Technical Specifications *

Complies with recognized explosion

Accuracy: < 2% of FS range under constant conditions

_ proof standards for Hazardous Areas
Analysis: 0-100 ppm, 0-25% FS ranges
Application: Oxygen analysis in inert, hydrocarbon, helium, hydrogen,

mixed and acid (CO,) gas streams

Approvals: None; certified components designed to meet explosion
proof standards

Area Classification: Class 1, Division 1, Groups C, D hazardous areas
Alarms: None

Calibration: Max interval—3 months. Use certified span gas with 02
content (balance N2) approximating 80% of full scale for
fast 20-30 minute recovery to online use. Alternatively, air
calibrate with clean source of compressed or ambient
(20.9% 02) air on 0-25% range and allow 60 minutes on
zero gas to recover to 10 ppm. For optimum accuracy,

calibrate one range higher than the range of interest. C €
Compensation: Temperature
Connections: 1/8" compression tube fittings

GPR-15 XP Explosion Proof

Controls: Integral 4-20mA zero and span pots, and range selector -
PPM Oxygen Transmitter
Display: LCD 3-1/2 digits; resolution .1 ppm
Enclosures: Aluminum ex-proof NEMA 4X wall mt. 12x8x10"; 15 Ibs Full Featured 02 Transmitter with
o . Advanced Galvanic Sensor Technology
Flow Sensitivity: Not flow sensitive; recommended flow rate 1-2 SCFH
Linearity: > .995 over all ranges e -
Pressure Inlet - regulate to 5-30 psig; vent - atmospheric cer““e“ comnonents dGSIg“eu to
ure: - u - ig; v - i 0 -
meet Class |, Division 1, Groups C, D
Power: 18-24 VDC 2 Wire Loop

Recovery Time: 60 seconds in air to < 10 ppm in < 2 hours on N, purge 18_24 “nc 2 Wire |.00Il Power
Response Time: 90% of final FS reading in 15 seconds se“s“i““v 0 5% F““ scalﬂ

Sample System: None; optional H2S sample system(s) for natural gas ex-

traction, transmission and processing 2 nanges standard
Sensitivity: < 0.5% of FS range Hame n"estors
N GaR12.100 M sensor for non-C02 gas streams $$ Wetted Parts
Sensor Life: 24 months in < 1000 PPM 02 at 25°C and 1 atm 4-20mA Signal Output
Signal Output: 4-20mA non-isolated
Temp. Range: 59 to 45°C (GPR sensor); -10° to 45°C (XLT sensor);
Warranty: 12 months analyzer; 12 months sensor

Wetted Parts: Stainless steel |Sﬂ 9001_2008 cert“ied

ENIERIEE

Sample conditioning accessories - contact factory

* Subject to change without notice

2855 Metropolitan Place, Pomona, CA 91767 USA ¢ Tel: 909-392-6900, Fax: 909-392-3665, www.aiil.com, e-mail: info@aiil.com  Rev 10/15
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A nweduetion e ————

ﬂﬂllﬂlﬂfﬂlaﬂﬂlls on Your Purchase.

Your new oxygen analyzer is a precision piece of equipment
designed fo give you years of use in variety of industrial
oxygen applications.

This analyzer is designed to measure the oxygen concentration
in inert gases, gaseous hydrecarbens, hydrogen, a variety of
gas mixtures and acid gases with 0-100% CO. (requires the
XLT series sensor) present.

~ In order to derive maximum performance from your new oxygen

analyzer, please read and follow the guidelines provided in this
Owner's Manual.

The serial number of this analyzer may be found on the inside
the analyzer. Yeu should note the serial number in the space
provided and retains this Owner's Manual as a permanent
record of your purchase, for future reference and for warranty
considerations.

Serial Number:

Every effort has been made to select the most reliable state of
the art materials and components designed for superior
performance and minimal cost of ownership. This analyzer was
tested thoroughly by the manufacturer for best performance.
However, modemn electronic devices do require service from
time to time. The warranty included herein plus a staff of
trained professional technicians to quickly service your
analyzer is your assurance that we stand behind every
analyzer sold.

Advanced Instruments Inc. appreciates your business and
piedge to make effort fo maintain the highest possibie quality
standards with respect to product design, manufacturing and
service.
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2 Quality Control Certification

Test-83s Phase

Omilens

Rev1 7/01

GPR-15 XP ppm O2 Transmitter

{ }GPR-12-100-M ppm Oxygen Sensor (C-100 ppm, 0°C)
{ ) XLT-12-100-M ppm Oxygen Sensor (0-100 ppm, 0°C)

Owner's Manual

A-1139-M PCB Assembly

Range: 0-25% CAL {range 1), 0-100 ppm (range 2)
Power: 13-36V DC two wire loop power

Wetted parts: Stainless steel, deirin sensor
Viewing window in cover

Explosion proof wail mount enclosure with flame arrestors

Electronic offset
4-20mA offset

~ s

Anaiog signai output 4-20m
Baseline drift on zero gas < +2% FS over 24 hour period
Noise level <+ 1.0% FS

Span adjustment within 10-50% FS

Overall inspection for physicai defects

Sub-freezing temperature range requires sensor, LCD change.
{ ) GPR-12-100-ML ppm Oxygen Sensor (0-100 ppm, -30°C)
{ ) XLT-12-100-ML ppm Oxygen Sensor (0-100 ppm, -20°C)

MTR-1007 Meter LCD digita! display rated for -30°C

Order No.:
Serial No.:

Serial No.:

————
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General
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Berk Section 3 Operation

This section summarizes the essential generic precautions applicable to all
transmitters. Additional precautions specific to individual transmitters are
contained in the following sections of this manual. To operate the transmitter
safely and obtain maximum performance follow the basic guidelines outlined
in this Owner's Manual.

Caution: This symbol is used throughout the Owner's Manual to CAUTION
and alert the user to recommended safety and/or operating guidelines.

Danger: This symbol is used throUghout the Owner's Manual to identify
sources of immediate DANGER such as the presence of hazardous
vqltages.

Read Instructions: Before operating the transmitter read the instructions.

Retain Instructions: The safety precautions and operating instructions
found in the Owner's Manual shou!d be retained for future reference.

Heed Wamings: Follow ail warnings on the transmitter, accessories {if any)
and in this Owner's Manual. :

Follow Instructions: Observe all precautions and operating instructions.
Failure to do so may result in personal injury or damage to the transmitter.

Inlet Pressure: The maximum sample gas inlet pressure is 50 psig.
Outiet Pressure: The sample gas vent pressure shouid be atmospheric.

Oxygen Sensor: DO NOT open the sensor. The sensor contains a
corrosive liquid electrolyte that could be harmful if touched or ingested, refer
to the Material Safely Data Sheet contained in the Owner's Manual
appendix. Avoid contact with any liquid or crystal type powder in or around
the sensor or sensor housing, as either could be a form of electrolyte.
Leaking sensors should be disposed of in accordance with local reguiations.

Mounting: The fransmitter control unit is approved for indoor use only and
should be mounted only as recommended by the manufacturer.

Power: Supply power to the fransmitter only as rated by the specification in
Section 9 and/or markings on the transmitter enclosure. The wiring/cords
that connect the transmitter to the power source should be installed in
accordance with recognized electrical standards and so they are not
pinched particularly near the power source and the point where they attach
to the transmitter. Never yank a power cord to remove it from an outlet or
from the transmitter.

Operating Temperature: The maximum operating temperature is 45° C.

Heat: Situate and store the transmitter away from sources of heat.

2 1nf2
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HolFenance
Bel Section &

Liquid and Object Entry: The transmitter should not be immersed in any
liquid. Care should be taken so that liquids are not spitled into and objects
do not falt into the inside of the transmitter.

Handling: Do not use force when using the switches and knobs. Before
moving your transmitter be sure to disconnect the wiring/power cord and any
cables connected to the output terminals located on the fransmitter.

Serviceabiiity: Except for replacing the oxygen sensor, there are no parts
inside the transmitter for the operator to service.

Only trained personnel with the authoriiation of their supervisor should
conduct maintenance. '

Oxygen Sensor: DO NOT open the sensor. The sensor contains a
corrosive liquid electrolyte that could be harmiul if touched or ingested, refer
to the Material Safety Data Sheet contained in the Owners Manual
appendix. Avoid contact with any fiquid or crystal type powder in or around
the sensor or sensor housing, as either could be a form of electrolyte.
Leaking sensors should be disposed of in accordance with local regulations.

Troubleshooting: Consult the guidelines in Section 8 for advice on the
common operating errors before concluding that your transmitter is faulty.

Do not attempt to service the transmitter beyond those means described in
this Owner's Manual. Do not attempt to make repairs by yourself as this will
void the warranty as per Section 10 and may result in electrical shock, injury
or damage. All other servicing should be referred to qualified service
personnel.

- Cleaning: The transmitter shouid be cleaned only as recommended by the

manufacturer. Wipe off dust and dirt from the outside of the unit with a soit
damp cloth then dry immediately. Do not use solvents or chemicais.

Nonuse Periods: If the transmitter is equipped with a range switch advance
the switch to the OFF position and disconnect the power when the
transmitter is left unused for a fong period of time.

a 2af?
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4 Features

Accurate stable prm 0: analysis The Advanced Instruments Inc. GPR-15 XP and GPR-15A

XP ppm O, Transmitters signal a new level of precision in
oxygen measurements. Innovatively designed sensor
housing, modular state of the art electronics and an
advanced galfvanic fuel celt technology deliver maximum
performance with the lowest cost of ownership available.

Explosion proof configuration The wall mount explosion proof enclosure and integral flame
amrestors make the GPR-15 XP and GPR-15A XP suitable for
Integral lfame ATEsIors use in Class 1, Division 1, Group B, C, D classified areas.

Two wire loop power 4-Z0mA ouigut GPR-15 XP provides a 4-20mA signal output from the two-

wire loop of a 9-36V DC power source and is represented on
full scale oxygen readings to an external device.

4-20mi ouiput plns 2 2i3rm conacts GPR-15A XP provides a 4-20mA signal output and two
' adjustable alarms with relay contacts from a 9-36V DC power

source. The 4-20mA output is also represented on full scale
oxygen readings to an external device.

Cost effective 0-100 ppm lowrange  These transmitters can be configured for any full scale

measuring range between 100 ppm and 1% oxygen and
provide the most cost effective ppm oxygen measurements.

Mm A second 0-25% range is provided for air calibration.

Sensitivity The GPR-15 XP and GPR-15A XP respond to industry’'s
growing demand for cost effective ppm oxygen
measurements in hazardous areas with sensitivity of 500 ppb
or .5 ppm on the 0-100 ppm range.

Versatile lony life sensor At the heart of the analyzer is an advanced range of gaivanic
fuel cell type electrochemical sensors with proven linearity
m over all ranges and specific for oxygen. Engineered for superior performance
Air or span gas caliration and quality, expected life is 18-24 months in inert gases, H,
He, gaseous hydrocarbons and acid (CO») gases.
10D jocsi dispiay To facilitate calibration and local spot checking of oxygen

readings, the oxygen concentration of the sample is read
from a 3-1/2 digit LCD display.

Hectronic 1ero To maximize accuracy an electronic zero offsets minor
elecironic variations in the 4-20mA integrated circuit.

Span adjastment The oxygen reading is adjusted during calibration via a
potentiometer.

Suly-freezZinly operating ranges Optional advanced sensors and low temperature LCD enable

these transmitters to operate at -30°C and -20°C.

GPRASXP RPRASAXP Reav 7/01 4 1nf1
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5 Operation _ | | -

FPriicipfe of Gperation

The GPR-15 ppm and GPR-25 % Series of oxygen transmitters incorporate a variety of advanced
galvanic fuel cell type sensors. The sensors function on the same principle and are specific for oxygen.

. They measure the partial pressure of oxygen from low ppm to 100% levels in inert gases, gaseous
hydrocarbons, hefium, hydrogen, mixed gases, acid gas streams and ambient air.

Oxygen, the fuel for this electrochemical transducer, diffusing into the sensor reacts chernically at the
sensing electrode to produce an electrical current output proportional to the oxygen concentration in the
gas phase. The sensor’s signal output is finear over all ranges -and remains virtually constant over its
useful life. The sensor requires no maintenance and is easily and safely replaced at the end of its useful
life. ' ' ' -

_ Proprietary advancements in design and chemistry add significant advantages to an extremely versatile
oxygen sensing technology. Sensors for low ppm analysis recover from air to ppm levels in minutes,
exhibit.ionger life and reliable quality.” . o o i el

The e_xpe’ctéd life of our new geﬁeration of percentage r"a'nge Sensors now rahge to five and ten years with
faster response times and greater stabilify.

Another signiﬁcaht' development involves expanding the operating temperature range for both bpm and
percentage range sensors from -30°C to 50°C. ) . ’ ‘ '

The signal generated by the sensor is amplified by state of the art low power analog circuitry. The second
stage eliminates the low frequency noise. The third stage employs a high frequency filter and
compensates for signal output variations caused by ambient temperature changes. The result is a very

stable signal.

Sample oxygen is analyzed very accurately with -excellent stabilgity. Response time is 90% of full scale in
less than 10 seconds on all ranges. Sensitivity is fypically 0.5% of full scale low range. '

In addition to the aforementioned ppm and % model range distinction, these transmitters offer two basic
electronic configurations. ' '

The GPR-15, 15D, 15XP', 25, 25MO, 258, 25XP model designation denotes a 4-20mA signal output
provided on the two-wire loop of a 1 3-36V DC power source and is represented on full scale oxygen
readings to an external device. ' _ :

Models with the XP suffix are explosion proof and with the required conduit for the electrical wiring
connections are suitable for use in Class 1, Division 1, Groups A-D hazardous areas. The remaining
model numbers, when used in conjunction with optional intrinsic safety barriers (requiring a minimum of
24V DC) meet recognized standards for intrinsic safety and are suitable for use in Class 1, Division 1,
Groups A-D hazardous areas. ‘ ' '

The GPR-15A, 15AD, 15AXP, 25A, 25AXP model designation denotes a 4-20mA signal output and two
adjustable alarms with relay contacts from a 9-36V DC power. source. The 4-20mA output is also
represented on full scale oxygen readings fo an external device.

'Models with the XP suffix are explosion proof and with the required conduit for the electrical wiring
connections are suitable for use in Class 1, Division 1, Groups A-D hazardous areas. .

GPR-15/25 Seriés Rev 5/03 5-1 ) 10of 1



Advanced Instrunments Inc.

Pressure ani Flow

All electrochemical oxygen sensors respond to partial pressure changes in
oxygen. Flowrates of 1-5 SCFH cause no appreciable change in the oxygen
reading provided no significant backpressure is produced. Although sample flow
control is not critical, an integral metering valve is provided/recommended as a
means of controlling the flowrate of the sample gas. A flowrate of 2 SCFH or 1liter
per minute is recommended for optimum performance.

To avoid erroneous oxygen readings and damaging the sensor:

1. Assure the SHUT OFF valve is completely open, if one is installed.

2 Assure there are no restrictions in the iniet sample iine couid create and draw
a vacuum on the sensor.

3 Avoid excessive flow rates. Above 5 SCFH backpressure is generated,
particularly if the sample gas is not properly verted.

4. Avoid sudden releases of backpressure that can severely damage the sensor.

5. Assure no particulates, liquids or condensation collect on the sensor that
could block the diffusion of oxygen into the sensor.

Sampling General Procedure:

4. Assure the SHUT OFF valve is completely open, if one is instalfed.

2 Set the sample gas pressure between & and 30 psig {100 psig maximum to
retain the precision from the flow control valve).

Connect the sample gas line fo the sampie inlet.

Set the sample gas flow rate to 2 SCFH (backpressure results above 5 SCFH})
Allow the oxygen reading to stabilize and advance the range switch

accordingly to obtain maximum resolution.

naw

Positive Pressure Applications:

A metering valve is recommended for controlting the sample flowrate between 1-5
SCFH. If necessary, a pressure regulator (with a metallic diaphragm is
recommended to prevent high oxygen readings resuiting from the use of
diaphragms of more permeable materials) upstream of the flow controi valve
should be used to regulate the pressure.

Atmospheric or Slightly Negative Pressure Applications:

For accurate ppb, ppm and iow percentage range measurements, a sample pump
is required downstream of the unif's sample outlet to draw the sample by the
sensor. Vacuum should not exceed 14> of water. A metering valve is necessary o
obtain the recommended flow rate. Placement and leakage rete of the pump is not
normally a consideration for higher percentage measurements.

If p_ljmp loading is a consideration, a second throtfle valve on the pump’s inlet side
may be necessary to provide a bypass path so the sample flowrate is within the
above parameters.

(PR-15/25 Saries Rev 7iMH 5. 1 6f 4
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Instaliation

PR-1525 Rav 711

Percenf Tl_'einSmitters
The percent versions, GPR-25, 25A, 25 XP, 25A XP O, Transmitters are fully
operational from the shipping container with the oxygen sensor installed and

calibrated by the manufacturer prior to shipment If equipped with the optional metal
sensor housing, the sensor may be shipped separately as described below.

ppm Transmitters

The ppm versions, GPR-15, GPR-15A, GPR-15D, GPR-15AD, GPR-15 XP, GPR-
15A XP, have been fully tested and calibrated using the accompanying oxygen
sensor by the manufacturer prior to shipment. The ppm sensor is shipped
separately in a nitrogen filled barrier bag to maintain its expected useful life and low
end sensitivity. The ppm sensor requires instaliation and should be calibrated in air
at that time. Once in service, calibrating the ppm transmitter with a certified span
gas is recommended except in emergency situations where air may be used for
calibration.

The sensor is packaged for shipment in a plastic container to protect the barrier
bag containing the oxygen sensor. Do not open, particuiarly in the case of a ppm
sensor, or puncture the barrier bag containing the oxygen sensor until such time as
the sensor is to be actually installed.

A ppm sensor exposed fo air will require a longer period of time to reach zero after
mstal{atron The iow end sensmwty may be adversely impacted depending on the
time the sensor is exposed to air.

Mounting the Enclosure

1. Remove the front cover of the fransmitter by removing the four (4) screws
securing the general purpose modeis or set screw retaining the screw off cover
the explosion models. Set them aside for reinstatiation.

2. General purpose models, remove the front cover of the junction box located on
left side of the transmitter and the four (4) screws securing it and set them
aside for reinstallation.

ECaution: Do not remove or discard the gaskets from either the enclosure or
junction box. Failure to reinstall either gasket wilf void the NEMA rating.

B o Cautiom: The transmitter design provides for RFi protection that is maintained
by leaving specific mating areas of the enclosure unpainted to maintain
conductivity. These unpainted areas are protected by gaskets and do not impact
the NEMA rating.

3. Do not paint these areas. Painting will negate the RFt protection.

53 1-nf3
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Instalistion

4. General purpose models - Locate the mounting holes c;ist into the bottom
section of the enclosure and either the black delrin sensor and flow housing or
the metal sensor housing. Orient the enclosure by locating the PCB at the top.

5. Explosion proof models — The mounting feet are located on the outside of the
enclosure. Orient the enclosure using the silkscreen of the front panel.

Secure with appropriate screws or bolts.

Mount the base section to the enclosure to a vertical surface at a level
accessible to service personnel. This requires the use to supply four {4)
additional proper size screws and anchors.

Establishing Power to the Transmitter:

1. Power requirements consist of a two wire 8-36V DC with negative ground
power supply.

Review the interconnection diagram in Section 8 - Specifications.

General purpose models - Connect a two wire shielded cable to the two (2)
screw type ferminals of the barrier strip inside the junction box. Ensure the
positive and negative terminals of the power supply are connected to the
terminals of the baitier strip as marked. '

4. Connect the shielding of the cable to the copper ground screw inside the
junction box.

Repiace the front cover of the junction box and the four (4) screws,

Explosion proof models — Connect a two wire Shieid_ed cable to the designated
terminals shown by the interconnection wiring diagram in Section 8.

& Caution: Hazardous Area instaffation

If the transmitier is to be installed in a hazardous area it must be interconnected
with suitable intrinsic safety barriers and a barrier enclosure approved for use with
the safety barrier selected.

MTL 702 type barriers and a 24VDC power supply with two (2) wire shieided cable
are recommended. Requirements inciude a 4-20mADC two (2) wire signal and a
power requirement of 20mADC per channel at 24VDC minimum.

¥ [ ' 314 i T S S o koo T oL e L e
The following chart identifies the required wire basea On e Gisiance wom e

safety barriers to the two wire transmitter.

4500 ft. — 22 AWG
7,200 ft. - 20 AWG
11,500 ft. — 18 AWG
18,500 it. — 16 AWG
28,500 . — 14 AWG

CDR.15/95 Rav 7-N1 [ 2 nfa
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Instaliztion

Output — Two Wire Loop Powered Transmitters

The 4-20mA current output is obiained by connecting the current measuring
device between the negative terminal of power source and the negative terminal,
marked (-), located in the junction box of the transmitter. Refer to the appropriate
diagram in Section 8. The positive current fiow is from pin 1 to pin 2 and from pin 2

to ground through the external load.
Output — Non-loop Powered Transmitters

The 4-20mA current output is obtained by connecting the current measuring
device to the output terminal shown by the interconnection wiring diagram.

B Caution: To assure proper grounding, connect the 4-20mA signal output to

the externali device (PLC, DCS, etc} before attempting any zero or span
adjustments.

Connecting the Sample Lines:

Connect the sample gas line and the vent line to the compression tube
connections provided.

Foliow the guidelines under Pressure and Flow section to set the proper pressure

and flow rates.
Sensor (if required)

The standard percent, GPR-25 Series O, Transmitters are fully operationat from
the shipping container with the oxygen sensor installed and calibrated by the
‘manufacturer prior to shipment. Calibrate if desired as described in the Calibration
Section once power has been established to the transmitter. If equipped with the
optional metal sensor housing follow the procedure described under the ppm
transmitter below. ;

The ppm, GPR-15 Series O, Transmitters require the sensor to be installed (ppm
sensors are shipped separately in nitrogen purged barrier bag for maximum life)
and calibrated using the procedure described in the Calibration Section once
power has been established to the transmitter:

(3PR-15/25 Rav 7-01 53 2 af3
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Advanced instruments Inc.

o

Percent transmitters equipped in standard form with the delrin sensor and flow
housing are fully operational from the shipping container with the oxygen sensor
installed and catibrated by the manufacturer prior to shipment. '

ppm fransmitters are shipped with the oxygen sensor packaged separately (in
nitrogen purged barrier bags to optimize operating life) and should be calibrated in
air at installation. '
Maximurn drift from calibration temperature is approximately 0.11% of reading per
°(. Calibration is recommended every 3-4 months, or as determined by the user's
application, using air on the CAL range or cerlified span gas approximately 80% of
full scale on range of interest. For ranges below 0-100 ppm, air calibration is
recommended when instaliing a new sensor or as an emergency backup.

&5 gamtien: To assure proper grounding, connect the 4-20mA signa! output fo the
externat device (PLC, DCS, etc.) before attempting any zero or span adjustments.
Calibrating the transmitter requirés setting:

1. The fine adjustment zero potentiometer o the 4-20mA integrated circuit,

2. The span potentiometer.

e e e

ry depending on the configuration {sensor and display)

_However, the procedures vary depending on the ¢

of the fransmitter and the type of calibration (zero or span). Therefore it will be
necessary to describe several procedures pased on their frequency and
commonality. o '

Refer to section 9 Specifications and the appropriate PCB schematic to identify and
IGcate the various controts of your specific model.

(PR-15i25 Serias Rav 7/11 54 1 nf 11
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Laliration

Procedure #1 Span Gas Calibration — Transmitters equipped with LCD display
and sensor installed for shipment or in-service:

Applies to:

installed GPR-25 standard configuration ~ LCD and delrin sensorfflow housing
in-service GPR-15 standard configuration — LCD and sensor with metal housing
In-service GPR-25 optional configuration — LCD and sensor with metal housing

Notes:

S O

o

E§=Span Gas - should have a value of oxygen corcentration in N2 or Ar of 80-

100% of full scale; example, for a 0-1% range, the span gas shouid be a
certified grade between 0.8% and 0.9%.

@Accuracy — due to manufacturer toferances there may be a slight difference

beftween the LCD disptay and the analog output of the 4-20mA integrated circuit.
However, the difference is less than 0.25% of range and falls well below the
specified accuracy of the transmitter.

Remove the front cover of the transmitter and the screw(s) securing it
@Cautio_n: Do not remove or d:’écard the gasket from the enclosure. Failure to
reinstall the gasket will void the NEMA rating.

Advancs the range switch to the appropriate range.

Disconnect the sample gas line.

Assure there are no restrictions in the span gas line to be connected.

Set the span gas pressure between 5 and 30 psig; refer to the Pressure and

" Flow guidelines presented on page 2 of this Section 5 Operation.

Connect the span gas line and tighten the compression tube fitting.
Set the flow of the span gas to 2 SCFH.

Allow the sensor and corresponding reading displayed by the LCD to stabilize
for at least 15 minutes.

Adjust the span potentiometer with a small screwdriver until the oxygen reading
reaches the proper span setting. In the case of the example used above, adjust
the span pot (o 90% of the full scale output or 0.90% oxygen.

10. Reverse steps 1 through 6 above and set the flow to 2 SCFH.

GPR-15/25 Sarias Rev 7/01 54 7 of 114
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balibration

Procedure #2 Instrument Air Calibration — Transmitters equipped with LCD
display and sensor installed for shipment or in-service:

Except for step 9 and ignoring the Notes: Span Gas section, repeat Procedure
#1 ensuring the range switch is set properly to the 0-25% CAL range.

The known concentration of air (20.9%) may be used as the standard for the O-
25% range.

With respect to step 9; adjust the span potentiometer until the oxygen reading
displayed by the LCD reaches 20.5%.

Procedure #3 Ambient Air Calibration — Transmitters equipped with LCD
display and sensor installed for shipment or in-service:

Except for step 9, ignoring the Notes: Span Gas section and omitting steps 4
through 7, expose the sensor to ambient air and repeat Procedure #1 ensuring
the range switch is set properly to the 0-25% CAL range.

The known conceniration of air (20.9%) may be used as the standard for the 0-
25% range.

With respect to step 9; adjust the span potentiometer until the oxygen reading
displayed by the LCD reaches 20.9%.

APR-15/25 Series Rav 7/01 5.4 Anfi1
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Caliaration

Procedure #4 Ambient Air Calibration - Transmitters equipped with LCD
display and sensor not installed for shipment or being replaced:

Applies to:

GPR-15 std. configuration — LCD and sensor with metal housing
GPR-25 opt' configuration — LCD and sensor with metal housing

Notes:

o

10.

¥ Accuracy — due to manufacturer tolerances there may be a slight difference
between the LCD display and the analog output of the 4-20mA integrated circuit.
However, the difference is less than 0.25% of range and falls well below the
specified accuracy of the transmitter.

Remove the front cover of the transmitter and the screw(s) securing it.

£ caution: Do not remove or discard the gasket from the enclosure. Failure to
reinstall the gasket will void the NEMA rating.

Advance the range switch to the 0-25% CAL range.

Remove the top of the sensor housing by using the 516 wrench provided to
loosen the clamp bolt, tuming the top section of the sensor housing 90° and
disengaging the clamp. Refer to drawing A-1003 (brass) or A-1004 (8/S) in
Section 9@ - Specifications. '

Place the top section of the sensor housing on a smooth surface.

If instaliing a sensor for the first time go to step 9, If installing a replacement
sensor, remove the old sensor from the sensor housing.

Once all preparaticns are compiete, remove the new oxygen sensor from the
barrier bag.

Remove the shorting device and gold ribbon from the PCB located at the rear of
the sensor.

Eg’Cautic'm: Minimize the exposure to air. Do not remove the shorting device
and let the sensor sit in air. In an unshorted condition, the sensor becomes

saturated with unreacted oxygen resulting in longer clean up or recovery time
and an inaccurate initial air calibration if the span adjustment is made before the

sensor stabilizes.

Place the sensor on a flat surface with the PCB facing up.

Piace the fop of ihe sensor housing over the sensor's PCB and push the
housing down onto the sensor. Ensure the PCB makes contact with the spring
loaded contact pins inside the housing.

Aliow the sensor and corresponding reading displayed by the LCD fo stabilize

"~ for 10-15 minutes.
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Lalfbration

11.
12.

13.

14,
15.
16.

17.

Adjust the span control until the display reads 20.9% oxygen.

Remove the top of the sensor housing and place the oxygen sensor in the
bottorn section of the sensor housing with the gold screen facing down fowards
the inside of the housing and the floor. '

Place the top section of the sensor housing over the PCB ard push the top
section of the housing down onto the sensor located inside the bottom section of
the housing.

Ensure the top and bottom secfion seat together.

Turn the top section of the sensor housing 80° and engage the clamp.

Using the 5116 wrench provided tighten bolt and clamp the top and bottom
sections of the sensor housing together.

Set the sample flow to 2 SCFH and begin sampling.

PR-15/95 Qeriag Rev 7/01 R-A Enf11
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Calibration

Procedure #5 Zeroing the 4-20mA Integrated Circuit — Transmitters equipped
with LCD display and sensor installed for shipment or in-service:

Applies to:
GPR-25 standard configuration — LCD and delrin sensor/flow housing

Notes:

& The zero offset of the 4-20mA integrated circuit (not to be confused with the

sensorisample system offset) has been set at the factory using an oxygen free
zero gas that generates a 4.00mA output. The zero doesn’t normally require
adjustment. However, i it is desired to verify the setting of the electronic zero,
follow the procedure as described below.

£ caution: Do not attempt to adjust the electronic zero by disconnecting the

sensor from the sensor cable or the cable from its PCB connection. The
thermistor used for compensating the sensor output for variations in temperature
is embedded in the sensor. if the sensor is not connected to the PCB, the output
will not equal 4.00mA due to the absence of the thermistor from the circuit.

1. Remove the front cover(s) of the transmitter the screw(s) securing each.

B caution: Do not remove or discard the gaskets from the enclosure or
junction box. Failure to reinstall the gasket will void the NEMA rating.

2 Remove the wire inside the junction box connected to the terminal marked
“negative”.

3. Connect a milliampmeter in series between this wire and the terminal marked
"negative”.
Advance the range switch to the least sensitive range, generally 0-25%.

4
5. Disconnect the sample gas line.

8. Assure there are no restrictions in the zero gas {ine fo be connected.
7

Set the zero gas pressure between 5 and 30 psig; refer to the Pressure and
Flow guidefines presented previously.

Connect the zero gas line and tighten thé compression tube fitiing.

_ Set the flow of the zero gas to 2 SCFH. _
10. Allow the sensor and corresponding reading displayed by the LCD to stabilize
for 30 minutes. :

A af 11
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Caliration

11, If for any reason the outpuf is not 4.00mA, it may be adjusted fo 4.00mA by
using the zero potentiometer and a small screwdriver:

B Note: Only a very fine adjustment should be required of zero potentiometer

1o adjust the 4-20mA integrated circuit. If a substantial adjustment is required;
other problems probably exist and the factory should be consulted immediately.
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Calibration

Procedure #6 Zeroing the 4-20mA Integrated Circuit — Transmitters equipped
with LCD display and sensor not installed prior to shipment or in-service:
Applies to: ,

GPR-15 standard configuration — LCD and sensor with metal housing

GPR-25 optional configuration — LCD and sensor with metal housing

Notes:

¥ The zero offset of the 4-20mA integrated circuit (not to be confused with the

sensorfsample system offset} has been set at the factory using an oxygen free
zero gas that generates a 4.00mA output. The zero doesn’t hormally require
adjustment. However, if it is desired to verify the setting of the electronic zero,
follow the procedure as described below.

1. Remove the front cover(s) of the transmitter and the screw(s) securing each.

B:"E"Cau!:ion: Do not remove oOr discard the gaskets from the enclosure or
junction box. Faijure to reinstall the gasket will void the NEMA rating.

2. Remove the wire inside the junction box connected to the terminal marked
“negative”.

3 Connect a milliampmeter in series between this wire and the terminal marked
“negative”.

4. Remove the top of the sensor housing by using the 5/6 wrench provided to

loosen the clamp bolt, turning the top section of the sensor housing 90° and
disengaging the clamp. Refer to drawing A-1003 or A-1004 (S/S) in Section 9-

Specifications. )
5. Disconnect the sensor from the top section of the sensor housing.

¥ caution: Do not disconnect the sensor housing cable from its PCB
connection. The thermistor used for compensating the sensor output for
variations in temperature is embedded in the top section of the sensor housing.
if the top section of the sensor housing is not connected to the PCB, the output
will not equat 4.00mA due to the absence of the thermistor from the circuit. !

= caution: To the extent possible minimize the time the sensor, particutarly
the ppm sensor, is exposed to air. Do not let the sensor sit in air any longer than
necessary. Ih an unshorted condition, the sensor becomes saturated with
unrecalled oxygen resuiting in longer clean up or recovery time and an
inaccurate initiat air calibration if the span adjustment is made before the sensor
stahilizes. The time required for the sensor to stabilize is exponentiaily related to
the time the sensor is exposed to air in an unshorted conditior.
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Calibiration

10.
11.

12.
13.

14.

[f for any reason the output is not 4.00mA, it may be adjusted' to 4.00mA by
using the zero potentiometer and a smali screwdriver. '

I Note: Only a very fine adjustment shouid be required of zero potentiometer

to adjust the 4-20mA integrated circuit. If a substantial adjustment is required,
other problems probably exist and the factory should be consulted immediately.

Place the oxygen sensor in the bottom section of the sensor housing with the

gold screen facing down towards the inside of the housing and the floor.

Place the top section of the sensor housing over the PCB and push the iop
section of the housing down onto the sensor focated inside the bottom section of

the housing.

Ensure the top and bottom section seat together. :

Turn the top section of the sensor housing 90° and engage the clamp.

Using the 5/16 wrench provided tighten boit and clamp the top and ‘bottom
sections of the sensor housing together.

Set the sample flow to 2 SCFH. |

Allow the sensor and corresponding reading displayed by the LCD to stabilize
hefore proceeding.

= Note: The time required for the sensor to stabilize is exponentially related
to the time the sensor is exposed to air in an unshorted condition, see the
caution note between steps 5 and 6 above. '

Calibrate the transmitter with span gas or air as described above.
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Procedure #7 Span Gas Calibration — Transmitters NOT equipped with LCD
dispiay and sensor installed for shipment or in-service:

Applies tor

Instalied GPR-25 standard configuration — LCD and delrin sensorfflow housing
In-service GPR-15 standard configuration — LCD and sensor with metal housing
In-service GPR-25 optionat configuration — LCD and sensor with metal housing

Notes:

Nooe e

10.

11.

12

13.

gSpan Gas - should have a value of oxygen concentration in N2 or Ar of 80-
100% of full scale; example, for a 0-1 % range, the span gas should be a
certified grade of 0.9%.

Remove the front cover(s) of the transmitter and the screw(s) securing each.

E¥ caution: Do not remove or discard the gaskets' from the enclosure: or
junction box. Failure to reinstall the gasket will void the NEMA rating.

Remove the wire inside the junction box connected fo the terminal marked
“negative”.

Connect a milliampmeter in series between this wire and the terminal marked
“negative”. -

Advance the range switch to the éppropriate range.

Disconnect the sample gas line.

Assure there are no restrictions in the span gas line to be connected.

Set the span gas pressure between 5 and 30 psig; refer to the Pressure and
Flow guidelines presented on page 5-2 of this section 5 Operation.

Connect the span gas fine and tighten the compression tube fitling.

Set the flow of the span gas fo 2 SCFH.

Allow the sensor and corresponding reading disptayed by the milllampmeter to

stabilize for at least 15 minutes.

With 0.90% span gas on the 0-1% range, the exampl'e from Procedure #1, adjust
span potentiometer to 90% of full scale output or 18.4mA on the milliampmeter.

For any other span gas, the following formula must be used to calculate the
output in mA.

(Span Gas % FS x 16 / 100) + 4 = Outputin mA
Reverse steps 1 through 8 above and set flow fo 2 SCFH.
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Laliration

Procedure #8 Instrument Air Calibration — Transmitiers NOT equipped with
LCD display and sensor instalied for shipment or in-service:

Except for step 11 and ignoring the Notes: Span Gas section, repeat Procedure
#7 ensuring the range switch is set properly to the 0-25% CAL range.

The known concentration of air (20.9%}) may be used as the standard for the 0-
25% range.

With respect to step 11; with the known oxygen concentration of air (20:9%} as

the standard, adjust the span potentiometer located on the PCB to 17.4mA on
the milliampmeter, as calcutated by the formuta in step 12:

Procedure #9 Ambient Air Calibration — Transmitters NOT equipped with LED
display and sensor installed for shipment or in-service:
Except for step 11, ignoring the Notes: Span Gas section and omitting steps 6
through 9, repeat Procedure #7 ensuring the range switch is set properly to the
0-25% CAL range. -
The known concentration of air (20.9%) may be used as the standard for the 0-
25% range. '
With respect to step 11; with the known oxygen concentration of air (20.9%} as
the standard, adjust the span potentiometer located on the PCB to 17.4mA on
the milliampmeter, as calculated by the formula in step 12.

PR-15/95 Sarirs Rav 7/01 5.4 11 af 11
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Relays

The GPR-15A and GPR-25A Series Oxygen Transmitters are equipped
with two high fully adjustable alarms. When activated the alarms trigger
SPDT Eorm C non-atching relays @ 5A, 30VDC or 240VAC resistive.

The alarms are fully adjustable by the two potentiometer accessible from
the auxitiary panel on the inside of the door.

Adjustment Procedure:

1. Remove the front cover to access the DISPLAY SELECT slide switch
located on the PCB Assembly Main — refer to section § Specifications

2 Advanced the display selector switch to the ALARM 1 or ALARM 2. The
display will indicate the current atarm setpoint.

Using a small bladed screw driver, adjust the potentiometer to display-the
desired alarm sefpoint. '

@The alarm setpoint represents the full scale of range. When the
oxygen reading exceeds (high alarm) or fafls below (low afarm) the alarm
setpoint, the relay is activated and the corresponding LED indicator located
on the front panel is also turned on.

@To prevent chattering of the relays, a 2% hysteresis is added to the
alarm setpoint. This means that the alarm will remain active unti! the
oxygen reading has fallen 2% below the alarm sefpoint (high alarm) or
risen 2% above the alarm setpoint (low alarm) after the alarm was
activated.

GPR-ARAIDSRA Serias Rav 7i01

The relays are Form C SPDT, normally closed, non-latching, rated at SA,
30VDC, or 240VAC resistive. :

CatiBl: To avoid the possibility of electric shock exercise extreme
caution when servicing the analyzer. Disconnect the power to the
‘transmitter. If the power source remains connected to the terminal
block, touching any terminal connections where power is present
would result in an electric shock.

Connections:
1. In order to access the terminals of the relays, use a small bladed screw
griver to ioosen the screws.

2 Loosen the terminal screws, insert the ug end of the cables info the
appropriate terminal slois (see the interconnection wiring diagram
Section 9 - Specifications) and retighten the screws to secure the
cables. '

R.A 1nf2
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3. To connect to an active relay, connect the iive cable to the common
terminal COM and the secondary cable to the normaily open NO
terminal.

4. To break the connection upon relay activation, connect the secondary
cable to the normally closed NC terminal.

5. ﬁgm(.‘.au.nfion: While connecting the cables to the relay terminals,

ensure there is no voitage on the cables to prevent electric shock and
possible damage to the analyzer. Further, ensure the lugs of the cables
are fully inserted into the terminat stots and do not touch each other.

6. Onece the connections are properly secured, replace the front cover

IPR-1EAIRA Sarias Rev 7/01 5-5 ?nf?
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Jero mainltenance
There are no moving parts in the transmitter givén the modular nature of the
glectranics and sensor.
Cleaning the electrical contacts when replacing the sensor is the extent of the
maintenance requirements of this transmitter.

Sensor Replzcemeni

The sensor's operating characteristics are described in Section 5 - Operation,
Principle of Operation. Section 8 - Troubleshooting details both common
operating errors and the sensor’s actual mode of failure.

Note:

ﬁ§=Accura‘cy — due to manufacturer tolerances there may be a slight

difference between the LCD display and the anaiog output of the 4-20mA
integrated circuit. However, the difference is less than 0.25% of range and
falls well below the specified accuracy of the transmitter.

General Procedure - Delrin (Black) Sensor Housing:
1. Remove the front cover of the transmitter and the four {4) screws securing it.

EF Caution: Do not remove or discard the gaskets from the enclosure .
Failure to reinstall the gasket will void the NEMA rating.

2. Rotate the knurfed lock nut connecting the cable to the sensor counter
clockwise.

3. Remove the female piug (including the knurled lock nut} molded to the cable
from the male receptable attached to the sensor.

4. Rotate the sensor counter clockwise and remove the old sensor from the
flow housing.
Open the barrier bag containing the new sensor.

If the sensor is equipped with a shorting loop, remove the shorting wire from
the pins of the female socket attached to the new sensor.

7. Aésuring the keyway registration of the plug and receptacle maich up, push
the female plug (including the knurled fock nut} molded to the cable into the

male receptable attached o the sensor

8. Rotate the knurled lock nut connecting the cable to the sensor cl:ockwise.
9. Advance the range switch to the 0-25% CAL range.

10. Expose the sensor to ambient air.
11. The known concentration of air (20.9%) may be used as the standard for the
0-25% range.
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Maintenance

12.

13.

14,

Advanced Instruments Inc.

Adjust the span potentiometer until the oxygen reading displayed by the
LCD reaches 20.9%.

Rotate the sensor clockwise and install the new sensor into the flow
housing. (Reverse of step 4 above.)

Reverse step 1 above to close the cover

General Procedure — Metal Sensor Housing:

1.

o

10.

11.
12.

13.

14,

GPR-15/25 Series Rev 7-01

Remove the front cover of the transmitter and the screw(s) securing it.

& caution: Do not remove or discard the gasket from the enclosure.
Failure to reinstall the gasket will void the NEMA rating.

Advance the range switch to the 0-25% CAL range.

Remove the top of the sensor housing by using the 5/16 wrench provided to
loosen the clamp bolt, turning the top section of the sensor housing 90° and
disengaging the clamp. Refer to drawing A-1004 (8/5) in Section 9 -
Specifications.

Place the top section of the sensor housing on a smooth surface.

If instatling a sensor for the first time go to step 9. If installing a replacement
sensor, remove the old sensor from the sensor housing.

Once all preparations are complete, remove the new oxygen sensor from
the barrier bag. '

Remove the shorting device and gold ribbon from the PCB located at the
rear of the sensor.

E¥ caution: Minimize the exposure to air. Do not remove the shorting
device and let the sensor sit in air. In an unshorted condition, the sensor
becomes saturated with unreacted oxygen resulting in longer clean up or
recovery tinie and an inaccurate initial air calibration if the span adjustment
is made before the sensor stabilizes.

Place the sensor on a flat surface with the PCB facing up.

Place the top of the sensor housing over the sensor's PCB and push the
housing down onto the sensor. Ensure the PCB makes contact with the
spring loaded contact pins inside the housing.

Allow the sensor and corresponding reading displayed by the LCD to
stabilize for 10-15 minutes.

Adjust the span control until the display reads 20.9% oxygen.

Remove the top of the sensor housing and place the oxygen sensor in the
bottom section of the sensor housing with the gold screen facing down
towards the inside of the housing and the floor.

Place the top section of the sensor housing over the PCB and push the top
section of the housing down onto the sensor located inside the bottom

section of the housing.
Ensure the top and bottom section seat together.

5 2cof3



Advanced Instruments Inc.

4

Malntenan

15. Turn the top section of the sensor housing 90° and engage the clamp.

16. Using the 5/16 wrench provided tighten bolt and clamp the top and bottom
sections of the sensor housing together.

17. Set the sample flow to 2 SCFH and begin sampling.

GPR-15/25 Series Rev 7-01 6 30f3
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Recommended spare parts for the GPR-15 XP ppm O, Transmitter include:

ftem No.
GPR-12-100-M
XLT-12-100-M
GPR-12-100-ML

XLT-12-100-ML

Other spare parts:

A-2708

TOOL-1001

Rev 7/01

Descripti
ppm Oxygen Sensor

ppm Oxygen Sensor (standard for CO2 background gas)
ppm Oxygen Sensor (optional sub-freezing operation)

ppm Oxygen Sensor (optional sub-freezing operation with
CO2 background gas)

Housing Flow Delnin Black with 1/8” SS Tube Fittings
Meter Digital Panel LCD
Meter Digital Pane

PCB Assembly Main

Wrench Combination 5/16
(standard with optional A-1003 or A-1004)

Price Each

$ 200.00
$ 200.00
$ 250.00

$ 250.00

$ 200.00
$ 100.00
$ 200.00
$ 800.00

$10.00
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Symiptom Possibile Lalse Becommerded Action
E"ﬁ?’f_‘{['}f_’f:,xygen ¥ Change in ambient or sample ¥ Calibrate the analyzer, see Section 5 -
reacuny 1 O pressure Operation.
positions) ¥ Dirty electrical contacts W Clean contacts with alcohol and paper towel.
¥ Liguid COVENng sensing ¥ Gently remiove with alcohot and fint fres towel.
membrane
W Presence of inferference gases. ¥ Consult factory.
¥ Acid or suffur gases shorten ¥ Replace sensor, see Section & - Maintenance.
sensor life.
¥ Unauthorized maintenance W .Repiace sensor, see Seciion 8 - Maintenance.

<

resulting in reverse curment being
sent to sensor.

Broken or defective electrical
connection

Se"‘""" £ails re

(R AR TR

e |

Obtain authorized service, see Section 10 -
Warranty.
Lse volimeler and determine

contact factory with resuit.

ud output and

Slow response time

Leaks, dead legs or iow flowraie
of sample line

Leak test (below); reduce dead volume:
increase flowrate, see Section 5 - Operation.

.. .High oxygen reading

T

Lleak in sample line or

connactions

inadequate conirol of pressure
and flowrate

Abnormmality in sample or span
gas

Leak test: 1) vary flowrate, 2) the sensor is
not flow sensifive, see Section 5 -Operation,
Getting Started, Control of Pressure and Flow,
3) an oxygen reading changing inversely to the
fiowrate change indicates a leak, 4) qualify
and correct source of leak.

Correct, ses Section 8 - Operation, Gstting
Started.
Qualify source, check process records.

Oxygen reading drifls
toward zero or
significant number of
turns of the span
controf adjustment is
required fo calibrate
the analyzer.

Analyzer was  spanned [/
calibrated  immediaiely  after
installing an unshorted sensor
which no lenger functions as a
fransducer and rapidly becomes
saturated with oxygen when

exposed {0 air.

Replace sensor, s¢e Saction & - Maintenance.

Alfow the (sensor) oxygen reading to stabifize
before spanning / caiibrafing the anaiyzer,
purge with trace level oxygen gas to expedite.
The time required to stabilize an unshorted
sensor exponentially exceeds the time the
sensor was unshorted and exposed to air.

High oxygen reading
afier replacing sensor

Exposure of sensor to air, failure
ic follow mstafiation instructions
accompanying sensor.
Installation of an unshorled
sensor, see above.
Leak in sampie
connections.

line or

4

Sensor purges down to < 10 ppm in < 1 hour,
purge with trace ievei oxygen gas to expedite.

Allow fhe unshorted sensor fo stabilize, see
above. If problems persist replace sensor.
Leak test, see above.

1i0nf1



ppm Oxygen Transmitters

Two Wire 9-36¥ D¢ Loop Power
4-20mA Signal Output
Advanced Galvamic Sensors

G-100 pum fow range
Optional sul-freezing operating ranges

Explosion Proof Enclosure & 6as Poris
Saltable for Class 1 Division 1 Groups B, &, B use

Custom Sample Systems Optional
150 9001 Certified E GPR-15 XP
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Advanced Instrinments Inc.

Do-lt-Yourself-Service

Call Advanced instruments Inc. at 909-392-6900 between 8:00am and 5:00pm
Pacific Time weskdays. Trained technicians will assist you in diagnosing ths
problem and arrange to supply you with the required parts.

Service from Distributors

If warranty service is provided by a distributor, Advanced Instruments Inc. will
provide all required paris under warranty at no charge fo you, but the
distributor is an independent business and may render a service charge for

their services. Advanced instruments Inc. will not reimbuirse you or otherwise
be responsible for those charges.
Return to Advanced instruments Inc.
You may obtain warranty service by returning you analyzer, postage prepaid
to:

Advanced Instruments Inc.

2855 Metropolitan Place

Pomona, Ca 91767 USA

Be sure fo pack the anaiyzer securely. include your name, address, telephone
number, proof of date of purchase and a description of the operating problem.
After repairing or, at our option, replacing your Advanced Instruments Inc.
analyzer, we will ship it to you at no cost for parts and labor.

Your choice of any one of the service options described above is your
exclusive remedy under this warranty. '

How to olitain
warranty service:
What is not covered:
Sole Warranty

This warranty does not cover installation; defects resulting from accidents;
damage while in transit to our service location; damage resulting from
aiterations, misuse or abuse; fack of proper maintenance; unauthorized repair
or modification of the analyzer; affixing of any attachment not provided with
the analyzer, fire, flood, or acts of God, or other fajlure (o follow the Owner's
Manual. '

This warranty is the only one we will give on your Advanced Instruments Inc.
analyzer, and it sets forth all our responsibilities regarding your Advanced
instruments Inc. analyzer.

There are no other express warranties.
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10 Warrsaty

Whatis coveret:

Advanced Instruments inc.

FOF W fong:

Any defect in material and workmanship from normal use in accordance with
the Owner's Manual.

This warranty applies to all analyzers purchased worldwide. Advanced
Instruments Inc. reserves the right in it's sole discretion to invalidate this
warranty if the serial number does not appear on the analyzer.

Wha is warraniod:

One yeéar from shipment by manufacturer or purchase from a distributor with
proof of purchase.

s¥hat we will do:

This warranty is limited to the first customer who submits a claim. Under no
circumstances will the warranty extend to more than one customer.

Limitations:

If your Advanced Instruments Inc. analyzer is defective with respect to material
and workmanship, we will repair it or, at our option, replace it at no charge to
you.

if we choose to replace your Advanced Instruments Inc. analyzer, we may use
new or reconditioned reptacement parts.

If we choose to replace your Advanced Instruments Inc. analyzer, we may
repiace it with a new or reconditioned one of the same or upgraded design.

Implied warranties, including those of fitness for a particular purpose and
merchantabitity (an unwritten warranty that the product is fit for ordinary use),
are limited to one year from the date of shipment by manufacturer or purchase
from a disfributor with proof of purchase.

Advanced Instruments Inc. will not pay for: loss of time; inconvenience; loss of
use of your Advanced Instruments Inc. analyzer or property damage caused
by your Advanced Instruments inc. analyzer or its failure to work; any special,
incidental or consequential damages; or any damage resulting from

“alterations, misuse or abuse; fack of proper maintenance; unauthorized repair

or modification of the analyzer; affixing of any attachment not provided with

the analyzer or other failure to follow the Owner's Manual.

Some states and provinces do not allow limitations on how an implied
warranty lasts or the exciusion of incidentai or conseguentiai damages, so the
above exclusions may not apply to you. This warranty gives you specific legal
rights, and you may aiso have other rights which vary from state o siate and
province to province.
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Analytical Industries Inc.

PSRN
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N Genera Requirements

Material Safety Data Sheet

Product ldentification
Product Name Oxygen Sensor Models CAD, GPR, PSR, SAF, 67013
Synonyms Galvanic Fuel Cell, Electrochemical Transducer
Manufacturer Analyticaf Industries Inc. _
2855 Metropolitan Place, Pomona, CA 81767 USA
Emergency Phone Number 809-392-6900
Preparation / Revision Date January 1, 1995
Notes ¥ Oxygen sensors are sealed, contain protective coverings and in

normal conditions do not present a health hazard.
¥ information appiies to eleciroiyie uniess otherwise noted.

Specilic Beneric Ingredients

Carcinogens af levels > 0.1% None

Others at fevels > 1.0% Potassium Hydroxide, Lead

CAS Number Potassium Hydroxide = KOH 1310-58-3, Lead = Pb 7439-92-1
Chemical {Synonym) and Family Potassium Hydroxide (KOH) - Base, Lead (Pb) - Metal

Use Potassium Hydroxide - electroiyte, Lead - anode
Handling ¥ Rubber or latex gloves
¥ GSalely giasses
Storage Indefinitety
Plysical Properiies
Boiling Point Range 10010 115° C
Melfing Point Range KOH -10to 0° C, Lead 327° C
Freezing Point 40to 0°C
Moiecular Weight KOH = 58, Lead = 207
Specific Gravity 1.00 @20°C
Vapor Pressure Not applicable
Vapor Density Not applicable
pH > 14
Solubility in HO Complete
% Volatifes by Volume None
Evaporation Rate Stmilar to water
Appearance and Odor Coloress, cdorless agqueous solution

1nfl
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Fire amd Explosion Data

Flash and Fire Points

Flammable Limits

Extinguishing Method

Special Fire Fighting Procedures
Unusual Fire and Explosion Hazards

Reactivity Data

Stability

Conditions Contribufing fo instability
Incompatibility

Hazardous Decomposition Products
Condifions fo Avoid

- Spill or leak

Steps if material is released

Waste Disposal Method

Health Nazard infermation

Primary Roufe(s} of Entry
Exposure Limnits

Effects of Exposure -
ingestion

Eye
Skin

Inhalation

Symptoms
Medical Conditions Aggravated
Carcinogenic Reference Dala

Ofher

Analutical industries nc.

Not applicable
Not flammable
Not applicable
Not applicable
Not applicable

Stable

None

Avoid contact with strong acids
None

None

¥ Sensoris packaged in a sealed protective piastic bag, check the
sensor inside for electrolyte leakage.

¥ [fthe senscr leaks inside the protective plastic bag or inside an
analyzer sensor housing do not remove it without rubber or latex
gloves and safety glasses and a source of water.

¥ Flush or wipe all surfaces repeatedly with water or wet paper
towel. Use a fresh towel each time.

in accordance with federal, staie and jocal reguiations

Ingestion, eye and skin contact
Potassium Hydroxide - ACGIH TLV 2 mg/cubic meter

.

Lead - GSHA PEL .05 mg/cubic meter

Eiectroiyte couid be harmfui or fatal if swaliowed.
Oral LD50 (RAT) = 2433 mg'kg

bum. 7
Liquid inhalation is unlikely.

¥ Eye contact - buming sensation.

¥ Skin contact - soapy slick feeling.

None '

¥ NTP Annual Report on Carcinogens - nof listed

3 AN R R 1N mamd Bada Al

ARG tiUNUYTapsbia = TV Haleu

GSHA - not fisted

L ead iz listed as a chemical known fo the State of California to cause

birth defects or other reproductive harm.

« «f
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Analytical Industries Inc.

Emergency First 4id
Ingestion Co not induce vomiting.
Give plenty of coid water.
Seek medical attention immediately.
Skint Contfact Wash affecled area repeatedly with plenty of water.

Remove coniaminated clothing.
if burming persists, seek medical attention.
Fiusn repeatedly with plenty of water for ai ieast 15 minuies.

Eye Coniact
Seek medical attention immediately.

4 44 444 (44

Inhalation Liquid inhalation is uniikely.

Special Protection Inlormation

Ventifation Requirements None
Eye Safety glasses
Hand Rubber or latex gloves
Respirator Type Not appiicable
Other Profective Equipment None
Special Precautions
FPrecautions ¥ Do not remove the sensor's protective Teflon and PCB coverings.
¥ Do not probe the sensor with sharp objects.
¥ Wash hands thoroughly after handiing.
¥ Avoid contact with eyes, skin and clothing. ‘
¥ Emply sensor body may contain hazardous residue. !
Transportation Not applicable
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Material Safety Data Sheet

Product ldentification
Product Name

Synonyms

Manufacturer

Emergency Phone Number
Preparation / Revision Datfe
Notes

Swecific Generic Ingredients
Carcinogens at levels > 0.1%
Others at levels > 1.0%

CAS Number

Chemical {Synonym) and Family

General Requirements

Use
Flandling

Storage

Fliysical Froperties
Boifing Point Range
Melting Point Range
Freezing Point
Molecular Weight
Specific Gravity
Vapor Pressure

Vapor Density (air= 1)
pH |
Solublility in HoO

% Voiatiles by Volume
Evaporation Rate
Appearance and Odor

Analutical Industries inc.

Oxygen Sensor Models XL T
Galvanit Fuel Cell, Electrochemical Transducer

Analytical Industries Inc.
2855 Metropolitan Place, Pomona, CA 91767 USA

909-392-6900
January 1, 1995

¥ Oxygen sensors are sealed, contain protective coverings and in
normat conditions do not present a heaith hazard.

¥ information applies {o eieciroiyte unless otherwise noted.

None

Acetic Acid, Lead

Acetic Acid = 64-19-7, Lead = Pb 7439-92-1
Acetic Acid {CHaCO;H) - Acid, Lead (Pb) - Metal

Acetic Acid - electrolyie, Lead - anode
¥  Rubber or latex gloves

¥ Safely giasses
Indefinitely

100 {0 117° C

Acetic Acid = not applicable, Lead 327° C
-40t0-10°C

Acettc Acid = not applicable, Lead = 207
1.05@20°C

11.4@20°C

207

2-3

Complete

None

Similar to water

Coilorless, vinegar-like odor aqueous solution

XIT1nf3




Fire and Explosion Data

Flash and Fire Points

Flammable Limifs

Extinguishing Method

Special Fire Fighting Procedures
Unusual Fire and Explosion Hazards

Reaciivity Data

Stability

Condifions Contributing to Instability
Incompatibility

Hazardous Decomposition Products
Conditions to Avoid

Spifl or Leak

Steps if material is released

Waste Disposal Method

Heaith Nazard lnformation

Primary Route(s) of Entry
Exposure Limits

Effects of Exposure -
ingestion
LEye

Skin

Inhalaﬁon
Symptoms

Medical Condifions Aggravated
Carcinogenic Reference Data

Other

Analytical Industries Inc.

Mot applicable
Not flammable
Not appiicable
Not applicable
Not applicabie

Stable

None

Avoid contact with strong bases
Emits toxic fumes when heated
Heat

¥ Sensoris packaged in a sealed protective plastic bag, check the
sensor inside for electrolyte leakage. '
¥  [fthe sensor leaks inside the protective plastic bag or inside an
analyzer sensor housing do not remove it without rubber or latex
gloves, safety glasses and a source of water, _
¥ Flush or wipe all surfaces repeatedly with water or wet paper
towel. Use a fresh fowe! each time. ;

in accordance with federali, state and locai reguiations

ingestion, eye and skin contact
Acetic Acid - ACGIH TLV / OSHA PEL 10 ppm (TWA),

Lead - OSHA PEL .05 mg/cubic meter

Eiectroiyte couid be harmfui or fatal if swailowed.
Oral LD50 (RAT) = 6620 mg/kg
Elecirolyie is corrosive and eye contact could result in permanent

loss of vision.

bum.

Liquid inhalation is unlikely.

¥ Eye contact - bumning sensation.

¥ Skin contact - burning sensation.

None

¥ NTP Annual Report on Carcinogens - not listed

¥ LARC Monographs - not listed

¥ OSHA - not fisted

Lead is listed as 2 chemical known to the State of California fo
cause birth defects or other reproductive harm. Lead acetate formed
as the sensor is used is listed as a chemical known to the State of
Caiifomia to cause cancer.
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Analgtical industries inc.

Emergency First 2id
Ingestion ¥ Do not induce vomiting.
¥ Give plenty of cold water or if available milk.
¥ Seek medical attention immediately.
Skin Contact ¥ \Wash affected area repeatedly with plenty of water.
¥ Remove contaminated clothing.
¥ if buming persists, seek medical attention.
Eye Coniact ¥ Flush repeaiediy with pienty of waier for at ieast 15 minutes.
¥ Seek medical attention immediately.
Inhalation ¥ Liquid inhalation is uniikely.

Swecial Protection infermalion

Ventilation Requirements None

Eye Safety glasses

Hand Rubber or fatex gloves

Respirator Type Not applicable

Other Profective Equipment None

Smeclal Precairtions

Precautions Do not remove the sensor’s protective Teflon and PCB coverings.,

A4

¥ Do not probe the sensor with sharp objects.
¥ Wash hands thoroughly after handling.

¥ Avoid contact with eyes, skin and clothing.
-

Emply sensor body may contain hazardous residue.

el

Transporiation Mot applicable

XITAnfA
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