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Photometric Analyzer Introduction 1

1.0 Introduction

1.1 Overview

TheTeledyne Analytical InstrumentsModel 7120 Analyzer, isversatile
mi croprocessor-basedinstrument.

The manual coversthe Model 7120 Explosion Proof Bulk mounted
analyzer. Consisting of an Analysis section and Control Unit section. The
7120 Analyzer isfor indoor or protected use in Explosion Proof environ-
mentsonly.

1.2 Typical Gas Applications

Typical applications of the Model 7120 arefor ppm’ sto % ranges:

* 9510 100%CQO2 purity for the Beverage Industry
Other gaspurity applicationsare: 90 or 95-100% CO, 98-100%

C2H4 (ethylene), 90-100% CH4
(methane). Otherspossible, consult
factory.

» 500 to 2000ppm ranges of H20v in INERT GASES, CL2, COCL2, CO,
CO2, etc. % levelsalso possible.

» Chemical/Petrochemical : FCC gases, off gases, reforming/processgases:
CO, CH4, C2...C6, C2H4, etc.

e AmmoniaPlants: Catalyst protection, process
control: CO, CO2, NH3

o EthylenePlants C2H4 purity, CO, CO2, CH4

* H2, Syn/Natural Gas, Fuel cell plants 90 or 95%-100% CO purity, CO2,
CH4

 lronplantsor Metal Processing Coke, Blast, Electricfurnaces:
CO, CO2, CH4

e AllIndustries Drying ovens, moisture control

“PV Teledyne Analytical Instruments
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1 Introduction Model 7100

» Sulfuricacidplants 0-15% SO2, 1000ppm CO,
20%C0O2
» Blanketing of perishables L eak detection, fermentators,

controlledatmospheres
Carbon bed breakthrough detection  ppm’sto % levels, CO, CO2,
HC's
Mining/Landfill/Sewerage CO, CO2, CH4, C2-C6 HC's,
H20v (500ppm to 8% possible

1.3 Main Features of the Analyzer

TheModel 7120 Photometric Analyzer issophisticated yet smpleto
use. Themainfeatures of the analyzer include:

* A easy-to-usefront panel interfacethat includesared 5-digit
LED display and avacuum fluorescent display, driven by
microprocessor el ectronics, that continuously promptsand
informstheoperator.

» Highresolution, accurate readings of concentration fromlow
ppm levelsthrough to 100%. Large, bright, meter readout.

» Versatileanalysisover awiderange of applications.

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

* Threeuser definable output ranges (from 0-100 ppm through
0-100 %) allow best match to users process and equi pment.

» Cadlibrationrangefor convenient zeroing or spanning.

* AutoRanging allowsanalyzer to automatically select the proper
preset rangefor agiven measurement. Manual overridealows
the user to lock onto a specific range of interest.

* Twoadjustableconcentrationaarmsand asystemfailurealarm.

» Extensiveself-diagnostictesting, at startup and on demand, with
continuouspower-supply monitoring.

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

» Anaogoutputsfor concentration and rangeidentification.
(0-1V dc standard, and isolated 4—20 mA dc)

*  Superior accuracy.

1-2 “PN Teledyne Analytical Instruments
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1.4 General

A dual channel electro optical infrared analyzer isutilized to continu-
ously monitor either percentage or Part Per Million (PPM) concentrations of
thegasof interest. Measurementsare displayed onintegral digital display.
Thesystemisinsensitivetothethermal, spectral interference, contamination
and zero drift problems normally associated with systemsemploying IR
photometers.

Sampl e preparation requirementsare absol utely minimal and entail only
cooling and the automatic removal of heavier particles. Drying of the sample
isunnecessary provided no condensation can occur for ambient and sample
temperaturesand pressures.. The systemissimple, cost effective, and con-
tainsno critical orifices, sampleblending, or processing that might contribute
toincreased maintenance and system downtime.

Additional featuresincludedirect reading linear output and an el ec-
tronic automatic zero that compensatesfor analyzer drift over aperiod of
time.

1.5 NDIR Analyzer

Theanalyzer isanon-dispersiveinfrared (NDIR) gas analyzer measur-
ing the concentration of one gas of interest in amulticomponent gas mixture.
The measurement isaccomplished by theinfrared absorption of the desired
component inthemixture.

Basically, theanalyzer consists of an optical unit for gasanalysisand an
output Control Unit. Thesimplicity of construction of theoverall analyzer
makesit one of the most advanced intheindustry.

Theoptical unit containsan infrared energy dual element source, an
optical chopper, measurement and referencetubes, optical filter and detector.
The detection circuitry ismounted on itsown printed circuit board for
convenient servicing and signal tracing. Test points have been provided at
maj or pointsrequired for adjustment and calibration.

Linearizationisaccomplished through software providing alinear
output voltage and/or current with thefull scale range of theinterest gas
concentration. Circuitry necessary to drivethedisplay andto providevolt-
age and/or current outputsfor external recordersor indicatorsislocated in
the control Unit. Softwaretimer used, for automatically zeroing the ana-
lyzer, can be programmed on the front panel.

“PV Teledyne Analytical Instruments 1-3



1 Introduction Model 7100
BYPASS
FLOWMETER
1.0-1D SLPM
BYPASS QUT
= O ATMOSPHERIC
PRESSURE
REFERENCE
FLOWMETER
10-130 SCCM
REF. CAS IN O k=1 s e
WITH FLOWIN
REFERENCE , SAMPLE OUT
SAMPLE IN O pki—=1— ! O ATMOSPHERIC
PRESSURE
SAMPLE
FLOWMETER
PAN N O 0.1-1.0 SLPM
ZERO IN o
7120 piping schematic (typical)
1-4 “Pv Teledyne Analytical Instruments



Photometric Analyzer Installation 2

2.0 Installation

Installation of theModel 7120 Infrared Gas Analyzer includes:
1. Unpacking

Mounting

Gasconnections

Electrical connections

Testingthesystem.

ok~ 0N

2.1 Unpacking the Analyzer/Inspection

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

2.2 Installing and Connecting the Analyzer

The 7120 analyzer is explosion proof and designed for bulkhead
mounting in hazardousenvironments. It must beinstalled in an areawherethe
ambient temperatureisnot permitted to drop bel ow 32°F nor riseabove 100°F.
Inareasoutsidethesetemperatures, auxillary heating/cooling must besupplied.
The7120 enclosureisoil and dust resi stant though designed to resi st moisture.
Mounting to walls or racks must be made securely. Avoid locations that are
subject to extreme vibration and sway.

Sufficient spacemust beprovided aroundtheanal yzer toaccommodatethe
necessary electrical conduit and plumbing connections. Thefront door must be
allowedtopull out for possibleserviceaccesstoall componentsof theenclosure.
Refer to the system/analyzer outlinedrawingsfor dimensions.

Regardless of configuration, the analyzer/system must be installed on a
level surfacewith sufficient spaceallocated on either sidefor personnel andtest
equipment access. Subject to the foregoing, the Analyzer/System should be
placed as close to the sample point as possible and bolted to its supporting

“# Teledyne Analytical Instruments 2-1



2 Installation Model 7120

surface. Wheninstalled asasystemwithenclosure(non-panel or rack mounted)
a waterproof mastic should be liberally applied to the under surfaces of all
supporting legsof thecubiclesystembeforeplacingitinpositionandboltingit
inplace. Doallow enough spaceinfront of theenclosureto swingthedoor open
(a16 /4 radiusas shown on Fig. 2-1).

Figure2-1: Required Front Door Clearance

2.2.1 User Connections

All user connections are made via cables which enter the
explosion-proof housing through ports on its side. No conduit fittings are
supplied. Theinstaller must providetwo 3/4” NPT andtwo 1” NPT adapters
and the appropriate sealing conduit.

2.2.2 Electrical Power Connections

The standard power requires a supply of 100-125VAC, single-phase
power. Power connectionsaremadeinsidethealayzer at the properly label ed
strip terminal. Refer to the input-output diagram for more information. The
electrical power service must include a high-quality ground wire. A high-
quality groundwireisawirethat haszero potential differencewhen measured
tothepower lineneutral. 220 or 240V AC, 50/60 Hz power isoptional. Check
the analyzer input-output diagram, power schematic, outline, and wiring dia-
gramsfor incoming power specificationsand connecting points.

Warning: Primary power tothe system should not be supplied until
all customer wiringisinspected properly by start-up personnel.

2.2.3 Calibration Gases

Thesystemmay requireasupply of clean, oil and particulatefreeair for use
aszero gas.

2-2 “P™ Teledyne Analytical Instruments
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For accurate calibration, the analyzer requires a blended gas mixture,
typically 80-90% of the full scale range. For examle: a 0-1% CO analyzer,
shouldusea0.8t00.9% COiInN bottled mixture. The gasblend should bea
working certified standard, analyZed by thegassupplier toat least 206 accuracy .

Do not restrict the bypass, sample or reference vents of theanalyzer (and
samplesystemwhen provided). All linesmust venttoastablesafearea-typically
1ATM A +/-0.005 pressure (0 psig +/- 0.07). Be sureto vent the anal yzer exit
toatmosphericunlessotherwiseindicated by thesystem piping schematic. Refer
tothesystsemoutline, pi ping schematicsfor proper connectionsandflow paths
of theanalysissystem.

2.2.4 Pipe Connections

Refer to Appendix Piping Drawingsfor information about pipe connec-
tions. On special systems, consult the text in the manual that describes your
particular samplesystemindetail.

2.2.5 Sample Delivery System

The sample delivery system should be designed to operate reliably and
must be of large enough capacity to avoid flow stops. A pumpisrequired only
if there is insufficient pressure to reliably supply the sample to the system
equipment panel. Do not complicate the delivery system by adding a pump
unlessit isabsolutely necessary. If apump isrequired, select atype that can
handle the sample (corrosion), as well as meet the area classification and
Environmental conditions.

2.2.6 Venting the System

Ingasanaysissystems, thesystem vent manifold or bypass/samplevents
must terminate in a safe area as the sample may be poisonous, corrosive or
flammable.

2.3 Electrical Connections

Figure 2-2 showsthe Model 7120 interface panel. There are connectors
for power, digital communications, and both digital and analog concentration
output.

For safe connections, no uninsul ated wiring should be ableto comein
contact with fingers, toolsor clothing during normal operation.

Installation 2
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2 Installation Model 7120

CAUTION: Use Shielded Cables. Also, use plugs that provide
excellent EMI/RFI protection. The plug case must be
connected to the cable shield, and it must be tightly
fastened to the analyzer with its fastening screws.
Ultimately, itis the installer who ensures that the
connections provide adequate EMI/RFI shielding.

2.3.1 Primary Input Power

The power strip islocated at theinterface panel isidetheanalyzer.

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

The standard power supply requiresa110 VAC, 50-60 Hz power
source. 220 VAC, 50-60 Hz power-optional .

2.3.2 Fuse Installation

Thefuseblock, at the right of the power cord receptacleis 2A for
115VAC or 1A for 115VAC. Besuretoinstall the proper fuse as part of
installation.

2.3.3 Terminal Block Connections

Figure 2-2 showstheterminal block layout of the Equipment I nterface
panel. The arrangement is shown as seen when the viewer facesthe interface
panel from thefront of the analyzer.

2-4 “P™ Teledyne Analytical Instruments
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Figure 2-2: Analog Output Connections

2.3.3.1 Analog Outputs

There arefour DC output signal pins—two pins per output. For polar-
ity, see Figure 2-3. The outputs are:

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

0-1V dc Range ID: 0.25V =Range 1,05V =Range 2,0.75V =
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 Range ID: 8 mA = Range 1, 12 mA = Range 2, 16 mA =
Range 3, 20 mA = Range 4.

Figure 2-3: Analog Output Connections

“# Teledyne Analytical Instruments 2-5
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Current
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% RANGE = RANGEID % RANGE RANGE ID

The analog output signal has a voltage which depends on gas concen-
trationrelativeto thefull scale of therange. To relatethe signal output to the
actual concentration, itisnecessary 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

Examples:

The analog output signal has a voltage which depends on gas concen-
trationrelativeto thefull scale of therange. To relatethe signal output to the
actual concentration, itisnecessary 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 2-3.

Table 2-3: Analog Concentration Output—Example

Percent  Voltage Signal Current Signal
CcoO Output (V dc)  Output (mA dc)

0 0.0 4.0
1 0.1 5.6

2-6 “P™ Teledyne Analytical Instruments
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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

To provide an indication of the range, the Range |D analog outputs are
used. They generate a steady preset voltage (or current when using the
current outputs) to represent aparticular range. Table 2-4 givestherange D
output for each analysisrange.

Table 2-4: Analog Range ID Output—Example

Range Voltage (V) Current (mA) Application
Range 1 0.25 8 90-100% COIN,
Range 2 0.50 12 95-100% COIN,
Range 3 0.75 16 0-100% COIN,
Range 4 (Cal) 1.00 20 98-100% CO,/N,

2.3.3.2 Alarm Relays

Thenineaarm-circuit connector pinsconnect to theinternal alarmrelay
contacts. Each set of three pins provides one set of Form C relay contacts.
Each relay has both normally open and normally closed contact connections.
The contact connections are shown in Figure 2-4. They are capable of
switching up to 3 amperesat 250 V acinto aresistiveload. The connectors
are:

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

» Can beconfigured asfailsafe or nonfailsafe.
 Can be configured as latching or nonlatching.
 Can be configured out (defeated).

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

Installation 2
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Model 7120

SystemAlarm:

concentrationisbel ow threshold).

 Can be configured asfailsafe or nonfailsafe.
 Can be configured aslatching or nonlatching.
 Can be configured out (defeated).

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

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

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

below threshold).

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

SystemAlarm:

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

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

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

2-8
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Figure 2-4: Alarm Relay Contact Pins

Normally open___ rw <—l
Normally closed~—4 —T—>
Moving contact ———-

i — 4] [l

Insert wire

Press here to
insert wire, ——»
Release to hold. SICINS.

THRESHOLD
ALARM 1

Remote Calibration Protocol: To properly timetheDigital Remote
Cal Inputstothe Model 7120 Analyzer, the customer's controller must
monitor the Cal Relay Contact.

When the contact is OPEN, the analyzer is analyzing, the Remote Cal
Inputs are being polled, and a zero 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.

Forexample:

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.

“PN Teledyne Analytical Instruments 2-9



2 Installation Model 7120

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

Note: The Remote Probe connector provides signals to operate the
zero and span gas valves synchronously. However, if you
have the —C Internal valve option, which includes zero and
span gas inputs, the 7120 automatically regulates the zero,
span and sample gas flow.

2.3.3.4 Range ID Relays

Four dedicated Range I D relay contacts. For any single application they
areassigned to relaysin ascending order. For example: if all rangeshavethe
same application, then the lowest rangeisassigned to the Range 1 ID relay,
and the highest rangeis assigned to the Range 3 ID relay. Range 4 isthe Cal
Range ID relay. Figure 2-6 liststhe pin connections.

Table 2-6: Remote Calibration Connections

Pin Function
9 + Remote Zero
11 —Remote Zero
10 + Remote Span
12 — Remote Span
40 Cal Contact
41 Cal Contact

Remote Calibration Protocol: To properly timethe Digital Remote
Cal Inputsto the Model 7120 Analyzer, the customer's controller must
monitor the Cal Relay Contact.

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

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

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

For example:

1) Test the CRC. When the CRC is open, Send a zero command
until the CRC closes (The CRC will close quickly.)
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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 provides signals to operate the
zero and span gas valves synchronously. However, if you
have the —C Internal valve option, which includes zero and
span gas inputs, the 7120 automatically regulates the zero,
span and sample gas flow.

2.3.34 Range ID Relays

( <—| Moving contact
S
<«— Normally

T
0

RANGE 1

ID
CONTACT

Four dedicated Range I D relay contacts. For any single application they
areassigned to relaysin ascending order. For example: if all rangeshavethe
same application, then the lowest range isassigned to the Range 1 1D relay,
and the highest rangeis assigned to the Range 3 1D relay. Range 4 isthe Cal
Range ID relay. Table 2-7 liststhe pin connections.

Table 2-7: Range ID Relay Connections

Pin Function
21 Range 1 ID Contact
38 Range 1 ID Contact
22 Range 2 ID Contact
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39 Range 2 1D Contact
19 Range 3 1D Contact
18 Range 3 1D Contact
34 Range 4 ID Contact
35 Range 4 1D Contact

2.3.3.5 Networkl/O

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

2.3.3.6 Remote Valve Connector

The 7120 isasingle-chassisinstrument, which has no Remote Probe
Unit. Instead, the Remote V alve connector is used as another method for
controlling external sample/zero/span gasvalves. SeeFigure2-7.

T +15Vdc

—1 +15Vdc

5 - .

—] Solenoids

) ECT S P E—

1] - Circuitry

4 | SAMPLE (ref) (If ——— Solenoid 2 (return)

[ [EROUeWm)__ Necessary) - Solenoid 3 (retum)
211 ] 10| 9|8 |7 [10] SPAN (return)  Solenoid 1 (return)
6(5|4]3]|2]H1 12) EXHAUSTey ———— Solenoid 4 (return)

Layout Schematic

Figure 2-7: Remote Probe Connector Pinouts

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

In addition, each individual line has aseries FET with anomina ON
resistance of 5 ohms (9 ohmsworst case). Thiscould limit the obtainable
voltage, depending on the load impedance applied. See Figure 2-8.
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LOAD

Figure 2-8: FET Series Resistance

234 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 (00 = Range 1, 01 = Range 2, 10 = Range 3, 11
= Range 4)

e The span of the range (0-100 %, €tc)
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 functionsusing RS-232 that have been implemented
to datearedescribed in Table 2-3.

Table 2-8: Commands via RS-232 Input

Command Description

as<enter> Immediately startsan autospan.

az<enter> Immediately startsan autozero.

rp<enter> Allowsreprogramming of two System functions:

APPLICATION (gasuse) and ALGORITHM (linearization).
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st<enter> Toggling input. Stops/Starts any status message output from
the RS-232, until st<enter>issent again.

I mplementation: TheRS-232 protocol allowssomeflexibility inits
implementation. Table 2-9 listscertain RS-232 valuesthat are required by
theModel 7120implementation.

Table 2-9: Required RS-232 Options

Parameter  Setting

Baud 2400

Byte 8bits

Parity  none
StopBits 1

Messagelnterval 2 seconds

2.4 Gas Requirements

Instrument Air isrequired for zeroing of the Infrared Analyzer. It must
befreeof oil, particulates and water vapor (that will not condensate,
unfiltered plant air isnot recommended). A supply pressure of 10-
100psig with atypical flow rate of 2 scfh (1 1pm) isneeded. Bottled gasis
recommended (air or Nitrogen) if high quality air isnot available.

For accurate calibration, theanalyzer requires blended gasmixtures
certified to +/- 2% accuracy.

2.5 Testing the System

Before plugging theinstrument into the power source:

» Check theintegrity and accuracy of thefluid connections. Make
surethereareno leaks.

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

* Check that sample pressureis controlled accuracately andis
maintai ned between 0 to 10 psig, according to the requirements
of your process.

NOTE: Special designed systems may require checks under vacuum
or high pressure (consult manual addendum).

Power up the system, and test it by performing thefollowing
operations:
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1. Repeat the Self-Diagnostic Test, section 5.2

2.6 Calibration

2.6.1 Calibration Fluids

Zeroand spanfluidsmust bemadeby thechemistry labor certified zero
and span gas bought from a gas supplier. The zero fluid must be the major
component of the sample, free from the component of interest. In purity
applications, the accuracy isonly asgood asthe purity of the zero gas used to
referenceto. The 7120 hasacontinuousflowing optical referencegaspath that
thesampleiscomparedto, soit must bevery pure, i.e, CO2 purity of 99.995%.
Typicaly thisreference flow isabout 20 ccm.

Note: In Non-purity applications, the reference cell may be sealed
with clean air (consult factory).

The span fluid must be the major component of the samplemixed with
asmall amount of the component of interest. The concentration must be 80 to
95% of thefull scalerangeor thewidest rangeof theinstrument (if theinstrument
providesmorethan onerange). (i.e, for a98-100% CO2 range purity, use span
of 98.40% N2 in 99.995% pure CO2).

2.6.2 Calibration

Refer to Section 4.4 of themanual to determine how to manipulatethe
mode setting. Therecommended calibration method isasfollows:
1. Cdlibrationwith zeroand spanfluids. (Note: Zerogasmay be100%gas
inpurity applications).
Method:
1. Introduce zerofluid and set zero asreferred in section 4.4.1
NOTE: When calibrating from 0% to an upper concentration gas, obtain
azerogas(minustheanayte) that typically isaspureastheminimumresol ution
needed to control to. This usually meets or exceeds the minimum full scale
accuracy of themeasurement.

2. Introduce a span fluid and set the concentration of the span fluid.
Refer to the span procedure in section 4.4.2. (Note: The span gas should
typically be an 80% of full scale range gas similar to the 100% zero gas
background; i.e., 100% CO2 zero gas and a span gas of 98.4% CO2in N2 for
a98-100%CO2 purity application.
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3.0 Start-uE and Operation

3.1 Preliminary

Before applying power to the system, TAI suggeststhat the electrical
wiring installation be checked against the system i nput-output diagram.
Proper attention to thispreliminary check will prevent severe damage caused
by wiring errors.

Also, verify that al connectionsto the system have been made
correctly. Refer to the system outline diagram for proper connections.

3.2 NDIR Analyzer Startup

Power up the unit by depressing the rear panel switch. From afirst
time power-on cold start attempt, allow (1) one hour warm-up to proceed.
Observethat the Digital display will go through adiagnostic routine before
thereadingsrevert to acontinuous concentration readout.

3.2.1 Initial Set-up and Zeroing

Assurethe samplewill enter from the zero inlet gas position. Open the
zero gastank and set the pressure regulator to 20 psig. Set the zero gasflow
to 2 SCFH (1 Ipm). Set the sample flow to 2 SCFH (1 Ipm). When
applicable, assumetheflowing reference cell gasisflowing between 20-50
ccm.

Initialize azero operation through the system menu. Refer to Section 4
for Electronics/Control Unit Modes and Functioning to navigate the zero
menu.

After thezero cycleisover, theinstrument isautomatically brought in
the sampling cycle. Aninaccurate reading of the concentration of the gas of
interest will be obtained. Theinstrumentisnot yet calibrated. Permit the
instrument to operate in thismodefor at |east one hour to stabilizeif not
already done so upon initial power up.

NOTE: Thefollowing options could beincluded in your system:

In casetheinstrument ispart of amulti instrument system, whereall
instruments are connected to the same sampl e system and under control of a
singletimer, all instruments of the system will go through the zero and
samplecyclesimultaneously. The Control Unit of theinstrument which

Start-up and Operation
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housesthetimer and operatesthe sampling systemiscalled the master. The
other Control Unitsof the other instrumentsare called slaves.

Each of the other instruments may be monitoring the concentration of
several different gases of interest in the sample, for example CO, CO2 and/or
Combustiblesas CH4 influe gas.

3.2.2 Operational Calibration

After theinstrument has stabilized, let zero gasflow through the
analyzer

Perform azero of the analyzer.

Perform aspan of the analyzer.

Open the span gas tank and set the pressure regulator to 20 psig.

Switch the mode switch to sample. Refer to Section 4 again.

Induce an automatic zero cycle asdescribed in Section 4 al so.

After the zero cycle, the analyzer revertsto the samplecycle. The
sample reading isnow accurate and the analyzer is placed in continuous
operation. See Sections4.6-4.8.

NOTE: Incasedaveanalyzersareinvolved, calibrate them
simultaneously with the master analyzer.

After theinstrument is calibrated, when no Auto-Cal option was
selected, shut off the main valve on the span gastank. Thistank isnot used
during automatic sampling. Leavethe zero tank open.

3.3 Theory of operation

3.3.1 General

The non-dispersiveinfrared (NDIR) analyzer isone of the major components
of the system. It employsthe basic principles of spectroscopic analysisto
measure a specific concentration of one gasin amulticomponent gas system.
The concentration of agasis determined by exposing achamber filled witha
gas mixtureto infrared radiant energy and measuring how much of the
specific (non-dispersive) infrared wavel ength isabsorbed by the gasbeing
measured.

Asan example, the NDIR analyzer isused most in flue gas applications
where the amount of carbon monoxide in aflue gas mixtureis measured.
The specific infrared wavel ength at which the carbon monoxide molecule
absorbsinfrared energy isat 4.65 microns. The more carbon monoxide
present in the measurement cell, the more energy itsmol ecul es absorb.

The NDIR analyzer needsfour basic componentsto measure the spectral
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absorbance.

a) A source of emitted infrared radiation to be absorbed by the gas of
interest.

b) A set of two chambers, onefilled and sealed with dry air (to provide a
reference— note, it may also be aflowing reference asin the case of purity
gas measurements), and the other opened to accept aflowing sample gas.

c) A detector specifically tuned to measure only the wavel ength of infrared
energy that will be absorbed by the gas being measured. For example,
carbon monoxide requires adetector turned to 4.65 microns, while carbon
dioxide needs one tuned to 4.27 microns.

d) An electronics system to processthe changesin the el ectronic resistance
of the detector, and to convert these changesinto specific el ectronicssignals
that deliver avoltageat current linearly proportional to the concentration of
the gas measured. The Teledyne NDIR analyzer employsall of the above
features.

3.3.2 Analyzer

Theemitted IR energy isgenerated by two specially configured miniature
lampsin parabola’ sfocused and operating at low power of only 0.5 watts.
Theselampsaretypically rated for 20,000 hours continuous operation when
run inthe DC mode (+5VDC). This collimated energy is directed through
parallel infrared beamswhich are chopped by abeam interrupter or discto
effect an alternate on-off sequencing of each beam. Theradiant energy
passes through two tubes, one containing acontinuously flowing sample gas,
the other anon-absorbing static or flowing background gas (application
dependent) (for reference). Asthe beam passesthrough the reference tube,
the energy of the beam is unattenuated and balanced which providesa
standard of source energy output for comparison. Thegasof interestis
present in the measurement tube, however, the energy of the beam will be
attenuated at the specific absorption wavelength.

After passing through the two tubes, the radiant beams are reflected and
imaged by asecond concave mirror onto aphoton detector. A spectral filter,
located just in front of the detector, representsthe precise“window” of the
absorption band for the specific gas of interest. Energy outsidethebandis
eliminated.

The detector convertsthe optical energy from the radiant beamsinto an
electrical signal whichismodulated in proportion to the gas concentration.

Start-up and Operation
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Auto Zero
7110 Amplifier
Preamp
| Thermistor] ] AtoD
| u 0 —— To CPU
— | Converter
IR Pb/Se M
| Source Sensor | v
| | §
[ontt |
| Auto-
| | Range 0-1Vdc
[ - | A Concentration
- — —T— — ===l T Digitial to ”| and Range
Analog
Chopper
| e Come Lo | Gon5™ -
— Adjustment 4-20 mA dc
Adiustment € Concentration
) and Range
A
> Alarm 1
Alarm 2
System
> Failure
Alarm
Keyboard > h - RS2%2
Central
Proces_sing .| Range
Unit Contacts (4)
(CPU)
» Valve
Control
< Remote Span
Control
Ato D Conv Remote Zero
Supply Control
Cal
Contact

Block Diagram of the Model 7120 Electronics
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3.4 Circuit Description

Infrared energy light pulses are focused on the lead Selenide (PbSe) sensor at
a400 Hz rate; this causesits photoconduction to change in proportion to the
IR signal strength. Therefore photoconduction occurs, thereisaminute
changein the voltage level across the sensor which is noted by thetwo
voltage followers, UIA and UIB, located on preamplifier PCB C72758, refer
to schematic C28165. Theinfrared energy pulsations are converted into a
small 400 Hz el ectronic waveform.

Theissignal isamplified by thedifferential amplifier, UIC, whose capacitor-
coupled input blocksthe DC voltage present in theinput signal. This
differential amplifier isdesigned to have avery high common moderejection
ratio. Thisoutput signal will be aseriesof pulses, the*reference” and
“measurement” signalsone after the other. These arefurther amplified by
using the booster amplifier U1D.

Thereference and measurement signalsareidentified by an optical system
that detectsthe position of the chopper wheel.

Thelight from alight source, the optical coupler lamp, isreflected by the
white parts of the collar on the chopper wheel. misreflected light causesa
photo conductive element to conduct. USA and U5B sense this and generate
asguare wave of corresponding width. TheseID pulsetrainsare utilized to
separatethe measuring and referencesignals.

The source output can fluctuate dueto line voltage fluctuations, aging of the
source, or contamination of thecells, resulting in corresponding signal level
changes which would cause an error in the reading. Thisis corrected by the
automatic level control (ALC) circuit, V3. Both the reference and
measurement pul ses are passed through the AL C, but only thereference
pulseisused to control the gain of the ALC. Asaresult, the reference pulse,
at itsoutput, remains at aconstant level despite any changesin the energy
reaching thedetector.

The completevideo signal isfirst clamped to the zero level by zero restorer
circuit U2C and U2D and the reference signal is separated from the video
signal by ~r switch Q1, whichiscontrolled by the ID pulsesfrom U5A. This
signal isfed to therectifier input of tthe ALC asacontrolling signal for the
gain control circuit. m e output reference signal level isalways constant and
isdetermined by theinternal resistors of theamplifier. m e measurement
signal level will be equal to theinput signal multiplied by the gain of the
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ALCamplifier.

The output of the ALC isthe video signal superimposed onaDC level. This
signal isclamped to ground level by means of the zero restorer, U4A and
U4B. Thereference ID pulse and measurement ID pul se are used to separate
their respective signalsby FET switches Q2 and Q3, and the measurement
peak isinverted by U4D.

The measurement pulseisfed to the auto-zero circuit which usesadigital
successi ve-approximation techniqueto equalizethemeasurement and
reference peakswhilethe cell contains zero gas. The auto-zero circuit holds
its gain during the measurement period. Asaresult, any imbalance in thetwo
peaksiscorrected, and the analyzer iseffectively zeroed.

The output of the auto zero circuit, i.e., theinverted measurement peak and
thereference peak, isfed to asumming amplifier, U6A. The summing action
addsthe two waveformsto produce a single waveform with excursions
abovethezero level (from the reference peak), and below it (from the
measurement peak). Theav

erage then correspondsto the difference between the peaks, and, properly
filtered, becomesthe output signal. The summed signal isfed to thelow pass
filter U6B, whose output isaDC signal fed to an amplifier, U6C, which
producesthepreamplifier output.

3.5 Digital Signal Processing & Electronics

TheModel 7120 usesan 8031 microcontroller (Central Processing
Unit—CPU) with 32 kB of RAM and 128 kB of ROM to control all signal
processing, input/output, and display functionsfor theanayzer. System
power issupplied from auniversal power supply modul e designed (C65507)
to be compatiblewith any international power source. (See Major Internal
Componentsin chapter Maintenance for the location of the power supply
and the main electronic PC boards.)

The Temperature Control board (C69535A) is set to asingle voltage
(110 0r 220 VAC) and set the temperature of the sampling system at 45°C.
Thesignal processing el ectroni csincluding the microprocessor, analog to
digital, and digital to analog convertersarelocated on the Motherboard
(C67435B) on side of the case.

The Auto-Zero amplifier PCB board is mounted on top of the
Motherboard. These boards are accessible by sliding the system out of the
case.

The Temperature Control Board keepsthe temperature of the measur-
ing cell regulated to within 0.1 degree C. A thermistor isused to measure the
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temperature, and a zero-crossing switch regulatesthe power of the heaters
inside the sample chamber. Theresult isasensor output signal that istem-
peratureindependent.

The output of the preamp isfed to variable gain amplifier, which
provides automatic range switching under control of the CPU. The output
from thevariable gain amplifier issent to an 18 bit analog to digital con-
verter.

Thedigital concentration signal along with input from the control panel
is processed by the CPU and passed on to the 12-bit DA C, which outputs O-
1V dc Concentration and Range I D signals. An voltage-to-current converter
provides4-20 mA dc concentration signal and range I 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
failurealarmit performstiming and linearizing taskstoo.

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.

3.6 Linearizer

The output of the NDIR analyzer bench isnon-linear (thisisdueto the effect
known as“BeersLaw”). Figure | showsthisnon-linear response.

NDIR Bench Output

Gas Concentration

In order to produce alinear signal response, acompensation curveis
required (seeFigurell). Therefore, alinearizer softwareroutineisincluded
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to create alinear response. Refer to section 4.3.7 and 4.8.2 to see how
linearizer isprogrammed.

Figure Il

Linearizer Output

Linearizer Input

Piece-wise approximation isthe method used to linearizethe signal, i.e., the
linearizer’ soutput to i nput relationship can be graphed asanumber of
straight line segments connected together to approximatethedesired curve
that would be required to compensate for the nonlinearity of the bench

The points at which the compensation curve changes slope are called
breakpoints. The slope of each segment correspondsto the gain of the
linearizer in that segment, and thisgain hasto vary according to the input
voltage. Thisisachieved through software by adjusting amultiplier factor at
each straight line segment. Thelinearizer has nine specific voltage segments.

3.7 Control Unit

The Control Unit that controlsthe zero cycle and the sample system,
which may be common for all other Control Unitsis called the Slave Control
Unit. The master is unique because it contains the timer PC board and mode
switching programming for operation of any internal/external calibration or
auxillary valving.

Themaster control unit drivesthe other control unitscalled slaves. The
slave control unit hasall thefeatures of the master except timing and control
of thesamplesystem.

When asystem containsthe automatic calibration option, all control
unitsare slaves. The Auto-Cal function control s the sample system and the
zero cycleand provides aspan cycle.
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3.8 AUTOMATIC FUNCTION
The eventstalking place during azero cycleare asfollows:

|. The zero cycle startswith activation of the calibration contact. The
analyzer outputs are held during the zero cycle.

2. The Auto Zero solenoid valveis activated and zero gas replacesthe
sample. (Thisvalve may beinternal or external to the Model 7100
enclosure).

3. At about minute one in the cycle. The Auto Zero board then beginsits
zeroing function, adjusting the processing circuitry of theanalyzer to develop
azero signal output. During this period, the analyzer display may swing
from below zeroto abovefullscale several timesbeforeit finally settlesto
zerooutput. The“hold” feature preventsthese wide output excursionsfrom
affecting the anal og output and trigger alarms. The Auto Zero circuit board
function takes about 6 minutesto compl ete. It isimportant that zero gasis
continually purging thecell during thistime.

4. At around the 5th minute, the Auto Zero solenoid valve is deactivated and
samplereplacesthe zero gas.

5. The hold featureis deactivated and the display startsreading the sample
again, and the anal og output soon startstracking.
Thisconcludesthe zero cycle.

Thetime between zero cycles, may be programmed to last from one (1) to 23
hours.

For “ Purity Measurements” typical zeroing isperformed every 3 hours. This
may increase or decrease depending upon the complexity of the application
involved.

Start-up and Operation
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Operation

4.1 Introduction

Although the Model 7120 isusually programmed to your application at
thefactory, it can be further configured at the operator level, or even, cau-
tioudly, reprogrammed. Depending on the specificsof the application, this
might include all 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.

»  Specia functionssetup:
e Setoutputreversal.
e Setpolarity reversal or offset output.S
e Setgainamplification.
Before you configure your 7120, the following default valuesarein

effect: RANGE/APPLICATIONS: refer to data sheet on the first page of
thismanual;

Range: Manua

AlarmRelays. Defeated, 0.00%, HI, NOT Fail/Safe, not latching
Zexo: Auto, every 0 days 0 hours

Span:  Auto, at 10%, every 0 days, at O hours

Password: TAI
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4.2 Using the Controls

To getthe proper response from these controls, press the desired key
(ESCAPE or ENTER—DOWN or UP). To enter the screen menu, press any
key.

Theitem thatis between arrows on the screen is the item that is currently
selectable by pressing the ENTER enterkey.

Inthese instructions, to ENTER means to press the ENTER KEY, and to
ESCAPE means to press the ESCAPE KEY. To scroll UP (or scroll DOWN)
means to press UP or DOWN keys as many times as necessary to reach the
required menuitem.

4.2.1 Mode/Function Selection

When the analyzer is first powered up, and has completed its initialization
and selfdiagnostics, ESCAPE toggles the instrument betweenthe ANALYZE
screen (Analysis Mode) and the MAIN MENU screen (Setup Mode). The
ANALYZE screen is the only screen of the Analysis Mode.

The MAIN MENU screen is the top level in a series of screens used in the
Setup Modeto configure the analyzer for the specific application. The DOWN/
UP commands scroll through the options displayed on the VFD screen. The
selectable option appears between arrows. When you reach the desired option
by scrolling, ENTER the selection as described below.

ESCAPE takes you back up the hierarchy of screens until youreach the
ANALYZEMODE. ESCAPING any further justtoggles between the MAIN
MENU and the ANALYZE screen.

NOTE: Themain menu times out after 5 (five) seconds, returning
to the analyze screen. Submenustime out after 10 minutes.

4.2.1.1 Analysis Mode

This isthe normal operating mode. The analyzer monitors the oconcentra-
tion ofthe mixure content of the sample, displays the percent of the concentra-
tion in the sample stream, and warns of any alarm conditions. Pressing any key
switches you to Setup Mode. Setup Mode switches back to Analyze Mode if
no controls are used for more than five seconds.
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Figure 4-1: Hierarchy of Functions and Subfunctions

“P\ Teledyne Analytical Instruments 4-3



4 Operation Model 7120

4.2.1.2 Setup Mode

The MAIN MENU consists of 14 functions you can use to customize and
check the operation ofthe analyzer. Figure 4-1 shows the functions available
withthe 7100. They are listed here with brief descriptions:

1 AUTO-CAL: Usedtodefineand/or start an automatic calibration
sequence.

2 PSWD: Used to establish password protection or change the
existing password.

3 LOGOUT: Logging out prevents unauthorized tampering with
theanalyzer settings.

4 MODEL: DisplaysManufacturer, Model, and Softwareversion
of theinstrument.

5 SELF-TEST: Theinstrument performsaself-diagnostic routine
to check the integrity of the power supply, output boards, cell and
amplifiers.

6 SPAN: Set up and/or start aspan calibration.

7 ZERO:startazero calibration.

8 ALARMS: Used to set the alarm setpoints and determine
whether each alarm will be active or defeated, HI or LO acting,
latching or not, and failsafe or not.

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

10 HARDW-VAR: Thisfunction displays parameters used by the
software for some calculations. Itisatroubleshooting tool to be
used by qualifiedtechnicians.

11 FILTER: Thisfunction setsthedigital filter from 0to 10, 0
being faster responsetime, and 10 being the slowest. The default
is4.

12 CAL_OUTPUT: Calibrate Analog Output

13 APPLICATIONS: Restricted function, not generally accessed
by the end user. Used to define up to three analysisranges and a
calibration range (including impurity, background low end of
range, high end of range, and % of ppm units).

14 ALOGORITHM: Arestricted function, not generally accessed
by the end user. Used to linearize the output for the range of
interest.
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15 OFFSET: Thisfunction helps set anon-zero offset to the zero
calibration. Itisuseful when zeroing the analyzer with a
background gasthat isdifferent than the sample.

16 CAL-INDEPD: Not generally accessed buy the end user.
Forcesanalyzer to bein independent calibration mode.

17 STANDBY': Remove power to outputs and displays, but
maintain power tointernal circuitry.

Any function can be selected atany time. Just scroll through the MAIN
MENU with the DOWN/UP keys to the appropriate function,and ENTER it.
The analyzer willimmediately start that function, unless password restrictions
havebeen assigned. (Password assignment is explained furtheron.)

All ofthese functions are described in greater detail in the procedures
starting in section4.3. The VFD screen texts used to illustrate the procedures
are reproduced in a MoOnospaced type style.

4.2.2 Data Entry

4.2.2.1 ENTER

When the selected optionis a function on the Main Menu screen, the
function name appears between the arrows on the screen. Youactivate the
functionby the ENTER key.

When the selected option is a function or subfunction, ENTER moves
the display to the VFD screen for that function or subfunction.

When the selected option is a modifiable item, theUP or DOWN keys
canbeused to increment or decrement that modifiable item to the value or action
youwant. Then you ENTER the item, which also puts you into the next field to
continueprogramming.

When the last field is entered, ENTER takes you to the next screen in the
process, or if the process is completed, ENTER takes you back to the ANA-
LYZEscreen.

4.2.2.2 ESCAPE

Pressing the ESCAPE key takes you back to the previous screen.
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Ifyoudonot wish to continue a function, you can abort the session by
escaping . Escaping a function takes the analyzer back to the previous screen, or
tothe ANALYZE Function, depending on the function escaped.

reproduced, at the appropriate point in the procedure, inaMono-
spaced type style. Push-button names are printed in Oblique type.

4.3.2 Setting up an AUTO-CAL

When proper automatic valving is connected (see chapter 3, installation),
the Analyzer can cycleitselfthrough a sequence of steps that automatically zero
and span the instrument.

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 7100 is accurate to 2-3 %. Accordingly, internally sched-
uled calibrations can vary 2-3 % per day.

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

Tosetupan AUTO-CAL cycle:
The VFD will display five subfunctions.

Call out MAIN MENU, scroll to AUTO-CAL function,and ENTER. A
new screen for ZERO/SPAN set appears.

ZERO 1in @d @h off
SPAN 1n @d @h off

Use UP or DOWN key to blink ZERO (or SPAN), then Enter. (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

Use UP or DOWN key to set a value in days, then ENTER to move to the
start-time value in hours. Use UP or DOWN keys to set a start-time value, then
ENTER.

To turn ON the SPAN and/or ZERO cycles (to activate AUTO-CAL): useUP
or DOWN keys to set the OFF/ON field to ON. You can now turn these fields
ON because there is anonzero span time defined.
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4.3.3 Password Protection

Before aunique password is assigned, the system assigns TAl by default.
This password will be displayed automatically. The operator just presses the
Enterkey to be allowed total access to the instrument’s features.

Ifapasswordis assigned, then setting the following system parameters can
be done only after the password is entered: alarm setpoints, AUTO-CAL
setup. ZERO/SPAN calibration assigning anew password, range/application
selections, and curve algorithm linearization. (APPLICATION and ALGO-
RITHM are covered in the programming section.) However, the instrument can
stillbe used for analysis or for initiating a self-test without entering the password.
To defeat security the password 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.

4.3.3.1 Entering the Password

Toinstall anew password or change a previously installed password, you
mustkeyinand ENTER the old password first. [fthe default password is in
effect, pressing the ENTER button will enter the default TAl password for you.

Call out MAIN MENU setup by selecting any controls

Use the UP or DOWN key to scroll the blinking over to PSWD, and press
Enterto select the password function. Either the default TAl password or AAA
place holders for an existing password will appear on screen depending on
whether ornotapassword has been previously installed.

Enter password:
TAI

or

Enter password:
AAA

The screen prompts you to enter the current password. If you are not using
password protection, press Enter to accept TAl as the default password. Ifa
password has been previously installed, enter the password using the ENTER
key to scroll through the letters, and the UP or DOW N key to change the
letters to the proper password. The last ENTER enters the password.

Inafew seconds, you will be given the opportunity to change this pass-
word or keep it and go on.

Change Password?
<ENT>=Yes <ESC>=No
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Press Escape to move on, or proceed as in Changing the Password,
below.

4.3.3.2 Installing or Changing the Password

Ifyouwantto install apassword, or change an existing password, proceed
as above in Entering the Password. When you are given the opportunity to
change the password:

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

Enter to change the password (either the default TAl or the previously
assigned password), or press Escape to keep the existing password and move
on.

Ifyou chose Enter to change the password, the password assignment
screenappears.

Select new password
TAI

or
Select new password
AAA

Enter the password using theUP or DOWN keys and ENTER to scroll
through the existing password letters, and the UP or DOWN keys to change the
letters to the new password. The full set of 94 characters available for password
useare shown inthe table below.

Characters Available for Password Definition:

A B C D E F G H I J
K L M N 0] P Q R S T
U \Y W X Y z L ¥ ] n
_ h a b c d e f g h
i J k | m n o] p q r
s t u \Y w X y z { |
} - ! " # $ % & - (
) * + - - - / 0 1 2
3 4 5 6 7 8 9 : : <
= > ? @
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When you have finished typing the new password, press Enter. A verifica-
tion screen appears. The screen will prompt you to retype your password for
verification.

Enter PWD To Verify:
AAA

Use the UP/DOWN key to retype your password and use ENTER to
scroll through the letters, and last enter will complete verification. Y our password
will be stored in the microprocessor and the system will immediately switch to
the Analyze screen, and younow have access to all instrument functions.

Ifall alarms are defeated, the Analyze screen appears as:

1.95 % CO2
nR1: g — 190 Anlz

Ifanalarmistripped, the second line will change to show which alarm itis:

1.95 % CO2
AL-1

NOTE:If you log off the system using the LOGOUT function in the
MAIN MENU, you will now be required to reenter the password
to gain access to Alarm, and Range functions.

4.3.4 Logging Out

The LOGOUT function provides aconvenient means of leaving the analyzer
inapassword protected mode without having to shut the instrument off. By
entering LOGOUT, you effectively log offthe instrument leaving the system
protected againstuse until the password isreentered. To log out, scroll to field of
LOGOUT function,and ENTER to logout The screen will display the message:

Protected until
password entered

4.3.5 System Self-Diagnostic Test

The Model 7100 has abuilt-in self-diagnostic testing routine. Preprogram-
ming signals are sent through the power supply, output board, preamp board and
sensor circuit. The return signal is analyzed, and at the end of the test the status
ofeach functionis displayed on the screen, either as OK or as anumber between
1 and 1024. (See System Self Diagnostic Test in chapter 5 for number code.)
Ifany ofthe functions fails, the System Alarm s tripped.

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

n4
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The selfdiagnostics are run automatically by the analyzer whenever the
instrument is turned on, but the test can also be run by the operator at will. To
initiate a self diagnostic test during operation, use the UP/DOWN key to scroll
through the MAIN MENU to the SELF-TEST and Enter. The screen will follow
the running ofthe diagnostic.

RUNNING DIAGNOSTIC
Testing Preamp — Cell

When the testing is complete, the results are displayed.

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

The module s functioning properly ifitis followed by OK. A number
indicates a problem ina specific area ofthe instrument. Refer to Chapter 5
Maintenance and Troubleshooting fornumber-code information. The results
screen alternates for atime with:

Press Any Key
To Continue...

Thenthe analyzerreturns to the initial System screen.

4.3.6 The Model Screen

Scroll through the MAIN MENU to MODEL and Enter. The screen
displays the manufacturer, model, and software version information.

4.3.7 Checking Linearity with ALGORITHM
Use UP/DOWN control to select ALGORITHM, and Enter.

sel rng to set algo:
—> @1 @2 @3 <—

Use the UP/DOWN Control to select the range: 01, 02, or 03. Then press
Enter.

Gas Use: Co2
Range: g — 10%

Enteragain.

Algorithm setup:
VERIFY SET UP

Use UP/DOWN key to select and Enter VERIFY to check whether the
linearization has been accomplished satisfactorily.
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Dpt INPUT OUTPUT
@ @.00 ?.00

The leftmost digit (under Dpt) is the number of the data point being moni-
tored. Use the UP/DOWN key to select the successive points.

The INPUT value is the input to the linearizer. It is the simulated output of
the analyzer. You do not need to actually flow gas.

The OUTPUT value is the output of the linearizer. It should be the ACTU-
AL concentration of the span gas being simulated.

Ifthe OUTPUT value shown is not correct, the linearization must be correct-
ed. ESCAPE to return to the previous screen. Select and Enter SET UP to
Calibration Mode screen.

Select algorithm
mode : AUTO

There are two ways to linearize: AUTO and MANUAL: The auto mode
requires as many calibration gases as there will be correction points along the
curve. The user decides on the number of points, based on the precision re-
quired.

The manual mode only requires entering the values for each correction
pointinto the microprocessor via the front panel buttons. Again, the number of
pointsrequired is determined by the user.

4.3.8 Troubleshooting information

Accessingthe HARDW VAR function will allow aqualified technician
to get further information on the health of the analyzer. This isacomplimentary
troubleshootingtool to SELF-TEST. Informationdisplayed inthe VFD display is
shownbelow:

Calib_factor=5.00 (Thisisthe slope calibration value of the span,
defaultis 5.00)

AtoD ave = 1289 (This is theraw ADC count, -262144 to
262143 are acceptable raw counts but must still
be evaluated by knowing what gas is flowing
through the analyzer)

10ftset[r][g] =492 (Thisis the current zero offset from the zero
calibration ofthe gain and range the instrument is
on atthe moment. It should be between

10,000 to 10,000)
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Hard offset C=3015 (Thisistheraw DAC countofthe Coarsezero
adjustment. It should read between 0 and 4095)

Hard offset F=2715 (Thisistheraw DAC countofthe Finezero
adjustment. It should read between 0 and 4095)

Current gain = 4  (Thisisthe gaintheanalyzerison,itshouldread
between 0 and 9)

4.3.9 Digital Filter Setup

The 7100 analyzer has the option of decreasing or increasing the amount
of filtering on the signal. This feature enhances the basic filtering done by the
analog circuits by setting the amount of digital filtering effected by the micropro-
cessor. Toaccess the digital filter setup, scroll through the menu and select
FILTER. Press the Enter key to see the following screen:

Enter Digital
Filter: 4

The number on the second row can be adjusted from 0, minimum digital
filtering, to 10, maximum digital filtering. The default setting is 4 and that should
suffice for most applications. Insome applications where speeding the response
time with some trade offin noise is of value, the operator could decrease the
number of the digital filter. Inapplications where the signal is noisy, the operator
could switch to ahigher number; the response time is slowed down though.

10to0 90% response time on the different settings to a step input is
shown below. This response time does not include the contributions of the bench
sampling system and the preamplifier near the detector.

Setting 10-90% Response
(seconds)

0 2.5

1 5

2 10

3 20

4 40

5 80
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6 160
7 320
8 640
9 1280
10 2360

Theresponse time listed above can and will change depending on the
application and they merely serve toillustrate the effect of the digital filter. The
digital filter disengages if there is an upset that is more than 5% of full scale. As
thereading comes within the range, the filter becomes active once again.

4.3.10 Zero Offset Adjustment

The software in this instrument provides a way to enter an offset on the
zero operation of the analyzer. Ifthe background gas ofthe processis different
than the zero calibration gas being used, the reading will have an offset that will
be constant throughoutits working range. Thus, the need to provide an offset
when the instrument is being zeroed.

How toaccess the offset function:

Toaccess this function, Scroll through the menu and select OFFSET.
Press the Enter key to see the following screen:

Enterzero offset:
0.00 %

The offset value can be modified by using the Up/Down keys. Next section
shows how to select this value. Suffice to say that whatever value you enter, will
be automatically added to the reading. Thus, if you entered -0.10 %, atthe end
ofthe zero the display will show -0.10 %.

When the instrument enters the zero mode in AUTO, the instrument will do
the work of bringing the reading back to zero plus the offset value that was
entered. Ifyouchose MANual zero mode, then you must adjustthe zero of the
instrument the corresponding section of the manual but with one difference:
instead of bringing the display to read zero, you must make the display read zero
plusthe value entered as offset.
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Howthe offset valueis selected:

To find out what the offset value should be, the intended zero calibration
gas and the mix of the process background gas mustbe procured. This of course
assumes that the zero gas and the process background gas are very different and
thatan offset will occur.

1. Letthe intended zero calibration gas flow through the 7100 sample cell
(this assumes that you have started up your system as recommended by the
manual or technical personnel) and do a zero on the instrument. Leave the offset
settozero value.

2. Atthe end ofthe zero function, make sure the analyzer reads zero.
3.Spanthe analyzer

4.Flow the process background gas mix through the 7100 sample cell on
the Analyze mode. Wait for the reading to become stable. Write thereading
down. Change the sign of thereading: This is the offset to be entered.

5.Doamanual runto check the analyzer operation. Reintroduce the zero
calibration gas. Enter the zero Offset value as explained above.

6. Check that the instrument reads the entered offset.

7.Reintroduce the process background gas mix to the 7100 sample cell in
the Analyze mode. It should read close to zero once the reading is stable (+/-
1% error of full scale).

Spanning the 7100:

Since the instrument might be spanned with abackground gas the same
asthe zero calibration gas, the span value to be entered should be the span
concentration plus the offset value (if the offset value has aminus sign then
algebraically itbecomes a subtraction).

4.3.11 CAL-OUT Function

Selectingthe CAL-OUT function inmenumakes possibleto calibrate the
outputofthe 4 to 20 madc. Inhardware terms, this function calibrates the Digital
to Analog converter that feeds a signal to the 4 to 20 madc E/I converter.
Calibrating the 4 to 20 madc output should be part of routine maintenance.

To calibrate the 4 to 20 madc output, a calibrated multi-meter configured
as an ammeter has to be connected to the analyzer to monitor the output. When
ready, enter the CAL-OUT function. The following screen will be shown on the
VFDdisplay:
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Adjst output to 4ma
<ENT> to OK: -7

Use the Up or Down key to adjust the number on the VFD display. The
range of thisnumber is from—255t0 255. As this number changes, so should the
reading of the ammeter. Adjust this number until the reading of the ammeter s, as
close as possible, 4.00 madc. Press the enter to continue to the 20 madc adjust-
ment:

Adjst output to 20ma
<ENT> to OK: )

Again, Use the Up or Down key to adjust this number until the ammeter
reads, as close as possible, 20.0 madc. Press the Enter key to continue to the
NAMUR option.

NAMUR NE43 output?
<ENT> to OK: NO

The default setting is NO. That means the 4 to 20 madc (and 0-1 vdc) are
linear and show no discontinuities throughout its range of operation, approxi-
mately from 2.4 madc to 21.6 madc. Ifyouswitchitto YES by using Up or
Down keys, the output of the 4 to 20 madc will conform to NAMUR standard
NE43. If selected, the output of the 2 to 20 madc will exhibit a breakdown at
readings below 3.8 madc and above 20.5 madc approximately. These break-
downs, indicate a failure on the analyzer. Please refer tothe NAMUR NE43
standard for detailed information.

All the settings of this function are stored and are remembered after power
loss. Ifinstrument is cold started (returned to factory settings) the settings will be
returned to 0 and non-NAMUR NE43 compliant.

NOTE: Analog 0-1 vdc output does not get calibrated when 4 to
20 madc is adjusted, due to errors introduced by its own
electronics.
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4.4 The Zero and Span Functions

(1) The Model 7100 can have as many as three analysis ranges plus a
special calibrationrange (Cal Range); and the analysis ranges, if more than one,
may be programmed for separate or identical gas applications.

(2) Ifallranges are for the same application, then you will notneed the Cal
Range. Calibrating any one of the ranges will automatically calibrate the others.

(3)If: a) eachrange is programmed for a different gas application, b) your
sensor calibration has drifted less than 10 %, and c¢) your Cal Range was cali-
brated along with your other ranges when last calibrated, then you canuse the
CalRangeto calibrate all applications ranges at once.

Ifyour Model 7100 analyzer fits the paragraph (3) description, above, use
the Cal Range. If your analyzer has drifted more than 10 %, calibrate each range
individually.

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.

Theanalyzeris calibrated using reference, zero, and span gases. Gas
requirements are covered in detail in chapter 3, section 3.4 Gas Connections.
Check that calibration gases are connected to the analyzer according to the
instructions in section 3.4, observing all the prescribed 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.

Readjustthe gas pressure into the analyzeruntil the flowrate through the
sensor settles between 50 to 200 cc/min (approximately 0.1 to 0.4 scth).

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

The ZERO functioninthe MAIN MENU is used to enter the zero calibra-
tion function. Zero calibration can be performed in either the automatic or manual
mode.

CAUTION: If you are zeroing the Cal Range by itself (multiple

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

Make sure the zero gas is flowing to the instrument. If you geta CELL
CANNOT BE BALANCED message while zeroing skip to section4.4.1.3.

44.1.1 AutoMode Zeroing

Observe the precautions insections 4.4 and4.4.1, above.Scroll to ZERO
function buy using UP/DOWN control and enter the zero function mode. The
screen allows youto select whether the zero calibration is to be performed
automatically ormanually. Use the UP/DOWN key to toggle between AUTO
and MAN zero settling. Stop when AUTO appears, blinking, on the display.

Select zero
mode: AUTO

Press Enter to begin zeroing.

#HiHH HHE % C02
Slope=#._### C—Zero

Thebeginning zero level is shown in the upper left corner of the display. As
the zero reading settles, the screen displays and updates information on Slope=in
ppm/second (unless the Slope starts within the acceptable zero range and does
notneed to settle further). The system first does a course zero, shown in the
lower right corner of the screen as C—Zero, for approximate 3 min, and then does
afine zero, and displays F—Zero, forapproximate 3 min.

Then, and whenever Slope is less than 0.01 for at least 3 min, instead of
Slope you will see a countdown: 9 Left, 8 Left, and so fourth. These are software
steps in the zeroing process that the system must complete, AFTER settling,
before it can go back to Analyze. Software zero is indicated by S—Zero in the
lowerrightcorner.

HitHH _H#HE % Co2
4 Left=#_#H## S—Zero

The zeroing process will automatically conclude when the output is within
the acceptable range fora good zero. Then the analyzer automatically returns to
the Analyze mode.
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4.4.1.2 Manual Mode Zeroing

Scrollto Zero and enter the Zero function. The screen that appears allows
youto selectbetween automatic or manual zero calibration. Use the UP/DOWN
keystotoggle between AUTO and MAN zero settling. Stop when MANUAL
appears, blinking, onthe display.

Select zero
mode: MANUAL

Enterto beginthe zero calibration. After a few seconds the first of three
zeroing screens appears. The number in the upper lefthand corner is the first-
stage zero offset. The microprocessor samples the outputata predetermined
rate.

i A % CO2
Zero adj:2048 C-Zero

The analyzer goes through C—Zero, F—Zero, and S—Zero. During C—Zero
and F-Zero, use the UP/DOWN keys to adjust displayed Zero ad;j: value as
close as possible to zero. Then, press Enter.

S—Zero starts. During S—Zero, the Microcontroller takes control as in Auto
Mode Zeroing, above. It calculates the differences between successive sam-
plings and displays the rate of change as Slope=a value in parts per million per
second (ppm/s).

#HittH #E % Cco2
Slope=# . ### S—Zero

Generally, youhave a good zero when Slope is less than 0.05 ppm/s for
about 30 seconds.

Once zero settling completes, the information is stored in the analyzer’s
memory, and the instrument automatically returns to the Analyze mode.

4.4.1.3 Cell Failure

Cellfailurein the 7100 is usually associated with inability to zero the
instrument with areasonable voltage differential across the Wheatstone bridge. If
this should ever happen, the 7100 system alarm trips, and the VFD displays a
failuremessage.

Cell cannot be balanced
Check your zero gas

Beforereplacing the sensor:
a. Check your zero gasto make sureit iswithin specifications.
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b. Check for |eaks downstream from the sensor, where contamina-
tion may beleaking into the system.

c. Check flowmeter to ensurethat theflow is no morethan
200SCCM

d. Check temperaturecontroller board.
e. Check gastemperature.

Ifnone ofthe above as indicated, the sensor may need to be replaced.
Check warranty, and contact Analytical Instruments Customer Service.

4.4.2 Span Cal

The Spanbutton on the front panel is used to span calibrate the analyzer.
Span calibration can be performed in either the automatic or manual mode.

CAUTION: If you are spanning 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
spanning in the Cal Range.

Make sure the span gas is flowing to the instrument.

4.4.2.1 Auto Mode Spanning

Observeall precautions insections 4.4 and 4.4.2, above. Scroll SPAN and
enter the span function. The screen that appears allows you to select whether the
span calibration is to be performed automatically or manually. Use the UP/
DOWN key to toggle between AUTO and MAN span settling. Stop when AUTO
appears, blinking, onthedisplay.

Select span
mode: AUTO

Enter to move to the next screen.

Span Val: 2000 %
<ENT> To begin span

Use UP/DOWN key to change the span setting value.
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ENTER willmove the blinking field to units (%/ppm). Use UP/DOWN key
to select the units, as necessary. When you have set the concentration of the
span gas you are using, Enter to begin the Span calibration.

HHH . HH% Cco2
Slope=# . ### Span

Thebeginning span value is shown in the upper left corner of the display.
Asthe spanreading settles, the screen displays and updates information on
Slope. Spanning automatically ends when the span output corresponds, within
tolerance, to the value of the span gas concentration. Then the instrument auto-
matically returns to the analyze mode.

4.4.2.2 Manual Mode Spanning

Scroll Span by using UP/DOWN key and Enter to start the Span function.
The screen thatappears allows you to select whether the span calibrationis to
be performed automatically ormanually.

Select span
mode: MANUAL

Use the UP/DOWN key to toggle between AUTO and MAN span setting.
Stop when MAN appears, blinking, on the display. ENTER to move to next
subfunctionscreen

Span Val: 20.00 %
<ENT> To begin span

Using the UP/DOWN key changes the span value, as necessary. Enter to
move to the units field (%/ppm). Use UP/DOWN key to select unit.

Press Enter to enter the span value into the system and begin the span
calibration.

Once the span has begun, the microprocessor samples the outputata
predeterminedrate. It calculates the difference between successive samplings
and displays this difference as Slope on the screen. It takes several seconds for
the first Slope value to display. Slope indicates rate of change of the Span
reading. [tisasensitive indicator of stability.

HHH . HH% co2
Slope=# . ### Span

When the Span value displayed on the screen is sufficiently stable, press
Enter. (Generally, when the Span reading changes by 1 % or less of the range
being calibrated for a period of ten minutes it is sufficiently stable.) Once Enter
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ispressed, the Span reading changes to the correct value. The instrument then
automatically enters the Analyze function.

4.5 The Alarms Function

The Model 7100 is equipped with 6 fully adjustable set points concentra-
tion with two alarms and a system failure alarmrelay. Each alarmrelay has aset
of form “C" contacts rated for 3 amperes resistive load at250 V ac. See Figure
in Chapter 3, Installation and/or the Interconnection Diagram included at the
back ofthis manual forrelay terminal connections.

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

The concentration alarms can be configured from the front panel as either
high or low alarms by the operator. The alarm modes can be set as latching or
non-latching, and either fail-safe or non-fail-safe, or, they can be defeated
altogether. The setpoints for the alarms are also established using this function.

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

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

Setting an dlarm 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:

» 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?

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

3. Areeither of theaarmsto 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
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alarm statuswill terminate when process conditionsrevert to non-
alarmconditions.

4. Areeither of thealarmsto be defeated?

Thedefeat alarm modeisincorporated into theaarm circuit so
that mai ntenance can be performed under conditionswhich
would normally activatethealarms.

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

Ifyouare using password protection, you will need to enter your password
toaccess the alarm functions. Follow the instructions in section 4.3.3 to enter
your password. Once you have clearance to proceed, enter the Alarm function.

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

Press the Alarm button on the front panel to enter the Alarm function.
Make sure that 01 is blinking.

Sel rng to set alm:
—> @1 @2 @3 <—

Setup the Range 1 alarm by moving the blinking over to 01 using the UP/
DOWN arrow keys. Then Enter. Check the gas application and range limits as
displayed onthe screen.

Gas use: CO02
Range: O0—- 10 %

Press enter again to set the alarm setpoints.

Sel %/ppm alm to set
AL1-PPM AL2-PPM

Use the UP/DOWN keys to choose between % or ppm units. Then
Enter to move to the next screen.

AL1l: 1900 ppm HI
DFft:N Fs:N Ltch:N

Five parameters can be changed on this screen:

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

» Defeated? Dft:Y/N (Y es/NO)

» Falsafe?FsY/N (Yes/No)

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

* Todefinethe setpoint, use the UP/DOWN key while screen is
blinking over to AL 1: ###. Usethe UP/DOWN key to change
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the number. Holding down the key speeds up the incrementing or
decrementing.

e After the number (value) has been choosed, use Enter to move
the desired parameter. Then use the UP/DOWN keysto change
theparameter.

e Oncethe parametersfor darm have been set, Enter thealarm
function again, and repeat this procedure for next alarm.

e Toreset alatched alarm, go to Dft- and then use either UP two
times or DOWN two times. (Toggleit to Y and then back to N.)

—OR -

Go to Ltch- and then use either UP two times or DOWN two
times. (ToggleittoN and back toY.)

4.6 The Range Select Function

The Range function allows you to manually select the concentration range
ofanalysis (MANUAL), orto select automatic range switching (AUTO).

Inthe MANUAL screen, you are further allowed to define the high and low
(concentration) limits of each Range, and select a single, fixed range torun.

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.

Inthe AUTO screen, you are further allowed to select which gas application
(PREVIOUSLY defined in APPLICATION function) to run.

4.6.1 Manual (Select/Define Range) Screen

The Manual range-switching mode allows youto selectasingle, fixed
analysisrange. [tthenallows youto redefine the upper and lower limits, for the
range.

Use UP/DOWN key to start the RANGE function,and ENTER

Select range
mode: MANUAL
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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.

Ifabove screen displays, use the UP/DOWN arrow keys to Select MANU-
AL, and press Enter.

Select range to run
—> @1 @2 @3 CAL<-

Use the UP/DOWN keys to select the range: 01, 02, 03, or CAL. Then
press Enter.

Gas use: co2
Range: g — 10 %

Usethe ENTER key to move the range to low-end field. Use ENTER
key to move the range to high-end field. Use the UP/DOWN keys to change
the values of the fields.

Press Escape toreturn to the previous screen to select or define another
range.

Press Enter to return the to the Analyze function.

4.6.2 Auto Screen

Autoranging will automatically setto the application thathas atleast two
range setup with the same gases.

Inthe autoranging mode, the microprocessor automatically responds to
concentration changes by switching ranges for optimum readout sensitivity. Ifthe
upper limitofthe operating range is reached, the instrument automatically shifts
to the nexthigherrange. Ifthe concentration falls to below 85% of full scale of
the nextlowerrange, the instrument switches to the lowerrange. A correspond-
ing shiftin the DC concentration output, and in the range ID outputs, will be
noticed.

The autoranging feature can be overridden so thatanalog output stays ona
fixed range regardless of the contaminant concentration detected. Ifthe concen-
tration exceeds the upper limit of the range, the DC output will saturateat 1 V dc
(20 mA atthe current output).

However, the digital readout and the RS-232 output of the concentration
are unaffected by the fixed range. They continue to read beyond the full-scale
settinguntil amplifier saturationisreached. Below amplifier saturation, the over
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rangereadings are accurate UNLESS the application uses linearization over the
selectedrange.

The concentration ranges can be redefined using the Range function
Manual screen, and the application gases can be redefined using the APPLICA-
TION function, ifthey are not already defined as necessary.

CAUTION: Redefining applications or ranges might require re-

f linearization and/or recalibration.

Tosetup automatic ranging:

Selectrange onthe MAIN MENU, and ENTER to start the Range func-
tion.
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).

Ifabove screen displays, use the UP/DOWN key to Select AUTO, and
Enter.

Press Escape toreturn to the previous Analyze Function.

4.6.3 Precautions

TheModel 7100 allows a great deal of flexibility in choosing ranges for
automatic range switching. However, there are some pitfalls thatare to be
avoided.

Ranges that work well together are:

* Rangesthat have the 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 the range
and thelower limit of the next higher range.

Range schemes that are to be avoided include:
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* Rangesthat overlap

* Rangeswhose limitsare entirely within the span of an adjoining
range.

Figure4-2illustratesthese schemesgraphically.

Units 0o 0.01 0.1 1 10 100
Rar_'Ige a . |
Ranpe b .
Ranjge a
Rarjge b
Permissable — |
Range a
|
Range b -
Range a
L
Range b »
Not Permissable
Range a
|
Range b »

Figure 4-2: Examples of Autoranging Schemes

4.7 The Analyze Function

Normally, all of the functions automatically switch back to the Analyze
function when they have completed their assigned operations. Pressing the
Escape button in many cases also switches the analyzer back to the Analyze
function. Alternatively, ifyouleave your analyzeron MAIN MENU screen
within 5 seconds withouttouching any key, it will automaticaly returnto analyze
function. Ifthe analyzer is in subfunction mode, inmost cases, it will
automaticaly return to analyze mode within 10 minutes.

The Analyze function screen shows the impurity concentration and the
application gases in the first line, and the range in the second line. In the lower
right corner, the abbreviation Anlz indicates that the analyzeris in the Analyze
mode. Ifthereis an * before the Anlz, it indicates that the range is linearized.

1.95 % CO02
nR1:4 -10 *Anlz

N indicates non inverting range

1 indicates invertingrange
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Ifthe concentration detected is over range, the first line of the display blinks
continuously.

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.

Now you will be able to select the APPLICATION and ALGORITHM
setup functions.

4.8.1 The Set Application Screen

The Set Application screen allows reprogramming of the three analysis
ranges and the calibration range (including impurity gas, background gas, low
end of range, high end of range, and % or ppmunits). Original programming is
usually done atthe factory according to the customer’s application. [t mustbe
done through the RS-232 portusing a computer running a terminal emulation
program.

Note: It is important to distinguish between this System program-
ming subfunction and the Range button function, which is an
operator control. The Set Range Screen of the Application
function allows the user to DEFINE the upper and lower limits
of a range AND the application of the range. The Range func-
tion only allows the user to select or define the limits, or to
select the application, but not to define the application.

Normally the Model 7100 is factory set to default to manual range selec-
tion, unless itis ordered as a single-application multiple-range unit (in which case
itdefaults to autoranging). In either case, autoranging or manual range selection
canbe programmed by the user.
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Inthe autoranging mode, the microprocessor automatically responds to
concentration changes by switching ranges for optimumreadout sensitivity. Ifthe
upper limitofthe operating range isreached, the instrument automatically shifts
to the nexthigherrange. Ifthe concentration falls to below 85% of full scale of
the nextlower range, the instrument switches to the lowerrange. A correspond-
ing shiftinthe DC concentration output, and in the range ID outputs, will be
noticed.

The autoranging feature can be overridden so thatanalog output stays ona
fixed range regardless ofthe contaminant concentration detected. Ifthe concen-
tration exceeds the upper limit of the range, the DC output will saturateat 1 V dc
(20 mA atthe current output).

However, the digital readout and the RS-232 output of the concentration
are unaffected by the fixed range. They continue to read beyond the full-scale
settinguntil amplifier saturationis reached. Below amplifier saturation, the over
range readings are accurate UNLESS the application uses linearization over the
selectedrange.

To program the ranges, you must first perform the four steps indicated at
the beginning of section 4.8 Programming. Y ouwill then be inthe MAIN
MENU and selecting application function screen.

Sel rng to set appl:
—> @1 92 @3 CAL <—

Usethe UP/DOWN key to increment/decrement the range numberto 01,
02, 03, or CAL, and Enter.

Imp: CO2
FR:-@ TO:10 %

Usethe UP/DOWN key to increment the respective parameters as de-
sired.

Use the ENTER to move from Imp: (impurity) to ppm or % to FR: (from-
lower end ofranges), and TO: (to upper-end ranges).

Last Enter will accept the values and the screen will display
OFFST/INVRT: <ENT>
Standard: <ESC>

ESCifyourapplicationis standard. Ifyourapplicationrequires OFFSET
or Reversal output, ENTER will set your outputas OFFSET or REVERSAL.
(See special function setup section 4.9 for more information).

.(Seenote below.) Repeat for each range you want to set.
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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, alarms, and spans are always set in either percent or ppm units, as
selected by the operator, even though all concentration-data outputs change
from ppm to percent when the concentration is above 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.

To end the session, send:
st<enter>
st<enter>

to the analyzer from the computer.

4.8.2 The Curve Algorithm Screen

The Curve Algorithmis alinearization method. Itprovides from 1 to 9
intermediate points between the ZERO and SPAN values, which can be normal-
ized during calibration, to ensure a straight-line input/output transfer function
through the analyzer. (Before setting the alogorithm curve, each range must
be Zeroed and Spanned).

Eachrangeislinearized individually, asnecessary, since each range will
usually haveatotally different linearization requirement.

To linearize the ranges, youmust first perform the four steps indicated at
the beginning of section 4.8 Programming. Y ou will then be inthe MAIN
MENU and select ALOGORITHM.

4.8.2.1 Checking thelinearization
From the MAIN MENU screen, select ALGORITHM, and Enter.

Sel rng set algo
—> @1 @2 @3 <—

Use the UP/DOWN key to select the range: 01, 02, or 03. Then press
Enter.

Gas use: CO02
Range: @ -10 %

Enter again.
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Algorithm setup:
VERIFY SETUP

UP/DOWN to select and Enter VERIFY to check whether the linearization
hasbeen accomplished satisfactorily.

Dpt INPUT OUTPUT
@ ?.00 @.900

The leftmost digit (under Dpt) is the number of the data point being moni-
tored. Use the UP/DOWN keys to select the successive points.

The INPUT value is the input to the linearizer. It is the simulated output of
the analyzer. You do not need to actually flow gas.

The OUTPUT value is the output of the linearizer. It should be the ACTU-
AL concentration of the span gas being simulated.

Ifthe OUTPUT value shown is not correct, the linearization must be correct-
ed. ESCAPE to return to the previous screen. Select and Enter SET UP to
Calibration Mode screen.

Select algorithm
mode : AUTO

There are two ways to linearize: AUTO and MANUAL: The auto mode
requires as many calibration gases as there will be correction points along the
curve. The user decides on the number of points, based on the precision re-
quired.

The manual mode only requires entering the values for each correction
pointinto the microprocessor via the front panel buttons. Again, the number of
pointsrequired is determined by the user.

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 the Zero and the Span concentration. Do not
enter the Zero and Span points as part of the correction

4.8.2.2 Manual Mode Linearization

Tolinearize manually, youmusthave previous knowledge of the nonlinear
thermal-conductivity characteristics of your gases. Y ou enter the value of the
differential between the actual concentration and the apparent concentration
(analyzer output). Analytical Instruments has tabular data of this type fora large
number of gases, which it makes available to customers on request. See Appen-
dix for ordering information. To enter data:
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From the MAIN MENU Screen—

1. Use UP/DOWN to select ALGORITHM , and Enter.

2. Select and Enter SETUP.

3. Select MANUAL from the Calibration Mode Select screen.

Dpt INPUT OUTPUT
1 ?.00 @.900

The data entry screen resembles the verify screen, but the gas values can
be modified and the data-point number cannot.

Use the UP/DOWN key to setthe INPUT value for the lowest concentra-
tion into the first point. ENTER to move to OUTPUT field. Use the UP/
DOWN key to setthe OUTPUT value, the lowest concentration into the first
point. ENTER to accept the first setting.

Aftereach pointis entered, the data-point number increments to the next
point. Moving from the lowest to the highest concentration, use the UP/DOWN
keys to set the proper values at each point.

Dpt INPUT OUTPUT
0 @.00 ?.00

Repeat the above procedure for each of the data points you are setting (up
tonine points: 0-8). Set the points in unit increments. Do not skip numbers. The
linearizer will automatically adjust for the number of points entered.

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

To end the session, send:

st<enter>
st<enter>

to the analyzer from the computer.

4.8.2.3 Auto Mode Linearization

Tolinearize inthe Auto Mode, you musthave on hand a separate calibra-
tion gas for each ofthe data points you are going use in your linearization. First,
the analyzeris zeroed and spanned as usual. Then, each special calibration gas,
for each of the intermediate calibration points, is flowed, in turn, through the
sensor. As each gas flows, the differential value for that intermediate calibration
pointis entered from the front panel of the analyzer.
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Note: The span gas use to span the analyzer must be >90% of the
range being analyzed.

Before starting linearization, perform a standard calibration. See section
4.4. To enter data:

From the MAIN MENU screen—

1. UseUP/DOWN to select ALGORITHM , and Enter.
2. Select and Enter SETUP.

3. Enter AUTO from the Calibration Mode Select screen.

The Auto Linearize Mode data entry screen appears.

1.95 % Cco2
Input(@) :2.00

5. Usethe UP/DOWN 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. Escape when done.

To end the session, send:

st<enter>
st<enter>

to the analyzer from the computer.

4.9 Special Function Setup

CAUTION: The programming functions of the output signal
reversal, polarity reversal and gain preset are config-

ured at the factory to the users application specifica-
tion. These functions should only be reprogrammed

by trained, qualified personnel.
4.9.1 OFFSET OUTPUT/Reversal Output

4.9.1.1 Output Signal Reversal

Some applications require areversal of the output signals in order for the
4-20mA and 0-1 V DC output signals to correspond with the low and high end
ofthe concentrationrange. Forexample, ifanapplicationinvolves the analysis
of85-100% oxygen in a background of argon by measuring the thermal conduc-
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tivity ofthe binary gas, the analyzer would normally be set up so that the 100%
oxygen (0% argon) concentration would correspond to the zero level (4mA 0 V)
ofthe output signal. Then, 85% oxygen (15% argon) would correspond to
20mA (1 V)inthesignal output.

It may be convenient for the user to have the outputs reversed so that the
85-100% oxygen level outputs a4-20mA (0-1 V) signal respectively. This can
be accomplished by reversing the data input to the custom settings. Notall
applications will require areversing function, however, if thisis desirable. This
canbe programmed by allowing the user to set the analyzer to read reversal
output. Contactthe factory for further information.

4.9.1.2 Output Signal Offset

TAThas provided the output offset feature in the software for the accuracy
purpose. Inmany cases, the analyzer does not require this feature. Forexmple,
ifthe analyzer has setup to analyze the sample gas 0f40-50% CO, innitrogen,
normally zero gas of this applicationrequires 40% CO, innitrogen. However,
100% of nitrogen can be used to zero the analyzer. In this case, the output
offsetisnotneeded to setup. For linear output the accuracy will access success-
fully within+/-1% off. But, ifthe applicationis analyzing the sample gas thatis
notlinearly, the accuracy ofthe analyzer may not meet the specification. There-
fore, output offsetisrequired and 40% CO, innitrogen is also needed for zero
calibration gas.

To setup the output reversal or output offset, see section 4.8.1-set AP-
PLICATION sceen.

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

NOTE: In the example 40% CO, in N, is discouraged, because it is
hard to produce the exact concentration.

4.9.2 Polarity Reversal

Insome special applications, user will find that the display dispalys negative
concentration values, even if proper span gasisinjected. Forexample, ifappli-
cationinvolves the analysis of 0-10% nitrogen in argon, and the reference
chamberis sealed with air instead of argon, the microprocessor will be detecting
signal and process assuming that the reference chamber is flowing with argon.
However, in this case, the seal air reference that is compared to background of
argon from the measurement chamber which has higher coeffiction parameter
and then will cause the analyzer to gonegative. To correct this problem, TAI
has added the Polarity Correction feature. This feature can be setas follow:
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Close S1-5range 1
Close S1-6 range 2
Close S1-7 range 3
Close S1-8 cal range
Select STANDBY torestartthe system.

4.9.3 Gain Preset

NOTE: This function will apply only for the analizer that has multiple
range and non-linearity.

Fornonlinear application, the signal produced by the infrared detector, will
not correspond to the actual gas concentration. The amplification of eachrange
will notagree, therefore, the gain must be preset in order for the signal toread
linearly. Tosetthe gain, the following must be performed in sequence.

NOTE:Before setting up this feature, you must have a span gas
containing 90%-100% of the lowest range of the analyzer.

1. Setunitrange to lowestrange.

NOTE:For output reversal, the lowest range should be range 3, else
the lowest range is range 1.

2. Connect span gasto spaninlet.
3. Use UP/DOWN key to scroll to the CAL-INDEPD function.

4. Hold Escape/Enter control to ENTER position forapproximately 10
seconds until the upper right connect display “ok™ message.

5. Use UP/DOWN scroll to select SPAN function, then setup the
setting to span level. Press ENTER key to span.

NOTE:You must do step #5 before the analyzer return to analyze
mode. If the analyzer returns to analyze function, you must
repeat step 3-5 again.

6. Setrangetonexrange’

7. Repeat steps 3-5 until youreach the last range of the row.
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5.0 Maintenance

Asidefrom normal cleaning and checking for leaks at the gas connec-
tions, routine maintenanceislimited to replacing filter elementsand fuses,

ij andrecalibration.

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

5.0 Replacing the Fuse

Remove Power to Unit before replacing the
fuse.

When afuse blows, check first to determine the cause, then replace the
fuse using thefollowing procedure:

1. Disconnect the AC power and place the power switch located on
therear panel inthe O position. Remove the power cord from the

receptacle.

2. Thefusereceptacleislocated in the power cord receptacle
assembly in the upper left-hand corner of the rear panel. See

Figure5-1
e N
=
= [
=
o 7
N
FUSE

Figure 5-1: AC Fuse Replacement
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3. Insertasmall flat-blade screwdriver into the slot inthereceptacle
wall nearest the fuse and gently pry open the fuse receptacle. The
fuse holder will dide out. There aretwo fusesin use and are
visibleintheclip.

4. Removethe bad fuse and replaceit withatwo 3AGmMmM 1.0 A,
250 VAC, IEC timelag (T) fuse (P/N F9).

5. Replacethefuseholder intoitsreceptacle, pushinginfirmly until
itclicks.

5.1 Routine Maintenance

The 7100 should beinspected on aregular schedul e to be determined
by the maintenance personnel. The system filter and analyzer
measurement cell should be maintained asrequired by the quality
of thesample.

Periodic calibration of the system will assure accurate analysisof the
sample gasand will also indicate the need for maintenance. A regular
calibration schedul e should include recording of the zero and span pot values
for performancetrends. Clogging of the sample system and other system
problemswill usually show early symptomsduring onlineanalysisor during
calibration.

Problemswith the system not due to the normal processing of the
sampl e are sometimesfailureswhich must be corrected.

5.2 Filter

Thesystemfilter element (if included) should also be periodically
inspected. Replacement isrecommended when the element beginsto restrict
sampleflow or upon visual inspection looks clogged and dirty.

NOTE: Although not normally included on basic Model 7120
analyzers, input protection filtering is always recom-
mended. Refer to the system piping schematic for recom-
mended hook-up.
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5.3 NDIR Analyzer Measurement Cell

TheInfrared Analyzer contains an auto zero circuit which
automatically zeroesthe anayzer. Thiszeroing compensatesfor dirtinthe
samplecell and, under normal circumstances, will compensatefor very large
amountsof contaminationinthecell. If thereisaneed for removing the cell
and cleaningit, follow thisprocedure:

A) Turn off power to the analyzer and open the optical bench
housing. Disconnect the cell heater wires (if present).

B) Removethe cell assembly from the optical bench. Non-sealed
cells can be swabbed with water and alcohol and dried thoroughly before
reassembly. Sealed cells can be blown out with air, washed, or replaced.

C) After the cells have been cleaned and thoroughly dried,
reassembl e them into the optical bench. Also attach any disconnected wiring
back onto the bench and check all connections and fasteners.

D) Turn on the analyzer and allow it to warmAup for at least ten
minutes. Check for zero and span gas response.

NOTE: Typically, sample cell should only be removed for cleaning
when the Auto Zero circuit can no longer com~ensate for offset or if thereis
alossof sensitivity caused by cell Inefficiency .

5.4 System Self Diagnostic Test

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

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

Table 5-1: Self Test Failure Codes

Power

0 OK
1 5V Failure
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2 15V Failures
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
1 Zerotoo high
2 Amplifier output doesn't match test input
3 Both Failed

>3 Call factory for information (204 may some
times appear evenif call isok. Thismight be
when reference and sampl e gases are not the

same)

Detector

0 OK

1 Failed (open filament, short to ground, no
power.)

2 Unbalance (deterioration of filaments, blocked
tube)

5.5 Major Internal Components

All internal components are accessed by unbolting and pulling openthe
rack assembly, removing thefront cover, asdescribed earlier. Themajor
internal component locations are shown in Figure 5-3, the cell block is
illustrated in Figures 5-2/5-3, and the fuse receptacleis shown in Figure 5-1.

The 7100 containsthefollowing major internal components:

» Customer Interface PCB (Power Supply on bottom surface)
*  Preamp PCB (Contains Microprocessor)
* Front Panel PCB (Contains Displays)

5digit LED meter

2 line, 20 character, alphanumeric, VFD display

Seethedrawingsin the Drawings section in back of thismanual
for details.
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For Optical/Detector Alignments, refer to Optical Bench layout and
circuit block diagrams below. Both beams (signals as combined on the
detector from the collecting concave mirror in the detector housing, and
viewed by an occilloscope-Refer to Optica Bench block diagram showing
test points) must be balance properly, such that the enerby levelsobtained are
evenly balanced. Thisisdone by slight modification to the mechanical
alignments between the source assembly, sample cell and detector housings.

MEASUREMENT
CHAMBER

{NFRARED -
SOUACE CHCPPER REFERENCE REFLECTOR
/ CHAMBER

DETECTOA/FILTIER

]
|
ASSEMALY ’
.2 0 0 _\
\WHEEL covea
MOTCR

Figure 5-2: Cell Block
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Figure 5-3: Cell Assembly
WARNING: HAZARDOUS VOLTAGES EXIST ON CERTAIN
COMPONENTS INTERNALLY WHICH MAY PER-
SIST FOR A TIME EVEN AFTER THE POWER IS

TURNED OFF AND DISCONNECTED.
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Figure 5-4: Major Internal Components
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Infrared Analyzer Maintenance 5

5.6 Troubleshooting

5.7 General

Thissection containsinformation on the assembly and the el ectronic sections
of the Model 7100 Infrared Analyzer. The sample-handling sections of the
systemarestatistically low failureitemsand only require the maintenance as
pertinent to sample system operation (plugging, flowrates, leaks, etc.). Flow
system“failures’ areusually of the naturethat are easily resolved by
personnel familiar with basic mechanics of the Model 7100 flow system or
samplesystem.

The electronic sectionsare more complex, requiring the assi stance of
personnel trained in electronicsin the event of failure. The electronics
sectionsof theanalyzersinclude advanced solid-stateand digital circuitry
which requires athorough understanding of circuit theory and

troubl eshooting techniques.

NOTE

It is recommended that only qualified electronic technicians
troubleshoot electronic failures within the analyzers. Although
both analyzers contain plug-in printed circuit panels, service
personnel should be familiar both with the analyzer theory of
operation and the basics of analog circuit theory before
troubleshooting.

All basic customer el ectronic adjustmentsand calibrationsof theanalyzer
can be accomplished with aDC volt-ohm meter (preferably with adigital
readout). The analyzer contains AC waveformswhich, only for failure-
troubleshooting purposes, may be monitored by amedium bandwidth
oscilloscope. All circuit boards are of the plug-in replaceabl e type and only
requireaDC voltmeter for set-up.

Thefollowingisalisting of parts needed for electronic calibration and
troubleshooting of theanalyzers:

Accurate DC volt-ohm meter (digital readout) with clip-typeleads
Single-trace medium band width oscill oscope

15Apin extender card (TAI P/N 9881)

Miniatureclip-typejumper leads (12" long)

Small blade screwdriver (TAI P/N S-190)
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5.8 TROUBLE SHOOTING CHART

SYMPTOM CORRECTIVE ACTION
A. Unit does not turn ON (a) Check AC voltageat inlet for
when actuating Power correct voltage. Reset breaker
Switch (Motor does not or switch to supply power to
turn). receptacle.

(b) Check power toterminal strip
located inside cabinet. CAUTION:
Terminal strip contains90-220volt
line voltage which can be hazar-
dous. Check for loose connec-
tion to one of theterminal board
lugs; replaceasrequired.

B. No Zero Control (with (@) Check that Power is ON and
unit on Zero gas). Out- chopper motor energized.
put is either dead or
fully saturated. (b) Check that power supply voltages

are correct (+15VDC, A15VDC).

(c) Check output of TP6 on preamp
board with aDC voltmeter (should
belessthan + or A 3VDC). If
output can be zeroed, check volt-
agesat TPl and TP2 on Linearizer
board (should also be zero). Then
check adjustmentson E/I board.

(d) Check that infrared sourceis
operating. If cold, check
sourceelement resistanceand
connections.

(e) Check output of preamplifier
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(TH) peak to peak voltage with
highimpedanceoscilloscope

if TP6 cannot be zeroed. If

greatly out of balance, check

for looseor dirtysamplecell assembly.

(f) Try to execute amanual zero.

C. Meter reads Negative (@) ZERO control may be
misadjusted.
(with zero gas flowing Adjust control to bring indication
through analyzer) up to zero. (refer to Section 4).

(b) If zeroindication unattainablewith
ZERO control centered, monitor TP6
on preamp board. If greater than + or
A 3VDC, check waveformsat TP

for balance.

(c) Check that infrared sourceis
operating. f cold check source
element resi stanceand connections.

D. Meter Up Scale or () Redofull calibarion.
Overscale
(b) Check for obstructionin sample
beam path.

(c) Check for excessive moisturein
plumbing and sample chamber. Clean
and replace sampl e chamber.

E. Insufficient Span (a) Recheck zero for excessive off-
Control (with span gas) set; monitor TP6 of preamp board
with zero gas and check for cell
contamination.

(b) Check modulation factor using
certified span gas. Full scale
concentration providessignal of
0-5VDC at TP of the Linearizer
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Board. Insufficient signal can be~
dueto misadjusted Pl or sample
system pressurefluctuations

(vacuum).
F. Noisy or Erratic The most common sources of
Operation noisesare:

(a) Reduced output of infrared source
(5v, 110 maeach) or replace as
necessary.

(b) Chopper hitting housing.

(c) Noisy detector.

(d) AC pickup at printed circuit
board.

(e) Optical unit not grounded to
cabinet.

(f) Detector connectionsloose.
(g) Faulty preamplifier board.

(h) Contaminationincell.
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7120 Specifications

% Range(s) PPM Ranges
98-100% (CO2 purity) 0-500 ppm H20v in CL2, N2, CO or
COC/2
Other percent applications Other ppm applications
95-100% CO in H2, N2, O2 0-1000ppm COinfluegas
90-100% CH4 Purity 0-500 ppm N20
0-1% H20v inAir 0-100ppm CO2in Air

0-10% NH3in Air
0-100% CH4 in Natural gas
0-10% CH4 in C2...C6 aliphatics

Above aretypical percent and ppm ranges possiblefor afew sample gas
applications.

Other ranges and gases possiblewith optical cell path/optical filter changes
(consultfactory).

Detector Type Lead salt as PbSe or PbS
Span Calibration
Calibration can be done in many ranges: choose atypical 80% of
range span gas.
Example: zero 99.995%C02; span 98.40% CO2 in N2

Ultrapure Span calibration gasisrecommended for purity applica-
tions.

Zero Calibration (Auto zero every 3 hoursrequired)
Ultrapure Zero calibration to be performed using 99.99%* assay pure
CO2

Flowing reference gasrequired at 20 ccm (purity must be same as
ultrapure zero gas)

Non-purity applicationscan usesealed air reference
Zero gasfrom 0% level; use analyte free Air or N2

Span gas: use an 80 % full scale analyteintypically Air or N2 for the
pertinent rangeof interest.
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Photometric Analyzer Appendix

Calibration offset capability for Auto Zero correction
Dia-in offset manually to tune Cal gasto reference method
Example: Assay Cal Zero gas=99.99%; Zahm Nagel reference method=
99.88%; offset correction = +0.11% CO2

Accuracy on purity for CO2 98-100% range
+ 3% of full scale or + 0.06% CO2
All other rangesfor purity and non-purity applications
* 2% of full scale span
Repeatability - + 1% of full scale
Resolution - 0.01 % to 0.1 depending upon full scale range used.

Linearity - < £1% of full scale
Response Time - T90 of < 30 seconds

- Operating Temperature 5°to 40° C (non-condensing)
* inlet sample gas pressure 2-3 psig, minimum, but controlled accurately

* Cell pressure to be at 0 psig; vented to a very stable atmospheric pressure.
Auto-span required with auto-zero if atmospheric pressure varys over
time slowly.

Cell calibration/process pressures up to 50 psig may be possible; vented to
a very stable return pressure (< *1% FS =< % 0.07 psi; £ 0.005BAR)

e Connection, Inlet/Outlet Sample Gas 1/4” tubing inlet/outlet fittings
* Flow Rates:

Sample Gas >0.4 and <2 SCFH recommended (~ 200 to 1000 ccm)
Reference Gas >0.04 and <0.2 SCFH recommended (>20 and <100 ccm)

Mounting 19” Panel/Rack mount

Envelope Dimensions 19.0°W X 15.25”D X 8.75”H
(482.6mmW X 387.45mmD X 222.25mmH)

Enclosure Rating General Purpose

AREACLASSIFICATIONS Characteristics

. General Purpose Panel mount

. Class 1, Division 11, B, C, D  Analyzer may be Z-purged without

temperature control in some applica-
tions. (Accuracy may be sacrificed,
contact factory)
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. Class I, Division I, B, C, D Analyzer may be X-purged without
temperature control in some applica-
tions. (Accuracy may be sacrificed,
contact factory)

. Class I, Division I, B, C, D Split architeture, Bulk mounted encl’s

ELECTRICAL/ELECTRONICS SPECIFICATIONS

Features.
Output (4-20 mA iso; 0-1v DC analog), RS-232 digital
Maximum load Impedance for 4 — 20 mA output 1,000 Ohms (@ 24
VDC min.)
V oltageRequirements:

110 VAC or 220 VAC; 50/60 Hz (specify at time of order)

Display: 5digit LED display and 2x20 VFD display
Customer Interface: Membrane key pad (manual)

Enter and Escape keys

Arrow Up / Down adjustment
Alarms; Twofully programable Alarms

Drawing List

D-72052 OutlineDiagram
B-72774 PipingDiagram
D-72771 WiringDiagram
D-67447 SchematicsDiagram
D-72759 SchematicsDiagram
D-62370 SchematicsDiagram
D-65506 SchematicsDiagram
C-72761 SchematicsDiagram
A-30943 SchematicsDiagram
D-69534 SchematicsDiagram
A-72757 SchematicsDiagram
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Appendix

Recommended 2-Year Spare Parts List

NOTE: Partlist may or not be part of your system, due to

the wide range of applications implicated.

Qty PIN Description

1 C-67435B Main CPU PCB Assy

1 C-72760 Preamp PCB Assy

1 C-62371B Display PCB Assy

1 C72863 Back Panel PCB Assy

1 C72758 Preamp Filter PCB Assy

1 B30900 Motor PS PCB Assy

1 C69535A Temperature Control PCB Assy
1 B72756 Source PS PCB Assy

2 B58206 Source Lamp Assy

4 0158 O-ring

4 W32 Window

2 F68 Fuse

1 A-39220 CHOPPER MOTOR

1 T-358 THERMOSWITCH

1 R-179 RELAY (FOR ALARM)

1 A-16776 ACCESSORY KIT

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
TWX (910) 584-1887 TDYANYL COID

Web: www.teledyne-ai.com

or your local representative.
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Model 7120

ATTACHMENT 7120
Quote "Exceptions™ and "GAS PHASE Conditions" for this
application:

1 Response Time is proportional to sample system design for take-off
distance, process pressure, line size, by-pass flow design, dead-
volumes/tee's, sample cell volume and instrument electronics.

2 We assume no particulates that could plug the lines or contaminate the
optical components.

3 Control the pressure in the measuring sample cell to within 0.5 % of the
nominal operating cell pressure (for example: 760 mm + 4 mm Hg
absolute) is required, return pressure assume to be stable at 1 ATM A.
Maximum cell operation pressure to be 5 psig based upon stan-
dard metal/sapphire cell design.

4 The sample flow through the analyzer should be regulated to within +
5% of its recommended absolute nominal set point flow value. This will
avoid any pressure drops across any orifices.

5 The temperature of the sample from the take-off thorough the sample
cell must be maintained above its dew point to prevent any moisture or
(vapor pressure) for other possible condensables/mists from occurring
and affecting instrument performance. (Loss of CO2 or other soluble
gases)

6 The sample temperature should not vary at the inlet more than + 15 °C
of the calibration temperature, nor exceed the design operating specifi-
cations typically 1-50 °C.

7 Any background components later found to be present and not speci-
fied in the original application feasibility may void the instrument perfor-
mance should they interfere.

For CO2 the impurity of N20O will interfere. Assume no others at mea-
suring wavelength.

8 We recommend when ambient temperatures exceed outside a 5-45°C
range that the instrument and sample system be conditioned appropri-
ately for heating/ cooling without condensation.

9 Should the general purpose or explosion proof instrument be supplied
on a back-panel or as a bulk-mount housing, the customer must install
to protect the instrument to meet harsh ambient conditions for dust,
water, snow, wind, corrosion, etc.
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POWER IN

3/4” FNPT
DIGITAL INPUTS
3/4” FNPT
SIGNAL OUTPUTS
3/47 FNPT
ALARM OUTPUTS
3/47 FNPT

10

11

12

13

If condensables occur, such as moisture, acid gases, solvents, etc.,
sample system materials may be compromised for corrosion resis-
tance integrity. Special materials may be required.

Teledyne is not responsible for applying a general purpose instrument
in a hazardous area or where a flammable gas is brought to an ana-
lyzer above its lower explosive limit and the area has been classified
as general purpose.

Customer must supply the necessary calibration gases at the required
purities.

Customer must auto zero and span calibrate as specified in the compli-
ance sheet.

o o0 o0 o o o o o0 o ©o o o O o

MDL. 7120
CONTROL UNIT

MDL. 7120
ANALYSIS UNIT
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