OPERATING INSTRUCTIONS FOR

Model 3000TA

Trace Oxygen Analyzer

SPAN ]

ZERY

ALARNS .

RANGE

]
ape OXYGE?Q\‘QJ;SH @ '

DANGER

HIGHLY TOXIC AND OR FLAMMABLE LIQUIDS OR GASES MAY BE PRESENT IN THIS MONITORING
SYSTEM.

PERSONAL PROTECTIVE EQUIPMENT MAY BE REQUIRED WHEN SERVICING THIS SYSTEM.

HAZARDOUS VOLTAGES EXIST ON CERTAIN COMPONENTS INTERNALLY WHICH MAY PERSIST
FOR A TIME EVEN AFTER THE POWER IS TURNED OFF AND DISCONNECTED.

ONLY AUTHORIZED PERSONNEL SHOULD CONDUCT MAINTENANCE AND/OR SERVICING. BEFORE
CONDUCTING ANY MAINTENANCE OR SERVICING CONSULT WITH AUTHORIZED SUPERVISOR/
MANAGER.

P/N M62928
01/04/2000
ECO: #99-0497

“P\" Teledyne Analytical Instruments



Model 3000TA

Copyright © 1999 Teledyne Analytical | nstruments

All Rights Reserved. No part of this manual may be reproduced, transmitted,
transcribed, stored in aretrieval system, or translated into any other language or computer
language in whole or in part, in any form or by any means, whether it be electronic,
mechanical, magnetic, optical, manual, or otherwise, without the prior written consent of
Teledyne Analytical Instruments, 16830 Chestnut Street, City of Industry, CA 91749-
1580.

Warranty

This equipment is sold subject to the mutual agreement that it is warranted by us
free from defects of material and of construction, and that our liability shall be limited to
replacing or repairing at our factory (without charge, except for transportation), or at
customer plant at our option, any material or construction in which defects become
apparent within one year from the date of shipment, except in cases where quotations or
acknowledgements provide for a shorter period. Components manufactured by others bear
the warranty of their manufacturer. This warranty does not cover defects caused by wear,
accident, misuse, neglect or repairs other than those performed by Teledyne or an autho-
rized service center. We assume no liability for direct or indirect damages of any kind and
the purchaser by the acceptance of the equipment will assume all liability for any damage
which may result from its use or misuse.

We reserve the right to employ any suitable material in the manufacture of our
apparatus, and to make any alterations in the dimensions, shape or weight of any parts, in
so far as such alterations do not adversely affect our warranty.

Important Notice

Thisinstrument provides measurement readings to its user, and serves as atool by
which valuable data can be gathered. The information provided by the instrument may
assist the user in eliminating potential hazards caused by his process; however, it is
essential that all personnel involved in the use of the instrument or itsinterface, with the
process being measured, be properly trained in the processitself, aswell as all instrumen-
tation related to it.

The safety of personnel is ultimately the responsibility of those who control process
conditions. While this instrument may be able to provide early warning of imminent
danger, it has no control over process conditions, and it can be misused. In particular, any
alarm or control systems installed must be tested and understood, both as to how they
operate and as to how they can be defeated. Any safeguards required such as locks, labels,
or redundancy, must be provided by the user or specifically requested of Teledyne at the
time the order is placed.

Therefore, the purchaser must be aware of the hazardous process conditions. The
purchaser is responsible for the training of personnel, for providing hazard warning
methods and instrumentation per the appropriate standards, and for ensuring that hazard
warning devices and instrumentation are maintained and operated properly.

Teledyne Analytical Instruments, the manufacturer of this instrument, cannot
accept responsibility for conditions beyond its knowledge and control. No statement
expressed or implied by this document or any information disseminated by the manufac-
turer or its agents, isto be construed as a warranty of adequate safety control under the

user’s process conditions.
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Specific Model Information

The instrument for which this manual was supplied may incorporate
one or more options not supplied in the standard instrument. Commonly
available options are listed below, with check boxes. Any that are incorpo-
rated in the instrument for which this manual is supplied are indicated by a
check mark in the box.

I nstrument Serial Number:

OptionsIncluded in the Instrument with the Above Serial Number:

L 3000TA-C: In addition to all standard features, this model also
has separate ports for zero and span gases, and built-
in control valves. The internal valves are entirely
under the control of the 3000TA electronics, to
automatically switch between gasesin
synchronization with the analyzer’ s operations

0 19" Rack Mnt:  The 19" Relay Rack Mount units are available with
either one or two 3000 series analyzersinstalled in a
standard 19" panel and ready to mount in a standard
rack.
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AN\

This is a general purpose instrument designed for usage in a
nonhazardous area. It is the customer's responsibility to en-
sure safety especially when combustible gases are being ana-
lyzed since the potential of gas leaks always exist.

The customer should ensure that the principles of operating of
this equipment is well understood by the user. Misuse of this
product in any manner, tampering with its components, or
unauthorized substitution of any component may adversely
affect the safety of this instrument.

Since the use of this instrument is beyond the control of
Teledyne, no responsibility by Teledyne, its affiliates, and
agents for damage or injury from misuse or neglect of this
equipment is implied or assumed.

Vi
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Trace Oxygen Analyzer Introduction 1

Introduction

1.1 Overview

The Teledyne Analytical Instruments Model 3000TA Trace Oxygen
Analyzer isaversatile microprocessor-based i nstrument for detecting oxygen
at the parts-per-million (ppm) level in avariety of gases. Thismanual covers
theModel 3000TA General Purpose flush-panel and/or rack-mount units
only. These unitsare for indoor use in anonhazardous environment.

1.2 Typical Applications

A few typical applications of the Model 3000TA are:

* Monitoringinert gasblanketing
» Airseparationandliquefaction
» Chemical reactionmonitoring

»  Semiconductor manufacturing
» Petrochemical processcontrol

e Quality assurance

» Gasanaysiscertification.

1.3 Main Features of the Analyzer

The Model 3000TA Trace Oxygen Analyzer is sophisticated yet smple
to use. The main features of the analyzer include:

* A 2-lineaphanumeric display screen, driven by microprocessor
electronics, that continuously promptsand informsthe operator.

» Highresolution, accurate readings of oxygen content from low
ppm levelsthrough 25%. Large, bright, meter readout.

e Stainlesssteel cell block.

“P\ Teledyne Analytical Instruments 1-1



1 Introduction Model 3000TA

Advanced Micro-Fuel Cell, redesigned for traceanaysis, hasa
oneyear warranty and an expected lifetime of two years.

Versatileanalysisover awiderange of applications.

Microprocessor based el ectronics: 8-bit CM OSmicroprocessor
with 32 kB RAM and 128 kB ROM.

Three user definable output ranges (from 0-10 ppm through O-
250,000 ppm) allow best match to users process and equipment.

Air-calibration rangefor convenient spanning at 20.9 %.

Auto Ranging allows analyzer to automatically select the proper
preset rangefor agiven measurement. Manual overridealows
the user to lock onto a specific range of interest.

Two adjustableconcentrationdarmsand asystemfailureaarm.

Extensive self-diagnostic testing, at startup and on demand, with
continuous power-supply monitoring.

Two way RFI protection.

RS-232 serial digital port for use with acomputer or other digital
communicationdevice.

Four anal og outputs: two for measurement (0—1V dc and
|solated 4-20 mA dc) and two for rangeidentification.

Convenient and versatile, stedl, flush-panel or rack-mountable
casewith slide-out electronicsdrawer.

1.4 Model Designations

3000TA:

Standard mode!.

3000TA-C: Inadditiontoall standard features, thismodel also has

separate portsfor zero and span gases, and built-in control
valves. Theinternal valvesare entirely under the control of
the 3000TA electronics, to automatically switch between
gasesin synchronization with theanalyzer’ soperations.

1-2
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Trace Oxygen Analyzer Introduction 1

1.5 Front Panel (Operator Interface)

The standard 3000TA ishoused in arugged metal case with all controls
and displays accessible from the front panel. See Figure 1-1. Thefront panel
hasthirteen buttonsfor operating the analyzer, adigital meter, an al phanu-
meric display, and awindow for viewing the sample flowmeter.

Function Keys: Six touch-sensitive membrane switchesare used to
changethe specific function performed by theanalyzer:

Door Latch

M Ter,
ed]
Yne Analytlcal Instruments

Digital Meter

ANALYZE %

SPAN L]

Alphanumeric . Ztho
Display -~
ALARMS HA.NGE

ENTER

NALY,

L]
e 0

Sample System
Flow Indicator

Standby Switch

Data Entry Buttons Function Buttons

Figure 1-1: Model 3000TA Front Panel
* Analyze Performanalysisfor oxygen content of asamplegas.

» System Performsystem-relatedtasks(describedindetail in
chapter 4, Operation.).

* Span Span calibratetheanalyzer.
» Zero Zerocalibratetheanalyzer.
 Alarms Setthealarm setpointsand attributes.

* Range  Setupthe3user definablerangesfor theinstrument.

“?»¥ Teledyne Analytical Instruments 1-3



1 Introduction Model 3000TA

Data Entry Keys: Six touch-sensitive membrane switchesare used to
input datato theinstrument viathe alphanumeric VFD display:

Left & Right Arrows  Select betweenfunctionscurrently
displayed on the VFD screen.

Up & Down Arrows  Increment or decrement val uesof
functionscurrently displayed.

Enter MovesVFD display onto the next screenin aseries. If
noneremains, returnsto the Analyze screen.

Escape MovesVFD display back to the previous screenin a
series. If noneremains, returnsto the Analyze screen.

Digital Meter Display: Themeter display isaLED device that
produceslarge, bright, 7-segment numbersthat arelegiblein any lighting. It
produces a continuous readout from 0-10,000 ppm and then switchesto a
continuous percent readout from 1-25%. It isaccurate acrossall analysis
rangeswithout the discontinuity inherent in anal og range switching.

Alphanumeric I nterface Screen: The VFD screen is an easy-to-use
interfacefrom operator to analyzer. It displaysvalues, options, and messages
that givetheoperator immediate feedback.

Flowmeter: Monitorsthe flow of gas past the sensor. Readout is0.2 to
2.4 standard liters per minute (SLPM).

O Standby Button: The Standby turns off the display and outputs,
but circuitry isstill operating.

CAUTION: The power cable must be unplugged to fully
disconnect power from the instrument. When chassis
is exposed or when access door is open and power
cable is connected, use extra care to avoid contact
with live electrical circuits .

Access Door: For accessto the Micro-Fuel Cell, the front panel swings
open when the latch in the upper right corner of the panel is pressed all the
way inwith anarrow gaugetool. Accessing the main circuit board requires
unfastening rear panel screws and sliding the unit out of the case.

1.6 Recognizing Difference Between LCD & VFD

LCD has GREEN background with BLACK characters. VFD has
DARK background with GREEN characters. In the case of VFD - NO
CONTRAST ADJUSTMENT IS NEEDED.

1-4 “P¥ Teledyne Analytical Instruments
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1.7 Rear Panel (Equipment Interface)

Therear panel, shown in Figure 1-2, contains the gas and el ectrical
connectorsfor external inlets and outlets. Some of those depicted are op-
tional and may not appear on your instrument. The connectors are described
briefly hereand in detail in chapter 3 Installation.

o #v TELEDYNE ANALYTICAL INSTRUMENTS  ceyore

CAUT|ONR 8K OF ELECTRIC SHOCK
D0 NCT OPEN
NO USER SERVICEABLE PARTS INSIDE.
SERVICE ONLY BY QUALIFIED PERSONNEL

"0 O O°

ZERO IN SAMPLE IN SPAN IN

. O

EXHAUST oUT

Figure 1-2: Model 3000TA Rear Panel

* Power Connection Universal AC power source.

* Gaslnletand Outlet Oneinlet (must beexternaly valved)
and one exhaust out.

* Analog Outputs 0-1V dc concentration plus0-1V dc
range I D, and isolated 4—20 mA dc plus
4-20 mA dcrangeD.

* Alarm Connections 2 concentrationalarmsand 1 system

alarm.

» RS-232Port Serial digital concentrationsignal output
and control input.

* RemoteProbe Used in the 3000TA for controlling

external solenoid valvesonly.

* RemoteSpan/Zero  Digital inputsallow external control of
analyzer calibration.

“P\ Teledyne Analytical Instruments 1-5



1 Introduction Model 3000TA

» Calibration Contact Tonotify external equipment that
instrument isbeing calibrated and
readingsare not monitoring sample.

* RangelD Contacts  Four separate, dedicated, rangerelay
contacts. Low, Medium, High, Cal.

* Network I/O Serial digital communicationsfor local
network access. For future expansion.
Not implemented at thisprinting.

Optional:

o Calibration GasPorts Separatefittingsfor zero, spanand
samplegasinput, and internal valvesfor
automatically switchingthegases.

Note: If you require highly accurate Auto-Cal timing, use external

Auto-Cal control where possible. The internal clock in the
Model 3000TA is accurate to 2-3 %. Accordingly, internally
scheduled calibrations can vary 2-3 % per day.

1-6
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Trace Oxygen Analyzer Operational Theory 2

Operational Theory

2.1 Introduction

The analyzer is composed of three subsystems:

1. Micro-Fuel Cell Sensor
2. Sample System
3. Electronic Signal Processing, Display and Control

The sample system is designed to accept the sample gas and transport
it through the analyzer without contaminating or altering the sample prior
to analysis. The Micro-Fuel Cell is an electrochemical galvanic device that
translates the amount of oxygen present in the sample into an electrical
current. The electronic signal processing, display and control subsystem
simplifies operation of the analyzer and accurately processes the sampled
data. The microprocessor controls all signal processing, input/output and
display functions for the analyzer.

2.2 Micro-Fuel Cell Sensor
2.2.1 Principles of Operation

The oxygen sensor used in the Model 3000T seriesis a Micro-Fuel
Cell designed and manufactured by Analytical Instruments. It isaseaded
plastic disposable el ectrochemical transducer.

The active components of the Micro-Fuel Cell are a cathode, an anode,
and the 15% agueous KOH electrolyte in which they areimmersed. The cell
converts the energy from a chemical reaction into an electrical current in
an external electrical circuit. Its action is similar to that of a battery.

Thereis, however, an important difference in the operation of a
battery as compared to the Micro-Fuel Cell: In the battery, al reactants are
stored within the cell, whereas in the Micro-Fuel Cell, one of the reactants

“#& Teledyne Analytical Instruments 2-1



2 Operational Theory Model 3000TA

(oxygen) comes from outside the device as a constituent of the sample gas
being analyzed. The Micro-Fuel Cell istherefore a hybrid between a
battery and atrue fuel cell. (All of the reactants are stored externally in a
true fuel cell.)

2.2.2 Anatomy of a Micro-Fuel Cell

TheMicro-Fuel Cell isacylinder only 1%inchesin diameter and 14
inches thick. It is made of an extremely inert plastic, which can be placed
confidently in practically any environment or sample stream. It is effec-
tively sealed, although one end is permeable to oxygen in the sample gas.
The other end of the cell is a contact plate consisting of two concentric foil
rings. The rings mate with spring-loaded contacts in the sensor block
assembly and provide the electrical connection to the rest of the analyzer.
Figure 2-1 illustrates the external features.

Top View Bottom View

Congentric
FoilContact
Rings

Sensing
Surface

Figure 2-1: Micro-Fuel Cell

Refer to Figure 2-2, Cross Section of a Micro-Fuel Cell, which illus-
trates the following internal description.

Dress Ring Diffusion Membrane
Electrolyte Cathode
[ \

Anode
| I
[ l l ]
Contact Plate Flexible Membrane

Figure 2-2. Cross Section of a Micro-Fuel Cell (not to scale)
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At the top end of the cell is a diffusion membrane of Teflon, whose
thicknessis very accurately controlled. Beneath the diffusion membrane
lies the oxygen sensing element—the cathode—with a surface area almost
4 cm?. The cathode has many perforations to ensure sufficient wetting of
the upper surface with electrolyte, and it is plated with an inert metal.

The anode structure is below the cathode. It is made of lead and has a
proprietary design which is meant to maximize the amount of metal avail-
able for chemical reaction.

At the rear of the cell, just below the anode structure, is aflexible
membrane designed to accommodate the internal volume changes that
occur throughout the life of the cell. This flexibility assures that the sens-
ing membrane remains in its proper position, keeping the electrical output
constant.

The entire space between the diffusion membrane, above the cathode,
and the flexible rear membrane, beneath the anode, isfilled with electro-
lyte. Cathode and anode are submerged in this common pool. They each
have a conductor connecting them to one of the external contact rings on
the contact plate, which is on the bottom of the cell.

2.2.3 Electrochemical Reactions

The sample gas diffuses through the Teflon membrane. Any oxygen
in the sample gas is reduced on the surface of the cathode by the following
HALF REACTION:

O, +2H,0 + 4e~ - 40H- (cathode)

(Four electrons combine with one oxygen molecule—in the presence
of water from the electrolyte—to produce four hydroxyl ions.)

When the oxygen is reduced at the cathode, lead is simultaneously
oxidized at the anode by the following HALF REACTION:

Pb + 20H- - Pb*> + H,O + 2e- (anode)

(Two electrons are transferred for each atom of lead that is oxidized.
Therefore it takes two of the above anode reactions to balance one cathode
reaction and transfer four electrons.)

The electrons released at the surface of the anode flow to the cathode
surface when an external electrical path is provided. The current is propor-
tional to the amount of oxygen reaching the cathode. It is measured and
used to determine the oxygen concentration in the gas mixture.

“P¥ Teledyne Analytical Instruments 2-3



2 Operational Theory Model 3000TA

The overall reaction for the fuel cell isthe SUM of the half reactions
above, or:

2Pb + O, — 2PhO

(These reactions will hold as long as no gaseous components capable
of oxidizing lead—such asiodine, bromine, chlorine and fluorine—are
present in the sample.)

The output of the fuel cell islimited by (1) the amount of oxygen in
the cell at the time and (2) the amount of stored anode material.

In the absence of oxygen, no current is generated.

2.2.4 The Effect of Pressure

In order to state the amount of oxygen present in the sample in parts-
per-million or a percentage of the gas mixture, it is necessary that the
sample diffuse into the cell under constant pressure.

If the total pressure increases, the rate that oxygen reaches the cathode
through the diffusing membrane will also increase. The electron transfer,
and therefore the external current, will increase, even though the oxygen
concentration of the sample has not changed. It is therefore important that
the sample pressure at the fuel cell (usually vent pressure) remain relatively
constant between calibrations.

2.2.5 Calibration Characteristics

Given that the total pressure of the sample gas on the surface of the
Micro-Fuel Cell input is constant, a convenient characteristic of the cell is
that the current produced in an external circuit is directly proportional to
the rate at which oxygen molecules reach the cathode, and thisrateis
directly proportional to the concentration of oxygen in the gaseous mix-
ture. In other words it has a linear characteristic curve, as shown in Figure
2-3. Measuring circuits do not have to compensate for nonlinearities.

In addition, since there is zero output in the absence oxygen, the
characteristic curve has close to an absolute zero (within £ 1 ppm oxygen).
In practical application, zeroing may still used to compensate for the
combined zero offsets of the cell and the electronics. (The electronicsis
zeroed automatically when the instrument power is turned on.)

2-4 “P¥ Teledyne Analytical Instruments
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. __________________________________________________________________________________________________________________________________|

500 —
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250—

Cell Output (1A)
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\ \ \ \
50 k 100 k 150 k 200k

Oxygen Concentration (ppm)

Figure 2-3. Characteristic Input/Output Curve for a Micro-Fuel Cell

2.3 Sample System

The sample system delivers gases to the Micro-Fuel Cell sensor from
the analyzer rear panel inlet. Depending on the mode of operation either
sample or calibration gasis delivered.

The Model 3000TA sample system is designed and fabricated to
ensure that the oxygen concentration of the gasis not altered as it travels
through the sample system. The sample encounters almost no dead space.
This minimizes residual gas pockets that can interfere with trace analysis.

The sample system for the standard instrument incorporates %2 inch
tube fittings for sample inlet and outlet connections at the rear panel. For
metric system installations, 6 mm adapters are supplied with each instru-
ment to be used if needed. The sample or calibration gas flows through the
system is monitored by aflowmeter downstream from the cell. Figure 2-4
shows the piping layout and flow diagram for the standard model.

“P¥ Teledyne Analytical Instruments
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TOP RIGHT SIDE
w Sample / ¥ Exhaust
- In = ﬁ Out
1 ' [ )T
o O

] o

Cell | —
Block

q ©@] B [¥ =

Flowmeter

Figure 2-4: Piping Layout and Flow Diagram for Standard Model

Figure 2-5is the flow diagram for the sampling system. In the stan-
dard instrument, calibration gases (zero and span) can be connected di-
rectly to the Sample In port by teeing to the port with appropriate valves.
The shaded portion of the diagram shows the components added when the
—C option is ordered. The valving isinstalled inside the 3000TA-C enclo-
sure and is regulated by the instruments internal electronics.
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Front Panel
Display Board

|
|

S an In > Components in the shaded area arg in
P l’f/_ the -C option (Internal control vakes) :
only and are not shown in the piping |
Zero In diagram ahove |
|
|
Sample In »—=— Cel |
Solenoid I
Valves |
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resirictor shoukd be n narmal sernyvica the Flowmeter I
placed here, resfrictor hould be l
\ placed hars. :
ot |
Exhaust Out >—= |
Restrictor ! |

Figure 2-5: Flow Diagram

2.4 Electronics and Signal Processing

The Model 3000TA Trace Oxygen Analyzer uses an 8031 microcon-
troller with 32 kB of RAM and 128 kB of ROM to control al signal pro-
cessing, input/output, and display functions for the analyzer. System power
is supplied from a universal power supply module designed to be compat-
ible with any international power source. Figure 2-6 shows the location of
the power supply and the main electronic PC boards.

Universal
Power Supply

.
cccc
.o
.
.
PR
.

Drawer

Preamplifier
PCB

Figure 2-6: Electronic Component Location Inside the Model 3000TA

] Slide-out
- Electronics

Motherboard
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Model 3000TA

The signal processing electronics including the microprocessor,
analog to digital, and digital to analog converters are located on the
motherboard at the bottom of the case. The preamplifier board is mounted
on top of the motherboard as shown in the figure. These boards are acces-
sible after removing the back panel. Figure 2-7 is a block diagram of the
Analyzer electronics.

Current
to Voltage
Amplifier

Thermistor

Auto
Range

Second
StaP_e
Amplifier
AtoD
Converter
I
|
Power
— — Supply
=
[
Alarm 2 |—I_ .
System | _ _| Micro-
— 1 Failure Processor
Alarm
Displays | — — —| Processing

Signal

Self Test

) Concentrati

on

L |

) Range

Dto A

Converter

Figure 2-7: Block Diagram of the Model 3000TA Electronics
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Trace Oxygen Analyzer Operational Theory 2

In the presence of oxygen the cell generates a current. A current to
voltage amplifier converts this current to avoltage, which is amplified in
the second stage amplifier.

The second stage amplifier also supplies temperature compensation
for the oxygen sensor output. This amplifier circuit incorporates a ther-
mistor, which is physically located in the cell block. The thermistor isa
temperature dependent resistance that changes the gain of the amplifier in
proportion to the temperature changes in the block. This changeisin-
versely proportional to the change in the cell output due to the same tem-
perature changes. Theresult isasignal that is temperature independent.
The output from the second stage amplifier is sent to an 18 bit analog to
digital converter controlled by the microprocessor.

The digital concentration signal along with input from the control
panel is processed by the microprocessor, and appropriate control signals
are directed to the display, alarms and communications port. The same
digital information is also sent to a 12 bit digital to analog converter that
produces the 4-20 mA dc and the 0-1 V dc analog concentration signal
outputs, and the analog range ID outputs.

Signals from the power supply are also monitored, and through the
microprocessor, the system failure alarm is activated if amalfunction is
detected.
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Installation

Installation of the Model 3000TA Analyzer includes:
1. Unpacking
2. Mounting
Gasconnections
Electrical connections
InstallingtheMicro-Fuel Cell
Testingthesystem.

o g bk w

3.1 Unpacking the Analyzer

Theanalyzer is shipped with all the materialsyou need to install and
prepare the system for operation. Carefully unpack the analyzer and inspect
it for damage. Immediately report any damage to the shipping agent.

3.2 Mounting the Analyzer

The Model 3000TA isfor indoor usein ageneral purpose area. It is
NOT for hazardous environments of any type.

The standard model isdesigned for flush panel mounting. Figure 3-1is
anillustration of the 3000TA standard front panel and mounting bezel.
There are four mounting holes—one in each corner of therigid frame.
Drawing number D-62928, at the back of this manual, contains a panel
cutout diagram.

On special order, a19" rack-mounting panel can be provided. For rack
mounting, one or two 3000 series analyzers are flush-panel mounted on the
rack panel. See Appendix for dimensions of the mounting panel.
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Latch

6.7"

10"

A
<«

Figure 3-1: Front Panel of the Model 3000TA

\

All operator controls are mounted on the control panel, whichishinged
on the left edge and doubl es as the door that provides access to the sensor
and cell block inside theinstrument. The door is spring loaded and wil|
swing open when the button in the center of the latch (upper right corner) is
pressed all the way in with anarrow gauge tool (Iessthan 0.18 inch wide),
such asasmall hex wrench or screwdriver Allow clearance for the door to
openin a90-degree arc of radius 7.125 inches. See Figure 3-2.

Figure 3-2: Required Front Door Clearance

3.3 Rear Panel Connections

Figure 3-3 shows the Model 3000TA rear panel. There are portsfor gas
inlet and outlet, power, communication, and both digital and analog concen-
tration output. The Zero In and Span In ports are not included on the stan-
dard model, but are available as options.
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Figure 3-3: Rear Panel of the Model 3000TA

3.3.1 Gas Connections

Before using thisinstrument, it should be determined if the unit will be
used for pressurized service or vacuum service and low pressure applica-
tions. Inspect therestrictor kit that came with theunit. Thekit consist of two
restrictorsand aunion for 1/4” diameter tubing. Noticethat thetwo 1 3/4”
long, 1/4” diameter tubing arerestrictors. It hasan open end and aclosed
endwithasmall circular orifice. Therestrictor without the blue sticker isfor
;OW pressure and vacuum service. For high pressure (5 to 50 psig) applica-
tions, usetherestrictor that has ablue sticker on the body.

For pressurized service, usetherestrictor without the blue dot and union
fromtherestrictor kit and attach it to the Sample In port. Thesmall circular
orifice should face away from the back of the unit (against the direction of
gasflow). Usetherestrictor without the blue dot sticker in the same manner
for low pressure applications (lessthan 5 psig).

For vacuum service (5-10in Hg), use the restrictor without the blue dot
sticker and union but attach it to the Exhaust Out port. The small circular
orifice should face toward the back of the unit (against the direction of gas
flow).

Removethe blue sticker from therestrictor before using.

WARNING: Operating the unit without restrictors can cause
damage to the micro-fuel cell.
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3 Installation Model 3000TA

The unit ismanufactured with ¥/sinch tubefittings, and 6 mm adapters
aresupplied for metric systeminstallations. For asafe connection:

1. Insertthetubeinto thetubefitting, and finger-tighten the nut until
the tubing cannot be rotated freely, by hand, in thefitting. (This
may requirean additional 1/8 turn beyond finger-tight.)

2. Holdthefitting body steady with abackup wrench, and with
another wrench rotate the nut another 1-1/4 turns.

SAMPLE IN: Inthe standard model, gas connections are made at the
SAMPLE IN and EXHAUST OUT connections. Calibration gases must be
Tee'dinto the Sampleinlet with appropriate valves.

The gas pressure in should be reasonably regulated. Pressures between
2 and 50 psig are acceptable aslong as the pressure, once established, will
keep thefront panel flowmeter reading in an acceptablerange (0.1to 2.4
SLPM). For non-pressurized sample or very low pressure, (2 psig or less)
vacuum service pluming isrecommended. Exact figureswill depend on
your process.

If greater flow isrequired for improved responsetime, install abypass
inthe sampling system upstream of the analyzer input.

EXHAUST OUT: Exhaust connections must be consistent with the
hazard level of the constituent gases. Check Local, State, and Federal laws,
and ensurethat the exhaust stream ventsto an appropriately controlled areaif
required.

ZERO IN and SPAN IN (Optional): These are additional portsfor
inputting span gasand zero gas. Thereare electrically operated valvesinside
for automatic switching between sample and calibration gases. Thesevalves
are completely under control of the 3000T Electronics. They can be exter-
nally controlled only indirectly through the Remote Cal Inputs, described
below.

Pressure, flow, and safety considerations are the same as prescribed for
the SAMPLE IN inlet, above.

3.3.2 Electrical Connections

For safe connections, ensure that no uninsulated wire extends outsi de of
the connectorsthey are attached to. Stripped wire ends must insert com-
pletely into terminal blocks. No uninsulated wiring should be ableto comein
contact with fingers, toolsor clothing during normal operation.
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Primary Input Power: The power cord receptacle and fuse block are
located in the same assembly. Insert the femal e plug end of the power cord
into the power cord receptacle.

CAUTION: Power is applied to the instrument'’s circuitry as
long as the instrument is connected to the power
source. The () switch on the front panel is for
switching power on or off to the displays and out-
puts only.

The universal power supply requiresa85-250V ac, 47-63 Hz power
source.

Fuselnstallation: Thefuse block, at the right of the power cord
receptacle, accepts US or European sizefuses. A jumper replacesthefusein
whichever fuse receptacleisnot used. Fusesare not installed at the factory.
Besuretoinstall the proper fuse as part of installation. (See Fuse Replace-
ment in chapter 5, maintenance.)

Analog Outputs: There arefour DC output signal connectorswith
spring terminals on the panel. There aretwo wires per output with the
polarity noted. See Figure 3-4. The outputsare:

0-1V dc % of Range: Voltageriseslinearly with increasing oxygen, from
OV aOppmtolV atfull scaeppm. (Full scale=
100% of programmablerange.)

0-1V dc Range ID: 0.25V = Low Range, 0.5V = Medium Range,
0.75V = High Range, 1V = Air Ca Range.

4-20 mA dc % Range: Currentincreaseslinearly with increasing oxygen,
from4 mA at 0 ppm to 20 mA at full scale ppm.
(Full scale=100% of programmablerange.)

4-20 mA dc Range ID: 8 mA = Low Range, 12 mA = Medium Range, 16
mA = High Range, 20 mA = Air Cal Range.

[~ CURRENT o [~ VOLTAGE —
Floating - - t -
&5‘*\: <

+ -
| &
Insert wire
we —— |l I N HR
Press here to (@) (@)
insert wire. —
\INE \ N

Negative
ground

|
v

)

Release to hold. O

4-20mAOP 4-20mAOP  0-1VOP 0-1VOrP
% RANGE ~ RANGE ID %RANGE ~ RANGEID

Figure 3-4: Analog Output Connections
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Model 3000TA

Alarm Relays: Thethreealarm-circuit connectorsarespring terminals
for making connectionsto internal alarm relay contacts. Each providesaset
of Form C contactsfor each type of alarm. Each has both normally open and
normally closed contact connections. The contact connectionsareindicated
by diagrams on the rear panel. They are capable of switching up to 3 am-
peresat 250 V acinto aresistiveload. See Figure 3-5. The connectors are:

Threshold Alarm 1:

Threshold Alarm 2:

SystemAlarm:

 Can be configured as high (actuates when concen-
trationisabovethreshold), or low (actuateswhen
concentrationisbel ow threshol d).

» Can be configured asfailsafe or nonfailsafe.

 Can be configured aslatching or nonlatching.

» Can be configured out (defeated).

 Can be configured as high (actuates when concen-
trationisabovethreshold), or low (actuateswhen
concentrationisbel ow threshol d).

 Can be configured asfailsafe or nonfailsafe.

» Can be configured aslatching or nonlatching.
 Can be configured out (defeated).

Actuateswhen DC power supplied to circuitsis
unacceptablein one or more parameters. Permanently
configured asfailsafe and latching. Cannot be de-
feated. Actuatesif self testfails.

(Reset by pressing (©) button to remove power. Then
press(”) again and any other button EXCEPT Sys-
temtoresume.

Further detail can befound in chapter 4, section 4-5.

Normally open.

Normally closed~—

Press here to

Release to hold.

Moving contact ~—— <«
open
oo — N
here.
™S
insertwire.—PU @ U @ U
NN \ N

r»j 4—l ( 4-l Moving contact
N \* 2 g

_—— Normally

THRESHOLD RANGE 1
ALARM 1 D
CONTACT

Figure 3-5: Types of Relay Contacts
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Digital Remote Cal Inputs: Accept 0V (off) or 24 V dc (on) inputs
for remote calibration control. (See Remote Calibration Protocol below.)

Zexo: Floating input. 5to 24 V input across the + and —terminals
putsthe analyzer into the Zero mode. Either side may be
grounded at the source of the signal. 0 to 1 volt acrossthe
terminals allows Zero mode to terminate when done. A
synchronous signal must open and closethe external zero
valve appropriately. See 3.3.3 Remote Probe Connector .
(The—C optioninternal valvesoperateautomatically.)

Span: Floating input. 5to 24 V input acrossthe + and —terminals
putsthe analyzer into the Span mode. Either side may be
grounded at the source of the signal. 0 to 1 volt acrossthe
terminals allows Span mode to terminate when done. A
synchronous signal must open and close the external span
valve appropriately. See 3.3.3 Remote Probe Connector .
(The—C optioninternal valvesoperateautomatically.)

Cal Contact: Thisrelay contact isclosed while analyzer is spanning
and/or zeroing. (See Remote Calibration Protocol below.)

Remote Calibration Protocol: To properly timethe Digital Remote
Cal Inputsto the Model 3000TA Analyzer, the customer's controller must
monitor the Cal Relay Contact.

When the contact is OPEN, the analyzer is analyzing, the Remote Cal
Inputs are being polled, and azero or span command can be sent.

When the contact is CLOSED, the analyzer isalready calibrating. It
will ignoreyour request to calibrate, and it will not remember that request.

Once azero or span command is sent, and acknowledged (contact
closes), releaseit. If the command is continued until after the zero or spanis
complete, the calibration will repeat and the Cal Relay Contact (CRC) will
closeagain.

For example:

1) Test the CRC. When the CRC is open, Send a zero command
until the CRC closes (The CRC will quickly close.)

2) When the CRC closes, remove the zero command.

3) When CRC opens again, send a span command until the CRC
closes. (The CRC will quickly close.)

4) When the CRC closes, remove the span command.

When CRC opens again, zero and span are done, and the sampleis
beinganalyzed.
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Note: The Remote Probe connector (paragraph 3.3.3) provides
signals to ensure that the zero and span gas valves will be
controlled synchronously. If you have the —C Internal valve
option—which includes additional zero and span gas inputs—
the 3000T automatically regulates the zero, span and sample
gas flow.

Range | D Relays. Four dedicated Range ID relay contacts. Thefirst
threeranges are assigned to relaysin ascending order—Low rangeisas-
signed to Range 1 1D, Medium range is assigned to Range 2 ID, and High
rangeisassigned to Range 3 I1D. Thefourth rangeisreserved for the Air Cal
Range (25%).

Network 1/0: A serial digital input/output for local network protocol.
At thisprinting, thisport isnot yet functional. It isto be used in future
optionstotheinstrument.

RS-232 Port: Thedigital signal output isastandard RS-232 serial
communications port used to connect the analyzer to acomputer, terminal, or
other digital device. It requiresastandard 9-pin D connector.

Thedataisstatusinformation, in digital form, updated every two
seconds. Statusisreported inthefollowing order:

» Theconcentration in ppm or percent
 Therangeinuse (HI, MED, LO)
* The span of the range (0-100 ppm, etc)
* Which aarms—if any—are disabled (AL—x DISABLED)
*  Whichadarms—if any—aretripped (AL—x ON).
Each status output isfollowed by acarriage return and line feed.

Threeinput functions using RS-232 have been implemented to date.
They aredescribed in Table 3-1.

Table 3-1: Commands via RS-232 Input

Command Description

as<enter> Immediately startsan autospan.

az<enter> Immediately startsan autozero.

st<enter> Toggling input. Stops/Starts any status message output from

the RS-232, until st<enter> issent again.

TheRS-232 protocol allowssomeflexibility initsimplementation.
Table 3-2 lists certain RS-232 valuesthat are required by the 3000TA
implementation.
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Table 3-2: Required RS-232 Options
Parameter  Setting

Baud 2400

Byte 8bits

Parity  none
StopBits 1

Messagelnterval 2 seconds

3.3.3 Remote Probe Connector

The 3000TA isasingle-chassisinstrument, which has no Remote
Probe Unit. Instead, the Remote Probe connector is used as another method
for controlling external sample/zero/span gasvalves. SeeFigure 3-6.

T +15Vdc

—1 +15Vdc

5 ——— .

9] :1:://30 Matching Solenoids

1] ¢ Circuitry

4 | SAMPLE (ret) (f +———— Solenoid 2 (return)

(g LERQUrelm) | Necessary) ——— Solenoid 3 (return)
2|1 |10]9]8]7 10| SPAN fretum) - Solenoid 1 (return)
65 ]«]s]2] g EXHAUST(el) —— Solenoid 4 (return)

Layout Schematic

Figure 3-6: Remote Probe Connector Pinouts

The voltage from these outputsis nominally O V for the OFF and
15V dcfor the ON conditions. The maximum combined current that can be
pulled from these output linesis 100 mA. (If two linesare ON at the same
time, each must be limited to 50 mA, etc.) If more current and/or adifferent
voltageisrequired, usearelay, power amplifier, or other matching circuitry
to providetheactual driving current.

In addition, each individual line has aseries FET with anominal ON
resistance of 5ohms (9 ohmsworst case). Thiscould limit the obtainable
voltage, depending on the load impedance applied. See Figure 3-7.
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LOAD

Figure 3-7: FET Series Resistance

3.4 Installing the Micro-Fuel Cell
TheMicro-Fuel Cell isnot installed in the cell block when the
instrument isshipped. Install it beforethe analyzer isplacedin service.

Onceit isexpended, or if the cell isexposed to air for too long, the
Micro-Fuel Cell will need to bereplaced. The cell could also require replace-
ment if theinstrument hasbeenidlefor too long.

When the micro-Fuel Cell needsto beinstalled or replaced, follow the
proceduresin chapter 5, Maintenance, for removing and installing cells.

3.5 Testing the System

Before plugging theinstrument into the power source:
» Check theintegrity and accuracy of the gas connections. Make
surethereareno leaks.

» Check theintegrity and accuracy of the electrical connections.
Make sure there are no exposed conductors.

» Verify that therestriction device hasbeen properly installed (see
section3.3.1).

* Check that inlet sample pressureiswithin the accepted range (see
section3.3.1).

Power up the system, and test it by performing the following
operations:

1. Repeat the Self-Diagnostic Test asdescribed in chapter 4, section
4.35.
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Operation

4.1 Introduction

Oncethe analyzer has beeninstalled, it can be configured for your
application. To do thisyou will:
* Setsystemparameters.
» Establishasecurity password, if desired, requiring Operator
tologin.
» Establishand start an automatic calibration cycle, if desired.
» Cdibratetheinstrument.
» Definethethree user selectable analysisranges. Then choose
autoranging or select afixed range of analysis, asrequired.
» Setalarm setpoints, and modes of alarm operation (latching,
failsafe, etc).

Beforeyou configure your 3000TA these default values arein effect:
Ranges: LO =100 ppm, MED = 1000 ppm, HI = 10,000 ppm.
Auto Ranging: ON
Alarm Relays. Defeated, 1000 ppm, HI, Not failsafe, Not latching.

Zero: Auto, every 0 daysat O hours.
Span: Auto, at 000008.00 ppm, every 0 daysat 0 hours.

If you choose not to use password protection, the default password is
automatically displayed on the password screen when you start up, and you
simply press Enter for accessto all functions of the analyzer.
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4 Operation Model 3000TA

4.2 Using the Data Entry and Function
Buttons

Data Entry Buttons: The < > arrow buttons select options from the
menu currently being displayed on the VFD screen. The selected option
blinks.

When the sel ected option includesamodifiableitem, the Al] arrow
buttons can be used to increment or decrement that modifiableitem.

The Enter button is used to accept any new entries on the VFD screen.
The Escape button is used to abort any new entries on the VFD screen that
are not yet accepted by use of the Enter button.

Figure 4-1 showsthe hierarchy of functionsavailableto the operator via
the function buttons. The six function buttons on the analyzer are:

* Analyze. Thisisthe normal operating mode. The analyzer
monitorsthe oxygen content of the sample, displaysthe percent
of oxygen, and warns of any alarm conditions.

» System. Thesystem function consists of six subfunctionsthat
regulatetheinternal operationsof theanalyzer:

* Auto-Cal setup
» Passwordassignment
» Sdf-Testinitiation
» Checking softwareversion
* Logging out.
o Zero.Usedtosetupazerocalibration.
» Span. Used to set up aspan calibration.

» Alarms. Used to set the alarm setpoints and determine whether
each alarmwill be active or defeated, HI or LO acting, latching,
and/or failsafe.

* Range. Used to set up three analysis ranges that can be switched
automatically with auto-ranging or used asindividual fixed
ranges.

Any function can be selected at any time by pressing the appropriate
button (unless password restrictions apply). The order aspresented in this
manual isappropriatefor aninitial setup.

Each of thesefunctionsisdescribed in greater detail inthefollowing
procedures. The VFD screen text that accompanies each operation isrepro-
duced, at the appropriate point in the procedure, inaMonospaced type
style. Pushbutton names are printed in Oblique type.
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ANALYZE

SYSTEM

v
Pe'r&omﬂ Oxygen
nalysis 0
the Sample SPAN
v

TRAK/HLD ZERO
v
Set Iréstrumen
v pan
Perform — ALARMS
Self-Diagnostic A4
Tes
Set Inzstrumen
ero
RANGE
v A4
Initiate
Automatic Set Alarm
Calibration Setpoints
A 4
v Define Analysis
v ) Ranges
Confrigure Mode
of Alarm
Set Password Operation

Logout

v

Show Negative

Figure 4-1: Hierarchy of Functions and Subfunctions

4.3 The System Function

The subfuctions of the System function are described below. Specific
proceduresfor their usefollow the descriptions:

e Auto-Cal: Used to define an automatic calibration sequence
and/or start an Auto-Cal.

» PSWD: Security can be established by choosing a 5 digit
password (PSWD) from the standard ASCII character set. (See
Installing or Changing a Password, below, for atable of ASCI|
charactersavailable.) Once aunique password isassigned and
activated, the operator MUST enter the UNIQUE password to
gain accessto set-up functionswhich alter theinstrument's
operation, such as setting theinstrument span or zero setting,
adjusting thealarm setpoints, or defining analysisranges.
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After apassword is assigned, the operator must log out to
activateit. Until then, anyone can continueto operate the
instrument without entering the new password.

Only one password can be defined. Before a unique password
is assigned, the system assigns TETAI by default. This allows
accessto anyone. After aunique password is assigned, to defeat
the security, the password must be changed back to TETAL.

* Logout: Logging out prevents an unauthorized tampering with
analyzer settings.

* More: Select and enter More to get anew screen with additional
subfunctionslisted.

» Self-Test: The instrument performs a self-diagnostic test to
check theintegrity of the power supply, output boards and
amplifiers.

» Version: Displays Manufacturer, Model, and Software Version
of instrument.

» Show Negative: The operator selects whether display can
show negative oxygen readings or not.

e TRAK/HLD: The operator sets whether the instrument analog
outputstrack the concentration change during calibration and sets
atimedelay for the concentration alarmsafter calibration

4.3.1 Tracking the Oxygen Readings during Calibration
and Alarm delay

The user hasthe option of setting the preferenc asto whether the analog
outputstrack the display readings during calibration or not. To set the prefer-
ence, pressthe System key once and the first System menu will appear in the
VFD display:

TRAK/HLD Auto-Cal
PSWD Logout More

TRAK/HLD should be blinking. To enter this system menu pressthe
Enter key once:

Output Sttng: TRACK

Alarm Dly: 10 min
Or

Output Sttng: HOLD

Alarm Dly: 10 min
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In thefirst line, TRACK or HOLD should be blinking. The operator
can toggle between TRACK and HOLD with the Up or Down keys. When
TRACK isselected, the analog outputs (0-1 VDC and 4-20 ma) and the
range | D contactswill track theinstrument readingsduring calibration (either
zero or span). TRACK isthefactory default.

When HOLD is selected, the anal og outputs (0-1 VDC and 4-20 ma)
and therange ID contactswill freeze on their last state before entering one of
the calibration modes. When theinstrument returnsto the Analyze mode,
either by asuccessful or an aborted calibration, therewill beathree-minute
delay before the anal og outputs and therange I D contacts start tracking
again.

The concentration alarmsfreezeontheir last state before entering
calibration regardless of selecting HOLD or TRACK. But, when HOLD is
selected the concentration alarmswill remain frozen for thetimedisplayedin
the second line of the TRAK/HLD menu after the analyzer returnsto the
Analyze mode.

Thefactory default isthree minutes, but the delay timeis program-
mable. To adjust to delay time use the Left or Right arrow keys. When the
time displayed on the second line blinks, it can be adjusted by Pressing the
Up or Down keysto increase or decreaseitsvalue. Theminimum delay is1
minute, the maximum s 30.

Thispreferenceisstoredinnon-volatilememory so that it isrecovered
if power isremoved from theinstrument.

4.3.2 Setting up an Auto-Cal

When proper automatic valving isconnected (see chapter 3, installa-
tion), the Analyzer can cycleitself through asequence of stepsthat automati-
cally zero and span theinstrument.

Note: If yourequire highly accurate Auto-Cal timing, use external Auto-Cal
control where possible. The internal clock in the Model 3000TA is
acurateto 2-3 %. Accordingly, internally scheduled calibrations can
vary 2-3 % per day.

To setup an Auto—Cal cycle:

Choose System from the Function buttons. The LCD will display five
subfunctions.

TRAK/HLD Auto—Cal
PSWD Logout More

Operation 4
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Use< > arrowsto blink Auto—Cal, and press Enter. A new screen for
Span/Zero set appears.

Span OFF Nxt: 0d Oh
Zero OFF Nxt: 0d Oh

Press< > arrowsto blink Span (or Zero), then press Enter again. (You
won't be able to set OFF to ON if azerointerval isentered.) A Span
Every ... (or Zero Every ...) screen appears.

Span Every O d
Start O h from now

Use Al arrowsto set an interval value, then use < > arrowsto moveto
the start-timevalue. Use AJ arrowsto set astart-timevalue.

Toturn ON the Span and/or Zero cycles(to activate Auto-Cal): Press
Systemagain, choose Auto—Cal, and press Enter again. When the Span/
Zero values screen appears, use the < > arrowsto blink the Span (or Zero)
OFF/ON field. Use A arrows to set the OFF/ON field to ON. You can
now turn these fields ON because there is anonzero span interval defined.

4.3.3 Password Protection

If apassword isassigned, then setting the foll owing system parameters
can be done only after the password is entered: span and zer o settings,
alarm setpoints, analysisrange definitions, switching between autor anging
and manual override, setting up an auto-cal, and assigning a new passwor d.
However, theinstrument can still be used for analysisor for initiating aself-
test without entering the password.

If you have decided not to employ password security, use the default
password TETAI. This password will be displayed automatically by the
microprocessor. The operator just pressesthe Enter key to be alowed total
accesstotheinstrument’ sfeatures.

NOTE: If you use password security, it is advisable to keep a copy of the
password in aseparate, safe location.

4331  EnteringthePassword

Toinstall anew password or change a previously installed password,
you must key inand ENTER the old password first. If the default password
isin effect, pressingthe ENTER button will enter the default TETAI pass-
word for you.
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Press System to enter the System mode.

TRAK/HLD-Cal
PSWD Logout More

Usethe < > arrow keysto scroll the blinking over to PSWD, and press
Enter to select the password function. Either the default TETAI password or
AAAAA place holders for an existing password will appear on screen
depending on whether or not a password has been previously installed.

TET Al
Enter PWD

or

AAAAA
Enter PWD

The screen prompts you to enter the current password. If you are not
using password protection, press Enter to accept TETAI as the default
password. If apassword has been previously installed, enter the password
using the <> arrow keysto scroll back and forth between letters, and the ALl
arrow keysto change the lettersto the proper password. Press Enter to enter
the password.

If the password is accepted, the screen will indicate that the password
restrictions have been removed and you have clearance to proceed.

PSWD Restrictions
Removed

In afew seconds, you will be given the opportunity to changethis
password or keep it and go on.

Change Password?
<ENT>=Yes <ESC>=No

Press Escape to move on, or proceed as in Changing the Password,
below.

4332 Installingor ChangingthePassword

If you want to install apassword, or change an existing password,
proceed as above in Entering the Password. When you are given the oppor-
tunity to change the password:

Change Password?
<ENT>=Yes <ESC>=No
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4 Operation Model 3000TA

Press Enter to change the password (either the default TBEAI or the
previously assigned password), or press Escape to keep the existing pass-
word and move on.

If you chose Enter to change the password, the password assignment
screen appears.

TET Al
<ENT> To Proceed

or

AAAAA
<ENT> To Proceed

Enter the password using the < > arrow keys to move back and forth
between the existing password letters, and the AT] arrow keysto changethe
lettersto the new password. Thefull set of 94 characters availablefor pass-
word use are shown in the table below.

Characters Available for Password Definition:

A B C D E F G H I J
K L M N 0] P Q R S T
U \Y W X Y z L ¥ ] n
_ h a b c d e f g h
i J k | m n o] p q r
s t u \Y; w X y z { |
} - ! " # $ % & - (
) * + - - - / 0 1 2
3 4 5 6 7 8 9 : : <
= > ? @

When you have finished typing the new password, press Enter. A
verification screen appears. The screen will prompt you to retype your
passwordfor verification.

AAAAA
Retype PWD To Verify

Wait amoment for the entry screen. Y ou will be given clearanceto
proceed.

AAAAA
<ENT> TO Proceed

Usethe arrow keysto retype your password and press Enter when
finished. Y our password will be stored in the microprocessor and the system
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will immediately switch to the Analyze screen, and you now have accessto
al instrument functions.

If all alarms are defeated, the Analyze screen appears as:

0.0 ppm Anlz
Range: 0-100

If an alarmistripped, the second line will change to show which alarm
itis
0.0 ppm Anlz
AL-1

NOTE: If you log off the system using the logout function in the system
menu, you will now be required to re-enter the password to gain
access to Span, Zero, Alarm, and Range functions.

4.3.4 Logout

TheLogout function providesaconvenient meansof leaving the
analyzer in apassword protected mode without having to shut the instrument
off. By entering Logout, you effectively log off theinstrument leaving the
system protected against use until the password isreentered. To log out,
pressthe System button to enter the Syste 'm function.

TRAK/HLD Auto—Cal
PSWD Logout More

Usethe <> arrow keysto position the blinking over the Logout func-
tion, and press Enterto Log out. The screen will display the message:

Protected Until
Password Reentered

4.3.5 System Self-Diagnostic Test

TheModel 3000TA hasabuilt-in self-diagnostic testing routine. Pre-
programmed signals are sent through the power supply, output board and
sensor circuit. Thereturn signal isanayzed, and at the end of the test the
status of each function isdisplayed on the screen, either asOK or asa
number between 1 and 3. (See System Self Diagnostic Test in chapter 5 for
number code.)

The self diagnosticsare run automatically by the analyzer whenever the
instrument isturned on, but the test can also be run by the operator at will.
Toinitiateaself diagnostic test during operation:
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4 Operation Model 3000TA

Pressthe System button to start the System function.

TRAK/HLD Auto—Cal
PSWD Logout More

Usethe < > arrow keysto blink More, then press Enter.

Version Self—Test

Use the < > arrow keys again to move the blinking to the Self-Test
function. The screen will follow the running of the diagnostic.

RUNNING DIAGNOSTIC
Testing Preamp — 83

During preamp testing thereisa countdown in the lower right corner of
the screen. When thetesting iscomplete, theresultsare displayed.

Power: OK Analog: OK
Preamp: 3

The moduleisfunctioning properly if it isfollowed by OK. A number
indicates aproblem in aspecific area of theinstrument. Refer to Chapter 5
Maintenance and Troubleshooting for number-codeinformation. Theresults
screen aternatesfor atimewith:

Press Any Key
ToContinue. ..

Thentheanalyzer returnsto theinitial System screen.

4.3.6 Version Screen

Movethe < > arrow key to More and press Enter. With Version
blinking, press Enter. The screen displaysthe manufacturer, model, and
softwareversioninformation.

4.3.7 Showing Negative Oxygen Readings

For softwareversion 1.4.4 or later, theinstrument only displays oxygen
readingsthat are positive or zero. Theinstrument can bereconfigured to
show negativereadingsif sensor output drifts below zero. Thissituation
may arise after theinstrument has been zeroed, astime progresses the sensor
may drift below the zero calibration setpoint.

To show negative oxygen readings on the display:
- Pressthe System key
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TRAK/HLD Auto-Cal
PSWD Logout More

- Usethe Right or Left arrow keys and select More. Press Enter.

Version Self-Test
Show_Negative=NO

- Usethe Right or Left arrow keys and select
“Show_Negative=NO".

- Use the Up or Down key to toggle from NO to YES.
- Pressthe Escape key twice to return to the analyze mode.

Thispreferenceisstoredin non-volatile memory, sothisconfiguration
isremembered after apower shutdown. If theinstrument iscold started, it
will go back to default (not showingg negative oxygen readings).

4.4 The Zero and Span Functions

Zeroing is not required in order to achieve the published
accuracy specification of this unit.

Zeroing will eliminate offset error contributed by sensor,
electronics, and internal and external sampling system and
improve performance beyond published specification lim-
its.

Theanalyzer iscalibrated using zero and span gases.

Any suitable oxygen-free gas can be used for zero gasaslong asit is
known to be oxygen free and does not react adversely with the sample
system.

Although the instrument can be spanned using air, aspan gaswith a
known oxygen concentration in the range of 70-90% of full scale of the
range of interest isrecommended. Since the oxygen concentrationinair is
20.9% (209,000 ppm), the cell can take along timeto recover if the
instrument isused for trace oxygen analysisimmediately following
calibrationinair.

Connect the calibration gasesto the analyzer according to theinstruc-
tionsgivenin Section 3.4.1, Gas Connections, observing all the prescribed
precautions.
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Shut off the gas pressur e befor e connecting it to theanalyzer, and
besuretolimit thepressureto 40 psig or lesswhen turningit back on.

Readjust the gas pressureinto the analyzer until the flowrate (asread on
the analyzer’s SLPM flowmeter) settles between 0.1 and 2.4 SLPM (ap-
proximately 0.2 - 5 SCFH).

If you are using password protection, you will need to enter your
password to gain accessto either of these functions. Follow theinstructions
in sections 4.3.3 to enter your password. Once you have gained clearanceto
proceed, you can enter the Zero or Span function.

441 Zero Cal

The Zero button on the front panel is used to enter the zero calibration
function. Zero calibration can be performed in either the automatic or manual
mode. Intheautomatic mode, aninternal algorithm compares consecutive
readings from the sensor to determine when the output iswithin the accept-
ablerangefor zero. Inthe manual mode, the operator determineswhen the
reading iswithin the acceptable range for zero. Make surethe zero gasis
connected to the instrument. If you get a CELL FAILURE message skip to
section4.4.1.3.

4411  AutoModeZeroing

Press Zero to enter the zero function mode. The screen allowsyou to
select whether the zero calibration isto be performed automatically or manu-
aly. Usethe Al arrow keys to toggle between AUTO and MAN zero
settling. Stop when AUTO appears, blinking, on the display.

Zero: Settling: AUTO
<ENT> To Begin

Press Enterto begin zeroing.

#H###  PPM Zero
Slope=ttt ppm/s

The beginning zero level isshown in the upper left corner of thedis-
play. Asthe zero reading settles, the screen displays and updatesinformation
on Slope (unlessthe Slope starts within the acceptabl e zero range and does
not need to settlefurther).

Then, and whenever Slopeislessthan 0.08 for at least 3 minutes,
instead of Slope you will see a countdown: 5 Left, 4 Left, and so fourth.
Thesearefive stepsin the zeroing process that the system must compl ete,
AFTER settling, before it can go back to Analyze.
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HHHH PPM Zero
4 Left=t## ppn/s

The zeroing process will automatically conclude when the output is
within the acceptable range for agood zero. Then the analyzer automatically
returnsto the Analyze mode.

4412 Manual ModeZeroing

Press Zero to enter the Zero function. The screen that appears allows
you to select between automatic or manual zero calibration. Usethe ALl keys
to toggle between AUTO and MAN zero settling. Stop when MAN appears,
blinking, onthedisplay.

Zero: Settling: Man
<ENT> To Begin

Press Enter to begin the zero calibration. After afew secondsthefirst
of five zeroing screens appears. The number in the upper left hand corner is
thefirst-stage zero offset. The microprocessor samplesthe output at aprede-
terminedrate. It cal cul atesthe differences between successive samplingsand
displaystherate of change as Slope= avaluein parts per million per second

(PpVs).

HH#H  ppm Zero
Slope=t#t# ppm/s

NOTE: It takes several seconds for the true Slope value to display. Wait about
10 seconds. Then, wait until Slope is sufficiently close to zero before
pressing Enterto finish zeroing .

Generally, you have agood zero when Slope isless than 0.05 ppm/s
for about 30 seconds. When Slope is close enough to zero, press Enter. Ina
few seconds, the screen will update.

Once span settling compl etes, theinformationisstoredinthe
microprocessor, and theinstrument automatically returnstothe Analyze
mode.

4413 Cdl Failure

Cell fallureinthe 3000TA isusually associated with inability to zero
theinstrument down to a satisfactorily low ppm reading. When this occurs,
the 3000TA system alarm trips, and the LCD displays afailure message.

#_oH# ppm Anlz
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CELL FAIL/ ZERO HIGH

Beforereplacingthecell:
a.  Check your span gasto make sureit iswithin specifications.

b. Check for leaks downstream from the cell, where oxygen may be
leakingintothe system.

If there are no leaks and the span gasis OK, replace the cell asde-
scribed in chapter 5, Maintenance.

4.4.2 Span Cal

The Span button on the front panel isused to span calibrate the ana-
lyzer. Span calibration can be performed using the automatic mode, where
aninternal algorithm compares consecutive readingsfrom the sensor to
determine when the output matches the span gas concentration. Span cali-
bration can a so be performed in manual mode, where the operator deter-
mineswhen the span concentration reading is acceptable and manually exits
thefunction.

4421 AutoModeSpanning

Press Span to enter the span function. The screen that appears allows
you to select whether the span calibrationisto be performed automatically or
manually. Usethe A arrow keys to toggle between AUTO and MAN span
settling. Stop when AUTO appears, blinking, on the display.

Span: Settling: AUTO
<ENT> For Next

Press Enter to moveto the next screen.

Calib. Holding time
Cal hold: 5 min

Thismenue allowsthe operator to set the time the analyzer should be
held in the span mode, after the readings of the analyzer settle. Five minutes
isthe default, but it could be adjusted anywhere from 1 to 60 minutes by
using the UP or DOWN keys. (A longer Cal holding time will resultina
dlightly moreaccurate calibration. Five (5) minutesisappropriatefor most
usersand applications.)

Press Enter to moveto the next screen.

Span Val: 000008.00
<ENT>Span <UP>Mod #
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Usethe Al arrow keysto enter the oxygen-concentration mode. Use
the <> arrow keysto blink the digit you are going to modify. Use the A[J
arrow keys again to change the value of the selected digit. When you have
finished typing in the concentration of the span gasyou areusing
(209000.00if youareusingair), press Enterto begin the Span calibration.

HHHH ppm Span
Slope=t#Ht  ppm/s

The beginning span value is shown in the upper left corner of the
display. Asthe span reading settles, the screen displays and updatesinforma-
tion on Slope. Spanning automatically ends when the span output corre-
sponds, within tolerance, to the value of the span gas concentration. Then the
instrument automatically returnsto theanayze mode.

4422 Manua ModeSpanning

Press Span to start the Span function. The screen that appears allows
you to select whether the span calibrationisto be performed automatically or
manually.

Span: Settling:MAN
<ENT> For Next

Use the AT keys to toggle between AUTO and MAN span settling.
Stop when MAN appears, blinking, on the display. Press Enter to move to
the next screen.

Press Enter to moveto the next screen.

Calib. Holding time
Cal hold: 5 min

Thismenue allowsthe operator to set the time the analyzer should be
held in the auto span mode. It does not affect anything in Manual Mode.
Just press Enter to continue.

Span Val : 000008.00
<ENT>Span <UP>Mod #

PressA (<UP>) topermit modification (Mod #) of spanvalue.

Usethe arrow keysto enter the oxygen concentration of the span gas
you are using (209000.00 if you are using air). The <> arrows choose the
digit, and the ATJ arrows choose the value of the digit.

Press Enter to enter the span value into the system and begin the span
calibration.
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Once the span has begun, the microprocessor samplesthe output at a
predeterminedrate. It cal culatesthe difference between successive samplings
and displaysthisdifference as Slope on the screen. It takes several seconds
for thefirst Slope valueto display. Slopeindicatesrate of change of the Span
reading. Itisasensitiveindicator of stability.

HHHH % Span
Slope=t#t# ppm/s

When the Span value displayed on the screen is sufficiently stable,
press Enter. (Generally, when the Span reading changes by 1 % or less of
thefull scale of the range being calibrated for a period of ten minutesitis
sufficiently stable.) Once Enteris pressed, the Span reading changesto the
correct value. Theinstrument then automatically entersthe Analyze func-
tion.

4.4.3 Span Failure

The analyzer checksthe output of the cell at the end of the span. If the
raw output of the cell islessthan 0.5 uA/ppm O,, the span will not be
accepted. Theanalyzer will returnto the previous calibration values, trigger
the System Alarm, and display in the VFD:

Span Failed!!

Thismessage will be shown for five seconds and the instrument shall
return to the Analyze mode. In the upper right hand corner of the VFD
display “FCAL” will be shown. Thismessage flag will help the operator
troubleshoot in case calibration wasinitiated remotely. Toresetthealarm
and the flag message, the unit must be turned off by cycling the standby key
O - Itwill not reset if the next span cycleis correct.

A tracecell isunlikely to fail span. Asexplained before, when the
sensor reachesthe end of itsuseful life, the zero offset beginsto rise until the
analyzer findsthe zero unsatisfactory. Nevertheless, feeding the wrong span
gasor electronicsfailure could set thisfeature off at the end of the span.
Consider thisbeforereplacing thecell.

4.5 The Alarms Function

The Model 3000TA isequipped with 2 fully adjustable concentration
alarmsand asystem failurealarm. Each alarm hasarelay with aset of form
“C" contactsrated for 3 amperesresistiveload at 250V ac. SeeFigurein
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Chapter 3, Installation and/or the Interconnection Diagram included at the
back of thismanual for relay terminal connections.

The system failure alarm has afixed configuration described in chapter
3Installation.

The concentration alarms can be configured from the front panel as
either high or low alarms by the operator. The alarm modes can be set as
latching or non-latching, and either failsafe or non-failsafe, or, they can be
defeated altogether. The setpointsfor thealarmsare al so established using
thisfunction.

Decide how your alarms should be configured. The choice will depend
upon your process. Consider thefollowing four points:

1. Whichif any of thealarmsareto be high alarmsand which if any
areto below aarms?

Setting an alarm as HIGH triggers the alarm when the oxygen
concentration rises above the setpoint. Setting an alarm asLOW
triggersthe alarm when the oxygen concentration falls below the
Setpoint.

Decide whether you want the alarmsto be set as:

» Bothhigh (high and high-high) alarms, or
* Onehighand onelow alarm, or
» Bothlow (low and low-low) alarms.
2. Areéither or both of the alarmsto be configured asfailsafe?

Infailsafe mode, thealarm relay de-energizesinanalarm
condition. For non-failsafe operation, therelay isenergizedin an
alarm condition. Y ou can set either or both of the concentration
alarmsto operateinfailsafe or non-failsafemode.

3. Areeither of thealarmsto belatching?

In latching mode, oncethealarm or dlarmstrigger, they will
remain intheaarm mode evenif process conditionsrevert back
to non-alarm conditions. Thismoderequiresan alarmto be
recognized beforeit can bereset. In the non-latching mode, the
alarm statuswill terminate when process conditionsrevert to non-
alarmconditions.

4. Areeither of theaarmsto be defeated?
Thedefeat alarm modeisincorporated intotheaarm circuit so

that mai ntenance can be performed under conditionswhich
would normally activatethealarms.

The defeat function can also be used to reset alatched alarm.
(See procedures, below.)
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If you are using password protection, you will need to enter your
password to accessthe alarm functions. Follow theinstructionsin section
4.3.3 to enter your password. Once you have clearance to proceed, enter the
Alarmfunction.

Pressthe Alarm button on the front panel to enter the Alarm function.
Make surethat AL-1 isblinking.

AL—1 AL—2
Choose Alarm

Set up alarm 1 by moving the blinking over to AL-1 using the < >
arrow keys. Then press Enter to move to the next screen.

AL—1 1000 ppm HI
Dft—-N Fs—-N Ltch-N

Five parameters can be changed on this screen:
» Vaueof theadarm setpoint, AL—1 ### ppm (oxygen)
e Qut-of-rangedirection, Hl or LO
» Defeated? Dft—Y/N (Y es/No)
» Failsafe? Fs-Y/N (Yes/No)
» Latching?Ltch-Y/N (Y es/No).

* Todefinethe setpoint, use the < > arrow keysto movethe

blinking over to AL—1 #####. Then use the AL] arrow keysto

change the number. Holding down the key speeds up the
incrementing or decrementing. (Remember, the setpoint unitsare
ppm O,.)

* To set the other parameters use the < > arrow keysto move the
blinking over to the desired parameter. Then usethe AlJ arrow
keysto changethe parameter.

* Oncethe parametersfor aarm 1 have been set, press Alarms
again, and repeat thisprocedurefor alarm 2 (AL-2).

* Toreset alatched alarm, go to Dft— and then press either A two
times or [J two times. (Toggleit toY and then back to N.)

—OR-

Go to Ltch- and then press either A two times or [ two times.
(ToggleittoN and back to Y.)
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4.6 The Range Function

The Range function allows the operator to program up to three concen-
tration rangesto correlate with the DC analog outputs. If no ranges are
defined by the user, theinstrument defaultsto:

Low = 0-100 ppm
Med =0-1,000 ppm
High = 0-10,000 ppm.

TheModel 3000TA isset at the factory to default to autoranging. In
thismode, the microprocessor automatically respondsto concentration
changes by switching rangesfor optimum readout sensitivity. If the current
rangelimitsare exceeded, theinstrument will automatically shift to the next
higher range. If the concentration fallsto below 85% of full scale of the next
lower range, the instrument will switch to that range. A corresponding shift
in the DC percent-of-range output, and in the range 1D outputs, will be
noticed.

The autoranging feature can be overridden so that anal og output stays
on afixed range regardless of the oxygen concentration detected. If the
concentration exceedsthe upper limit of therange, the DC output will
saturateat 1V dc (20 mA at the current output).

However, thedigital readout and the RS-232 output of the concentra-
tion are unaffected by the fixed range. They continue to read accurately with
full precision. See Front Panel descriptionin Chapter 1.

Theautomatic air calibration rangeisaways0-25 % and is not pro-
grammable.

4.6.1 Setting the Analog Output Ranges

To set theranges, enter the range function mode by pressing the
Range button on the front panel.

L-100 M—1000
H—10000 Mode—AUTO

Use the <> arrow keysto blink the range to be set: low (L), medium
(M), or high (H).

Usethe A arrow keysto enter the upper value of the range (all ranges
begin at 0 ppm). Repeat for each range you want to set. Press Enterto
accept the values and return to Analyze mode. (See note below.)
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Note: Theranges must be increasing from low to high, for example, if range
lis setas 0-100 ppm and range 2 is set as 0-1,000 ppm, range 3
cannot be set as 0— 500 ppm since it is lower than range 2.

Ranges, alarms, and spans are always set in ppm units (over theentire
0-250,000 ppm range), even though all concentrati on-data outputs change
from ppm unitsto percent when the concentration is above 10,000 ppm.

4.6.2 Fixed Range Analysis

The autoranging mode of the instrument can be overridden, forcing the
analyzer DC outputsto stay in asingle predetermined range.

To switch from autoranging to fixed range analysis, enter therange
function by pressing the Range button on the front panel.

Use the < > arrow keys to move the blinking over AUTO.

Use the A arrow keys to switch from AUTO to FX/LO, FX/MED, or
FX/HI to set the instrument on the desired fixed range (low, medium, or
high).

L-100 M—1000
H-10000 Mode—FX/LO

or

L-100 M—1000
H-10000 Mode—FX/MED

or

L-100 M—1000
H—10000 Mode—FX/HI

Press Escape to re-enter the Analyze mode using the fixed range.

NOTE: When performing analysis on afixed range, if the oxygen concentra-
tion rises above the upper limit (or default value) as established by the
operator for that particular range, the output saturates at 1 V dc (or 20
mA). However, the digital readout and the RS-232 output continue to
read the true value of the oxygen concentration regardless of the
analog outputrange.

4.7 The Analyze Function

Normally, al of thefunctionsautomatically switch back to the Analyze
function when they have compl eted their assigned operations. Pressing the
Escape button in many cases al so switches the analyzer back to the Ana-
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lyze function. Alternatively, you can pressthe Analyze button at any time
to returnto analyzing your sample.

4.8 Signal Output

The standard Model 3000TA Trace Oxygen Analyzer is equipped with
two 0-1V dc analog output terminal s accessible on the back panel (one
concentration and onerange D), and two isolated 4-20 mA dc current
outputs (one concentration and onerange I1D).

See Rear Panel in Chapter 3, Installation, for illustration.

Thesignal output for concentrationislinear over the currently selected
anaysisrange. For example, if theanalyzer is set on range that was defined
as 0-100 ppm O,, then the output would be:

VoltageSignal Current Signal
ppm O, Output (V dc)  Output (mA dc)

0 0.0 4.0
10 0.1 5.6
20 0.2 1.2
30 0.3 8.8
40 0.4 10.4
50 0.5 12.0
60 0.6 13.6
70 0.7 15.2
80 0.8 16.8
90 0.9 18.4

100 1.0 20.0

The analog output signal has a voltage which depends on the oxygen
concentration AND the currently activated analysisrange. Torelatethe
signal output to the actual concentration, it isnecessary to know what range
theinstrument iscurrently on, especially when theanalyzer isin the
autoranging mode.

To provide an indication of therange, asecond pair of anal og output
terminalsare used. They generate asteady preset voltage (or current when
using the current outputs) to represent aparticular range. Thefollowing table
givestherange ID output for each analysisrange:
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Range Voltage (V)
LO 0.25
MED 0.50
HI 0.75

IMPORTANT:

CAL (0-25%) 1.00

Model 3000TA

Current (mA)
8

12
16
20

In the event of loss of flow through the analyzer, if the vent
is vented to alocation of high oxygen content, oxygen will
back diffuse through the vent line and in most cases quickly
saturate the cell with oxygen which can then require a quite
long purge down time for the sensor when then exposed to
low oxygen concentrations. In the event that flow is to be
interrupted into the analyzer, it is suggested that the user do

one of the following:

1. Bag the sensor in nitrogen during this time

2. Install a shut off valve on the vent port of the ana-
lyzer or somewhere within the users sample system.

4-22
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Maintenance

5.1 Routine Maintenance

Asidefrom normal cleaning and checking for leaks at the gas connec-
tions, routine maintenanceislimited to replacing Micro-Fuel cellsand fuses,
andrecalibration. For recalibration, see Section 4.4 Calibration.

WARNING: SEE WARNINGS ON THE TITLE PAGE OF THIS
MANUAL.

5.2 Cell Replacement

ThelL-2 Micro-Fuel Cell isasealed el ectrochemical transducer with no
electrolyteto change or electrodesto clean. When the cell reachesthe end of
itsuseful life, itisreplaced. The spent fuel cell should be discarded accord-
ingtolocal regulations. This section describesfuel cell careaswell aswhen
and how to replaceit.

5.2.1 Storing and Handling Replacement Cells

To have areplacement cell available when itisneeded, TAI recom-
mendsthat one spare cell be purchased 9-10 months after commissioning the
3000TA, or shortly before the end of the cell's one year warranty period.

CAUTION: Do not stockpile cells. The warranty period starts on
the day of shipment.

The spare cell should be carefully stored in an areathat isnot subject to
largevariationsin ambient temperature (75 °F nominal) or to rough handling.
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WARNING: THE SENSOR USED IN THE MODEL 3000TA TRACE
OXYGEN ANALYZER USES ELECTROLYTES
WHICH CONTAIN TOXIC SUBSTANCES, MAINLY
LEAD AND POTASSIUM HYDROXIDE, THAT CAN
BE HARMFUL IF TOUCHED, SWALLOWED, OR
INHALED. AVOID CONTACT WITH ANY FLUID OR
POWDER IN OR AROUND THE UNIT. WHAT MAY
APPEAR TO BE PLAIN WATER COULD CONTAIN
ONE OF THESE TOXIC SUBSTANCES. IN CASE OF
EYE CONTACT, IMMEDIATELY FLUSH EYES WITH
WATER FOR AT LEAST 15 MINUTES. CALL PHYSI-
CIAN. (SEE APPENDIX, MATERIAL SAFETY DATA
SHEET.)

CAUTION: Do not disturb the integrity of the cell package until
the cell is to actually be used. If the cell package is
punctured and air is permitted to enter, the cell will
require an excessively long time to reach zero after
installation (1-2 weeks!).

5.2.2 When to Replace a Cell

The characteristics of the Micro-Fuel Cell show an almost constant
output throughout itsuseful life and then fall off sharply towards zero at the
end. Cell failureinthe 3000TA isusually characterized inability to zero the
instrument down to a satisfactorily low ppm reading. When this occurs, the
3000TA system alarm trips, and the LCD displaysafailure message.

#H# ppm Anlz
CELL FAIL/ ZERO HIGH
Beforereplacingthecell:
a.  Check your span gasto make sureit iswithin specifications.

b. Check for leaks downstream from the cell, where oxygen may be
leakingintothe system.

If there are no leaks and the span gasis OK, replace the cell.

5.2.3 Removing the Micro-Fuel Cell

TheMicro-Fuel cell islocated inside the stainless stedl cell block behind
thefront panel (see Figure5-1). To remove an existing cell:
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1. Remove power to theinstrument by unplugging the power cord
at the power source.

2. Open thefront panel door by pressing the release button on the
top right corner of the door all the way in with anarrow gauge
tool, such asasmall screwdriver, andreleasingit.

3. With one hand placed underneath the cell block ready to catch
the Micro-Fuel cell , lift up onthe stainless steel gatein front of
the cell block. Thisreleasesthe cell and cell holder from the
block. The cell and holder will fall out in your hand.

Cell Block

Micro-Fuel Cel

I\
%4 «——— Cell Adaptor
=0 (For B-2 or A-2
series cell

O<— O-Ring

@4— Cell Holder

Figure 5-1: Removing the Micro-Fuel
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5.2.4 Installing a New Micro-Fuel Cell

It isimportant to minimize the amount of timethat a Teledyne Trace Oxy-
gen Sensor isexposed to air during theinstallation process. The quicker the
sensor can beinstalled into the unit, the faster your TAI O, sensor will recover
tolow O, measurement. levels.

CAUTION: Do not touch the sensing surface of the cell. It is cov-
ered with a delicate Teflon membrane that can leak

A when punctured. The sensor must be replaced if the
membrane is damaged.

Beforeinstalling anew cell, check the O-ring in the base of the cell holder.
Replaceif worn or damaged.

Place the cell on the holder with the screen side facing down.

Note: Thereis asmall location hole drilled in the holder. This hole
mates with a guide pin on the bottom rear of the cell block. The
hole in the cell block holder must align with the guide pin on the
cell block.

Step 1. Remove power frominstrument.
Step 2. Removetheold sensor (if installed) from the analyzer.

Step 3. Purgethe analyzer at approximately 1 SCFH flow rate with
N, (or applicable sample gas with the sensor holder re-
moved).

Step 4. Remove sensor from doubl e bag storage.
Step 5. Remove sensor shorting button.

Step 6. Place sensor on sensor holder so that the gold contact plate of
the sensor isfacing up towardsthe sky.

Step 7. Install sensor and sensor holder into cell block.

Step 8. With O-ring in place, align the guide pin with the hole on the
cell holder. Then, with the holder, lift cell into the cell block.

Step 9. Push the gate on the cell block down so that the slots on the
side of the gate engage the locating screws on the side of the
block. Thisforcesthe holder into position and formsagas-
tight seal.

Step 10. Purge system with sample or zero gas.
Step 11. Power-up.

If steps 4 through 10 are accomplished quickly (elapsed timelessthan 15
seconds), recovery to lessthan 1ppm level should occur in lessthan 8 hours.
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5.2.5 Cell Warranty

The ClassL-2 Micro-Fuel cell isused inthe Model 3000TA. Thiscell
isalong lifecell andiswarranted for 1 year from the date of shipment. Note
any Addenda attached to the front of thismanual for special information
applying to your instrument.

With regard to spare cells, warranty period begins on the date of ship-
ment. The customer should purchase only one spare cell (per section 5.2.1).
Do not attempt to stockpile sparecells.

TheL-2cell isnot designed applicationswhere CO, isamajor
component in the sample, however concentrations of 1,000 ppm or less
will not adversely effect the cell performance. Consult TAI for available
optionsfor either intermittent or continuous CO, exposure.

If acell wasworking satisfactorily, but ceasesto function beforethe
warranty period expires, the customer will receive credit toward the purchase
of anew cell.

If you have awarranty claim, you must return the cell in question to the
factory for evaluation. If it isdetermined that failureisdueto faulty work-

manship or material, the cell will be replaced at no cost to you.

Note: Evidence of damage due to tampering or mishandling will
render the cell warranty null and void.
5.3 Fuse Replacement

1. Placesmall screwdriver in notch, and pry cover off, asshownin
Figure5-2.

Fuse Block

Cover

Figure 5-2: Removing Fuse Block from Housing
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2. To change between American and European fuses, remove the
singleretaining screw, flip Fuse Block over 180 degrees, and
replacescrew.

3. Replace fuse asshown in Figure 5-3.

4. Reassemble Housing as shown in Figure 5-2.

Jumper Bar

I _
Fuse Block — W Fuse  FuseBlock —s=t 4-1:..,

Cover—»

Cover—-l' . Tl

American Fuses European Fuses

Figure 5-3: Installing Fuses

5.4 System Self Diagnostic Test

1. Pressthe System button to enter the system mode.

2. Usethe<> arrow keysto moveto More, and press Enter.

3. Usethe <> arrow keysto moveto Self-Test, and press Enter.
Thefollowing failure codesapply:

Table 5-1: Self Test Failure Codes

Power

0 OK

1 5V Failure
2 15V Failure
3 Both Failed

Analog

0 OK

1 DAC A (01 V Concentration)
2 DAC B (0-1V Range ID)

3 Both Failed

Preamp

0 OK

1 Zerotoo high

2 Amplifier output doesn't match test input
3 Both Failed
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5.5 Major Internal Components

The Micro-Fuel cell isaccessed by unlatching and swinging open the
front panel, asdescribed earlier. Other internal components are accessed by
removing therear panel and sliding out the entire chassis. See Figure 5-4,
below. Thegaspipingisillustrated in Figure 2-4, and the major electronic
components|ocations are shown in Figure 2-5, in chapter 2.

WARNING: SEE WARNINGS ON THE TITLE PAGE OF THIS
MANUAL.

The 3000TA containsthe following ma or components:
* AnalysisSection
Micro Fuel Cell (L-2)
Stainlesssteel cell block
Samplesystem
*  Power Supply
* Microprocessor
* Digplays
5digit LED meter

2 line, 20 character, alphanumeric, VFD display
* RS-232 CommunicationsPort.

Seethedrawingsin the Drawings section in back of this manual
for details.

@ “y™ TELEDYNE ANALYTICAL INSTRUMENTS REMOTE
PROBE
CAUTION:RISK OF ELECTRIC SHOCK e
A NOUSER SER\/\CEEE’E?LERFTEQ INSIDE OO
SERVICE ONLY BY QUALIFIED PERSONNEL, y

85-250Vac~47-63Hz /.
0.9 AMAX + — |
USE 250V 1.0A T FUSE

\.

Figure 5-4: Rear-Panel Screws

To detach the rear panel, remove only the eight screws marked with an X.

“# Teledyne Analytical Instruments 5-7



5 Maintenance Model 3000TA

5.6 Cleaning

If instrument isunmounted at time of cleaning, disconnect theinstru-
ment from the power source. Close and latch the front-panel access door.
Clean outside surfaces with a soft cloth dampened slightly with plain clean
water. Do not use any harsh solvents such as paint thinner or benzene.

For panel-mounted instruments, clean thefront panel asprescribedin
the above paragraph. DO NOT wipe front panel whiletheinstrument is
controlling your process.

5.7 Troubleshooting

Problem:

Erratic readings of the Oxygen concentration asreported by the analyzer.
Possible Cause:

The analyzer may have been calibrated in an inaccurate fashion.
Solution:

Turn the analyzer off, then back on again. Pressthe System key when
prompted by the analyzer "Press System for default Values'. Thiswill
return the analyzer to itsdefault settingsin calibration and zero values. If
erratic behavior continuesreplacethe sensor.

Possible Cause;

Atmospheric Oxygen may be diffusing in through the vent and affecting the
oxygen level which the sensor sees.

Solution:

Increase flow rate and/or length or vent tubing in order to dilute of minimize
the diffusion of oxygen from the vent back to the sensor.

Problem:

Inaccurate zero operation (i.e. the user has zeroed the analyzer accidentally
on gas much higher than one would normally use for azero gas).

Solution:

Turn the analyzer off, then back on again. Pressthe System key when
prompted by the analyzer "Press System for default Values'. Thiswill
return the analyzer to itsdefault settingsin calibration and zero values. Now
proceed to carefully calibrate and zero the analyzer.
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Appendix

A-1 Specifications

Packaging:

Sensor:

Cell Block:
SampleSystem:

90 % Response Time:
Ranges:

Alarms

Displays:

Digital I nterface:
Power :

Operating Temper ature:

General Purpose
* Flush panel mount (Standard).

» Relay rack mount. Contains either one or
two instrumentsin one 19" relay rack
mountableplate(Optional).

TeledyneL-2traceanaysisMicro-Fuel Cell.
316 stainlesssted.

All wetted partsof 316 stailesssteel.

65 seconds at 25 °C (77 °F).

Threeuser definablerangesfrom 0-10 ppmto
0-250,000 ppm, plusair calibration range of O-
250,000 ppm (25 %).

Autoranging with range 1D output.

Onesystem-failureaarm contact to detect
power failureor sensor-zerofailure.

Two adjustable concentration thresholdalarm
contactswithfully programmablesetpoints.

2-line by 20-character, VFD screen, and one 5
digit LED display.

Full duplex RS-232 communicationsport.

Universal power supply 85-250 V ac, at
47-63 Hz.

0-50 °C (32-122 °F)
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Accuracy: 2% of full scaleat constant temperature.
+5% of full scale over operating temperature
range, except 0-10 ppm analysisrange, once
thermal equilibriumisreached.
+1 ppm on 0-10 ppm analysisrange, once
thermal equilibriumisreached.

Analog outputs: 0-1V dcpercent-of-range,
0-1V dcrangelD.
4-20 mA dc—isolated—percent-of-range,
4-20 mA dc—isolated—rangelD.

Dimensions: 19 cm high, 24.9 cm wide, 31 cm deep (6.96
in high, 8.7 inwide, 12.2 in deep).
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A-2 Recommended 2-Year Spare Parts List

W W R R R R

[ —

PArRT NUMBER

C62374
C62371-B
C62368-A
C62365-A
F9

F1275

R1460
T976

0165
C6689-L2
A68729

DESCRIPTION

Back Panel Board

Front Panel Board
TracePreamplifier Board

Main Computer Board

Fuse, 1A, 250V 3AG Slow Blow

Fuse, 1A, 250V 5x20mm (European)
Sow Blow

Molex Connector for Remote Probe

Molex Crimp Terminalsfor Remote
Probe Connector

Oring
Micro-Fud Cell
Restrictor Kit

A minimum chargeisapplicableto spare partsorders.

Note:

Orders for replacement parts should include the part number (if
available) and the model and serial number of the instrument for

which the parts are intended.

Orders should be sent to:

Teledyne Analytical Instruments

16830 Chestnut Street

City of Industry, CA 91749-1580

Phone (626) 934-1500, Fax (626) 934-1500
TWX (910) 584-1887 TDYANYL COID

Web:

or your local representative.

www.teledyne-ai.com

“P Teledyne Analytical Instruments
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A-3 Drawing List

D-62928 Final Assembly/OutlineDrawing

A-4 19-inch Relay Rack Panel Mount

872

Figure A-1: Single and Dual 19" Rack Mounts

NOTE: The MSDS on this material is available upon request
through the Teledyne Environmental, Health and
Safety Coordinator. Contact at (626) 934-1592
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A-5

3000 SERIES ANALYZERS
APPLICATIONNOTESONRESTRICTORS,
PRESSURES, AND FLOW RECOMMENDATIONS

3000 seriesanalyzersrequirereasonably regul ated samplepressures.
Whilethe3000anayzersarenot senstivetovariationsof incoming pressure
(providedthey areproperly ventedto atmospheric pressure) thepressuremust
bemaintained astoprovideauseabl eflow ratetroughtheanalyzer. Any line
attachedto samplevent shouldbel/4 or larger indiameter.

FLOW RATERECOMMENDATIONS:

A usableflow ratefor a3000 seriesanalyzer isonewhichcanbe
measured ontheflowmeter. Thisisbasically .2-2.4SL PM . Theoptimumflow
rateis1SLPM (midscale). Note: responsetimeisdependent onflow rate, a
low flow ratewill resultinslow responseto O2 changesinthesampl estream.
Thespanflow rateshoul d betheapproximately sameasthesampleflow rate.

CELL PRESSURE CONCERNS:

Thesensorsusedin 3000 seriesanal yzersareoptimized tofunctionat
atmosphericpressure. At pressuresother thanatmosphericthediffusionrateof
O2will bedifferent than optimumvalue. Higher pressureswill producefaster O2
diffusionrates resultinginhigher O2reading and shorter cell life. Tousea3000
seriesanalyzer at acell pressureother than atmospheric, theanalyzer must be
calibratedwithaknowncalibrationgasat thenew cell pressuretoadjust for the
differentdiffusionrate. Cell pressuresbel ow 2/3atmosphericarenot
recommended becauseasthey tendto causeexcessiveinternal expansionwhich
may resultinseal failure.

For operationat cell pressuresother than atmospheric caremust be
takennot to changethesamplepressurerapidly or cell damagemay occur. For
cell pressuresaboveatmospheric, caution must beexercisedtoavoid over
pressuringthecell holder. ( percent anayzerswill requiresometypeof cell
retai ner to prevent thecell frombeing pushed out by thepressure.) For
operationat pressuresbel ow atmospheric pressureasuffix C (clamped) cell is
required.

RESTRICTIONDEVICES.

For proper operation, all 3000 seriesanalyzersrequireaflow restriction
device. Thisdeviceistypically arestrictor or avalve. Thisrestrictiondevice
servestwofunctionsinthesamplepath. Thefirstfunctionistolimittheflow rate
of thesamplethroughtheanalyzer. A restrictor ischosento operateover arange
of pressuresand provideauseabl eflow rateover that range.
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Thesecond functionthat therestrictiondeviceprovidesisapressure
drop. Thisdeviceisselectedto providetheonly significant pressuredropinthe
samplepath.

RESTRICTORKIT

Thecurrent revision of the3000 seriesanal yzersaresuppliedwithakit
containingtworestrictorsand aunionwhichareuser installed. Theseparts
suppliedtogivetheend user moreflexibility wheninstallingtheanayzer. The
restrictor kitissuitablefor highandlow positivepressureapplicationsaswell as
vacuumservice(amospheric pressuresample) applications( seemanual for
installationinstructions). Thestandardrestrictor (BLUEDOT ) isrecommended
for pressuresbetween 5PSIG and 50 PSIG. For positivelow pressure
application (5psigor less) the un-markedrestrictor isbetter suited. For
nonepressurized sampl eapplicationsthemarked restrictor shouldbeused and
configuredfor vacuumservice. Note: for extremely low positivepressure
applications(lessthen 2 psig) thevacuum serviceconfigurationshould provide
higher performance( higher flow rates). For vacuum servicetheend user must
supply avacuum pump and aby-passvalvefor the pump. A vacuum|evel of 5-
10inchesof mercury should providetheoptimumflow rate. CAUTION: flow
restrictorshavevery small orificesand may beplugged by small
particles(.005” diaor larger) A samplefilter must beincludedinthe
samplelineprior totherestrictor! (a60micronfilter isrecommended)

3000TAEXAMPLES:

Examplel, withaincoming pressureof 10 psigthestdrestrictor (blue
dot) will provideaflow rateof .76 SL PM. Up-stream of therestrictor the
samplelinepressurewill be10psig, whiledownstream (includingthecell) the
pressurewill beat atmosphericpressure.(analyzer ventedtoatmospheric
pressure) Note, all other pressuredropsinthesamplepath areinsignificant at
theseflow rates. Thisinsuresthat thecell operatesat atmospheric pressure. At
very highflow rates( off scaleof flow-meter), pressuredropsother thanthe
restrictiondevicecouldbecomesignificant, andresultin pressurizingthecell.

Example2, A 3000TA isconfiguredfor vacuumserviceasfollows. The
un-markedrestrictor isplacedinthesamplevent port. Thedown stream end of
therestrictor isthen connected to avacuum pump and by-passvalve. Theby-
passvalveisadjustedto provideaflow rateof 1 SLPM. Thesamplepressure
betweenthepumpandtherestrictor will beapproximately -7inchesof mercury,
whilethepressureinthebalanceof thesamplesystemincludingthecell will be
approximately at atmospheric pressure. ( providedthesampleflowintothe
analyzerisnotblocked.)

BY-PASS:

Toimprovethesystemresponse, aby-passcan beaddedtoincrease
thesampleflow ratetotheanalyzer by afactor of ten. A by-passprovidesa
sampleflow patharoundtheanalyzer of 2- 18 SCFH. typically.
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CALIBRATION GAS:

3000 seriesanalyzer requirementsfor unitswith Auto-Cal options. The
customer must supply acontrol valves(or restrictors) for any SPAN or ZEROgas
sourcewhichisattachedtothe Auto-Cal ports. Theval veshouldbeadjustedtothe
sameflow rateasthesamplegas. Whenrestrictorsareused, thegaspressuremust
beadjustedtoachievetheproper flow rate.

OPERATIONWITHOUT ARESTRICTORDEVICE:

Operationwithout arestrictor deviceisnot recommendasmentioned
above. A 3000TA without any flow restrictor devicewastested on 11-19-97.
Thisresultsina flow rateof 2.4 SLPM @ 1 PSIG. Thisisacv of 0.023for the
standardsamplesys.

REFERENCE: FLOW_1.XLS & FLOW_2.XLSforinformationonflow rates
atvariouspressures.

TAI PART NUMBERS

RESTRICTORKIT: AB8729

UNION (SS) U1l

LP.RESTRICTOR R2323 (LOW PRESSURE/VAC. SERVICE)

STD..RESTRICTOR R2324 BLUEDOT

NUT N73

FERRULE F73

FERRULE F74 BOTHFERRULESARE
REQUIRED

CONVERSIONS:

1PS| 2.04 INCHESOF MERCURY (in. Hg.)

1 SCFH 0.476 SLPM
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