






















































































Oxygen Analyzer Part II: Analysis Unit

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

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

Removethe blue sticker from 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
inletsfor zero, sample and span gasinput, and an outlet for exhaust gasses.

® ®
Teledyne Analytical Instruments

Abusiness unit of Teledyne Electionic Technologles

3010T Series

Percent Oxygen Analyzer

Nelclelo

Figure 3-2: Gas Connector Panel

The unit is manufactured with /4 inch tubefittings, and 6 mm adapters
are supplied for metric systeminstallations. For asafe connection:

1. Insert thetubeinto thetubefitting, and finger-tighten the nut until
the tubing cannot be rotated freely, by hand, in thefitting. (This
may require an additional /s turn beyond finger-tight.)
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3 Installation Model 3010T

2. Hold thefitting body steady with a backup wrench, and with
another wrench rotate the nut another 1%/4 turns.

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

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

SAMPLE IN: Thisistheinlet for samplegas. It feedsinto an electri-
cally operated valve, inside the housing, that controlsthe flow of the span
gas. Thevalveiscompletely 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 areinletsfor zero gas and span gas.
Thereareelectrically operated valvesinsidefor automatic switching between
sample and calibration gases. These valves are compl etely 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 ensurethat the exhaust ventsto an appropriately controlled area.

3.4 Electrical Connector Panel

All electrical connectionsare made ontheinternal 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 inthe Drawings section at the back of thismanual. To accessthe
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 &c) that will be used to power the Analysis Unit
internal heater. Make surethe switch is set to the correct voltage BEFORE
making or energizing the power connections.

Power Connections: 110/220V ac, 50/ 60 Hz power isrequired 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.

Fuselnstallation: Fusesarenot installed at the factory. Be sureto
install the proper fuse (5 x 20 mm, 2 A) aspart of installation. (See Fuse
Replacement in chapter 5, Maintenance.)

Solenoid and Sensor Signal Connections: The Remote Probe con-
nector on the Control Unit (Part |, paragraph 3.3) connectsto the Analysis
Unit's Solenoid Valves and Sensor Signal terminals. See Figure 3-4. It
provides signalsto control the solenoid valves which regul ate the zero, span
and sample gas flow, and accepts the sensor and thermistor signalsfor
processing.
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3 Installation Model 3010T
31 Vde PIN1-3
—1 +15Vdc
PIN 2-5
% +15V dc PIN 3.9 Solenoid Valves
1|15V de None
4 | SAMPLE (ret) PIN1-4  Solenoid 2 (return)
E ZERO (return) PIN2-6 Solenoid 3 (return)
CU [} SPAN (retum) PIN3-10 Solenoid 1 (return) AU
12 EXHAUST (ret) None  Solenoid 4 (return)
7 Sensor (hot) + PIN 4-7 .
1 |Sensor (retur) = PIN 4-1 }Sensor Signal
[ |_Thermistor
8 PIN 4-8 , :
B Thermistor PIN 4.2 }Thermlstor Signal

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

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

T +15V dc

? +15Vdc

— Solenoid

[ 9 | :Exjc Matching olenoies

1] c Circuitry

4 | SAMPLE (ret) (If Solenoid 2 (return)

6 ZERO (retum) - Necessary) Solenoid 3 (return)
12)11[10] 9|8 |7 10} SPAN (return) Solenoid 1 (return)
6(5[4|3]2]1 12] EXHAUST(el Solenoid 4 (return)

Layout Schematic

Figure 3-5: Remote Probe Connector Pinouts

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

If more current and/or adifferent voltageisrequired, use arelay, power
amplifier, or other matching circuitry to providethe actual driving current.
Note that each individual line hasaseries FET with anominal ON resistance
of 5ohms (9 ohmsworst case). This can limit the obtainable voltage, de-
pending on the load impedance applied. See Figure 3-6.
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Oxygen Analyzer Part II: Analysis Unit

LOAD

Figure 3-6: FET Series Resistance

3.5 Installing the Micro-Fuel Cell

TheMicro-Fuel Cell isnot installed in the cell block when the
instrument isshipped. It must beinstalled duringinitial installation.

Onceit isexpended, the Micro-Fuel Cell will need to bereplaced. The
cell could aso requirereplacement if the cell isexposed to air for too long,
or if theinstrument has been idlefor too long.

When the micro-Fuel Cell needsto beinstalled or replaced, follow the
proceduresin 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 el ectrical connectionsare complete,
the system isready to test. Befor € plugging either of the unitsinto their
respective power Sources:

» Check theintegrity and accuracy of the gas connections. Make
surethere are no leaks.

» Check theintegrity 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 asfollows:

1. Repeat the Self-Diagnostic Test asdescribed in Part I, chapter 4,
section4.3.5.
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Oxygen Analyzer Part II: Analysis Unit

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.
Cdlibration 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 aslong as it is known to be
oxygen free and does not react adversely with the sample system.
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4 Operation Model 3010T

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 along 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 sureto limit the pressureto 40 psig or lesswhen 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. Pressthe System button to enter the system mode.
2. Usethe < > arrow keysto move to More, and press Enter.
3. Usethe < > arrow keysto 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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Oxygen Analyzer Part II: Analysis Unit

Table 4-1: Self Test Failure Codes
Power

0 OK

1 5V Failure
2 15V Failure
3 Both Failed

Analog

0 OK

1 DAC A (0-1 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 aternates for atime with:

Press Any Key
To Continue...

Then the analyzer returns to the initial System screen.

45 Cell Failure Checks

Cell failureis covered in detail in Part I: Control Units, section
4.4.1.3, Cell Failure. Cell replacement is covered Part I1: Analysis Units
chapter 5, Maintenance.

Cdl 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 afailure 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 I1: Analysis Units chapter 5, Maintenance.
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Oxygen Analyzer Part II: Analysis Unit

Maintenance

5.1 Routine Maintenance

Asidefrom normal cleaning and checking for leaks at the gas connec-
tions, routinemaintenanceislimitedto replacing Micro-Fuel cellsand fuses,
andrecalibration.

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

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

5.2 Major Components

Theinternal components are accessed by rotating the expl osion-proof
housing cover counterclockwise several turnsuntil free. See Figure 5-1,
below. The sampling system gaspipingisillustrated in Figure 2-4.

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

The 3010T Analysis Unit contains the following major components:
* MicroFue Cdl
* Caell block
e Samplesystem
» Electrical Connector Panel
e GasConnector Pandl (external)

Seethedrawingsin the Drawings section in back of thismanual
for details.
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5 Maintenance Model 3010T
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Figure 5-1: Major Components

5.2 Cell Replacement

TheMicro-Fuel Cell isasealed electrochemical transducer with no
electrolyte to change or electrodes to clean. When the cell reaches the end of
itsuseful life, it isreplaced. The spent fuel cell should be discarded accord-
ingtolocal regulations. This section describes storage and handling of the
fuel cell, and when and how to replaceit.

5.2.1 Storing and Handling Replacement Cells

To have areplacement cell availablewhen it isneeded, it isrecom-
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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Oxygen Analyzer Part II: Analysis Unit

The spare cell should be carefully stored in an areathat is not subject to
large variationsin 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 aweek 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 failurein the 3010T isusually characterized inability to zero the
instrument down to a satisfactorily low ppm reading. When thisoccurs, the
3010T system alarm trips, and the VFD displays afailure message.

#.# ppm Anlz
CELL FAIL/ ZERO HIGH

Beforereplacing thecell:
a. Check your span gasto make sureit iswithin specifications.

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

If there are no leaks and the span gasis OK, replace the cell.
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5 Maintenance Model 3010T

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.

TheMicro-Fuel cell islocated insidethe housing in astainless steel cell
block. (See Figure 5-2.)

©)

- Tmynnkmlrﬂnmm”
A

wsinees urit of Telacyne Seconic Technoogies

ED)

3010T Series
Trace Oxygen Analyzer

Micro-Fuel Cell

1 Cell Adaptor
J4— (For B-2or A-2
series cell)

O<— O-Ring

@4— Cell Holder

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

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

2. Rotatethe housing cover counterclockwiseuntil itisfreefrom
the housing, and then removed it.

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

5.2.4 Installing a New Micro-Fuel Cell

It isimportant to minimize the amount of timethat a Teledyne Trace
Oxygen Sensor is exposed to air during the installation process. The quicker
the sensor can beinstalled into the unit, the faster your TAI O, sensor will
recover tolow O, measurement. levels.

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

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

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

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

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

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

Step 4. Remove sensor from 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 isfacing 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. Thisforcesthe holder into position and forms agas-
tight seal.

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

If steps4 through 10 are accomplished quickly (elapsed timelessthan 15
seconds), recovery to lessthan 1ppm level should occur in lessthan 8
hours.

5.2.5 Cell Warranty

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

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

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

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

If you have awarranty claim, you must return the cell in question to the
factory for evaluation. If it isdetermined that failureis dueto 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 requirestwo 5x 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 afuse:
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1. Disconnect the Unit from its power source.

2. Placeasmall screwdriver inthenotchin the fuse holder cap,
push in, and rotate 1/4 turn. The cap will pop out afew
millimeters. Pull out the fuse holder cap and fuse, asshownin
Figure 5-3.

@ [ ]

2)2)Z)
Hiii] |
| | E
olees Iﬂ =

FUSE

VOLIAGE
SELECTOR

® NN

Figure 5-3: Removing Fuse Cap and Fuse from Holder
2. Replacefuseby reversing processin step 1.

5.4 System Self Diagnostic Test

1. Pressthe System button to enter the system mode.

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

3. Usethe <> 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 5V Failure

2 15V 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 matchtest 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




Appendix Model 3010TA

Contents
A-1 Model 3010TA SpecificationS.........ccoeeeeeeiieiiiiiiiiiineeeeee. A-3
A-2 Recommended 2-Year Spare Parts List ..........cccceeeeeeeee. A-5
A-3 Drawing LiSt .....ccoeiiiiiiiiiiiie e A-6
A-4 Application Notes on Restrictors, Pressures, & Flow ..... A-7
A-5 Material Safety Data Sheet .........cccooevviiiiiiiiiiiiiiiie A-10

A-2



Oxygen Analyzer Appendix

Appendix

A-1 Models 3010TA Specifications

Packaging: General Purpose Control Unit
 Fush panel mount (Standard).

» Rack mount — Relay rack mounted to
contain either one or two instrumentsin one
19" relay rack mountabl e plate (Optional).

Packaging: Explosion Proof AnalysisUnit

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

Sensor: L-2trace Micro-Fuel Cell.

Cdll Block: 316stainlesssted.

Ranges: Threeuser definableranges.
0-10 ppmto 0-250,000 ppm.
Air calibration range 0-25 %.

Autoranging with range ID output.

SampleSystem: Positivepressureservice.
Vacuum service (optional).

Auto Cal / Auto Zero with electrically oper-
atedvalves. (Internal valvesoptional .)

Alarms.  Onesystem-failurealarm-contact to detect
power failure.

Two adjustable concentration threshold alarms
withfully programmablesetpoints.
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Diagnostics. Start-up or on-demand, comprehensive, self
testing functioninitiated by keyboard or
remotecommand.

Displays: 2 line by 20 aphanumeric, VFD screen, and
one5digit LED display. Flowmeter on
AnalysisUnit.

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 AnalysisUnit
110/220V ac, 50/60 Hz.

OperatingTemperature: 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 scaleat constant temperature.
+5% of full scale over operating temperature
range, on factory default analysisranges, once
thermal equilibrium hasbeen achieved.

Analogoutputs: 0-1V dcpercent-of-range
0-1V dcrangeD.
4-20 mA dcpercent-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

Part Number Description

C62374
C62371
C62368-A
C73870-A
C65407
F768

F9

F1275
R1460
T976
0165
C6689-L2C

Back Panel Board

Front Panel Board

TracePreamplifier Board

Trace Main Computer Board

Interface Board

Fuse, 1.6 A, 250 V, 5x20 mm, T—Sow Blow

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

Fuse, 1 A, 250V, 5x20 mm, T—Sow Blow, (European)
Molex Connector for Remote Probe

Molex Crimp Terminalsfor Remote Probe Connector
O-ring

Micro-Fud Cell

Note:

Webh:

* Order onetypeonly: US or European, as appropriate.

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

www.tel edyne-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: Fina 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




Oxygen Analyzer Appendix

3000 SERIES ANALYZERS
APPLICATIONNOTESONRESTRICTORS,
PRESSURES, AND FLOW RECOMMENDATIONS

A-4

3000 seriesanal yzersrequirereasonably regul ated samplepressures.
Whilethe3000analyzersarenot sensitivetovariationsof incoming pressure
(providedthey areproperly vented to atmosphericpressure) Thepressuremust
bemaintainedasto provideauseabl eflowratetroughtheanayzer. Anyline
attached tosamplevent shouldbel/4 or larger indiameter.

FLOWRATERECOMMENDATIONS:

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

CELL PRESSURE CONCERNS:

Thesensorsusedin 3000 seriesanal yzersareoptimized tofunctionat
atmosphericpressure. At pressuresother than atmosphericthediffusionrateof
O2will bedifferent than optimumval ue. Higher pressureswill producefaster O2
diffusionrates resultinginhigher O2reading and shorter cell life. Tousea3000
seriesanalyzer at acell pressureother than atmospheric, theanal yzer must be
calibratedwithaknown calibrationgasat thenew cell pressureto adjust for the
differentdiffusionrate. Cell pressuresbel ow 2/3atmospheric arenot recom-
mended becauseasthey tend to causeexcessiveinterna expansionwhichmay
resultinsed failure.

For operationat cell pressuresother than atmosphericcaremust be
taken not to changethe sampl epressurerapidly or cell damagemay occur. For
cell pressuresaboveatmospheric, cautionmust beexercised toavoid over
pressuringthecell holder. ( percent anayzerswill requiresometypeof cell
retainer to prevent thecell from be ng pushed out by thepressure.) For opera-
tionat pressuresbel ow atmospheric pressureasuffix C(clamped) cell is
required.

RESTRICTIONDEVICES:

For proper operation, all 3000 seriesanalyzersrequireaflow restriction
device. Thisdeviceistypicalyarestrictor or avave. Thisrestrictiondevice
servestwofunctionsinthesamplepath. Thefirst functionistolimittheflow rate
of thesamplethroughtheanalyzer. A restrictor ischosento operateover arange
of pressuresand provideauseabl eflow rateover that range.
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Thesecond functionthat therestrictiondeviceprovidesisapressure
drop. Thisdeviceisselectedtoprovidetheonly significant pressuredropinthe
samplepath.

RESTRICTORKIT

Thecurrent revisionof the3000 seriesana yzersaresuppliedwithakit
contai ningtworestrictorsandaunionwhichareuser installed. Theseparts
suppliedtogivetheenduser moreflexibility wheninstallingtheanalyzer. The
restrictor kitissuitablefor highandlow positivepressureapplicationsaswell as
vacuumservice(atmospheric pressuresample) applications( seemanual for
ingtallationinstructions). Thestandardrestrictor (BLUEDOT ) isrecommended
for pressuresbetween 5 PSIG and 50 PSIG. For positivelow pressureappli-
cation (5psigor less) the un-marked restrictor isbetter suited . For none
pressurized sampl eapplicationsthemarked restrictor should beused and
configuredfor vacuumservice. Note: for extremely low positivepressureappli-
cations(lessthen 2 psig) thevacuum serviceconfiguration should providehigher
performance( higher flowrates). For vacuum servicetheend user must supply
avacuum pump and aby-passvalvefor thepump. A vacuumlevel of 5-10
inchesof mercury should providetheoptimumflowrate. CAUTION: flow
restrictorshavevery small orificesand may beplugged by small par -
ticles(.005” diaor larger) A samplefilter must beincluded in thesample
lineprior totherestrictor! (a60micronfilter isrecommended)

3010TAEXAMPLES:

Examplel, withaincoming pressureof 10 psigthestdrestrictor (blue
dot) will provideaflow rateof .76 SLPM. Up-stream of therestrictor the
samplelinepressurewill be10psig, whiledownstream (includingthecell) the
pressurewill beat atmospheric pressure.( anal yzer ventedto atmospheric
pressure) Note, al other pressuredropsinthesamplepathareinsignificant at
theseflow rates. Thisinsuresthat thecell operatesat atmosphericpressure. At
very highflow rates( of f scal eof flow-meter), pressuredropsother thanthe
restrictiondevicecouldbecomesignificant, andresultin pressurizingthecell.

Example2, A 3010TA isconfiguredfor vacuumserviceasfollows. The
un-marked restrictor isplacedinthesamplevent port. Thedown streamend of
therestrictor i sthen connected toavacuum pump and by-passvalve. Theby-
passvalveisadjustedtoprovideaflow rateof 1 SLPM. Thesamplepressure
betweenthepump andtherestrictor will beapproximately -7inchesof mercury,
whilethepressureinthebal anceof thesamplesystemincludingthecell will be
approximately at atmosphericpressure. ( provided thesampleflowintothe
analyzerisnot blocked.)
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BY-PASS

Toimprovethe system response, aby-pass can beadded toincreasethe
sampleflow ratetotheanalyzer by afactor of ten. A by-passprovidesasample
flow path aroundtheanalyzer of 2- 18 SCFH. typically.

CALIBRATION GAS:

3000 seriesanal yzer requirementsfor unitswith Auto-Cal options. The
customer must supply acontrol valves(or restrictors) for any SPAN or ZERO gas
sourcewhichisattachedtothe Auto-Cal ports. Thevalveshould beadjustedtothe
sameflow rateasthesamplegas. Whenrestrictorsareused, thegaspressuremust
beadjustedto achievetheproper flow rate.

OPERATIONWITHOUT ARESTRICTORDEVICE:

Operationwithout arestrictor deviceisnot recommend asmentioned
above. A 3010TA without any flow restrictor devicewastested on 11-19-97.
Thisresultsina flow rateof 2.4 SLPM @ 1 PSIG. Thisisacv of 0.023for the
standard samplesys.

REFERENCE: FLOW_1.XLS & FLOW_2.XLS forinformationonflow
ratesat variouspressures.

TAlI PART NUMBERS

RESTRICTORKIT: A68729

UNION (SS) u11

LP.RESTRICTOR R2323 (LOW PRESSURE/VAC.

SERVICE)

STD..RESTRICTOR R2324 BLUEDOT

NUT N73

FERRULE F73

FERRULE F74 BOTHFERRULESARE
REQUIRED

CONVERSIONS:

1P = 2.04 INCHESOFMERCURY (in.hg.)

1SCFH = 0.476 SLPM
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A-4 Material Safety Data Sheet

Section | — Product Identification

Product Name:  Micro-Fuel Cells and Super Célls, al classes except A-2C, A-3,
and A-5.
Electrochemica Oxygen Sensors, dl classes except R-19.
Mini-Micro-Fuel Cdlls, 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
DatePrepared :  04/26/95

Section Il — Hazardous Ingredients/Composition

Material or

Component CAS # Quantity OSHA PEL ACGIH
TLV

Lead (Pb) 7439-92-1 3-20 gms 0.05mg/m*  0.15 mg/m?
Potassium Hydroxide 1310-58-3 1-5ml None 2 mg/m?
Solution 15% (KOH)

Section lll — Physical/Chemical Characteristics

aterial
pearance Boiling  Specific Vapor Melting Density Evap. Solubility Odor
Compo- Point (°C) Gravity Pres- Point Rate inWater
nt sure  (°C)

1744 11.34 na na Insoluble  Solid, silver
ad na 328 gray, odorless

1320 2.04 na na Complete Whiteor
tassium na 360 slightly
droxide yellow,

no odor
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Section IV — Fire and Explosion Hazard Data

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

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

Special Fire Fighting Wear NIOSH/OSHA approved self-contained breathing

Equipment: apparatus and protective clothing to prevent contact with
skin and eyes.

Unusual Fireand Explosion Emits toxic fumes under fire conditions.

Hazards:

Section V — Reactivity Data

Stability: Stable

Incompatibilities: Aluminum, organic materials, acid chlorides, acid

anhydrides, magnesium, copper. Avoid contact with acids
1 0

Hazar dous Decomposition of and hydrogen peroxide > 52%.

Byproducts: Toxic fumes

Hazar dous Polymerization: Will not occur.

Conditionsto Avoid:

Section VI — Health Hazard Data

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.
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Signs and Symptoms of Contact of electrolyte with skin or eyes will cause a
Exposure: burning sensation and/or feel soapy or dippery 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

M edical Conditions Generally Lead exposure may aggravate disease of the blood and

Aggravated by Exposure: 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.

Emergency First Aid Procedures: 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.

Section VII — Precautions for Safe Handling and Use

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 aguide in the
event that a cell leaks.

Protective measur es Before opening the bag containing the sensor cell, check

during cell replacement: the sensor cell for leakage. If the sensor cell leaks, do not
open the bag. If there isliquid around the cell whilein 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.
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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 Titlelll.

EPA Waste Number: D008

California Waste Number: 181

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

NA3077 PG 11
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 Titlelll

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.
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