

01H

Illegal function Non-actual function code is designated.
Check for the function code.

02H

Illegal data address A relative address of a resister number to which the
designated function code can not be used.

03H

Illegal data value Because the designation of number is too much, the
area where resister numbers do not exist is
designated.

3)

No response

Under any of the following items, the slave station takes no action of the command message and sends
back no response.

A station number transmitted in the command message differs from the station number specified to
the slave station.

A error check code is not matched, or a transmission error (parity error, etc.) is detected.

The time interval between the composition data of the message becomes longer than the time
corresponding to 24 bits. (Refer to section 5.6  Transmission control procedure)
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5.4 Function code
According to MODBUS protocol, register numbers are assigned by function codes.
Each function code acts on specific register number.
This correspondence is shown in Table 5-2, and the message length by function is shown in Table 5-3.
Table 5-2 Correspondence between function codes and objective address
Function code - Resister No.
No. Function Object No. Contents
034 Read-out Holding register 4xxxx | Read-out/write-in  word data
(continuously)
04y Read-out Input register 3xxxx | Read-out word data
(continuously)
06y Write-in Holding register 4xxxx | Read-out/write-in  word data
104 Write-in Holding register 4xxxx | Read-out/write-in  word data
(continuously)
Table 5-3 Function code and message length [Unit : byte]
Function Number of Command message Response message
code Contents designatable . ] . ]
data Minimum | Maximum | Minimum | Maximum
034 Read-out of word data 64 words 8 8 133
04y Read-out of word data 64 words 8 8 7 133
(read-out only)
06y Write-in of word data 1 word 8 8
104 Write-in of continuous word data 64 words 11 137
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5.5 Calculation of error check code (CRC-16)

CRC-16 is the 2-byte (16-bits) error check code. From the top of the message (station No.) to the end of the
data field are calculated.

The slave station calculates the CRC of the received message, and does not respond if the calculated CRC is
different from the contents of the received CRC code.

The following shows the calculation procedure for CRC-16.

(@)
(b)

(©)
(d)

(€)
(f)

()]

(h)

Store FFFFy into 16 bit register (CRC register).

Subject the 1st byte (8 bits) of transmit message and CRC register contents to an exclusive logical
summation (XOR), and store the result into the CRC register.

Shift the CRC register contents 1 bit to the right.  Store 0 at MSB.

If LSB before shifting is 0, do nothing.
If LSB before shifting is 1, subject it and AOO1H to XOR, and store the result into the CRC register.

Repeat the steps (c) and (d) 8 times (shift by 8 bits).

Execute steps (b) to (e) for the next byte of the transmit message.
Likewise, successively repeat the steps to each byte of the transmit message.

The CRC code that is retained is the value of CRC register that stands when the processing has ended for
latest byte (latest data except error code) of the transmit message.

As error check code of the transmit message, store this CRC value in the order of lower 8 bits and upper 8
bits.

Transmit message (ex.)

01,

06y

004 Successively calculate data included here

82“ to obtain CRC. In this case, CRC = 75
H

ES, /99H.

99, «—
75H4'/

Attach the error check code to
message upon interchanging the
upper and lower orders.

Fig. 5-3 shows the flow of the CRC-16 calculation system.

10
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Start Explanation of variables

CR:CRC error check data (2 bytes)

Set FFFF,, (hexadecimal number) in CR. I:Digits of calculation characters
in command message

| J:Check on the number of times
Setlinl. of CR calculation

|
rl

Exclusive logical sum (XOR) is executed
with CR and one character (1 byte) of #l of
the message, and its results is set in CR.

[
Set1inJ.

Bit at right end NO

of CRis 1?

Shift CR to right by 1 bit, and A001, and| |Shift CR to right
exclusive logical sum (XOR) are executed | |by 1 bit.
and its result is set in CR.

Add 1 to J.

Calculation (8 times) is
finished?

J>8

Add 1tol.

Calculation of all characters is
completed?
I>All characters

(Calculation is executed in the order of
command message station No., function
code and data.)

CR calculation result shall be added to
the last command message in the order
End of LOW byte and HIGH byte.

Fig. 5-3 Flow of CRC-16 calculation
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5.6 Transmission control procedure

(1) Transmission procedure of master station

(2)

The master station must proceed to a communication upon conforming to the following items.

(1-1)
(1-2)
(1-3)
(1-4)

(1-5)

Note)

Before sending a command message, provide 48 bits time or more vacant status.
For sending, the interval between bytes of a command message is below 24 bits time.
Within 24 bits time after sending a command message, the receiving status is posted.

Provide 48 bits time or more vacant status between the end of response message reception and
beginning of next command message sending [same as in (1-1)].

For ensuring the safety, make a confirmation of the response message and make an arrangement
S0 as to provide 3 times or more retries in case of no response, error occurrence, etc.

The above definition is for most unfavorable value. For ensuring the safety, it’s recommended
the program of the master to work with safety factors of 2 to 3. Concretely, it is advised to
arrange the program for 9600 bps with 10 ms or more for vacant status (1-1), and within 1 ms
for byte interval (1-2) and changeover from sending to receiving (1-3).

Description

1) Detection of the message frame
The status on the line of the communication system is one of the 2 below.

(a) Vacant status (no data on line)

(b) Communication status (data is existing)

Instruments connected on the line are initially at a receiving status and monitoring the line.
When 24 bits time or more vacant status has appeared on the line, the end of preceding frame
is assumed and, within following 24 bits time, a receiving status is posted. When data
appears on the line, instruments receive it while 24 bits time or more vacant status is detected
again, and the end of that frame is assumed. |.e., data which appeared on the line from the
first 24 bits time or more vacant status to the next 24 bits time or more vacant status is
fetched as one frame.

Therefore, one frame (command message) must be sent upon confirming the following.
(1-1) 48 hits time or more vacant status precedes before the command message sending.

(1-2) Interval between bytes of 1 command message is smaller than 24 bits time.

2)  Response of this instrument
After a frame detection (24 bits time or more vacant status), this instrument carries out processing
with that frame as a command message. If the command message is destined to the own station,
a response message is returned. Its processing time is 1 to 30 ms (depends on contents of
command message). After sending a command message, therefore, the master station must
observe the following.

(1-3) Receiving status is posted within 24 bits time after sending a command message.

12
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Space time of longer than 5ms is needed

(longer than 10ms is recommended)

<>
Master station — Analyzer
POL1 POL2
%to 30msec
Master station < Analyzer POL1 response data
Data on line ___| pou POL1 response data poL2 [
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6. DETAILS OF MESSAGE

6.1 Read-out of word data

[Function code:034]

Function code

Max. word number read-out in
one message

Relative data address

Resister No.

Contents

034 64 words 0000, — 006Dy 40001—40110 User setting
(1) Message composition
Command message composition (byte) Response message composition (byte)
Station No. Station No.
Function code Function code
Read-out start No. | Upper Read-out byte number Read-out word number X 2
(relative address) | Lower Upper
Contents of the
Read-out word Upper fistworddata || gyyer
number 1to 64
Lower Contents of the|Upper
CRC data Lower next word data Lower
Upper o T
Contents of the|Upper
last word data Lower
Lower
CRC data
Upper
* Arrangement of read-out word data
MSB LSB
Upper byte of contents of the first word data
Lower byte of contents of the first word data
Upper byte of contents of the next word data
Lower byte of contents of the next word data
Upper byte of contents of the last word data
Lower byte of contents of the last word data
(2) Function explanations

Word data of continuous word numbers from the read-out start No. can be read.

are transmitted from the slave station in the order of upper and lower bytes.

Read-out word data

14
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(3) Message transmission (example)

The following shows an example of reading out from No. 1 station the setting CH2 (2nd component)
range-1 zero and span calibration concentration.

Relative address of CH2 range-1 zero calibration concentration setting: 00044 Data number: 02

Command message composition (byte) Response message composition (byte)
Station No. 01y Station No. 01y
Function code 034 Function code 034
Read-out start No. Upper | 004 Read-out byte number 04y
(relative address) Lower |04y Contents of the Upper |00y
Read-out word Upper |00y first word data Lower |00y
number Lower |02y Contents of the Upper |03y
Lower |85y next word data Lower |E8y
CRC data
Upper |CA4 CRC data Lower |[FAy4
Upper 8Dy

* Meaning of read-out data

CH2 range-1 zero calibration concentration setting 00 00y
(contents of first word data)

CH2 range-1 span calibration concentration setting 03 E84 = 1000
(contents of next word data)

|
o

Provided decimal point position = 1, measurement unit =1,
CH2 range-1 zero calibration concentration = 0.0 ppm
CH2 range-1 span calibration concentration =100.0 ppm

For handling of decimal point and unit, refer to Section 7.1.
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6.2 Read-out of read only word data [Function code:04]

Function |Max. word number read-out in| Relative data address Resister No. Contents
code one message
00004 —00BDy 30001—30190 Measurement value and
044 64 words status
0425,— 0447, 31062—31096 Fixed setting

(1) Message composition

Command message composition (byte) Response message composition (byte)
Station No. Station No.
Function code Function code
Read-out start No. Upper Read-out byte number Read-out word number X 2
(relative address) Lower Contents of the | Upper
Read'out Word Upper fiI’St WOI’d data Lower
number Lower Contents of the | Upper
Lower next word data | ower
CRC data
Upper - -
Contents of the last|Upper
word data Lower
Lower
CRC data
Upper

* Arrangement of read-out word data
MSB LSB

Upper byte of contents of the first word data
Lower byte of contents of the first word data
Upper byte of contents of the next word data
Lower byte of contents of the next word data

Upper byte of contents of the last word data
Lower byte of contents of the last word data

(2) Function explanations

Word data of continuous word numbers from the read-out start No. can be read. Read-out word data
are transmitted from the slave station in the order of upper and lower bytes.
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(3) Message transmission (example)

The following shows an example of reading out from No. 1 station the CH5 measurement concentration,
decimal point position and measurement unit.

Relative address of CH5 measurement concentration: 000Cy  Data number: 034

Command message composition (byte) Response message composition (byte)
Station No. 01, Station No. 014
Function code 044 Function code 044
Read-out start No. Upper | 004 Read-out byte number 064
(relative address) Lower |0Cy Contents of the Upper |04,
Read-out word Upper |00y first word data Lower |BOy
number Lower |03y Next word data Upper |00y
Lower |70y contents Lower |02y
CRC data
Upper |08y Latest word data | Upper | 00w
contents Lower OOH
Lower |81y
CRC data
Upper 0Dy

* Meaning of read-out data

First word data contents 04 BOy=1200
Next word data contents 00 024= 2 (decimal point position)
Latest word data contents 00 004= 0 (vol %)

In the above case, measurement concentration = 12.00 vol%

For handling of decimal point and unit, refer to Section 7.1.
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6.3 Write-in of word data (1 word) [Function code:064]

Function code

Max. word number write-in
in one message

Relative data address

Resister No.

Contents

00004 —006Dy

40001—40110

User setting

064 1 word -
07D04—07D14 42001—42002 Operation command
(1) Message composition
Command message composition (byte) Response message composition (byte)
Station No. Station No.
Function code Function code
Write-in designate | Upper Write-in Upper
No. (relative designate No.
address) Lower (relative address) | LOWer
Upper ite-i Upper
Write-in word data PP write-in word PP
Lower data Lower
Lower Lower
CRC data CRC data
Upper Upper
(2) Function explanation
Designated word data is written in write-in designate No.  Write-in data are transmitted from master
station in the order of upper and lower bytes.
(3) Message transmission (example)

The following shows an example of transmitting the "ZERO" key command to No. 1 station.
Key operation command Relative address: 07D0y

Command message composition (byte)

Station No. 01y
Function code 064
Write-in designate | Upper 074
No. (relative
address) Lower DOy
Upper 00
Write-in word data PP H ZERO key
Lower 404 command
Lower 884
CRC data
Upper | B74

Response message composition (byte)

Station No. 014
Function code 06y
Write-in designate | Upper 074
No. (relative

address) Lower DOy

Upper 00
Write-in word data PP &
Lower 404
Lower 884

CRC data

Upper B7n

18
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6.4 Write-in of continuous word data [Function code:104]

Function code | Max. word number write-in Relative data address Resister No. Kind of data
in one message
104 64 words 00004 — 006Dy 40001—40110 User setting

(1) Message composition

Command message composition (byte) Response message composition (byte)
Station No. Station No.
Function code Function code
Write-in start No. | Upper Write-in start No. Upper
(relative address) | Lower (relative address) Lower

Write-in word Upper Write-in word Upper
number 11064
Lower number Lower
. Lower
Write-in byte number } Write-in word number X 2 CRC data
Upper
First write-in word | Upper
data Lower
Next write-in word | Upper
data Lower

Last write-in word | Upper

data Lower
Lower

CRC data
Upper

* Arrangement of write-in word data
MSB LSB

Upper byte of contents of the first word data
Lower byte of contents of the first word data

Upper byte of contents of the next word data

Lower byte of contents of the next word data

Upper byte of contents of the last word data

Lower byte of contents of the last word data

(2) Function explanation

Word data of continuous word number is written from write-in start address. Write-in word data are
transmitted from master station in the order of upper and lower bytes.

INZ-TN513327-E



(3)

Message transmission (example)

The following shows an example of writing the CH1 (1st component) alarm settings to No. 1 station.

CHL1 range-1 high alarm setting = 13884 (= 5000p)
CH1 range-1 low alarm setting = 000A4 (= 10p)
CHL1 range-2 high alarm setting = 03E8 (= 1000p)
CH1 range-2 low alarm setting = 000Ay (= 10p)

CH1 range-1 high alarm setting  Relative address: 00234

Command message composition (byte)

Data number: 04

Response message composition (byte)

Station No. 01y
Function code 104

Upper 00
Write-in start No. PP L
Lower 234
Write-in word Upper 00y
number Lower 04
Lower 304

CRC data

Upper 004

Station No. 01y
Function code 104

Upper 00
Write-in start No. PP H
Lower 234
Write-in word Upper 00y
number Lower 04
Write-in byte number 084
First write-in word | Upper 13y
data Lower 88y
Next write-in word | Upper 00y
data Lower | O0A4
Next write-in word | Upper 03y
data Lower | E8y
Last write-in word | Upper 00y
data Lower | OA,
Lower E2,

CRC data

Upper Aby

Since the transmission data can not include a decimal point, data of 500.0 is

transmitted as "5000".

For transmission format of each data, refer to the Address map (Chapter 7).

20
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/. ADDRESS MAP AND DATA FORMAT

7.1 Data format

7.1.1

7.1.2

Transmission data format

The MODBUS protocol used in this instrument is RTU (Remote Terminal Unit) mode.
Transmitted data is "numeric value"” and not ASCII code".

Handling of decimal point position and measurement unit

When transmitted, the calibration concentration setting, alarm's high and low limits and measurement
concentration data have no decimal point nor measurement unit.

Calculate exact values of data upon point positioning as shown below.

(@) Calibration concentration setting (register No. 40001 to 40020)
Alarm setting (register No. 40036 to 40055)

You can know the point position for each CH (channel) and each range, and unit upon reading in
the decimal point position data (register No. 31087 to 31096), and the unit data (register No.
31067 to 31076).

The decimal point position data has a value of 0, 1, 2 or 3. You can obtain an exact value by the
following calculation.

Case 0: Calibration concentration setting data /1
Case 1: Calibration concentration setting data /10
Case 2: Calibration concentration setting data /100
Case 3: Calibration concentration setting data /1000

The unit data has a value of 0, 1, 2 or 3, that corresponds as follows.

Case 0: vol%
Case 1: ppm
Case 2: mg/m°
Case 3: g/m®

For example, if:

CHL1 range-1 span calibration concentration setting (register No. 40002) = 2000,
CH1 range-1 decimal point position (register No. 31087) = 1, and
CH1 range-1 unit (register No. 31067) = 1,

the value is 200.0 ppm.

For writing-in, proceed in the reverse. To obtain 200.0 ppm, write 2000 as calibration
concentration setting.

The decimal point position and unit are unchangeable because fixed to each CH and each range.
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(b) Measurement concentration (register No. 30001 to 30036)
The decimal point position and measurement unit for each concentration are stored in registers
following that of concentration, and can be known by reading them in.

The meaning of decimal point position data and measurement unit data values are the same as in
(a) above.

For example, if:

CH3 measurement concentration (register No. 30007) = 1270,
CH3 decimal point position (register No. 30008) = 2,
CH3 measurement unit (register No. 30009) = 0,

the value is 12.70 vol%

7.1.3 Handling at measurement data over-range

Even if the measurement data is at over-range, with "— — — —" displayed on the screen, the
concentration that stands then is transmitted as read-out measurement concentration.
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7.2 Address map

For details of functions and settable ranges of different parameters, refer to the instruction manual for the
analyzer.

Word data [read-out/write-in]: Function code [03y, 064, 104]
User settings

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Read-out/write-in data corresponding model
parameter

00004 40001| Word [CH1 range-1 zero calibration 0 to 9999 Calibration value R/IK
concentration

0001,| 40002| Word [CH1 range-1 span calibration Decimal point position R/IK
concentration depends on range

00024 40003| Word [CH1 range-2 zero calibration R/IK
concentration

0003,| 40004| Word |CH1 range-2span calibration R/IK
concentration

0004| 40005| Word |CH2 range-1zero calibration R/IK
concentration

0005,| 40006| Word [CH2 range-1 span calibration R/IK
concentration

0006y  40007| Word |CH2 range-2 zero calibration R/IK
concentration

00074 40008 Word |CH2 range-2 span calibration R/IK
concentration

00084 40009 Word [CH3 range-1 zero calibration R/IK
concentration

00094 40010 Word |CH3 range-1 span calibration R/IK
concentration

000A, 40011 Word |CH3 range-2 zero calibration R/IK
concentration

000By| 40012| Word [CH3 range-2 span calibration R/IK
concentration

000Cy| 40013| Word [CHA4 range-1 zero calibration R/IK
concentration

000Dy| 40014 Word |CH4 range-1 span calibration R/IK
concentration

000E,| 40015( Word |CH4 range-2 zero calibration R/IK
concentration

000Fy| 40016| Word |CH4 range-2 span calibration R/IK
concentration

00104 40017| Word |CH5 range-1 zero calibration K
concentration

0011, 40018| Word |CH5 range-1 span calibration K
concentration

00124| 40019 Word |CHS5 range-2zero calibration K
concentration

00134| 40020 Word |CHS5 range-2 span calibration K
concentration
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Word data [read-out/write-in]: Function code [034, 064, 104]
User settings

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Read-out/write-in data corresponding model
parameter

0014y 40021 Word |CH1 auto calibration switch 0,1 Auto calibration R/K
00154 40022 Word [CH2 auto calibration switch (0: Do not calibrate in auto component R/IK
0016, 40023 Word |CH3 auto calibration switch o RIK
0017y 40024 Word [CH4 auto calibration switch calibration) R/K
00184 40025 Word [CHS5 auto calibration switch K

0019y 40026 Word |CH1 zero calibration switch 0,1 About zero R/K
001A4| 40027 Word |CH2 zero calibration switch (0: Selectable zero calibration R/IK
001B,|  40028| Word |CH3 zero calibration switch o, once) RIK
001Cy 40029 Word [CH4 zero calibration switch R/K
001Dy 40030 Word |CHS5 zero calibration switch K

001Ey 40031| Word [CH1 calibration range switch 0,1 About calibration R/IK
001F4| 40032| Word |CH2 calibration range switch (0: Calibrate indicated range range R/IK
00204 40033| Word [CHS3 calibration range switch (l):nlgélibrate both ranges at R/IK
0021,| 40034| Word |CH4 calibration range switch same time) R/IK
0022, 40035 Word [CHS5 calibration range switch K

00234 40036 Word [CH1 range-1 high alarm setting |0 to 9999 Alarm setting R/K
0024,| 40037| Word |CH1 range-1 low alarm setting Decimal point position R/IK
00254 40038 Word [CH1 range-2 high alarm setting depends on range R/IK
00264 40039 Word [CH1 range-2 low alarm setting R/IK
00274 40040 Word [CH2 range-1 high alarm setting R/IK
00284 40041 Word [CH2 range-1 low alarm setting R/IK
00294 40042 Word [CH2 range-2 high alarm setting R/K
002A4| 40043 Word |CH2 range-2 low alarm setting R/IK
002By| 40044| Word |CH3 range-1 high alarm setting R/IK
002Cy|  40045| Word |[CH3 range-1 low alarm setting R/IK
002Dy| 40046 Word |CH3 range-2 high alarm setting R/IK
002E4| 40047 Word |CH3 range-2 low alarm setting R/IK
002Fy|  40048| Word |CH4 range-1 high alarm setting R/IK
00304 40049 Word [CH4 range-1 low alarm setting R/IK
00314 40050 Word [CH4 range-2 high alarm setting R/K
00324 40051 Word [CH4 range-2 low alarm setting R/IK
0033y 40052| Word |CH5 range-1 high alarm setting K

00344 40053 Word [CHS5 range-1 low alarm setting K

00354 40054 Word [CHS5 range-2 high alarm setting K

00364 40055 Word [CHS5 range-2 low alarm setting K
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Word data [read-out/write-in]: Function code [03y, 064, 104]
User settings

Relative | Register [ Data Remarks or Relevant
address No. type Memory contents Read-out/write-in data corresponding model
parameter
00374| 40056| Word |CH1 alarm mode 0,1,2,3,4 Alarm setting R/IK
0038,| 40057 Word [CH2 alarm mode (0: High limit alarm, RIK
0039,,| 40058 Word [CH3 alarm mode L Low limit alarm, RIK
2: High or low limit)
003A4 40059 Word [CH4 alarm mode 3: High-high limit alarm, R/K
003By 40060| Word |CH5 alarm mode 4: Low-low limit alarm K
003Cy 40061 Word [CH1 alarm switch 0,1 R/K
003Dy| 40062 Word |CH2 alarm switch (0: Alarm OFF, R/IK
003Ey 40063 Word [CH3 alarm switch 1: Alarm ON) R/K
003Fy 40064| Word |CH4 alarm switch R/K
00404 40065 Word [CH5 alarm switch K
00414 40066 Word |Alarm hysteresis 0000H to 0014H R/IK
(0 to 20%FS)
00424| 40067 Word |Auto calibration start time(day) |00H to 06H (Sun. to Sat.)  [Setting of auto R/IK
00434| 40068 Word |Auto calibration start time(hour) |00H to 23H (BCD code) calibration R/K
00444 40069 Word |Auto calibration start time(min) |00H to 59H (BCD code) R/IK
00454 40070 Word |Auto calibration cycle R/K
0046, 40071 Word |Auto calibration cycle unit 0,1 (0: h, 1: days) R/IK
00474 40072 Word |Auto calibration switch 0,1 (0: OFF, 1: ON) R/IK
00484 40073 Word |Auto calibration gas flow time 003CH to 0257H R/K note) 3
(60 to 599 sec)
00494 40074| Word |Key lock switch 0,1 (0: OFF, 1. ON) Key lock R/IK
004A,| 40075 Word |Remote range switch 0,1 (0: OFF, 1: ON) Remote range R/IK note) 3
004By| 40076| Word [Response time 1 0000H to 0063H Response time R/IK
004Cy|  40077| Word [Response time 2 (0099 sec) *(a) R/K
004Dy| 40078 Word |Response time 3 R/K
004E4| 40079 Word |Response time 4 K
004Fy|  40080| Word [Response time 5 K
00504 40081 Word |Response time 6 K
00514 40082 Word |Response time 7 K
0052, 40083 Word |Response time 8 K
00534 40084 Word |Oxygen meter response time R/K
00544 40085 Word |1st order moving average period |0000H to 003bH Average period R/K
00554 40086 Word [2nd order moving average period (0to 59 min or 1to 4 h) R/IK
00564 40087 Word |3rd order moving average period R/K
00574 40088 Word |4th order moving average period K
00584 40089 Word |1st order moving average period |0,1 R/IK
unit
00594 40090 Word [2nd order moving average period (0: h, 1: min) R/IK
unit
005A4| 40091 Word |3rd order moving average period R/K
unit
005By|  40092| Word (4th order moving average period K
unit
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Word data [read-out/write-in]: Function code [034, 064, 104]
User settings

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Read-out/write-in data corresponding model
parameter
005Cy| 40093 Word |Hold switch 0,1 (0: OFF, 1: ON) Output hold R/IK
005Dy| 40094 Word |Oxygen conversion reference 01H to 13H(1% to 19%) Oxygen conversion [R/K
value reference value
005Ey 40095 Word [Peak alarm switch 0,1 (0: OFF, 1: ON) Setting of peak
005F4 40096 Word |Peak alarm concentration 0064H to 03e8H alarm
(100 to 1000ppm)
0060y 40097 Word |Peak alarm count 0001H to 0063H R/K
(1 to 99 times)
00614 40098 Word |Peak alarm hysteresis 0000H to 0014H R/IK
(0 to 20%FS)
00624 40099 Word [Auto zero calibration start (day) |00H to 06H (Sun. to Sat.) |Setting of auto zero |R/K
00634| 40100 Word |Auto zero calibration start (hour) |00H to 23H (BCD code) calibration R/IK
00644 40101 Word |Auto zero calibration start (min) |00H to 59H (BCD code) R/IK
00654 40102 Word [Auto zero calibration cycle R/IK
00664 40103| Word [Auto zero calibration cycle unit 0,1 (0: h, 1: days) R/IK
0067y 40104 Word |Auto zero calibration switch 0,1 (0: OFF, 1:ON) R/K
00684 40105 Word [Auto zero calibration gas flow 003CH to 0257H R/IK
time (60 to 599 sec)
0069,| 40106 Word |CH1 range change setting 0,1 (0: range-1, 1: range-2) Range Ch"’_‘ngeover R/IK
(disabled if remote
006Ay| 40107| Word [CH2 range change setting range ON) R/IK
006By| 40108| Word |CH3 range change setting R/IK
006Cy| 40109| Word [CH4 range change setting R/IK
006Dy 40110 Word |CHS5 range change setting K
006EH 40111| Word [Ch1 range change method 0,1,2 3
006Fy 40112 Word |Ch2 range change method (0:manual, 1:remote, 2:auto) 3
00704 40113| Word |Ch3 range change method 3
00714 40114 Word |Ch4 range change method 3
00724 40115 Word |Ch5 range change method 3
00734 40116 Word |Ch1 auto calibration range 0,1 (0O:range-1, 1:range-2) 3
00744 40117 Word |Ch2 auto calibration range 3
00754 40118 Word |Ch3 auto calibration range 3
00764 40119 Word |Ch4 auto calibration range 3
00774 40120 Word |Ch5 auto calibration range 3
00784 40121| Word [Alarm 1 target channel 0,1,2,3,4,5,6 3
00794 40122 Word |Alarm 2 target channel 3
007A4| 40123 Word |Alarm 3 target channel 3
007By|  40124| Word |Alarm 4 target channel 3
007Cy|  40125| Word [Alarm 5 target channel 3
007Dy| 40126 Word |Alarm 6 target channel 3
007E4| 40127 Word |alarm-6 range-1 high alarm setting|0 to 9999 Alarm-6 setting 3
007Fy| 40128| Word |alarm-6 range-1 low alarm setting [Decimal point position 3
00804 40129 Word [alarm-6 range-2 high alarm setting|depends on range 3
0081, 40130 Word |alarm-6 range-2 low alarm setting 3
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Word data [read-out/write-in]: Function code [03y, 064, 104]
User settings

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Read-out/write-in data corresponding model
parameter
0082y 40131 Word |alarm-6 alarm mode same as alarm Chlto 5 3
00834 40132| Word |alarm-6 alarm switch same as alarm Ch1to 5 3
0084,  40133| Word |auto calibration gas flow time 1 |003Ch to 0384H 3
0085, 40134 Word |auto calibration gas flow time 2 |(60 to 900 sec) 3
00864 40135 Word |auto calibration gas flow time 3 3
00874 40136 Word |auto calibration gas flow time 4 3
00884 40137 Word |auto calibration gas flow time 5 3
00894 40138 Word |auto calibration gas flow time 6 3
008A4| 40139 Word |auto calibration gas flow time 7 3
008By| 40140| Word [Hold change (0: Last value, 1: Setting) 3
008Cy| 40141| Word (Chl hold set value 0 to 100 (%FS) 3
008Dy 40142| Word |Ch2 hold set value 3
008Ey 40143| Word |Ch3 hold set value 3
008F4 40144 Word [Ch4 hold set value 3
0090y 40145 Word [Ch5 hold set value 3
00914 40146 Word |Blowback start (day) 00H to 06H (Sun. to Sat.)  [Blowback setting |3
0092, 40147| Word |Blowback start (hour) 00H to 23H (BCD code) (Option) 3
0093, 40148 Word |Blowback start (min) 00H to 59H (BCD code) 3
0094, 40149( Word [Blowback cycle 1t0 99 (h), 1to 7 (days) 3
0095, 40150 Word [Blowback cycle unit 0,1 (0:h, 1:days) 3
00964 40151| Word |Blowback switch 0,1 (0:OFF, 1:0N) 3
00974 40152 Word |Gas displacement time after 003Ch to 0384H 3
blowback (60 to 900 sec)

00984 40153 Word [Measurement point change cycle |1 to 60 (min), 1 to 99 (h) Measurement point |3
00994 40154 Word lI:/Inei:tasurement point change cycle (0,1 (0:min, 1:h) ((:g%r;igoenietting

009A4| 40155 Word |Measurement point change 003Ch to 0384H 3

displacement time (60 to 900 min)
009By| 40156| Word [Measurement point change setting|0,1,2 (0: Line 1, 1: Line 2, 3
2: Change)
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Word data [write-in] : Function code [064]
Operation command

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Write-in data corresponding model
parameter
07D0y 42001| Word |Keying command 01H:MODE Sending a value R/IK
02H: Side simulates keying
04H: Up, 08H: Down
10H: ESC. 20H: ENT
40H: ZERO, 80H: SPAN
07D14| 42002 Word |Display change 1: Return to measurement |Forcetoreturnto [R/K
mode display measurement mode
07D24| 42003 Word |Auto calibration 1; Execute auto calibration |Auto calibrationis |3/5
executed only once.
07D3y 42004 Word [Auto zero calibration 1; Execute auto zero Auto zero 3/5
calibration calibration is
executed only once.
07D4y 42005 Word |Blowback 1; Execute blowback Blowback is 3

executed only once.

(Option)
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Word data [read-out only] : Function code[04 4]

Measurement value and status

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Read-out data corresponding model
parameter
0000y 30001 Word [CH1 concentration R/K
00014| 30002 Word |CH1 decimal point position Concentration: -9999 to R/IK
0002, 30003| Word |CH1 measurement unit 9999 RIK
00034 30004] Word [CH2 concentration fxg:thf(?r:r\fvﬁ?r?gL?tlr(]j%ctlomal RIK
00044, 30005 Word |CH2 decimal point position point) R/IK
0005,| 30006| Word |CH2 measurement unit Decimal point position: 0,1,2,3 R/IK
0006,| 30007| Word |CH3 concentration (0; concentration/1 R/IK
0007y  30008| Word |CH3 decimal point position 1; concentration/10 R/IK
0008,| 30009 Word [CH3 measurement unit 2; concentration/100 RIK
0009,| 30010 Word |CH4 concentration 3; concentration/1000) RIK
000A4 30011| Word [CH4 decimal point position Measurement unit: 0, 1, 2, 3 R/IK
000By 30012| Word |CH4 measurement unit (0; vol% R/IK
000Cy 30013| Word |CHS5 concentration 1; ppm R/K
000Dy| 30014 Word |CH5 decimal point position 2; mg/m® R/IK
000E,| 30015 Word [CH5 measurement unit 3; g/m’) RIK
000F4 30016 Word [CH6 concentration R/K
00104| 30017 Word |CH6 decimal point position R/IK
00114 30018| Word |CH6 measurement unit Transmit values under R/K
00124 30019 Word [CH7 concentration gg;ﬁirt‘itonr:sasureme”t RIK
00134| 30020 Word |CH7 decimal point position R/IK
00144 30021| Word |CH7 measurement unit R/K
00154 30022| Word |CH8 concentration R/K
00164 30023 Word |CH8 decimal point position R/IK
0017y 30024 Word [CH8 measurement unit R/K
0018y 30025 Word [CH9 concentration K
00194 30026 Word [CH9 decimal point position K
001A4 30027| Word |CH9 measurement unit K
001By 30028| Word |CH10 concentration K
001Cy| 30029| Word [CH10 decimal point position K
001Dy 30030 Word [CH10 measurement unit K
001Ey 30031 Word [CH11 concentration K
001Fy| 30032| Word |CH11 decimal point position K
00204 30033 Word [CH11 measurement unit K
00214 30034| Word |CH12 concentration K
00224 30035 Word |CH12 decimal point position K
00234 30036 Word |CH12 measurement unit K
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Word data [read-out only] : Function code[04 4]

Measurement value and status

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Read-out data corresponding model
parameter
0024y 30037 Word |Peak count 0 to 100 times/hour R/K
00254 30038| Word |CH1 current range 0,1 R/IK
00264 30039 Word [CH2 current range (0; range-1, 1;range-2) R/IK
00274 30040 Word [CH3 current range R/IK
00284 30041 Word [CH4 current range R/IK
00294 30042 Word [CHS5 current range K
002A4| 30043 Word |CH1 high/low limit alarm 0,1,23,4 Whether or how R/IK
002B.|  30044| Word [CH2 high/low limit alarm (0: No alarm, alarm is currently |,
- — 1: High limit alarm, produced.
002Cy| 30045 Word |CH3 high/low limit alarm 2: Low limit alarm R/IK
002Dy 30046 Word |CH4 high/low limit alarm 3: High-high limit alarm, R/IK
002E,|  30047| Word |CHS high/low limit alarm 4: Low-low limit alarm K
002Fy 30048| Word |Peak count alarm 0,1 (0: No, 1: Yes) R/IK
00304| 30049 Word |Auto (Auto zero) calibrationin 0,1 (0: No, 1: Yes) R/IK
progress
00314 30050 Word [CH1 zero calibration in progress |0,1 (0: No, 1: Yes) R/IK
00324 30051 Word [CH2 zero calibration in progress R/IK
00334 30052 Word [CH3 zero calibration in progress R/IK
00344 30053 Word [CH4 zero calibration in progress R/IK
00354 30054 Word [CHS5 zero calibration in progress K
00364 30055 Word [CH1 span calibration in progress R/IK
00374 30056 Word [CH2 span calibration in progress R/IK
00384 30057 Word [CH3 span calibration in progress R/IK
00394 30058 Word [CH4 span calibration in progress R/IK
003A4| 30059 Word |CHS span calibration in progress K
003By| 30060 Word |Instrument error 0,1 (0; No, 1; Yes) Whether error is R/IK
produced
003Cy| 30061 Word |Calibration error 0,1 (0; No, 1; Yes) Whether error is R/IK
produced
003Dy| 30062| Word |Latest error No. -1to 9 (Error No.-1) * (b)  |Error log contents  |R/K
003E,| 30063 Word |Latest error WEEK 0to 6 (Sun. to Sat.) (Date of the month o ¢
appears in the
003Fy 30064 Word [Latest error HOUR 0to 23 (hours) WEEK data field R/K
. with improved ZKJ
0040y 30065 Word |[Latest error MIN 0to59 (min) version 3.) R/IK
00414 30066 Word |Latest error TARGET Oto4 R/K

30

INZ-TN513327-E




Word data [read-out only] : Function code[04 4]

Measurement value and status

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Read-out data corresponding model
parameter
0042, 30067| Word |The previous error No. -1to 9 (Error No.-1) R/IK
00434 30068 Word |The previous error WEEK 0 to 6 (Sun. to Sat.) R/IK
00444 30069 Word |The previous error HOUR 0 to 23 (hours) R/IK
00454 30070 Word |The previous error MIN 0to59 (min) R/IK
00464 30071 Word |The previous error TARGET Oto4 R/IK
R/IK
| | | v
007E4| 30127 Word |Oldest error No. -1to 9 (Error No.-1) R/IK
007Fy| 30128| Word |Oldest error WEEK 0 to 6 (Sun. to Sat.) R/IK
0080y 30129 Word [Oldest error HOUR 0to 23 (hour) R/K
0081, 30130| Word |Oldest error MIN 0to59 (min) RIK
00824 30131| Word |Oldest error TARGET Oto4 R/K
0083y 30132| Word |Error 1 0,1 (0: No, 1: Yes) Whether error is R/IK
0084, 30133 Word |Error 2 currently produced |
0085y 30134 Word |Error 3 R
00864 30135 Word |[Error 10 R/K
0087, 30136| Word |CH1 Error 4 0,1 (0: No, 1: Yes) R/IK
00884 30137| Word |CH1 Error5 R/IK
00894 30138| Word |CH1 Error 6 R/IK
008A4| 30139| Word |CH1 Error7 R/IK
008By| 30140| Word [CH1 Error 8 R/IK
008Cy 30141 Word [CH1 Error 9 R/K
R/IK
| | | RK
0099y 30154| Word |CH4 Error 4 0,1 (0: No, 1: Yes) R/IK
009A4 30155 Word [CH4 Error 5 R/K
009By| 30156 Word [CH4 Error 6 R/IK
009Cy| 30157| Word [CH4 Error 7 R/IK
009Dy 30158 Word |CH4 Error 8 R/IK
009E4|  30159| Word |CH4 Error 9 R/IK
009Fy| 30160| Word [CH5 Error 4 0,1 (0: No, 1: Yes) K
00AO0y 30161 Word [CH5 Error 5 K
00Aly 30162 Word [CH5 Error 6 K
00A2, 30163 Word [CH5 Error 7 K
00A34| 30164 Word |CHS5 Error 8 K
00A4,[ 30165 Word |CHS5 Error 9 K
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Word data [read-out only] : Function code[04 4]

Measurement value and status

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Read-out data corresponding model
parameter
00A5, 30166| Word |CH1 auto zero calibration in 0,1 (0: No, 1: Yes) R/IK
progress
00A6y| 30167| Word [CH1 auto span calibration in R/IK
progress
00A7,4| 30168 Word |CH1 hold in progress 0,1 (0: No, 1: Yes) R/IK
R/IK
| I I RK
00AEH 30175| Word |CH4 auto zero calibration in 0,1 (0: No, 1: Yes) R/IK
progress
00AFy| 30176| Word [CH4 auto span calibration in R/IK
progress
00BOy| 30177| Word |CH4 hold in progress 0,1 (0: No, 1: Yes) R/IK
00B1y| 30178| Word [CHS5 auto zero calibration in 0,1 (0: No, 1: Yes) K
progress
00B2y| 30179| Word [CH5 auto span calibration in K
progress
00B3y| 30180| Word |CHS5 hold in progress 0,1 (0: No, 1: Yes) K
00B4y,[ 30181 Word |Display information (1) *(c) R/IK
00B54 30182| Word |Display information (2) R/IK
00B6y| 30183| Word [Display information (3) R/IK
00B7y| 30184 (Do not use)
00B8y| 30185 (Do not use)
00B9y| 30186 (Do not use)
00BA4| 30187 (Do not use)
00BB,| 30188 (Do not use)
00BCy| 30189| Word [Manual calibration channel Cursor CH-1 * (d) R/IK
00BDyx| 30190 (Do not use)
00BEy| 30191| Word [High/Low limit alarm (6) 3
00BF,| 30192 (Do not use)
00COy4| 30193 (Do not use)
00C1y| 30194 (Do not use)
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Word data [read-out only] : Fuction code[044]
Fixed setting

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Read-out data corresponding model
parameter
0425y 31062| Word |CH1 range numbers 1,2 R/IK
04264 31063 Word [CH2 range numbers (2: 1 range, R/IK
04274 31064 Word [CH3 range numbers 2: 2 ranges) R/IK
04284 31065 Word [CH4 range numbers R/IK
0429, 31066 Word [CH5 range numbers K
042A4| 31067 Word |CH1 range-1 unit 0,1,2,3 R/IK
042By| 31068| Word [CH1 range-2 unit (0;vol% R/IK
042C,| 31069 Word |CH2 range-1 unit 1; ppm R/IK
042Dy|  31070| Word [CH2 range-2 unit 2; mg/m3 R/IK
042E,| 31071 Word |CH3 range-1 unit 3; 9/m3) R/IK
042Fy|  31072| Word |CH3 range-2unit R/IK
04304 31073| Word |CH4 range-1 unit R/IK
0431, 31074 Word |CH4 range-2 unit R/IK
04324| 31075 Word |CHS5 range-1 unit K
04334| 31076 Word |CHS5 range-2 unit K
0434y|  31077| Word |CH1 range-1 value 1t0 9999 With improved ZKJ |R/K
version 3, the actual
0435y 31078| Word |CH1 range-2 value range value is R/IK
calculated with the
04364 31079 Word [CH2 range-1 value decimal point R/IK
04374 31080 Word [CH2 range-2 value position taken into  |R/K
consideration.
04384 31081 Word [CH3 range-1 value R/IK
Actual range value
0439 31082| Word |CH3 range-2 value = Read range value /|R/K
X
043A4| 31083 Word |CH4 range-1 value . . R/IK
(Xis1when0is
043By| 31084| Word [CH4 range-2 value selected, 10 when 1 |R/K
is selected, and 100
043Cy| 31085| Word [CH5 range-1 value when 2 is selected, K
043D,|  31086| Word |CHS range-2 value and 1000 when 3 is |
selected for decimal
point position.)
043Ey 31087 Word |CH1 range-1 decimal point position (0,1,2,3 R/IK
043F4| 31088 Word |CH1 range-2 decimal point position |(0: Nothing below decimal R/IK
04404 31089 Word [CH2 range-1 decimal point position pomt,. ) . R/IK
04414 31090 Word [CH2 range-2 decimal point position ;ailn?'g't below deciml R/IK
04424 31091 Word [CH3 range-1 decimal point position 2:2 digits below decimal R/IK
04434 31092| Word [CH3 range-2 decimal point position | point, R/IK
0444,,|  31093| Word [CH4 range-1 decimal point position | 3: 3 digits below decimal R/IK
- - — oint.
0445y 31094| Word |CH4 range-2 decimal point position P R/IK
0446, 31095 Word [CH5 range-1 decimal point position K
04474 31096 Word [CH5 range-2 decimal point position K
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Word data [read-out only] : Fuction code[044]

Fixed setting

Relative | Register | Data Remarks or Relevant
address No. type Memory contents Read-out data corresponding model
parameter

04484 31097 Word |Type: first digit Z 3/5
0449, 31098 Word |Type: second digit KorR 3/5
044A4| 31099 Word |Type: third digit J 3/5
044By 31100| Word |Type: fourth digit 0to9,AtoZ 3/5
044Cy 31101| Word |Type: fifth digit 0to9,AtoZ 3/5
044Dy 31102| Word |[Type: sixth digit 0to9,AtoZ 3/5
044E4 31103| Word |Type: seventh digit 0to9,AtoZ 3/5
044Fy 31104| Word [Type: eights digit 3or5 3/5
04504 31105| Word |Type: ninth digit 0to9,AtoZ 3/5
04514 31106| Word [Type: tenth digit 0to9,AtoZ 3/5
04524 31107| Word |[Type: eleventh digit 0to9,AtoZ 3/5
04534 31108| Word |Type: twelfth digit 0to9,AtoZ 3/5
0454 31109| Word |Type: thirteenth digit 0to9,AtoZ 3/5
04554 31110| Word |Type: fourteenth digit 0to9,AtoZ 3/5
04564 31111| Word [Type: fifteenth digit 0t0o9,AtoZ 3/5
04574 31112| Word |Type: sixteenth digit 0t0o9,AtoZ 3/5
04584 31113 Word |Type: seventeenth digit 0to9,AtoZ 3/5
04594 31114 Word |Type: eighteenth digit 0to9,AtoZ 3/5
045A4 31115 Word |Type: nineteenth digit 0to9,AtoZ 3/5
045By 31116 Word |Type: twentieth digit 0to9,AtoZ 3/5
045Cy 31117| Word |Type: twenty first digit 0to9,AtoZ 3/5
045Dy 31118 Word |Type: twenty second digit 0to9,AtoZ 3/5
045E4 31119| Word |Type: twenty third digit 0t09,AtoZ 3

045Fy 31120| Word |Type: twenty fourth digit 0t0o9,AtoZ 3

04604 31121| Word [Board: first digit 0to9,AtoZ 3/5
04614 31122| Word [Board: second digit 0to9,AtoZ 3/5
0462 31123| Word [Board: third digit 0to9,AtoZ 3/5
0463 31124| Word |(Board: fourth digit 0t0o9,AtoZ 3/5
0464 31125| Word [Board: fifth digit 0to9,AtoZ 3/5
0465 31126| Word |Board: sixth digit 0to9,AtoZ 3/5
04664 31127| Word [Board: seventh digit 0to9,AtoZ 3/5
04674 31128| Word [Board: eights digit 0to9,AtoZ 3/5

Notes
1. Relevant model: R:ZRJ, K:ZKJ.

For data for which only K or R is indicated, there is no data for the other model.

The addresses marked with “3” is used for improved ZKJ version 3 only.

The addresses marked with “3/5” is used for improved ZKJ version 3 and improved ZRJ version 5 only.

2. For contents of *(a) to *(d), refer to Section 7.3 "Supplements to address map".

3. There is no date improved ZKJ version 3.
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7.3 Supplement to address map

*(a) Register No. 40076 to 40083 (response time 1 to 8)
The following shows signals corresponding to response time 1 to 8.

e ZRJ
Response time 1 1st component detector signal
Response time 2 2nd component detector signal
Response time 3 3rd component detector signal
Response time 4 to 8 Unused
The above does not include sensor signals of oxygen.

« ZKIJ

Response time 1

1st component measurement detector signal

Response time 2

1st component interference compensation
detector signal

Response time 3

2nd component measurement detector signal

Response time 4

2nd component interference compensation
detector signal

Response time 5

3rd component measurement detector signal

Response time 6

3rd component interference compensation
detector signal

Response time 7

4th component measurement detector signal

Response time 8

4th component interference compensation
detector signal

The above does not include sensor signals of oxygen.

*(b) Register No. 30062 to 30131 (error log)
Up to 14 errors logged can be read in the order from the latest to older ones.

The contents are as follows.

Error No.: No. of produced error.  Stored value is error number minus 1.
Error WEEK:  Day when error occurred.

Error HOUR: Indicates at what o'clock error occurred.

Error MIN: Indicates at what minutes error occurred.

Error TARGET: No. of CH where error occurred.

CH No. minus 1 is stored.
0 at error No. 1, 2, 3 or 10.
No. of optical system where error occurred minus 1 if error No. is 1 in case of

ZKJ.

INZ-TN513327-E

35



*(c) Register numbers 30181, 30182, 30183 (display information (1), (2), (3))
The display information is values for knowing the current display status of the instrument.

*(d)

» Contents of values of display information (1) (status of each setting panel)

o

© 00 N O Ol b W N -

: Measurement mode display (manual calibration display included)
- Menu mode display

: Changeover of range display

: Calibration setting display

: Alarm setting display

: Automatic calibration setting display

: Peak alarm setting display

: Parameter setting display

: Maintenance mode display

: Factory mode display

10: Auto zero calibration setting display

» Contents of values of display information (2) (status at manual calibration)

0:
: Channel selection display at manual zero calibration

: Zero calibration wait display at manual zero calibration

: Zero calibration in progress display at manual zero calibration
: Channel selection display at manual span calibration

: Span calibration wait display at manual span calibration

: Span calibration in progress display at manual span calibration

© 00 N o o1 b~

Measurement mode display

10: Error contents indication display

« Contents of values of display information (3)
Correspond to value of CH (channel) from which the measurement mode is displayed.
Top channel number minus 1 is stored.

Register number 30189 (manual calibration channel)

Data for knowing a channel (component) which the cursor is positioned at to carry out a calibration at
when a manual calibration is under way.

Channel number to carry out a calibration at minus 1 is stored.
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8. TROUBLESHOOTING

If the communication is unavailable, check the following items.

Oo0oaod

Whether connections are correct.

(instrument)

O

Oooag

Transmission speed
Data length

Stop bit

Parity

Whether all devices related to communication are turned on.

Whether the number of connected instruments and connection distance are as specified
Whether communication conditions coincide between the master station (host computer) and slave stations

9600bps
8 bits
1 bit
None

O  Whether send/receive signal timing conforms to Section 5.6 in this manual.

Whether the station No. designated as send destination by the master station coincides with the station No. of

the connected instrument.

Whether more than one instrument connected on the same transmission line shares the same station No.

Whether the station No. of instruments is set at other than 0.
If it’s 0, the communication function does not work.
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I DATA SHEET

JF= Fuiji Electric

INFRARED GAS ANALYZER FOR STACK GAS

This analyzer consists of an infrared gas analyzer, an O, sen-
sor and a gas sampling device. It is used for simultaneous
and continuous measurement of the NOy, SO,, CO, CO, and
0, components in the flue gas of various boilers, garbage
incinerators, etc.

For CO and O, measurement specifications, the function for
coping with the Japanese regulation on dioxin emission is
incorporated.

FEATURES

1. Gas concentrations of 5 components is measurable simul-
taneously and continuously
NOx, SO,, CO and CO, gas concentration measurements
are integrated by infrared method, to which a zirconia or
magnetic type O, sensor is added for O, measurement.
Therefore, the gas concentrations of 5 components are
simultaneously and continuously measurable.

2.The use of highly sensitive and reliable mass flow detec-
tor allows the range ratio of up to 1:25 with the standard 2
range.

3. Maintenance can be performed from the front side, thus
saving the installation space.
Unitized structure of the analyzing block and gas sampling
module enables better maintenance.

4.Provided with abundant functions including O, correc-
tion output, average value output, automatic calibration,
CO peak count alarm, automatic range changeover, and
alarms.

5.N,0 and CH, can also be measured as an optional feature.
Having warming effect 300 times as high as that of CO,,
N,O is the greenhouse gas most controversial now.

SPECIFICATIONS

1. Standard Specifications
eMeasuring system :
NOx, SO,, CO and CO, ; Ndir type infra-
red
0,; Zirconia type, magnetic type
eMeasurable component and min./max. measurement
range : NOy ; 0 to 50ppm/0 to 5000ppm
SO, ; 0 to 50ppm/0 to 5000ppm
CO ; 0 to 50ppm/0 to 5000ppm
CO, ; 0t0 10%/0 to 20%
0O, ;0t010%/0to 25%
N,O and CH, can be measured as an
optional feature.
eNumber of measurement ranges :
2 Maximum range ratio: 1:25 (Refer to
Code Symbols.)
eWarm-up time : Within 4 hours after poweron

® Analog output signals :

Simultaneous output of signals of 4 to

20 mA DC each (non-isolated or isolated

depending on customer’s code selec-

tion)

¢ Five instantaneous value outputs (NOy,
SO,, CO, CO, and O,)

e Three instantaneous values (NOy, SO,,
CO) after O, correction when provided
with O, sensor

e Three average values (NOy, SO,, CO) af-
ter O, correction when provided with O,
sensor

e Allowable load resistance :

550 Q or less (750 Q or less for isolated

output)

eContact output: (1) Each Ta contact (contact capacity
250V AC, 2 Aor30V DC, 3 A) for:

e Range identification of each component
(Close/1st range) , analyzing block error,
calibration error, auto calibration status,
maintenance status,and CO peak count
alarm

(2) Each 1c contact (contact capacity 250V

AC, 1 Aor30V DC, 1A)for:

e Concentration alarm for each compo-
nent’s instantaneous value (H, L, HL
settable), analyzing block power off

s [-uji Electric Co.,Ltd. — EDS3-138b
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eContact input: Non-voltage contact (1.5 sec or longer)

e Auto calibration start, average value
resetting

Non-voltage contact (Status holded)

e Range changeover (1st range when
contact closes), output hold, remote
pump OFF (OFF when contact closes)

LCD with back light for indicating:

e I[nstantaneous values (NOy, SO,, CO,
CO, and O,)

¢ O, corrected instantaneous values
(NOy, SO,, CO) after O, correction when
provided with O, sensor

¢ O, corrected average values (NOy, SO,,
CO) after O, correction when provided
with O, sensor

e O, average value when provided with
0, sensor

e Peak count value (when provided with
CO, O, analyzer)

e Parameter assignment

eFluorescent lamp in cubicle :

Standard equipment
eRecorder (option) :
Paperless recorder (Fuji Electric's type
PHR) mounted
eGas extractor : Electrical heating type (filter built in)
¢ \Wire mesh filter : 40um mesh of SUS
316 stainless steel
e Flange : JIS 5K B5AFF
e Mass: Approx. 9 kg (excluding gas sam-
pling pipe)
e Power supply voltage: 100 V AC, 50/60
Hz
e Power consumption: Approx 100 VA
e Sampling pipe: Refer to Code Symbols
for materials and length of the pipe.
SUS 316 (length 300, 400, 600, 800,
1000 mm),or titanium (length 600, 800,
1000 mm),or SiC (length 700, 900 mm)
*SUS 316 is used for 800°C or lower.
*Titanium is used for 1000°C or lower.
*SiC is used for 1300°C or lower.
eSample inlet tube :
210 / @8 Teflon tube or heating tube
(max. 30 m)
*The heating tube needs to be specified
in the following cases.
(1) Ambient temperature -5°C or lower
(2) SO, of 50 or 100 ppm
(3) Tube length 10 m or longer in SO,
measurement
(Power supply voltage: 100 V AC, 50/60
Hz, power consumption: 36 VA/m)
eRated operating conditions :
e Ambient temperature: -5 to 40°C (de-
pending on customer's code selection)
e Ambient humidity: 90% RH or less
e Power supply voltage: 100, 110, 115, 200
or 230 V AC £15% (Fluorescent lamp: +
10%)
(depending on customer’s code selec-
tion)
e Frequency: 50 or 60 Hz +0.5 Hz

eIndication :

- ZSU-5 —

e Power consumption: Max. 600 VA
(excluding gas extractor and heating
tube)

eStorage condition:

e Ambient temperature; -20 to 60°C
(Water within the drain pot should be
drained before storage.)

e Ambient humidity; 95%RH or lower
(Required for a oil/coal boiler or when the
first range of the SO, meter for gas dryer
purging is 500 ppm or higher.)

Dew point; -20°C DP or lower
Pressure; 100 kPa to 400 kPa
Dust and mist; None

eExternal dimensions (H xW x D) :

Indoor type; 1710 x 800 x 615 mm

Outdoor type; 1780 x 815 x 700 mm
*Mass : Approx. 300 kg (excluding standard gas)
e Cubicle finish color :

Munsell 5Y7/1 semi-gloss

e Cubicle structure :

Indoor or outdoor installation, of self-

standing type, single-swing front door,

plate thickness 2.3 mm standard (both
cubicle and door)

Six standard gas cylinders (3.4 L)

accommodatable

Note: Fluctuation in the operation period

of 4 hours from the end of warm-
up time is within £2%FS.
eMeasurement Law type approval No.:

SAN991-1 (NOx analyzer)

SAS992-1 (SO, analyzer)

SAC992-1 (CO analyzer)

SE981 (Zirconia O, sensor)

SF011 (Magnetic O, sensor)

*Dry air:

eQOther:



2. Standard Functions

Function

02 Correction

Description
¢ Conversion of measured NOx, SO2 and CO gas concentrations into values at standard O2 concentration
Calculati on: Co Cs (21-On) C :Sample gas concentration after Oz correction
alculating equation - L = 21-Os Cs : Measured concentration of sample gas

Os : Measured Oz concentration
O~ : Standard Oz concentration (4% for petroleum fuel, 5% for
gas fuel, 6% for coal fuel, 12% for garbage incinerator)
Setting range: 0 to 19%
e The result of conversion is indicated and output in a signal of 4 to 20 mA DC.

Auto Calibration

® The gas analyzer is automatically calibrated.

¢ Auto calibration cycle settable range: 1 to 99 hours (1-hour step) or 1 to 40 days (1-day step)

¢ Auto calibration gas injection time settable range: 60 to 599 seconds (in 1-sec step)

e Auto/manual calibration error contact output: Provided when calibration quantity exceeds 50% of full scale.

e Contact output during auto calibration and maintenance: Provided during calibration gas flow and replacement. Also
provided during maintenance.

¢ Auto calibration remote start contact input: Calibration starts at opening after short-circuit for 1.5 sec or longer.

e Standard gas consumption: Approx. 1 year with 3.4L cylinder in a calibration cycle of 7 days

Average Value
after O2 Correction,
02 average value

¢ NOx, SO2 and CO values are averaged after O2 correction, and the result is indicated and output in 4 to 20 mA DC.
 Averaging time is settable by key operation at the front of analyzing block. Settable range: 1 to 59 minutes or 1 to 4 hours
(factory-set at 1 hour)

Remote Output Hold

* The output signal values are collectively held according to external contact input.
¢ Output is held during short-circuit.

Average Value
Resetting Input

¢ Output and indication of average value after O2 conversion are reset according to external contact input.
¢ Qutput and indication are reset at short-circuit for 1.5 sec or longer.

Automatic range changeover

¢ Automatically changed from low range to high range, and from high range to low range.
Low — High: Changed at 90% point of the low range
High — Low: Changed at 80% point of the high range

Remote range
Changeover Input

e | ow or high range is selectable for each sample component via external contact input.
¢ High range is selected for open-circuit, and low range for short-circuit.

Range Identification
Contact Output

e |dentification between low and high ranges is output through a contact.
¢ \When the contact is closed, low range is selected.

Concentration
Alarm Contact Output

¢ Instantaneous value alarm is settable for each sample component. High, Low, High or Low is settable
(by keys at the front of analyzing block).

e Contact output hysteresis is also settable.

e Contact is 1c type.

CO Instantaneous
Value Peak Count Alarm
Contact Output

e Alarm is issued and indicated when CO instantaneous value has exceeded the set limit by the set number of times.
Settable number of times: 1 to 99, alarm settable range: 10 to 1000 ppm (5 ppm step)
® The number of overshootings per hour is indicated.

Analyzing Block
Error Contact Output

e Contact output is provided when the analyzing block is abnormal.

Temperature Input Signal

¢ K thermocouple input x 2 (for recorder available at option)
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3. Performance

eRepeatability :  +0.5% of full scale

eZero drift : +1.0% of full scale or lower/week
(£2.0% of full scale/week when the
range is less than 200 ppm)
Max.£2.0% of full scale/month on O,

sensor
eSpan drift : Max. +2.0% of full scale/week
Max. £2.0% of full scale/month on O,
sensor
elinearity : Max. £1.0% of full scale

*Response time : For 90% indication (after extracting

sample gas through the inlet)

NOy : 120 sec or shorter

SO, :240 sec or shorter

CO :120 sec or shorter

CO, :120 sec or shorter

0O, :120 sec or shorter
eSample gas flow rate :

Approx. 2L/min

4. Standard Requirements for Sample Gas
eTemperature :  Standard : 60 to 800°C
Non standard : 1000°C (titanuim probe)
1300°C (SiC probe)

eDust : 100 mg/Nm? or less

*Pressure : -3k to +3kPa

eComponents: SO, 500 ppm or less
NOy 1000 ppm or less
Co, 0to 15%
CcO 2000 ppm or less
0, 11021%
HCL 100 ppm or less

The remaining N,, H,O

5. Installation Requirements
(1) Selection of a place which does not receive direct sun-
light or radiation from hot substances
If such a place cannot be found, a roof or cover should
be prepared for protection.
(2) Avoidance of a place under heavy vibration
(3) Selection of a place where atmospheric air is clean

SCOPE OF DELIVERY

e (Gas analyzer system

e Specified external drain separator/drain pot
e Specified gas extractor/probe set

e Specified gas inlet tube set

e Standard accessories

ITEMSTO BE PREPARED SEPARATELY

1. Standard gas and pressure regulator
(Refor to ZSY of CODE SYMBOLS)
2. Recorder (when necessary) type PHR
3. Individual inspection of measurement method
4. 1-year spare (Refor to ZBN of CODE SYMBOLS)
5. Waterproof gland for outdoor wiring port (A25A),
Order No.: 8641625
6. Anchor bolt



CODE SYMBOLS

12345678 910111213 14151617181920
sl [ [ 1 [s]-[TLTT]-[TITTTT] Description

Measuring gas component <4th digit>
NOx

NOx,S02,CO
NOx,S02,CO,CO2

02 sensor 02 correction value <5th digit>
Without Without

Zirconia 4% (Oil fuel)

Zirconia 5% (Gas fuel)

Zirconia 6% (Coal fuel)

Zirconia 12% (Refuse incinerator)
Magnetic 4% (Oil fuel)

Magnetic 5% (Gas fuel)

Magnetic 6% (Coal fuel)

Magnetic 12% (Refuse incinerator)

<~ I Nw>»T

NOx measuring range <6th and 7th digit>
Select your code in the table at left.

S0O2 measuring range <9th and 10th digit>
Select your code in the table at left.

CO measuring range <11th and 12th digit>
Select your code in the table at left.

02 measuring range <13th codes>

Without
10/ 25%
3 25%
Measuring Range List CO2 measuring range <14th and 15th digit>
Unit: ppm Y'Y 73”’1”:”1”1” Without
Measuring range | Code MN-+ 10%/ 20.%
MY |-t-a-4-- £-110%/ Without
Without Yy N Y|-bed-de- 20%/ Without
50/100 AB
50/200 AC Isolated output of analog instqntaneous value <16th digit> (Note 1)
50/250 AD (Measured component) (Isglat\on output)
50/500 AE Y Each component Without
50/1000 AF N somed
50/Without AY C Isolated
100/200 BC D Isolated
100/250 BD £ Isolated
100/500 BE F NOx,S02,CO Isolated
100/1000 BF G NOx,502,C0,CO2 Isolated
100/2000 BG H NOx,02 Isolated
100/Without BY J S02,02 Isolated
200/500 CE K CO,02 Isolated
200/1000 CF L NOx,S0z2,02 Isolated
200/2000 CG M NOx,CO,02 Isolated
200/5000 CH N NOx,S02,CO,02 Isolated
200/Without cY P NOx,502,C0O,C0O2,02 Isolated
250/500 DE 02 correction value isolation output <17th digit> (Note 1)
250/1000 DF (Measured component) (Isolation output)
250/2000 DG Each component Without
250/5000 DH NOx Isolated
250/Without DY SO2 Isolated
500/1000 EF CcO Isolated
500/2000 EG NOx,SOz2 Isolated
500/5000 EH NOx,CO Isolated
500/Without EY : S02,CO Isolated
1000/2000 FG 1 NOx,S502,CO Isolated
1000/5000 FH Isolated output of average value after O2 correction <18th digit> (Note 1)
1000/Without FY i1 | (Measured component)  (Isolation output)
2000/5000 GH Of-+-1-- Each component Without
2000/Without GY 1t-1-1-4 NOx Isolated
5000/Without HY 2f-1-1-1S02 Isolated
3t-1-1-4 CO Isolated
4t-1-1-41 NOx,SO2 Isolated
5f-1-1-1 NOx,CO Isolated
Note 1) Only when “Without” is selected for all of s ﬁlc())i%gz co :zg:g:g
the 16 to 18th digits, non-isolated output L ! !
is allowed. Combination of isolated and ! | (Sample gas pressure)  (External drain separator) <19th digit>
non-isolated outputs is not allowed. 1f-+-1-1to +5kPa-------------- Without
2t-+-1-3 to +3kPa-------------- Without
3t-+-1-5 to +1kPa--- --Without
4t-+-1-1to +5kPa-------------- With (Note3)
5t-+-1-3 to +3kPa-------------- With (Note3)
6} -t-{ =510 +1kPa-------------- With (Note3)
Cubicle structure <20th digit>
1t-1 Indoor structure
2}-1{ Outdoor structure




- ZSU-5 —

910111213 14161617181920 212223242526 27282930 31

7
EELLTLIT- LI - LI LI |III|||||||:| Description

Pipe and cable inlets <21th digit>

(Piping port) (Cabling port) (Piping port for external
installation of gas cylinder)

-| Top left Top left Without

-| Top left Top left With 3 inlets on lower left side

-| Top left Top left With 6 inlets on lower left side

9 0O >

Ambient temperature <22th digit>
Standard (-5 to 40°C)
For cold climate (-10 to 40°C)

Instrument nameplate Tag plate Display screen
Instruction manual <23th digit>
4 Standard Without Japanese
Standard With Japanese
Standard Without English
Standard With English
Recorder <24th digit> Recorder (type PHR) available at option

Of- Without
Tt- With (6-point recording: recording contents 1) (Note 2)
2t- With (6-point recording: recording contents 2) (Note 2)
3t- With (6-point recording: recording contents 3) (Note 2)
4t- With (6-point recording: recording contents 4) (Note 2)
5t- With (6-point recording: recording contents 5) (Note 2)
6}- With (6-point recording: recording contents 6) (Note 2)
Zi- With (other recording contents) (Note 2)
Power supply <25th digit>
A 100V AC 50Hz
B 100V AC 60Hz
C 110V AC 50Hz
D 110V AC 60Hz
Recording Code | Code | Code | Code | Code | Code E 115V AC 50Hz
contents 1 2 3 4 5 6 F 115V AC 60Hz
NOX Gf- 200V AC 50Hz
instantaneous @) O | |H- 200V AC 60Hz
value JI- 230V AC 50Hz
Averagevalue | O | O | O O |5 230V AC 60Hz
Application <26th digit>
02 correction O O Af- Standard type, refuse, industrial waste incineration, etc.
Bf- Gas boiler
SO R o )
instzantaneous O O C Slgdge mqneratlon
value D Oil/coal boiler
Average value O O O Offical certificate (Japanese regulation) <27th digit>
Yi- -{ Without
Oz2 correction O Al ---NOx
Bf- ---1S02
Cco Cr- -1CO
instantaneous ©) O
value Dt- -{NOx, SO2
Ef- -1NOx, CO
Averagevalue | O | O O Fl- -INOx, SO2, CO
Gf - -1 NOx, O2
O2 correction O Ht- -1S02, O2
- Ji- -1CO, 02
\%Zldgﬁa“eous olololololo K- -{NOx, SO2, 02
Lr- -1NOx, CO, O2
Combustion M- 1NOx, SO2, CO, O2
temperature (ONG) O
- (Zero gas) <28th digit>
Dust collection
chamber O | O O
temperature -1 Instrumentation air

-1 Air

-1 Standard gas

(Note 4) Order standard gas (type ZSY)
separately.

Note 2) The contents to be recorded with a 6-point recorder are
assigned and connected as specified in the above table
for its delivery.

Recorder type PHR
* If other contents are desired, customer must specify
them separately.

Note 3) Specify this code when the downward inclination of the
sample inlet tube from the gas extraction point to the
analyzer gas inlet is less than 15° or when moisture
content of the sample gas is higher than 30%.

Note 4) Specify code 3 when Measure Act and/or CO2 meter is
selected.
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12345678
sl LT Ts)- (IO )-CO LT -CE T -L - Description
Gas extractor Tube material Tube length Extraction point
temperature <29th digit>
Y-+-1-4-| Without Without Without
Th-r-1-2-| With Without Without -
Af-t-1-4-| With SUS316 300mm 800°C or lower
Bt-+ -| With SUS316 400mm 800°C or lower
Ch-t-1-4-| With SUS316 600mm 800°C or lower
Ef-r-2-2-| With SUS316 800mm 800°C or lower
Gf-t-1-4-| With SUS316 1000mm 800°C or lower
HE-+-1-2-[ With SUS316 1200 mm 800°C or lower
Jb-t-1-4-| With SUS316 1500 mm 800°C or lower
Kp-+-2-4-| With SUS316 2000 mm 800°C or lower
Ph-t-1-4-| With Titanium 600mm 1000°C or lower
Q}-+-1-4-| With Titanium 800mm 1000°C or lower
Rp-+-1-4- With Titanium 1000mm 1000°C or lower
Df-r-1-+-[ With SiC 700mm 1300°C or lower
Fh-t-1-4-| With SiC 900mm 1300°C or lower

Kind of sample inlet tube Length <30th digit>
Without Without
10 / 8mm Teflon tube 5m

®10 / 68mm Teflon tube 10m

- $10 / 68mm Teflon tube 15m

- 610 / 68mm Teflon tube 20m

- $10 / 68mm Teflon tube 25m

- 910 / 68mm Teflon tube 30m

-| $10 / $8mm Teflon tube 50m
Heating tube 10m
Heating tube 15m
Heating tube 20m
Heating tube 25m
Heating tube 30m

Non-standard specifications <31th digit>
Zt4 Other non-standard specifications
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B-Component Gas Sampling System Diagram 1 (Standard type with SOz first range of less than 500ppm)

(1) Gas extractor

—
- Air inlet g———*1 | Sampling module ! -—_———
(7) Flow checker | [Infrared !
! nfrared gas | |
(10) Atmospheric air -, = I @ i g?;|ézgr |
solerlw_m(_:l_valve solen-(\)nilg»:/alve u (6) Membrane filter | 2 [
! —!(3) Gap aspirator |
|_| (12) NO2z/NO : |
. : . J|C 30kPa converter |
Sample gas inlet ﬁtf??zfuhﬂlc 0.5L/min [ | '
+ t (2) Gas conditioner (4) ' |
! *1 ! Electroni
Needle valve X gaescc'(‘,’(ﬂ':r ! :
. } I
(5) Solenoid | [Infrared gas|| !
valve il analyzer |
= | | EEEk i)
ZERO[NO [s0: [co [co: [0 N
T T - i e ragu
Pressure ragulator '
G OO (9)
. Zirconia type
02 analyzer
= Air NO | [SO2 co CO2
/N2 /N2 /N2 /N2 | '
Drain g3 (8) Standard gas
Filter regulator
30kPa !
- - - - - - - ﬂ |
Instrumentation air inlet Exhaust
Functions of Individual Components
(1) Gas extractor: Gas extraction, with heating type (11) Switching box: 7 power ON-OFF switches of the fol-

stainless steel filter having a stan-
dard diameter of 40pum
Gas conditioner:
Removes drain, mist and dust, and
monitors the gas pressure.
Gas aspirator: Aspirates sample gas (Flow rate of
sample gas: Approx. 2L/min)
Electronic gas cooler:

Dries the moisture in the sample gas.

Solenoid valve: Used for introducing calibration gas.

Membrane filter:

PTFE filter, glassfiber filter used to
eliminate fine dust particles and
permit monitoring of dust adhering
condition on the gas analyzer.

Flow checker: Monitors the sample gas flow rate
(it can be controlled by the separate
needle valve.)

Standard gas: Reference gas used for calibrating
zero and span of the analyzer. Up to
6 gases (Zero gas air, span gas NOx,
SOz, CO, CO2 and O2) can be used.

(9) O2 sensor: Used for measuring the oxygen con-

centration (0 to 25%) in sample gas.

(10) Atmospheric air solenoid valve:

Can be built in for using the atmo-
spheric air instead of standard air.

lowing equipments are built in.

e Gas extractor

e Gas aspirator

e Fluorescent lamp and service outlet
(Max. 2A)

e Sampling module

e 02 sensor

e Heater for the gas conditioner

e \/entilator

(12) Converter: Added to NOx analyzer.

A special catalyst material for ef-
ficient conversion of NO2 gas to NO
is used.

(13) Pressure control valve:

Pressure adjustor to keep the sample
gas pressure at a fixed level.

(14) Gas dryer: Semi-permeable membrane type
dehumidifier to dry the moisture in
the sample gas to dew point -15°C
or less.

(15) Mist catcher: Removes sulfate mist in the sample
gas.

Replaced every 4 months when SOs
concentration value is 30ppm. Added
when SO: value is more than 0 to
500ppm or when oil/coal boiler is
used.



B-Component Gas Sampling System Diagram 2

(Gas boiler or sludge incineration with SOz first range of less than 500ppm)

(1) Gas extractor

Air inlet gg—— *1

(10) Atmospheric air

2-way

solenoid valv&

-Sampling rr;odule

Infrared gas
analyzer

JIC 50kPa
0.5L/min

solenoid valve*

(14) Gas dryer

Sample gas inlet

(7) Flow checker A
g
@)
(6) Membrane filter

o

(12) NO2/NO
converter

I
I| co,co:
I

Drain &2

B-Component Gas Sampling System Diagram 3 (SOz first range of 500ppm or higher or oil/coal boiler)

(1) Gas extractor

. . J|C 30kPa I
N |ﬁtmogl_prllwnc 0.5L/min '
+ F71(2) Gas conditioner
*1 i |
| Infrared gas
- ! ! analyzer
(4) (5) Solenoid !
Electronic valve | NOx,CO2
: gas cooler .I— p— ——
I (13) Pressure j E X
control valve ZERO| NO SO2 co CO2 02
1 ) ) ) Pressure ragulator i
9 o=lle
. Zirconia type %9
02 analyzer
U] Air NO SO2 CO | |CO2
/N2 /N2 /N2 /N2 .
(8) Standard gas
Filter regulator !
30kPa I
- - U_ - - - - -
Exhaust Instrumentation air inlet

'
Air inlet c———*1

air solenoid valve

Samplir-1g module |

(14) Gas dryer

Sample gas inlet

(12) NO2/NO
converter

* | 2-way (7) Flow —=—1]
solenoid valve  checker Infrared oas
| g
[ O analyzer
Flow | @), I
meter I|C 50kPa ld (6) Membrane filter €0.C02
(10) Atmospheric (1Umin) | 0.5L/min '

Drain ¥

Instrumentation air inlet

Exhaust

* (3) Gas aspirator J|C 30kPa :
Atmospherlc 0.5L/min
' L. ar!
TT(2) Gas conditioner Mist
*1 ' catcher
-| Infrared gas
. lyzer |
(4) 5) Solenoid ana .
Electronic (6] vglt\a/r;m | NOx,CO2
N gas cooler |=—
(13) Pressure XEI XEI XEI '
1l control valve ZERO[NO | SOz 02 |
11 i i ) Pressure ragulator :
: A3
. (9)
: irconia type
1L A Air NO | |SO2| |CO| |CO2
3 /N2 /N2 /N2 /N2 Oz analyzer !
0 (8) Standard gas
Filter regulator ¥ !
30kPa '
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External Terminal Connection Diagram

GroundTerminal (Left side)

O
O
O

1

Ch5 output (AO)

o+

Ch4 output (AO)

v+

Ch3 output (AO)

 +

Ch2 output (AO)

o+

Ch1 output (AO)

1 r— 1 /1 r— /7 r—

+

For internal
connection

Pump ON/OFF
(DN

Remote hold
(DI)

Average value reset
(DI)

Auto calibration
remote start
(DI)

— T T T T

For internal
connection

[

NO
Alarm 3
(DO) COM

NC

Nol‘
A'iggf COML

[

NO
Alarm 1
(DO) CO“"L
NC

Temperature input 1

Temperature input 2

Power supply

Grounding for
internal devices

Power supply
to gas extractor

Power supply
to heating tube

TNA1

il

12

13

14

15

16

17

18

O|loIN|lo|a|dh|lW|N|=

19

-
o

20

M3.

5 screw

TN3

1

12

13

14

15

16

17

18

O|loINlo|aldh|lW|N| =

19

20

screw

—
=z
[$)]

il

12

13

14

15

16

17

18

OWloIN|lo|O|Dh|W|N|=

19

-
o

20

Ma3.

5 screw

TB2 (option)

Note) NO; normal open contact, NC; normal close contact

TB1 When provided with a recorder + non-isolation output (option)
ry 1 Ch6 output (AO) B [ 1 13 ] . }For inttgrnal
Ll 2 . 2 14 |, |conection
- 3 15 -
Ill_ 3 Ch5 output (AO) r ) Ch11 output (AO)
2 e e |,
5 - 5 17 -
r Chd output (A0) | 1 Ch10 output (A0)
Ll 6 LLoe (s |y
7 - 7 19 -
output output
r Ch3 mo) T 17 cho (AO)
L| s LL8 |20 |,
+ 9 - 9 21 -
output output
r Ch2 o) T R (AO)
(option) - L[ 10 + L| 10 22 J+
+r| 1 rl Mo 238 |-
Ch1 output (AO) Ch7 output (AO)
12 12 24
(option) - L + L J"’
M4 screw M3.5 screw
TN2
- - 1 "
1 Ch10 output (AO) 0Oz sensor input r T Chs remote range
J+ (already wired) Ll 2 12 |1 Changeover input (DI)
- i - 3 13
1 Ch9 output (AO) For |ntetrpal r T Cha remote range
J+ conection + L| 4 14 | Changeover input (DI)
1 TS 5 17 Ch3 remote ran
Ch8 output (A Ch11 output (AO ge
J+ output (A0} output (A0) + L| e 16 |l  Changeover input (DI)
1 ’ 7N Ch2 remote ran
ge
J+ Ch7 output (AO) For internal 8 18 |]  Changeover input (DI)
connection
1° 9 ¥ 7 Ch1 remote range
Ch6 output (AO 9
J+ output (AO) 10 20 J Changeover input (DI)
M3.5 screw
TN4
T Ch5 range identification CO peakalarm I 1 1 |7 Maintenance status
| signal (DO) Contact Ol(.lé%u)t Ll 2 12 || Contact Output
] . i Auto calibration status 3 13
Qh4 range identification Contact output r
| signal (DO) (DO) Ll a4 14
. I Pump ON/OFF 5 15
1 Ch3 range identification Contra)ct output r For internal connection
J signal (DO) (already wired) Ll s 16
... (bO)
] Ch2 range identification Czéllbratlon error [ L
signal (DO) ontact output 8 18
(DO) 9 19 *For atomospheric air
1 Ch1 range identification Analyzing block r 1 solenoid valve (DO)
i signal (DO) error Contact o(ué%u)t L| 10 20 | Already wired
M3.5 screw
. External terminal block diagram (Upper side of main unit)
For internal
connection TB1 B2 TN1 TN2 TN3 TN4 TN5
NC . 1 1 13 1 1 1 1 1 1 1 1 1 1
Analyzing block 2 2 | 14 2 | 12 2 | 12 2 | 12 2 | 12 2 | 12
JCOM ﬁﬁ;‘ﬁ; tion (DO) 3 3 | 15 3 |13 3 |13 3 |13 3 |13 3 |13
NO P 4 4 16 4 14 4 14 4 14 4 14 4 14
NO 5 5 | 17 5 | 15 5 | 15 5 | 15 5 [ 15 5 | 15
—IC M Alarm 5 6 6 | 18 6 | 16 6 | 16 6 | 16 6 | 16 6 | 16
Y (DO) 7 7 | 19 7 |17 7 |17 7 |17 7 |17 7 |17
NC 8 8 | 20 8 | 18 8 | 18 8 | 18 8 | 18 8 | 18
-INO 9 9 | 21 9 | 19 9 | 19 9 | 19 9 | 19 9 | 19
Alarm 4 10 10 | 22 10 | 20 10 | 20 10 | 20 10 | 20 10 | 20
JCOM (DO) 1 n | 23
NC 12 12 | 24




Contents of Measured Channel (CH)

The following table gives the contents of each output signal according to code symbols.

Code symbol Content
4th digit | 5th digit ontents

P 0 Ch1: NOx

A 0 Ch1: SO:

B 0 Ch1: CO

F 0 Ch1: NOx, Ch2: SOz

H 0 Ch1: NOx, Ch2: CO

L 0 Ch1: NOx, Ch2:S02, Ch3:CO

M 0 Ch1: NOx, Ch2: SO, Ch3: CO2, Ch4:CO

P 4to G Ch1: NOx, Ch2: Oz, Ch3: Corrected NOx, Ch4: Corrected NOx average

A 410 G Ch1: SOz, Ch2: Oz, Ch3: Corrected SOz, Ch4: Corrected SO2average

B 4t0 G Ch1: CO, Ch2: Oz, Ch3: Corrected CO, Ch4: Corrected CO average

F 410 G Ch1: NOx, Ch2: SOz, Ch3: O2, Ch4: Corrected NOx, Chb: Corrected SOz,
Ch6: Corrected NOx average, Ch7: Corrected SOzaverage

H 410 G Ch1: NOx, Ch2: CO, Ch3: Oz, Ch4: Corrected NOx, Ch5: Corrected CO, Ch6é: Corrected NOx average,
Ch7: Corrected CO average

L 410 G Ch1: NOx, Ch2: SOz, Ch3: CO, Ch4: Oz, Chb: Corrected NOx, Ch6: Corrected SO,
Ch7: Corrected CO, Ch8: Corrected NOx average, Ch9: Corrected SOz average,
Ch10: Corrected CO average

M 410 G Ch1: NOx, Ch2: SOz, Ch3: CO2, Ch4: CO, Ch5: 02, Ch6: Corrected NOx, Ch7: Corrected SO,
Ch8: Corrected CO, Ch9: Corrected NOx average, Ch10: Corrected SO average,
Ch11: Corrected CO average

Standard Accessories
No. Name Quantity Remarks
1 Filter paper for membrane filter/as spare (Teflon) 4 pair When SO2 meter is provided
Filter paper for membrane filter (pack of 25)/as spare (glass fiber) 1 box When SOz meter is not provided
2 |Fuse (2A)/as spare 1 fuses
3 |Fuse (3.2A)/as spare 1 fuses
4 |Standard gas joint R1/4 - $6mm 1 set
5 |Hose band for fixing standard gas cylinder 1 set
6 |Toaron tube for standard gas connection, 1 m and ¢9 / ¢5mm 1 tube
Polyethylene tube for standard gas 1 tube
7 |connection, 6 m and 06 / p4mm
Anchor bolt for cubicle installation, (Option) 4
8 |M12 x 160 x 50
9 |Water bottle for injection 1
10 |Gas sampling pipe flange packing 1 } When gas extractor is equipped
11 |Gas extractor fastening bolt and nut (M12x60mm) 1 set
12 |Heating tube support 1 set When heating tube is equipped
13 |Instruction manual (INZ-TN5ZSU-E) 1 copy
14 |Cell assembling tool 1 For CO2 measurement

11
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Spare Parts for 1-Year Measurement

e 1 pairs of or 4 pack of filter paper for membrane filter (Note 1)

e Membrane filter O-ring (G65) x2

e Membrane filter rubberring x2

e Filter element for conditioner filter x2

e O-ring (G65) for conditioner filter x2

e Diaphragm for gas aspirator x1

e \alve for gas aspirator x1

e Fuse (2A) x4

e Fuse (3.2A) x3

e Capillary for 50kPa/0.5L x1

.................... When SO, first range is from 0 to 500 ppm or higher
Not provided for gas boiler, sludge incineration, and
oil/coal boiler

e O-ring for gas extractor (G50) x1

e Packing for gas extractor wire mesh filter x1

e \Wire mesh filter packing for gas extraction x1

e O-ring (G45) for gas extraction x1

e NOx/NO converter catalyst x1 }

Added when gas
extractor is equipped

Added when NOx

e Glass wool for NO,/NO converter . }
analyzer is equipped

e Fitting for NO,/NO converter x2
® Mist catcher x3
.................... SO, first range of 500 ppm or higher or oil/coal boiler

(Note 1) 1 pairs for SO, analyzer, on 1 pack (25sheets) for
other

Code Symbols for Spare Parts for 1-Year Measurement

12345678

|Z |B|N|4|S 2| Description
(Application)
U| [----{ Refuse incinerator, Gas boiler
1 ----1 Oil/coal boiler
(Gas extractor) (NOx analyzer) (SO2 analyzer)
0}----{ Without Without Without
1t----1 With Without Without
2}----1 Without With Without
3}----{ With With Without
Al----{ Without Without With (Less than 500 ppm)
B|----{ With Without With (Less than 500 ppm)
Ct----1 Without With With (Less than 500 ppm)
Df----| With With With (Less than 500 ppm)
El----] Without Without With (500 ppm or higher)
Fi----1 With Without With (500 ppm or higher)
Gl----| Without With With (600 ppm or higher)
Hi----1 With With With (500 ppm or higher)

12



STANDARD GAS CODE SYMBOLS

12345678 9101
(zlsl

Description

1
|
i | NOx measurement first range <4th digit>,ppm
Without
50
100
--| 200
-| 250
--| 500
-| 1000
--| 2000
-| 5000

NOoO A WN = > O

SO2 measurement first range <5th digit>,ppm
--| Without
50
-~ 100
200
- 250
- 500
+--[ 1000
- 2000
-/ 5000

CO measurement first range <6th digit>,ppm
1 Without
150
1-1100
1-1200
1250
:-1500
41000
i-12000
415000

~NOoO O~ WN = > O

CO2 measurement first range <7th digit>,ppm
Without

5

10

20

02 span gas <9th digit>

Without

1.8102% 02/ N2

10% O2/ N2 Note)
AIR

Zero gas <10th digit>
Yi-t-1 Without
A Air cylinder (without certificate)
Br-1-1 Air cylinder (with certificate Japanese offical organization)
C N2 cylinder (without certificate)
Df-+-1 N2 cylinder (with certificate)
Offical certificate <11th digit>

Y-{ Without

Ar-1 NOx

Bf-{SO2

Ci-1CO

Df-{ NOx, SO2

Ef-{NOx, CO

Ft-1 NOx, SO2, CO

Gf-{ NOx, O2

Hf-{ SO2, O2

JF-1CO, O2

Ki-1 NOx, SO2,02

Lf-1NOx, CO,02

M-1 NOx, SOz, CO, O2

Note: Select “1” for the 9th digit and “A” or “B” for the 10th digit for
zirconia type O2 sensor.
For the magnetic type O2 sensor, select “2” or “3" for the 9th digit
according to the selection of the first range, and select “C” or “D” for
the 10th digit.

Scope of Delivery: standard gas (3.4L) with pressure regulator

13
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OUTLINE DIAGRAM (Unit: mm)

<Gas extractor>
Rc1/2 Gas outlet with joint for $10/¢8

i . Handle exchange
! uP Heating tube support filter
PL name plate’ ! (added for heating
tube specifications)
4155 B
3B Co = I
[=J e}
g ™ }3 ﬂ i} Cover .
[e2]
I N N
[mmmal Cable hole &
5 .
=
o ?(
=
Rc3/4 Terminal box o o Name plate
Flange o
S ’ JIS BK 65A FF | s
°
4 7 g % >
T S z
i 4-015 é Sampling pipe 20A - |
g o
$130 & 8
155 s i
S 627 ‘ Gas inlet
Frange JIS 5K65AFF 7T
Sampling pipe (SIC) _+
Gas inlet
(¢30)
<Drain separator> <Drain pot>
$10/ ¢8 Teflon tube
Joint (Teflon) ; l
2-Relf2 Gas inlet
_ / $60
$39 hole
3 Gas outlet . |
= 8
8 Ho—-———of r He
Ty : H
| - ] | |
70 ! :
90 Approx. 96 i i
2 holes of 9'dia. | | | | ! !
L1 L3 ‘ ‘
3 Re'/2 i ‘ i
g I I o
. ! ! s
% Approx. 34 | | ©
2 22 Lo
' a I I
I I
< I I
%} == i b
I
I I
1 | I
I I
I I
| o
| | ! !
- -
l Drain Weight Approx. 0.8 kg Weight Approx. 0.8 kg



OUTLINE DIAGRAM (Unit: mm)

<Qutdoor type>

Instrumentation air inlet Sample gas inlet
Rc 1/4 Rc 3/8

\ 700

815

-
o
o

N
8! S

IT— Airinlet Rc 1/4 |

70
—

o7
LOf 4 ™
/T

70

4-Wiring port
$34 grommet
(Waterproofing with |
wire through hull fitting |
is required for outdoor |
specification analyzer.)

.
|
_

I
L

i :
BN
When installed i i
outside the i H
standard gas board. P \) i
6Rc1/4 _ e HoNLo
(Calibration gas N [ L
Drain inlet
Exhaust ==
Rc 1/2 Rc 1/4 ==
[e— [ —
& (e Y —
= = |
2 O | (3]
' : : t t ol
o
550 ' 620 N 4
| = | | 300 | 4-¢15 hole
Left side Front
Anchor plan, door open/close diagram Anchor bolt (option)
620 (4-M12 x 160 x 50)
° Rear side ‘ I
8 — o
Te}
Front side
‘%door

1
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OUTLINE DIAGRAM (Unit: mm)

<Indoor type>

Instrumentation air inlet Sample gas inlet
Rc 1/4 Rc 3/8
\ 615
800
°
% Grg o @ S/ W [T o ¢ ool &
5 @ o] 1
SO = [T Airinlet Rc 1/4 S
i 4
4-Wiring port -+ —
$34 grommet r |
I |
| I
1
2 o 2
S W i S
When installed E-:E ----- ’m{*-i
outside the i i
standard gas board. i A
6-Rc 1/4 o HoL)
Calibration gas IN i+ CO
. 1011 A
Drain Exhaust | —™
[m— [ c—
[m—  c—
[[a— | c—
g = | 2]
+ t : t Ol
o
t
550 620 N 4.
' 580 ' - 800 | \ 4415 hole
Left side Front
Anchor plan, door open/close diagram Anchor bolt (option)
620 (4—M12 x 160 x 50)
Rear side/ N g

% %
C %

door

A\ Caution on Safety

*Before using this product, be sure to read its instruction manual in advance.

JF= Fuiji Electric Co.,Ltd.

Grobal Sales Section

Instrumentation & Sensors Planning Dept.

1, Fuji-machi, Hino-city, Tokyo 191-8502, Japan
http://www.fujielectric.com

Phone: +81-42-514-8930 Fax: +81-42-583-8275
http://www.fujielectric.com/products/instruments/

Information in this catalog is subject to change without notice. Printed in Japan
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1. RESUMEN

El presente informe entrega los resultados obtenidos a partir del muestreo de la
variable NOx realizado en los alrededores de la localidad de Calama durante los
dias 18 y 19 del mes de febrero de 2018.

A continuacion en la Tabla N° 1 se presenta un resumen de los resultados
obtenidos en la campafa de monitoreo de calidad del aire en los 4 puntos donde
se realiz6 la medicién.

Tabla N° 1
Resumen NO, NO2 y NOx
SKC, Condominio, Casino y centro deportivo

Punto de

Yy Estadistico NOXx Unidades
medicion
Promedio horario 2,6 0,3 4,2
Minimo Promedio
SKC horario 1,2 0,1 2,1 ng/m3N
Méaximo Promedio
horario 5,4 0,6 8,9
Promedio horario 4,8 4,3 11,7
o Minimo Promedio
Condominio | horario 0,8 1,0 2,5 ng/m3N
Méaximo Promedio
horario 11,1 9,6 26,7
Promedio horario 20,4 41,4 72,6
] Minimo Promedio 5
Casino horario 12,1 11,0 33,8 ng/m>N
Maximo Promedio
horario 41,9 88,3 152,6
Promedio horario 1,3 3,5 5,5
Centro Minimo Promedio 5
deportivo ho’rarlo 0,4 0,6 1,2 ng/m->N
Maximo Promedio
horario 2,0 5,2 8,3

Al comparar los valores horarios medidos de NO2 en las estaciones SKC,
Condominio, Casino y centro deportivo con la normativa aplicable, se podria
concluir que la concentracién horaria no sobrepasa el valor limite establecido por
la norma respectiva.

Cabe sefialar que esta comparacién es solo referencial debido a que la normativa
seflala que se debe contar con tres afios calendarios consecutivos de
concentraciones para realizar verificacion.
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2. Introduccion

La empresa Enaex S.A. solicitd a Algoritmos y mediciones ambientales SpA
realizar un monitoreo de calidad del aire en la ciudad de Calama. Esta medicién
fue efectud en respuesta una solicitud realizada en una reunién de Asistencia al
Cumplimiento que Planta Enaex S.A sostuvo con la Superintendencia de Medio
Ambiente, donde se acogié a una autodenuncia realizada por una instalaciéon que
se ubica en Planta Rio Loa de Calama.

A través de este documento se cumple con lo comprometido con la autoridad
realizando la medicién de concentraciones de calidad del aire de NOx en zonas
colindantes a la planta

En la Localidad de Calama se realiza mediciones a través de un laboratorio movil
el cual cuenta con el equipamiento requerido para realizar el monitoreo de NO-
NO2-NOx, el cual consistid6 en mediciones en cuatro puntos denominados SKC,
Condominio, Casino y Centro deportivo.

Cabe sefialar que el analizador de NOx cumple con las exigencias definidas por la
agencia ambiental USEPA (Environmental Protection Agency) para este tipo de
equipos, el analizador se encuentra instalado al interior de un vehiculo adaptado
con las condiciones requeridas para realizar monitoreo de calidad del aire.

El presente documento informa los resultados obtenidos durante las mediciones
realizadas los dias 18 y 19 de Febrero de 2018.

Informe Resultados MCA 030/18, Campafa de Monitoreo de Calidad de Aire, 1/43
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3. Objetivos

El objetivo del presente informe es entregar los resultados del Monitoreo de
calidad de aire realizado en los puntos de muestreo denominados “SKC”,
“"Condominio”, “Casino” y “Centro deportivo” en la ciudad de Calama durante los
dias 18 y 19 de febrero de 2018.

Informe Resultados MCA 030/18, Campafa de Monitoreo de Calidad de Aire, 2/43
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4. Materiales y Metodologia

4.1. Descripcion del area de estudio

Los puntos de monitoreo de calidad del aire fueron definidos por Enaex vy
corresponden a lugares representativos de los alrededores de la planta Enaex
Calama, encontrandose libre de elementos naturales y artificiales que puedan
alterar las concentraciones de las mediciones en la zona.

4.2. Ubicacion del area de estudio

En la Tabla N° 2 se presentan las coordenadas? de los puntos de monitoreo SKC,
Condominio, Casino y Centro deportivo.

Tabla N° 2
Identificacion de puntos monitoreados

Coordenadas UTM

Estacion
Norte Este
SKC 7.510.756 506.428
Condominio 7.511.455 504.225
Casino 7.509.954 505.111
Centro deportivo 7.511.034 503.772

A continuacién, la Figura N°© 1 presenta la ubicacién espacial de los puntos de
monitoreo SKC, Condominio, Casino y centro deportivo.

@ Coordenadas utilizando como referente Datum: WGS84, Huso 19-K.
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Figura N° 1
Ubicacion Espacial de las Estaciones de Monitoreo
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4.3. Materiales y Equipos Utilizados

El monitoreo se realizd usando un analizador continuo instalado en un laboratorio
movil. Este Gltimo es de material sélido y resistente a las condiciones climaticas
imperantes en la zona.

Asi mismo el laboratorio mdvil cuenta con un equipo de aire acondicionado para
mantener las condiciones de temperatura estables al interior del vehiculo.

Cabe sefialar que antes de comenzar la medicion en cada uno de los puntos se
realizd6 un chequeo y calibracion (en caso de ser necesario) al analizador
asegurando con esto la calidad de la medicién realizada, adicionalmente se
realiza este mismo procedimiento al finalizar el muestreo en cada uno de los
puntos.

A continuacién en la Fotografia N° 1, Fotografia N° 2, Fotografia N° 3 y Fotografia
NO 4 se puede observar el laboratorio mévil presente en los puntos de medicion
SKC, Condominio, Casino y centro deportivo respectivamente.
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Fotografia N° 1
Primer punto SKC
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Fotografia N° 2
Segundo punto Condominio
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Fotografia N° 3
Tercer punto Casino

Ao T

i \

o g Con et
Mo (e Laboratorio ATgie

Modelacion Atmosfeds—— |

Informe Resultados MCA 030/18, Campafia de Monitoreo de Calidad de Aire, 8/43
Localidad Calama
Version 1

Febrero, 2018



Algoritmos

Algaritmos y Mediciones Ambientales SpA.

Fotografia N° 4
Cuarto punto centro deportivo
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4.4. Metodologia de medicion y control de muestreo

La metodologia de medicién para el contaminante monitoreado se detalla a
continuacion.

Dioxido de Azufre SO,

El monitoreo de NO/NO2/NOx se realiza con un analizador continuo el cual utiliza
el principio de la quimioluminescencia, donde la luz proyectada hace reaccionar
las particulas para luego ser detectadas a través de la camara del equipo, esto en
conjunto con la electrénica de ultima generacidn para permitir mediciones
precisas y confiables de bajo nivel para su uso como analizador ambiental.
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4.5. Parametros utilizados para caracterizar el estado y evolucidén
de las variables ambientales.

Decreto Supremo N°114 del Ministerio Secretaria General de Ila
Presidencia de la Republica. Norma de Calidad Primaria de Aire para NO-

El Decreto establece los valores para establecer la condicidon de superacidn de la
norma primaria de diéxido de nitrégeno, la primera como concentraciéon anual y
la segunda como concentracién de una hora.

La norma primaria como concentracién anual es de 100 ug/m3N, y se considerara
superada cuando el promedio aritmético de los valores de concentracion anual de
tres afos calendarios sucesivos sea superior al valor indicado.

La norma primaria como concentracion de 1 hora es de 400 pug/m3N, y se
considerard superada cuando el promedio aritmético de tres afnos calendarios
sucesivos del valor del Percentil 99 de los maximos diarios de concentracidon de
una hora registrado para cada afo, sea superior al valor indicado.
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4.6 Equipamiento de la estacion de monitoreo

A continuacion, en la Tabla N° 3 se describe el equipamiento utilizado en las
estaciones SKC, Condominio, Casino y Centro deportivo con respecto a los
contaminantes monitoreados.

Tabla N° 3
Analizador de puntos de monitoreos
SKC, Condominio, Casino y Centro deportivo

Método EPA de

Analizador Modelo referencia
NO/NO2/NOx Teledyne T200 RFNA-1194-099
Informe Resultados MCA 030/18, Campafa de Monitoreo de Calidad de Aire, 12/43
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4.7 Fecha de Monitoreo

El periodo de muestreo corresponde a dos dias, especificamente para el presente
informe los dias 18 y 19 de Febrero de 2018, comenzando el muestreo a partir de
las 16:00 hrs. del dia 18 de Febrero de 2018 vy finalizando el dia 19 de febrero de
2018 a las 14:00 hrs.

En cada uno de los puntos de monitoreo se realizan 6 horas de medicion
realizando chequeo y/o calibracién al comienzo y al final de cada muestreo
contando con 4 horas de concentracion valida para cada uno de los puntos.
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5. Resultados

5.1. Primer punto SKC

La Tabla N© 4 muestra un resumen de los valores de concentracidon obtenidos

eron N
K ool
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(150 9001:2008, 14001:2004, OHSAS 18001:2007 )

durante el monitoreo realizados para el primer punto de monitoreo SKC.

En el Grafico N° 1, se muestra el valor horario de las concentraciones de NO-
NO2-NOx registrados durante el periodo de monitoreo.

Tabla N° 4
Resumen de NO/NO2/NOx, SKC
Estadistico ——(oimon)  (ugjmon) o)
Promedio horario 2,6 0,3 4,2
Minimo horario 1,2 0,1 2,1
Maximo horario 5,4 0,6 8,9

Grafico N° 1
Concentracion de NO/NO2/NOx, SKC
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5.2. Segundo punto Condominio

La Tabla N° 5 se muestra el valor horario de las concentraciones de NO-NO2-NOx
registrados durante el periodo de monitoreo para el segundo punto Condominio.

En el Grafico N° 2, se muestra el valor horario de las concentraciones de NO-
NO2-NOx registrados durante el periodo de monitoreo

Tabla N° 5
Resumen de NO/NO2/NOx, Condominio

Estadistico
Promedio horario 4,8 4,3 11,7
Minimo horario 0,8 1,0 2,5
Maximo horario 11,1 9,6 26,7

Grafico N° 2
Concentracion de NO/NO2/NOx, Condominio
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5.3. Tercer Punto Casino

La Tabla N°© 6 muestra un resumen de los valores de concentracidon obtenidos
durante el monitoreo realizados en el tercer punto Casino

En el Grafico N° 3, se muestra el valor horario de las concentraciones de NO-
NO2-NOx registrados durante el periodo de monitoreo.

Tabla N° 6
Resumen de NO/NO2/NOx, Casino

Estadistico
Promedio horario 20,4 41,4 72,6
Minimo horario 12,1 11,0 33,8
Maximo horario 41,9 88,3 152,6

Grafico N° 3
Concentracion de NO/NO2/NOx, Casino
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5.4. Cuarto Punto centro deportivo

La Tabla N© 7 muestra un resumen de los valores de concentraciéon obtenidos
durante el monitoreo realizados para el cuarto punto centro deportivo.

En el Grafico N° 4 se muestra el valor horario de las concentraciones de NO-NO2-
NOx registrados durante el periodo de monitoreo.

Tabla N° 7
Resumen de NO/NO2/NOx, Centro deportivo

Estadistico
Promedio horario 1,3 3,5 5,5
Minimo horario 0,4 0,6 1,2
Maximo horario 2,0 5,2 8,3

Grafico N° 4
Concentracion de NO/NO2/NOx, Centro deportivo
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6 Conclusiones

7.1 Primer punto SKC

e Durante el periodo de monitoreo correspondiente al 18 de Febrero entre las
16:00 hrs.y 21:00 hrs, no se produce superacién de la norma horaria (400
ug/m3N)®P en las mediciones de didxido de nitrégeno (NO2), siendo el maximo
del periodo monitoreado igual a 0,6 ug/m?3N, inferior en un 99,8% del valor
limite establecido.

e Cabe sefalar que el valor calculado para el periodo es referencial en
comparacién a la norma, debido a no contar el periodo completo requerido (3
afnos calendario consecutivo)

7.2 Segunto punto Condominio

e Durante el periodo de monitoreo correspondiente al periodo 18 de Febrero
desde las 22:00 hrs. al 19 de Febrero a las 03:00 hrs., no se produce
superacién de la norma horaria (400 ug/m3N)® en las mediciones de diéxido
de nitrogeno (NO2), siendo el maximo del periodo monitoreado igual a 9,6
ug/m3N, inferior en un 97,6% del valor limite establecido.

e Cabe sefialar que el valor calculado para el periodo es referencial en
comparacién a la norma, debido a no contar el periodo completo requerido (3
afnos calendario consecutivo)

7.3 Tercer punto Casino

e Durante el periodo de monitoreo correspondiente al periodo 19 de Febrero
entre las 03:00 hrs.y 08:00 hrs., no se produce superacion de la norma
horaria (400 ug/m3N)° en las mediciones de diéxido de nitrégeno (NO2),
siendo el maximo del periodo monitoreado igual a 88,3 ug/m?3N, inferior en un
77,9% del valor limite establecido.

e Cabe sefalar que el valor calculado para el periodo es referencial en
comparacién a la norma, debido a no contar el periodo completo requerido (3
afnos calendario consecutivo)

bp.s. No 114/03, del Ministerio Secretaria General de la Presidencia
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7.4 Cuarto punto Centro deportivo

e Durante el periodo de monitoreo correspondiente al periodo 19 de Febrero
entre las 09:00 hrs.y 14:00 hrs., no se produce superacion de la norma
horaria (400 ug/m3N)° en las mediciones de diéxido de nitrégeno (NO2),
siendo el maximo del periodo monitoreado igual a 5,2 ug/m?3N, inferior en un
98,7% del valor limite establecido.

e Cabe sefialar que el valor calculado para el periodo es referencial en
comparacién a la norma, debido a no contar el periodo completo requerido (3
afos calendario consecutivo)
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ANEXO I ]
NOMENCLATURA PARA INVALIDACION
O PERDIDA DE DATOS SEGUN DTO. N° 61
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CODIGOS UTILIZADOS

Codigo Significado [Justificacion

2.a Dato invalido |Por falla de energia

2.b Dato invalido |Por falla de equipo

2.c Dato invalido |Fuera de rango de temperatura de operacion
2.d Dato invalido |Por cambio de equipo

2.e Dato invalido |Por mantencion en terrero

2.f Dato invalido |Por tiempo minimo de muestreo
2.g Dato invalido |Por exceso de tiempo de muestreo
2.h Dato invalido |Valor fuera de rango

3.8 Sin dato Por falla general de equipo

3.b Sin dato Por precipitacidon

Informe Resultados MCA 030/18, Campafa de Monitoreo de Calidad de Aire,
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ANEXO II-
TABLA DE CONCENTRACION DE
DIOXIDO DE NITROGENO

¢ Los codigos de invalidacion estan detallados en el ANEXO 1.
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Primer punto SKC

DIOXIDO DE NITROGENO (NO2)

UNIDAD: pg/m3N

NO NO2 NOx
18/02/2018 16:00 2.0 2.e 2.0
18/02/2018 17:00 1,2 0,3 2,1
18/02/2018 18:00 2,0 0,2 3,3
18/02/2018 19:00 1,7 0,1 2,7
18/02/2018 20:00 5,4 0,6 8,9
18/02/2018 21:00 2.e 2.8 2.e

IS0 9001:2008, 14001:2004, OHSAS 18001:2007
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Segundo punto Condominio

DIOXIDO DE NITROGENO (NO2)

UNIDAD: pg/m3N

NO NO2 Nox
18/02/2018 22:00 2.0 2.e 2.0
18/02/2018 23:00 0,8 1,3 2,5
19/02/2018 0:00 4,6 5,5 12,5
19/02/2018 1:00 2,7 1,0 5.1
19/02/2018 2:00 11,1 9,6 26,7
19/02/2018 3:00 2.e 2.8 2.e

IS0 9001:2008, 14001:2004, OHSAS 18001:2007
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Tercer punto Casino

DIOXIDO DE NITROGENO (NO2)

UNIDAD: pg/m3N

NO NO2 Nox
19/02/2018 3:00 2.0 2.0 2.0
19/02/20184:00| 14,9 11,0 33,8
19/02/20185:00| 12,5 30,6 49,8
19/02/20186:00| 12,1 35,5 54,1
19/02/2018 7:00| 41,9 83,3 152,6
19/02/2018 8:00 2.8 2.8 2.8

IS0 9001:2008, 14001:2004, OHSAS 18001:2007
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Cuarto punto centro deportivo

DIOXIDO DE NITROGENO (NO2)

UNIDAD: pg/m3N

NO NO2 Nox

19/02/2018 9:00 2.0 2.0 2.e
19/02/2018 10:00 1,8 4,9 7,6
19/02/2018 11:00 2,0 5,2 8,3
19/02/2018 12:00 1,0 3,3 4,9
19/02/2018 13:00 0,4 0,6 1,2
19/02/2018 14:00 2.8 2.8 2.e
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ANEXO III )
FICHAS DE CALIBRACION,
PRIMER PUNTO SKC
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FICHAS DE CALIBRACION,
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FICHAS DE CALIBRACION,
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FICHAS DE CALIBRACION,
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ANEXO VIII
RESPONSABLES Y PARTICIPANTES DE LAS
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Unidad de Operaciones

Jefe de Operaciones

Jefe Zonal

Operadores

Unidad de Mantencion

Jefe de Mantencion

Técnicos en Mantencion

Unidad de Monitoreo Atmosférico

Jefe Unidad Monitoreo Atmosférico

Encargado de Proyectos

Ingeniero de Proyectos
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ANEXO C

MANDATO ESPECIAL DE EDMUNDO JIMENEZ A ALEJANDRO CASTILLO



EDUARDO AVELLO CONCHA
NOTARIO PUBLICO
Orrego Luco 0153 - Providencia
Fono 226200400-226200418
OT N° 1114891

REPERTORIO

N° 17156-2017

CJ.

MANDATO ESPECIAL

ENAEX SERVICIOS S.A.

ALEJANDRO CASTILLO HAMATI

oAk ko o% %

EN SANTIAGO DE CHILE, a veintinueve de mayo del ano dos mil
diecisiete, ante mi, EDUARDO AVELLO CONCHA, Abogado, Notario
Publico Titular de la Vigésima Séptima Notaria de Santiago, con oficio
en calle Omrego Luco cero ciento cincuenta y tres, Providencia,
Sanfiago, comparece: Don EDMUNDO JIMENEZ GALLARDO, chileno,

Ingeniero Civil Industrial, casado, Cédula Nacional de identidad

omero

I - corcsentacion de ENAEX SERVICIOS

S$.A., sociedad de Fabricacidn y Comercializacion de Explosivos
Industriales, Rol Unico Tributario ndmero setenta vy seis millones cuarenta
y un mil ochocientos setenta y uno guidén cuatro, ambos domiciliados
en calle El Trovador cuatro mil doscientos cincuenta y tres, comuna de
Las Condes, Santiago; el compareciente mayor de edad, quien
acredita su identidad con la cédula personal antes citada y expone:
PRIMERO: Que en nombre y representacion de la sociedad ENAEX
SERVICIOS S.A. (en adelante también la “Sociedad”), viene en conferir



mandato especial al sefior ALEJANDRO CASTILLO HAMATI, Cédula
Nacional de Identidad nimero

para que represente a la
sociedad mandante y proceda a la tramitacion integra de la autfo
denuncia generada por ENAEX SERVICIOS S.A. ante la Divisidn de
Sancién y Cumplimiento de la Superintendencia de Medio Ambiente,
hasta su conclusion y durante la framitacién integra del programa de
cumplimiento por parte de la empresa auto denunciada. SEGUNDO: En
el ejercicio de este mandato, el mandatario queda facultado
expresamente para realizar y ejecutar todos los actos, trdmites y
actuaciones ante la Superintendencia del Medio Ambiente, el Servicio
de Evaluacion ambiental y en general ante cualquier organismo
publico o privado en relacidon con la auto denuncia ya referida,
pudiendo al efecto efectuar toda clase de presentaciones y
declaraciones, modificarlas o desistirse de ellas: suscribir a nombre de Ia
Sociedad toda clase de formularios y/o solicitudes: comparecer ante
fodo fipo Instituciones o Enfidades y sus respectivos funcionarios, por
escrifo o personalmente, solicitar audiencias y reuniones donde
actuard en su representacion, presentar recursos y ejercer todas
aquellas facultades necesarias a que se refiere el Decreto nimero
freinta y nimero treinta y uno que establece el Reglamento para
Cumplimiento, Autodenuncia, Reparacién y Operacion del Sistema
Nacional de Informaciéon de Fiscalizacion Ambiental, (SNIFAJ, la ley
numero veinte mil cuatrocientos diecisiete , articulo veintidos de la Ley
numero diecinueve mil ochocientos ochenta , Ley nimero veinte mil
seiscienfos  y en general cualquier normativa referida al tema
ambiental. TERCERO: El presente mandato se confiere para todo
framite o gestion en que se presente hasta la completa ejecuciéon del
encargo, pudiendo el mandatario nombrar abogados patrocinantes y
apoderados con todas las facultades que en este instrumento se le
confiere, y pudiendo delegar este poder y reasumir cuantas veces sea
necesario. CUARTO: El presente mandato es de vigencia indefinida.
PERSONERIA La personeria de don Edmundo Jiménez Gallardo para
representar a ENAEX SERVICIOS S.A. consta el acta de fecha diecisiete
de diciembre de dos mil quince la que se redujo a escritura publica
con fecha once de enero de dos mil dieciseis ante Raul Undurraga



EDUARDO AVELLO CONCHA
NOTARIO PUBLICO
Orrego Luco 0153
Fono 22600400 - 226200418
Providencia

Laso Notario PUblico de Santiago y no se inserta a expresa solicitud del
compareciente.- En comprobante y previa lectura, el compareciente
firma. Se da DOY FE.=

EDMUNDO JIMENEZ GALLARDO
P.P. ENAEX $ERVICIOS S.A. ?-.

. [REPERTORIO
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