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IMPORTANT SAFETY INFORMATION

Important safety messages are provided throughout this manual for the purpose of avoiding
personal injury or instrument damage. Please read these messages carefully. Each safety
message is associated with a safety alert symbol and placed throughout this manual and
inside the instrument. The symbols with messages are defined as follows:

WARNING: Electrical Shock Hazard

HAZARD: Strong oxidizer

GENERAL WARNING/CAUTION: Read the accompanying
message for specific information.

CAUTION: Hot Surface Warning

Do Not Touch: Touching some parts of the instrument without
protection or proper tools could result in damage to the part(s)
and/or the instrument.

Technician Symbol: All operations marked with this symbol are
to be performed by qualified maintenance personnel only.

Electrical Ground: This symbol inside the instrument marks the
central safety grounding point for the instrument.

OP» P>

CAUTION
GENERAL SAFETY HAZARD

The T100 Analyzer should only be used for the purpose and in the
manner described in this manual. If you use the T100 in a manner other
than that for which it was intended, unpredictable behavior could ensue
with possible hazardous consequences.

NEVER use any gas analyzer to sample combustible gas(es).

Note

Technical Assistance regarding the use and maintenance of the T100 or
any other Teledyne API product can be obtained by contacting
Teledyne API's Technical Support Department:
Phone: 800-324-5190
Email: api-techsupport@teledyne.com
or by accessing various service options on our website at
http://www.teledyne-api.com/.
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CONSIGNES DE SECURITE

Des consignes de sécurité importantes sont fournies tout au long du présent manuel dans le but d'éviter des
blessures corporelles ou d’endommager les instruments. Veuillez lire attentivement ces consignes. Chaque
consigne de sécurité est représentée par un pictogramme d'alerte de sécurité; ces pictogrammes se retrouvent
dans ce manuel et a l'intérieur des instruments. Les symboles correspondent aux consignes suivantes :

AVERTISSEMENT : Risque de choc électrique

DANGER : Oxydant puissant

AVERTISSEMENT GENERAL / MISE EN GARDE: Lire la consigne
complémentaire pour des renseignements spécifiques

MISE EN GARDE : Surface chaude

Ne pas toucher : Toucher a certaines parties de I'instrument sans protection ou
sans les outils appropriés pourrait entrainer des dommages aux pieces ou a
linstrument.

Pictogramme « technicien » : Toutes les opérations portant ce symbole doivent
étre effectuées uniquement par du personnel de maintenance qualifié.

Mise a la terre : Ce symbole a I'intérieur de I'instrument détermine le point central
de la mise a la terre sécuritaire de I'instrument.

> | ODAPERPE

MISE EN GARDE

Cet instrument doit étre utilisé aux fins décrites et de la maniére décrite
dans ce manuel. Sivous utilisez cet instrument d’'une autre maniére
qgue celle pour laquelle il a été prévu, I'instrument pourrait se comporter
de facon imprévisible et entrainer des conséquences dangereuses.

NE JAMAIS utiliser un analyseur de gaz pour échantillonner des gaz
combustibles!
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WARRANTY

WARRANTY POLICY (02024J)

COVERAGE

Teledyne API (TAPI), a business unit of Teledyne Instruments, Inc., provides that:

Prior to shipment, TAPI equipment is thoroughly inspected and tested. Should equipment
failure occur, TAPI assures its customers that prompt service and support will be available.
(For the instrument-specific warranty period, please refer to the “Limited Warranty” section
in the Terms and Conditions of Sale on our website at the following link:
http://www.teledyne-api.com/terms_and_conditions.asp).

After the warranty period and throughout the equipment lifetime, TAPI stands ready to provide
on-site or in-plant service at reasonable rates similar to those of other manufacturers in the
industry. All maintenance and the first level of field troubleshooting are to be performed by
the customer.

NON-TAPI MANUFACTURED EQUIPMENT

PRODUCT RETURN

Equipment provided but not manufactured by TAPI is warranted and will be repaired to the
extent and according to the current terms and conditions of the respective equipment
manufacturer’s warranty.

All units or components returned to Teledyne API should be properly packed for handling
and returned freight prepaid to the nearest designated Service Center. After the repair, the
equipment will be returned, freight prepaid.

The complete Terms and Conditions of Sale can be reviewed at
http://www.teledyne-api.com/terms_and_conditions.asp

CAUTION - Avoid Warranty Invalidation

Failure to comply with proper anti-Electro-Static Discharge (ESD) handling and packing instructions
and Return Merchandise Authorization (RMA) procedures when returning parts for repair or
calibration may void your warranty. For anti-ESD handling and packing instructions please refer to
the manual, Fundamentals of ESD, PN 04786, in its “Packing Components for Return to Teledyne
API's Customer Service” section. The manual can be downloaded from our website at
http://www.teledyne-api.com. RMA procedures can also be found on our website.
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ABOUT THIS MANUAL

Note

ATTENTION

IMPORTANT

Note

Presented here is information regarding the documents that are included with this manual
(Structure), its history of release and revisions (Revision History), how the content is
organized (Organization), and the conventions used to present the information in this
manual (Conventions Used).

STRUCTURE

This T100 manual, PN 06807, is comprised of multiple documents, assembled in PDF
format, as listed below.

Part No. Rev | Name/Description

06807 G | Operation Manual, T100 UV Fluorescence SOz Analyzer
05036 F | Appendix A, Menu Trees and related software documentation
06845 A | Spare Parts List (in Appendix B of this manual)

04357 A | AKIT, Expendables, basic (in Appendix B of this manual)
01475 A | AKIT, Expendables, IZS (in Appendix B of this manual)
04728 A | AKIT, Spares (in Appendix B of this manual)

04796 F | Appendix C, Repair Form

06908 B | Interconnect Diagram (in Appendix D of this manual)

We recommend that this manual be read in its entirety before any
attempt is made to operate the instrument.

CONVENTIONS USED

In addition to the safety symbols as presented in the Important Safety Information page,
this manual provides special notices related to the safety and effective use of the analyzer
and other pertinent information.

Special Notices appear as follows:

COULD DAMAGE INSTRUMENT AND VOID WARRANTY

This special notice provides information to avoid damage to your
instrument and possibly invalidate the warranty.

IMPACT ON READINGS OR DATA
Could either affect accuracy of instrument readings or cause loss of data.

Pertinent information associated with the proper care, operation or
maintenance of the analyzer or its parts.
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REVISION HISTORY

This section provides information regarding the history of changes to this manual.

T100 Manual, PN06807

Date Rev | DCN Change Summary

2018 April 20 G 7894 | Correct LDL spec.

2016 Aug 05 F 7335 | Administrative updates.

2016 April 19 E 7230 | Clarified Range setup when using dilution factor option; other administrative fixes.

2015 June 28 D 7088 | Condensed content; implemented DCRs

2013 Apr 22 C 6650 | Administrative corrections; technical corrections

2011 Aug 22 B 6192 | Administrative change: reorganized structure.
Technical Updates: added MODBUS Quick Setup (Section 6.6.1), update Appendices A
and D with latest revisions.

2010 Sep 7 A 5834 | Initial release

Vi
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1. INTRODUCTION, FEATURES AND OPTIONS

This section provides an overview of the Teledyne APl Model T100 Analyzer, its features
and its options.

1.1. T100 OVERVIEW

The Model T100 (also referred to as T100) UV Fluorescence SO, Analyzer is a
microprocessor controlled analyzer that determines the concentration of sulfur dioxide
(SOy), inasample gas drawn through the instrument’s sample chamber where it is exposed
to ultraviolet light, which causes any SO present to fluoresce. The instrument measures
the amount of fluorescence to determine the amount of SO, present in the sample gas.

The T100’s exceptional stability is achieved with the use of an optical shutter to
compensate for sensor drift and a reference detector to correct for changes in UV lamp
intensity. Additionally, an advanced optical design combined with a special scrubber,
called a "kicker" that removes hydrocarbons (which fluoresce similarly to SO5), to prevent
inaccuracies caused by interferents.

Calibration is performed in software that stores SO, concentration measurements made
when specific, known concentrations of SO. are supplied to the analyzer. The
microprocessor uses these calibration values along with other performance parameters
such as the sensor offset, UV lamp intensity, amount of stray light present, and sample
gas temperature and pressure measurements to compute the final SO, concentration.

Built-in data acquisition capability, using the analyzer's internal memory, allows the
logging of multiple parameters including averaged or instantaneous concentration values,
calibration data, and operating parameters such as pressure and flow rate. Stored data are
easily retrieved through the serial port or Ethernet port via our APICOM software or from
the front panel, allowing operators to perform predictive diagnostics and enhanced data
analysis by tracking parameter trends. Multiple averaging periods of one minute to 365
days are available for over a period of one year.

1.2. FEATURES

The features of your T100 UV Fluorescence Sulfur Dioxide Analyzer include:
o LCD Graphical User Interface with capacitive touch screen
e Ranges, 0-50 ppb to 0-20,000 ppb, user selectable

e Dual ranges and auto ranging
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Microprocessor control for versatility
Multi-tasking software to allow viewing test variables while operating
Continuous self checking with alarms

Bi-directional USB, RS-232, and 10/100Base-T Ethernet ports for remote operation
(optional RS-485)

Front panel USB ports for peripheral devices

Digital status outputs to indicate instrument operating conditions
Adaptive signal filtering to optimize response time

Temperature and Pressure compensation

Internal Zero and Span check (optional)

Internal data logging with 1 min to 365 day multiple averages

Critical flow orifices to provide flow stability

1.3. T100 DOCUMENTATION

1.4. OPTIONS

In addition to this operation manual (part number 06807), the APICOM and DAS manual
(PN 07463) is available for download from Teledyne API’s website at
http://www.teledyne-api.com/manuals/, to support the operation of this instrument.

The options available for your analyzer are presented in Table 1-1. To order these options
or to learn more about them, please contact the Sales department of Teledyne Advanced
Pollution Instruments at:

TOLL-FREE: 800-324-5190

TEL: +1 858-657-9800

FAX: +1 858-657-9816

E-MAIL: Api-sales@teledyne.com
WEB SITE: http://www.teledyne-api.com/
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Table 1-1: Analyzer Options

OPTION

OPTION NUMBER DESCRIPTION/NOTES REFERENCE
Pumps Pumps meet all typical AC power supply standards while exhibiting same pneumatic
performance.
10A External Pump 100V - 120V @ 60 Hz N/A
10B External Pump 220V - 240V @ 50 Hz N/A
10C External Pump 220V - 240V @ 60 Hz N/A
10D External Pump 100V - 120V @ 50 Hz N/A
10E External Pump 100V @ 60 Hz N/A
11B Pumpless, internal or external Pump Pack N/A
13 High Voltage Internal Pump 240V @ 50Hz N/A
Eﬁgk L OACAlS Options for mounting the analyzer in standard 19” racks
20A Rack mount brackets with 26 in. chassis slides N/A
20B Rack mount brackets with 24 in. chassis slides N/A
21 Rack mount brackets only (compatible with carrying strap, Option 29)  N/A
23 Rack mount for external pump pack (no slides) N/A
Carrying Strap/Handle Side-mounted strap for hand-carrying analyzer
Extends from “flat” position to accommodate hand for carrying.
29 Recesses to 9mm (3/8”) dimension for storage. N/A
Can be used with rack mount brackets, Option 21.
Cannot be used with rack mount slides.
CAUTION
General Safety Hazard
A A FULLY LOADED T100 WITH VALVE OPTIONS WEIGHS ABOUT 18 KG (40 POUNDS).

To avoid personal injury we recommend that two persons lift and carry the analyzer. Disconnect all
cables and tubing from the analyzer before moving it.

Analog Inputs

Used for connecting external voltage signals from other instrumentation (such as

meteorological instruments).

64

Also can be used for logging these signals in the analyzer’s internal
DAS

Sections 3.3.1.2,
5.3,5.9.3.7,and 7

Current Loop Analog
Outputs

Adds isolated, voltage-to-current conversion circuitry to the analyzer’s analog

outputs.

Can be configured for any output range between 0 and 20 mA.

Sections 3.3.1.4,

41 May be ordered separately for any of the analog outputs. 5.4.1,5.9.3, and
Can be installed at the factory or retrofitted in the field. 5.9.3.5
Parts Kits Spare parts and expendables
Expendables Kit includes a recommended set of expendables for
42A one year of operation of this instrument including replacement sample  Appendix B
particulate filters.
43 Expendables Kit with I1ZS includes the items needed to refurbish the Aopendix B
internal zero air scrubber (1ZS) that is included. PP
45 Spare Parts Kit includes spares parts for one unit. Appendix B
NO Optical Filter Recommended for high NOX backgrounds.
a7 Required for EN Certification. N/A
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OPTION

OPTION NUMBER

DESCRIPTION/NOTES REFERENCE

Calibration Valves

Used to control the flow of calibration gases generated from external sources, rather
than manually switching the rear panel pneumatic connections.

50A

Two Teflon® solenoid valve sets located inside the analyzer:
Zero/Span valve switches between zero air and span gas;
Sample/Cal valve switches between sample gas and calibration gas.

Sections 3.3.2.3,
3.3.2.4,94,95
and 9.6

Internal Zero/Span (I1ZS)
Gas Generator

Generates internal zero air and span gas.

51A

Includes heated enclosure for a permeation tube (tube not included —
see SOz IZS Permeation Tubes options), an external scrubber for
producing zero air and a set of valves for switching between the
sample gas inlet and the output of the zero/span subsystem,
functionally very similar to the valves included in the zero/span valve
option.

Sections 3.3.2.4,
9.5, 10.3.2 and
11.6.17

SO:2 IZS Permeation Tubes

Replacement tubes for the IZS option; identical size/shape; different effusion rates.

Effusion Rate (@ 50°C) | (BICTIRC | dicated perm tbe rate)
52C 796 ng/min 0.3-0.5 ppm 0.76 + 5% Ipm N/A
52H 1592 ng/min 0.8 ppm 0.76 + 50% Ipm N/A
52M 220 ng/min 150 ppb 0.56 + 25% Ipm N/A

Each tube comes with a calibration certificate, traceable to a NIST

standard, specifying its actual effusion rate of that tube to within + 5%  Sections 3.3.2.4
when immersed in a gas stream moving at the specified flow rate. This and 9.1.1.3
calibration is performed at a tube temperature of 50°C.

Communication Cables

For remote serial, network and Internet communication with the analyzer.

Type Description
Shielded, straight-through DB-9F to DB-25M cable, about Section 3.3.1.8
60A RS-232 1.8 m long. Used to interface with older computers or code and 6.3 e
activated switches with DB-25 serial connectors. )
60B RS-232 Shielded, straight-through DB-9F to DB-9F cable of about  Sections 3.3.1.8,
1.8 m length. and 6.3, and 7.2.7
60C Ethernet Patch ca.ble,. 2 meters long, used for Internet and LAN Sections 3.3.1.8
communications. and 6.5
60D USB Cable for direct connection between instrument (rear panel Sections3.3.1.8
USB port) and personal computer. and 6.5.1

Concentration Alarm
Relay

Issues warning when gas concentration exceeds limits set by user.

61

Sections 3.3.1.7
and 3.4.4

Four (4) “dry contact” relays on the rear panel of the instrument. This
relay option is different from and in addition to the “Contact Closures”
that come standard on all TAPI instruments.

RS-232 Multidrop

Enables communications between host computer and up to eight analyzers.

62

Multidrop card seated on the analyzer's CPU card.

Each instrument in the multidrop network requires this card and a
communications cable (Option 60B).

Section 3.3.1.8
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OPTION

Call Technical Support for a specially programmed Disk on Module containing
the second language.

OPTION NUMBER DESCRIPTION/NOTES REFERENCE
Second Gas Sensors Choice of one additional gas sensor.

« Section 2.1 (specs

* Section 3.3.2.9,
(pneumatic layout)

« Section 9.10.1

65A Oxygen (O2) Sensor . :
xygen (O2) (calibration)

« Section 12.2 for
principles of
operation

« Section 2.1 (specs

 Section 3.3.2.10
(pneumatic layout)

67A Carbon Dioxide (CO2) Sensor * Section 9.10.2
(calibration)

* Section 12.3
(principles of
operation)

Special Features Built in features, software activated

Maintenance Mode Switch, located inside the instrument, places the
analyzer in maintenance mode where it can continue sampling, yet

N/A ignore calibration, diagnostic, and reset instrument commands. This N/A
feature is of particular use for instruments connected to Multidrop or
Hessen protocol networks.
Call Technical Support for activation.
Second Language Switch activates an alternate set of display

N/A messages in a language other than the instrument’s default language. N/A

Dilution Ratio Option allows the user to compensate for diluted

sample gas, such as in continuous emission monitoring (CEM) where
N/A the quality of gas in a smoke stack is being tested and the sampling

method used to remove the gas from the stack dilutes the gas.

Call Technical Support for activation.

Section 3.4.4.1,
5.4.5and 12.1.9.3
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2. SPECIFICATIONS, APPROVALS & COMPLIANCE

This section presents specifications for the T100 analyzer and the O, and CO; sensor

options, Agency approvals, EPA equivalency designation, and CE mark compliance.

2.1. SPECIFICATIONS AND APPROVALS

Table 2-1 T100 Basic Unit Specifications

Parameter Description

Ranges
(Physical Analog Output)

Min: 0-50 ppb Full Scale
Max: 0-20,000 ppb Full Scale (selectable, dual ranges and auto ranging supported)

Measurement Units ppb, ppm, pg/mé, mg/m? (selectable)

Zero Noise?! < 0.2 ppb (RMS)

Span Noise! < 0.5% of reading, above 50 ppb
Lower Detectable Limit? < 0.4 ppb

Zero Drift < 0.5 ppb/24 hours

Span Drift < 0.5% of full scale/24 hours
Lag Time?! 20 seconds

Rise/Fall Time! <100 sec to 95%

Linearity 1% of full scale

Precision! 0.5% of reading above 50 ppb

Sample Flow Rate 650 cc/min. +10%

Power Requirements

Power Rating
110-120 V~, 60 Hz 3.0A
220-240 V~, 50/60 Hz 3.0A

Typical Power Consumption
165W
140W

Analog Output Ranges

10V,5V,1V,0.1V (selectable)

Recorder Offset

+10 %

Standard 1/0O

1 Ethernet: 10/100Base-T

2 RS-232 (300 — 115,200 baud)
2 USB device ports

8 opto-isolated digital outputs

6 opto-isolated digital inputs

4 analog outputs

Optional 1/0O

1 USB com port

1 RS485

8 analog inputs (0-10V, 12-bit)
4 digital alarm outputs
Multidrop RS232

3 4-20mA current outputs
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Parameter Description
Environmental Installation category (over-voltage category) II; Pollution degree 2
Intended for Indoor use only at altitudes < 2000m
Operating Temperature 5 - 40 °C (with EPA Equivalency)
Humidity Range 0 - 95% RH, non-condensing
Dimensions HXWxD 7" x 17" x 23.5" (178 mm x 432 mm x 597 mm)
Weight 31 Ibs (14 kg); 35.7 Ibs (16.2 kg) with internal pump

1 As defined by the USEPA.
2 Defined as twice the zero noise level by the USEPA.

Table 2-2: O, Sensor Option Specifications

Parameter Description
Ranges 0-1% to 0-100% user selectable. Dual ranges and auto-ranging supported.
Zero Noise! <0.02% O2
Lower Detectable Limit? <0.04% O2
Zero Drift (24 hours) 2 <+ 0.02% O2
Zero Drift (7 days) <*- 0.05% O2
Span Noise! <+ 0.05% O2
Span Drift (7 days) <+ 0.1% O2
Accuracy (intrinsic error) <+ 0.1% O2
Linearity <+ 0.1 % O2
Temp Coefficient <+ 0.05% O2 /°C,
Rise and Fall Time <60 seconds to 95%

1 As defined by the USEPA
2 Defined as twice the zero noise level by the USEPA
3 Note: zero drift is typically <+ 0.1% Oz during the first 24 hrs of operation

Table 2-3: CO2 Sensor Option Specifications

Parameter Description
Ranges 0-1% to 0-20% user selectable. Dual ranges and auto-ranging supported.
Zero Noise! <0.02% CO>
Zero Drift (24 hours) <+ 0.02% CO:2
Zero Drift (7 days) <+ 0.05% CO:
Span Noise?! <+ 0.1% CO2
Span Drift (7 days) <+ 0.1% CO2
Lower Detectable Limit? <0.04% CO2
Accuracy <+ (0.02% CO2 + 2% of reading)
Linearity <+ 0.1% CO2
Temperature Coefficient <+ 0.01% CO2 /°C
Rise and Fall Time <60 seconds to 95%
1 As defined by the USEPA
2 Defined as twice the zero noise level by the USEPA
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2.2. EPA EQUIVALENCY DESIGNATION

The Model T100 Fluorescence SO, Analyzer is officially designated as US EPA Federal
Equivalent Method Number EQSA-0495-100 for sulfur dioxide measurement. The
official List of Designated Reference and Equivalent Methods is published in the U.S.
Federal Register: http://www3.epa.gov/ttn/amtic/criteria.html.

2.3. APPROVALS AND CERTIFICATIONS

2.3.1. EMC

2.3.2. SAFETY

The Teledyne API Model T100 analyzer was tested and certified for Safety and
Electromagnetic Compatibility (EMC). This section presents the compliance statements
for those requirements and directives.

EN 61326-1 (IEC 61326-1), Class A Emissions/Industrial Immunity
EN 55011 (CISPR 11), Group 1, Class A Emissions

FCC 47 CFR Part 15B, Class A Emissions

CE: 2004/108/EC, Electromagnetic Compatibility Directive

IEC 61010-1:2010 (3 Edition), Safety requirements for electrical equipment for
measurement, control, and laboratory use.

CE: 2006/95/EC, Low-Voltage Directive

2.3.3. OTHER TYPE CERTIFICATIONS

MCERTS: Sira MC 050067/07

EN 15267 — Air Quality — Ambient Air Automated Measuring Systems
EN 14212 — Ambient Air Measurement for SOz

For additional certifications, please contact Technical Support:

Toll-free Phone: 800-324-5190
Phone: 858-657-9800
Fax: 858-657-9816

Email: api-techsupport@teledyne.com
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3. GETTING STARTED

This section addresses the procedures for unpacking the instrument and inspecting for
damage, presents clearance specifications for proper ventilation, introduces the
instrument layout, then presents the procedures for getting started: making electrical and
pneumatic connections, and conducting an initial calibration check.

3.1. UNPACKING THE T100 ANALYZER

A

CAUTION
GENERAL SAFETY HAZARD

Avoid personal injury: always use two persons to lift and carry the T100.

ATTENTION

COULD DAMAGE INSTRUMENT AND VOID WARRANTY

Printed Circuit Assemblies (PCAs) are sensitive to electro-static
discharges (ESD) too small to be felt by the human nervous system.
Failure to use ESD protection when working with electronic assemblies
will void the instrument warranty. Refer to the manual on Fundamentals
of ESD, PN 04786, which can be downloaded from our website at
http://www.teledyne-api.com under Help Center > Product Manuals in
the Special Manuals section.

CAUTION

Do not operate this instrument until you’ve removed dust plugs from
SAMPLE and EXHAUST ports on the rear panel!

Note

Teledyne APl recommends that you store shipping containers/materials
for future use if/when the instrument should be returned to the factory for
repair and/or calibration service. See Warranty section in this manual and
shipping procedures on our Website at http://www.teledyne-api.com
under Customer Support > Return Authorization.
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Verify that there is no apparent external shipping damage. If damage has occurred, please
advise the shipper first, then Teledyne API.

Included with your analyzer is a printed record of the final performance characterization
performed on your instrument at the factory. It is titled Final Test and Validation Data
Sheet (P/N 04551). This record is an important quality assurance and calibration record
for this instrument. It should be placed in the quality records file for this instrument.

With no power to the unit, carefully remove the top cover of the analyzer and check for
internal shipping damage by carrying out the following steps:

1. Remove the two flat head, Phillips screws on the sides of the instrument;
2. Slide the cover backwards until it clears the analyzer’s front bezel, and;

3. Lift the cover straight up.
4

Inspect the interior of the instrument to ensure that all circuit boards and other
components are in good shape and properly seated.

5. Check the connectors of the various internal wiring harnesses and pneumatic
hoses to ensure that they are firmly and properly seated.

6. Verify that all of the optional hardware ordered with the unit has been installed.
These are listed on the paperwork accompanying the analyzer.

TN

WARNING
ELECTRICAL SHOCK HAZARD

Never disconnect PCAs, wiring harnesses or electronic subassemblies
while under power.

3.1.1. VENTILATION CLEARANCE

Whether the analyzer is set up on a bench or installed into an instrument rack, be sure to
leave sufficient ventilation clearance.

Table 3-1: Ventilation Clearance

PSS

Back of the instrument 4in.

Sides of the instrument 1lin.

Abovg and below the 1in.
instrument

Various rack mount kits are available for this analyzer. Refer to Section 1.4 of this manual
for more information.
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3.2. INSTRUMENT LAYOUT

Instrument layout includes illustrations and descriptions of front panel and display, rear
panel connectors, and internal chassis layout.

3.2.1. FRONT PANEL

Figure 3-1 shows the analyzer’s front panel layout, followed by a close-up of the display
screen in Figure 3-2, which is described in Table 3-2. The two USB ports on the front
panel are provided for the connection of peripheral devices:

e plug-in mouse (not included) to be used as an alternative to the touchscreen interface

e thumb drive (not included) to download updates to instruction software (contact TAPI
Technical Support for information).

USB Ports Display Screen

/“ %TELE@WE /
ADVANCED POLLUTION INSTRUMENTATION

7

/

T Series

Model Name Label Power On/Off Switch

Figure 3-1: Front Panel Layout
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SO2 386.425 PPB

ATTENTION

Figure 3-2: Display Screen and Touch Control

The front panel liquid crystal display screen includes touch control. Upon analyzer start-
up, the interface shows a splash screen and other initialization indicators before the main
display appears, similar to Figure 3-2 above (may or may not display a Fault alarm). The
LEDs on the display screen indicate the Sample, Calibration and Fault states; also on the
screen is the gas concentration field (Conc), which displays real-time readouts for the
primary gas and for the secondary gas if installed. The display screen also shows what
mode the analyzer is currently in, as well as messages and data (Param). Along the bottom
of the screen is a row of touch control buttons; only those that are currently applicable
will have a label. Table 3-2 provides detailed information for each component of the
screen.

COULD DAMAGE INSTRUMENT AND VOID WARRANTY

Do not use hard-surfaced instruments such as pens to touch the
control buttons.
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Table 3-2: Display Screen and Touch Control Description

Field Description/Function
Status LEDs indicating the states of Sample, Calibration and Fault, as follows:
Name Color State Definition
Off Unit is not operating in sample mode, DAS is disabled.
On Sample Mode active; Front Panel Display being updated; DAS data
SAMPLE | Green being stored.
Blinking Unit is operating in sample mode, front panel display being updated,
DAS hold-off mode is ON, DAS disabled
Off Auto Cal disabled
CAL Yellow | On Auto Cal enabled
Blinking [ Unitis in calibration mode
Off No warnings exist
FAULT Red o W. g . X
Blinking | Warnings exist
Conc Displays the actual concentration of the sample gas currently being measured by the analyzer in the
currently selected units of measure
Mode Displays the name of the analyzer’s current operating mode
Param Displays a variety of informational messages such as warning messages, operational data, test function
values and response messages during interactive tasks.
Control Buttons | Displays dynamic, context sensitive labels on each button, which is blank when inactive until applicable.

Figure 3-3 shows how the front panel display is mapped to the menu charts illustrated in
this manual. The Mode, Param (parameters), and Conc (gas concentration) fields in the
display screen are represented across the top row of each menu chart. The eight touch
control buttons along the bottom of the display screen are represented in the bottom row
of each menu chart.
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Menu Chart Layout IK(
@—b [Mode] [Param] [Conc] 4—@

[hisssssmiiissomirsnmiani:.  LOUCH GORE] BURHHE .o msimmaniamian ] <—I

Display Example:

'S02  386.425 PPB | @

O
[

Menu Chart Representing Display Example: J

(2] sawpLe SYSTEMRESET ~ SO2 386.425 PPB [«—(1)
|—> TEST CAL CLR SETUP 4_|
7N

&)

Figure 3-3: Display/Touch Control Screen Mapped to Menu Charts

Note The menu charts in this manual contain condensed representations of
the analyzer’s display during the various operations being described.
These menu charts are not intended to be exact visual representations
of the actual display.
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3.2.2. REAR PANEL

coaling

PROM COWY

9

o

O
O~
(O

PH: 070110000  YEAR: 2010
PWR: 100-120 ¥ / 60Hz / 3.0A
RANGES: STANDARD

OPTIONS: 50A, 478

TATT7 1 1 1 1 1 1 1

AC power (not used)

connector

Table 3-3 provides a description of each component on the rear panel.

label showing power specifications

Figure 3-4: Rear Panel Layout
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Table 3-3: Rear Panel Description

Component Function
cooling fan | Pulls ambient air into chassis through side vents and exhausts through rear.
AC Connector for three-prong cord to apply AC power to the analyzer.
Conﬁgg\{g: CAUTION! The cord’s power specifications (specs) MUST comply with the power

specs on the analyzer’s rear panel Model number label

Model/specs label

Identifies the analyzer model number and provides power specs

TO CONV | (not used in this model)
FROM CONYV | (not used in this model)
Connect a gas line from the source of sample gas here.
SAMPLE | calibration gases are also inlet here on units without zero/span/shutoff valve options
installed.
EXHAUST Connect an exhaust gas line of not more than 10 meters long here that leads outside
the shelter or immediate area surrounding the instrument.
On units with zero/span/shutoff valve options installed, connect a gas line to the source
SPAN 1 .
of calibrated span gas here.
Used as a second cal gas input line when instrument is configured with zero/span
SPAN2/VENT | valves and a dual gas option, or as a cal gas vent line when instrument is configured
with a pressurized span option (Call factory for details).
ZERO AIR Internal Zero Air: On units with zero/span/shutoff valve options installed but no internal
zero air scrubber attach a gas line to the source of zero air here.
RX TX | LEDs indicate receive (RX) and transmit (TX) activity on the when blinking.
COM 2 | Serial communications port for RS-232 or RS-485.
RS-232 | Serial communications port for RS-232 only.
DCE DTE Switch to select either data terminal equipment or data communication equipment
during RS-232 communication. (Section 6.1).
STATUS | For outputs to devices such as Programmable Logic Controllers (PLCs).
ANALOG OUT | For voltage or current loop outputs to a strip chart recorder and/or a data logger.
CONTROL IN | For remotely activating the zero and span calibration modes.
ALARM | Option for concentration alarms and system warnings.
ETHERNET | Connector for network or Internet remote communication, using Ethernet cable
ANALOG IN thlon for external voltage signals from other instrumentation and for logging these
signals
USB | Connector for direct connection to personal computer, using USB cable.

Information Label

Includes voltage and frequency specifications
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3.2.3. INTERNAL CHASSIS LAYOUT

Figure 3-5 illustrates the internal layout of the chassis without options. Section 3.3.2
shows pneumatic diagrams for the basic configuration and for options.

FRONT
HYDROCARBON
T T SCRUBBER
S (KICKER)
(HIDDEND FROM
VIEW UNDER
PUMP _° SENSOR)
ASSEMBLY O T :
\h — -i _ PMT HOUSING
| _ e
PMT PREAMP
SENSOR PCA
HOUSING
m
SENSOR
BURSTING e =
UV DRIVER s s
GEN-2 PMT
| COOLING
CHASSB-ﬂﬂﬂﬁﬂﬂﬂ——WI B | SYSTEM
. PRESSURE/
PS2 | SENSOR
(+12 VDC)
REFERENCE
PS1 DETECTOR
(+5 VDC; +15 VDC)
BOARD . et T
® . \
) - D VACUUM
—— | - MANIFOLD
POWER | ' ol |
RECEPTACLE \\ \\\
ANALOG OUTPUT
REAR CONNECTORS PC/104 MOTHER

PANEL (J19, J21, J23) CARD BOARD
Figure 3-5: Internal Layout, Basic (no Valve or Second Gas Options)
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3.3. CONNECTIONS AND SETUP

This section presents the electrical (Section 3.3.1) and pneumatic (Section 3.3.2)
connections for setup and preparing for instrument operation.

3.3.1. ELECTRICAL CONNECTIONS

Note

To maintain compliance with EMC standards, it is required that the
cable length be no greater than 3 meters for all I/O connections, which
include Analog In, Analog Out, Status Out, Control In, Ethernet/LAN,
USB, RS-232, and RS-485.

This section provides instructions for basic connections and for options. Table 3-4
provides a direct link to the instructions for the subsections that apply to your analyzer’s
configuration.

Table 3-4: Electrical Connections References

Connection Section

Power 3311
Analog Inputs (Option) 3.3.1.2
Analog Outputs 3.3.1.3
Current Loop Analog Outputs (Option), 3314
and converting current to voltage output

Status Outputs 3.3.1.5
Control Inputs 3.3.1.6
Concentration Alarm Relay (Option) 3.3.17
Communications (Ethernet, USB, 3318

RS-232, Multidrop, RS-485)*

* USB is an option with exceptions.
* RS-485 is an option and requires special setup (contact the Factory).
Either USB or RS-485 can be used; not both.

36



Teledyne API - T100 UV Fluorescence SOz Analyzer Getting Started

3.3.1.1. CONNECTING POWER

Attach the power cord to the analyzer and plug it into a power outlet capable of carrying
at least 10 Amps of current at your AC voltage and that it is equipped with a functioning
earth ground.

A

WARNING
ELECTRICAL SHOCK HAZARD
High Voltages are present inside the analyzer’s case.
Power connection must have functioning ground connection.
Do not defeat the ground wire on power plug.

Power off analyzer before disconnecting or connecting electrical
subassemblies.

Do not operate analyzer with the cover off.

A

CAUTION
GENERAL SAFETY HAZARD

To avoid damage to your analyzer, ensure that the AC power voltage
matches the voltage indicated on the Analyzer’s model identification label
on the rear panel before plugging the T100 into line power.

3.3.1.2. CONNECTING ANALOG INPUTS (OPTION)

The Analog In connector is used for connecting external voltage signals from other
instrumentation (such as meteorological instruments) and for logging these signals in the
analyzer’s internal Data Acquisition System (DAS). The input voltage range for each
analog input is 1-10 VDC, and input impedance is nominally 20kQ in parallel with 0.1puF.

ANALOG
IN

OONDG BN =
=

D

Figure 3-6: Analog In Connector

Pin assignments for the Analog In connector are presented in Table 3-5 .
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Table 3-5: Analog Input Pin Assignments

PIN DESCRIPTION PAREGI?TERl
1 Analog input # 1 AIN 1
2 Analog input # 2 AIN 2
3 Analog input # 3 AIN 3
4 Analog input # 4 AIN 4
5 Analog input # 5 AIN 5
6 Analog input # 6 AIN 6
7 Analog input # 7 AIN 7
8 Analog input # 8 AIN 8

GND Analog input Ground N/A
1 See Section 7 for details on setting up the DAS.

3.3.1.3. CONNECTING ANALOG OUTPUTS

The T100 is equipped with several analog output channels accessible through a connector
on the rear panel of the instrument. The standard configuration for these outputs is
mVDC. An optional current loop output is available for each (Section 3.3.1.4).

In default configuration, Channels Al and A2 output a signal proportional to the SO;
concentration of the sample gas. Either can be used for connecting the analog output
signal to a chart recorder or for interfacing with a datalogger.

Channel A3 is only used on the T100 if the optional O2 or CO;sensor is installed.

Channel A4 is special. It can be set by the user (refer to Section 5.9.9) to output any one
of the parameters accessible through the <TST TST> buttons of the unit’s sample display.

To access these signals attach a strip chart recorder and/or data-logger to the appropriate
analog output connections on the rear panel of the analyzer.

ANALOG OUT
Al A2 A3 A4

+ -+ + + -

Figure 3-7: Analog Output Connector

Table 3-6: Analog Output Pin Assignments

PIN ANALOG OUTPUT VOLTAGE SIGNAL CURRENT SIGNAL

1 V Out | Out +
Al

2 Ground | Out -

3 V Out | Out +
A2

4 Ground | Out -

5 A3 V Out | Out +

(Only used if an
6 optional Oz or CO2 Ground | Out -
sensor is installed)

V Out | Out +
A4

Ground | Out -
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3.3.1.4. CURRENT LOOP ANALOG OUTPUTS (OPTION 41) SETUP

If your analyzer had this option installed at the factory, there are no further connections
to be made. The current loop option can be configured for any output range between 0
and 20 mA. Section 5.9.3.5 provides information on calibrating or adjusting these outputs.

This section provides instructions for setting up the analog outputs for voltage and/or
current output. Figure 3-8 provides installation instructions and illustrates a sample
combination of one current output and two voltage outputs configuration.

e For current output install the Current Loop option PCA on J19, on J21 or on J23 of
the motherboard.

e For voltage output, install jumpers on J19, J21 and/or J23.

Following Figure 3-8 are instructions for converting current loop analog outputs to
standard 0-to-5 VDC outputs.

CAUTION — AVOID INVALIDATING WARRANTY

Servicing or handling of circuit components requires electrostatic
discharge protection (ESD), i.e. ESD grounding straps, mats and
containers. Failure to use ESD protection when working with electronic
assemblies will void the instrument warranty. Refer to the manual on
Fundamentals of ESD, PN 04786, which can be downloaded from our
website at http://www.teledyne-api.com under Help Center > Product
Manuals in the Special Manuals section.
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J19, J21, J23 Analog Output Setup:

= For voltage output of
any one, two, or all:
1. Jumper two leftmost pins. _
2. Jumper next two leftmost pins.
3. Calibrate per Analog I/0O Configuration menu.

J19, J21, J23

= For current output of
any one, two, or all:
1. Remove jumper shunts.
2. Install Current Loop option.
3. Calibrate per Analog I/O Configuration menu.

CPU Current Loop option
- 19 /installed on J21

Motherboard ]
Example setup: install jumper shunts for voltage output on J19 and J23;

remove jumper shunts and install Current Loop option
for current output on J21.

Figure 3-8: Current Loop Option Installed on the Motherboard

CONVERTING CURRENT LOOP ANALOG OUTPUTS TO STANDARD
VOLTAGE OUTPUTS

To convert an output configured for current loop operation to the standard 0 to 5 VDC
output operation:

1. Turn off power to the analyzer.
2. If arecording device was connected to the output being modified, disconnect it.
3. Remove the top cover

¢ Remove the side-panel screw fastening the top cover to the unit.

o Lift the cover straight up.

4. Disconnect the current loop option PCA from the appropriate connector on the
motherboard (refer to Figure 3-8).

5. Each connector, J19 and J23, requires two shunts. Place one shunt on the two
left most pins and the second shunt on the two pins next to it (refer to Figure
3-8).

6. Reattach the top case to the analyzer.

The analyzer is now ready to have a voltage-sensing, recording device attached to that
output.

Calibrate the analog output as described in Section 5.9.3
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3.3.1.5. CONNECTING THE STATUS OUTPUTS

ATTENTION

The status outputs report analyzer conditions via optically isolated NPN transistors, which
sink up to 50 mA of DC current. These outputs can be used interface with devices that
accept logic-level digital inputs, such as Programmable Logic Controllers (PLCs). Each
status bit is an open collector output that can withstand up to 40 VDC. All of the emitters
of these transistors are tied together and available at the “D” connector pin.

COULD DAMAGE INSTRUMENT AND VOID WARRANTY

Most PLCs have internal provisions for limiting the current that the
input will draw from an external device. When connecting to a unit that
does not have this feature, an external dropping resistor must be used
to limit the current through the transistor output to less than 50 mA. At
50 mA, the transistor will drop approximately 1.2V from its collector to
emitter.

The status outputs are accessed via a 12-pin connector on the analyzer’s rear panel labeled
STATUS (Figure 3-9). Pin-outs for this connector are presented in Table 3-7.

STATUS

1 2 3 4 5 6 7 8 D +¢
X ol w e o] w

°l 2l ¢] 8| &

=| £| < s

ol =121 ¢l =z

[ O 4 < I0)

n w o

> z| & N o] <

0 ol © [a)

ol T

Figure 3-9: Status Output Connector
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Table 3-7: Status Output Signals

REAR PANEL STATUS
LABEL DEFINITION CONDITION
1 SYSTEM OK ON if no faults are present.
OFF any time the HOLD OFF feature is active, such as during calibration or when
other faults exist possibly invalidating the current concentration measurement
2 CONC VALID (example: sample flow rate is outside of acceptable limits).
ON if concentration measurement is valid.
3 HIGH RANGE ON if unit is in high range of either the DUAL or Auto range modes.
4 ZERO CAL ON whenever the instrument’'s ZERO point is being calibrated.
5 SPAN CAL ON whenever the instrument’s SPAN point is being calibrated.
6 DIAG MODE ON whenever the instrument is in DIAGNOSTIC mode
7&8 SPARE
D EMITTER BUS | The emitters of the transistors on pins 1-8 are bussed together.
SPARE
+ DC POWER + 5 VDC, 300 mA source (combined rating with Control Output, if used).

v

Digital Ground

The ground level from the analyzer’s internal DC power supplies

3.3.1.6. CONNECTING THE CONTROL INPUTS

If you wish to use the analyzer to remotely activate the zero and span calibration modes,
several digital control inputs are provided through a 10-pin connector labeled
CONTROL IN on the analyzer’s rear panel.

There are two methods for energizing the control inputs. The internal +5V available from
the pin labeled “+” is the most convenient method (Figure 3-10, left). However, if full
isolation is required, an external 5 VDC power supply should be used (Figure 3-10, right).
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CONTROL IN

CONTROL IN

A

ZERO CAL
SPAN CAL

B C D E F U

\
—.\

Local Power Connections

+ ABCDEF$U+

ZERO CAL
SPAN CAL

S~
S~

5 VvDC Power
— Supply I+

External Power Connections

Figure 3-10:  Control Input Connector

Table 3-8: Control Input Signals
Input # Status Definition ON Condition
The analyzer is placed in Zero Calibration mode. The mode field of the
A REMOTE ZERO CAL display will read ZERO CAL R.
The analyzer is placed in span calibration mode as part of performing a low
B REMOTE SPAN CAL span (midpoint) calibration. The mode field of the display will read LO CAL
R.
C,D,E &F | SPARE
Digital Ground The ground level from the analyzer’s internal DC power supplies (same as
chassis ground)
U External Power input Input pin for +5 VDC is required to activate pins A — F.
Internally generated 5V DC power. To activate inputs A — F, place a jumper
+ 5 VDC output between this pin and the “U” pin. The maximum amperage through this port

is 300 mA (combined with the analog output supply, if used).
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3.3.1.7. CONNECTING THE CONCENTRATION ALARM RELAY (OPTION 61)

The concentration alarm option is comprised of four (4) “dry contact” relays on the rear
panel of the instrument. This relay option is different from and in addition to the “Contact
Closures” that come standard on all Teledyne API instruments. Each relay has 3 pins:
Normally Open (NO), Common (C) and Normally Closed (NC).

ALARM 1 ALARM 2 ALARM 3 ALARM 4
A

A A

r N A N4 4 )
NO C NC NO C NC NO C NC NO C NC

Figure 3-11:  Concentration Alarm Relay

Alarm1l “System OK 2”
Alarm2  “Conc 1”
Alarm 3 “Conc 2”
Alarm4  “Range Bit”

“ALARM 1" RELAY

Alarm 1, which is “System OK 2" (system OK 1 is the status bit), is in the energized state
when the instrument is “OK” and there are no warnings. If there is a warning active or if
the instrument is put into the “DIAG” mode, Alarm 1 will change states. This alarm has
“reverse logic” meaning that if you put a meter across the Common and Normally Closed
pins on the connector, you will find that it is OPEN when the instrument is OK. This is
so that if the instrument should turn off or lose power, it will change states and you can
record this with a data logger or other recording device.

“ALARM 2" RELAY & “ALARM 3” RELAY

Alarm 2 relay is associated with the “Concentration Alarm 1” set point in the software;
Alarm 3 relay is associated with the “Concentration Alarm 2” set point in the software.

Alarm 2 Relay SOz Alarm 1 = xxx PPM
Alarm 3 Relay SO; Alarm 2 = xxx PPM
Alarm 2 Relay SO; Alarm 1 = xxx PPM
Alarm 3 Relay SO; Alarm 2 = xxx PPM

Alarm 2 relay will be turned on any time the concentration value exceeds the set-point,
and will return to its normal state when the concentration value returns below the
concentration set-point.

Even though the relay on the rear panel is a non-latching alarm and resets when the
concentration goes back below the alarm set point, the warning on the front panel of the
instrument will remain latched until it is cleared. You can clear the warning on the front
panel either manually by pressing the CLR button on the front panel touch-screen or
remotely through the serial port.
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It is possible to configure the alarms to have two alarm levels for each concentration.
SO, Alarm 1 =20 PPM

SO, Alarm 2 = 100 PPM

SO, Alarm 1 =20 PPM

SO; Alarm 2 =100 PPM

In this example, SO, Alarm 1 and SO, Alarm 1 will both be associated with the “Alarm
2” relay on the rear panel. This allows you to have multiple alarm levels for individual
concentrations.

A more likely configuration for this would be to put one concentration on the “Alarm 1”
relay and the other concentration on the “Alarm 2” relay.

SO; Alarm 1 =20 PPM

SO; Alarm 2 = Disabled
SO; Alarm 1 = Disabled
SO, Alarm 2 = 100 PPM

“ALARM 4” RELAY
This relay is connected to the “range bit”. If the instrument is configured for “Auto
Range” and the reading goes up into the high range, it will turn this relay on.

3.3.1.8. CONNECTING THE COMMUNICATIONS INTERFACES

Available remote communications interfaces are: Ethernet, USB, RS-232, RS-232
Multidrop and RS-485. Use appropriate cables, and configure each type of
communication method through the SETUP>COMM menu, Section 6. Although Ethernet
is DHCP-enabled by default, it can also be configured manually (Section 6.5.1) to set up
a static IP address, which is the recommended setting when operating the instrument via
Ethernet.

ETHERNET CONNECTION

For network or Internet communication with the analyzer, connect an Ethernet cable from
the analyzer’s rear panel Ethernet interface connector to an Ethernet port. Please refer to
Section 6.5 for a description of the default configuration and setup instructions.

Configuration: Section 6.5
¢ manual configuration: Section 6.5.1

e automatic configuration (default): Section 6.5.2
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Note

IMPORTANT

USB CONNECTION

For direct communication between the analyzer and a PC, connect a USB cable between
the analyzer rear panel and desktop or laptop USB ports, and ensure that their baud rates
match (Section 6.2.2).

If this option is installed, the COM2 port cannot be used for anything
other than Multidrop communication.

Configuration: Section 6.5.3

RS-232 CONNECTION

For RS-232 communications with data terminal equipment (DTE) or with data
communication equipment (DCE) connect either a DB9-female-to-DB9-female cable
(Teledyne API part number WR000077) or a DB9-female-to-DB25-male cable (Option
60A, Section 1.4), as applicable, from the analyzer’s rear panel RS-232 port to the device.
Adjust the DCE-DTE switch (Figure 3-4) to select DTE or DCE as appropriate.

Configuration: Sections 5.7 and 6.3

IMPACT ON READINGS OR DATA
Cables that appear to be compatible because of matching connectors
may incorporate internal wiring that makes the link inoperable. Check
cables acquired from sources other than Teledyne API for pin
assignments (Figure 3-12) before using.
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RS-232 COM PORT CONNECTOR PIN-OUTS

Male DB-9 (RS-232)

(As seen from outside analyzer)

GND
j\a L g o
il 6 )
CTS
(DTE mode)
GND
% (4
© @
CTS RTS

(DCE mode)

Figure 3-12:  Rear Panel Connector Pin-Outs for RS-232 Mode

The signals from these two connectors are routed from the motherboard via a wiring
harness to two 10-pin connectors on the CPU card, J11 and J12 (Figure 3-13).
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cooo

e0o00000

o000

m 00000

R\I RTS GPD T)!(D DCI:D

OO6 0
TR

NC CTS DSR DTR RXD

Figure 3-13:  Default Pin Assignments for CPU Com Port Connector (RS-232)

RS-232 COM PORT DEFAULT SETTINGS

As received from the factory, the analyzer is set up to emulate a DCE (Section 6.1) or
modem, with Pin 3 of the DB-9 connector designated for receiving data and Pin 2
designated for sending data.

RS-232: RS-232 (fixed) DB-9 male connector

e Baud rate: 115200 bits per second (baud)

o Data Bits: 8 data bits with 1 stop bit

e Parity: None

COM2: RS-232 (configurable to RS 485), DB-9 female connector.
e Baud rate: 19200 bits per second (baud).

o Data Bits: 8 data bits with 1 stop bit.

e Parity: None.

Configuration: Section 6.3
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Note

ATTENTION

RS-232 MULTIDROP (OPTION 62) CONNECTION

When the RS-232 Multidrop option is installed, connection adjustments and configuration
through the menu system are required. This section provides instructions for the internal
connection adjustments, then for external connections, and ends with instructions for
menu-driven configuration.

Because the RS-232 Multidrop option uses both the RS232 and COM2
DB9 connectors on the analyzer’s rear panel to connect the chain of
instruments, COM2 port is no longer available for separate RS-232 or
RS-485 operation.

COULD DAMAGE INSTRUMENT AND VOID WARRANTY

Printed Circuit Assemblies (PCASs) are sensitive to electro-static
discharges (ESD) too small to be felt by the human nervous system.
Failure to use ESD protection when working with electronic assemblies
will void the instrument warranty. Refer to the manual on Fundamentals
of ESD, PN 04786, which can be downloaded from our website at
http://www.teledyne-api.com under Help Center > Product Manuals in
the Special Manuals section.

In each instrument with the Multidrop option there is a shunt that jumpers two pins on the
serial Multidrop and LVDS printed circuit assembly (PCA), as shown in Figure 3-14.
This shunt must be removed from all instruments except that designated as last in the
multidrop chain, which must remain terminated. This requires powering off and opening
each instrument and making the following adjustments:

1. With NO power to the instrument, remove its top cover and lay the rear panel open

for access to the multidrop/LVDS PCA, which is seated on the CPU.

On the multidrop PCA’s JP2 connector, remove the shunt that jumpers Pins 21 <
22 as indicated in Figure 3-14. (Do this for all but the last instrument in the chain
where the shunt should remain at Pins 21 < 22).

Check that the following cable connections are made in all instruments (again refer
to Figure 3-14):

e J3 on the Multidrop/LVDS PCA to the CPU’s COM1 connector
(Note that the CPU’s COM2 connector is not used in Multidrop)

¢ J4 on the Multidrop/LVDS PCA to J12 on the motherboard
e J1 on the Multidrop/LVDS PCS to the front panel LCD
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JP2 has a shunt on Pins 21-22. Remove this shunt
from all analyzers except the last analyzer in the
chain; leave the shunt installed on Pins 21-22 on the

Disk on Module last analyzer. _ _
(DOM) Adjust accordingly if new instrument(s) added later.

Serial multi-drop

o— and LVDS board
(seated on CPU)

J3

o Cable PN 04671

Jdto J12 on
motherboard

O
—
Qh

O]
|, e as ©C00O
Annn

O

=i s

P
n@ video cable to

front panel LCD
J1

CPU éOM'] (CPU COM2 is not
used in Multid :
(J11) connector seam oP)

Figure 3-14:  Jumper and Cables for Multidrop Mode

Note: If you are adding an instrument to the end of a previously configured chain,
remove the shunt between Pins 21 <> 22 of JP2 on the Multidrop/LVDS PCA in the
instrument that was previously the last instrument in the chain.

Close the instrument.

Referring to Figure 3-15 use straight-through DB9 male - DB9 female cables to
interconnect the host RS232 port to the first analyzer's RS232 port; then from the
first analyzer's COM2 port to the second analyzer’'s RS232 port; from the second
analyzer’'s COM2 port to the third analyzer's RS232 port, etc., connecting in this
fashion up to eight analyzers, subject to the distance limitations of the RS-232
standard.

On the rear panel of each analyzer, adjust the DCE DTE switch so that the green and
the red LEDs (RX and TX) of the COM1 connector (labeled RS232) are both lit.
(Ensure you are using the correct RS-232 cables internally wired specifically for RS-
232 communication; see Section 3.3.1.8 under “RS-232 Connection”.

BEFORE communicating from the host, power on the instruments and check that the
Machine ID code is unique for each (Section 5.7.1).

a. Inthe SETUP Mode menu go to SETUP>MORE>COMM>ID. The default ID is
typically the model number or “0”.
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b. To change the identification number, press the button below the digit to be
changed.

c. Press/select ENTER to accept the new ID for that instrument.

8. Next, in the SETUP>MORE>COMM>COM1 menu (do not use the COM2 menu for
multidrop), edit the COM1 MODE parameter as follows: press/select EDIT and set
only QUIET MODE, COMPUTER MODE, and MULTIDROP MODE to ON. Do not
change any other settings.

9. Press/select ENTER to accept the changed settings, and ensure that COM1 MODE
now shows 35.

10. Press/select SET> to go to the COM1 BAUD RATE menu and ensure it reads the
same for all instruments (edit as needed so that all instruments are set at the same
baud rate).

Note The (communication) Host instrument can address only one instrument
at atime, each by its unique ID (see step 7 above).

Note Teledyne APl recommends setting up the first link, between the Host and
the first analyzer, and testing it before setting up the rest of the chain.

Host m Female DB9
—W (Se5Y wate o8

Analyzer Analyzer Analyzer Last Analyzer
CcoM2 coMm2 com2 COoM2
RS-232 RS-232 RS-232 RS-232
M- S

i

Ensure jumper is
installed between

JP2 pins 21 > 22
in last instrument
of multidrop chain.

Figure 3-15:  RS-232-Multidrop PCA Host/Analyzer Interconnect Diagram
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RS-485 CONNECTION (OPTION)

As delivered from the factory, COM2 is configured for RS-232 communications. This
port can be reconfigured for operation as a non-isolated, half-duplex RS-485 port. Using
COM2 for RS-485 communication disables the USB port. To reconfigure this port for
RS-485 communication, please contact the factory.

3.3.2. PNEUMATIC CONNECTIONS

This section provides not only pneumatic connection information, but also important
information about the gases required for accurate calibration (Section 3.3.2.11); it also
illustrates the pneumatic layouts for the analyzer in its basic configuration and with
options.

Before making the pneumatic connections, carefully note the following cautionary and
additional messages:

CAUTION
GENERAL SAFETY HAZARD
SULFUR DIOXIDE (SO3) IS A TOXIC GAS.

DO NOT vent calibration gas and sample gas into enclosed areas. Obtain
a Material Safety Data Sheet (MSDS) for this material. Read and
rigorously follow the safety guidelines described there.

CAUTION
GENERAL SAFETY HAZARD

Sample and calibration gases should only come into contact with PTFE
(Teflon) or glass tubes and fixtures.

They SHOULD NOT come in contact with brass or stainless steel fittings
prior to the reaction cell.

The exhaust from the analyzer’s internal pump MUST be vented outside
the immediate area or shelter surrounding the instrument.

It is important to conform to all safety requirements regarding exposure
to SO.,.
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ATTENTION

IMPORTANT

IMPORTANT

COULD DAMAGE INSTRUMENT AND VOID WARRANTY

Maximum Pressure:

Ideally the maximum pressure of any gas at the sample inlet should
equal ambient atmospheric pressure and should NEVER exceed 1.5
in-hg above ambient pressure.

Venting Pressurized Gas:
In applications where any gas (span gas, zero air supply, sample gas

is) received from a pressurized manifold, a vent must be provided to
equalize the gas with ambient atmospheric pressure before it enters
the analyzer to ensure that the gases input do not exceed the
maximum inlet pressure of the analyzer, as well as to prevent back
diffusion and pressure effects. These vents should be:

e at least 0.2m long
*no more than 2m long

*vented outside the shelter or immediate area surrounding the
instrument.

Dust Plugs:
Remove dust plugs from rear panel exhaust and supply line fittings
before powering on/operating instrument. These plugs should be
kept for reuse in the event of future storage or shipping to prevent
debris from entering the pneumatics.

EPA Requirements:

US EPA requirements state that zero air and span gases must be
supplied at twice the instrument’s specified gas flow rate. Therefore,
the T100 zero and span gases should be supplied to their respective
inlets in excess of 1300 cc®/min (650 cc®/min. x 2).

Leak Check:
Run aleak check once the appropriate pneumatic connections have
been made; check all pneumatic fittings for leaks using the
procedures defined in Section 10.3.6.

AN

CAUTION — GENERAL SAFETY HAZARD

Gas flow though the analyzer must be maintained at all time for units
with a permeation tube installed. Insufficient gas flow allows gas to
build up to levels that will contaminate the instrument or present a
safety hazard to personnel.
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Section 3.3.2.1 provides external pneumatic connection instructions, and Table 3-9
provides links to the location of various internal pneumatic layout illustrations.

Table 3-9: Pneumatic Layout Reference

Pneumatic Layout Section
Basic 3.3.2.2
Zero/Span Valves 3.3.2.3
Internal Zero/Span (1ZS) 3.3.24
Basic with O2 Sensor 3.3.2.9
Basic with CO2 Sensor 3.3.2.10

3.3.2.1. BASIC CONNECTIONS INCLUDING W/SPAN GAS AND W/GAS DILUTION CALIBRATOR
Refer to Figure 3-4 and Table 3-3 while making the pneumatic connections as follows:

SAMPLE inlet Connect ¥ gas line not more than 2 m long, from sample gas

source to this inlet.

When no zero/span/shutoff valve options, also connect line from
calibration gas source to this inlet, but only when a calibration
operation is actually being performed.

EXHAUST outlet  Connect exhaust line made of PTEF tubing; minimum O.D %", to
this fitting. The exhaust line should be no longer than 10 meters,
and should lead outside the shelter or immediate area surrounding

the instrument.

Figure 3-16 and Figure 3-17 illustrate pneumatic connections for two of the possible basic

configurations.
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Calibrated
SO, Gas at
span gas
concentration

VENT here if input

MODEL T701
Zero Gas

Generator

Figure 3-16:

Source of - ized
SAMPLE GAS | _a. ﬁpfsi”'ze.
(Remove during ’-
calibration) |
|
- e e e e e e e e
|
|
|
SAMPLE Chassis
VENT EXHAUST

Pneumatic Connections—Basic Configuration—-Using Bottled Span Gas

Calibrated
SO, Gas
at > span gas
concentration

VENT here if input

MODEL T701
Zero Gas

Generator

Figure 3-17:

Source of is pressurized
SAMPLE GAS | _ _———-—
(Remove during '-
Model T700 Gas calibration) |
Dilution |
Calibrator |
- e e e e e = -
|
|
|
P § SAMPLE Chassis
= EXHAUST
pd
—

Pneumatic Connections—Basic Configuration—Using Gas Dilution Calibrator
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3.3.2.2. PNEUMATIC LAYOUT FOR BASIC CONFIGURATION

HYDROCARBON Chassis

SAMPLE Particulate —— SCRUkBBER
i = > Kicker
gas inlet Filter ( )
EXHAUST
gas outlet

1 1
[a) { i
-
2 = :
z : |
< i i
=) | i
) { i
g | |
> ! SAMPLE |
g | PRESSURE 1
IFLOW PRESSURE  'crnsor |
! SENSOR PCA :

Figure 3-18: T100 Gas Flow, Basic Configuration
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3.3.2.3. PNEUMATIC LAYOUT FOR ZERO/SPAN VALVES OPTION

Figure 3-19 shows the internal, pneumatic connections for a T100 with the zero/span
valve option installed.

EXHOAULJI_SLE_(I:;AS < ‘ KICKER EXHAUST Ch ass I S

TO PUMP

—
HYDROCARBON

(KICKER)

SAMPLE/CAL
‘ALVE

v SAMPLE

CHAMBER

SAMPLE GAS
INLET

uv

SAMPLE FILTER LAMP

ZERO/SPAN
VALVE

SPAN 1 INLET

EXHAUST TO OUTER
LAYER OF KICKER

FLOW
SENSOR

i
i
i
:
H SAMPLE 1
H PRESSURE,
! SENSOR !
i :
! FLOW/PRESSURE !
:
:

SENSOR PCA !

......................

Figure 3-19:  Pneumatic Layout with Zero/Span Valves Option

Table 3-10 describes the state of each valve during the analyzer’s various operational
modes.

Table 3-10: Zero/Span and Sample/Cal Valve Operating States

MODE VALVE CONDITION
Sample/Cal Open to SAMPLE inlet
SAMPLE -
Zero/Span Open to ZERO AIR inlet
Sample/Cal Open to zero/span inlet
ZERO CAL -
Zero/Span Open to ZERO AIR inlet
Sample/Cal Open to zero/span inlet
SPAN CAL -
Zero/Span Open to SPAN GAS inlet

The state of the zero/span valves can also be controlled by any of the following means:

¢ manually from the analyzer’s front panel by using the SIGNAL 1/O controls located
within the DIAG Menu (refer to Section 5.9.1)

e by activating the instrument’s AutoCal feature (refer to Section 9.8)
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e remotely by using the external digital control inputs (refer to Section 8.1.2 and

Section 9.7.1)

e remotely through the RS-232/485 serial 1/0 ports (refer to Appendix A-6 for the
appropriate commands)

Sources of zero and span gas must be capable of supplying at least 1.55 L/min. (maximum
2.5L/min). Both supply lines should be vented outside of the analyzer’s enclosure. In
order to prevent back-diffusion and pressure effects, these vent lines should be between
2 and 10 meters in length.

3.3.2.4. PNEUMATIC LAYOUT FOR PRESSURIZED SPAN/AMBIENT ZERO OPTION

Figure 3-21 shows the internal, pneumatic connections for the analyzer with the
pressurized span ambient zero option installed.

EXHAUST GAS
OUTLET

SCRUBBER
Zoi
Eom
mag

—_—
. BYPASS SPAN
e GAS OUTLET

PRESSURIZED
SPAN GAS INLET

DO NOY EXCEED 30 PSIG

KICKER EXHAUST
TOPUMP

T—
HYDROCARBON
SCRUBBER

(KICKER)

SAMPLE |-
CHAMBER ]

EXHAUST TO OUTER
LAYER OF KICKER

SAMPLE |
PRESSURE!
SENSOR |

¥ 1
| FLOW/PRESSURE |
i SENSOR PCA 5

......................

Figure 3-20:  Pneumatic Layout with Pressurized Span/Ambient Zero Option
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Table 3-11 describes the state of each valve during the analyzer’s various operational

modes.

Table 3-11: Zero/Span and Sample/Cal Valve Operating States

MODE VALVE CONDITION
Sample/Cal Open to SAMPLE inlet
SAMPLE -
Zero/Span Open to ZERO AIR inlet
Sample/Cal Open to zero/span inlet
ZERO CAL -
Zero/Span Open to ZERO AIR inlet
Sample/Cal Open to zero/span inlet
SPAN CAL Zero/Span Open to SPAN GAS inlet
Press Span Open to SPAN GAS inlet
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The state of the zero/span valves can also be controlled by any of the following means:

¢ manually from the analyzer’s front panel by using the SIGNAL 1/O controls located

within the DIAG Menu (refer to Section 5.9.1)

e by activating the instrument’s AutoCal feature (refer to Section 9.8)

e remotely by using the external digital control inputs (refer to Section 8.1.2 and

Section 9.7.1)

e remotely through the RS-232/485 serial 1/0 ports (refer to Appendix A-6 for the

appropriate commands)

Sources of zero and span gas must be capable of supplying at least 1.55 L/min. (maximum
2.5L/min). The supply line should be vented outside of the analyzer’s enclosure. In order
to prevent back-diffusion and pressure effects, these vent lines should be between 2 and

10 meters in length.

3.3.2.5. PNEUMATIC LAYOUT FOR INTERNAL ZERO/SPAN (1ZS) GAS GENERATOR OPTION

Figure 3-21 shows the internal, pneumatic connections for the analyzer with the 1ZS

EXHAUST GAS
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SAMPLE GAS
INLET
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Figure 3-21:  Pneumatic Layout with I1ZS Options
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Note

The internal zero air and span gas generator (1ZS) option includes a heated enclosure
(Section 3.3.2.6) for a permeation tube (permeation tube must be purchased separately;
see Section 1.4, in SO, IZS Permeation Tubes option), an external scrubber (Section
3.3.2.8) for producing zero air and a set of valves for switching between the sample gas
inlet and the output of the zero/span subsystem, functionally very similar to the valves
included in the zero/span valve option.

Table 3-12 describes the operational state of the valves associated with the 1ZS option
during the analyzer’s various operating modes.

Table 3-12: 1ZS Valve Operating States

MODE VALVE CONDITION
Sample/Cal Open to SAMPLE inlet
SAMPLE -
Zero/Span Open to ZERO AIR inlet
Sample/Cal Open to zero/span valve
ZERO CAL -
Zero/Span Open to ZERO AIR inlet
Sample/Cal Open to zero/span valve
SPAN CAL -
Zero/Span Open to SPAN GAS inlet

The state of the 1ZS valves can also be controlled by any of the following means:

e Manually from the analyzer’s front panel by using the SIGNAL 1/O controls under
the DIAG Menu (refer to Section 5.9.1),

e By activating the instrument’s AutoCal feature (refer to Section 9.8),

o Remotely by using the external digital control inputs (refer to Section 8.1.2 and
Section 9.7.1),

o Remotely through the RS-232/485 serial 1/0 ports (refer to Appendix A-6 for the
applicable commands), or

o Remotely via Ethernet

The permeation tube is not included in the IZS Option and must be
ordered separately. Refer to Section 1.4 for permeation tube options.

3.3.2.6. PERMEATION TUBE HEATER

In order to keep the permeation rate constant, the 1ZS enclosure is heated to a constant
50 C (10° above the maximum operating temperature of the instrument). The IZS heater
is controlled by a precise PID (Proportional/Integral/Derivative) temperature control
loop. A thermistor measures the actual temperature and reports it to the CPU for control
feedback.

The I1ZS option includes an external zero air scrubber assembly that removes all SO, the
zero air source. The scrubber is filled with activated charcoal.
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3.3.2.7. SPAN GAS CONCENTRATION VARIATION

Span gas is created when zero air passes over a permeation tube containing liquid SO;
under high pressure, which slowly permeates through a PTFE membrane into the
surrounding air. The speed at which the SO. permeates the membrane is called the
effusion rate. The concentration of the span gas is determined by three factors:

e Size of the membrane: The larger the area of the membrane, the more permeation
occurs.

o Temperature of the SO2: Increasing the temperature of the increases the pressure
inside the tube and therefore increases the effusion rate.

o Flow rate of the zero air: If the previous two variables are constant, the permeation
rate of air into the zero air stream will be constant. Therefore, a lower flow rate of
zero air produces higher concentrations of SO,. The T100 usually has a constant flow
rate and a constant permeation rate; hence, variations in concentration can be
achieved by changing the 1ZS temperature.

3.3.2.8. EXTERNAL ZERO AIR SCRUBBER

The 1ZS option includes an external zero air scrubber assembly that removes all SO, from
the zero air source. The scrubber is filled with activated charcoal.
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3.3.2.9. PNEUMATIC LAYOUT WITH O, SENSOR OPTION

Figure 3-22 shows the internal, pneumatic connections for the analyzer with the oxygen
(O2) sensor option installed. Pneumatically, the O sensor draws a flow of 80 cm3/min in
addition to the normal sample flow rate. It is separately controlled with its own critical
flow orifice.
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Figure 3-22:  Pneumatic Layout with O, Sensor
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3.3.2.10. PNEUMATIC LAYOUT WITH CO2 SENSOR OPTION

Figure 3-23 shows the internal, pneumatic connections for the analyzer with the carbon
dioxide (CO,) sensor option installed. Pneumatically, the CO- sensor is placed in line with
the sample gas line between the particulate filter and the analyzer’s sample chamber. It
does not alter the gas flow rate of the sample through the analyzer.
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VACUUM MANIFOLD

: SAMPLE
i PRESSURE
EFLOW PRESSURE  sensor

=

Figure 3-23:  Pneumatic Layout with CO; Sensor

3.3.2.11. ABOUT ZERO AIR AND CALIBRATION (SPAN) GASES

Zero air and span gas are required for accurate calibration.

ZERO AR

Zero air is a gas that is similar in chemical composition to the earth’s atmosphere but
without the gas being measured by the analyzer, in this case SO.. If your analyzer is
equipped with an Internal Zero Span (1ZS) or an external zero air scrubber option, it is
capable of creating zero air.

For analyzers without an 1ZS or external zero air scrubber option, a zero air generator
such as the Teledyne APl Model 701 can be used (Figure 3-16).
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CALIBRATION (SPAN) GAS

Calibration gas is specifically mixed to match the chemical composition of the type of
gas being measured at near full scale of the desired measurement range. In this case, SO;
measurements made with the Teledyne APl T100 UV Fluorescence SO, Analyzer, it is
recommended that you use a span gas with a SO, concentration equal to 80% of the
measurement range for your application.

EXAMPLE: If the application is to measure between 0 ppm and 500 ppb, an appropriate
span gas concentration would be 450 ppb SO,.

Cylinders of calibrated SO, gas traceable to NIST-Standard Reference Material
specifications (also referred to as SRM’s or EPA protocol calibration gases) are
commercially available. Table 3-13 lists specific NIST-SRM reference numbers for
various concentrations of SO..

Table 3-13: NIST-SRM's Available for Traceability of SO, Calibration Gases

NIST-SRM Type Nominal Concentration

1693a Sulfur dioxide in N2 50 ppm
1694a Sulfur dioxide in N2 100 pp
1661a Sulfur dioxide in N2 500 ppm
2659a’ O2in N2 21% by weight
2626a CO2in N2 4% by weight
27452 CO2in N2 16% by weight

1 Used to calibrate optional O2 sensor.

2 Used to calibrate optional CO2 sensor.

SPAN GAS FOR MULTIPOINT CALIBRATION

Some applications, such as EPA monitoring, require a multipoint calibration procedure
where span gases of different concentrations are needed. We recommend using a bottle
of calibrated SO- gas of higher concentration in conjunction with a gas dilution calibrator
such as a Teledyne API Model T700 (Figure 3-17). This type of calibrator precisely mixes
a high concentration gas with zero air (both supplied externally) to accurately produce
span gas of the correct concentration. Linearity profiles can be automated with this model
and run unattended over night.

If a dynamic dilution system is used to dilute high concentration gas standards to low,
ambient concentrations, ensure that the SO, concentration of the reference gas matches
the dilution range of the calibrator.

Choose the SO, gas concentration so that the dynamic dilution system operates in its mid-
range and not at the extremes of its dilution capabilities.

EXAMPLE:

o Adilution calibrator with 10-10000 dilution ratio will not be able to accurately dilute
a 5000 ppm SO gas to a final concentration of 500 ppb, as this would operate at the
very extreme dilution setting.

e A 100 ppm SO gas in nitrogen is much more suitable to calibrate the T100 analyzer
(dilution ratio of 222, in the mid-range of the system’s capabilities).
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3.4. STARTUP, FUNCTIONAL CHECKS, AND INITIAL
CALIBRATION

If you are unfamiliar with the T100 principles of operation, we recommend that you read
Section 12. For information on navigating the analyzer’s software menus, refer to the
menu trees provided in Appendix A.

A

CAUTION - GENERAL SAFETY HAZARD

Do not look at the UV lamp while the unit is operating. UV light can
cause eye damage. Always use safety glasses made from UV blocking
material whenever working with the UV Lamp. (Generic plastic glasses
are not adequate).

3.4.1. STARTUP

After the electrical and pneumatic connections are made, run an initial functional check.
Turn on the instrument. The pump and exhaust fan should start immediately. The display
will show a momentary splash screen of the Teledyne API logo and other information
during the initialization process while the CPU loads the operating system, the firmware
and the configuration data.

The analyzer should automatically switch to Sample Mode after completing the boot-up
sequence and start monitoring the gas. However, there is an approximately one hour
warm-up period before reliable gas measurements can be taken. During the warm-up
period, the front panel display may show messages in the Parameters field.

3.4.2. WARNING MESSAGES

Because internal temperatures and other conditions may be outside the specified limits
during the analyzer’s warm-up period, the software will suppress most warning
conditions for 30 minutes after power up. If warning messages persist after the 60 minutes
warm up period is over, investigate their cause using the troubleshooting guidelines in
Section 11.1.1.

To view and clear warning messages, press:

SAMPLE SYSTEM RESET
Suppresses the TEST CAL CLR SETUP
warning messages }
SAMPLE RANGE='500.0 PPB
<TST TST> CAL MSG SETUP MSG returns the active
t —® warnings to the message
. NOTE: i ' field.
If a warning message persists after y
several attempts to clear it, the message SAMPLE SYSTEM RESET
may indicate a real problem and not an Press CLR to clear the current
artifact of the warm-up period7 TEST CAL CLR SETUP message.
(If more than one warning is
active, the next message will
— take its place until all warning
Once the last warning has been cleared, SAMPLE RANGE=500.0 FPB messages have been cleared.)
the RANGE function will be displayed in <TST TST> CAL SETUP
the analyzer's Param field.

Figure 3-24:  Warning Messages
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Table 3-14 lists brief descriptions of the warning messages that may occur during start up
for T100 analyzers with no options installed.

Table 3-14:  Possible Startup Warning Messages — T100 Analyzers w/o Options

Message Meaning
ANALOG CAL WARNING The instrument's A/D circuitry or one of its analog outputs is not calibrated.
BOX TEMP WARNING The temperature inside the T100 chassis is outside the specified limits.
CANNOT DYN SPAN? E?;Z%t%rs].pan calibration failed while the dynamic span feature was set to
CANNOT DYN ZERO? cI?I;e.mote zero calibration failed while the dynamic zero feature was set to turned
CONFIG INITIALIZED Configuration was reset to factory defaults or was erased.
DARK CAL WARNING azrlg:;f;?et iﬁg\r;eblér:it specified indicating that too much stray light is present in
DATA INITIALIZED DAS data storage was erased.
HVPS WARNING High voltage power supply for the PMT is outside of specified limits.
PMT DET WARNING PMT detector output is outside of operational limits.
PMT TEMP WARNING PMT temperature is outside of specified limits.
RCELL TEMP WARNING Sample chamber temperature is outside of specified limits.
REAR BOARD NOT DET CPU unable to communicate with motherboard.
RELAY BOARD WARN CPU is unable to communicate with the relay PCA.
SAMPLE FLOW WARN The flow rate of the sample gas is outside the specified limits.
SAMPLE PRESS WARN Sample gas pressure outside of operational parameters.
SYSTEM RESET! The computer was rebooted.
UV LAMP WARNING ;I;)k;ehliJg\iLlamp intensity measured by the reference detector reading too low or

1 Clears 45 minutes after power up.
2 Clears the next time successful zero calibration is performed.

3 Clears the next time successful span calibration is performed.
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Table 3-15 lists brief descriptions of the warning messages that may occur during start up
for T100 analyzers with optional second gas options or alarms installed.

Table 3-15:  Possible Startup Warning Messages — T100 Analyzers with Options

Message

Meaning

02 CELL TEMP WARN! O:2 sensor cell temperature outside of warning limits.

IZS TEMP WARNING?

On units with IZS options installed: The permeation tube temperature is outside
of specified limits.

02 ALARM 1 WARN?" 4 O2 Alarm limit #1 has been triggered.*
02 ALARM 2 WARN? 4 O2 Alarm limit #2 has been triggered.*
CO2 ALARM 1 WARNS3 4 COz2 Alarm limit #1 has been triggered.*
CO2 ALARM 2 WARNS3 4 COz2 Alarm limit #2 has been triggered.*
SO2 ALARM1 WARN* SOz Alarm limit #1 has been triggered.*
SO2 ALARM2 WARN* SOz Alarm limit #2 has been triggered.*

A WN P

Only appears when the optional Oz sensor is installed.

Only appears when the optional internal zero span (IZS) option is installed.
Only appears when the optional CO2 sensor is installed.

Only appears when the optional gas concentration alarms are installed

3.4.3. FUNCTIONAL CHECKS

After the analyzer’s components have warmed up for at least 60 minutes, verify that the
software properly supports any hardware options that were installed.

For information on navigating through the analyzer’s software menus, refer to the menu
trees described in Appendix A.

Check to ensure that the analyzer is functioning within allowable operating parameters.

e Appendix C includes a list of test functions viewable from the analyzer’s front panel
as well as their expected values.

e These functions are also useful tools for diagnosing performance problems with your
analyzer (refer to Section 11.1.2).

e The Final Test and Validation Data Sheet (P/N 04551) included in the shipment lists
these values before the instrument left the factory.
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To view the current values of these parameters press the following control button
sequence on the analyzer’s front panel. Remember until the unit has completed its warm
up these parameters may not have stabilized.

<TST TST> CAL

SAMPLE l RANGE=500.00 PPB | SO2=XXXX

SETUP

Y

Toggle <TST TST> buttons
to scroll through list of
functions

This will match the currently selected units of measure for
the range being displayed.

Only appears if the CO, sensor option is installed.

Only appears if the O, sensor option is installed.

The STABIL function can be set to display data related to

any of the gasses the analyzer measures, e.qg. (if either

the CO, option or the O, sensor option is installed).
Only appears if the IZS option is installed.
Only appears if analog output A4 is actively reporting a

TEST FUNCTION

Figure 3-25:

Functional Check

RANGE=[Value]PPB *
RANGE1=[Value]PPB*
RANGE2=[Value]PPB *
SO2 RNG=[Value]PPB" %3
SO2 RN1=[Value]PPB"?*3
SO2 RN2=[Value]PPB" %3
CO2 RNG=[Value]%?

02 RNG=[Value]%®
STABIL=[Value]PPM*
RSP=[Value] SEC
PRES=[Value]IN-HG-A
SAMP FL=[Value]CC/M
PMT =[Value]MV

NORM PMT=[Value]MV
UV LAMP=[Value]MV
LAMP RATIO=[Value]%
STR LGT=[Value]PPB
DRK PMT=[Value]MV
DRK LMP =[Value]MV
SLOPE=[Value]
OFFSET=[Value]MV

CO2 SLOPE=[Value]?
CO2 OFFSET=[Value]MV?
02 SLOPE=[Value]®

02 OFFSET=[Value]MV?
HVPS =[Value]VOLTS
RCELL ON=[Value]SEC
RCELL TEMP=[Value]°C
02 CELL TEMP=[Value]°C?
BOX TEMP=[Value]°C
PMT TEMP=[Value]°

IZS TEMP=[Value]°C®
PHT DRIVE =[Value]MV
TEST=[Value]MV*®
TIME=[HH:MM:SS]

68



Teledyne API - T100 UV Fluorescence SOz Analyzer Getting Started

3.4.4. INITIAL CALIBRATION

Note

Note

To perform the following calibration you must have sources for zero air and span gas
available for input into the sample port on the back of the analyzer. Refer to Section 3.3.2
for instructions for connecting these gas sources.

The initial calibration should be carried out using the same reporting range set-up as used
during the analyzer’s factory calibration. This will allow you to compare your calibration
results to the factory calibration as listed on the Final Test and Validation Data Sheet,
P/N 04551.

If both available DAS parameters for a specific gas type are being reported via the
instrument’s analog outputs (e.g. CONC1 and CONC2 when the DUAL range mode is
activated), separate calibrations should be carried out for each parameter.

e Use the LOW button when calibrating for CONC1 (equivalent to RANGEL).
e Use the HIGH button when calibrating for CONC2 (equivalent to RANGE?2).

Refer to the Configurable Analog Output Addendum, P/N 06270 for more information
on the configurable analog output reporting ranges.

The following procedure assumes that the instrument does not have
any of the available valve options installed. Refer to Section 9.4 for
instructions for calibrating instruments possessing valve options

The T100 analyzer has been tested for its ability to reject interference
for most sources. See Section 12.1.9 for more information on this topic.

3.4.4.1. INITIAL CALIBRATION PROCEDURE FOR BASIC ANALYZERS (NO 2"° GAS OPTION)

The following procedure assumes that:

e The instrument DOES NOT have any of the available calibration valve or gas inlet
options installed:;

e Cal gas will be supplied through the SAMPLE gas inlet on the back of the analyzer
(refer to Figure 3-4);

e The pneumatic setup matches that described in Section 3.3.2.

VERIFYING THE REPORTING RANGE SETTINGS

While it is possible to perform the following procedure with any range setting we
recommend that you perform this initial checkout using following reporting range
settings:

e Unit of Measure: PPB
e Analog Output Reporting Range: 500.0 ppb
e Mode Setting: SNGL
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While these are the default settings for the T100 analyzer, it is recommended that you
verify them before proceeding with the calibration procedure, by pressing:

SAMPLE RANGE=500.0 PPB  S02= XXXX
<TST TST> CAL SETUP
‘ ]
SETUP PRIMARY SETUP MENU
CFG DAS RNGE PASS CLK MORE EXIT
SETUP RANGE CONTROL MENU
MODE SET UNIT EXIT
| }
Verify that the MODE SETUP RANGE MODE:SNGL
is set for SNGL.
N SNGL DUAL AUTO ENTR EXIT
If it is not, press }

SINGL then ENT% +

SETUP RANGE CONTROL MENU

MODE SET UNIT EXIT
Verify that the RANGE is 1
set for 500.0 SETUP RANGE: 500.0 Conc
If itis not, toggle each 0 0 5 0 0 0 ENTR EXIT
numeric button until the }
proper range is set, then
press ENTR. 7 + P’ress EXIT
SETUP RANGE CONTROL MENU 3x’s to return
the unit to the
MODE SET UNIT EXIT
'I SAMPLE mode

Verify that the UNITs SETUP 4

is set for PPM

If it is not, press
PPM then ENTR =

CONC UNITS:PPM

PPB PPM UGM MGM ENTR EXIT

Figure 3-26:  Reporting Range Verification
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DILUTION RATIO SETUP

If the dilution ratio option is enabled on your T100 and your application involves diluting
the sample gas before it enters the analyzer, set the dilution ratio as follows:

SAMPLE RANGE=500.0 PPB S02= XXXX
<TST TST> CAL SETUP
1
|
SETUP PRIMARY SETUP MENU
CFG DAS RNIGE PASS CLK MORE EXIT

—

RANGE CONTROL MENU

Toggle these buttons to DIL In

set the dilution factor. }

SETUP SO2 DIL FACTOR:l.O Gain

This is the number by
which the analyzer will [<—— |0 0
multiply the SO,

0 0 1
concentration of the gas (ﬁ
passing through the EXAMPLE v

reaction cell. V SETUP SO2 DIL FACTOR 20.0 Gain

0 0 0 2 0 .0 EN'IFR E)SIT-ﬁ
1 1

.0 | ENTREXIT

y - - EXIT ignores the
Only appears if the SETUP CO2 DIL FACTOR:1.0 Gain new setting.
optional CO, sensor [<@—t 0 0 0 0 1 0 ENTR E>§|T-—>
isinstalled. V [ 1 ENTR accepts the
y - new setting.
Only appears if the SETUP 02 DIL FACTOR:1.0 Gain i
optional O, sensor [«&—t 0 0 0 0 1 0 ENTREXIT
is installed. L [ I

Figure 3-27:  Dilution Ratio Setup
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SET SO2 SPAN GAS CONCENTRATION

Set the expected SO, span gas concentration. This should be 80% of the concentration
range for which the analyzer’s analog output range is set.

SAMPLE RANGE=500.0 PPB  SO2= XXXX
<TST TST> CAL SETUP
SAMPLE GAS TO CAL:CO

Only appears if either

the Optional O, or CO, ——t CO 02 ENTR EXIT
sensors are installed. i
]

SAMPLE RANGE TO CAL:LOW

Only appears if either

LOW HIGH ENTR EX|H——| the analyzer is set for
i DUAL range mode.

Y
M-P CAL RANGE=400.0 PPB S0O2= XXXX
<TST TST> ZERO SPAN COII\IC EXIT
* ]
M-P CAL SO2 SPAN CONC:400.0 Conc EXIT ianores the new
The SO, span concentration value settin gand retums o
is automatically default to 0 4 0 0 .0 0 ENTREXIF— the ?evious disola
400.0 PPB. | | P play.
If this is not the the concentration of I ]
the span gas being used, toggle ENTR accepts the new
these buttons to set the correct .
) L setting and returns to
concentration of the SO, calibration the
gas. 7 CONCENTRATION
MENU. >

Figure 3-28: SO, Span Gas Setting
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ZERO/SPAN CALIBRATION

To perform the zero/span calibration procedure (see Section 9 for manual and automatic
calibration procedures, including with valve options), press:

~N

SAMPLE RANGE=500.0 PPB S0O2= XXXX K
Set the Display to show

<TST TST > CAL SETUP the STABIL test function.
1 ; ; This function calculates
|—* the stability of the SO,
measurement.
C Toggle TST> button until ... )
& J

SAMPLE STABIL= XXXX PPB SO2=XXX.X
<TST TST> CAL SETUP
Y
Allow zero gas to enter the sample port
at the rear of the analyzer.
Wait until STABIL
[ p| falls below 0.5 ppb.
This may take several
* minutes.
SAMPLE STABIL= XXXX PPB SO2=XXX.X
<TST TST > C/.\L SETUP

|_‘

Press ENTR to changes

M-P CAL STABIL= XXXX PPB SO2=XXX.X the OFFSET & SLOPE
values for the SO,
<TST TST> ZI.ERO CONC EXIT measurements.
; Press EXIT to leave the

calibration unchanged and

M-P CAL STABIL= XXXX PPB SO2=XXX.X return to the previous

<TST TST> ENTR CONC EXIT menu.

|_v

Allow span gas to enter the sample port
at the rear of the analyzer.
Wait until STABIL

[ p| falls below 0.5 ppb.

v

This may take several
minutes.

SAMPLE STABIL= XXXX PPB SO2=XXX.X
<TST TST> CAL SETUP
The SPAN button now 1
appears during the transition |_¢
from zero to span. ¥ Press ENTR to changes
You may see both buttons. P M-P CAL STABIL= XXXX PPB SO2=XXX.X the OFFSET & SLOPE
If either the ZERO or SPAN | <TST TST> ZERO SPAN CONC EXIT values for the SO,
buttons fail to appear see the } measurements.
Troubleshooting section for L+ Press EXIT to leave the
tips. Y calibration unchanged and
M-P CAL STABIL= XXXX PPB SO2=XXX.X return to the previous
<TST TST> ENTR CONC EXIT menu.
M-P CAL STABIL= XXXX PPB SO2=XXX.X - -
EXIT at this point
<TST TST> ENTR CONC EXIT > returns to the
SAMPLE menu.

Figure 3-29:  Zero/Span Calibration Procedure
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3.4.4.2. CALIBRATION PROCEDURE FOR THE O, OPTION
If your analyzer is equipped with the optional O, sensor, this sensor should be calibrated
during installation of the instrument. Refer to Section 9.10.1 for instructions.

3.4.4.3. CALIBRATION PROCEDURE FOR THE CO, OPTION

If your analyzer is equipped with the optional CO; sensor, this sensor should be calibrated
during installation of the instrument. Refer to Section 9.10.2 for instructions.

Note Once you have completed the above set-up procedures, please fill out
the Quality Questionnaire that was shipped with your unit and return it
to Teledyne API. This information is vital to our efforts in continuously
improving our service and our products. THANK YOU.
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4. OVERVIEW OF OPERATING MODES

To assist in navigating the analyzer’s software, a series of menu trees can be found in
Appendix A of this manual.

Note Some control buttons on the touch screen do not appear if they are not
applicable to the menu that you're in, the task that you are performing,
the command you are attempting to send, or to incorrect settings input
by the user. For example, the ENTR button may disappear if you input a
setting that is invalid or out of the allowable range for that parameter,
such as trying to set the 24-hour clock to 25:00:00. Once you adjust the
setting to an allowable value, the ENTR button will re-appear.

The T100 software has a variety of operating modes. Most commonly, the analyzer will
be operating in SAMPLE mode. In this mode, a continuous read-out of the SO;
concentration can be viewed on the front panel and output as an analog voltage from rear
panel terminals, calibrations can be performed, and TEST functions and WARNING
messages can be examined.

The second most important operating mode is SETUP mode. This mode is used for
performing cer