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For pressurized service, use the restrictor without the blue dot and union
from the restrictor kit and attach it to the Sample In port. The small circular
orifice should face away from the back of the unit (against the direction of
gas flow). Use the restrictor without the blue dot sticker in the same manner
for low pressure applications (less than 5 psig).

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

Remove the blue sticker from the restrictor before using.

WARNING: Operating the unit without restrictors can cause
damage to the micro-fuel cell.

Figure 3-2 shows the Model 3010 Gas Connector panel. There are
inlets for zero, sample and span gas input, and an outlet for exhaust gasses.

Figure 3-2: Gas Connector Panel

The unit is manufactured with 1/4 inch tube fittings, and 6 mm adapters
are supplied for metric system installations. For a safe connection:

1. Insert the tube into the tube fitting, and finger-tighten the nut until
the tubing cannot be rotated freely, by hand, in the fitting. (This
may require an additional 1/8 turn beyond finger-tight.)
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2. Hold the fitting body steady with a backup wrench, and with
another wrench rotate the nut another 11/4 turns.

The gas pressure should be reasonably regulated. Pressures between 3
and 40 psig are acceptable as long as the pressure, once established, will
keep the flowmeter reading in an acceptable range (0.1 to 2.4 SLPM). Exact
figures will depend on your process.

If greater flow is required for improved response time, install a bypass
in the sampling system upstream of the analyzer input.

SAMPLE IN: This is the inlet for sample gas. It feeds into an electri-
cally operated valve, inside the housing, that controls the flow of the span
gas. The valve is completely under control of the 3010 Control Unit. It can
be externally controlled only indirectly through the Remote Cal Inputs,
described below under Electrical Connector/Control Panel.

ZERO IN and SPAN IN: These are inlets for zero gas and span gas.
There are electrically operated valves inside for automatic switching between
sample and calibration gases. These valves are completely under control of
the 3010 Control Unit. They can be externally controlled only indirectly
through the Remote Cal Inputs, described below.

EXHAUST OUT: Exhaust connections must be consistent with the
hazard level of the constituent gases. Check local, state, and federal laws,
and ensure that the exhaust vents to an appropriately controlled area.

3.4 Electrical Connector Panel

All electrical connections are made on the internal Electrical Connector
Panel, inside the explosion-proof enclosure, illustrated in Figure 3-3. The
signals are described in the following paragraphs. Wire size and length are
given in the Drawings section at the back of this manual. To access the
Panel, remove the explosion-proof cover as described in chapter 5, Mainte-
nance. NEVER OPEN THE COVER IN A HAZARDOUS ATMO-
SPHERE. THE AREA MUST BE DECLARED TEMPORARILY SAFE
BY THE PROPER AUTHORITY FIRST.
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Figure 3-3: Electrical Connector/Control Panel;

For safe connections, ensure that uninsulated tips of the wires do not
extend beyond the terminal block screws to which they are attached.

Voltage Selector Switch: Set the Voltage Selector switch to the source
voltage (110 or 220 V ac) that will be used to power the Analysis Unit
internal heater. Make sure the switch is set to the correct voltage BEFORE
making or energizing the power connections.

Power Connections: 110/220 V ac, 50/ 60 Hz power is required for
the heater that keeps the enclosure at a constant temperature. Connect per
standard power wiring codes. The connections are—

N Neutral, G Ground, H Hot.

Fuse Installation: Fuses are not installed at the factory. Be sure to
install the proper fuse (5  20 mm, 2 A) as part of installation. (See Fuse
Replacement in chapter 5, Maintenance.)

Solenoid and Sensor Signal Connections: The Remote Probe con-
nector on the Control Unit (Part I, paragraph 3.3) connects to the Analysis
Unit's Solenoid Valves and Sensor Signal terminals. See Figure 3-4. It
provides signals to control the solenoid valves which regulate the zero, span
and sample gas flow, and accepts the sensor and thermistor signals for
processing.
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Figure 3-4: Control Unit (CU) to Analysis Unit (AU) Connector Cable

If you use your own gas control valves, use the interconnect diagram in
Figure 3-5 for the valves. The sensor and thermistor remain connected as in
Figure 3-4, above. (See drawing D-64950 for wire recommendations.)

Figure 3-5: Remote Probe Connector Pinouts

The voltage from the solenoid outputs is nominally 0 V for the OFF
and 15 V dc for the ON conditions. The maximum combined current that
can be pulled from these output lines is 100 mA. (If two lines are ON at the
same time, each must be limited to 50 mA, etc.)

If more current and/or a different voltage is required, use a relay, power
amplifier, or other matching circuitry to provide the actual driving current.
Note that each individual line has a series FET with a nominal ON resistance
of 5 ohms (9 ohms worst case). This can limit the obtainable voltage, de-
pending on the load impedance applied. See Figure 3-6.
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Figure 3-6: FET Series Resistance

3.5 Installing the Micro-Fuel Cell

The Micro-Fuel Cell is not installed in the cell block when the
instrument is shipped. It must be installed during initial installation.

Once it is expended, the Micro-Fuel Cell will need to be replaced. The
cell could also require replacement if the cell is exposed to air for too long,
or if the instrument has been idle for too long.

When the micro-Fuel Cell needs to be installed or replaced, follow the
procedures in chapter 5, Maintenance, for removing and installing cells.

3.6 Testing the System

After The Control Unit and the Analysis Unit are both installed and
interconnected, and the system gas and electrical connections are complete,
the system is ready to test. Before plugging either of the units into their
respective power sources:

• Check the integrity and accuracy of the gas connections. Make
sure there are no leaks.

• Check the integrity and accuracy of the electrical connections.
Make sure there are no exposed conductors

• Check that sample pressure is between 3 and 40 psig, according
to the requirements of your process.

Power up the system, and test it as follows:

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

4.1 Introduction

All operation (except observing the flowmeter), including testing, and
configuring the analyzer to your process/application, is performed from the
Control Unit and is described in Part I, Chapter 4 Operation, of this
manual.

To take advantage of the automatic calibration feature, the proper
calibration gases must be connected to Zero and Span ports, and held
within the proper pressure range, as described in chapter 3 Installation.
Calibration gas considerations are reviewed in section 4.3.

Testing consists mostly of running the built-in Self Test, and checking
the status of the Micro-Fuel Cell sensor.

4.2 Flowmeter

Although all operation is controlled from the Control Unit, at times
during operation or setup it is necessary to observe the flowmeter, which is
located on the Analysis Unit. The flowmeter monitors the flow of gas past
the Micro-Fuel Cell sensor. The scale on the flowmeter is graduated from
0.2 to 2.4 standard liters per minute (SLPM). Flow readings between 0.1
and 2.4 SLPM are acceptable.

4.3 Calibration Gases

The calibration procedures are described in Part I: Control Units
section 4.4, The Zero and Span Functions.

The analyzer is calibrated using zero and span gases. Any suitable
oxygen-free gas can be used for zero gas as long as it is known to be
oxygen free and does not react adversely with the sample system.
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Although the instrument can be spanned using air, a span gas with a
known oxygen concentration in the range of 70–90% of full scale of the
range of interest is recommended. Since the oxygen concentration in air is
209,000 ppm, the cell can take a long time to recover if the instrument is
used for trace oxygen analysis immediately following calibration in air.

Connect the calibration gases to the analyzer according to the instruc-
tions given in Section 3.4.1, Gas Connections, observing all the prescribed
precautions.

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

Readjust the gas pressure into the analyzer until the flowrate (as read
on the analyzer’s SLPM flowmeter) settles between 0.5 and 2.4 SLPM
(approximately 1-5 scfh).

Refer to Part I: Control Units, section 4.4, The Zero and Span Func-
tions for further instructions.

4.4 System Self Diagnostic Test

The self diagnostics are run automatically by the analyzer whenever
the instrument is turned on, but the test can also be run by the operator at
will. During the test, internal signals are sent through the power supply,
output board and sensor circuit automatically. The return signal is ana-
lyzed, and at the end of the test the status of each function is displayed on
the screen, either as OK or as a number between 1 and 3. (See Table 4-1 for
number code.)

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

Instructions for running self diagnostics are repeated here for your
convenience:

1. Press the System button to enter the system mode.

2. Use the  arrow keys to move to More, and press Enter.

3. Use the  arrow keys to move to Self-Test, and press Enter.

During preamp testing there is a countdown in the lower right corner
of the screen. When the testing is complete, the results are displayed.

Power: OK Analog: OK
Preamp: 3

The following failure codes apply:
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Table 4-1: Self Test Failure Codes

Power

0 OK
1 5 V Failure
2 15 V Failure
3 Both Failed

Analog

0 OK
1 DAC A (0–1 V Concentration)
2 DAC B (0–1 V Range ID)
3 Both Failed

Preamp

0 OK
1 Zero too high
2 Amplifier output doesn't match test input
3 Both Failed

The results screen alternates for a time with:

Press Any Key
To Continue...

Then the analyzer returns to the initial System screen.

4.5 Cell Failure Checks

Cell failure is covered in detail in Part I: Control Units, section
4.4.1.3, Cell Failure. Cell replacement is covered Part II: Analysis Units
chapter 5, Maintenance.

Cell failure in the 3010T is usually associated with inability to zero
the instrument down to a satisfactorily low ppm reading. When this occurs,
the 3010 system alarm trips, and the VFD displays a failure message.

#.# ppm Anlz

CELL FAIL/ ZERO HIGH

Before replacing the cell:

a. Check your span gas to make sure it is within specifications.

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

If there are no leaks and the span gas is OK, replace the cell as de-
scribed in Part II: Analysis Units chapter 5, Maintenance.
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Maintenance

5.1 Routine Maintenance

Aside from normal cleaning and checking for leaks at the gas connec-
tions, routine maintenance is limited to replacing Micro-Fuel cells and fuses,
and recalibration.

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

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

5.2 Major Components

The internal components are accessed by rotating the explosion-proof
housing cover counterclockwise several turns until free. See Figure 5-1,
below. The sampling system gas piping is illustrated in Figure 2-4.

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

The 3010T Analysis Unit contains the following major components:

• Micro Fuel Cell

• Cell block

• Sample system

• Electrical Connector Panel

• Gas Connector Panel (external)

See the drawings in the Drawings section in back of this manual
for details.
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Figure 5-1: Major Components

5.2 Cell Replacement

The Micro-Fuel Cell is a sealed electrochemical transducer with no
electrolyte to change or electrodes to clean. When the cell reaches the end of
its useful life, it is replaced. The spent fuel cell should be discarded accord-
ing to local regulations. This section describes storage and handling of the
fuel cell, and when and how to replace it.

5.2.1 Storing and Handling Replacement Cells

To have a replacement cell available when it is needed, it is recom-
mended that one spare cell be purchased shortly before the end of the cell's
one year warranty period. (Check Specific Model Information in The front
matter of this manual for which class of cell you purchased.)

CAUTION: Do not stockpile cells. The warranty period starts
on the day of shipment.
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The spare cell should be carefully stored in an area that is not subject to
large variations in ambient temperature (75 °F nominal) or to rough handling.

WARNING: THE SENSORS USED IN THE MODELS 3010 OXY-
GEN ANALYZERS USE ELECTROLYTES WHICH
CONTAIN TOXIC SUBSTANCES, MAINLY LEAD
AND POTASSIUM HYDROXIDE, THAT CAN BE
HARMFUL IF TOUCHED, SWALLOWED, OR IN-
HALED. AVOID CONTACT WITH ANY FLUID OR
POWDER IN OR AROUND THE UNIT. WHAT MAY
APPEAR TO BE PLAIN WATER COULD CONTAIN
ONE OF THESE TOXIC SUBSTANCES. IN CASE OF
EYE CONTACT, IMMEDIATELY FLUSH EYES WITH
WATER FOR AT LEAST 15 MINUTES. CALL PHYSI-
CIAN. (SEE APPENDIX, MATERIAL SAFETY DATA
SHEET.)

CAUTION: Do not disturb the integrity of the cell package until
the cell is to actually be used. If the cell package is
punctured and air is permitted to enter, the cell will
require an excessively long time to reach zero after
installation (as much as a week or more for the L-
2C trace oxygen cell!).

5.2.2 When to Replace a Cell

The characteristics of the Micro-Fuel Cell show an almost constant
output throughout its useful life and then fall off sharply towards zero at the
end. Cell failure in the 3010T is usually characterized inability to zero the
instrument down to a satisfactorily low ppm reading. When this occurs, the
3010T system alarm trips, and the VFD displays a failure message.

#.# ppm Anlz

CELL FAIL/ ZERO HIGH

Before replacing the cell:

a. Check your span gas to make sure it is within specifications.

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

If there are no leaks and the span gas is OK, replace the cell.
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5.2.3 Removing the Micro-Fuel Cell

WARNING: DO NOT TOUCH THE SENSING SURFACE OF THE
CELL. IT IS COVERED WITH A DELICATE TEFLON
MEMBRANE THAT CAN LEAK CAUSTIC AND COR-
ROSIVE CHEMICALS WHEN PUNCTURED.

The Micro-Fuel cell is located inside the housing in a stainless steel cell
block. (See Figure 5-2.)

Figure 5-2: Removing or Installing a Trace Micro-Fuel Cell

34569
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Cell Block
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Cell Holder
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To remove an existing cell:

1. Remove power to the instrument by unplugging the power cord
at the power source.

2. Rotate the housing cover counterclockwise until it is free from
the housing, and then removed it.

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

5.2.4 Installing a New Micro-Fuel Cell

It is important to minimize the amount of time that a Teledyne Trace
Oxygen Sensor is exposed to air during the installation process. The quicker
the sensor can be installed into the unit, the faster your TAI O

2
sensor will

recover to low O
2
measurement. levels.

CAUTION: Do not touch the sensing surface of the cell. It is
covered with a delicate Teflon membrane that can
leak when punctured. The sensor must be replaced
if the membrane is damaged.

Before installing a new cell, check the O-ring in the base of the cell
holder. Replace if worn or damaged.

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

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

Step 1. Remove power from instrument.

Step 2. Remove the old sensor (if installed) from the analyzer.

Step 3. Purge the analyzer at approximately 1 SCFH flow rate with
N

2
(or applicable sample gas with the sensor holder re-

moved).

Step 4. Remove sensor from double bag storage.

Step 5. Remove sensor shorting button.

Step 6. Place sensor on sensor holder so that the gold contact plate of
the sensor is facing up towards the sky.

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

Step 8. With O-ring in place, align the guide pin with the hole on the
cell holder. Then, with the holder, lift cell into the cell block.
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Step 9. Push the gate on the cell block down so that the slots on the
side of the gate engage the locating screws on the side of the
block. This forces the holder into position and forms a gas-
tight seal.

Step 10. Purge system with sample or zero gas.

Step 11. Power-up.

If steps 4 through 10 are accomplished quickly (elapsed time less than 15
seconds), recovery to less than 1ppm level should occur in less than 8
hours.

5.2.5 Cell Warranty

The Micro-Fuel cell used in the standard Model 3010T is the L-2C for
Trace Analysis. Check Specific Model Information in the front matter of this
manual for cell class in your unit, if nonstandard, as this will affect cell life
and warranty data. Also note any Addenda that may be attached to the front
of this manual for special information applying to your instrument.

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

Note: The L-2C cell is not designed for applications where CO
2

is a
major component in the sample, however concentrations of
1,000 ppm or less will not adversely effect the cell
performance. Consult TETAI for available options for either
intermittent or continuous CO

2
exposure.

If a cell was working satisfactorily, but ceases to function before the
warranty period expires, the customer will receive credit toward the purchase
of a new cell.

If you have a warranty claim, you must return the cell in question to the
factory for evaluation. If it is determined that failure is due to faulty work-

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

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

5.3 Fuse Replacement

The 3010T Analysis Unit requires two 5 x 20 mm, 1.6 A, T type (Slow
Blow) fuses. The fuses are located inside the explosion proof housing on the
Electrical Connector Panel, as shown in Figure 5-3. To replace a fuse:
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1. Disconnect the Unit from its power source.

2. Place a small screwdriver in the notch in the fuse holder cap,
push in, and rotate 1/4 turn. The cap will pop out a few
millimeters. Pull out the fuse holder cap and fuse, as shown in
Figure 5-3.

Figure 5-3: Removing Fuse Cap and Fuse from Holder

2. Replace fuse by reversing process in step 1.

5.4 System Self Diagnostic Test

1. Press the System button to enter the system mode.

2. Use the < > arrow keys to move to More, and press Enter.

3. Use the < > arrow keys to move to Self-Test, and press Enter
.4. Observe the error-code readings on the VFD Display screen, and

check Table 5-1, below, to interpret the codes.

Table 5-1: Self Test Failure Codes

Power

0 OK
1 5 V Failure
2 15 V Failure
3 Both Failed

Analog

0 OK
1 DAC A (0–1 V Concentration)
2 DAC B (0–1 V Range ID)
3 Both Failed

Preamp

0 OK
1 Zero too high
2 Amplifier output doesn't match test input
3 Both Failed
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OPERATING INSTRUCTIONS

Models 3010TA

Oxygen Analyzers

Appendix

Flush Mount Control Unit, PN CU64596A
NEC Type Analysis Unit, PN AU65478
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Appendix

A-1 Models 3010TA Specifications

Packaging: General Purpose Control Unit

• Flush panel mount (Standard).

• Rack mount — Relay rack mounted to
contain either one or two instruments in one
19" relay rack mountable plate (Optional).

Packaging: Explosion Proof Analysis Unit

NEMA 4 Instrument Enclosure. External gas
connector panel with flow indicator (flame
arrestorsoptional).

Sensor: L-2 trace Micro-Fuel Cell.

Cell Block: 316 stainless steel.

Ranges: Three user definable ranges.
0–10 ppm to 0–250,000 ppm.
Air calibration range 0-25 %.

Autoranging with range ID output.

Sample System: Positive pressure service.
Vacuum service (optional).

Auto Cal / Auto Zero with electrically oper-
ated valves. (Internal valves optional.)

Alarms: One system-failure alarm-contact to detect
power failure.

Two adjustable concentration threshold alarms
with fullyprogrammable setpoints.
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Diagnostics: Start-up or on-demand, comprehensive, self
testing function initiated by keyboard or
remotecommand.

Displays: 2 line by 20 alphanumeric, VFD screen, and
one 5 digit LED display. Flowmeter on
Analysis Unit.

Digital Interface: Full duplex RS-232 communications port.

Power: General Purpose Control Unit
Universal power supply 85-250 V ac,
47-63 Hz.
Explosion Proof Analysis Unit
110/220 V ac, 50/60 Hz.

Operating Temperature: 0-50 °C

EMF/RFI: Immunity and Emissions designed to meet
(but not yet certified to)

EN 50081-1
EN 50082-2.

Accuracy: ±2% of full scale at constant temperature.
±5% of full scale over operating temperature
range, on factory default analysis ranges, once
thermal equilibrium has been achieved.

Analog outputs: 0-1 V dc percent-of-range
0-1 V dc range ID.
4-20 mA dc percent-of-range
4-20 mA dc range ID.

Password Access: Can be user-configured for password access.
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A-2 Recommended 2-Year Spare Parts List

Qty Part Number Description

1 C62374 Back Panel Board

1 C62371 Front Panel Board

1 C62368-A Trace Preamplifier Board

1 C73870-A Trace Main Computer Board

1 C65407 Interface Board

3 F768 Fuse, 1.6 A, 250 V, 5x20 mm, T—Slow Blow

3* F9 Fuse, 1 A, 250 V, 3AG, Slow Blow, (US)

3* F1275 Fuse, 1 A, 250 V, 5x20 mm, T—Slow Blow, (European)

1 R1460 Molex Connector for Remote Probe

1 T976 Molex Crimp Terminals for RemoteProbeConnector

1 O165 O-ring

1 C6689-L2C Micro-FuelCell

_____________________

* Order one type only: US or European, as appropriate.

Note: Orders for replacement parts should include the part number
(if available) and the model and serial number of the instru-
ment for which the parts are intended.

Orders should be sent to:

TELEDYNE Analytical Instruments

16830 Chestnut Street
City of Industry, CA 91748

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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A-3 Drawing List

D-64596A: Final Assembly/Outline Drawing, Control Unit, Trace Oxygen

D-65478: Final Assembly/Outline Drawing, Analysis Unit, Trace Oxygen

D-64950: WiringDiagram

NOTE: The MSDS on this material is available upon request
through the Teledyne Environmental, Health and
Safety Coordinator. Contact at (626) 934-1592
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3000 SERIES ANALYZERS

APPLICATIONNOTESONRESTRICTORS,

PRESSURES, AND FLOW RECOMMENDATIONS

3000seriesanalyzers requirereasonablyregulatedsamplepressures.
While the3000analyzersarenotsensitivetovariationsofincomingpressure
(providedtheyareproperlyvented toatmosphericpressure)Thepressuremust
bemaintainedas toprovideauseableflowrate troughtheanalyzer.Anyline
attached tosample vent should be1/4 or larger in diameter.

FLOWRATERECOMMENDATIONS:

A usable flow rate for a 3000 series analyzer is one which can be
measured ontheflowmeter.This isbasically .2 -2.4 SLPM.Theoptimum flow
rate is 1 SLPM (mid scale). Note: response time is dependent on flow rate, a
lowflowratewill result in slowresponse toO2changes in thesamplestream.
The spanflowrateshouldbethe approximatelysame as thesampleflowrate.

CELLPRESSURECONCERNS:

Thesensorsusedin3000seriesanalyzersare optimized tofunctionat
atmosphericpressure.Atpressuresother thanatmosphericthediffusionrateof
O2willbedifferent thanoptimumvalue.HigherpressureswillproducefasterO2
diffusionrates resulting inhigherO2reading andshortercell life.Tousea3000
seriesanalyzeratacellpressureother thanatmospheric, theanalyzermustbe
calibratedwithaknown calibrationgasat thenewcellpressure to adjust for the
differentdiffusionrate.Cellpressuresbelow2/3atmosphericarenot recom-
mendedbecauseas theytendtocauseexcessiveinternalexpansionwhichmay
result insealfailure.

Foroperation at cell pressuresother thanatmosphericcaremust be
taken not tochange the samplepressure rapidlyor celldamage mayoccur. For
cellpressuresaboveatmospheric, cautionmustbeexercised toavoidover
pressuringthecellholder. (percentanalyzerswill requiresometypeofcell
retainer to prevent the cell from being pushed out by the pressure .) For opera-
tionatpressuresbelowatmosphericpressureasuffix C(clamped)cell is
required.

RESTRICTIONDEVICES:

Forproperoperation,all 3000seriesanalyzers requireaflowrestriction
device.Thisdeviceis typicallya restrictororavalve.Thisrestrictiondevice
serves twofunctions inthesamplepath.Thefirst functionis tolimit theflowrate
of the sample through theanalyzer. Arestrictor ischosen tooperate overa range
ofpressures andprovide auseable flowrate over that range.

A-4
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Thesecond functionthat the restrictiondeviceprovides isa pressure
drop.Thisdevice is selected toprovidetheonlysignificant pressure dropin the
samplepath.

RESTRICTORKIT

Thecurrent revisionof the3000seriesanalyzersaresuppliedwithakit
containingtworestrictorsandaunionwhichareuser installed.Theseparts
suppliedtogivetheendusermoreflexibilitywheninstallingtheanalyzer.The
restrictorkit is suitableforhighandlowpositivepressureapplicationsaswellas
vacuumservice(atmosphericpressuresample)applications(seemanual for
installationinstructions).Thestandardrestrictor(BLUEDOT)is recommended
for pressures between 5 PSIG and 50 PSIG. For positive low pressure appli-
cation ( 5 psig or less ) the un-marked restrictor is better suited . For none
pressurizedsampleapplications themarkedrestrictorshouldbeusedand
configuredforvacuumservice.Note:forextremelylowpositivepressureappli-
cations( lessthen2psig)thevacuumserviceconfigurationshouldprovidehigher
performance(higher flowrates). Forvacuumservice theendusermust supply
a vacuum pump and a by-pass valve for the pump. A vacuum level of 5 -10
inchesofmercuryshould providetheoptimumflowrate.CAUTION:flow
restrictors have very small orifices and may be plugged by small par-
ticles ( .005” dia or larger) A sample filter must be included in the sample
line prior to the restrictor! ( a 60 micron filter is recommended)

3010TAEXAMPLES:

Example1,with aincoming pressureof10psigthestdrestrictor (blue
dot) will provide a flow rate of .76 SLPM. Up-stream of the restrictor the
samplelinepressurewillbe10psig, whiledownstream(includingthecell) the
pressurewillbeatatmosphericpressure.(analyzerventedtoatmospheric
pressure) Note, allother pressuredrops in thesamplepathare insignificant at
theseflowrates.This insures that thecelloperatesat atmosphericpressure.At
veryhighflowrates (offscaleofflow-meter),pressuredropsother than the
restrictiondevicecouldbecomesignificant,andresult in pressurizingthecell.

Example2, A3010TAisconfiguredforvacuumserviceasfollows.The
un-marked restrictor isplaced in thesampleventport. Thedown streamendof
the restrictor is thenconnected toavacuumpump andby-pass valve.The by-
pass valve is adjusted to provide a flow rate of 1 SLPM. The sample pressure
between thepumpandtherestrictorwill beapproximately -7 inchesofmercury,
whilethepressurein thebalanceofthesamplesystemincludingthecellwillbe
approximatelyatatmosphericpressure. (providedthesample flowinto the
analyzer isnotblocked.)
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BY-PASS:

To improve the system response, a by-pass can be added to increase the
sample flow rate to the analyzer bya factor of ten. A by-pass provides a sample
flow path around the analyzer of 2 - 18 SCFH. typically.

CALIBRATION GAS:

3000seriesanalyzer requirementsforunitswithAuto-Caloptions.The
customer must supplya control valves (or restrictors) for anySPAN or ZERO gas
sourcewhich isattached to the Auto-Calports. Thevalve shouldbe adjusted to the
same flow rate as the sample gas . When restrictors are used, the gas pressure must
be adjusted to achieve the proper flow rate.

OPERATION WITHOUT ARESTRICTORDEVICE:

Operationwithoutarestrictordevice isnot recommendasmentioned
above. A 3010TA without anyflow restrictor device was tested on 11-19-97.
This results in a flow rate of 2.4 SLPM @ 1 PSIG. This is a cv of 0.023 for the
standardsamplesys.

REFERENCE: FLOW_1.XLS & FLOW_2.XLS for information on flow
ratesatvariouspressures.

TAI PART NUMBERS

RESTRICTORKIT: A68729

UNION (SS) U11

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

STD..RESTRICTOR R2324 BLUE DOT

NUT N73

FERRULE F73

FERRULE F74 BOTHFERRULESARE
REQUIRED

CONVERSIONS:

1 PSI = 2.04 INCHES OF MERCURY (in. hg.)

1 SCFH = 0.476 SLPM
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Melting
Point
(°C)

328

360

A-4 Material Safety Data Sheet

Product Name: Micro-Fuel Cells and Super Cells, all classes except A-2C, A-3,
and A-5.

Electrochemical Oxygen Sensors, all classes except R-19.
Mini-Micro-Fuel Cells, all classes.

Manufacturer: TeledyneAnalytical Instruments
Address: 16830 Chestnut Street, City of Industry, CA 91749

Phone: (818) 961-9221
Customer Service: Extension 222
Environmental Health
and Safety: Extension 230

Date Prepared : 04/26/95

Section I – Product Identification

Section III – Physical/Chemical Characteristics

Section II – Hazardous Ingredients/Composition

Material or
Component C.A.S. # Quantity OSHA PEL ACGIH
TLV

Lead (Pb) 7439-92-1 3–20 gms 0.05 mg/m3 0.15 mg/m3

Potassium Hydroxide 1310-58-3 1–5 ml None 2 mg/m3

Solution 15% (KOH)

Specific
Gravity

11.34

2.04

Material
Appearance
orCompo-
nent

Lead

Potassium
Hydroxide

Density

na

na

Vapor
Pres-
sure

na

na

Boiling
Point (°C)

1744

1320

Odor

Solid, silver
gray, odorless

White or
slightly
yellow,
no odor

Solubility
in Water

Insoluble

Complete

Evap.
Rate

na

na
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Flash Point: na Flammable Limits: na LEL: na UEL: na

Extinguishing Media: Use extinguishing media appropriate to surrounding fire
conditions. No specific agents recommended.

Wear NIOSH/OSHA approved self-contained breathing
apparatus and protective clothing to prevent contact with
skin and eyes.

Emits toxic fumes under fire conditions.

Special Fire Fighting
Equipment:

Unusual Fire and Explosion
Hazards:

Section V – Reactivity Data

Hazardous Decomposition of
Byproducts:

Stability: Stable

Incompatibilities: Aluminum, organic materials, acid chlorides, acid
anhydrides, magnesium, copper. Avoid contact with acids
and hydrogen peroxide > 52%.

Toxic fumes

Hazardous Polymerization: Will not occur.

Conditions to Avoid:

Routes of Entry: Inhalation: Highly unlikely

Ingestion: May be fatal if swallowed.

Skin: The electrolyte (potassium hydroxide) is corrosive; skin
contact may cause irritation or chemical burns.

Eyes: The electrolyte (potassium hydroxide) is corrosive; eye
contact may cause irritation or severe chemical burns.

Acute Effects: The electrolyte is harmful if swallowed, inhaled or
adsorbed through the skin. It is extremely destructive to
tissue of the mucous membranes, stomach, mouth, upper
respiratory tract, eyes and skin.

Chronic Effects: Prolonged exposure with the electrolyte has a destructive
effect on tissue.

Chronic exposure to lead may cause disease of the blood
and blood forming organs, kidneys and liver, damage to
the reproductive systems and decrease in fertility in men
and women, and damage to the fetus of a pregnant
woman. Chronic exposure from the lead contained in this
product is extremely unlikely.

Section VI – Health Hazard Data

Section IV – Fire and Explosion Hazard Data
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Contact of electrolyte with skin or eyes will cause a
burning sensation and/or feel soapy or slippery to touch.

Other symptoms of exposure to lead include loss of sleep,
loss of appetite, metallic taste and fatigue.

Carcinogenicity: Lead is classified by the IARC as a class 2B carcinogen
(possibly carcinogenic to humans)

OSHA: Where airborne lead exposures exceed the OSHA action
level, refer to OSHA Lead Standard 1910.1025.

NTP: na

Lead exposure may aggravate disease of the blood and
blood forming organs, hypertension, kidneys, nervous
and possibly reproductive systems. Those with preexist-
ing skin disorders or eye problems may be more suscep-
tible to the effects of the electrolyte.

In case of contact with the skin or eyes, immediately flush
with plenty of water for at least 15 minutes and remove
all contaminated clothing. Get medical attention immedi-
ately.

If ingested, give large amounts of water and DO NOT
INDUCE VOMITING. Obtain medical attention immedi-
ately.

If inhaled, remove to fresh air and obtain medical
attention immediately.

Medical Conditions Generally
Aggravated by Exposure:

Signs and Symptoms of
Exposure:

Emergency First Aid Procedures:

NOTE: The oxygen sensors are sealed, and under normal circum-
stances, the contents of the sensors do not present a health
hazard. The following information is given as a guide in the
event that a cell leaks.

Section VII – Precautions for Safe Handling and Use

Before opening the bag containing the sensor cell, check
the sensor cell for leakage. If the sensor cell leaks, do not
open the bag. If there is liquid around the cell while in the
instrument, wear eye and hand protection.

Cleanup Procedures: Wipe down the area several times with a wet paper towel.
Use a fresh towel each time. Contaminated paper towels
are considered hazardous waste.

Protective measures
during cell replacement:
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Section VIII – Control Measures

Eye Protection: Chemical splash goggles

Hand Protection: Rubber gloves

Other Protective Clothing: Apron, face shield

Ventilation: na

Section IX – Disposal

Both lead and potassium hydroxide are considered poisonous substances and are regulated under

TSCA and SARA Title III.

EPA Waste Number: D008

California Waste Number: 181

DOT Information: RQ Hazardous Waste Solid N.O.S. (Lead) Class 9
NA3077 PG III

Follow all Federal, State and Local regulations.

Section X – References

Material Safety Data Sheets from J.T. Baker Chemical, Aldrich, Malinckrodt, ASARCO
U.S. Department of Labor form OMB No. 1218-0072
Title 8 California Code of Regulations
TSCA
SARA Title III
CFR 49
CFR 29
CFR 40

NOTE: The above information is believed to be correct and is offered for your
information, consideration, and investigation. It should be used as a
guide. Teledyne Analytical Instruments shall not be held liable for any
damage resulting from handling or from contact with the above
product.






