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WARNING notices as used in this manual apply to hazards or unsafe practices which could result in
personal injury or death.

CAUTION notices apply to hazards or unsafe practices which could result in property damage.

NOTES highlight procedures and cantain information which assist the operator in understanding the
information contained in this manual. .

WARNING
INSTRUCTION MANUALS

DO NOT INSTALL MAINTAIN OR OPERATE THIS EQUIPMENT WITHOUT READING, UNDERSTANDING
AND FOLLOWING THE PROPER Bailey Controls INSTRUCTIONS AND MANUALS, OTHERWISE IN-
JURY OR DAMAGE MAY RESULT.

RAD!O FREQUENCY INTERFERENCE

MOST ELECTRONIC EQUIPMENT IS INFLUENCED BY RADIO FREQUENCY INTERFERENCE (RFI).
CAUTION SHOULD BE EXERCISED WITH REGARD TO THE USE OF PORTABLE COMMUNICATIONS
EQUIPMENT IN THE AREA AROCUND SUCH EQUIPMENT. PRUDENT PRACTICE DICTATES THAT SIGNS
SHOULD BE POSTED IN THE VICINITY OF THE EQUIPMENT CAUTIONING AGAINST THE USE OF
PORTABLE COMMUNICATIONS EQUIPMENT.

POSSIBLE PROCESS UPSETS

MAINTENANCE MUST BE PERFORMED ONLY BY QUALIFIED PERSONNEL AND ONLY AFTER SECUR-
ING EQUIPMENT CONTROLLED BY THIS PRODUCT. ADJUSTING OR REMOVING THIS PRODUCT
WHILE IT I8 IN THE SYSTEM MAY UPSET THE PROCESS BEING CONTROLLED. SOME PROCESS
UPSETS MAY CAUSE INJURY OR DAMAGE.

_ AVERTISSEMENT
MANUELS D’OPERATICN

NE PAS METTRE EN PLACE REPARER OU FAIRE FONCTIONNER CE MATERIEL SANS AVOIR LU,
COMPRIS ET SUIVI LES INSTRUCTIONS REGLEMENTAIRES DE Bailey Controls TOUTE NEGLIGENCE
A CET EGARD POURRAIT ETRE UNE CAUSE D'ACCIDENT OU DE DEFAILLANCE DU MATERIEL.

PERTURBATIONS DE LA FREQUENCE RADIOPHONIQUE

LA PLUPART DES EQUIPEMENTS ELECTRONIQUES SONT SENSIBLES AUX PERTURBATIONS DE LA
FREQUENCE RADIO. DES PRECAUTIONS DEVRONT ETRE PRISES LORS DE L'UTILISATION DE
MATERIEL DE COMMUNICATION PORTATIF. LA PRUDENCE EXIGE QUE LES PRECAUTIONS A PREN-
DRE DANS CE CAS SOIENT SIGNALEES AUX ENDROITS VOULUS DANS VOTRE USINE,

PERTES ROCEDE RENVERSEMENTS

L'ENTRETIEN DOIT ETRE ASSURE PAR UN PERSONNE QUALIFIE ET EN CONSIDERATION DE
L’ASPECT SECURITAIRE DES EQUIPMENTS CONTROLES PAR CE PRODUIT. LADJUSTMENT ET/OU
LEXTRATION DE CE PRODUIT LORSQU'IL EST INSERE A UN SYSTEME ACTIF PEUT OCCASIONNER
DES A-COUPS AU PROCEDE CONTROLE. SUR CERTAINS PROCEDES, CES A-COUPS PEUVENT
EGALEMENT OCCASIONNER DES DOMMAGES OU BLESSURES.

NOTICE

The information contained in this document is subject to change without notice.

Bailey Controls Company, its affiliates, employees, and agents, and the authors of and contributors to
this publication speciticaily disclaim all liabilities and warranties, express and implied (including warran-
ties of merchantability and fitness for a particular purpose), for the accuracy, currency, completeness,
and Jor reliability of the information contained herein andfer for the fitness for any particular use andfor
for the performance of any material andjor equipment selected in whole or part with the user offor in
reliance upon information contained herein. Selection of materials andfor equipment is at the sole risk
of the user of this publication.

This document contains proprietary information of Bailey Controls Company, Eisag Bailey, Inc. and is
issued in strict confidence. Its use, or reproduction for use, for the reverse engineering, development or
manufacture of hardware or software described herein is prohibited. Ne part of this document may be
photocopied or reproduced without the prior written consent of Bailey Controls Company.




Preface

This publication is for the use of technical personnel respon-
sible for the installation, configuration, calibration, operation
and maintenance of the Bailey Type SMA Smart Analyzer 90.

It is important for safety and operating reasons to read and
understand this manual. Until doing so, do noet install or
complete any tasks or procedures related to configuration,
calibration or operation.

This product instruction applies to software revision B10.
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Safety Summary

SPECIFIC
WARNINGS

Do not use the Type SMAZ2 analyzer to detect explosive levels (LEL)
of any combustible gases. The COe sensor is designed to respond
to CO and Hz. It may not detect other combustible gases such as
methane. {p. 1-7)

Exercise care when installing or removing the sensor assembly on
positively pressured processes. Wear suitable protective clothing
to prevent personnel injury from any hot gases emitted from the
process. (p. 4-9, 10-12, 10-13)

Do not apply 120/240 VAC facility power to the electronics at this
time because terminals may be live which have not been termi-
nated yet. Apply power only after completing the installation of the
cable onto the sensor. (p. 4-19)

Use hand and eye protection when operating a grinding wheel or
a welding torch. {p. 4-33)

Maintenance must be performed only by qualified personnel and
only after securing equipment controlied by this product. Adjusting
or removing this product while it is in the system may upset the
process being controlled. Some process upsets may cause injury
or damage. (p. 8-1, 8-1, 10-1)

Use protective hand covering when servicing this equipment. The
sensor assembly cover temperature may exceed 121°C (250°F).
The CQOe block may exceed 338°C (750°F}. The flange tempera-
ture may exceed 204°C (400°F). The probe with filter assembly
may be at process gas temperature. {p. 10-1}

When the apparatus is connected to its power supply, terminals
may be energized. The openings of parts or removal of covers will
expose energized components. Any adjustments, maintenance, or
repairs of the energized apparatus must only be carried out by a
skilied person who is aware of the hazard involved. {p. 10-1)

Secure the equipment controlled by this product before calibrating
the analog outputs. Adjusting the analog outputs while this product
is in the system may upset the process being controlled. Some
process upsets may cause injury or damage. (p. 10-36)
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Safety Summary (continued)

SPECIFIC
CAUTIONS

Do not modify the cable assembly in the field (i.e., shorten the
cable or remove the connectors for routing through conduit). Modi-
fication of the cable voids the warranty and may cdamage the
analyzer. (p. 2-6, 4-28)

Do not locate the filter assembly where it will be directly exposed
to, or within 3.1 meters (10 feet) of steam or liquids from process
cleaning operations (scot blower or scrubber). The combinations
of liquids and soot may plug the filter. {p. 4-8)

Provide probe suppor? within the duct when using a probe longer
than 1.8 meters (6.0 feet). Failure to supply additional support may
result in damage to the probe or sensor assembly. Tilt the probe
and filter assembly upward during installation and removal to clear
the probe support. (p. 4-10)

Do not allow the duct gases to enter the filter assembly at a point
higher than the entry point to the sensor assembly. Particles that
pass through the filter assembly may eventually gravitate to the
flange manifold assembly and cause blockage of the passages.
{p. 4-10)

Failure to add a two-stage filter system just before the regulator
may cause blockage in the sensor assembly. (p. 4-15)

All digital inputs must be either AC or DC. Do not mix AC and DC
digital inputs as this will damage the analyzer. (p. 4-19)

Connect the shielded wire to the green grounding screw. Do not
connect the shielded wire to one of the TU board mounting screws
as this will damage the analyzer. (p. 4-28)

Use NEVER-SEEZ compound (or an equivalent graphite-based
anti-seize compound) on all screw threads when installing sensor
assembly components. Silicone or lead based compounds will con-
taminate the CQOe and Oz sensors. Do not use teflon tape as smail
pieces may shear off and block or plug the orifices. {p. 10-2, 10-5)

Do not touch the sensing elements with hands or tools. Do not
aliow the sensing elements to touch the sides of the COeg block
when the sensor is inserted into the COe block. Contact with the
elements may damage the sensor. {p. 10-4)

Do not manually snap the flow disk. This wili cause it to malfunc-
tion. (p. 10-17)

I-E65-76B
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Sommaire de Securite

AVERTISSEMENT
D’ORDRE
SPECIFIQUE

N'utilisez pas 'analyseur SMA pour détecter les niveaux explosifs
(LEL) de gaz combustibles. L'analyseur SMA n’est pas destine
aux applications de sécurité. Le détecteur de COg est congu en
fonction de détecter les gaz CO et Hz. Il ne peut pas détecler
d’autres gaz combustibles comme le méthane. (p. 1-7)

Soyez prudent lors de Finstallation ou du retrait de Funité de détection
dans ies applications ol le procédé est sous pression. Portez de
Féquipement et des véternents de protection pour éviter des blessures
dues aux gaz chauds émanant du procédé. (p. 4-9, 10-12, 10-13)

N’alimentez pas 'assemblage électronique en 120/240 V c.a. & ce
point-ci. Sinon, une tension de 120/240 V ¢.a. serait appliquée au
cablage sans terminaisons. Ne branchez I'alimentation qu’apres
avoir relié le cable a I'unité de détection. (p. 4-19)

Protégez les mains et les yeux au moyen de I'équipement protec-
teur appeoprié lorsque vous utilisez d'une meule ou d'un
chalumeau de soudure, (p. 4-33})

L’entretien doit étre assuré par un personne qualifié et en considéra-
tion de laspect sécuritaire des équipements controles par ce produit.
L’'adjustment et/ou {'extration de ce produit lorsqu’il est insére a un
systéme actif peut occasionner des a-coups au procédé contrdle.
Sur certains procedés, ces a-coups peuvent également occasionner
des dommages ot blessures. (p. 8-1, 8-1, 10-1)

Utilisez des gants de protection lorsque vous effectuez I'entretien
de cet équipement. La température du couvercie de l'unité de
détection peut atteindre ou dépasser 121°C (250°F). La tempéra-
ture du bloc COe peut dépasser 399°C (750°F). Le température de
la bride peut dépasser 204°C {400°F). Le sonde et lassemblage
du filtre peuvent &tre a la température du gaz du procéde. (p. 10-1)

Quand I'équipement est relié & son bloc d’alimentation, des ter-
minaux peuvent éires sous tension. Des composantes sous
tension seront exposées si des couvercles sont retirés, ou si des
assemblages sont ouverts. Tout ajustement, travail d'entretien ou
de réparation au matériel alimenté doit étre accompli par une
personne competente, consciente des dangers. (p. 10-1)

il faut isoler Péquipement contrdlé par ce produit avant de
procéder l'étalonnage des sorties analogiques. Si on ajuste les
sorties analogigues tandis que le produit est relié au systeme, le
processus contrélé risque d'étre perturbé, ce qui pourrait provo-
quer des blessures ou des dommages. (p. 10-36)

Xii
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Sommaire de Securite (continued)

ATTENTION Ne modifiez pas I'assemblage du cable en chantier {par exemple,
D’ORDRE en raccourcissant fe cable ou en retirant les connecteurs a des fins
SPECIFIQUE d'insertion dans un conduit). Toute modification du cable annule la

garantie et risque d'endommager 'analyseur. {p. 2-6, 4-28)

N'installez pas 'assembiage du filtre | ol il sera directement exposé
a de la vapeur ou a des liquides de nettoyage de procédé (souffleurs
de suie ou brosseuses} ni & moins de 3.1 métres {10.0 pieds) de
ceux-ci. Les liquides et ia suie bloqueraient le filtre. {p. 4-9)

Lorsque vous utilisez une sonde de plus de 1.8 metres (6.0 pieds),
prévoyez un support a lintérieur de la canalisation. Sans suppon addi-
tioninel, la sonde ou Funité de détection risqueraient d'étre endommagés.
Lors de linstaliation ou du retrait, inclinez la sonde et Fassemblage du
filtre vers larriére pour dégager ie support de fa sonde. (p. 4-10)

Ne permettez pas aux gaz du procédé d’entrer dans I'assemblage
du filtre & un point plus haut que le point d’entrée de l'assemblage
de détection. Des particules passant au travers du filtre pourraient
s’accumuler au niveau de I'assemblage de la bride de collecteur et
obstruer les passages. (p. 4-10)

Installez un systéme de filtre & deux étages immédiatement devant le
régulateur. Autrement, funité de détection risque de se bloquer. (p. 4-15)

Toutes les entrées numériques doivent étre de type c.a. ou c.c.
L’analyseur serait endommagé par la combinaison de signaux ¢.a.
etc.c. (p. 4-19)

Reliez le fil blindlé & ja vis verte de mise 2 la terre. Ne reliez pas le
fil blindé a une des vis de montage de la carte de raccordement;
ceci endommagerait {'analyseur. (p. 4-28)

Lorsque vous installez des composantes de 'assemblage du détec-
teur, utilisez du composé NEVER-SEEZ (ou un composée antigrippant
équivalent a base de graphite) sur tous les filets de vis. Des composés
a base de silicone ou de plomb contamineraient les détecteurs de COe
et de Oz. N'utilisez pas de ruban TEFLON; des particules pourraient
s'arracher et obstruer les orifices. (p. 10-2, 10-5)

Ne touchez pas les éléments de détection avec les mains ou des outils.
En les insérant dans le bloc COe, ne laissez pas les éléments de
détection entrer en contact avec les parois du bloc CQe. Un contact
avec les éléments pourrait endommager le détecteur. (p. 10-4)

Une manipulation directe du disque I'endommagera. (p. 10-17)
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SECTION 1 - INTRODUCTION

OVERVIEW

This instruction manual gives personnel a working knowl-
edge of the Type SMA Smart Analyzer 90. The manual
explains the analyzer operation and provides step-by-step
procedures for specific tasks.

The Type SMA Smart Analyzer 90 is a combustion analyzer. It
continuously samples and analyzes industrial flue gases. The
Type SMA1 Analyzer 90 monitors oxygen (Oz2) only. The Type
SMA2 Smart Analyzer 90 monitors both O2 and carbon mon-
oxide equivalent {COe). The O2 reading is a continuous
percent by volume measurement of the net oxygen in the flue
gas. The COe reading indicates mostly carbon monoxide (CO),
but also responds to other combustibles present in the flue
gas. The analyzer uses a close coupled sampling system
which does not remove water vapor from the sample. The
analyzer accepts thermocouple inputs for process tempera-
ture measurement and calculates combustion efficiency.

INTENDED USER

Personnel requirements for installation, start-up, operation,
maintenance and repair of the Type SMA Smart Analyzer 90 are:

An electrician and a mechanic to install the Type SMA
analyzer.

+ A combustion/start-up engineer familiar with the process
and combustion in general to start up the Type SMA analyzer.

A person trained in and familiar with the process to operate
the Type SMA analyzer.

.+ An electrical or service technician te maintain and perform
repair/replacement procedures.

EQUIPMENT DESCRIPTION

The Type SMA analyzer has four main assemblies: the sensor
assembly, the probe with filter assembly. the electronics as-
sembly and the cable assembly (Figure 1-1).

The Type SMA1 analyzer uses an Oz only sensor assembly
that contains the flange manifold, O2 sensor, heaters and the
termination chamber (Figure 1-2). The Type SMAZ2 analyzer
uses a combination O2 and COe sensor assembly that con-
tains the COe sensor and all of the components in the O2 only
sensor assembly (Figure 1-3).

OVERVIEW

I-E65-76B
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The probe with filter assembly comes in one of three types:
the standard probe with filter, the standard probe with op-
tional dual filter and the optional high temperature probe
with filter (Figure 1-4).
The electronics assembly consists of the operator interface,
input/output (I/0) board, microprocessor board, valve mani-
fold and the termination unit board (Figures 1-5 and 1-6).
The cable assembly comes in a standard 15-meter (50-foot)
length. Optional 30-meter (100-foot} and 46-meter (150-foot)
lengths are available {Figure 1-7).
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Figure 1-2. Type SMA1 Sensor Assembly
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Figure 1-3. Type SMAZ2 Sensor Assembly
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Figure 1-4. Probe with Filter Assemblies
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Figure 1-7. Cable Assembly

FEATURES/BENEFITS

New Rugged Industrial Design. The stainless steel heater
block, extrusion honed metals and corrosion resistant plas-
tics have hardened this rugged design. The Type SMA Smart
Analyzer 90 is built to withstand demanding utility. petro-
chemical and other industrial applications.

Highly Accurate Sensors. The patented O2 sensor is a reli-
able zirconium oxide design. It has built-in contaminant
protection and an integral self-controlled heater for longer life
expectancies. A catalytic type, RTD based sensor is used for
the COe measurement. The high sensitivity of the RTD com-
bined with the poison resistant catalyst provides improved
performance. The accuracy of both O2 and COe measure-
ments is not affected by flue gas temperature, particulates or
variations in either water vapor or carbon dioxide.

Self-Diagnosties and Alarming. The microprocessor based
electronics continuously analyzes and monitors the opera-
tion of the sensors, analyzer and combustion process, Sensor
calibration data is normalized against known test gas con-
centrations to warn of an impending sensor failure. Analyzer
alarm messages display on the screen in English. Form C
relay contacts are provided for alarms.

Patented Close Coupled Sample System. The close coupled
sample system saves maintenance time and increases the life
of the sensor when compared with typical measurement tech-
niques. The floppy filter removes flue gas particulates before
analysis while the patented self-cleaning action eliminates
filter buildup and plugging. The industry proven hot gas
sample system uses heated passages to keep the process

FEATURES/BENEFITS
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FEATURES/BENEFITS

sample at a temperature above dew point to insure trouble-
free operation.

High Temperature Operating Range. The analyzer assem-
bly with the standard stainless steel probe and floppy filter
assembly handles flue gas temperatures up to 649 degrees
Centigrade (1200 degrees Fahrenheit). Other optional probe
with filter assemblies are available for temperatures up to
1649 degrees Centigrade (3000 degrees Fahrenheit).

Easy Installation and Start-Up. Flange mounting, plug-in
cable connectors and menu-driven start-up procedures sig-
nificantiy reduce installation, commissioning and operator
training times.

Simplified In-House Maintenance. The sensors are field re-
placeable without having to remove the sensor assembly. Easy
access is provided to all sensor assembly components and
electrical connections. Extensive self-diagnostics and optional
filter blowback further reduce maintenance requirernents.

Automatic Sensor Calibration [Standard). The automatic
calibration permits unattended operation and eliminates la-
bor intensive calibration checks required by other analyzers.
Calibrations can be programmed to start automatically at
specific intervals, manually via the operator interface or re-
motely by digital inputs. Contact outputs indicating
calibration alarms and calibration in progress signal external
control systems of the analyzer calibration status.

Low Cost Integrated Solution. No other combustion ana-
lyzer provides both Oz and low range COe measurements and
automatic calibration in a single, low cost package.

Remote Blowback (Optional). The analyzer may be fitted
with an optional dual filter and remote blowback solenoid to
offer added protection in applications with abnormally high
levels of fine particulate.

Distinctive Operator Interface. A ten-key keypad and a
two-line 80-character vacuum fluorescent display provide a
highly visible, menu-driven operator interface. Front panel
mounted LEDs readily indicate the status of the analyzer.

Process Temperature Measurement. The analyzer accepts
thermocouple inputs for inlet air and outlet flue gas tempera-
fure measurements.

Combustion Efficiency Calculation (Standard). Combus-
tion efficiency is calculated based on the inlet and outlet
temperature measurements and the flue gas composition (02
and COe content}). It is available for natural gas, light oil,
heavy oil, anthracite, bituminous and lignite.

1-6
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EQUIPMENT APPLICATION

WARNING

AVERTISSEMENT

Do not use the Type SMA2 analyzer to detect explosive leveis
(LEL) of any combustible gases. The CO. sensor is designed
to respond to CO and Hy. It may not detect other combustible
gases such as methane.

N'utilisez pas 'analyseur SMA pour détecter les niveaux ex-
plosifs {(LEL) de gaz combustibles. L'analyseur SMA n’est pas
destiné aux applications de sécurité. Le détecteur de CO¢ est
congu en fonction de détecter ies gaz CO et Hz. Il ne peut pas
détecter d’autres gaz combustibles comme le méthane.

The Type SMA analyzer samples flue gases from an industrial
combustion process fueled by oil, coal or gas. Typical applica-
tions include boilers and furnaces. Analog outputs provide
four to 20 milliamp or one to five VDC signals based on the
measured gas samples. Thermocouple inputs at the sensor
and electronics assemblies provide for inlet air and outlet flue
gas temperature measurements. The type of fuel and the
temperature measurements provide required data for the
combustion efficiency calculation. Contact Bailey Controls
Company before using the analyzer in applications such as
kilns, recovery boilers [red liquor and black liquer}, incinera-
tors, high vanadium oils, waste oils or liquid wastes.

INSTRUCTION CONTENT

Introduction

Description and
Operation

Operator Interface

Installation

Configuration

This instruction book covers installation, operation and
maintenance of the Type SMA analyzer.

Describes the manual and introduces the analyzer. It in-
cludes a glossary of terms and abbreviations (Table 1-1),
reference documents (Table 1-2), nomenclature [Table 1-3),
accessories (Table 1-4) and specifications (Table 1-5).

Describes the functional operation of the probe with filter,
sensor, cable and electronics assemblies.

Explains the operator interface and how to use it. Topics
include the display, indicator lights and keypad.

Contains information about special handling considerations.
unpacking and inspection, location considerations. air qual-
ity requirements and physical installation. Includes adjust-
ments that must be performed before placing the system intc
service.

Lists step-by-step procedures and screen explanations to
configure the analyzer.

EQUIPMENT APPLICATION
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Calibration

Operating Procedures

Troubleshooting

Maintenance

Repair/Repiacement
Procedures

Support Services

Appendices

Lists step-by-step procedures and screen explanations to
calibrate the analyzer. Includes an initial sensor assembly
operation checkout and calibration that must be performed
prior to placing the analyzer in service.

Includes procedures for normal operations and lists step-
by-step procedures and screen explanations to operate the
analyzer.

Shows the alarm screens and corrective action flowcharts to
assist with troubleshooting the analyzer.

Includes a maintenance schedule and preventive mainte-
nance procedures for the probe with filter, sensor and elec-
tronics assemblies.

Contains step-by-step procedures for repair and replacement
of the sensor, probe with filter and electronics assemblies.

Contains the recommended spare parts list, parts kits and
assembly drawings.

Includes descriptions of the sensors and efficiency caiculation.

HOW TO USE THIS MANUAL

It is important for safety and operating reasons to read and
understand this manual. Do not install or attempt any task
until you have thoroughly read this instruction book.

The sections of this instruction book are sequentially arranged
as they relate to installation and start-up (configuration, cali-
bration and operation). After start-up, refer to each section of
this instruction book as needed.

GLOSSARY OF TERMS AND ABEBREVIATIONS

Table 1-1. Glossary of Terms and Abbreviations

Term Definition

Analog Continucusly variable as opposed 10 discretely variable.

Blowback A short pulse of air applied to the probe to remove particulate buildup from
the filter.

CQe Carbon monoxide equivalent. Combustibles measured in terms of CO
concentration required to generate the equivalent sensor output.

Configuration The act of setting up equipment to accomplish specific functions or a list of
parameters associated with the setup.

Dew Point The temperature at which a vapor begins to condense.

Digital A discretely variable signal usually having only two states, on or off.

HOW TO USE THIS MANUAL
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Table 1-1. Glossary of Terms and Abbreviations {continued)

Term Definition

Dry Measurement | Measurement with water vapor removed from the sampie.

EPROM Electronically programmable read only memory. Contents rermain when
power is removed.

ESD Electrostatic sensitive devices. Electronic components subject to damage
or failure when exposed 1o an electrostatic charge; require special handling.

LED Light emitting dicde.

MFT Machine fault timer. Reset by the processor during normal operation. If not
reset regularly, the MFT times out and the unit stops.

Net O2 Oxygen remaining after all combustibles have been consumed.

NVRAM Nonvolatile random access memeory. Retains stored intormation when
power is removed.

ppm Parts per million. A measurement unit for concentration (10,000 ppm = 1%).

RTD Resistance temperature detector. A sensing device that changes resistance
within a temperature range.

TU Termination unit. Provides input/foutput connection points.

TIC Thermocouple. A bimetallic sensor used for temperature measurements.

Wet Measurement | Measurement with water vapor not removed from the sample.

VED Vacuum fiuorescent display. An cutput device that communicates
information through illuminated atphanumerics.

REFERENCE DOCUMENTS

Table 1-2. Reference Documents

Document

Description
Number P

C-EE5-76 Type SMA Smart Analyzer 90 Product Specification

ISA57.3 Quality Standard for Instrument Air, Sections 4.1.1
(Cutdoor Installations), 4.2 (Particle Size) and 4.3 (Cil

Content)

REFERENCE DOCUMENTS
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NOMENCLATURE

Table 1-3. Type SMA Nomenclature

Position

6 7 8
Type SMA 0 O [0 Smart Analyzer 90

Measurement
Oz only
Oz and COe

e[
[

Cable length
Standard 15 m (50 ft)
Optional 30 m (100 1t}
Optional 46 m (150 ft}

LI L

Probe with filter

Type

Temp

Length m (ft}

Probe

Probe with
Filter'

Standard probe with
filter

649°C
(1200°F)

1.22 (4.00)

1.55 (5.08)

213 (7.00)

2.46 (8.08)

Standard probe with
optional dua! filter

816°C
{1500°F)

1.22 (4.00)

1.75 (5.75)

2.13 {7.00)

2,67 (8.75)

o kW N =

Opticnal high
temperature probe
with filter

1649°C
{3000°F)

1.22 (4.00)

1.57 (5.13}

Blowback

(1} None

120 VAC Solenoid
240 VAC Solenoid

[ I

Instrument air filters
0 None

—_

Two Stage Filter Systern

MNOTE:
1. Length is from end 1o end with the fiter assembled on the probe.

ACCESSORIES

Table 1-4. Accessory Part/Kit Number and Application

Accessory Part/Kit No.

Application

Blowback solenoid | 258525_1 (110 VAC) | Performs a preventive maintenance activity to
258525_2 (220 VAC) | momentarily direct high pressure aspirating air to
clean the filter in the probe with filter assembiy.

Panel mount kit 258524 _1 Allows for the electronics assembiy to be panel
mounted.

Adapter flange kit 258407_1 Standard mounting uses a 2-in. flange. The kit
contains an adapter piece for mounting to a 3-in. or
4-in. flange. This kit is included with the optional
high temperature probe with filler assembly.

NOMENCLATURE

7-10

I-E65-76B



INTRODUCTION

Table 1-4. Accessory Part/Kit Number and Application (continued)

Accessory Part/Kit No. Application

Probe flange kit 258536_1 Isolates probe with filter assembiy from the
sensor assembly to ease maintenance in a
positive pressure application.

Maintenance kit 258432_1 Includes 3-way valve and 2 pressure gages used
tc measure suction and sample pressures.

Instrument air filters | 258560_1 Recommended to clean instrument air before it
enters the analyzer.

Test gas kit 258274_2 Portable mainienance test gas kit, good for a few
calibrations. Not meant to replace customer
suptlied test gas.

SPECIFICATIONS
Table 1-5. Specifications
Property Characteristic/Value
Variable analog output ranges
Oz span Minimum 0 to 5%
Maximum 0 to 25%
CO¢e span Minimum 0 to 200 ppm (0.00 to 0.02%)

Temperature zero

Temperature span

Maximum 0 to 20000 ppm (D.00 to 2.00%)
-46° fo 1371°C (-50° to 2500°F)

Minimum 260°C (SD0°F)
Maximum 1649°C (3000°F)

Display screen accuracy
Oz
COe

Temperature:
Thermocouple type:
E J.KorT
RorS

12.5% of reading (0.1 to 25.0%)

+20 ppm (from 200 to 999 ppm})
+2% of span (from 1000 to 20000 ppm)

+3.3°C (6.0°F)
+11.1°C (£20°F) (from -46° to 538°C [-50° to 1000°F)
+5.5°C (£10°F) (from 538° to 1649°C [1000° to 3000°F})

Analog output accuracy
Oz
COe¢

Temperature:
Thermeccouple type:
E.J.KorT
RorS

+2.5% of measured value; (1 to 5 VDC or 4 to 20 mA)
+ 20 ppm

+2% of span {from 1000 to 20000 ppm)

+1.5% of span
+4.5% of span ({from 260° to 538°C [600° to 1000°F})
+1.5% of span (from 538° to 1649°C [1000° to 3000°F})

x 100% of span {from 200 to 999 ppm}

SPECIFICATIONS

I-E65-768B
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Table 1-5. Specifications (continued)

Property

Characteristic/Value

Measurement errors due to flue gas
variables

CO2 None

Water vapor None

Particulate None
Sensor response time to 63% of span

O2 < 3.5 secs

COe < 13 secs

Power supply requirements

Supply voltage

Power {(during start-up)

Power (operating)

10510 128 VAC, 47T to 63 Hz or
211 to 2567 VAC, 47 to 63 Hz

T30 W
310W

Air supply pressure

207 kPa (=3 kPa) at 0.93 m3hr
30.0 psig (0.5 psig) at 0.55 scfm

Input signals

Four digital:
DI1; Remote calibration
DI2: Remote blowback
DI3: Remote zero gas
Di4: Remote span gas

Two thermocouple:
inlet temperature
Outlet temperature

120/240 VAC, 50/60 Hz or 24 VDC

Types E, J, K, T, S or R (isolated)

Output sighals

Four analog’:
AO1: Process Oz
AQ2: Process COe
AO3: Inlet/outlet temperature
AQ4: Combustion efficiency

Six isolated digital®:
DO1: Process Og alarm
PO2: Process COe alarm
DO3: Process temperature alarm
D04: Combustion efficiency alarm
DOS: Analyzer fault alarm
DO6: Calibration in progress

110 5 VDC or 4 to 20 mA (isclated? or nonisolated)

Form C relay contacts rated for 2 A at 120/240 VAC,

50/60 Hz or 24 VD{

Maximum analog output Ioading
Voltage mode

Current mode

250 kQ, 600 mH
600 Q, 600 mH

SPECIFICATIONS
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Table 1-5. Specifications fcontinued)

Property

Characteristic/Value

Self-monitering {(default output)

Digital cutputs

Analog outputs

Alarm state: NC to COM is open and NO to COM is
closed

Switch selectable to low or high outpui:
Low: 0 VDC or 0 mA
High: 6.2 VDC or 25 mA

Probe with filter assembly length
Standard probe with filter
Standard probe with optional dual filter

Optional high temperature probe with
filter

1.55 m (5.08 ft) or 2.46 m (8.08 f1)
1.75 m (5.75 1t) or 2.67 m (8.75 fi)
1.57 m (5.13 ft)

Cable
Standard length
Optional lengths
Minimum bend radius

Maximum diameter (outside diameter)

15 m (50 ft)

30 m (100 ft); 46 m (150 f1)
17.8 cm (7 in.)

1.8cm {D.75in.}

Environmental
Sensor assembly (pending)

Electronics assembly {pending}

NEMA 4 {indoot/outdoor)
NEMA 4 (indoor)

Maximum probe with filter assembly
temperature

Standard probe with filter
Standard probe with optional duai fiilter

Optional high temperature probe with
filter

649°C (1200°F)
816°C (1500°F)
1649°C (3000°F)

Ambient temperature limits
Sensor housing
Electronics housing
Cable

-18° to 93°C (0° to 199°F)
0° to BO°C (32° to 140°F}
-18° to 93°C {D° to 199°F)

Humidity
Sensor assembly

Electronics assembly

95% relative humidity at 83°C (1899°F} noncondensing
95% relative humidity at 60°C (140°F)

Weight (approximate)

Cable assembiy:
Standard 15 m (50 ft)
Optional 30 m (100 ft}
Optional 46 m (150 ft}

Sensor assembly

Electronics assembly

8.6 kg (19 ibs)
16.8 kg (37 ibs)
24.5 kg (54 Ibs)

6.4 kg {14 1bs)
12.7 kg (28 ibs)

SPECIFICATIONS
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Table 1-5. Specifications (continued)

Property

Characteristic/Value

Approvals/certifications
Factory Mutual {(pending)
Fagtory Mutual (pending)}

Canadian Standard Association
(pending)

Approved against flashback into duct

Approved for use in Ciass i, Division 2, groups B, C and
D; and for use in Ciass I, Division 2, groups E, F and G

Certified for use in ordinary nonhazardous locations

NOTES:

1. AQZ (CO,.) defaults to 4 mA or 1.0 VOC whern a Type SMAT analyzer i nstalled. AC3 (inlet'outlet tempaerature) and AD4 {combustion:

efficiency) default 1o 4 mA or 1.0 VDC when these options are not selected.

2. Analog outputs can be selected for isolation in pairs. AQ1 and AQZ define a pair. AD3 and AO4 deline ancther pair.

3. DOZ (procass COy alarm) defaults to nommal state when a Type SMA1 analyzer is installed. DO3 (process temperature alarm) and
DO4 {combustion efficiency alarm) default to normal state when these options are not selectad.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

SPECIFICATIONS
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SECTION 2 - DESCRIPTION AND OPERATION

INTRODUCTION

This section gives an overview of the Type SMA Smart Ana-
lyzer 90. Included are descriptions of the probe with filter
assembly, sensor assembly, cable assembly and electronics
assembly.

FUNCTIONAL OPERATION

The Type SMA1 Smart Analyzer 90 continuously monitors the
process flue gas net oxygen (O2) content. The Type SMA2
Smart Analyzer 90 continuously monitors the process flue
gas net O2 and carbon monoxide equivalent (COe) content.
Two thermocouple inputs allow for inlet air and outlet flue
gas temperature measurements. The process flue gas content
and temperature measurements provide the data for the com-
bustion efficiency calculation.

The sensor assembly mounts directly to the process wall.
Samples of the process flue gas are filtered and drawn
through the sensor assembly by an air powered aspirator. A
zirconium oxide Oz sensor provides for oxygen measure-
ments on both types of sensor assemblies. The combination
O2 and CO. sensor assembly uses a catalytic COe sensor for
carbon monoxide equivalent measurements. The gas samples
are maintained above dew point at all times providing a wet
basis measurement.

The electronics assembly controls the temperature of the sen-
sor assembly. It initiates and performs sensor calibrations. It
also converts the sensor inputs, thermocouple inputs and
efficiency calculations to four to 20 milliamp or one to five
VDC analog output signals. The digital inputs remotely start
the calibration, filter blowback and insertion of sensor check
gases. The digital outputs indicate the process measurement
alarms, analyzer fault alarms and the calibration status.

Probe with Filter Assembly

The probe with filter assembly (Figure 1-4) connects to the
sensor assembly and protrudes into the flue gas stream.
Samples of the flue gas are passed through the probe with
filter assembly to the sensor assembly for analysis. A choice
of three probe with filter assemblies allows the analyzer to
work in a variety of process environments. The assemblies
are the standard probe with filter, standard probe with op-
tional dual filter and optional high temperature probe with
filter. The probes are varied lengths and can be cut to any
desired length.

INTRODUCTION
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The standard probe with filter assembly consists of a Y4-inch
stainless steel probe with filter assembly. It operates in flue
gas temperatures up to 649 degrees Centigrade (1200 degrees
Fahrenheit). The filter assembly contains a patented floppy
filter made up of a multilayer ceramic cloth that is highly
resistant to particulate buildup. A filter shield protecis the
floppy filter from direct impact by particulate matter. The
V4-inch schedule 80, stainless steel probe is available in
1.22-meter (4.00-foot) and 2.13-meter {7.00-foot) lengths.

The standard probe with optional dual filter assembly con-
sists of the standard probe with filter assembly and a
secondary filter. Flue gases that contain fine, abrasive or high
concentrations of particulate matter require this assembly.
The secondary filter allows the standard probe with filter to
operate in flue gas temperatures up to 816 degrees Centi-
grade (1500 degrees Fahrenheit). The secondary filter
consists of a floppy filter inside a stainless steel tube. A
Va-inch female fitting accepts the standard probe and the
V4-inch male fitting screws into the sensor assembly.

The optional high temperature probe with filter assembly
consists of a ceramic probe with a floppy filter. It operates in
flue gas temperatures up to 1649 degrees Centigrade (3000
degrees Fahrenheit). It is used where the flue gas tempera-
ture exceeds the limits of the other probe with filter
assemblies. The ceramic probe is 1.22 meters (4.00 feet) long.
Insulating sleeves provided with the probe minimize thermal
shock. The filter assembly consists of a floppy filter inside a
stainless steel tube. This assembly requires a 3-inch mount-
ing flange instead of the standard 2-inch mounting flange.

Sensor Assembly

FUNCTIONAL QPERATION

The sensor assembly mounts to a duct or process wall so that
the probe with filter assembly protrudes into the flue gas
stream. An air powered aspirator continuously pulls samples of
the process flue gas through the probe with filter assembly. The
gas sample is drawn through a heated path inside the manifold
block. The Type SMAI] analyzer splits the gas sample into two
passages. One path travels to the Oz sensor. The other path acts
as a bypass to keep the Type SMA1l analyzer response equal to
the Type SMA2 analyzer response. The Type SMAZ2 analyzer
splits the gas sample into two passages. One path travels to the
O3 sensor and the other path leads to the COe sensor. The gas
sample is diluted with air before it reaches the COe sensor. After
the gas sample flows past the sensors, it combines with the
aspirator air and returns to the duct. See Figure 2-1 for the
Type SMAI1 sensor assembly flow diagram. See Figure 2-2 for
the Type SMA2 sensor assembly flow diagram.

The 207 kilopascals (30 pounds per square inch gage) aspira-
tor supply air serves four purposes. First, it powers the

2-2
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Figure 2-1. Type SMA1 Sensor Assembly Flow Diagram

aspirator creating 55.2 to 62.1 kilopascals [eight to nine
pounds per square inch} suction pressure in the sensor as-
sembly. The suction pressure draws the sample gases
through the sensor assembly.

Second, it supplies the dilution air added to the sample gases
prior to the COe sensor when the Type SMAZ2 analyzer is
installed. Refer to Appendix B for an explanation of why
dilution air is added. Third, it provides the reference air
needed by the O2 sensor. Fourth, it provides air to the op-
tional blowback solenocid. The minimum temperature flow
disk permits air flow to the aspirator only when the sensor
assembly is near operating temperature. This minimizes the
amount of sampled process flue gas being pulled into a cold
sensor assembly causing condensation which can plug the

FUNCTIONAL OPERATION
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Figure 2-2. Type SMAZ2 Sensor Assembly Flow Diagram
orifices. Critical orifices insure a constant sample flow rate
that is not affected by variations in the duct pressure or by a
pressure drop across the filter. See Figure 2-3 for the actual
port locations on the sensor assembly.
The main body of the sensor assembly consists of the flange
manifold. The termination chamber mounts directly to the
flange manifold and contains the connector for the cable
assembly. The termination chamber also contains connectors
for the outlet flue gas thermocouple and the optional blow-
back solenoid.
On both types of sensor assemblies, the Oz sensor screws
into the flange manifold. Four 100-watt heaters maintain the
flange manifold at 204 degrees Centigrade {400 degrees
FUNCTIONAL OPERATION
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Figure 2-3. Sensor Assembly Port Locations

Fahrenheit). For the Type SMAZ2 analyzer the CO. sensor
mounts into the CCe block. Tweo 60-watt heaters keep the
COe preheater block at 399 degrees Centigrade {750 degrees
Fahrenheit).

The Os sensor consists of a zirconium oxide sensor and a
self-regulating heater. The O2 sensor generates a millivolt
output that is a logarithmic function of the net oxygen con-
centration in the sample gases. Refer to Appendix A for more
information on the operation of the Q2 sensor.

The COe sensor consists of an inert coated reference element
and a catalyst coated active element. Both elements are resis-
tance temperature detectors (RTDj}. As the sample gases flow
by the sensor, the combustible gases oxidize on the surface of
the active element. The heat generated by the oxidation
causes a temperature difference between the active and the
reference elements. This temperature difference produces a
resistance relationship between the two elements that is di-
rectly proportional to the concentration of combustibles in
the sample gases. Refer to Appendix B for more information
on the operation of the CQOe sensor.

FUNCTIONAL OPERATION
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Cable Assembly

Do not modify the cable assembly in the field (i.e., shorten the

CAUTION cable or remove the connectors for routing through conduit).
Modification of the cable voids the warranty and may damage
the analyzer.

Ne modifiez pas I'assemblage du céble en chantier {par exem-
ATTENTION ple, en raccourcissant le cdble ou en retirant les connecteurs

a des fins d'insertion dans un conduit). Toute modification du

céble annule la garantie et risque d’endommager I'analyseur.

The cable assembly comes in a standard 15-meter {50-foot},
optional 30-meter {100-foot) or optional 46-meter (150-foot)
length. One end of the cable connects to the sensor assembly
termination chamber. The other end connects to the electron-
ics assembly termination chamber. Threaded and plug-in
connectors ease installation and maintenance. The cable as-
sembly carries the sensor and thermocouple signals from the
sensor assembly to the electronics assembly. It also carries
the heater power and blowback solenoid power from the elec-
tronics assembly to the sensor assembly.

Electronics Assembly

The main components of the electronics assembly are the
operator interface, microprocessor circuit board, termination
unit (TU} circuit board, input/output (I/0) circuit board and
the valve manifold.

OPERATOR INTERFACE

The operator interface consists of a keypad, a two-line 80-
character vacuum fluorescent display {VFD) and three
indicator lights (Figure 1-5). The operator interface is used
to set up and operate the analyzer through menu-driven
screens.

The mode (setup or operate} and the environment (calibrate,
configure or alarm) determine which set of screens are active.
Both modes provide access to the analyzer alarm screens.
The setup mode provides access to screens and procedures
used to configure the analyzer during initial installation, and
provides diagnostic screens for repair/replacement proce-
dures. The operate mode provides access to screens used to
calibrate the sensors. The operate mode is always accessible.
A password must be entered to access the setup mode. The
factory set password is SMA and can be changed to any
combination of three letters and numbers. See Figure 2-4 for
the mode and environment access flowchart.

FUNCTIONAL OPERATION
2-6
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CALIBRATE

ENVIRONMENT < > ENVIRONMENT ; > | Soneisure G ot
| : ENVIRONMENT F ENVIRONMENT
SCREENS N SCREENS — | " SCAEENS —— G
VAN : o

& PASSWORD REGUIRED <'_//

TP220244

Figure 2-4. Mode and Environment Access

MICROPROCESSOR CIRCUIT BOARD

The microprocessor board controls the display, sensor as-
sembly and the digital and analog outputs. It receives the
digitized process signals from the I/0O board and performs all
of the computations. It scans the keypad and responds to any
pressed keys. The reset button on the microprocessor circuit
board resets the microprocessor and should be used only in
the event of an electronic failure. The dipswitch on the micro-
processor board is for factory use and initialization of
NVRAM,

TERMINATION UNIT (TU) CIRCUIT BOARD

The TU board interfaces customer field wiring to the analyzer.
It contains termination blocks for the digital inputs, inlet
thermocouple, digital outputs, analog outputs, and power to
the analyzer. The digital inputs require external power using
24 VDC or 120/240 VAC. The TU board also contains connec-
tors for the electronics end of the cable assembly and the
inlet air thermocouple.

INPUT/QUTPUT (VO) CIRCUIT BOARD

The 1/0 board amplifies the thermocouple and sensor proc-
ess signals, converts them to a digital format and passes
them on to the microprocessor board for analysis. The [/0
board supplies the power for the sensor assembly heaters,
microprocessor board, VFD display and the analog and digi-
tal outputs. Switches SW1 through SW7 located on the I/0O
board configure the analog outputs, apply power to the sen-
sor assembly heaters and configure the analyzer for 120 or
240 VAC power. Refer to Section 4 for information on the

switch settings.

FUNCTIONAL OPERATION
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DESCRIPTION AND OPERATION

VALVE MANIFOLD

The valve manifold is located on the side of the electronics
assembly. It releases zero and span test gases to the sensor
assembly using solenoids. The solenoids are energized by the
calibration sequence. Refer to Section 6 for information on

calibration.

FUNCTIONAL OPERATION
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SECTION 3 - OPERATOR INTERFACE

INTRODUCTION

This section describes the Type SMA Smart Analyzer 90 op-
erator interface. The operator interface is used to configure,
calibrate, operate and troubleshoot the analyzer. The opera-
tor interface consists of the display, indicator lights and the
keypad (Figure 1-5). The keypad conveys information to the
analyzer through ten keys. The display and indicator lights
convey information from the analyzer through menu-driven
screens and alarm signals.

DISPLAY

The display consists of a highly visible, 80-character, two-line
vacuum fluorescent display (VFD). The menu-driven screens
convey information about a procedure, configuraticn or an
alarm status. A cursor consisting of two angle brackets < >
indicates which option or changeable parameter is selected in
the menu-driven screen. The cursor has two states: on or
blinking (Table 3-1). In the cursor example, the cursor sur-
rounds SETUP indicating it is selected.

Cursor example: | OPERATE <SETUP> |

Table 3-1. Cursor Selection Memory Status

State Description

On The indicated option or data is stored in memory.

Blinking | The indicated option or data is not stored in memory.
Pressing the ENTER key stores the changec selection or
nurnber into memory and the cursor stops blinking.

INDICATOR LIGHTS

There are three indicator lights located on the keypad. They
show the present status of the analyzer. The yellow light next
to the CAL key has three states: on, blinking or off (Table 3-2}.
The red indicator light next to the ALARM ACK key has three
states: on, blinking or off (Table 3-3). The red indicator light
labeled SYSTEM FAULT has two states: on or off (Table 3-4}.

KEYPAD

The keypad consists of ten keys, each with its own unique
function. Table 3-5 explains the functions assigned to each
key and the text used throughout the manual to indicate
each key. The keys are used to make selections on the screen,
enter and retrieve data and to scroll through the screens.

INTRODUCTION

I-E65-76B
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Table 3-2. Zero and Span Gas Indicator Light (Yellow)

State Description

On Calibration or blowback in progress.

Blinking | The zerc or span gas solenoid is turned on manually and must be
turned off manually upon completion of the procedure. This occurs
during the sample flow test and the test gas procedures in Section 6
(calibration) and Section 10 (repair/replacement).

Off The zero and span gas solenoids are off.

Table 3-3. Alarm Indicator Light (Red)

State Description

On All existing alarms have been acknowledged and displayed.

Blinking | Alarms exist that have not been acknewledged and displayed.

Off No alarms exist. Alarms that did exist have been cleared.

Table 3-4. System Fault Indicator Light {Red}

State Description

On The microprocessor within the analyzer is not functioning properiy.
There is a fault within the electronics which has caused the outputs
10 go to the default state. The indicater light stays on during start-up
until 21l diagnostics are complete.

Off The microprocessor within the analyzer is functioning properly.

Table 3-5. Keypad Operation

Text .
Key Reterence Description
VAR Displays the process variables being measured. These can
VAR include Oz, COg process temperature and combustion
efficiency.
SELECT Moves the cursor from one selection to another.
UP ARROW increases the number or letter displayed within the cursor
: causing the cursor to start blinking. The ENTER key must be
pressed afier changing a number or letter for it o be stored

into memaory.

DOWN ARROW | Decreases the number or letter displayed within the cursor
causing the cursor to start blinking. The ENTER key must be
pressed after changing a number or letter for it to be stored

into memory.

< B |6

KEYPAD
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OPERATOR INTERFACE

Table 3-5. Keypad Operation {continued)

Text

Reference Description

PREV SCREEN | Scrolis the display to the previous active screen.

" A NEXT SCREEN | Scrolis the display to the next active screen.

) CAL Accesses the calibration environment screens.

i ) CONFIG Accesses the configuration envirenment screens.
CONFIG
)

- ™ ENTER Stores changed parameter values and selected options into

ENTER memaory.
e/

:ALA:]RM ALARM ACK Accesses the alarm environment screens. Displays and
ACK

acknowledges the alarms.,

TP24058A

KEYPAD
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SECTION 4 - INSTALLATION

INTRODUCTION

This section contains information on special handling consid-
erations, unpacking and inspection, location considerations,
air quality recommendations and physical installation. In-
cluded are preoperating adjustments to set up the analyzer,
and flowcharts outlining preoperating procedures {installa-
tion, configuration and calibration).

SPECIAL HANDLING

The Type SMA analyzer has special static susceptible device
(SSD) handling requirements. This equipment contains semi-
conductors subject to damage by discharges of static
electricity. Therefore, do not touch the components on the
circuit board. Ordinarily, no circuit darmage results from han-
dling the circuit board by the edges. The Type SMA analyzer
also has dipswitches subject to damage by contamination
due to improper setting techniques.

To minimize the chances of damage by static electricity or
dipswitch contamination, follow these techniques during all
procedures,

1. Remove assemblies containing semiconductors from their
protective containers only:

a. When at a designated static free work station.

b. After firm contact with an antistatic mat and/or firmly
gripped by a grounded individual.

2. Personnel handling assemblies with semiconductors
should be neutralized to a static free work station by a
grounding wrist strap that is connected to the station or to 2
good ground point at the field site.

3. Do not aliow clothing to contact semiconductors. Most
clothing generates static electricity.

4. Do no touch edge connectors, circuit traces or components.
5. Avoid partial connection of semiconductors. Semiconduc-
tors can be damaged by floating leads, especially the power
supply connector. Do not cut leads or lift circuit paths when
troubleshooting.

6. Ground the case of all test equipment (if possible} before

connecting to the analyzer.

INTRODUCTION

I-E65-768
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Bailely,

7. Avoid static charges during repair. Make sure the circuit
board is thoroughly clean around its leads, but do not rub or
clean with an insulating cloth.

NOTE: An antistatic kit (ESD field service kit, Bailey part number
1948385_1} is available for personnel working on devices containing
semiconductors. The kit contains a static dissipative mat, ground
cord, wrist bands and alligator clips.

8. Do not use lead pencils to set dipswitches. To avoid con-
tamination of switch contacts that can result in unnecessary
circuit board malfunction, do not use a lead pencil to set a
dipswitch.

UNPACKING AND INSPECTION

The Type SMA Smart Analyzer 90 comes in three boxes to
minimize the possibility of in-transit damage. One contains
the sensor assembly, electronics assembly, exhaust filter as-
sembly, flowmeter and pressure regulator. The second
contains the cable assembly, while the third contains the
probe with filter assembly.

Unpacking

Before unpacking, carefully examine the exterior of the ship-
ping containers for evidence of in-transit damage. Pay
particular attention to punctures, tears or other damage that
penetrates the outer container. Look for evidence of water
damage.

Retain the containers and packing material for use in storing
the system until scheduled for installation.

inspection

1. Examine the exterior of the sensor assembly and electron-
ics assembly enclosures for nicks, dents, scratches or other
damage. Verify that the flange gasket, 4 hex nuts and 4 lock
washers are in place on the mounting studs of the sensor
assembly.

2. Verify that the cable assembly is not damaged and that the
cable is the correct length. The last digits in the part number
label located on the cable indicate the length in feet (e.g.,
6638420_1_50 is a 50-foot cable).

3. Verify that the probe with filter assembly type (Figure 1-4)
and length are correct. Refer to Table 1-3 for the product

nomenclature.

4. If any damage to the equipment is found, notify the carrier
and Bailey Controls Company immediately.

UNPACKING AND INSPECTION

4-2
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STORAGE INSTRUCTIONS
1.

Store the packaged system in a dry enclosed area with a

controlied temperature of ~18° to 85°C (0° to 185°F).

2. Refer to the procedures under SPECJIAL HANDLING for
equipment containing semiconductors.

3. Do not place other containers on top of the analyzer boxes.

CUSTOMER SUPPLIED ITEMS

Following is a list of customer supplied items required for
installation.

dtr

k af 5

120/240 VAC power (50/60 hertz) with a 15 amp circuit
breaker and an ON/OFF switch located near the electronic
assembly.

Power wiring 14 AWG.
Ground wiring 14 AWG.
Signal wiring 24 to 18 AWG.

Water tight conduit connectors for power (Y2-inch NFT) and
signal {34-inch NPT) wiring.

Water tight plugs for unused openings to maintain NEMA 4
rating. '

120/240 VAC {50/60 hertz) or 24 VDC power for digital
inputs and outputs.

L4-inch copper or stainless steel tubing.

Pipe fittings and Ya-inch tubing fittings {Swagelok® fittings
are provided for each port).

Zero gas:

Nominal 0.8% to 1.2% O3 in Na.
Certified Oz content.

Span gas:

Oz content: 80% to 100% of the Oz span range.
€O content: 80% to 100% of the CO span range.
Balance: Na.

Certified O and CO content.

® Swagelok is a regis

STORAGE INSTRUCTIONS
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» Two-stage regulators (quantity two) with zero to 103
kilopascals (zero to 15 pounds per square inch) delivery
pressure (Figure 4-1).

» Two-stage instrument air filter [Figure 4-1, Note 4) avail-
able by kit number 258560_1 and nomenclature.

+ Three-way valve! (Figure 4-1).

» Zero to five kilopascals (zero to 20 inches H20) differential
pressure gagel for probe pressure measurements (Fig-
ure 6-2}.

- Zero to 69 kilopascals (zero to ten pounds per square inch)
differential pressure gage for suction pressure measure-
ments [Figure 6-2).

» Insulating material for the mounting nipple.

- A standard two-inch, optional three-inch or optional four-
inch mounting flange and nipple.

+  Two isolated thermocouples (Type E, J, K, T, S or R) if inlet
or outlet gas stream temperatures are to be measured.

PREOPERATING PROCEDURES OVERVIEW

The commissioning of the analyzer consists of three major
procedures: installation, configuration and calibration.

Installation consists of selecting the appropriate sites to
mount the equipment, preparing the sites for installation,
installing the equipment and powering up the analyzer. After
the sensor assembly installation is started, it must be com-
pleted without interruption (Figure 4-2).

Configuration consists of setting up the analyzer through
menu-driven screens that prompt for process measurement
ranges, engineering units and alarm limits.

Calibration consists of taking initial pressure and flow meas-
urements, manually setting the calibration gas flow rates,
manually initiating the first sensor calibration and setting
the automatic calibration timer (if desired}.

See Figure 4-2 for flowcharts that define the steps involved in
each of these procedures. Refer to Sections 4, 5 and 6 {instal-
lation. configuration and calibration) for detailed information
on these procedures.

. Available through maintenance kit number 258432_1 (refer to Table 1-4 1n Section 1).

PREOPERATING PROCEDURES OVERVIEW
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LOCATION CONSIDERATIONS AND SITE PREPARATION

See Figure 4-1 for an overview of all system connections. The
locations for the analyzer main assemblies and the test gas
cylinders are sequentially chosen based on the physical re-
straints of the process, distance between each connecting
item and convenience. The order for selecting the locations of
the main assemblies is:

1. Sensor assembly and probe with filter assembly.
2. Cable assembly.

3. Electronics assembly,
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Figure 4-1. Analyzer Installation Overview
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!
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Y
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]
Y
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L
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[
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¥ CALCULATIONS ARE USED

SELECT THERMOCOUPLE TYPES

Y
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Figure 4-2. Preoperating Procedures Quverview
{Page 2 of 3}
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Figure 4-2. Preoperating Procedures
Overview (Page 3 of 3]
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Sensor Assembly and Probe with Filter Assembly

NOTE: Do not mount the sensor assembly until the electronics
assembly is mounted, wired and ready for power up. Connect the
cable assembly to the electronics assembly and route the cable to
the sensor assembly before mounting the sensor assembly.

WARNING

AVERTISSEMENT

Exercise care when instaliing or removing the sensor assem-
bly on positively pressured processes. Wear suitable
protective clothing to prevent personnel injury from any hot
gases emitted from the process.

Soyez prudent lors de I'instaliation ou du retrait de I'unité de
détection dans les applications ol le procédé est sous pres-
sion. Portez de I'équipement et des vétements de protection
pour éviter des blessures dues aux gaz chauds émanant du
procédé.

Probe flange kit number 258536_1 {two-inch mounting flange
only} can be used on positive pressure processes to minimize
exposure to process gases during removal of the sensor as-
sembly. The kit allows the probe with filter assembly to
remain in the process when the sensor assembly is removed.

CAUTION

ATTENTION

Do not locate the filter assembly where it will be directly
exposed to, or within 3.1 meters (10 feet) of steam or liquids
from process cleaning operations (soot blower or scrubber).
The combinations of liquids and soot may plug the filter.

N’installez pas |'assemblage du filtre {a ot il sera directement
exposé a de la vapeur ou a des liquides de nettoyage de
procédé (souffleurs de suie ou brosseuses) ni & moins de 3.1
métres (10.0 pieds) de ceux-ci. Les liquides et la suie blo-
queraient le filtre.

The sensor assembly is typically located near the end of the
combustion chamber or shortly downstream of the combus-
tion chamber. Flue gas temperature, air leakage into the duct
and specific characteristics of the application are used to
determine the sarnpling location.

Select a location for the sensor assembly where existing steps
or walkways provide easy access. The sensor assembly
weighs approximately 6.4 kilograms (14 pounds). The process
wall must support the combined weight of the sensor assem-
bly. the probe with filter assembly and the nipple and flange.
Provide additional support if the sensor assembly is subject
to vibrations due to the construction of the wall or due to the
process conditions. The ambient temperature at the location
of the sensor assembly must not exceed 93 degrees Centi-
grade {199 degrees Fahrenheit).

L OCATION CONSIDERATIONS AND SITE PREPARATION
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STANDARD PROBE WITH FILTER OR DUAL FILTER

CAUTION

ATTENTION

Provide probe support within the duct when using a probe
longer than 1.8 meters (6.0 feet). Failure to supply additional
support may result in damage to the probe or sensor assem-
bly. Tilt the probe and filter assembly upward during
installation and removal to clear the probe suppart.

Lorsque vous utilisez une sonde de plus de 1.8 métres (6.0
pieds), prévoyez un support a l'intérieur de la canalisation.
Sans support additionnel, la sonde ou l'unité de détection
risqueraient d'étre endommageés. Lors de Finstallation ou du
retrait, inclinez la sonde et 'assemblage du filtre vers I'arriére
pour dégager le support de la sonde.

See Figure 4-3 for the correct orientation of the sensor as-
sembly. See Figure 4-4 for the outline and clearance
requirements of the sensor assembly. If the centerline of the
probe with filter assembly is horizontal, the sensor assembly
can be rotated 45 degrees about the centerline in either
direction without affecting performance. If the centerline of
the probe with filter assembly is vertical and extending down-
ward from the sensor assembly, the sensor assembly can be
rotated 360 degrees about the centerline to permit access for

servicing.

CAUTION

ATTENTION

Do not allow the duct gases to enter the filter assembiy at a
point higher than the entry point to the sensor assembly.
Particles that pass through the filter assembly may eventually
gravitate to the flange manifold assembly and cause blockage

of the passages.

Ne permettez pas aux gaz du procédé d’entrer dans I'assem-
blage du filtre & un point plus haut que Je point d’entrée de
I’assemblage de détection. Des particules passant au travers
du filtre pourraient s’accumuler au niveau de Fassemblage de
ia bride de collecteur et obstruer les passages.

1. Select a filter assembly location as close as possible about
the duct centerline.

2. At the selected location, cut a hole in the duct wall to
accept the pipe nipple (2-inch standard, 3-inch or 4-inch with
optional flange adapter kit [Figure 4-4]).

3. Install the pipe nipple and the pipe flange and weld the
nipple into the process wall.

LOCATION CONSIDERATIONS AND SITE PREPARATION

4-10

i-E65-76B



INSTALLATION

4. Always apply at least 2.54 centimeters (1 inch) of insuia-
tion around the pipe nipple and, if required, an external
heating device to the nipple. Refer to Note 4 in Figure 4-4 for
external heater requirements.

5. Temporarily cover the opening until the sensor assembly
and the probe with filter assembly are ready for installation.
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Figure 4-3. Sensor Assembly Orientation
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Figure 4-4. Sensor Assembly Outline and Clearance Requirements

OPTIONAL HIGH TEMPERATURE PROBE WITH FILTER

The preferred location for installation of the optional high
temperature probe with filter assembly is at the top of the
process with the probe vertical. The high temperature probe
with filter assembly must be installed on a three-inch or
four-inch flange. The optional high temperature probe with
filter assembly includes a flange adapter.

When the site location does not permit vertical probe orienta-
tion, the sensor assembly may be mounted on the side of the
process with the centerline of the probe with filter assembly
being horizontal. In this instance, the length of the probe is
subject to limitations based on the process temperature.

LOCATION CONSIDERATIONS AND SITE PREPARATION
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Refer to Sensor Assembly and Probe with Filter Assembly
for more information on the maximum probe length in hori-
zontal applications. See Figure 4-5 for detailed information
on the site preparation.

in. NPS CLASS 150
I PIFE FLANGE
! . L .
|| i i 3in. SCHEDIILE 40
| . STEEL PIPE
i I H
. I | i
1 | |
Cod I !
ADM | i
© 12,00 '
| 3048 |
L |
P
! | OUTERWALL
Lo OR
; MOUNTING PLATE
L
1
' . L] o L
1 o 0 2] e S ok
> - o a4 :
So O LT e P Qe e §
- D Y S ot
/ ;e e
-
REFAACTORY P LS
15° TRZ4C5aA

Figure 4-5. Optional High Temperature Probe
with Filter Assembly Siie Preparation

1. Cut an 89-millimeter (3.5-inch} diameter hole (nominal} in
the outer wall or mounting plate for a 3-inch schedule 40
steel pipe. On the same centerline, cut a 76-millimeter
(3-inch) diameter hole (minimum) through the refractory.

2. If possible, taper the exit hole approximately 15°.

3. Weld the 3-inch pipe section in place.

4. Install the standard 3-inch NPS Class 150 pipe flange.

5. Temporarily cover the opening until the sensor assembly
and the probe with filter assembly are ready for installation.

Cable Assembly and Test Gas Tubing

Select a cable assembly and test gas tubing route that pre-
vents damage from tools, equipment or hot surfaces. The
minimum bend radius for the cable assembly is 17.8 centi-

meters (seven inches).

LOCATION CONSIDERATIONS AND SITE PREPARATION
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Electronics Assembly

Select a location for the electronics assembly that provides easy
access. This location must be within cable length of the location
selected for the sensor assembly. The suggested mounting
height of the electronics assembly places the centerline of the
display 1500 millimeters (59 inches) from the floor level. This
height provides easy access to the keyboard and the display.
Position any recorders or other instruments within 305 meters
{1000 feet) from the electronics assembly location.

The electronics assembly weighs about 12.7 kilograms
{28 pounds). Select a rigid surface capable of supporting
this weight. Prepare the mounting surface according to the
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Figure 4-6. Electronics Assembly Clearance Requirements and Mounting Dimensions
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appropriate mounting dimensions. See Figure 4-6 for the clear-
ance requirements and mounting dimensions of the electronics
assembly. If rack or panel mounting is needed for the electron-
ics assembly, use panel mounting kit number 258524 _1
{Table 11-16). The mounting plate is customer supplied. See
Figure 4-7 for the suggested mounting plate dirensions.

Test Gas Cylinders

Select a location for the two test gas cylinders near the elec-
tronics assembly to make the pressure regulator adjustments
easy during calibration and setup. Avoid locations near
sources of heat. The ambient temperature should not exceed
49 degrees Centigrade (120 degrees Fahrenheit). Determine a
method of securing the ¢ylinders.

Facilities

The analyzer requires electrical power and compressed air.

ELECTRICAL POWER

At the location selected for the electronics assembly, provide:
1. 105 to 128 VAC 50/60 hertz or 211 to 257 VAC 50/60 hertz
with a 15 A circuit breaker and an ON/OFF switch located near
the electronics assembly (use 14 AWG wire size).

2. Ground connections (use 14 AWG wire size).

3. Signal connections {use 24 to 16 AWG wire size).

AIR SUPPLY

CAUTION

ATTENTION

Failure to add a two-stage filter system just before the regula-
tor may cause blockage in the sensor assembly.

installez un systéme de filtre & deux étages immédiatement
devant le régulateur. Autrement, ’'unité de détection risque de

se bloguer.

At the location selected for the sensor assembly, provide instru-
ment quality, filtered compressed air set for 207, +3 kilopascals
at 0.93 cubic meters per hour (30, 0.5 pounds per square inch
gage at 0.55 standard cubic feet per minute). Install a primary
and secondary filter just before the regulator (Figure 4-1) to
remove oil and water vapor that may get through other filters
within the instrument air system.

NOTE: The information on air quality requirements comes from [SA

§7.3, Quality Standard for instrument Air, Sections 4.1.1 {Qutdoor
Installations), 4.2 {Particle Size) and 4.3 {Oil Content).

LOCATION CONSIDERATIONS AND SITE PREPARATION
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Figure 4-7. Panel Mounted Electronics Assembly
Clearance Requirements and Mounting Dimensions
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The air supply must meet three conditions.

1. The dew point at line pressure must be at least 10°C
(18°F) below the minimum local recorded ambient tempera-
fure at the plant site.

2. The maximum particle size in the air stream at the instru-
ment must not exceed 3 microns.

3. The maxirnum total cil or hydrocarbon content, exclusive
of noncondensables, must be as close as possibie to
0 weight/weight or volume/volume. Under no circumstances
shall it exceed 1 ppm weight/weight or volume/volume under
normal operating conditions.

SETUP/PHYSICAL INSTALLATION

The setup/physical installation provides the required proce-
dures to set up and install the electronics assembly. cable,
sensor assembly, customer field wiring and calibration gas
cylinders.

Electronics Assembly Installation

Mount the electronics assembly at the prepared site or location.

Wiring Connections

The electronics assembly termination unit (TU) circuit board
contains spring loaded terminal blocks. A small screwdriver
(less than Vs-inch wide) is required to open the terminal for
connecting the wire. See Figure 4-8 for the two screwdriver
positions that can be used to open the terminal block. To use

Figure 4-8. Directions for the TU Board Terminal Connections

SETUP/PHYSICAL INSTALLATION
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position one, insert the screwdriver in the top slot and push
inward to open the terminal block. To use position two, insert
the screwdriver at the angle shown and move it slightly up-
ward to pry open the terminal.
See Figure 4-9 for all wiring connections to the TU board
located in the electronics assembly termination chamber. See
Figure 4-10 for all wiring connections to the termination
block located in the sensor assembly termination chamber.
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TERMINATION CHAMEBER TERMINATION LINT PCE
/ _GABLEGOMNEGTOR 2. / -------- CABLE COMNECTOR® ...
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Figure 4-9. Electronics Assembly Termination Charnber and
TU Board Wiring Connection Diagram
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Figure 4-10. Sensor Assembly
Wiring Connection Diagram
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WARNING

AVERTISSEMENT

Do not apply 120/240 VAC facility power to the electronics at
this time because terminals may be live which have not been
terminated yet. Apply power only after completing the installa-
tion of the cable onto the sensor.

N’alimentez pas 'assemblage électronique en 120/240 V c.a. ace
point-ci. Sinon, une tension de 120/240 V c.a. serait appliquée au
cablage sans terminaisons. Ne branchez 'alimentation qu'aprés
avoir relié le céble a I'unité de détection.

1. If 240 VAC power supply is used, install the 0.75 A fuse in
F1 and the 3 A fuse in F2 on the 1/0 board (Figure 4-16}. If
120 VAC power supply is used, verify that F1 has a 1.5 A fuse
and F2 has a 6 A fuse on the 1/0 board.

2. Connect the external power supply line and neutral wires to
TU-TB1 located on the electronics assembly TU board (Fig-
ure 4-9). Connect the ground wire to E1 (AC GND, green screw)
located in the electronics assembly termination chamber below
the TU board on the left-hand side. Do not turn on the power.

3. Follow the procedures under DIGITAL INPUTS, ANALOG
OUTPUTS and DIGITAL OUTPUTS to connect the signal wiring.

NOTE: To maintain the NEMA 4 environmental rating, use NEMA 4
conduit connecticns, plugs or other suitable fittings in all used and
unused openings.

DIGITAL INPUTS

The analyzer accepts signals to four digital inputs. The four
digital inputs provide for remote initiation of automatic cali-
bration, blowback and insertion of zero or span gas. An
external powered 24 VDC or 120/240 VAC signal (customer
supplied) activates each digital input. Refer to Table 4-1 for
the digital input terminals and descriptions. See Figure 4-11
for the 24 VDC digital input wiring diagram. See Figure 4-12
for the 120/240 VAC digital input wiring diagram.

CAUTION

ATTENTION

All digital inputs must be either AC or DC. Do not mix AC and
DC digital inputs as this will damage the analyzer.

Toutes les entrées numériques doivent étre de type c.a. ou c.c.
L’analyseur serait endommagé par la combinaison de signaux
c.a.etc.c.

Connect the desired digital inputs to the electronics assembly TU
board (Figure 4-9) using the proper common signal terminal.

NOTE: Use normally apen (NQ) momentary switches to activate DI1

and Di2. Use one SPDT toggle switch with a center off position to
select DI3, none, or Di4.

SETUP/PHYSICAL INSTALLATION
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Table 4-1. Digital Input Terminals and Descriptions
Digital Input . I
and Common Terminal Description
D TU-TB2-1 (+ or hot} {(momentary switch) | Automatic calibration sequence

DIz TU-TB2-2 (+ or hot) {(momentary switch) | Blowback initiation
DI3 TU-TB2-3 (+ or hot) {toggie switch) Remote zerc gas
Di4 TU-TB2-4 {+ or hot) {toggle switch) Remote span gas
AC COM TU-TB2-5 {neutral} Common for 120/240 VAC digital
input
CC COM TU-TB2-6 (-) Commen for 24 VDC digital input
-
- I L ! :
=1L g
; ' > s oIC — ,,_.___..
v ,
1 ]
3 1
] ]
i
|
— i |
¥z T | I
: . : > N, | p—
& = |
>——{eteou -
C Veowon
TERMINATION UNIT
BOARD FIELDWIRING

Figure 4-11. Digital Input Wiring Diagram (24 VDC}

ANALOG OUTPUTS

The analyzer provides four analog outputs for transmitting
process measurements to control systems, recording instru-
ments or display instruments (customer supplied). The analog
outputs (AQ1/A02) are configured individually for current (four
to 20 milliamps) or voltage (one to five VDC) output and as a
pair for isolation. AO3 and AO4 are similarly isolated or
grounded as a pair. Refer to Preoperating Adjustments for
information on configuring the analog outputs. Refer to

SETUP/PHYSICAL INSTALLATION
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Figure 4-12. Digital Input Wiring Diagram (120/240 VAC)
Table 4-2 for the analog cutput terminals and descriptions.
See Figure 4-13 for the analog output wiring diagram.
Connect the desired analog outputs on the electronics assem-
bly termination unit circuit board [Figure 4-9)} to the control

systems, recording instruments or display instruments.

Table 4-2. Analog Output Terminals and Descriptions

(AJTI:::: Terminal Description

AO1 TU-TB13-1 (+) and TU-TB13-2 (-} | Oxygen

AQD2 TU-TB13-3 (+) and TU-TB13-4 {-} | Carbon monoxide
equivalent

AO3 TU-TB13-5 (+) and TU-TB13-6 {-} | Process temperature

AQ4 TU-TB13-7 (+) and TU-TB13-8 (-} | Combustion efficiency

DIGITAL QUTPUTS

The analyzer provides six digital outputs that activate general
alarm annunciators, indicators or contro} system interlocks
(customer supplied). Refer to Table 4-3 for the digital output
terminals and descriptions. See Figure 4-14 for the wiring
diagram of the digital cutputs.

SETUP/PHYSICAL INSTALLATION
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Figure 4-13. Analog Output Wiring Diagram

Table 4-3. Digital Qutput Terminals and Descriptions

g:g::i Terminal Description

DO TU-TB4-1 (NQj, TU-TB4-2 (C} and TU-TB4-3 (NC) Process Og alarm

DO2Z2 TU-TB5-1 {NO}, TU-TBS-2 (C) and TU-TB5-3 (NC) Process CCe alarm

DO3 TU-TBB-1 {NO}, TU-TB6-2 (C} and TU-TBE-3 {NC) Process temperature alarm
DO4 TU-TB7-1 {NO), TU-TB7-2 (C} and TU-TB7-3 (NC) Process efficiency alarm
DO5 TU-TBB-1 (NO), TL-TB8-2 (C) and TU-TB8-3 (NC) Analyzer fault alarm

DO6 TU-TB®-1 (NO}, TU-TB3-2 (C) and TU-TB8-3 (NC) Calibration in progress

SETUP/PHYSICAL INSTALLATION
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Connect the desired digital outputs on the electronics assem-
bly termination unit circuit board {Figure 4-9} to the
annunciators or other highly visible, remote indicators. Digi-
tal outputs five and six (analyzer fault and calibration in
progress) should be interlocked to the control system when
using Oz or both Oz and COe for trim control. A machine fault
timer (MFT) alarm or loss of power causes all of the digital
outputs to fail to the alarm state.

| 31 NO
!
-+
. s2C
#
o3 NC
TP24025A

Figure 4-14. Digital Output Wiring
Diagram (Non-Alarm State)

inlet Thermocouple

The analyzer provides a non-isolated input that accepts a ther-
mocouple (T/C) (customer supplied} for the inlet temperature
measurement. The input is located in the electronics assembly.
Acceptable types of thermocouples are E, J, K, T, S and R.
Acceptable wire sizes are 24 to 16 AWG. Refer to Table 4-4 for
the thermocouple input terminals and locations. See Fig-
ure 4-15 for the wiring diagram of the thermocouple input.

NOTE: Use isolated or ungrounded thermocouples to minimize the
possibility of incorrect temperature readings or ground loops. The
negative or common terminal for the inlet thermocouple connects to
ground inside the analyzer.

Connect the inlet temperature thermocouple to TU-P5-1 (-} and
TU-P5-2 (+) on the electronics assembly TU board (Figure 4-9)
using the plug provided. The typical inlet temperature thermo-
couple location is after the preheater.

Table 4-4. Inlet Thermocouple Terminals and Location

Thermocouple

Terminal Location

inlet thermocouple

TU-P5-1 (-} and TU-P5-2 (+) Electronics assembly TU board

SETUP/PHYSICAL INSTALLATION
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Figure 4-15. Thermocouple Input Wiring Diagram

Preoperating Adjustments

Preoperating adjustments involve setting switches on the I/O
board and verifying switch positions set at the factory on the
microprocessor board and the TU board.

INPUT/QUTPUT (I/0) CIRCUIT BOARD SWITCH SETTINGS

The analyzer 1/O board has seven switches for configuring
the analog outputs and power supplies. Refer to Table 4-5 for
the switch parameters and their functions. See Figure 4-16
for the locations and functions of the switches on the elec-
tronics assembly I/0O board. '

1. Set switch SW1 (1, 2 and 3) to configure analog outputs
AO] and AO2 for isolated or grounded common and for 4 to
20 mA or 1 to 5 VDC outputs.

2. Set switch SW2 (1, 2 and 3) to configure analog outputs
AO3 and AO4 for isolated or grounded common and for 4 to
20 mA or 1 to 5 VDC outputs.

3. Set switch SW3 to on.

4. Set switches SW4 (1, 2, 3 and 4) to configure the desired
analog output states in the event of a microprocessor failure.
Typical settings are: AO1 (Process O2) to fail low (0 VDC or
0 mA); AO2 {Process COe) to fail high (6.2 VDC or 25 mA); AO3

SETUP/PHYSICAL INSTALLATION
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{inlet/outlet temperature) to fail high (6.2 VDC or 25 mAj;
and AO4 (combustion efficiency} to fail low (0 VDC or 0 mA}.

5. Set switches SW5, SW6 and SW7 to configure the analyzer
for the applied power. They must be set to the same position.

Table 4-5. Input/Output {I/0) Circuit Board Configuration Switches

Switch | Pole Position Funetion _ Parameter
sSwi1 1 ISO or GND Isolated or grounded common | AO1 and AQ2
2 lorV Current or voltage AD1
3 lorV Current or voltage AD2
sSw2 1 ISO or GND Isotated or grounded common | AQ3 and AO4
2 forV Current or voltage AO3
3 torV Current or voltage AQ4
SwW3 N/A | OFF or ON Off or on Sensor assembly power
Sw4 1 0 VDC/0 mA or | Analog output states if AO1
2 6.2 VDC/25 mA | microprocessor failure occurs | 459
3 AC3
4 AO4
SW5 N/A | 110 or 220 110 VAC or 220 VAC Power supply
SW6
SW7
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52 YVDC CR 25 mA
==
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s voC 2883
POWER - §§
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Figure 4-16. Input/Output Circuit Board
Switch Locations and Functions
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MICROPROCESSOR CIRCUIT BOARD SWITCH SETTINGS

The microprocessor board switch SW2 has three poles that
are set at the factory. These switches must be verified for their
factory setting before commissioning the analyzer. Refer to
Table 4-6 for the required switch positions on the microproc-
essor board. See Figure 4-17 for the location of the switches.

Table 4-6. Microprocessor Circuit Board Switches

Switch Pole Function Factory Setting

Sw2 1 NVRAM IEE initialization Open {Off}

Factory test mode

Factory test mode

1
P22 ! —
I
e us @gr
e e !
g g Pl
El g ; i.:
wp | PAM ! | ROM g - P2
e £ £ | !||
= B
SW3 |E§i 3 3 i
W Citie s i
=1_ B i~
P21 : ;

TP2AJTAA

Figure 4-17. Microprocessor Circuit Board Switch Locations

TERMINATION UNIT CIRCUIT BOARD SWITCH SETTINGS

The termination unit (TU) board has three switches (SWI,
SW2 and SW3) that are set at the factory. These switches
must be verified for their factory setting before commission-
ing the analyzer. Refer to Table 4-7 for the required switch
positions on the TU board. See Figure 4-9 for the location of
the switches.

Table 4-7. Termination Unit Circuit Board Switches

Switch Pole Function Factory Setting
sSw1 1 Not used in this product +5
2 I
sSw2 1 +5
2 |
SW3 1 +5
2 I

SETUP/PHYSICAL INSTALLATION
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Test Gas Cylinders

1. Verify the appropriate gases have been received and that
the O2 and CO contents are certified (Table 4-8).

Table 4-8. Test Gas Contents

Gas Type Gas Content
Zero gas Nominal 0.8% to 1.2% O2in N2
Certified Oz content
Span gas 02 content: 80% to 100% of the Q2 span range
CO content: 80% to 100% of the CO span range
Balance: Nz
Certified Oz and CO content

2. Install the gas cylinders at the location selected and se-
cure the cylinders to prevent them from being knocked over.

3. Install a 2-stage regulator on each cylinder.

4. Cap off the outlet of the regulator. Open the cylinder valve
and check for leaks using a leak check or soap solution. If
any leaks are found, tighten the regulator connection until
the leakage stops. Close the cylinder valve.

5. Install Va-inch tubing (copper or stainless steel) between the
regulators and the gas control manifold on the electronics as-
sembly (Figure 4-1). Swagelok fittings are supplied for all
connections to the electronics and sensor assembties. If another
type of fitting is used, be sure it is of high quality (i.e., Parker or
Tylok) and de not intermix different brands of fittings.

6. Turn the regulator adjustment knob fully counterclock-
wise, achieving minimum outlet pressure.

7. Open the cylinder vaive and adjust the regulator outlet
pressure to 104 kPa (15 psi) using the adjustment knob.
Check for leaks using a leak check or soap solution. If leaks
are found, tighten the fitting until the leakage stops. Note the
cylinder pressure indicated on the regulator gage.

8. Close the cylinder valve. After one half hour, check that
the cylinder pressure has not dropped more than 690 kPa
(100 psi). If it has, then a leak exists and must be stopped.

9. After the test gas cylinders, regulators and tubing have
been fully checked for leaks, close the cylinder valves.
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Cable Assembly

CAUTION

ATTENTION

Do not modity the cable assembly in the field (i.e., shorten the
cable or remove the connectors for routing through conduit).
Modification of the cable voids the warranty and may damage
the analyzer.

Ne modifiez pas I'assemblage du cable en chantier (par exem-
pie, en raceourcissant le cible ou en retirant les connecteurs
a des fins d’insertion dans un eonduit). Toute modification du

céble annule la garantie et risque d’endommager I'analyseur.

1. Remove the l-inch locknut from the end of the cable. To
remove the locknut, bend back the plug-in connectors at the
end of the cable and slide the locknut over them.

2. Feed the plug-in connectors and wires through the ex-
treme right hole in the bottom of the electronics assembly
(Figure 4-6).

NOTE: Do not over stress the cable when inserting it through the
enclosure hole or locknut.

2. Insert the cable end with the rubber washer into the
mounting hole.

4, Run the wires back through the locknut.

5. Secure the cable assembly to the electronics assembly by
tightening the 1-inch locknut onto the cable.

CAUTION

ATTENTION

Connect the shielded wire to the green grounding screw. Do
not connect the shielded wire to one of the TU board mounting
screws as this will damage the analyzer.

Reliez le fil blindlé & la vis verte de mise a la terre. Ne reliez

pas le fil blindé 3 une des vis de montage de la carte de
raccordement; ceci endommagerait ’'analyseur.

6. Connect the shield drain wire to the green grounding
screw (E2) located in the electronics assembly termination
chamber below the termination unit circuit board on the
right-hand side (Figure 4-9).

7. Plug the 12-pin connector (J6) into TU-P6 and the 8-pin
connector (J2) into TU-P2 located on the electronics assembly
termination circuit board (Figure 4-9). Verify that the connec-
tors are not overlapping on either end.
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8. Route the cable along the previously determined path to
the location for the sensor assembly. Do not connect the
cable to the sensor assembly at this time.

Optional Blowback Solenoid

The optional blowback kit can be installed now or anytime after
the sensor assembly has been installed. See Figure 4-18 for the
solenoid valve and kit. Customer supplied items consist of 2
watertight Y2-inch conduit fittings, conduit and Y4-inch outside
diameter (OD) copper or stainless steel tubing.

NOTE: If an outlet thermocouple is used, then a tee fitting is required
for the conduit connection located at the sensor assembiy.

1. If the solenoid is being installed or replaced after power has
been applied to the sensor assembly, turn off the analyzer
power switch (SW3) located on the I1/0 board (Figure 4-16}
before installing or removing the solenoid.

2. Apply NEVER-SEEZ® to the male connector fittings and
install on the solencid valve.

3. Cut and bend the la-inch outside diameter tubing as
required.

4. Install the solenoid valve. See Figure 4-18 for the pre-
ferred solenoid position and routing of the tubing. Site
restriction may require different positioning or routing.

5. Remove the plastic knockout from the sensor assembly
termination chamber.

6. Install watertight conduit fittings and conduit.

7. Cut the green and yellow wires to the appropriate length
and strip the insulation 8.9 millimeters (0.35 inches).

8. Connect the yellow wires to terminal blocks TB1-4 and
TB1-7 (Figure 4-10) in the sensor assembly termination
chamber.

9. Crimp the terminal ring lug (provided) onto the green wire.
Ground the terminal lug to the sensor assembly termination
chamber using the nut provided (Figure 4- 18).

10. If the analyzer power switch {SW3] located on the 1/0
board {Figure 4-16) was turned off in Step 1. turn it on.

® NEVER-SEEZ Is a registered trademaric of USM Carporation.
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Figure 4-18. Optional Blowback Kit Installation

Test Gas Tubing and Flowmeler

1. Apply NEVER-SEEZ (included) to the 2 male connector
fittings provided.

2. Install the O to 5 standard ft° /hr flowmeter {provided) next
to the electronics assembly.

3. Install la-inch outside diameter (OD) tubing from the
valve manifold test gas out port to the flowmeter (Figure 4-1).

4. Install Ya-inch OD tubing from the flowmeter up to the
sensor assembly test gas port. Do not connect the tubing to
the test gas port at this time (Figures 4-1 and 4-4).

Sensor Assembly and Probe with Filter Assembly

NOTES:
1. Proceed with the sensor assembly installation only after routing

and connecting the cable assembly and test gas tubing to the elec-
tronics assembiy. Do not install the probe with filter assembly into the
process until power is tumed on. This prevents process condensation
from forming inside the sensor assembly passages.

2. Complete system stari-up is necessary upon beginning installa-
tion of the sensor assembly.

See Figure 4-4 for detailed information on the sensor assem-
bly and the probe with filter assembly.
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PROBE WITH FILTER OR OPTIONAL DUAL FILTER

If installing the sensor assembly on an existing three-inch or
four-inch flange, go to the procedures under Optional Three-
Inch or Four-Inch Adapter Flange Kit.

Two-Inch Flange

1. Remove and set aside the 4 hex nuts and 4 lockwashers
on the sensor assembly.

2. If necessary, apply cutting oil, cut the probe to length and
thread with Y4-inch NPT. Clean remaining cutting oil and
loose chips from the probe.

3. Apply a light coating of NEVER-SEEZ (inciuded} to both
threaded ends of the probe.

4. Thread the filter assembly onto the probe.

5. Thread the probe with filter assembly into the Va-inch NPT
port on the sensor assembly and tighten.

6. Install the exhaust filter (Figure 4-4). Apply NEVER-SEEZ
to the threads of the sensor assembly aspirator. Hand tighten
the exhaust filter assembly onto the ¥8-inch NPT threads of
the aspirator exit.

7. Attach the cable assembly to the sensor assembly by
aligning the keys and turning the collar on the connector
clockwise until tight.

8. Complete the procedures under STARTING UP THE TYPE
SMA ANALYZER.

Optional Three-inch or Four-Inch Adapter Flange Kit
See Figure 4-19 for an illustration of the three-inch or four-
inch adapter flange kit number 258407_1.

1. Place the sensor assembly on a flat surface.

2. Remove and set aside the 4 hex nuts, 4 lockwashers and 4
studs. Be sure the gasket remains in place.

3. Place the adapter flange in position on the gasket with the
counterbores up.

4. Apply NEVER-SEEZ (included) to the threads of the socket
head screws.

5. Secure the adapter flange to the sensor assembly using
the 4 socket head cap screws, Teflon® and standard washers

as showmn.

% Teflon is 2 registered trademark of E.1. DuPornit de Nemours Co., Ine.
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6. Apply a light coating of NEVER-SEEZ to the threads of the
4 studs provided with the adapter flange kit.

7. Install the studs in the adapter flange. For a 3-inch flange,
use the holes designated A. For a 4-inch flange, use the holes
designated B (Figure 4-19).

8. Carefully place the flange gasket over the studs and in
position on the adapter flange.

9. Starting with Step 2, complete the procedures under Two-

Inch Flange.
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Figure 4-19. Three-Inch or Four-Inch Adapter Flange Kit

OPTIONAL HIGH TEMPERATURE PROBE WITH FILTER

I the sensor assembly is to be mounted at the top of the duct
with the filter centerline vertical, go to Step 9 in this proce-
dure and complete the installation.

If the sensor assembly is to be mounted on the side of the
duct with the probe with filter centerline horizontal, then the
length of the probe is subject to limitations based on the
process temperature. Begin with Step 1 in this procedure and
complete the installation.

1. Measure the distance from the face of the pipe flange to
the end of the 89-millimeter (3.5-inch) diameter hole {Fig-
ure 4-5, dimension A).

2. Subtract the measured distance from 1.467 meters
{57.75 inches). This is the exposed length of the probe.

3. Refer to Table 4-9 to find the maximum exposed probe

length for various process temperatures. If the calculated

SETUP/PHYSICAL INSTALLATION
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length is greater than the maximum length, remove the ex-
cess length.

Tabie 4-9. High Temperature Probe Length
in Horizontal Applications Versus
Process Temperatiire

Maximum Process Maximum Exposed

Temperature Probe Length
1650°C (3000°F) 610 mm (24 in.)
1510°C (2750°F) 762 mm (30 in.)
1371°C (2500°F) 914 mm (36 in.)

1232°C (2250°F)

1070 mm (42 in.)

4. At the tip of the probe, remove the clamp holding the
insulating sleeves in place. Remove 1 or 2 insulating sleeves
to expose the ceramic probe.

5. Measuring from the tip of the probe, locate and mark the
excess length (Figure 4-20).

EXCESS

s -

oo 00

“IEZ'“? " APBLY PROBE
\Z‘ - i HEAT HERE

INSULATION

TP2a015A.

Figure 4-20. Reducing the High Temperature
Probe Length

WARNING

AVERTISSEMENT

Use hand and eye protection when operating a grinding wheel
or a welding torch,

Protégez les mains et les yeux au moyen de I'équipement
protecteur appeoprié lorsque vous utilisez d’une meuie ou
d’un chalumeau de soudure.

6. Heat the exterior of the probe on one side in the area of the
mark using a grinding wheel or a welding torch adjusted for a
pinpoint flame.

7. Grasp the probe firmly on either side of the heated area
and snap off the excess length.
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8. Slide the insulating sleeves over the probe and cut off the
excess insulation within 1.27 cm (1 inch) of the end of the
probe and replace the clamp.

9. Install the adapter flange {included with the optional high
temperature probe with filter assembly). Follow Steps 1
through 8 under Optional Three-Inch or Four-Inch Adapt-

er Flange Kit.

10. Apply a light coat of NEVER-SEEZ to the threads of the
high temperature filter assembly (Figure 4-21).

11. Thread the high temperature probe with filter assembly
into the Y3-inch NPT port on the sensor assembly and

tighten.

12. Align the spacer {Figure 4-21) to support the probe with
filter assembly.

13. Starting with Step 6, complete the procedures under
Two-Inch Flange,

SFACER LAVA SEAL
(FOR 3 in. MOUNTING ONLY) (NOTE: CHAMFERED END
¢ MUST ENTER BODY FiRET)

FULTERASSEMBLY ,/ BODY  SEALING PAOBE ASSEMBLY
/ / /CONNEGTOR BUSHING
/

| el fn ey /

| b
I

i —— JLE LUy

GLAND NUT

NEVER-SEEZ
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Figure 4-21. Optional High Temperature Probe with Filter Assembly Component View

STARTING UP THE TYPE SMA ANALYZER

Starting up the Type SMA analyzer consists of applying power
to the analyzer, verifying that screens 4S1 through 4353 ap-
pear, completing the sensor assembly installation,
connecting the lines for the test gas and instrument air, and
installing the optional outlet thermocouple {if used).

Verifying the power up sequence utilizes the display, indicator
lamps and keypad on the operator interface (refer to Section
3). Each of the screens shown during the commissioning of
the analyzer are assigned a letter and number in the instruc-
tion book for reference only. The letter and number do not
appear on the screens. Screen parameters indicating CO and

STARTING UP THE TYPE SMA ANALYZER
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COe values are not displayed if a Type SMA1 Smart Analyzer
90 is installed.

1. Turn on the power to the electronics assembly at the
customer supplied switch.

2. Verify the system fault LED is on [refer to Section 3) and
sereens 451, 452 and 4S3 appear sequentially.

RUNNING STARTUP DIAGNOSTICS
451)
COPYRIGHT {C) year
452)
REVISION LEVEL: xxx

The software copyright year is shown in place of year. The
software revision instalied in the analyzer is shown in place of
the xxx.

BAILEY CONTROLS COMPANY
453)

SMART ANALYZER - 90

3. Press CAL to access the calibration environment screens
and to display the time/date screen {screen 454). The other
calibration environment screens are not needed at this time
and are explained in SECTION & - CALIBRATION.

TIME:

454)
DATE:

This is the time/date screen. It is the first screen displayed
when accessing the calibration screens.

4. Press NEXT SCREEN on the keypad to bri.ng up the sensor
assembly temperature screen {screen 4S5). If this screen does
not appear, press PREV SCREEN or NEXT SCREEN until it does.

FLANGE BK F/C DC % SCJC F/C
455}

COe BK F/C DC % O21__.__ A

This is the sensor assembly temperature screen. The tem-
perature beside FLANGE BK and COe BK on the display
should be rising. The percentage next to DC (duty cycle} on
the display should be between 90 percent and 100 percent
during warmup.

NOTE: Wait until the flange block temperature is greater than 149

degrees Centigrade (330 degrees Fahrenheit) before proceeding to
Step 5.
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