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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 inwhole 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 usfree
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
acknowledgments provide for a shorter period. Components manufactured by others bear
the warranty of their manufacturer. Thiswarranty 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 theright 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 readingsto its user, and serves as atool by
which valuabl e data can be gathered. The information provided by the instrument may
assist the user in eliminating potential hazards caused by his process; however, itis
essential that al personnel involved in the use of the instrument or itsinterface, with the
process being measured, be properly trained in the processitself, aswell asall instrumen-
tation related to it.

The safety of personnel is ultimately the responsibility of those who control process
conditions. While thisinstrument 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 asto how they
operate and as to how they can be defeated. Any safeguards required such as locks, |abels,
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
warnhing devices and instrumentation are maintained and operated properly.

Teledyne Analytical Instruments, the manufacturer of thisinstrument, cannot
accept responsibility for conditions beyond its knowledge and control. No statement
expressed or implied by this document or any information disseminated by the manufactur-
er or its agents, isto be construed as awarranty of adequate safety control under the user’s

process conditions.
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Specific Model Information

Theinstrument 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 incorporated in the instrument for which this
manual is supplied areindicated by a check mark in the box.

0 K2
0 K3:

O Q:

O o:
0 R:

Instrument Serial Number:

OptionsIncluded in the Instrument with the Above Serial Number:

Auto Calibration valves (zero/span/sample) built-in gas control
valves are electronically controlled to provide synchronization
with the analyzer’ s operations.

Stainless steel cell block with nickel filaments and Stainless
Steel fittings and tubing.

Stainless stedl cell block with gold filamentsfor corrosive gas
streamsand Stainless Stedl fittings and tubing.

19" Rack Mount option with one or two analyzer Control
Unitsinstalled and ready to mount in a standard rack.

19" Rack Mount option with two Control Units mounted.

19" Rack Mount option with one Control Unit mounted and a
blank cover installed in the second Control Unit location.

Gas selector panel consisting of sample/ref flow meters and
control valves for metering input of sample/calibrations support
gases.

Flame Arrestorsfor Class 1, Div. 1, Groups C/D service.

Flame Arrestorsfor Class 1, Div. 1, Groups C/D service, and
Auto Cal valves option (Ref. C above) and GP use.

Flame Arrestors for Group B (hydrogen) service, and Auto Cal
valves option (Ref. C above)

Flame Arrestors for Group B (hydrogen)
Sedled Reference Cell
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The customer should ensure that the principles of operating of
this equipment are 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.
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Thermal Conductivity Analyzer PartI: Control Unit

Introduction

1.1 Overview

TheModel 2010isafamily of split configurationconductivity analyzers.
Eachanalyzer consist of aControl Unit suitableforinstallationinageneral
purposearea-enclosurerated NEMA-4, andaAnalysisUnitwhichishousedin
anexplosion-proof enclosure. TheAnalysisUnitenclosureisratedfor NEMA
4/7 Classl, Div. 1, GroupsB,C,D andisapproved by U/L and CSA.

TheAnalytica InstrumentsModel 2010B Therma Conductivity Analyzeris
aversatilemicroprocessor-basedinstrument for measuringacomponentgasina
background gas, or inaspecific mixtureof background gases. It comparesthe
thermal conductivity of asamplestreamwiththat of areferencegasof known
composition. The2010B can—

* measurethe concentration of one gasin amixture of two gases.

e measurethe concentration of agasin aspecific mixture of back-
ground gases.

* measurethe purity of asample stream containing asingleimpuri-
ty or amixture of impurities.

Thestandard 2010B ispre-programmed with automaticlinearization
algorithmsfor alargenumber of gasesand gasmixtures. Thefactory canaddto
thisdatabasefor customapplications, and the sophi sticated user canadd his
ownuniqueapplications.

Thismanual sectioncoverstheM odel 2010B General Purposeflush-panel
andrack-mount control unitsonly.

Many of theM odel 2010B featurescoveredinthismanual areoptional,
selected accordingtothecustomersspecificapplication. Refer tothespecific
model information sheet (pagel V) for theoptionsincorporatedintheinstrument.

“PN Teledyne Analytical Instruments Partl 1-1



1 Introduction Model 2010B

1.2 Typical Applications

A fewtypical applicationsof theModel 2010B are:

» Power generation

» Airliguefaction

»  Chemical reactionmonitoring

»  Steel manufacturing and heat treating
» Petrochemical processcontrol

* Quality assurance

* Refrigerationandstorage

» Gasproportioning control.

1.3 Main Features of the Analyzer

Themainfeaturesof theM odel 2010B Thermal Conductivity Analyzer
include:

* Threeindependent, user definable, analysisrangesallow up to
threedifferent gasapplicationswith one concentration range
each, or up to three concentration rangesfor asingle gas applica
tion, or any combination.

» Specid recalibrationrangefor multipleapplications. Recalibrat-
ingone, recalibratesall.

» Automatic, independent linearization for eachrange.

* AutoRanging allowsanalyzer to automatically select the proper
preset rangefor agiven single application. Manual override
allowsthe user to lock onto aspecific range of interest.

* RS-232serid digital port for use with acomputer or other digital
communicationsdevice.

» Six adjustable concentration set points with two alarmsand asystem
faluredarmrelay.

» Extensiveself-diagnostictesting, at startup and on demand.

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

» Highresolution, accurateindication of target or impurity gas
concentration fromlarge, bright, meter readout. (0-9999 ppm
through 0-100 % depending on types of gasinvolved.)

» Standard, proven sensor cell design.

1-2 Partl “P\ Teledyne Analytical Instruments



Thermal Conductivity Analyzer PartI: Control Unit

« Widerange of custom applications, ranges, and linearization.

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

* Autoandremotecalibration capabilities.

e Four analog outputs: two for measurement (0-1V dc and I solat-
ed 4-20 mA dc) and two for range identification.

» Compact and versatiledesign: Small footprint, yet internal com-
ponentsareaccessible.

1.4 Model Designations

TheMode 2010B isordinarily custom programmedat thefactory tofitthe
customer’ sapplication. Many parameters, includingthenumber of channels, the
gasapplication, themateria sspecification of thesampling system, and others,
areoptions. Themost common options, arecoveredinthismanual . Seethe
SoecificModel Informationchecklistinthefront matter of thismanual for those
that apply toyour Model 2010B analyzer. Somestandard model sthat arenot
coveredinthismanual arelisted here,

Models2000A: Both analysissection and control unit areinasingle
general purposeenclosure.

M odels 2020: Both the analysis section and control unit areinasingle
explosion proof enclosure.

1.5 Operator Interface (Front Panel)

Thestandard 2010B ishousedinarugged metal casewithall controlsand
displaysaccessiblefromthefront panel. SeeFigure 1-1. Thefront panel has
thirteenbuttonsfor operatingtheanalyzer, adigital meter, andana phanumeric
display. They aredescribed briefly hereandindetail inthe Oper ationschapter
of thismanud.

Function K eys. Sixtouch-sensitivemembraneswitchesareusedto
changethespecificfunctionperformedby theanalyzer:

* Analyze Peformanaysisfortarget-gascontent of asample
gas.

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

“P Teledyne Analytical Instruments Partl 1-3
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Viewing
Window

Outer Door I:
Latch

“®Teledyne Analytical Instruments

Digital

Meter
LCD

2010B
Thermal Conductivity Analyzer

* Span Span calibratetheanalyzer.

e Zeo Zerocalibratetheanalyzer.
 Alarms Settheaarm setpointsand attributes.

Screen

Inner Door
Latch

(Pressing the latch button
will open the inner Door)

Control

|~ Panel

Figure 1-1: Model 2010B Front Panel

* Range  Setuptheuser definablerangesfor theinstrument.

DataEntryKeys: Sixtouch-sensitivemembraneswitchesareusedto
input datatotheinstrument viatheal phanumericV FD (V acuum Fluorescent

Display)display:
* Left & Right Arrows

* Up & Down Arrows

Select between functionscurrently
displayed on the VFD screen.

Increment or decrement val ues of
functionscurrently displayed.

« Enter MovesVFD ontothenext screeninaseries. If none
remains, returnsto the Analyze screen.

* Escape MovesVFD back tothe previous screen in aseries. If
none remains, returnsto the Analyze screen.

1-4 Partl “P\ Teledyne Analytical Instruments
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Digital Meter Display: Themeter display isaVFD devicethat
produceslarge, bright, 7-segment numbersthat arelegibleinany lighting. It
producesacontinuoustracereadout from 0-9999 ppm or acontinuouspercent
readout from 1-100 %. Itisaccurateacrossall analysisranges.

AlphanumericlnterfaceScreen: TheVDF screenisaneasy-to-use
interfacebetween operator andanalyzer. 1t displaysval ues, options, and
messagesthat givetheoperator immediatefeedback.

(©) Standby Button: The Standby turnsoff thedisplay and outputs,
butcircuitryisstill 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.

AccessDoor : For accesstothethermal conductivity sensor or thefront
panel electronics, thefront panel swingsopenwhenthelatchintheupper right
corner of thepanel ispressedall theway inwithanarrow gaugetool. Accessing
themainelectronicscircuit board requiresunfastening rear panel screwsand
didingthee ectronicsdrawer out of thecase. (Seechapter 5.)

1.6 Recognizing Difference Between LCD &
VFD

LCD (LiquidCrysta Display) hasGREEN backgroundwithBLACK
characters. VFD hasDARK background with GREEN characters. Inthecase
of VFD (Vacuum Fluorescent Display) - NO CONTRAST ADJUSTMENT IS
NEEDED.

1.7 Equipment Interface (Rear Panel)

Therear panel, showninFigurel1-2, containstheel ectrical connectorsfor
external input and output. Theconnectorsaredescribed briefly hereandindetail
inchapter 3, Installation.

“P Teledyne Analytical Instruments Partl 1-5
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Figure 1-2: Model 2010B Rear Panel

Power Connection 85-250 V' AC power source.

0-1V dc concentration plus0-1V dc
range ID, and isolated 4-20 mA dc plus
4-20 mA dcrangeD.

Analog Outputs
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e Alarm Connections 2 concentration alarmsand 1 system

aarm.

« RS-232Port Serial digital concentration signal output
and control input.

* RemoteProbe Used in the 2010B to interface the
external AnalysisUnit.

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

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

 RangelD Contacts  Four separate, dedicated,
range-identificationrelay contacts(01,
02, 03,CAL).

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

Note: If you require highly accurate Auto-Cal timing, use external
Auto-Cal control where possible. The internal clock in the
Model 2010B is accurate to 2-3 %. Accordingly, internally
scheduled calibrations can vary 2-3 % per day.
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Thermal Conductivity Analyzer Part I: Control Unit

Operational Theory

2.1 Introduction

Theanalyzer iscomposed of two subsystems:

1. Thermal Conductivity Sensor
2. Electronic Signal Processing, Display and Control.
The sensor isathermal conductivity comparator that continuously
comparesthethermal conductivity of the sample gaswith that of areference
gas having aknown conductivity.

Theelectronic signal processing, display and control subsystem simpli-
fiesoperation of the analyzer and accurately processesthe sampled data. A
microprocessor controlsall signal processing, i nput/output, and display
functionsfor theanalyzer.

2.2 Sensor Theory

For greater clarity, Figure 2-1 presentstwo different illustrations, (a)
and (b), of the operating principle of thethermal conductivity cell.

2.2.1 Sensor Configuration

Thethermal conductivity sensor containstwo chambers, onefor the
reference gas of known conductivity and one for the sample gas. Each
chamber containsapair of heated filaments. Depending onitsthermal
conductivity, each of the gases conducts a quantity of heat away from the
filamentsinitschamber. See Figure 2-1(a).

Theresistance of thefilaments dependson their temperature. These
filamentsare parts of thetwo legs of a\Wheatstone bridge circuit that unbal -
ancesif theresistances of itstwo legs do not match. See Figure 2-1(b).

“P\ Teledyne Analytical Instruments Part| 2-1
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Figure 2-1: Thermal Conductivity Cell Operating Principle

If thethermal conductivities of the gasesin thetwo chambersare
different, the Wheatstone bridge circuit unbal ances, causing acurrent to flow
initsdetector circuit. The amount of this current can be anindication of the
amount of impurity in the sample gas, or even an indication of the type of
gas, depending on the known properties of the reference and sample gases.

Thetemperature of the measuring cell isregulated towithin 0.1 °C by a
sophisticated control circuit. Temperature control is precise enoughto com-
pensate for diurnal effectsin the output over the operating ranges of the
analyzer. (See Specificationsin the Appendix for details.)

2.2.2 Calibration

Because analysisby thermal conductivity isnot an absol ute measure-
ment, calibration gases of known composition arerequired to fix the upper
and lower parameters (“zero” and “ span”) of the range, or ranges, of analy-
sis. These gases must be used periodically, to check the accuracy of the
analyzer.

During calibration, the bridge circuit isbalanced, with zero gas against
thereference gas, at one end of the measurement range; and it is sensitized
with span gas against the reference gas at the other end of the measurement
range. Theresulting electrical signalsare processed by the analyzer electron-
icsto produce astandard 0-1V, or anisolated 4-20 mA dc, output signal, as
described in the next section.
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2.2.3 Effects of Flowrate and Gas Density

Becausetheflowrate of the gasesin the chambers affectstheir cooling
of the heated filaments, the flowrate in the chambers must be kept asequal,
constant, and low aspossible.

When setting the sample and reference flowrate, notethat gaseslighter
than air will have an actual flowrate higher than indicated on the flowmeter,
while gases heavier than air will have an actual flowrate lower than indi-
cated. Dueto the wide range of gasesthat are measured with the Thermal
Conductivity Analyzer, the densities of the gases being handled may vary
considerably.

Then, there are limited applicationswherethereferencegasisina
sealed chamber and does not flow at all. These effects must betakenin
consideration by the user when setting up an analysis.

2.2.4 Measurement Results

Thermal conductivity measurementsare nonspecific by nature. Thisfact
imposes certain limitationsand requirements. If the user intendsto employ
the analyzer to detect a specific component in asampl e stream, the sample
must be composed of the component of interest and one other gas (or spe-
cific, and constant, mixture of gases) in order for the measured heat-transfer
differencesto be nonambiguous.

If, on the other hand, the user is primarily interested in the purity of a
process stream, and does not require specificidentification of theimpurity,
the analyzer can be used on more complex mixtures.

2.3 Electronics and Signal Processing

The Model 2010B Thermal Conductivity Analyzer uses an 8031
microcontroller, Central Processing Unit—(CPU) with 32 kB of RAM and
128 kB of ROM to control al signal processing, input/output, and display
functionsfor the analyzer. System power issupplied from auniversal power
supply modul e designed to be compatible with any international power
source. (See Major Internal Componentsin chapter 5 Maintenancefor the
location of the power supply and the main electronic PC boards.)

Thesignal processing el ectronicsincluding the microprocessor, analog
todigital, and digital to analog convertersarelocated on the Motherboard at
the bottom of the case. The Preamplifier board is mounted on top of the
Motherboard as shown in the figure 5.4. These boards are accessible after
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2 Operational Theory Model 2010B

removing the back panel. Figure 2-2 isablock diagram of the Analyzer
electronics.
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| Therm|stor

AtoD L 5 5cpU
Converter
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Figure 2-2: Block Diagram of the Model 2010B Electronics
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Thermal Conductivity Analyzer Part I: Control Unit

Inthe presence of dissimilar gasesthe sensor generatesadifferential
voltageacrossitsoutput terminals. A differential amplifier convertsthis
signal to aunipolar signal, whichisamplified in the second stage, variable
gain amplifier, which provides automatic range switching under control of
the CPU. The output from the variable gain amplifier is sent to an 18 bit
analogtodigital converter.

Thedigital concentration signal aong with input from the Gas Sel ector
Panel is processed by the CPU and passed on to the 12-bit DAC, which
outputs0-1 V dc Concentration and Range I D signals. An voltage-to-current
converter provides4-20 mA dc concentration signal and range | D outputs.

The CPU aso provides appropriate control signalsto the Displays,
Alarms, and External Valve Controls, and acceptsdigital inputsfor external
Remote Zero and Remote Span commands. It monitors the power supply
through an analog to digital converter as part of the datafor the system
faillurealarm.

The RS-232 port providestwo-way serial digital communicationsto
and from the CPU. These, and all of the above electrical interfacesignalsare
describedindetail in chapter 3 Installation.

2.4. Temperature Control

For accurate anal ysisthe sensor of thisinstrument istemperature con-
trolled to 50°C.

The Temperature Control keepsthetemperature of the measuring cell
regulated to within 0.1 degree C. A thermistor isused to measure the tem-
perature, and azero-crossing switch regulatesthe power in acartridge-type
heater. Theresult isasensor output signal that istemperature independent.

A second temperature control systemisused to maintainthe Analysis
Unitinternal temperature at 22°C minimum.
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Thermal Conductivity Analyzer Part I: Control Unit

Installation

Installation of theModel 2010B Analyzer includes:
1. Unpacking

Mounting

Gasconnections

Electrical connections

Testingthesystem.

ok~ 0N

3.1 Unpacking the Analyzer

Theanalyzer isshipped ready to install and prepared for operation.
Carefully unpack the analyzer and inspect it for damage. Immediately report
any damage to the shipping agent.

3.2 Mounting the Control Unit

The Model 2010B Control Unit isdesigned for bulkhead mounting in
general purpose area, NOT for hazardous environments of any type. The
Control Unit isfor indoor/outdoor use.

Figure3-1isanillustration of the 2010B standard front panel and
mounting bezel. There are four mounting holes—onein each corner of the
rigid frame. Seethe outline drawing, at the back of this manual for overall
dimensions.

All operator controls are mounted on theinner control panel, whichis
hinged on the | eft edge and doubles as adoor to provide accessto theinternal
components of the instrument. The door will swing open when the button of
thelatchis pressed all the way in with anarrow gaugetool (lessthan 0.18
inch wide), such asasmall hex wrench or screwdriver Allow clearance for
the door to open in a90-degree arc of radius 11.75 inches. See Figure 3-2.

“P Teledyne Analytical Instruments Partl 3-1



3 Installation

NPT Fittings
supplied by
customer

AC POWER IN
50/60 HZ
115/230 V

3/4" NPT

ALARM OUTPUTS > 3/4" NPT

SPAN / ZERO
CAL. CONTACT
RANGE ID CONTACTS

1" NPT

SOLENOID RETURN
ANALOG OUTPUTS
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|
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Viewing

Figure 3-1: Front Panel of the Model 20108 Control Unit

Figure 3-2: Required Front Door Clearance
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Thermal Conductivity Analyzer Part I: Control Unit

3.3 Electrical Connections (Rear Panel)

Figure 3-3 showsthe Model 2010B Electrical Connector Panel. There

areterminal blocksfor connecting power, communications, and both digital
and anal og concentration outputs.

For safe connections, ensure that no uninsulated wire extends outside 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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® ® ®

Figure 3-3: Rear Panel of the Model 2010B

3.3.1 Primary Input Power

The power terminal block and fuse receptacles arelocated in the same
rear panel assembly.
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3 Installation Model 2010B

DANGER: POWER IS APPLIED TO THE INSTRUMENT'S CIR-
CUITRY AS LONG AS THE INSTRUMENT IS CON-
NECTED TO THE POWER SOURCE. THE RED 1/0O
SWITCH ON THE FRONT PANEL IS FOR SWITCH-
ING POWER ON OR OFF TO THE DISPLAYS AND
OUTPUTS ONLY.

NOTE: AC POWER MAY BE PRESENT ON THE RELAY
CONTACTS WHEN THE POWER CORD IS RE-
A VOVED!

The Control Unit isuniversal power 100-240V, 50-60 Hz. The Analy-
sisUnit requires 110 or 220 VAC and is selectable via switch located inside
theexplosion-proof enclosure.

3.3.2 Fuselinstallation

The fuse receptacl es accepts European size fuses only (5x20mm). Both
sidesof thelinearefused. If the European sizefuses are selected, both sides
at thelinewill befused. Besuretoinstall the proper fuse as part of installa-
tion. (See Fuse Replacement in chapter 5, maintenance.)

3.3.3 Analog Outputs

Therearefour DC output signal connectorswith spring terminalson the
panel. There are two wires per output with the polarity noted. See Figure 3-
4. The outputs are:

0-1V dc % of Range: Voltageriseslinearly withincreasing concentration,
from OV at 0 concentrationto 1V at full scale.
(Full scale=100% of programmablerange.)

0-1V dc Range ID: 0.25V =Range 1,05V =Range2,0.75V =
Range 3, 1V = Ca Range.
4-20 mA dc % Range: Current riseslinearly with concentration, from4

mA at 0 concentration to 20 mA at full scale. (Full
scale=100% of programmablerange.)

4-20 mA dc RangeID: 8 mA = Range 1, 12 mA = Range 2, 16 mA =
Range 3, 20 mA = Range 4.
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ANALOG QUTPUTS
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Al

R

AR

0-1v O/P O-1v O/P 4-20mA O/P | 4-20mA O/FP
RANGE ID % RANGE RANGE ID % RANGE

Figure 3-4: Analog Output Connections

Examples:

The analog output signal has a voltage which depends on gas concen-
trationrelativeto thefull scale of therange. To relate the signal output to the
actual concentration, it isnecessary to know what rangetheinstrument is
currently on, especially when the analyzer isin the autoranging mode.

Thesignal output for concentrationislinear over the currently selected
analysisrange. For example, if the analyzer is set on arange that was defined
as 0—10 % hydrogen, then the output would be as shownin Table 3-1.

Table 3-1: Analog Concentration Output—Example

Per cent VoltageSignal  Current Signal
Hydrogen Output (V dc)  Output (mA dc)

0 0.0 4.0
1 0.1 5.6
2 0.2 7.2
3 0.3 8.8
4 0.4 104
5 0.5 12.0
6 0.6 13.6
7 0.7 15.2
8 0.8 16.8
9 0.9 184
10 1.0 20.0

(Continued)
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3 Installation Model 2010B

To provide an indication of the range, the Range | D anal og output
terminalsare used. They generate asteady preset voltage (or current when
using the current outputs) to represent aparticular range. Table 3-2 givesthe
range | D output for each analysisrange.

Table 3-2: Analog Range ID Output—Example

Range Voltage (V) Current (mA) Application
Range 1 0.25 8 0-1%H,in N2
Range 2 0.50 12 0-10%H, in N2
Range 3 0.75 16 0-1%H, inAir
Range 4 (Cal) 1.00 20 0-1%H,inN2

3.3.4 Alarm Relays

Thethreeaarm-circuit connectorsare spring terminalsfor 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 dia-
gramson therear panel. They are capable of switching up to 3 amperes at
250V acinto aresistiveload. See Figure 3-5. The connectorsare:

Threshold Alarm1:  « Can be configured as high (actuates when concen-
tration isabovethreshold), or low (actuateswhen
concentrationisbel ow threshold).

* Can be configured asfail-safe or non-fail-safe.
 Can be configured aslatching or nonlatching.
 Can be configured out (defeated).

Threshold Alarm2:  « Can be configured as high (actuates when concen-
trationisabovethreshold), or low (actuateswhen
concentrationisbel ow threshold).

» Canbeconfigured asfail-safe or non-fail-safe.
 Can be configured aslatching or nonlatching.
 Can be configured out (defeated).

SystemAlarm: Actuates when DC power supplied to circuitsis
unacceptablein one or more parameters. Permanently
configured asfail-safe and latching. Cannot be de-
feated.

Actuates when cell can not balance during zero
calibration.

Actuateswhen span parameter out off itslimited
parameter.
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Thermal Conductivity Analyzer Part I: Control Unit

Actuateswhen self test fails.

(Reset by pressing //0 button to remove power. Then
press I/0 again and any other button EXCEPT
Systemtoresume.

Further detail can be found in chapter 4, section 4-5.

Yy~ 1 h B
Normally closed «+— Normally open
Normally open - <
Moving contact —— e | e ° e | ® T Moving contact

99 ® 90

-HAR AR

THRESHOLD RANGE 1
=)
CONTACT

ALARM 1

Figure 3-5: Types of Relay Contacts

3.3.5 Digital Remote Cal Inputs

Accept 0V (off) or 24 V dc (on) inputsfor remote control of calibra-
tion. (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. A synchronoussignal
must open and close the external gas control valves appropri-
ately. See 3.3.9 Remote Probe Connector. (With the—C
option, theinternal valvesoperateautomatically.)

Span: Floating input. 5to 24 V input across the + and —terminals
puts the analyzer into the Span mode. Either side may be
grounded at the source of the signal. A synchronoussignal
must open and close the external gas control valves appropri-
ately. See 3.3.9 Remote Probe Connector. (With the—C
option, theinternal valvesoperateautomatically.)

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

Remote Calibration Protocol: To properly timetheDigital Remote
Cal Inputsto the Model 2010B Analyzer, the customer's controller must
monitor the Cal Relay Contact.
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3 Installation Model 2010B

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.

When the contact is closed, the display would display thelast reading of
the gas concentration value and output signal would output the last reading
from the sample gas (SAMPLE and HOLD).

For example:

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

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 close quickly.)

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

When CRC opens again, zero and span are done, and the sampleis
being analyzed.

Note: The Remote Probe connector (paragraph 3.3.9) provides
signals to operate the zero and span gas valves synchro-
nously. However, if you have the —C, -P, or -Q Internal valve
option, which includes zero and span gas inputs, the 2010B
automatically selects the zero, span and sample gas flow.

3.3.6 Range ID Relays

Four dedicated Range I D relay contacts. For any single application they
areassigned to relaysin ascending order. For example: if all ranges havethe
same application, then the lowest range isassigned to the Range 1 ID relay,
and the highest rangeis assigned to the Range 3 ID relay. Range 4 isthe Cal
Range ID relay.

3.3.7 Networkl/O

A serial digital input/output for local network protocol. At thisprinting,
thisport isnot yet functional. It isto be used in future versions of theinstru-
ment.

3-8 Part| “P" Teledyne Analytical Instruments



Thermal Conductivity Analyzer Part I: Control Unit

3.3.8 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.

Output: Thedataoutputisstatusinformation, indigital form, updated
every two seconds. Statusisreported in thefollowing order:

e Theconcentration in ppm or percent

e Therangeinuse (01 = Range 1, 02 = Range 2, 03 = Range 3,
CAL = Range 4)

e Thescaleof therange (0-100 %, etc)
e Which alarms—if any—are disabled (AL—x DISABLED)
*  Which aarms—if any—aretripped (AL—x ON).

Each status output isfollowed by acarriage return and line feed.

Input: Theinput functions using RS-232 that have been implemented
to date aredescribed in Table 3-3.

Command
as<enter>
az<enter>

rp<enter>

st<enter>

rml<enter>
rm2<enter>
rm3<enter>
rmd<enter>
ra<enter>

Table 3-3: Commands via RS-232 Input
Description

Immediately startsan autospan.
Immediately startsan autozero.

Allows reprogramming of the APPLICATION (gas use)
and ALGORITHM (linearization) System functions.

Toggling input. Stops/Startsany status message output from
the RS-232, until st<enter>issent again.

Range manual 1
Range manual 2
Range manual 3
Range manual CAL
Range auto

Implementation: TheRS-232 protocol allowssomeflexibility inits
implementation. Table 3-4 listscertain RS-232 valuesthat are required by
theModel 2010B implementation.
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Table 3-4: Required RS-232 Options
Parameter  Setting

Baud 2400

Byte 8bits

Parity  none
StopBits 1

Messagelnterval 2 seconds

3.3.9 Remote Probe Connector

The 2010B isasingle-split configuration analyzer, the Remote Probe
connector isused to interface the Analysis Unit. See Figure 3-6.

SOLENOID RETURN

SPANIN | SAMPLEIN | ZEROIN | EXHAUST

Turn cw to hold +15V
ccw to [ [ [ ) [ °

“suierny | | D OO OO B D

-

here.

+ = - |+ ‘+ =‘

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 belimited 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 a series 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 Testing the System

Before plugging theinstrument into the power source:

» Check theintegrity and accuracy of the gas connections. Make
surethere areno leaks.

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

»  Check that the pressure and flow of all gases are within the
recommended levels, and appropriatefor your application.

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.

3.5 Warm Up at Power Up

Every timetheunitisturned on, theinstrument stayswith theintroduc-
tion screen for thirty minutes. Thisisto allow the cell to come up to tem-
perature (50°C). The only way to bypass thiswarm up period is by pressing
any key once, such asthe Enter key.

Theinstrument warms up for half an hour so that it will not receivea
remote calibration signal, send fal sereadingsto amonitor system, or, again,
be calibrated by an untrained operator whilethe cell iscold.

NOTE:There is no feedback on whether the working temperature
has been achieved by cell to the software. If instrument power
is interrupted for only a brief time, the instrument will wait
thirty minutes again. Press the ENTER key to bypass self-
diagnostic mode.
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Operation

4.1 Introduction

AlthoughtheModel 2010B isusually programmedtoyour applicationat
thefactory, it canbefurther configured at theoperator level, or even, cautious-
ly, reprogrammed. Depending onthespecificsof theapplication, thismight
includeall or asubset of thefollowing procedures:

e Settingsystemparameters:
« Establishasecurity password, if desired, requiring Operator
tologin.
» Establishand start an automatic calibration cycle, if desired.

* RoutineOperation:

» Cadlibratetheinstrument.
» Choose autoranging or select afixed range of analysis.
»  Setalarm setpoints, and modes of alarm operation (latching,
fail-safe, etc).
e Program/Reprogramtheanalyzer:
* Definenew applications.
* Linearizeyour ranges.

If youchoosenot to use password protection, thedefault passwordis
automatically displayed onthepassword screenwhenyou start up, andyou
simply press Enterfor accesstoall functionsof theanalyzer.

4.2 Using the Data Entry and Function
Buttons

DataEntry Buttons: The<> buttonsselect optionsfromthemenu
currently beingdisplayedontheV FD screen. Theselected optionblinks.

Whenthesel ected optionincludesamodifiableitem, theA arrow buttons
canbeusedtoincrement or decrement that modifiableitem.
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4 Operation Model 2010B

The Enter buttonisused to accept any new entriesontheV FD screen.
The Escape buttonisusedto abort any new entriesontheVFD screenthat are
not yet accepted by use of the Enter button.

Figure4-1showsthehierarchy of functionsavailabletotheoperator viathe
functionbuttons. Thesix functionbuttonsontheanayzer are:

* Analyze. Thisisthe normal operating mode. The analyzer
monitorsthethermal conductivity of the sample, displaysthe
percent or parts-per-million of target gasor contamination, and
warns of any alarm conditions.

» System. Thesystem function consists of nine subfunctions.
Four of these arefor ordinary setup and operation:
* Setup an Auto-Cal
* Assign Passwords
* Logout to secure system
* InitiateaSelf-Test
Three of the subfunctionsdo auxiliary tasks:
» Checking model and softwareversion
» Display moresubfunctions
Two of thesearefor programming/reprogramming the analyzer:
» Definegasapplicationsand ranges (Refer to programming
section, or contact factory.)

» UsetheCurve Algorithmto linearize output. (Refer to
programming section, or contact factory.)

* 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/orfail-safe.

* Range. Usedto set up three analysis ranges that can be
switched automatically with autoranging or used asindividual
fixed ranges.

Any function canbesel ected at any timeby pressing theappropriatebutton
(unlesspasswordrestrictionsapply). Theorder aspresentedinthismanual is
appropriateforaninitial setup.

Eachof thesefunctionsisdescribedingreater detail inthefollowing proce-
dures. TheV FD screentext that accompani eseach operationisreproduced, at
theappropriatepointintheprocedure,inaMonospaced typestyle. Push-
button namesareprintedin Obliquetype.
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(Refer to Section 1.6)
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Figure 4-1: Hierarchy of Functions and Subfunctions
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4.3 The System Function

Thesubfunctionsof the Systemfunction aredescribed bel ow. Specific
proceduresfor their usefollow thedescriptions:

* AUTO-CAL: Used to define an automatic calibration sequence
and/or start an AUTO-CAL.

* PWD: Security can be established by choosing a 3 digit
password (PWD) from the standard ASCII character set. Once a
unique password isassigned and activated, the operator MUST
enter the UNIQUE password to gain access to setup functions
whichalter theinstrument'soperation.

* LOGOUT: Logging out prevents an unauthorized tampering
withanalyzer settings.

* MORE: Select and enter MORE to get a new screen with
additional subfunctionslisted.

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

» APPLICATION: A restricted function, not generally accessed by
theend user. Usedtodefineuptothreeanalysisrangesanda
calibrationrange(includingimpurity, background, low end of range,
highend of range, and % or ppmunits).

o SELF-TEST: The instrument performs a self-diagnostic test to
check theintegrity of the power supply, output boards, sensor
cell, andpreamplifiers.

» ALGORITHM: A restricted function, not generally accessed by the
end user. Used to linearize the output for the range of interest.
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4.3.1 Setting the Display
Contrast Functionis DISABLEDA
(Refer to Section 1.6)
If you cannot read anythingontheV FD after first powering up:
1. Observel ED readout.
a. If LED meter reads 8.8.8.8.8., go to step 3.

b. If LED meter displaysanything else, go to step 2.

2. Press //O button twice to turn Analyzer OFF and ON again. LED
meter should now read 8.8.8.8.8.. Go to step 3.

4.3.2 Setting up an AUTO-CAL

When proper automaticvalvingisconnected (seechapter 3, installation),
theAnalyzer cancycleitsalf through asequenceof stepsthat automatically zero
and spantheinstrument.

Note: Before setting up an AUTO-CAL, be sure you understand the
Zero and Span functions as described in section 4.4, and
follow the precautions given there.

Note: If you require highly accurate AUTO-CAL timing, use external
AUTO-CAL control where possible. The internal clock in the
Model 2010B is accurate to 2-3 %. Accordingly, internally
scheduled calibrations can vary 2-3 % per day.

Note: If all your ranges are for the same gas application, then AUTO-
CAL will calibrate whichever range you are in at the scheduled
time for automatic calibration.

Note: If your ranges are configured for different applications, then
AUTO-CAL will calibrate all of the ranges simultaneously (by
calibrating the Cal Range).

To setup an Auto—Cal cycle:
Choose SystemfromtheFunctionbuttons. TheVFD will display five

subfunctions.
&ontrast Function is DISABLED CONTRAST AUTO-CAL
(Refer to Section 1.6) PWD  LOGOUT ~ MORE
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Use<>arrowsto blink AUTO—CAL, and press Enter. A new screen for
ZERO/SPAN set appears.

ZERO in pd  @Oh off
SPANin @d @h off

Press< > arrowsto blink ZERO (or SPAN), then press Enter again.
(You won't be able to set OFF to ON if a zero interval is entered.) A Span
Every ... (or Zero Every ...) screen appears.

Zero schedule: OFF
Day: @d Hour: @h

UseA arrowsto set aninterval value, thenuse< > arrowsto movetothe
start-timevaue. UseA arrowsto set astart-timeval ue.

To turn ON the SPAN and/or ZERO cycles (to activate AUTO-CAL):
Press System again, choose AUTO-CAL, and press Enter again. When the
ZERO/SPAN values screen appears, use the < > arrows to blink the ZERO
(or SPAN) and press Enterto go to the next screen. Use < >to select OF F/
ON field. Use A arrowsto set the OF F/ON field to ON. Y ou can now turn
thesefieldsON becausethereisanonzero spaninterval defined.

4.3.3 Password Protection

Beforeauniquepasswordisassigned, thesystemassignsTAl by default.
Thispasswordwill bedisplayed automatically. Theoperator just pressesthe
Enter key tobeallowedtotal accesstotheinstrument’ sfeatures.

If apasswordisassigned, then setting thefollowing system parameterscan
bedoneonly after thepasswordisentered: alar m setpoints, assigning anew
passwor d, range/application selections, and cur vealgor ithm lineari zation.
(APPLICATION and ALGORITHM arecoveredintheprogramming section.)
However, theinstrument canstill beusedfor analysisor forinitiatingasel f-test
without entering thepassword. To defeat security thepassword must be
changed back to TAI.

NOTE: If you use password security, it is advisable to keep a copy of
the password in a separate, safe location.
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4331 EnteringthePassword

Toinstall anew password or changeaprevioudy installed password, you
must key inand ENTERtheold passwordfirst. If thedefault passwordisin
effect, pressingthe ENTER buttonwill enter thedefault TAl passwordfor you.

Press Systemto enter the System mode.

AContrastFunctionisD/SABLED CONTRAST AUTO-CAL
(Refer to Section 1.6) PWD LOGOUT MORE

Usethe< > arrow keysto scroll the blinking over to PWD, and press
Enterto select the password function. Either the default TAl password or AAA
placehol dersfor an existing passwordwill appear on screendependingon
whether or not apassword hasbeen previously installed.

Enter password:
TAI
or

Enter password:
AAA

Thescreenpromptsyoutoenter thecurrent password. If youarenot using
password protection, pressEnter to accept TAl asthedefault password. If a
password hasbeen previoudly installed, enter thepassword usingthe< > arrow
keystoscroll back andforth between|etters, and theAL arrow keysto change
thelettersto the proper password. PressEnter to enter the password.

Inafew seconds, youwill begiventheopportunity to changethispass-
word or keep it and go on.

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

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

4.3.3.2 Installingor ChangingthePassword

If youwant toinstall apassword, or changean existing password, proceed
asabovein Entering the Password. Whenyou aregiventheopportunity to
changethepassword:

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

Press Enterto changethe password (either thedefault TAl or the previ-
ously assigned password), or press Escapeto keep theexisting password and
moveon.
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If you chose Enterto changethepassword, thepassword assignment
screenappears.

Select new password
TAI

Enter the password using the <> arrow keysto moveback andforth
betweentheexisting password | etters, and the Al arrow keysto changethe
letterstothenew password. Thefull set of 94 charactersavailablefor password
useareshowninthetablebelow.

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 v W X Y / [ Y ] 4
_ ) a b C d e f g h
i J K 1 m n 0 P q r
S t u v W X y z { |
} - ! " it $ % & (
) * + - . / 0 1 2
3 4 5 6 / 8 9 : ; <
= > ? @

Whenyou havefinishedtypingthenew password, press Enter. A verifica-
tionscreenappears. Thescreenwill prompt youtoretypeyour passwordfor
verification.

Enter PWD To Verify:
AAA

Usethearrow keysto retypeyour password and press Enter when
finished. Y our passwordwill bestoredinthemicroprocessor andthesystemwill
immediately switchtothe Analyzescreen, andyou now haveaccesstoall
insgrumentfunctions.

If all alarmsaredefeated, the Analyze screen appearsas.

1.95 %H2inN2
nRl: B —-10 Anlz

If analarmistripped, thesecondlinewill changetoshowwhichaarmitis:

1.95 7% H21in N2
AL-1
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NOTE:If you log off the system using the LOGOUT function in the
system menu, you will now be required to re-enter the pass-
word to gain access to Alarm, and Range functions.

4.3.4 Logging Out

TheLOGOUT function providesaconvenient meansof |eavingtheanal yzer
inapassword protected modewithout havingto shut theinstrument off. By
enteringLOGOUT, youeffectively log off theinstrument | eavingthesystem
protected agai nst useuntil thepasswordisreentered. Tologout, pressthe
Systembuttontoenter the Systemfunction.

AContrastFunctionileSABLED CONTRAST AUTO-CAL
(Refer to Section 1.6) PWD  LOGOUT  MORE

Usethe< > arrow keysto position the blinking over the LOGOUT func-
tion, andpress EntertoLogout. Thescreenwill display themessage:

Protected until
password entered

4.3.5 System Self-Diagnostic Test

TheModel 2010B hasabuilt-inself-diagnostictesting routine. Pre-pro-
grammed signal saresent throughthepower supply, output board, preamp
board and sensor circuit. Thereturnsignal isanalyzed, and at theend of thetest
thestatusof each functionisdisplayed onthescreen, either asOK or asa
number between 1 and 1024. (See System Self Diagnostic Test in chapter 5
for number code.) If any of thefunctionsfails, the System Alarmistripped.

Note: The sensor will always show failed unless identical gas is
present in both channels at the time of the SELF-TEST.

Theself diagnosticsarerunautomatically by theanayzer whenever the
instrumentisturnedon, but thetest canal soberunby theoperator at will. To
initiateasalf diagnostictest during operation:

Pressthe Systembuttonto start the Systemfunction.

AContrast Function is DISABLED CONTRAST AUTO—-CAL
(Refer to Section 1.6) PWD  LOGOUT  MORE

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

MODEL APPLICATION
SELF—TEST ALGORITHM

Use the < > arrow keys again to move the blinking to the SELF-TEST
andpressEnter. Thescreenwill follow therunning of thediagnostic.
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RUNNING DIAGNOSTIC
Testing Preamp —Cel]l

Whenthetestingiscompl ete, theresultsaredisplayed.

Power: OK Analog: OK
Cell: 2 Preamp: 3

Themoduleisfunctioning properlyif itisfollowed by OK. A number
indicatesaprobleminaspecificareaof theinstrument. Refer to Chapter 5
Maintenanceand Troubl eshooting for number-codeinformation. Theresults
screendternatesfor atimewith:

Press Any Key
ToContinue...

Thentheanalyzer returnstotheinitial Systemscreen.

4.3.6 The Model Screen

Move the < > arrow key to MORE and press Enter. With MODEL
blinking, press Enter. Thescreendisplaysthemanufacturer, model , and soft-
wareversoninformation.

4.3.7 Checking Linearity with ALGORITHM

From the System Function screen, select ALGORITHM, and press
Enter.

sel rngtosetalgo:
—> 01 02 03 <—

Usethe <> keysto select therange: 01, 02, or 03. Then press Enter.

Gas Use: H2 — N2
Range: g —10%

PressEnter again.

Algorithmsetup:
VERIFY SET UP

Sdlect and EnterVERIFY to check whether thelinearization hasbeen
accomplishedsatisfactorily.

Dpt INPUT  OUTPUT
P 0.00 2.00
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Theleftmost digit (under Dpt) isthenumber of thedatapoint being moni-
tored. Usethe Al keysto sel ect thesuccessivepoints.

ThelNPUT valueistheinput tothelinearizer. Itisthesimulated output of
theanalyzer. Y ou donot need toactually flow gas.

TheOUTPUT valueistheoutput of thelinearizer. It should bethe ACTU-
AL concentrationof thespangasbeingsimul ated.

If theOUTPUT valueshownisnot correct, thelinearization must be
corrected. Press ESCAPE toreturnto the previous screen. Select and Enter
SET UP to Cdlibration Mode screen.

Select algorithm
mode : AUTO

There are two waysto linearize: AUTO and MANUAL: The auto mode
requiresasmany calibrationgasesastherewill becorrectionpointsalongthe
curve. Theuser decidesonthenumber of points, based ontheprecisionre-
quired.

Themanua modeonly requiresenteringtheval uesfor each correction
pointintothemicroprocessor viathefront panel buttons. Again, thenumber of
pointsrequiredisdetermined by theuser.

4.4 The Zero and Span Functions

(1) TheModel 2010B can haveasmany asthreeanalysisrangesplusa
special calibrationrange(Cal Range); andtheanalysisranges, if morethanone,
may beprogrammedfor separateor identical gasapplications.

(2) If all rangesarefor thesameapplication, thenyouwill not needtheCal
Range. Calibratingany oneof therangeswill automatically calibratetheothers.

(3) If: @) eachrangeisprogrammedfor adifferent gasapplication, b) your
sensor calibration hasdriftedlessthan 10 %, and c) your Cal Rangewascali-
brated alongwithyour other rangeswhenlast calibrated, thenyou canusethe
Ca Rangetocalibrateall applicationsrangesat once.

If your Model 2010B analyzer fitstheparagraph (3) description, above,
usetheCal Range. If your analyzer hasdrifted morethan 10 %, calibrateeach
rangeindividudly.

CAUTION: Always allow 4-5 hours warm-up time before calibrat-
ing, if your analyzer has been disconnected from its
power source. This does not apply if the analyzer
was plugged in but was in STANDBY.
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Theanalyzeriscalibrated usingreference, zero, and span gases. Gas
requirementsarecoveredindetail inchapter 3, section 3.4 GasConnections.
Check that calibrationgasesareconnectedtotheanal yzer accordingtothe
instructionsinsection 3.4, observingall theprescribed precautions.

Note: Shut off the gas pressure before connecting it to the analyzer,
and be sure to limit pressure to 40 psig or less when turning it
back on.

Read]ust thegaspressureintotheanal yzer until theflowratethroughthe
sensor settlesbetween 50to0 200 cc/min (approximately 0.1t0 0.4 scfh).

Note: Always keep the zero calibration gases flow as close to the
flowrate of sample gas as possible

441 Zero Cal

The Zerobuttononthefront panel isusedto enter thezerocalibration
function. Zerocalibration canbeperformedineither theautomaticor manual
mode.

CAUTION: If you are zeroing the Cal Range by itself (multiple
application analyzers only), use manual mode

zeroing.
A If you want to calibrate ALL of the ranges at once

(multiple application analyzers only), use auto mode
zeroing in the Cal Range.

Makesurethezero gasisflowingtotheinstrument. If youget aCELL
CANNOT BE BALANCED message while zeroing skip to section 4.4.1.3.

4411 AutoModeZeroing

Observetheprecautionsin sections4.4and 4.4.1, above. Press Zeroto
enter thezerofunctionmode. Thescreenallowsyouto select whether thezero
calibrationistobeperformedautomatically or manually. UsetheAl arrow
keysto toggle between AUTO and MAN zero settling. Stop when AUTO
appears, blinking, onthedisplay.

Select zero
mode: AUTO

Press Entertobeginzeroing.

JHHHE . JHE % H2 — N2
Slope=if.#HHE C—Zero
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Thebeginningzerolevel isshownintheupper |l eft corner of thedisplay. As
thezeroreading settles, the screen displaysand updatesinformation on Slope=
inpercent/second (unlessthe Slopestartswithintheacceptablezerorangeand
doesnot needto settlefurther). Thesystemfirst doesacoursezero, shownin
thelower right corner of the screen asC—Zero, for 3 min, andthen doesafine
zero, and displaysF—Zero, for 3 min.

Then, andwhenever Slopeislessthan0.01for at least 3min, instead of
Slope you will seeacountdown: 9 Left, 8 Left, and so fourth. Theseare
softwarestepsinthezeroing processthat thesystem must complete, AFTER
settling, beforeit can go back to Analyze. Software zeroisindicated by S—-
Zerointhelower right corner.

fHHHE . HE % H2 — N2
4 Left=f.4HHF S—Zero

Thezeroing processwill automatically concludewhentheoutputiswithin
theacceptablerangefor agood zero. Thentheanalyzer automatically returnsto
the Analyze mode.

4412 Manual ModeZeroing

PressZerotoenter the Zerofunction. Thescreenthat appearsallowsyou
to sel ect between automatic or manual zerocalibration. UsetheAl keysto
toggle between AUTO and MAN zero settling. Stop when MANUAL appears,
blinking, onthedisplay.

Select zero
mode: MANUAL

Press Entertobeginthezerocalibration. After afew secondsthefirst of
threezeroing screensappears. Thenumber intheupper |eft hand corner isthe
first-stagezero offset. Themicroprocessor sampl estheoutput at apredeter-
minedrate.

HHHE.AHE - % H2 — N2
Zero adj:2048 C—Zero

Theanalyzer goesthrough C—Zero, F—Zero, and S-Zero. During C—Zero
and F—Zero, usethe Al keysto adjust displayed Zero adj: value as close as
possibletozero. Then, press Enter.

S—Zerostarts. During S-Zero, theMicrocontroller takescontrol asin Auto
ModeZeroing, above. It cal culatesthedifferencesbetween successivesam-
plingsand displaystherate of changeasSlope=avaluein partsper million per
second (ppm/s).
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JHHHE.#HE %  H2 — N2
Slope=i.{HHF S—Zero

Generally, you haveagood zero when Slope islessthan 0.05 ppm/sfor
about 30 seconds.

Oncezerosettlingcompletes, theinformationisstoredintheanalyzer’ s
memory, and theinstrument automatically returnstothe Analyzemode.

4.4.1.3 Cdll Failure

Cell failureinthe2010B isusually associated withinability tozerothe
instrument withareasonablevoltagedifferential acrosstheWhesatstonebridge. If
thisshould ever happen, the2010B systemalarmtrips, andtheVVFD displaysa
falluremessage.

Cell cannot be balanced
Check your zero gas
Beforereplacingthesensor:
a. Check your zero gasto make sureit iswithin specifications.

b. Check for |eaks downstream from the sensor, where contamina-
tion may beleaking into the system.

c. Check flowmeter to ensurethat the flow isno morethan
200SCCM

d. Checktemperaturecontroller board.
e. Check gastemperature.

If noneof theaboveasindicated, thesensor may needto bereplaced.
Check warranty, and contact Analytical InstrumentsCustomer Service.

4.4.2 Span Cal

The Spanbuttononthefront panel isusedto span calibratetheanalyzer.
Span calibration can beperformedineither theautomaticor manua mode.

CAUTION: If you are spanning the Cal Range by itself (multiple
application analyzers only), use manual mode
zeroing.

If you want to calibrate ALL of the ranges at once
(multiple application analyzers only), use auto mode
spanning in the Cal Range.

Makesurethespangasisflowingtotheinstrument.
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4421  AutoModeSpanning

Observeall precautionsin sections4.4and 4.4.2, above. Press Spanto
enter thespanfunction. Thescreenthat appearsallowsyouto select whether the
spancalibrationistobeperformedautomatically or manually. UsetheALl
arrow keysto toggle between AUTO and MAN span settling. Stop when
AUTO appears, blinking, onthedisplay.

Select span
mode: AUTO

Press Enterto movetothe next screen.

SpanVal: 20.00%
<ENT> To begin span

Usethe<> arrow keystotoggl e between the span concentrationvalue
andtheunitsfield (%/ppm). UsetheALl arrow keyschangethevalueand/or the
units, asnecessary. Whenyou have set theconcentration of thespangasyouare
using, press Entertobeginthe Spancalibration.

HHHHE . #HE%  H2 — N2
Slope=ift.{#HHE Span

Thebeginning spanva ueisshownintheupper left corner of thedisplay.
Asthespan reading settl es, thescreen displaysand updatesinformationon
Slope. Spanning automatically endswhenthespan output corresponds, within
tolerance, totheval ueof thespan gasconcentration. Thentheinstrument auto-
matically returnstotheanalyzemode.

4422 Manua ModeSpanning

Press Spanto start the Spanfunction. Thescreenthat appearsallows
youto select whether thespan calibrationisto beperformed automatically or
manudly.

Select span
mode: MANUAL

Usethe Al keysto toggle between AUTO and MAN span settling. Stop
whenMAN appears, blinking, onthedisplay. Press Enterto moveto thenext
screen.

SpanVal: 20.00 %
<ENT> To begin span

Usethe<>arrow keystotogglebetweenthespan concentrationvalue
andtheunitsfield (%/ppm). UsetheA[] arrow keyschangethevalueand/or the
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units, asnecessary. Whenyou have set theconcentration of thespangasyouare
using, press Entertobeginthe Spancalibration.

Press Enterto enter thespan val ueinto thesystemand beginthespan
cdibration.

Oncethespanhasbegun, themicroprocessor samplestheoutput at a
predeterminedrate. It cal cul atesthedifferencebetween successivesamplings
anddisplaysthisdifferenceasSlopeonthescreen. It takessevera secondsfor
thefirst Slopevaluetodisplay. Slopeindicatesrateof changeof the Span
reading. Itisasengtiveindicator of stability.

HHHHE . % H2 — N2
Slope=f.#HHE Span

Whenthe Span valuedisplayed onthescreenissufficiently stable, press
Enter.(Generally,whentheSpan reading changesby 1 %or lessof therange
being calibrated for aperiod of tenminutesitissufficiently stable.) Once Enter
ispressed, the Span reading changestothecorrect value. Theinstrument then
automatically entersthe Analyzefunction.

4.5 The Alarms Function

TheModel 2010B isequippedwith 6fully adjustableset pointsconcentra-
tionwithtwoaarmsandasystemfailurealarmrelay. Eachalarmrelay hasaset
of form*“ C" contactsrated for 3amperesresistiveloadat 250V ac. SeeFigure
inChapter 3, | nstallationand/or thel nterconnection Diagramincludedat the
back of thismanual for relay terminal connections.

Thesystemfailurealarmhasafixed configurationdescribedinchapter 3
Installation.

Theconcentrationalarmscanbeconfiguredfromthefront panel aseither
high or low alarms by the operator. The alarm modes can be set aslatching or
non-latching, and either failsafe or non-fail safe, or, they can be defeated
altogether. Thesetpointsfor thea armsareal so established using thisfunction.

Decidehow your alarmsshoul d beconfigured. Thechoicewill depend
uponyour process. Consider thefollowingfour points:

1. Whichif any of thealarms areto be high aarmsand which if any
areto below alarms?

Setting an alarm as HIGH triggersthe alarm when the
contaminant concentration risesabovethe setpoint. Setting an
alarm asLOW triggersthe alarm when the contaminant
concentration fallsbelow the setpoint.

Decide whether you want the alarmsto be set as:
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» Bothhigh (high and high-high) alarms, or
* Onehigh and onelow alarm, or
» Bothlow (low and low-low) alarms.

2. Areeither or both of the alarmsto be configured asfailsafe?

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

3. Areeither of thealarmsto belatching?

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

4. Areeither of thealarmsto be defeated?

Thedefeat darm modeisincorporated into thealarm circuit so
that maintenance can be performed under conditionswhich
would normally activatethealarms.

The defeat function can also be used to reset alatched alarm.
(Seeprocedures, below.)

If youareusing password protection, youwill needto enter your password
toaccessthealarmfunctions. Follow theinstructionsinsection4.3.3toenter
your password. Onceyou haveclearanceto proceed, enter the Alarmfunction.

Note: If all ranges are for the same application, setting one of them
will automaticaly set the others.

Pressthe Alarmbuttononthefront panel toenter the Alarmfunction.
Makesurethat 01isblinking.

Sel rngtosetalm:
—> 01 @2 @3 <—

Set uptheRange 1 alarm by movingtheblinking over to01 usingthe<>
arrow keys. Thenpress Enter. Check thegasapplicationandrangelimitsas
displayed onthescreen.

Gas use: H2 — N2
Range: 0-— 10%

Pressenter againto set thealarm setpoints.

Sel %/ppmalmto set
AL1-PPM AL2—PPM
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UsetheAD keysto choose between % or ppm units. Then press Enterto
movetothenext screen.

ALl: 1000 ppm HI
Dft:N Fs:N Ltch:N

Fiveparameterscan bechanged onthisscreen:

» Vaueof theaarm setpoint, AL 1: ###H
» Out-of-rangedirection, Hl or LO

» Defeated? Dft:Y/N (Yes/No)

o Falsafe?Fs.Y/N (Yes/No)

o Latching?Ltch:Y/N (Yes/No).

* Todefinethe setpoint, use the < > arrow keysto movethe
blinking over to AL 1: ###. Then use the ALl arrow keysto
change the number. Holding down the key speeds up the
incrementing or decrementing.

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

* Oncethe parametersfor alarm 1 have been set, press Alarms
again, and repeat this procedurefor alarm 2 (AL 2).

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

—OR —

Go to Ltch— and then press either A two times or [ two times.
(Toggleitto N and back to Y.)

4.6 The Range Select Function

The Rangefunctionalowsyoutomanually select theconcentration range
of analysis (MANUAL), or to sel ect automatic range switching (AUTO).

Inthe MANUAL screen, you arefurther allowed to definethe high and low
(concentration) limitsof each Range, and select asingle, fixed rangetorun.

CAUTION: If this is a linearized application, the new range must
be within the limits previously programmed using the
System function, if linearization is to apply through-
out the range. Furthermore, if the limits are too small
a part (approx 10 % or less) of the originally linear-
ized range, the linearization will be compromised.
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IntheAUTO screen, you arefurther allowedto select which gasapplication
(PREVIOUSLY definedin Systemfunction) torun.

4.6.1 Manual (Select/Define Range) Screen

TheManual range-switchingmodeal lowsyoutoseectasingle, fixed
analysisrange. Itthenallowsyoutoredefinetheupper andlower limits, for the
range.

Press Rangekey to start theRangefunction.

Select range
mode: MANUAL

Note: If all three ranges are currently defined for different applica-
tion gases, then the above screen does not display (because
mode must be manual). Instead, the VFD goes directly to the
following screen.

If above screen displays, use the Al arrow keysto Select MANUAL, and
press Enter.

Select range to run
—> 01 02 03 CAL<—

Usethe <> keysto select therange: 01, 02, 03, or CAL. Then press
Enter.

Gas use: H2 — N2
Range: @ — 10%

Usethe <> keystotogglebetweenthe Range: low-endfieldandthe
Range: high-endfield. UsetheALl keystochangetheval uesof thefields.

Press Escapetoreturntothepreviousscreento select or defineanother
range.

Press Entertoreturnthetothe Analyze function.

4.6.2 Auto (Single Application) Screen

Autorangingwill automaticaly settotheapplicationthat hasat |east two
rangesetupwiththesamegases.

Intheautoranging mode, themi croprocessor automatically respondsto
concentrationchangesby switchingrangesfor optimumreadout sensitivity. If the
upper limit of theoperating rangeisreached, theinstrument automatically shifts
tothenext higher range. If theconcentrationfall sto bel ow 85% of full scaleof
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thenextlower range, theinstrument switchestothelower range. A correspond-
ingshiftintheDC concentration output, andintherangel D outputs, will be
noticed.

Theautorangingfeaturecan beoverridden sothat anal og output stays ona
fixedrangeregard essof thecontami nant concentrati on detected. If theconcen-
trationexceedstheupper limit of therange, theDC output will saturateat 1V dc
(20mA atthecurrent output).

However, thedigital readout andtheRS-232 output of theconcentration
areunaffected by thefixedrange. They continuetoread beyondthefull-scale
settinguntil amplifier saturationisreached. Below amplifier saturation, the
overrangereadingsareaccurate UNL ESStheapplicationuseslinearizationover
theselectedrange.

Theconcentrationrangescan beredefined usingthe Rangefunction
Manual screen, and theapplication gasescan beredefined usingthe System
function, if they arenot already defined asnecessary.

CAUTION: Redefining applications or ranges might require
relinearization and/or recalibration.

Tosetupautomaticranging:
Press Rangekey to start theRangefunction.

Select range
mode : AUTO

Note: If all three ranges are currently defined for different applica-
tion gases, then the above screen does not display (because
mode must be manual)

If above screen displays, usethe ALl arrow keysto Select AUTO, and
press Enter.

Press EscapetoreturntothepreviousAnalyzeFunction.
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4.6.3 Precautions

TheMode 2010B allowsagreat deal of flexibility inchoosingrangesfor
automaticrangeswitching. However, therearesomepitfallsthat aretobe
avoided.

Rangesthat work well together are:

* Rangesthat havethe samelower limitsbut upper limitsthat differ
by approximately an order of magnitude

« Rangeswhose upper limits coincide with the lower limits of the
next higher range

* Rangeswherethereisagap between the upper limit of therange
and thelower limit of the next higher range.

Rangeschemesthat aretobeavoidedinclude:
* Rangesthat overlap

* Rangeswhoselimitsare entirely within the span of an adjoining
range.

Figure4-2illustratestheseschemesgraphically.

Units 0 0.01 0.1 1 10 100
Rarlge a
Ranpe b .
Ranjge a
Rarjge b
Permissable g o
Range a
|
Range b -
Range a
s
Range b »
Not Permissable
Range a
e
Range b »

Figure 4-2: Examples of Autoranging Schemes

4.7 The Analyze Function

Normally, al of thefunctionsautomatically switchback tothe Analyze
functionwhenthey havecompl etedtheir assigned operations. Pressingthe
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Escape buttoninmany casesal so switchestheanalyzer back tothe Analyze
function. Alternatively, you can pressthe Analyze buttonat any timetoreturn
toanayzingyour sample.

The Analyzefunction screen showstheimpurity concentrationandthe
applicationgasesinthefirstline, andtherangeinthesecondline. Inthelower
right corner, theabbreviation Anlzindicatesthat theanalyzerisinthe Analyze
mode. If thereisan* beforetheAnlz, itindicatesthat therangeislinearized.

1.95 % H2 —N2
nR1:9—-10 *Anlz

n indicatesnoninvertingrange
1 indicatesinvertingrange

If theconcentrationdetectedisoverrange, thefirstlineof thedisplay blinks
continuoudly.

4.8 Programming

CAUTION: The programming functions of the Set Range and
Curve Algorithm screens are configured at the facto-
ry to the users application specification. These func-
tions should only be reprogrammed by trained,
qualified personnel.

Toprogram, youmust:

1. Enter the password, if you are using the analyzer’ s password
protection capability.

2. Connect acomputer or computer terminal capable of sending an
RS-232 signal to the analyzer RS-232 connector. (See chapter 3
Installation for details). Send ther p command to the analyzer.
OR
For software 1.1.4 or later, turn the instrument off and back on.
While on the introduction screen hold the Analyze key for at |east
fifteen seconds. Pressthe Enter key twiceto returnto the
Analyzemode.

3. Pressthe System button to start the System function.

CONTRAST AUTO-CAL Contrast Functionis DISABLED
PWD LOGOUT  MORE (Refer to Section 1.6)

Use the < > arrow keysto blink MORE, then press Enter.
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MODEL APPLICATION
SELF_TEST ALGORITHM

Now youwill beableto selecttheAPPLICATION and ALGORITHM
set-upfunctions.

4.8.1 The Set Range Screen

TheSet Rangescreenall owsreprogramming of thethreeanalysisranges
andthecdibrationrange(includingimpurity gas, backgroundgas, |ow end of
range, highendof range, and % or ppmunits). Origina programmingisusually
doneat thefactory accordingtothecustomer’ sapplication. It must bedone
throughtheRS-232 port usingacomputer runningaterminal emul ation program.

Note: Itisimportantto distinguish between this System programming
subfunction and the Rangebutton function, which is an operator
control. The Set Range Screen of the System function allows the user
to DEFINE the upper and lower limits of arange AND the application
of the range. The Range button function only allows the user to
select or define the limits, or to select the application, but not
to define the application.

Normally theModel 2010B isfactory settodefaulttomanual range
selection, unlessitisordered asasi ngle-applicationmultiple-rangeunit (inwhich
caseitdefaultstoautoranging). Ineither case, autorangingor manual range
selection canbeprogrammed by theuser.

Intheautoranging mode, themi croprocessor automatically respondsto
concentrationchangesby switchingrangesfor optimumreadout sensitivity. If the
upper limit of theoperating rangeisreached, theinstrument automatically shifts
tothenext higher range. If theconcentrationfall sto bel ow 85% of full scaleof
thenextlower range, theinstrument switchestothelower range. A correspond-
ing shiftintheDC concentration output, andintherangel D outputs, will be
noticed.

Theautorangingfeaturecanbeoverridden sothat anal og output stays ona
fixedrangeregardlessof thecontaminant concentrati on detected. If theconcen-
tration exceedstheupper limit of therange, theDC output will saturateat 1V dc
(20mA at thecurrent output).

However, thedigital readout andtheRS-232 output of theconcentration
areunaffectedby thefixedrange. They continuetoread beyondthefull-scale
settinguntil amplifier saturationisreached. Below amplifier saturation, the
overrangereadingsareaccurate UNL ESStheapplicationuseslinearizationover
thesdlectedrange.

Toprogramtheranges, youmustfirst performthefour stepsindicated at
thebeginning of section4.8 Programming. Y ouwill thenbeinthesecond
Systemmenuscreen.
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MODEL APPLICATION
SELF_TEST ALGORITHM

Use the < > arrow keys again to move the blinking to APPLICATION
and press Enter.

Sel rng to set appl:
—> @1 @2 @3 CAL <-

UsetheA[J arrow keystoincrement/decrement therangenumber to 01,
02, 03, or CAL, and press Enter.

Imp: H2 Bck: N2
FR:@ T0:10 %

Usethe<>arrow keystomovetoImp: (impurity), Bek: (background),
FR: (from—Iower end of range), TO: (to—upper end of range), and PPM or %.

UsetheAll arrow keystoincrement therespective parametersasdesired.
Press Enterto accept thevaluesand return to Analyze mode. (See note
below.) Repeat for eachrangeyouwant to set.

Note: The ranges must be increasing from low to high, for example,
if Range 1 is set to 0—-10 % and Range 2 is set to 0-100 %, then
Range 3 cannot be set to 0-50 % since that makes Range 3
lower than Range 2.

Ranges, d arms, and spansarea wayssetineither percent or ppmunits, as
selected by theoperator, eventhoughall concentration-dataoutputschange
fromppmto percent whentheconcentrationisabove 9999 ppm.

Note: When performing analysis on a fixed range, if the concentra-
tion rises above the upper limit 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 regardless of the analog output range.

Toendthesession:

If startedwiththeRS-232, send:
st<enter>
st<enter>
totheanalyzer fromthecomputer.

If started throughthefront panel, turntheinstrument off and back on.
Pressthe Enter key twiceto returnto the Analyze mode.
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4.8.2 The Curve Algorithm Screen

TheCurveAlgorithmisalinearizationmethod. It providesfrom1to9
intermediatepoi ntsbetweentheZERO and SPAN val ues, which canbenormal -
izedduringcalibration, toensureastraight-lineinput/output transfer function
throughtheanalyzer.

Eachrangeislinearizedindividually, asnecessary, sinceeachrangewill
usually haveatotally differentlinearizationrequirement. Befor esettingthe
algorithm curve, each rangemust beZer oed and Spanned.

Tolinearizetheranges, youmust first performthefour stepsindicated at
thebeginning of section4.8 Programming. Y ouwill thenbeinthesecond
Systemmenuscreen.

MODEL APPLICATION
SELF_TEST ALGORITHM

4.8.2.1 Checkingthelinearization

From the System Function screen, select ALGORITHM, and press
Enter.

Sel rng set algo
—> 01 02 B3 <—

Usethe <> keysto select therange: 01, 02, or 03. Then press Enter.

Gas use: H2 — N2
Range: 0 -10 %

PressEnter again.

Algorithmsetup:
VERIFY SETUP

Select and EnterVERIFY to check whether thelineari zation hasbeen
accomplishedsatisfactorily.

Dpt INPUT  OUTPUT
0 0.00 0.00

Theleftmost digit (under Dpt) isthenumber of thedatapoint being moni-
tored. Usethe Al keysto sel ect thesuccessivepoints.

ThelNPUT valueistheinput tothelinearizer. Itisthesimulated output of
theanalyzer. Y ou donot need toactually flow gas.

TheOUTPUT valueistheoutput of thelinearizer. It should bethe ACTU-
AL concentrationof thespangasbeingsimul ated.
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If theOUTPUT valueshownisnot correct, thelinearization must becorrect-
ed. Press ESCAPE toreturn to the previous screen. Select and Enter SET UP
toCalibrationModescreen.

Select algorithm
mode : AUTO

There are two waysto linearize: AUTO and MANUAL: The auto mode
requiresasmany calibrationgasesastherewill becorrectionpointsalongthe
curve. Theuser decidesonthenumber of points, based ontheprecisionre-
quired.

Themanua modeonly requiresenteringtheval uesfor each correction
pointintothemicroprocessor viathefront panel buttons. Again, thenumber of
pointsrequiredisdetermined by theuser.

Note: Before performing section 4.8.2 or 4.8.2.3, you must check to
ensure that your calibration gases or points are between low
end and high end of the range setup. All correction points
must be between Zero and Span concentrations. Do not enter
Zero and Span points as part of the correction.

4.8.2.2 Manual Mode Linearization

Tolinearizemanually, youmust havepreviousknowledgeof thenonlinear
thermal-conductivity characteristicsof your gases. Y ouenter thevalueof the
differential betweentheactual concentrationandtheapparent concentration
(analyzer output). Analytical I nstrumentshastabul ar dataof thistypefor alarge
number of gases, whichit makesavailableto customersonrequest. See A ppen-
dix for orderinginformation. Toenter data:

From the System Functions Screen—

1. Use< > to select ALGORITHM , and Enter.

2. Select and Enter SETUP.

3. Enter MANUAL from the Calibration Mode Select screen.

Dpt INPUT  OUTPUT
0 0.00 0.00

Thedataentry screenresembl estheverify screen, but thegasvaluescan
bemodified and thedata-poi nt number cannot. Usethe <> keystotoggle
between the INPUT and OUTPUT fields. Use the ALl keysto set the value for
thelowest concentrationintothefirst point. Thenpress Enter.
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After eachpointisentered, thedata-point number incrementstothenext
point. Movingfromthel owest tothehighest concentration, usetheA] keysto
set theproper valuesat each point.

Dpt INPUT OUTPUT
0 0.00 0.00

Repeat theaboveprocedurefor each of thedatapointsyou aresetting (up
toninepoints: 0-8). Set thepointsinunitincrements. Do not skipnumbers. The
linearizer will automatical ly adjust for thenumber of pointsentered.

When you are done, Press ESCAPE. The message, Completed. Wait
for calculation, appears briefly, and then the main System screen returns.

Toendthesession:

If startedwiththeRS-232, send:
st<enter>
st<enter>
totheanalyzer fromthecomputer.

If started throughthefront panel, turntheinstrument off and back on.
Pressthe Enter key twiceto returnto the Analyze mode.

4.8.2.3 AutoModeL inearization

Tolinearizeinthe Auto M ode, you must haveonhand aseparatecalibra-
tiongasfor each of thedatapointsyouaregoinguseinyour linearization. First,
theanalyzer iszeroed and spanned asusual. Then, each special calibrationgas,
for each of theintermediatecalibration points, isflowed, inturn, throughthe
sensor. Aseachgasflows, thedifferential valuefor thatintermediatecalibration
pointisenteredfromthefront panel of theanalyzer.

Note: The span gas use to span the analyzer must be >90% of the
range being analyzed.

Beforestartinglineari zation, performastandard calibration. Seesection
4.4. Toenter data:

From the System Functions screen—

1. Use < > to select ALGORITHM , and Enter.

2. Select and Enter SETUP.

3. Enter AUTO from the Calibration Mode Select screen.
TheAutoLinearizeModedataentry screen appears.

1.95% H2 —N2
Input(@) :2.00
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5. Usethe Al keysto set the proper value of calibration gas, and
Enter. Repeat this step for each cal-point number asit appearsin
the Input (x) parentheses.

6. Repeat step 5for each of the special calibration gases, from the
lowest to the highest concentrations. Press Escape when done.

Toendthesession:

If startedwiththeRS-232, send:

st<enter>
st<enter>
totheanalyzer fromthecomputer.

If started throughthefront panel, turntheinstrument off and back on.
Pressthe Enter key twiceto returnto the Analyze mode.

4.9 Special Function Setup

4.9.1 Output Signal Reversal

Someapplicationsrequireareversal of theoutput signalsinorder for the
4-20mA and 0-1V DCoutput signal sto correspond withthelow and highend
of theconcentrationrange. For example, if anapplicationinvolvestheanalysis
of 85% oxygeninabackground of argon by measuringthethermal conductivity
of thebinary gas, theanalyzer would normally be set up sothat the 100%
oxygen (0% argon) concentrationwould correspondtothezerolevel (4AmA 0V)
of theoutput signal. Then, 85% oxygen (15% argon) would correspondto
20mA (1V) inthesignal output.

It may beconvenient for theuser to havetheoutputsreversed sothat the
85-100% oxygenlevel outputsa4-20mA (0-1V) signal respectively. Thiscan
beaccomplished by reversingthedatainput tothecustom settings. Notall
applicationswill requireareversingfunction, however, if thisisdesirable, it must
bespecifiedat thetimeof purchaseor dternatively, by substitutingalinearizing
PCboardwiththereversal information containedtherein. Contactthefactory
forfurtherinformation.

4.9.2 Special - Inverting Output

NOTE: If the unit has a range or ranges that specified >0 unit setup
for inverting.
Thestepsare:

1.  PressRANGE key.
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2. UseLEFT/RIGHT key tomovetotherangethat isspeci-
fiedasinvertingoutput.

3. Pressand hold DOWN key for approximately 5to 7 seconds.
4. PressENTER key.

NOTE: If the inverting has been setup, “i” shall display on the left
bottom corner. Otherwise, the left bottom corner display "n”.

If morethat onerangeisspecified aninvertingoutput, repeat steps1
to 4.

4.9.3 Special - Polarity Coding

NOTE: This setup will be identified only when performing GAS TEST
or calculation. Formula 1 will determine which range(s)
willrequired polarity coding.

If theanal yzer indi catesanegative concentrationwith proper spangasor
formulalindicatesanegativevalue, setthe S1accordingly tothetablebel ow:

CloseS1-5rangel
Close S1-6range2
Close S1-7range3
CloseS1-8cal range
Pressl/Otorestart thesystem.

4.9.4 Special - Nonlinear Application Gain Preset

NOTE: This section apply during GAS TEST routine for the unit that
has more than one range install with nonlinear output applica-
tion.

Thestepsareasfollows:
1 Setunitrangetolowestrangereading.

2. Usingthecomputer generated settingsfor thecontroller,
adjustthecontroller settingsfor themaximumspangas
output.

3. PressSPAN key. Select AUT O modeand setup thesetting
tospanlevel. PressENTER key to span.

Set rangeswitchtonextrange.
5. PressSPAN key.
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6. Pressand holdthe RIGHT key for approximate5to 7

seconds.
7. Select AUT O and set thereadingto spangaslevel. Press
ENTERKkey.

Repeat steps 1 to 7 if morethan two rangesneed to be setup.

4-30 Partl “»\ Teledyne Analytical Instruments



Thermal Conductivity Analyzer Part I: Control Unit

Maintenance

5.1 Routine Maintenance

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

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

5.2 System Self Diagnostic Test

1. Pressthe System button to enter the system mode.
2. Usethe < > arrow keysto move to More, and press Enter.

3. Usethe <> arrow keys to move to 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 (0-1V Concentration)
2 DAC B (0-1V Range ID)

3 Both Failed

(Continued)
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Preamp
0 OK - >0 means oneor more gain havea
high offset, e.g. 204 means highest
gainhasan offset. Thiserroris
commononsealedair cells.
Cdl
0 OK
1 Failed (open filament, short to ground, no
power.)
2 Unbalance (deterioration of filaments, blocked
tube)

5.3 VFD Display

NOTE: When avacuum Fluorescent Display is used, It will not
reguire contrast adjustment.

If you cannot read anything onthe VFD, especially after first powering
up, check that VFD cableisnot loose.

5.4 Fuse Replacement

The 2010B requirestwo 5x 20 mm, 1 A, T type (Slow Blow) fuses.
Thefusesarelocated inside the enclosure on the Electrical Connector Panel,
asshowninFigure5-1. Toreplace afuse:

1. Disconnect the Unit from its power source.

2. Placeasmall screwdriver inthe notch in the fuse holder cap,
push in, and rotate 1/4 turn. The cap will pop out afew
millimeters. Pull out the fuse holder cap and fuse, asshownin
Figure5-1.
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@ USE 250 V

1.0 ATFUSE
(ANE

CAUTION: 5812 5™ e

NO USER SERVICEABLE PARTS INSID!
SERVICE ONLY BY QUALIFIED PERSONNEL

® ®

Figure 5-1: Removing Fuse Cap and Fuse from Holder

3. Replacefuseby reversing processin step 1.

Remove Power to theinstrument befor e changing fuses.

5.5 Major Internal Components

The Interconnection Panel and the Front Panel PCBs are accessed by
unlatching and swinging open thefront door, asdescribed earlier.

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

The 2010B Control Unit containsthe following major components:

* Power Supply
*  Preampand M otherboard with Microcontroller
» Display Board and Displays

5digit LED meter

2 line, 20 character, alphanumeric, VFD
* Rear Panel Board.
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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 dlightly with plain clean
water. Do not use any harsh solvents such as paint thinner or benzene.

For mounted instruments, DO NOT wipe the front panel while the
instrument iscontrolling your process. Clean thefront panel asprescribedin

the above paragraph.

5.7 Phone Numbers

Customer Service: (626) 934-1673
Environmental Health and Safety: (626) 961-9221, Extension 1592
Fax: (626) 961-2538

EMERGENCY ONLY: (24-hour pager) 1-800-759-7243
PIN # 1858192
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Introduction

1.1 Overview

The Analytical InstrumentsModel 2010B AnalysisUnitisaversatile
remotely controlled instrument for measuring acomponent gasin aback-
ground gas, or in aspecific mixture of background gases.

Part 1 of thismanual coversthe Control Unit. Part 11, thispart, covers
the Model 2010B NEC type explosion proof Analysis Unit only.

1.2 Connections

The standard 2010 Analysis Unit ishoused in aNEC type housing and
includesall gas connections. Figure 1-1 isacutaway illustration of the
Analysis Unit showing the Gas Connections. The gas connectors are de-
scribed briefly hereand in detail in the I nstallation chapter of thismanual.

NOTE: Theversion of the 2010 Analysis Unit depicted has no options.

The gas connections found on the 2010B Analysis Unit depend on the
optionsselected. Refer to the outline diagramin therear of thismanual for
the actual configuration. These options may include gas panelswith
flowmeters and auto-cal or manual valvesaswell asflamearrestors. 1f you
have purchased aunit with asealed air option, therewill not beany refer-
ence gas connections or flowmeter. 1f you have not purchased aunit with
gas panel, provision must be made to provide zero and span gasto the
samplein port.

e SAMPLE IN Thisisthegasinput from the sample stream.
This gas connection should have aflowmeter
with arange of 50-200 cc/min.

“p Teledyne Analytical Instruments Partll: 1-1



1 Introduction Model 2010B

12.13[307.97)

11.00[279.40) 8.25[209.55)
. . f=— 5.25[133.36] —=|
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7.50[190.61]

10.75[273.05)
12.00[304.80]

CONTROL UNT |
CONNECTIONS
3/4" NPT
CONDUIT

AC POWER IN
50/60 HZ
115/230v
3/4" NPT
®

ANEN
O

CONDUIT

18.013[457.53]

,
N
7

1/4" TUBE
FITTINGS
SAMPLE VENT
SAMPLE GAS IN

Figure 1-1: Outline Diagram of 2010B Analysis Unit

* REFERENCE IN Thisisthegasinput from the flowing
reference gas source. Thisgas connector should
have aflowmeter with arange of 20-100 cc/
min.

« SPAN/ZERO Thesegasinputs havethe samerequirementsas
the samplein connection.

* VENTS Sample and reference gas vents must bere-
turned to areas of equal pressure.

The actual tubing size and connection type will depend on actual
options selected. See outlinediagram intherear of the manual for piping
requirements.

1.3 Electrical Connector Panel

Figure 1-2 showstheinternal Electrical Connector Panel. Cablesenter
the housing through access ports (visiblein Figure 1-1), and connect to
terminalsinside the housing. The connectorsand controlsare described
briefly here. They are described in detail in the Installation, Operation, and
Maintenancechapters, asappropriate.
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[—POWER ——  —SPAN—] - SAMPLE 4 —ZERO—]  — BIAS — ~OUTPUT o GND

WARNING!
USE 250 V MV S

16 AT FUSE

%)iiE[annnns

I
1

RRNNE

V@l -T+1-1+1-1+11-1+1-1+1DI
15/230450/60 Hz SOLENOID VALVES SENSOR SIGNAL
0.9 A MAX

Figure 1-2: Electrical Connector/Control Panel

*  Power In Power input terminalsfor el ectric heater.
Requires 110 or 220 V ac, depending on
position of the V oltage Selector switch. Use
50/60 Hz.

CAUTION: Check the position of the Voltage Selector switch

BEFORE applying power to the Power Input termi-
i i E nals.

VoltageSelector Power input selector switch for electric heater.
Adjustsinput requirement for 110 or
220V ac, depending on available source
voltage. Use 50/60 Hz.

Fuses 16A,250V, T type, European size
5 x 20 mm fuses. Fuse 2 ison the neutral side
of theline. Fuse 1 is on the hot side of the
line.

Solenoid Valves Terminalsthat provideall electrical intercon-
nections from the Control Unit to the gas
control valves.

Sensor Signal Terminalsthat provide connectionsfromthe
T/C sensor to the Control Unit.
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Installation

Installation of the Model 2010B Analyzer includes:

1. Unpacking, mounting, and interconnecting the Control Unit and
the AnalysisUnit

2. Making gas connectionsto the system
3. Making electrical connectionstothesystem
4. Testingthesystem.

2.1 Unpacking the Analysis Unit

Theanalyzer isshipped with al materialsneeded to install and preparethe
systemfor operation. Carefully unpack the Analysis Unit and inspect it for
damage. Immediately report any damage to the shipping agent.

2.2 Mounting the Analysis Unit

TheModel 2010B AnalysisUnitisfor usein Class 1, Division 1,
Groups C and D, hazardous environments (group B available). The actual
classislimited by theflamearrestor option.

The standard model isdesigned for bulkhead mounting. Overall dimen-
sionsof the Analysis Unit will vary depending on options. The maximum
footprint will be 19" x 12", and maximum height 9.4". An Outline Drawing
at the back of thismanual, givesthe correct mounting dimensionsfor your
unit.

Note: The housing, including the cover, protrudes 8.6 to 9.4inches
from the base on which it is mounted. Enough clearance is
required in front of the cover to allow the cover to be re-
moved.

Figure 3-1 isaview with the cover removed showing the external Gas
Connector Panel and theinternal Electrical Connector Panel.
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Model

2010B

12.13 [307.98]

7.50 [190.60]

.437[11.1] HOLE, 4X 8.25 [209.55]
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12.00 [304.80]
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REF GAS IN 41

REF GAS VENT

i

Figure 3-1: 2010 Analysis Unit with Auto-Cal & Gas Panel options

2-3 Sample System Design

Gas Connector and Selector Panelsfor specific applicationsare avail-
ableat additional cost . These panelsare designed to substitute a standard
front panel.

For those customerswishing to incorporate their own sample system,
electronicinput/output portsare provided on therear panel for the operation
of solenoid valves under the complete control of the Model 2010B electron-
ics. See section 3.3. Therecommended system piping schematic isincluded
among the drawings at the rear of the manual

For best results, use the recommended piping system. Select a
flowmeter that can resolve 0.08 scfh (40-50 cc/min) for the reference path of
theanalyzer, and select aflowmeter that can resolve 0.3 scfh (150 cc/min)
for the sample path of the analyzer.
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NOTE: The sample-line pressure regulator should be installed as
close to the sample point as possible to minimize sample-
line lag time.

NOTE: An additional option is available for SEALED reference
application. This option would not have the reference Gas
Flow Meter, Piping and Fittings.

2-4 Pressure and Flowrate Regulation

Appropriate pressure reducing regulatorsmust beinstalled at al gas
supply sources. To minimizeflowrate adjustmentsthe pressureregulatorson
the supporting gas supply cylinders should be adjusted to provide the same
output pressure asthe samplelineregulator.

The gas pressure at the IN input should be reasonably well regul ated.
Pressures between 5 and 50 psig are acceptable (10 psig isnormal) aslong
asthe pressure, once established, will keep theflow constant during analy-
sisand within an acceptabl e range (between 0.1 and 0.4 scfh—See Note).

Note: Gases lighter than air have a flowrate higher than indicated on
the flowmeter, while gases heavier than air have a flowrate
lower than indicated. Values can range from one half to twice
the indicated flowrate.

For example: For hydrogen or helium, set the flowrate to 0.1
scfh (50 cc/min). For carbon dioxide or argon, set the flowrate
to 0.4 scfh (200 cc/min).

When installing pressure regulatorson supply cylinders, crack the
cylinder valves so that gasisflowing during installation. Thiswill eliminate
themost common cause of standardization-gas contamination: air trapped
during assembly diffusing back into thecylinder. Thisprocedureis particu-
larly important in applicationswhere impurity content of 1to 2 %isthe
rangeof interest.

2-5 VENT Exhaust

Therearetwo separate VENT fittings—one for the sample gas and one
for thereference gas. Use /4 inch tubing for both sample and reference vents
tominimizeback pressurefromrestricted flow.

Exhaust connections must be consistent with the hazard level of the
constituent gases. Check local, state, and federal laws, and ensure that the
exhaust stream ventsto an appropriately controlled areaif required. If not
vented to the same area, both VENT lines must vent to areas with equal
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ambient pressures, and pressures must vary no more than the normal baro-
metricchanges.

2-6 SAMPLE Gas

In the standard model, sample and calibration gases areintroduced
through the SAMPLE fitting. The gases must be Tee'd into the Sampleinlet
withappropriatevalves.

The gas pressurein should be well regulated. The sampleline pressure
regulator should beinstalled as close to the sampleline as possible to mini-
mizesamplelinelagtime.

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

2-7 REFERENCE Gas

A gasof fixed composition is needed as areference to which the
samplegaswill becompared. Thereference gasisnormally selected to
represent the main background gas of theanalysis.

For most applications, aconstant supply of reference gasflowing at the
samerate asthe sampleisrequired for best results. However, in many cases
the flow of reference gas can be slowed to about 0.08 scfh (40 cc/min) with
goodresults.

For some applications, an optional sealed air referenceisinstalled. In
seal ed-reference sensorsthereference side of thedetector cell isfilled with
air and sealed. Thiseliminatesthe need to have reference gas constantly
passing through thecell.

NOTE:For instruments equipped with the optional sealed air refer-
ence, there is no REFERENCE inlet or reference VENT port.

It ishighly recommended that the same cylinder of gas be used for both
the REFERENCE gas and the ZERO gas.

Pressure, flow, and saf ety considerations are the same as prescribed for
the SAMPLE gas, above.

2010B
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2-8 ZERO Gas

For the ZERO gas, asupply of the background gas, usually containing
none of theimpurity, isrequired to zero the analyzer during calibration. For
suppressed zero ranges the zero gas must contain the low-end concentration
of theimpurity.

NOTE:Because most cylinder gases are between 99.95 and 99.98%
pure, it is highly recommended that the same cylinder of gas
be used for both REFERENCE and ZERO gas.

NOTE:It is essential to the accuracy of the analyzer that the purity of
the zero gas be known. Otherwise, when the zero control is
adjusted during zero standardization, the reading will indicate
the impurity content of the zero gas, rather than zero.

2-9 SPAN Gas

For the SPAN gas, asupply of the background gas containing 70-
100 % of the component of interest isrequired asaminimum.

Note: If your analyzer range is set for inverting output, your zero gas
will be at 100% of the range interest, and span will be 70 to
100% of the low end range.

If linearizationisrequired, intermediate concentrationsof thetarget gas
in the background gas may be necessary. From one to nine separate span
gases may be used, depending on the desired precision of the linearization.
See chapter 4, Operation.

2-10 Electrical Connector Panel

All electrical connectionsare made ontheinternal Electrical Connector
Panel, inside the explosion-proof enclosure, illustrated in Figure 3-3. The
signalsare described in the following paragraphs. Wire sizeand length are
given in the Drawings section at the back of thismanual. To accessthe
Panel, removethe explosion-proof cover asdescribed in chapter 5, Mainte-
nance. NEVER OPEN THE COVER IN A HAZARDOUS ATMO-
SPHERE. THE AREA MUST BE DECLARED TEMPORARILY SAFE
BY THE PROPER AUTHORITY FIRST.
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SOLENCID RETURN
SEAN IN ‘ SAMPLE IN ‘ ZERO IN ‘ EXHAUST

PPDODO®®

AA3RARER

Figure 3-4: Control Unit (CU) to Analysis Unit (AU) Connector

If you use your own gas control valves, use the interconnect diagramin
Figure 3-4 for the valves. The sensor and thermistor remain connected asin
Figure 3-5, above. (See drawing D-73170 for wire recommendations.)

REMOTE SENSOR
SCNSOR BIAS | SENSOR GND

OUTPUT

NIGHOHGI)

ARAER

=1+ -1+ ][]

Figure 3-5: Remote Probe Connector Pinouts

The voltage from the solenoid outputsisnominally 0 V for the OFF
and 15 V dc for the ON conditions. The maximum combined current that
can be pulled from these output linesis 100 mA. (If two linesare ON at the
sametime, each must belimited to 50 mA, etc.)

If more current and/or adifferent voltageisrequired, usearelay, power
amplifier, or other matching circuitry to providetheactual driving current.
Note that each individual line hasaseries FET with anominal ON resistance
of 5ohms (9 ohmsworst case). Thiscan limit the obtainable voltage, de-
pending on the load impedance applied. See Figure 3-6.
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LOAD

Figure 3-6: FET Series Resistance

2-11 Signal Wiring Recommendations

The signal leads are the bias and sensor leadsref fig. 3.4, and reference
D-73170interconnection diagram. Themaximum nterconnection distances
between the 2010 control unit and the analysisunit islimited by the sensor
signal requirements. The sensor hastwo limiting factors. Thefirstisseries
resistance whichislimited to amaximum of 2.5 ohms. Refer to theintercon-
nection diagram for wire gages and distances which will meet thisrequire-
ment.

The second issueisoneof signal quality. At greater distances prob-
lemsassociated with signal degradation increases. Signal degradation prob-
lems havetwo major issues. Thefirst isassociated with thelocal installation
environment. The number, proximity, and power associated with local
sources of EMI radiation can not be accounted for by TAI. Theseissues can
only be controlled by the end user. The other factor isthe amplitude of the
signalsgenerated by thethermal conductivity cell. Thissignal level isa
function of the gas composition of the gasesinvolved. Thissignal level can
vary from micro-voltsto mili-volts dependent on application. Consult TAI
for recommendations based on sampl e stream composition. Signal quality
and operating distances can beincreased by the uses of better quality
shielded low loss cable. The cable configuration should be twisted pair with
double shielding for best performance. The signal cable should not berun
with AC power or digital signals.

2-12 Testing the System

After The Control Unit and the Analysis Unit areboth installed and
interconnected, and the system gasand el ectrical connectionsare complete,
the systemisready to test. Befor e plugging either of the unitsinto their
respective power sources:
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» Check theintegrity and accuracy of the gas connections. Make
surethereare no leaks.

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

» Check that sample pressureisbetween 3 and 40 psig, according
to the requirements of your process.
Power up the system, and test it asfollows:

1. Repeat the Self-Diagnostic Test asdescribed in Part I, chapter 4,
section 4.3.5.
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Operation

3.1 System Self Diagnostic Test

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.
During thetest, internal signalsare sent through the power supply, output
board and sensor circuit automatically. Thereturn signal isanalyzed, and at
the end of thetest the status of each function isdisplayed on the screen,
either as OK or as a number between 1 and 3. (See Table 4-1 for number
code.)

Note: Remote Probe connector must be connected to the Analysis
Unit, or sensor circuit will not be properly checked.

Instructionsfor running self diagnosticsare repeated herefor your
convenience:

1. Pressthe System button to enter the system mode.
2. Usethe < > arrow keysto move to More, and press Enter.
3. Usethe <> arrow keys to move to Self-Test, and press Enter.

During preamp testing there isa countdown in the lower right corner of
the screen. When thetesting iscompl ete, the results are displayed.

Power: 0K Analog: 0K
Preamp: 3

Thefollowing failure codesapply:

Table 4-1: Self Test Failure Codes
Power

0 OK
1 5V Failure

Part Il: Analysis Unit
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2 15V Failure
3 Both Failed

Analog

0 OK

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

3 Both Failed

Preamp

0 OK - >0 means gains of theamplifier havea
high offset, e.g. 204 meansthe highest
gain hasahigh offset it iscommon on
sealedair reference.

Theresults screen alternatesfor atimewith:

Press Any Key
ToContinue...

Thentheanalyzer returnstotheinitial System screen.

3.2 Cell Failure Checks

Cdll failureiscoveredindetail in Part |: Control Units, section 4.4.1.3,
Cell Failure. Cell replacement iscovered Part I1: Analysis Unitschapter 5,
Maintenance.
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Maintenance

4.1 Routine Maintenance

Asidefrom normal cleaning and checking for leaks at the gas connec-
tions, routinemaintenanceislimited torecalibration.

Self-diagnostic testing of the system and fuse replacement in the Con-
trol Unit are covered in Part |, chapter 5 of thismanual. For recalibration, see
Part |, section 4.4 Calibration.

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

4.2 Major Components

Theinternal components are accessed by rotating the explosion-proof
housing cover counterclockwise several turnsuntil free. See Figure4-1,
below.

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

The 2010B Analysis Unit contains the following major components:
e TCCdl
*  Optional Auto-Cal Solenoid Assy.
» Heater Assembly
» Electrical Connector Panel
»  GasConnector Panel (external)

Seethedrawingsin the Drawings section in back of thismanual
for details.
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Figure 4-1: Major Components

4.3 Fuse Replacement

The2010B AnalysisUnit requirestwo 5x 20mm, 1.6 A, T type
(Slow Blow) fuses. Thefuses arelocated inside the explosion proof housing
on the Electrical Connector Panel, as shown in Figure 4-2. To replace afuse:

1. Disconnect the Unit from its power source.

2. Placeasmall screwdriver inthe notch in the fuse holder cap,
push in, and rotate 1/4 turn. The cap will pop out afew
millimeters. Pull out the fuse holder cap and fuse, asshownin
Figure4-2.

ﬁ e il e | e Tl T e A T e TR R

@IhIElI-II-I+I'I*I'I*II'I*I'I*IW-I

[RETFL g s 1T T BNl TS SEVEOR Sl
ol » s

Figure 4-2: Removing Fuse Cap and Fuse from Holder
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3. Replacefuseby reversing processin step 1.

4.4 System Self Diagnostic Test

1
2
3.
4. Observethe error-code readings on the VFD Display screen, and

Pressthe System button to enter the system mode.

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

Use the <> arrow keysto moveto Self-Test, and press Enter.

check Table 4-1, below, to interpret the codes.

Table 4-1: Self Test Failure Codes

Power

0 OK

1 5V Failure

2 15V Failure

3 Both Failed

Analog

0 OK

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

3 Both Failed

Preamp

0 OK - >0 meansgains of theamplifier havea

high offset, e.g. 204 meansthe highest
gain hasahigh offset it iscommon on
sealedair reference.
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4.5 Cell, Heater, and/or Thermistor
Replacement

The Thermal Conductivity Cell, with itsHeater and Thermistor, is
mounted insidetheinsulated cell compartment, insidetheanaysisunit. To
remove these components, you must first remove screw on the cover, and
thecustomer interface.

4.5.1 Removing the Cell Compartment

WARNING: IF THE MODEL 2010B ANALYZER HAS BEEN USED
WITH TOXIC GASES, FLUSH IT THOROUGHLY
BEFORE PERFORMING THIS PROCEDURE.

WARNING: DISCONNECT ALL POWER TO THE MODEL 2010B
BEFORE PERFORMING THIS PROCEDURE.

Removethet/c cell asfollows:

a. Veify that the power has been removed from the analysis unit
prior to removing cover.

b. Verify that theanaysisunitisfreefrom any toxic gasprior
disconnecting any plumbing.

c. Removethe screw onlid and the six #6 screws securing the
interfacecover panel.

d. Removethe cover panel and the four 3/4" #6 stands-off securing
the 1% interface PCB.

e. Removethe 1% PCB and the four 7/16" #6 stand-off securing the
2" interface PCB.

f.  Unplug the heater from J3, and the sensor connectorsfrom the
sensor connector J4, and J2, on the upper interface PCB.
Remove the 2 PCB. Remove the two #10 screws from the
sensor retaining bracket located at the top of the sensor.
Disconnect the gasfitting and remove the sensor from the
anaysisunit.

g. Reassembleinthereverseorder, verify that there are no gasleaks
prior to returning the unit to service.
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4.5.2 Removing and Replacing the Cell Block

a. RefertoFigure4-3, whichillustratesremoval of the Cell Block
from the Cell Compartment. Exploded view is as seen from the
top of the Cell Block.

————
-\\,
\)
©
9
A Remove 8 screws
(4 each side) from
sides of Cell Block.
Remove 4 screws Underside of A=
flr-(ljen;tz(r)té%ncl?.f Feater Block Undo lacing, and
(Heater Block unplug grey cable
is underneath from Preamplifier
Cell Block.) PCB.

Figure 4-3: Removal of Cell from Cell Housing
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b. Removethetwo screws holding the front mounting bracket—
they also hold the Cell Block Cover to the Cell Block—and then
pull off the cover.

c. Turntheuncovered Cell Block assembly over so that the bottom
facesyou. The black rectangular block with four screwsisthe
Heater Block. Separate the Heater Block from the Cell Block by
removing thefour screws. L eave the Heater Block electrical
connectionsconnected.

d. Removethefour screwsfrom each of the black platesthat hold
the Cell. The Cell is sandwiched between the plates. Y ou should
now be ableto slide the Cell free.

e. Leavetheelectrical connectionsconnected at the Cell. Unlacethe
cabling, and unplug the grey Cell cable at the Interface PCB
connector, J3. The Preamplifier PCB can be more easily
accessed by removing the analyzer'srear panel.

f. Replacethecell by reversing the above procedure, stepsa
through e.

g. Onanalyzerswiththesealed air reference option, the thermistor
isepoxied to thefront of the cell block.

4.5.3 Removing the Heater and/or Thermocouple

a. RefertoFigure4-4, whichillustratesremoval of the Thermistor
and/or Heater from the Cell Compartment. Exploded view isas
seen from the bottom of the Cell Block.

To Interface Board

Figure 4-4: Removing the Heater and/or Thermocouple
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b. Removethetwo screws holding the front mounting bracket—
they also hold the Cell Block Cover to the Cell Block—and then
pull off the cover.

c. Turntheuncovered Cell Block assembly over so that the bottom
facesyou. The black rectangular block with four screwsisthe
Heater Block.

d. TheHeater isfastened to the Heater Block by a set screw aswell
asthesilicone sealing compound. The Thermistor isfastened
only by thesiliconesealer. (NOTE: On unitswith sealed air
reference option, thethermistor isepoxied tothefront on the
cell.)

(1) Toremovethe Heater, usea'/16 " Allen wrench to loosen the
Thermistor set screw. Then, grasp BOTH Heater wires
firmly, and pull the Heater slowly out of the Heater Block,
breaking the silicone seal. Do not allow any foreign matter to
enter theempty duct.

(2) Toremovethe Thermistor, grasp BOTH Thermistor wires
firmly, and pull the Thermistor slowly out of the Heater
Block, breaking the silicone seal. Do not allow any foreign
matter to enter the empty duct.

e. Undo thecablelacing and separate the Heater/Thermistor wires.
Then, disconnect thewiresfromthe interface PCB.

4.5.4 Replacing the Heater and/or Thermister

a. Toreplacethe Heater and/or Thermister, coat the new element
with silicone sealing compound, and insert it into the duct.

CAUTION: Thelarger ductis for the Heater element, and the
smaller duct is for the Thermocouple.

b. Enough sealing compound should be on the element to spill over
and seal around thewire where it entersthe duct. Smooth the
outer seal and remove any excess. (NOTE: On unit with the
sealed air referenceoption, thethermistor isexpoxied tothe
front of thet/ccell.)

c. Reassemblethe Cell Compartment by reversing the procedurein
section 4.5.3. Then relace the cabling.

d. Reinstall the Assembled Cell Compartment by reversing the
procedurein section 4.5.1. Then reconnect the wiresto J2 on the
interface PCB.
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OPERATING INSTRUCTIONS

Models 2010B

Thermal Conductivity Analyzer

Appendix

Bulkhead Mount Control Unit, PN D70845
NEC Type Analysis Unit, PN D70089
NEC Type Analysis Unit, PN D70147
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Appendix

A-1 Specifications

Ranges. Threerangesplusacal range, field selectable
withinlimits (application dependent) and Auto
Ranging

Display: 2lineby 20 aphanumeric VFD accompanied
by 5digit LED display

Accuracy: 1% of full scalefor most binary mixturesat
constant temperature

+5% of full scale over operating temperature
range once temperature equilibrium has been
reached

Response Time:  90% inlessthan 50 seconds
System Operating
Temperature: 32°Fto 122°F (0 - 50°C)
Sensor Type: Standard TC cell (4-filament detector)
Signal Output: Two 0-1 VDC (concentration and range D)

Two 4-20 mADC isolated (concentration and
range D)

Alarm: Twofully programmableconcentrationalarm
set points and corresponding Form C, 3 amp
contacts.

Onesystemfailureaarm contact to detect
power, calibration, zero / span and sensor
failure.
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System Power
Requirements:

Control Unit:
CdlMaterial:

O/PlInterface:

Mounting:
Standard:

Options.

Dimensions;
Control Unit:
AnalysisUnit:

Control Unit;:
AnalysisUnit:

Watted Parts:

Model 2010B

Ex-Proof AnalysisUnit 110 or 220 VAC, 50-
60Hz. (Internal Switch selectable)

Universal Power 85-250 VAC 47-63Hz.

Nickel plated brass block with nickel alloy
filamentsand stainlesssteel end plates

Full duplex RS-232, implement a subset of
Tracs Command

General purpose NEMA-4 Bulkhead mounted
Control Unit

Bulk Head mount Analysis Unit

General purposerelay rack mounted to con-
tain either one or twoinal9” relay rack
mountableplate

Other configurations, including atotally
explosion-proof, areavailable

15.75"H x 11.75"W x 8.5'D
13.6"W x 18.1"H x 8.25"D

Genera Purpose Flush Panel Mounting

Explosion Proof Enclosureis UL and CSA
Listed for Class 1, Division 1, Groups B, C,
D Service. Nemad4/7 rated. (Actua Group
Rating is dependent on options sel ected)

316SS (except cell) standard version.

(Auto-Cal or Gas Panel option includeviton
seals. Thestandard flowmeter includesviton
seals, SSvalves, glassmetering tubeinan
acrylicblock).

A-4
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A-2 Recommended 2-Year Spare Parts List

Qty  Part Number Description

D67472
C62371B
C65098A
C62365D
D70082
D67651
F768
D64849B
F1275
D65295B

P N RPN R P P R R

Back Panel Board

Front Pandl Board

Preamplifier Board

Main Computer Board

Customer Interface PCB Assy (AU)
Std. T/C Cell Assy. (Brass+ SS)

Fuse 1.6A (AnalysisUnit)

2010 Front Door w/overlay

Fuse, 1 A, 250V, 5x20mm, T- Slo-Blo
Customer Interface PCB (CU)

* Order onetypeonly: US or European, as appropriate.

Note: Orders for replacement parts should include the part number
(if available) and the model and serial number of the instru-
ment 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) 961-2538

Web: www.teledyne-ai.com

or your local representative.
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A-3 Drawing List
C70381 Outline Drawing (Standard & Auto-Cal option -C)
D70117 Piping Diagram
C70146 Outline Diagram (AU Auto-Cal Vave and Gas Panel -C-L)
C70335 Outline Diagram (gas panel option-L)
D70081 Schematic Diagram, InterfaceBoard

D-73170  InterconnectionDiagram
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