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ESSENTIAL INSTRUCTIONS
READ THIS PAGE BEFORE PROCEEDING!

Rosemount Analytical designs, manufactures and tests its products to meet many national and
international standards. Because these instruments are sophisticated technical products, you
MUST properly install, use, and maintain them to ensure they continue to operate within their
normal specifications. The following instructions MUST be adhered to and integrated into your
safety program when installing, using, and maintaining Rosemount Analytical products. Failure to
follow the proper instructions may cause any one of the following situations to occur: Loss of life;
personal injury; property damage; damage to this instrument; and warranty invalidation.

e Read all instructions prior to installing, operating, and servicing the product.

¢ If you do not understand any of the instructions, contact your Rosemount Analytical repre-
sentative for clarification.

e Follow all warnings, cautions, and instructions marked on and supplied with the product.

¢ |Inform and educate your personnel in the proper installation, operation, and mainte-
nance of the product.

e |Install your equipment as specified in the Installation Instructions of the appropriate In-
struction Manual and per applicable local and national codes. Connect all products to the
proper electrical and pressure sources.

e To ensure proper performance, use gualified personnel to install, operate, update, program,
and maintain the product.

e When replacement parts are required, ensure that qualified people use replacement parts
specified by Rosemount Analytical. Unauthorized parts and procedures can affect the prod-
uct’s performance, place the safe operation of your process at risk, and VOID YOUR WAR-
RANTY. Look-alike substitutions may result in fire, electrical hazards, or improper operation.

e Ensure that all equipment doors are closed and protective covers are in place, except
when maintenance is being performed by qualified persons, to prevent electrical shock
and personal injury.

CAUTION

If a Model 275/375 Universal HART® Communicator is used with this unit, the software within
the Model 275/375 communicator may require modification. If a software modification is re-
quired, please contact your local Fisher-Rosemount Service Group or National Response
Center at 1-800-654-7768.

The information contained in this document is subject to change without notice.
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Process Analytic Division

6565P Davis Industrial Parkway

Solon, OH 44139
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Only one probe can be calibrated at a time.
Probe calibrations must be scheduled
appropriately in multiple probe applications.

PREFACE

The purpose of this manual is to provide a comprehensive understanding of the World
Class 3000 Oxygen Analyzer components, functions, installation, and maintenance.

This manual is designed to provide information about the World Class 3000 Oxygen Ana-
lyzer. We recommend that you familiarize yourself with the Overview and Installation sec-
tions before installing your emissions monitor.

The overview presents the basic principles of the oxygen analyzer along with its perform-

ance characteristics and components. The remaining sections contain detailed proce-
dures and information necessary to install and service the oxygen analyzer.

DEFINITIONS

The following definitions apply to WARNINGS, CAUTIONS, and NOTES found throughout this

publication.
WARNING CAUTION
Highlights an operation or maintenance Highlights an operation or maintenance
procedure, practice, condition, state- procedure, practice, condition, state-
ment, etc. If not strictly observed, could ment, etc. If not strictly observed, could
result in injury, death, or long-term result in damage to or destruction of
health hazards of personnel. equipment, or loss of effectiveness.
NOTE

Highlights an essential operating procedure,
condition, or statement.

= :EARTH (GROUND) TERMINAL
: PROTECTIVE CONDUCTOR TERMINAL

: RISK OF ELECTRICAL SHOCK

B B> ®

: WARNING: REFER TO INSTRUCTION BULLETIN

NOTE TO USERS

The number in the lower right corner of each illustration in this publication is a manual illus-
tration number. It is not a part number, and is not related to the illustration in any technical
manner.

Rosemount Analytical Inc. A Division of Emerson Process Management P-1
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IMPORTANT

SAFETY INSTRUCTIONS
FOR THE WIRING AND INSTALLATION
OF THIS APPARATUS

The following safety instructions apply specifically to all EU member states. They should
be strictly adhered to in order to assure compliance with the Low Voltage Directive. Non-
EU states should also comply with the following unless superseded by local or National

Standards.

1.

10.

P-2

Adequate earth connections should be made to all earthing points, internal and external,
where provided.

After installation or troubleshooting, all safety covers and safety grounds must be replaced.
The integrity of all earth terminals must be maintained at all times.

Mains supply cords should comply with the requirements of IEC227 or IEC245.
All wiring shall be suitable for use in an ambient temperature of greater than 75°C.

All cable glands used should be of such internal dimensions as to provide adequate cable
anchorage.

To ensure safe operation of this equipment, connection to the mains supply should only be
made through a circuit breaker which will disconnect all circuits carrying conductors during a
fault situation. The circuit breaker may also include a mechanically operated isolating switch.
If not, then another means of disconnecting the equipment from the supply must be provided
and clearly marked as such. Circuit breakers or switches must comply with a recognized
standard such as IEC947. All wiring must conform with any local standards.

Where equipment or covers are marked with the symbol to the right, hazard-
ous voltages are likely to be present beneath. These covers should only be
removed when power is removed from the equipment — and then only by
trained service personnel.

Where equipment or covers are marked with the symbol to the right, there is a
danger from hot surfaces beneath. These covers should only be removed by
trained service personnel when power is removed from the equipment. Cer-
tain surfaces may remain hot to the touch.

Where equipment or covers are marked with the symbol to the right, refer to
the Operator Manual for instructions.

All graphical symbols used in this product are from one or more of the follow-
ing standards: EN61010-1, IEC417, and ISO3864.

Rosemount Analytical Inc. A Division of Emerson Process Management
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GLOSSARY OF TERMS

Abrasive Shield
An optional component that shields the probe from high velocity particulate entrained in the flue
gas stream.

Automatic Calibration

An automatic calibration can only be performed if the system is equipped with an MPS 3000 Mul-
tiprobe Calibration Gas Sequencer. Once a calibration is initiated by the operator or by the IFT on
a scheduled interval, all calibration actions are performed by the IFT. The MPS switched calibra-

tion gases under direction from the IFT.

Calibration

The process of measuring gases of a known concentration, and comparing that known concen-
tration to the actual values sensed by the instrument. After reading the calibration gases, the IFT
automatically adjusts the slope and constant values to ensure that the system is correctly reading
the process gas O, values.

Cold Junction Compensation
A method for compensating for the small voltage developed at the junction of the thermocouple
leads in the probe junction box.

Dead Band

The range through which a signal can be varied without initiating a response. In the IFT 3000,
dead band is used to prevent an oxygen signal near an alarm setpoint from cycling the alarm on
and off.

GUI
General User Interface. The GUI is the operator interface for the IFT 3000.

HART
A communications protocol using frequency shift keying (FSK) to transmit data on an analog out-
put line without affecting the analog output signal.

HPS
Heater Power Supply. An HPS should be used to provide power for the probe heater if the probe
is more than 150 ft (45 m) from the IFT.

IFT
Intelligent Field Transmitter.

In Situ
A method of analyzing process gases without removing them from the process stream.

MPS

Multiprobe Calibration Gas Sequencer. The MPS can provide automatic calibration gas se-
guencing for up to four probes.

Rosemount Analytical Inc. A Division of Emerson Process Management P-3
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Reference Air
Provides a known oxygen concentration to the reference side of the oxygen sensing cell.

Semiautomatic Calibration

Semiautomatic calibration is performed when the system does not include an MPS 3000 Multi-
probe Calibration Gas Sequencer. The IFT 3000 provides prompts to direct the user to switch
calibration gases when performing the calibration.

Thermocouple
An electrical device made of two dissimilar metals. A thermocouple develops a millivolt signal
proportional to its temperature.

Vee Deflector

Protects the optional ceramic diffusor from the process gases. The vee deflector must be posi-
tioned so it points toward the direction of the process gas flow. See Figure 2-2 for an illustration of
the vee deflector.

P-4 Rosemount Analytical Inc. A Division of Emerson Process Management
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WHAT YOU NEED TO KNOW
BEFORE INSTALLING AND WIRING A ROSEMOUNT ANALYTICAL
IFT 3000 INTELLIGENT FIELD TRANSMITTER
WITH WORLD CLASS 3000 PROBE
1. What is the line voltage being supplied to the IFT 3000?
Write the line voltage here
2. Use the following drawing, Figure 1, to identify which parts of the World Class 3000 system
are included in your system. Components in the shaded area are optional components.
LINE
A R S S E eSS TS S EE S S S VOLTAGE
: = o LINE : ‘
[ VOLTAGE !
: — of :
| I
I STACK AR !
| THERMOCOUPLE HPS 3000 ; i
: (el et (OPTIONAL) !
AR
: |
| I
i ; e
I
__________________ ! : IFT 3000
| I
] : I
| I
I
WC PROBE 3000 : :
i :
I e 2
I ]
: LINE :
i VOLTAGE
. :
I I
I I
I I
! MPS 3000 :
: (OPTIONAL) .
: :
: CALIBRATION
| GAS 1
: BOTTLES :
I I
i it ] 37840033
Figure 1. Complete World Class 3000 System
Rosemount Analytical Inc. A Division of Emerson Process Management P-5
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QUICK START GUIDE

Use this Quick Start Guide if ...
1. You are using a World Class 3000 probe.

2. You are NOT using any optional components. Optional components are shown in the
shaded area in Figure 1.

3. You are familiar with the installation requirements for the IFT 3000 Intelligent Field Trans-
mitter and World Class 3000 probe.

4. You are familiar with the procedures for changing the jumpers located in the IFT 3000, as
described in Section 2, Installation.

If you cannot use the Quick Start Guide, turn to Section 2, Installation, in this Instruction
Manual.

Rosemount Analytical Inc. A Division of Emerson Process Management
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QUICK START GUIDE FOR IFT 3000 SYSTEMS

Before using the Quick Start Guide, please read “WHAT YOU NEED TO KNOW BEFORE
INSTALLING AND WIRING A ROSEMOUNT ANALYTICAL IFT 3000 INTELLIGENT
FIELD TRANSMITTER WITH WORLD CLASS 3000 PROBE” on the preceding page.

1.

Install the probe in an appropriate location on the stack or duct. Refer to Section 2, para-
graph 2-1a for information on selecting a location for the probe.

Connect calibration gas and reference air to the probe.

Verify the jumper selection on the IFT 3000 power supply board, microprocessor board, and
interconnect board, as shown in Figure 2.

Install the IFT 3000 in the desired location. Refer to Section 2, paragraph 2-2a for informa-
tion on selecting a location for the IFT 3000.

Wire the probe to the IFT as shown in Figure 2.
Connect line voltage to the IFT as shown in Figure 2.

Apply power to the IFT 3000. Allow sufficient time for the probe to reach normal operating
temperature. The time required will vary based on process temperature and other variables.

Perform a manual (semiautomatic) calibration. Press the CAL key on the GUI. Select the
PERFORM CALIBRATION sub-menu. “Press ENTER to start Manual Calibration” will
appear on the LCD display. Press ENTER to start the calibration process. Follow the in-
structions on the LCD display. Refer to Section 4, Calibration, for more information on per-
forming a calibration.

Rosemount Analytical Inc. A Division of Emerson Process Management pP-7
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PROBE JUNCTION
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BOX WIRING
5592 538
LIl 1]
Li]2]3]4[s]6]7]8]
"CEEREEE
=HEE
LINE
VOLTAGE |  JUMPER
SECTION |  (INSTALL)
100 VAC. | JM3, JNI7, JM2
120 VAC. | JM8, JM7, JMi
220 VAC. | JM6, JVI5, JM2
240 VAC. | JM6, JM5, JM1

LINE VOLTAGE
JUMPERS ON IFT

POWER SUPPLY
BOARD

NOTES:

I

WORLD CLASS

PROBE

INTELLIGENT FIELD TRANSMITTER IFT 3000

A INSTALL JUMPER ACROSS TERMINALS 13 AND 14.
A INSTALL JUMPER ACROSS TERMINALS 7 AND 8.
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Figure 2. Wiring Layout for World Class 3000 System without HPS or MPS

Rosemount Analytical Inc.
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QUICK REFERENCE GUIDE
IFT 3000 INTELLIGENT FIELD TRANSMITTER

Performing a Manual (Semiautomatic) Calibration

=
©

11.

© ® N o g > w DN RE

Connect the high calibration gas to the probe fitting.

Press the CAL key.

Select the PERFORM CALIBRATION sub-menu.

Press the ENTER key.

Turn on the high calibration gas.

When the O, reading is stable, press ENTER.

Turn off the high calibration gas and turn on the low calibration gas.
Press Enter.

When the O, reading is stable, press ENTER.

The LCD display will show “Resistance Check”. When the display changes to “Turn off low
calibration gas”, turn off the low calibration gas and press ENTER.

When the oxygen reading has stabilized at the process value, press ENTER.

Setting up the Analog Output

1. Press the SETUP key.

2. Select the Analog Output sub-menu.

3. Setthe SOURCE to O,. For information on configuring the analog output for Efficiency or

© N o u

10.

Dual Range O, refer to Section V, Operation.

Set the AOUT TYPE to the desired setting. Note that the setting must agree with the position
of the analog output selector switch. If you will communicate with the IFT using HART com-
munications, the AOUT TYPE must be set to HART 4-20mA.

Select Range Setup and press ENTER.
Set the Xfer Fnct to Lin or Log, as desired.
Select Range Values and press ENTER.

Set the High End to the oxygen concentration to be represented by the high analog output
value, i.e., 20mA or 10V.

Set the Low End to the oxygen concentration to be represented by the low analog output
value, i.e., 0 or 4mA or QV.

Press the ESC key until you are back at the Main menu.

Rosemount Analytical Inc. A Division of Emerson Process Management P-9
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HART COMMUNICATOR FAST KEY SEQUENCES

Perform Calibration Analog Output Upper Range Value
2 3 1 3 3 2 4
Trim Analog Output Analog Output Lower Range Value
2 4 3 2 5
Toggle Analog Output Tracking View O, Value
2 3 1 2 1 1 1

View Analog Output
1 2 1

Technical Support Hotline:

For assistance with technical problems, please call the Customer Support Center (CSC). The
CSC is staffed 24 hours a day, 7 days a week.

Phone: 1-800-433-6076

In addition to the CSC, you may also contact Field Watch. Field Watch coordinates Rosemount
Analytical’s field service throughout the US and abroad.

Phone: 1-800-654-RSMT (1-800-654-7768)

Rosemount Analytical may also be reached via the Internet through e-mail and the World Wide
Web:

E-mail: GAS.CSC@emersonprocess.com
World Wide Web: www.raihome.com

P-10 Rosemount Analytical Inc. A Division of Emerson Process Management



Instruction Manual
IB-106-300NH Rev. 4.3

World Class 3000 May 2005

SECTION 1
DESCRIPTION AND SPECIFICATIONS

1-1 COMPONENT CHECKLIST OF TYPICAL Field Transmitter should contain the items
SYSTEM (PACKAGE CONTENTS) shown in Figure 1-1. Record the part number,
serial number, and order number for each com-
A typical Rosemount Analytical World Class ponent of your system in the table located on
3000 Oxygen Analyzer with IFT 3000 Intelligent the first page of this manual.

Intelligent Field Transmitter

Instruction Manual

Multiprobe Calibration Gas Sequencer (Optional)
Heater Power Supply (Optional)

Oxygen Analyzer (Probe)

System Cable

Adapter Plate with mounting

hardware and gasket

Reference Air Set (If MPS not supplied)

HART® Communicator Package (Optional)

NoghrwbdE

©®

37840019

Figure 1-1. Typical System Package
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1-2 SYSTEM OVERVIEW
a. Scope

This Instruction Manual has been designed
to supply details needed to install, startup,
operate, and maintain the Rosemount Ana-
lytical World Class 3000 Oxygen Analyzer
with IFT 3000 Intelligent Field Transmitter.
The Intelligent Field Transmitter (IFT) can
be interfaced with one World Class 3000
probe. The IFT provides all necessary intel-
ligence for controlling the probe and op-
tional MPS 3000 Multiprobe Calibration Gas
Sequencer. Appendices at the back of this
manual detail each component and option
from the standpoint of troubleshooting, re-
pair, and spare parts.

Operator/Technician interface to the IFT
can be provided from the displays and key-
pads on the front panel, and remotely
through HART® communications protocol,
utilizing the 4-20 mA out-put signal from the
IFT interconnect board. HART Communi-
cator IFT applications are detailed in
Appendix J.

b. System Description

The Rosemount Analytical Oxygen Analyzer
(Probe) is designed to measure the net
concentration of oxygen in an industrial pro-
cess; i.e., the oxygen remaining after all fu-
els have been oxidized. The probe is
permanently positioned within an exhaust
duct or stack and performs its task without
the use of a sampling system.

The equipment measures oxygen percent-
age by reading the voltage developed
across a heated electrochemical cell, which
consists of a small yttria-stabilized, zirconia
disc. Both sides of the disc are coated with
porous metal electrodes. When operated at
the proper temperature, the millivolt output
voltage of the cell is given by the following
Nernst equation:

EMF = KT log10(P1/P2) + C

1-2  Description and Specifications

Where:

1. P2 is the partial pressure of the oxygen
in the measured gas on one side of the
cell,

2. P1lis the partial pressure of the oxygen
in the reference air on the other side,

3. Tis the absolute temperature,

4. Cisthe cell constant,

5. Kis an arithmetic constant.

NOTE

For best results, use clean, dry, in-
strument air (20.95% oxygen) as a ref-
erence air.

When the cell is at operating temperature
and there are unequal oxygen concentra-
tions across the cell, oxygen ions will travel
from the high partial pressure of oxygen
side to the low partial pressure side of the
cell. The resulting logarithmic output voltage
is approximately 50 mV per decade. Be-
cause the magnitude of the output is pro-
portional to the logarithm of the inverse of
the sample of the oxygen partial pressure,
the output signal increases as the oxygen
concentration of the sample gas decreases.
This characteristic enables the oxygen
analyzer to provide exceptional sensitivity at
low oxygen concentrations.

Oxygen analyzer equipment measures net
oxygen concentration in the presence of all
the products of combustion, including water
vapor. Therefore, it may be considered an
analysis on a "wet" basis. In comparison
with older methods, such as the Orsat ap-
paratus, which provides an analysis on a
"dry" gas basis, the "wet" analysis will, in
general, indicate a lower percentage of
oxygen. The difference will be proportional
to the water content of the sampled gas
stream.

Rosemount Analytical Inc. A Division of Emerson Process Management
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System Configuration

The equipment covered in this manual con-
sists of three major components: the oxy-
gen analyzer (probe), the intelligent field
transmitter (IFT), and an optional heater
power supply (HPS). The HPS is required
where the cable run between the probe and
the electronics is greater than 150 ft (45 m).
There is also an optional multiprobe calibra-
tion gas sequencer (MPS) to facilitate
automatic calibration of the probe.

Probes are available in five length options,
giving the user the flexibility to use an in situ
penetration appropriate to the size of the
stack or duct. The options on length are 18
in. (457 mm), 3 ft (0.91 m), 6 ft (1.83 m), 9 ft
(2.7 m), or 12 ft (3.66 m).

The IFT contains electronics that control
probe temperature (in conjunction with the
optional HPS), supply power, and provide
isolated outputs that are proportional to the
measured oxygen concentration. The oxy-
gen sensing cell is maintained at a constant
temperature by modulating the duty cycle of
the probe heater. The IFT accepts millivolt
signals generated by the sensing cell and
produces outputs to be used by remotely
connected devices. The IFT output is iso-
lated and selectable to provide linearized
voltage or current.

The heater power supply (HPS) can provide
an interface between the IFT and the probe.
The HPS contains a transformer for sup-
plying proper voltage to the probe heater.
The enclosure has been designed to meet
NEMA 4X (IP56) specifications for water
tightness; an optional enclosure to meet
Class 1, Division 1, Group B (IP56) explo-
sion proof is also available.

Systems with multiprobe and multiple IFT
applications may employ an optional MPS
3000 Multiprobe Calibration Gas Se-

Rosemount Analytical Inc. A Division of Emerson Process Management

quencer. The MPS 3000 provides automatic
calibration gas sequencing for up to four
probes and IFTs to accommodate automatic
calibration.

System Features

1. Unique and patented electronic cell
protection action that automatically
protects sensor cell when the analyzer
detects reducing atmospheres.

2. Output voltage and sensitivity increase
as the oxygen concentration
decreases.

3. User friendly, menu driven operator
interface with context-sensitive on-line
help.

4. Field replaceable cell.

5. Analyzer constructed of rugged 316
LSS for all wetted parts.

6. The intelligent field transmitter (IFT)
can be located up to 150 ft (45 m) from
the probe when used without optional
heater power supply (HPS). When the
system includes the optional HPS, the
HPS can be located up to 150 ft (45 m)
from the probe and the IFT may be lo-
cated up to 1200 ft (364 m) from the
HPS.

7. All electronic modules are adaptable to
100, 120, 220, and 240 line voltages.

8. Five languages may be selected for
use with the Intelligent Field
Transmitter:

English Italian
French Spanish
German

Description and Specifications  1-3
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9. An operator can set up, calibrate, or e. Handling the Oxygen Analyzer.
troubleshoot the IFT in one of two
ways: CAUTION
It is important that printed circuit
() Optional General User Interface boards and integrated circuits are
(GUI). The GUI is housed within handled only when adequate antistatic
the IFT electronics enclosure and precautions have been taken to pre-
makes use of an LCD and keypad. vent possible equipment damage.
(b) Optional HART Interface. The IFT's The oxygen an_alyz_er GiceSIgheChian
4-20 mA output line transmits an industrial application. Treat _each
analog signal proportional to oxy- component_ of the system with care to
gen level. The line also carries all av0|d_phy3|cal SRR TIE prede
information normally accessed by I ZNTS Sl |POiETS mad_e from ce-
use of the General User Interface ramics, which are susceptible to
LCD and keypad. This information shock when mishandled.
can be accessed through the
following: NOTE
Retain packaging in which the oxygen
1 Rosemount Analytical Model analyzer arrived from the factory in
" 275/375 Handheld Communi- case any components are to be
cator - The handheld commu- shipped to another site. This packag-
nicator requires Device ing has been designed to protect the
Descriptor (DD) software spe- product.
cific to the World Class 3OOQ f. System Considerations
product. The DD software will
be supplied with many model Prior to installation of your Rosemount
275/375 units, but can also be Analytical World Class 3000 Oxygen Ana-
programmed into existing lyzer with Intelligent Field Transmitter make
units at most Fisher- sure that you have all of the components
Rosemount service offices. necessary to make the system installation.
Ensure that all the components are properly
2 Personal Computer (PC) - integrated to make the system functional.
;Steeffgqﬂrzsgg:)nn;lsggrg Once you have verified thgt you haye all the
software with Module Library components, select mounting Ioca’glons and
(ModlLib) specific to the World determl_ne how each component will be
Class 3000 product plac_ed in terms of avallablg power supply,
' ambient temperatures, environmental con-
siderations, convenience, and serviceability.
3 Selected Distributed Control A typical system installation is illustrated in
Systems - The use of distrib- Figure 1-2. Figure 1-3 shows a typical sys-
uted control systems requires tem wiring. For details on installing the indi-
input/output (I/O) hardware vidual components of the system, refer to
and software which permit Section 2, Installation.
HART communications.
1-4  Description and Specifications Rosemount Analytical Inc. A Division of Emerson Process Management
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STANDARD

CALIBRATION

GAS ADAPTER

PLATE

OXYGEN
ANALYZER
(PROBE)

INSTRUMENT
AIR SUPPLY
(REF. AIR)

PRESSURE
REGULATOR

} LINE
FLOWMETER VOLTAGE

INTELLIGENT
FIELD TRANSMITTER

MULTIPROBE ADAPTER
CALIBRATION GAS PLATE
SEQUENCER
OXYGEN
ANALYZER
CALIBRATION (PROBE)
GAS

CAL GAS 2
INST. AIR
SUPPLY

CAL GAS 1

\ HEATER

POWER
REFERENCE AIR SUPPLY

/\ LINE
/\ VOLTAGE

INTELLIGENT FIELD

TRANSMITTER
27270001

Figure 1-2. Typical System Installation
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2-Conductor T/C (OPTIONAL)

Wire [150 Ft (45 m) MaX]p— =— — — — -I
(optional)

—I— Line Voltage 4 Twisted Pair Plus 2 Twisted Pair

for Options [1200 Ft (364 m) Max]

Stack Thermocouple Line Voltage

(optional) I
7-Conductor Cable — I
[150 Ft (45 m) Max] | 1
« Explosion Proof I
Required only for
I Hazardous Area
Applications, otherwise
I use NEMA 4X.
* Lengths Exceeding I
I| . 150 ft (45 m). IFT 3000
I —————

Intelligent Field Transmitter
NEMA 4X Enclosure

World Class 3000
Probe

Line Voltage
100 to 120 Volt
220 to 240 Volt

(OPTIONAL)

2-Calibration Gas Lines
by Customer
[300 Ft (90 m) Max]

Line Voltage

MPS 3000

CALIBRATION GAS 5 Conductor
SEQUENCER [1000 Ft (309 m) Max]

Modular Design

Up to 4 Probes I I
Line Voltage

Calibration Gas
by
Customer
1/ .Il (HPS not required for lengths of less than 150 feet) :
World Class 3000 /
Probe
7-Conductor Cable
[150 Feet (45 m) Max]
E / IFT 3000

Stack Thermocouple

(optional) ~ 2-Conductor T/C Intelligent Field Transmitter
Wire [150 Feet (45 m) Max] NEMA 4X Enclosure
(optional)
Line Voltage

100 to 120 Volt
220 to 240 Volt

HART®
Model 275/375
Handheld
Communicator

2-Calibration Gas Lines
| Ill 420 mh Outp

by Customer
/ [300 Ft (90 m) Max]
World Class 3000 (Twisted Pair)

Line Voltage
Probe Line Voltage |:|

7-Conductor Cable
[150 Ft (45 m) Max] Customer’s Laptop with

Cornerstone™ Software

i ﬁ E:\@

I IFT 3000 Termination in
Control Room

| - — — —

Intelligent Field Transmitter
Heater Power Supply NEMA 4X Enclosure
[Optional,
Required for > 150 Ft (45 m)] Line Voltage
528 }g ;42&3 \\;g::i Customer’s Distributed
Control Systeén
4 Twisted Pair, plus 2 Twisted Pair Inter‘?g::he %Aag;—bility

for Options [1200 Ft (364 m) Max] 37840001

Figure 1-3. World Class 3000 Typical Application with Intelligent Field Transmitters
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After selecting the probe mounting location,
provision should be made for a platform
where the probe can be easily serviced.
The intelligent field transmitter (IFT) can be
located up to 150 ft (45 m) cabling distance
from the probe when used without optional
heater power supply (HPS). When the sys-
tem includes the optional HPS, the HPS can
be located up to 150 ft (45 m) cabling dis-
tance from the probe and the IFT may be
located up to 1200 ft (364 m) cabling dis-
tance from the HPS.

A source of instrument air is required at the
probe for reference air use. Since the probe
is equipped with an in-place calibration
feature, provision should be made for con-

A Division of Emerson Process Management

necting calibration gas tanks to the oxygen
analyzer when the probe is to be calibrated.

If the calibration gas bottles will be perma-
nently hooked up, a check valve is required
next to the calibration fittings on the probe
junction box. This is to prevent breathing of
calibration gas line and subsequent flue gas
condensation and corrosion. The check
valve is in addition to the stop valve in the
calibration gas kit or the solenoid valve in
the multiprobe calibration gas sequencer
units.

An optional Z-purge arrangement is avail-
able for applications where hazardous area
classification may be required (See Appli-
cation Data Bulletin AD 106-300B).

Description and Specifications  1-7
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SECTION 2
INSTALLATION

OXYGEN ANALYZER (PROBE)
INSTALLATION

EVARNING

Before starting to install this equip-
ment, read the "Safety instructions for
wiring and installation of this appara-
tus" at the front of this Instruction
Manual. Failure to follow the safety in-
structions could result in serious in-
jury or death.

4. If the probe is to be mounted outside,
subject to rain and snow conditions,
make sure the back of the probe (out-
side of the duct) is insulated to prevent
the formation of flue gas condensate in
the calibration gas lines.

CAUTION

Do not allow the temperature of the
probe junction box to exceed 300°F
(149°C) or damage to the unit may re-

a. Selecting Location

1. The location of the probe in the stack
or flue is most important for maximum
accuracy in the oxygen analyzing pro-
cess. The probe must be positioned so
that the gas it measures is representa-
tive of the process. Best results are
normally obtained if the probe is posi-
tioned near the center of the duct (40
to 60% insertion). A point too near the
edge or wall of the duct may not pro-
vide a representative sample because
of the possibility of gas stratification. In
addition, the sensing point should be
selected so that the process gas tem-
perature falls within a range of 50° to
1300°F (10° to 704°C). Figure 2-1 pro-
vides mechanical installation
references.

2. Check the flue or stack for holes and
air leakage. The presence of this con-
dition will substantially affect the accu-
racy of the oxygen reading. Therefore,
either make necessary repairs or install
the probe upstream of any leakage.

3. Ensure that the area is clear of ob-
structions internal and external that will
interfere with installation. Allow ade-
guate clearance for removal of probe
(Figure 2-1).

sult. If the probe junction box tempera-
ture exceeds 300°F (149°C), the user
must fabricate a heat shield or provide
adequate cooling air to the probe junc-
tion box.

A Division of Emerson Process Management

b. Mechanical Installation

1. Ensure that all components are avail-
able for installation of the probe. En-
sure that the system cable is the
required length. If equipped with the
optional ceramic diffusor element, en-
sure that it is not damaged.

2. The probe may be installed intact as it
is received. It is recommended that you
disassemble the adapter plate for each
installation.

NOTE

An abrasive shield is recommended
for high velocity particulate in the flue
stream (such as those in coal fired
boilers, kilns, and recovery boilers).
Vertical and horizontal brace clamps
are provided for 9 ft and 12 ft (2.75 m
and 3.66 m) probes to provide me-
chanical support of the probe. Refer to
Figure 2-1, sheet 5.

3. Weld or bolt adapter plate (Figure 2-1)
onto the duct.

Installation  2-1
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Figure 2-1. Probe Installation (Sheet 2 of 5)
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Figure 2-1. Probe Installation (Sheet 3 of 5)
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INSTALLATION FOR METAL

WALL STACK OR DUCT INSTALLATION FOR MASONRY
CONSTRUCTION WALL STACK CONSTRUCTION
T — 050 (13) —f [—050(13)
N BOLT ADAPTOR N
—-I PLATE TO OUTSIDE —|-
N WALL SURFACE ™
N
7
T
l
|
—| |- 375 (95) FIEDEWED I | 450 (114)
MIN DIA HOLE ADAPTOR PLATE || O.D. REF
IN WALL |
MTG HOLES |
MTG HOLES
SHOWN ROTATED\_ | SHOWN ROTATED
45° OUT OF 45" OUT OF \PIPE 4.00 SCHED 40
TRUE POSITION N \ STACK OR DUCT TRUE POSITION N PIPE SLEEVE (NOT
/e METAL WALL = BY ROSEMOUNT
N N ANALYTICAL)
/[ / LENGTH BY CUSTOMER
JOINT MUST \
MASONRY
WELD OR BOLT ADAPTOR BE A'RT'GHV STACK WALL
PLATE TO METAL WALL
OF STACK OR DUCT. OUTSIDE WALL
JOINT MUST BE AIR TIGHT. SURFACE
NOTE: ALL MASONRY STACK WORK AND JOINTS EXCEPT
ADAPTOR PLATE NOT FURNISHED BY ROSEMOUNT
ANALYTICAL.
BOLT ADAPTOR
PLATE TO OUTSIDE E'IEEDT‘(/)VELD
WALL SURFACE \ ADAPTOR PLATE
1 mn;
|
—|-I|- 2550 (63.5) - 50 (89).
|
|
|

[

[

[
OCO
4—00

1 MIN DIA HOLE

E@f IN WALL E@;
T T PIPE 3.00 SCHED 40

PIPE SLEEVE (NOT BY
~_ STACK OR DUCT ¥ ROSEMOUNT

METAL WALL / ANALYTICAL) LENGTH
JOINT MUST
BY CUSTOMER
BE AIRTIGHT
/ "~ MASONRY
WELD OR BOLT ADAPTOR OUTSIDE WAL — STACK WALL
PLATE TO METAL WALL
JOIE MUK OR DUCE NOTE: DIMENSIONS IN INCHES WITH
MILLIMETERS IN PARENTHESES. 37840004

Figure 2-1. Probe Installation (Sheet 4 of 5)

Rosemount Analytical Inc. A Division of Emerson Process Management Installation  2-5
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BRACE BARS

(NOT BY ROSEMOUNT NOTE: DIMENSIONS IN INCHES WITH

ANALYTICAL) MILLIMETERS IN PARETHESES.

. 200

(51) VERTICAL BRACE CLAMP ASSY. }BY ROSEMOUNT
HORIZONTAL BRACE CLAMP ASSY. J ANALYTICAL

1.00 (BOTH BRACE CLAMP ASSEMBLIES ARE THE SAME.
(25) INSTALLATION AND LOCATION OF CLAMP ASSEMBLIES

AND BRACE BARS TO BE DONE IN FIELD.)

- 2 HOLES - 0.625

(16) DIA. FOR
® 0.50 (12) DIA.
< BOLT (51"2%
ABRASIVE SHIELD
412 T
(105)

4.12
(105) 0.375 _|
(10)
5.62
N 143
> 1.00 (143)
- * (25) MAX.
=/
~ / /
// /
s
/ / ,
/ 36.00 (914)

NOTE: BRACING IS FOR VERTICAL AND HORIZONTAL PROBE INSTALLATION.
EXTERNAL BRACING REQUIRED FOR 9 FT AND 12 FT
(2.75 M AND 3.66 M) PROBES AS SHOWN ABOVE. 37840005

Figure 2-1. Probe Installation (Sheet 5 of 5)

2-6 Installation Rosemount Analytical Inc. A Division of Emerson Process Management
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4. If using the optional ceramic diffusor
element, the vee deflector must be cor-
rectly oriented. Before inserting the
probe, check the direction of flow of the
gas in the duct. Orient the vee deflector
on the probe so that the apex points
upstream toward the flow (Figure 2-2).
This may be done by loosening the
setscrews, and rotating the vee de-
flector to the desired position.
Retighten the setscrews.

5. In horizontal installations, the probe
junction box should be oriented so that
the system cable drops vertically from
the probe junction box. In a vertical in-
stallation, the system cable can be ori-
ented in any direction.

6. If the system has an abrasive shield,
check the dust seal packings. The
joints in the two packings must be
staggered 180°. Also, make sure that
the packings are in the hub grooves as
the probe slides into the 15° forcing
cone in the abrasive shield.

NOTE

If process temperatures will exceed
392°F (200°C), use anti-seize com-
pound on stud threads to ease future
removal of probe.

Rosemount Analytical Inc. A Division of Emerson Process Management

7. Insert probe through the opening in the
mounting flange and bolt the unit to the
flange. When probe lengths selected
are 9 or 12 ft (2.75 or 3.66 m), special
brackets are supplied to provide addi-
tional support for the probe inside the
flue or stack. See Figure 2-1, sheet 5.

NOTE

Probe Installation
To maintain CE compliance, ensure
there is a good connection between
the chassis of the probe and earth.

GAS FLOW
DIRECTION
VEE
DEFLECTOR

72

APEX /

v

go

DIFFUSION
ELEMENT

SETSCREW

N
FILTER
VEE
DEFLECTOR
8 /

624017

Figure 2-2. Orienting the Optional Vee Deflector

Installation  2-7
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c. Reference Air Package maximum at 2 scfh (56.6 L/hr) maxi-
mum; supplied by one of the following
After the oxygen analyzing (probe) unit is (less than 40 parts-per-million total hy-
installed, connect the reference air set to drocarbons). Regulator outlet pressure
the probe junction box. The reference air should be set at 5 psi (35 kPa).
set should be installed in accordance with
Figure 2-3. (&) Instrument air - clean, dry.
d. Service Required (b) Bottled standard air with step-down
regulator.
1. Power input: 100, 115 or 220 Vac sin-
gle phase, 50 to 60 Hz, 3 amp mini- (c) Bottled compressed gas mixture
mum. (See label.) (20.95% oxygen in nitrogen).
2. Compressed air: 10 psig (68.95 kPa) (d) Other equivalent clean, dry, oil-free
minimum, 225 psig (1551.38 kPa) air supply.
Qe N N OR 3.12 (79.25) MAX NOTE: DIMENSIONS ARE IN INCHES WITH
2250 (57.15) MILLIMETERS IN PARENTHESES.
1\ 2 OuTLET | |3
4.81 (122.17) 0.25-18 NPT FEMALE
l «— INLET CONNECTION 8.50 MAX
rLow ser o Oy (215.90)
POINT KNOB 1.19 P‘;éif 2To 1
(30.22) (50.80) 2 MOUNTING HOLES
LI . 3.19 (81.03) LG
1.50 J THROUGH BODY FOR
= (38.10) 0.312 (7.92) DIA BOLTS
DRAIN VALVE
10.0 REF
(254) REPLACEMENT PARTS
0.250 OR 6 MM OD
TUBE COMPRESSION 1 | FLOWMETER 0.2-2.0 SCFH| 771B635H02
FITTING (SUPPLIED BY ﬁECSAOBE D 2 | 2 PRESSURE GAGE 0-15 PSIG | 275431-006
3 | COMBINATION FILTER-REG. | 0-30 PSIG | 4505C21GO1
—
fa COMPRESSED AIR SUPPLY
o) 10-225 PSIG MAX PRESSURE
REF AIR SET
0.250 OR 6 MM OD TUBING
(SUPPLIED BY CUSTOMER) 263C152G01
SCHEMATIC HOOKUP FOR REFERENCE AIR SUPPLY ON OXYGEN ANALYZER PROBE HEAD. 27270003

Figure 2-3. Air Set, Plant Air Connection

2-8 Installation Rosemount Analytical Inc. A Division of Emerson Process Management
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2-2  INTELLIGENT FIELD TRANSMITTER (IFT) 11.00 (279.4) —
INSTALLATION ~——8.00 (203.2)—
£
a. Mechanical Installation . @
The outline drawing of the IFT module in
Figure 2-4 shows mounting centers and ® 12.50
clearances. The NEMA 4X enclosure is de- B@SB%M[?U@WH (317.5)
signed to be mounted on a wall or bulk- 13.10 nalytica 14.00
head. The IFT should be installed no more (332.7) (355.6)
than 1200 feet (364 m) from the optional D
HPS or 150 feet (45 m) from the probe if
HPS is not installed in the system. e
b. Electrical Connections
1
g ) = U L

WARNING |

To meet the Safety Requirements of
IEC 1010 (EC requirement), and ensure
safe operation of this equipment, con-
nection to the main electrical power
supply must be made through a circuit
breaker (min 10A) which will discon-
nect all current carrying conductors
during a fault situation. This circuit
breaker should also include a me-
chanically operated isolating switch. If
not, then another external means of
disconnecting the supply from the
equipment should be located close by.
Circuit breakers or switches must
comply with a recognized standard
such as IEC 947.

NOTE

Refer to Figure 2-6 for fuse locations
and specifications.

1. The IFT can be configured for 100,
120, 220, or 240 line voltages. For 120
Vac usage, install IM8, JM7, and JM1
on the power supply board. For 220
Vac usage, install jumpers JM6, JM5,
JM2 (refer to Figure 2-5 and Figure
2-6).

2. For installations where the cable run is
less than 150 feet (45 m), the IFT can

Rosemount Analytical Inc. A Division of Emerson Process Management

11.0 (279.4) MINIMUM DOOR
SWING CLEARANCE

1.62 ¢ I‘J‘
(41.1) 6.40
(162.6)
149 | &
(37.8) 1.00 2.25 g 0.867
(25.4) (57.15)  (22.00)
NOTE: DESIGN DIMENSIONS ARE IN INCHES
WITH MILLIMETERS IN PARENTHESES. 37840020

Figure 2-4. Outline of Intelligent Field Transmitter

be configured to connect directly to a
probe. An optional HPS is available for
cable runs over 150 feet (45 m). The
electrical connections for a non-HPS
equipped system should be made as de-
scribed in the electrical installation dia-
gram, Figure 2-7. Refer to Figure 2-13
for connections for an HPS equipped
system.

Installation  2-9
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CAUTION]

Do not install jumper JM6 on the mi-
croprocessor board, or JM1 on the in-
terconnect board, if an HPS is
installed in the system. This will result
in system failure.

3. The IFT must have JM6 on the micro-
processor board (Figure 2-8 and Figure

2-9) and JM1 on the interconnect

board (Figure 2-10 and Figure 2-11)
installed if an HPS is not installed in

the system.

4. If an MPS is not used in the system,
wire jumper between CAL RET and
NO GAS must be installed on the in-

terconnect board. Remove wire jumper

if MPS is installed in the system. Refer
to Figure 2-7, note 6.

. The power cable should comply with

the safety regulations in the user's
country and should not be smaller than
16 gauge, 3 amp.

Before supplying power to the IFT, ver-
ify that the jumpers have been properly
set in the IFT (Figure 2-5, Figure 2-8,
and Figure 2-10).

. Terminal strip J5 on the power supply

board is used for supplying the IFT with
power. Terminal strip J6 on the power
supply board is used to supply the
probe heater with power if an HPS is
not used (Figure 2-6).

' ALWAYS DISCONNECT LINE VOLTAGE
JUMPER FROM INTELLIGENT FIELD TRANSMITTER
e CONFIGURATION | BEFORE CHANGING JUMPERS.

LINE VOLTAGE JUMPER PROBE HEATER JUMPER
SELECTION (INSTALL) VOLTAGE SELECTION (INSTALL)
100 VAC, JM3, JM7, M2 WORLD CLASS PROBE (44V) JM10
120 VAC. JM8, JM7, M1 218 PROBE (115V) M9
20VAC. MG, JM3, JM2 WORLD CLASS 'DIRECT JM9
240 VAC. JV6, M5, IM1 REPLACEMENT" PROBE (115V)

21190012

voltage.

CAUTION

If incorrect heater voltage is selected, damage to the probe may occur. For HPS voltage se-
lection jumper, refer to Figure 2-15. Always update the relevant labeling to reflect the set

Installation

Figure 2-5. Power Supply Board Jumper Configuration

Rosemount Analytical Inc. A Division of Emerson Process Management
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JMS\ bl i 4
L) L ) L ] L ] L ] * ® ® ®
FUSES
~ ' EEEEEEEX!
NICAE0
NV OROXC,
ORONO)]
[ ]
CNOKC)
= O
JM10 71
alk
JM4 T @b \ JM1
kxSl M2
JM6 — \
™~ M5
JM8 —
[~ JM7
\
J5 —— FUSES
.
\ Js
//
O
we | [ [ [ | [ 2 [ 2
s "
clevel 999 .°
| l | I I | NOTE: ALL FUSES (F1 THROUGH F5)
L N E H R E ARE 5A @ 250 VAC, ANTI-
SURGE, CASE SIZE 5 X 20 MM,
— — TYPE T TO IEC127, SCHURTER.
MAINS PROBE
(IF HPS NOT USED) 291080
Figure 2-6. IFT Power Supply Board Jumpers
Rosemount Analytical Inc. A Division of Emerson Process Management Installation  2-11
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A\
A\

A
A

> PPk

> P

2-12

PROBE JUNCTION

BOX WIRING INTELLIGENT FIELD TRANSMITTER IFT 3000
B _ _ et - s il |
] — v
AT & oo Ag
4495 1 IMB on—orr
ZRE3 n |
O O oU < — |
Z @ w O Z X X
G 0 >a G oo |
© o B 5 % Sw2 |
1l213l4|5|6|7]|8 J1 3D39122G REV
Y Y HEI | POWER SUPPLY BOARD 30395136, REV 13
I el e B I | FRD1 TELLIGENT LD TRANR TER MIGROPROCESSOR CURRENT/VOLTAGE
2 ; +| wl | BEFORE CHANGING JUMPERS. BOARD SELECTOR SWITCH
S |
EL'-; % % % AA JUMPER CONFIGURATION I — |
gfe|ic|c LINE [¢] O
I VOLTAGE JUMPER PROBE HEATER JUMPER
SECTION (INSTALL) VOLTAGE SECTION [(INSTALL) O A o
| | e g g e
290VAC_| I, MBI\ | [ WORLD OLASS ‘DIFECT| V9 2|Q|_ INTERCONNECTBOARD |
240 VAC. | IV, JM5, Jw | | FEPLACEMENT' PROBE o615 |
© 2]|o
| 20|
| 1219]" 2 CONDUCTOR
WORLD SEASS ©|0|. SHIELDED CABLE |
1219]” BY CUSTOMER |
(M CAL RET 8
Js s NSk Soror=
o LO GAS ) 8—’1‘ AOUT -
o @@@ oos| © ::“S:f 0| o | |_AouT +
[~1=<i SHIELD
SHIELD % ®- STACK TC - I
GND | |2 > STACK TC + A |
[100 SHIELD
ST NE, HRE M%%‘HD PROBE TG - A
LINE @ | O YE_PROBE TC + 1
VOLTAGE @@é SHIELD A
6 1% BL PROBE MV - ;I\
O | &or _PROBE MV ||+ El |
1Z1 M |
O (e}
N BK
WH
GN
PU |
OR I
BL
YE
I RD
STACK TC WIRING AS REQUIRED. | O
SPECIAL PROBE CABLE BETWEEN PROBE
AND IFT BY ROSEMOUNT ANALYTICAL.
5 CONDUCTOR SHIELDED CABLE
INSTALL JM1 ON INTERCONNECT BOARD. <« PER PROBE #16 AWG BY CUSTOMER
INSTALL JM6 ON MICROPROCESSOR
BOARD PER FIGURE 2-8. C N
IF STACK TEMPERATURE NOT USED. @ = —— —_—
‘ PROBE 1 PROBE 2 PROBE 3 PROBE 4
IF MPS 3000 NOT USED. N R R , —FR
e oor [DO[0 O O] [00[000] [00[00 0] [00[00
1 RELAY PER PROBE AVAILABLE FOR L 22 6L g3 2L g3 23 L ¢2g 226 ¢ —L
CALIBRATION STATUS INDICATION. (48 V = :z:z3g: zzig: zz3io:x zz3iog | e
max, 100 mA max) N T % 28 -5 23 @o =5 =3 : . VOLTAGE
CURRENT/VOLTAGE SELECTOR SWITCH J10 D¢E ¢E DCJE D¢E é% £ §§ ?
MUST BE SELECTED TO CURRENT (I) FOR 1l NC CNO NC CNO NG CNO NC CNO J13 J14 J15
MNC CNO NC CNO NCONO NCENO W YA vl iy At
HART COMMUNICATIONS APPLICATIONS. ® J11!O o OHO O O! lo 5 OH O! ....
SET SWITCH SW3A PER FIGURE 2-8. PROBE! PROBE2 PROBES PROBE4
SWITCH/JUMPER CONFIGURATION FOR REV. A MPS TERMINATION BOARD
13 AND LATER MPS 3000 MULTIPROBE CALIBRATION GAS SEQUENCER (OPTIONAL) 57840006

Figure 2-7. Wiring Layout for IFT Systems without HPS

Installation

Rosemount Analytical Inc.
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OUTPUT JUMPER
HPS Remove JM6
Probe (No HPS) Install IM6

ANALOG OUTPUT
(Condition during
microcontroller failure) Switch SW3

Output = zero

SW3 on

Output = maximum SW3 off

(See Figure 2-9 for jumper and switch locations.)

Figure 2-8. Microprocessor Board

Jumper Configuration

c. Analog Output and Relay Output
Connections

1.

Rosemount Analytical Inc.

The microprocessor board has a se-
lector for voltage or current operations.
Figure 2-9 shows switch orientation. In
voltage mode, output is 0-10 V. In the
current mode, the output can be con-
figured from the SETUP menu to be O-
20 mA or 4-20 mA.

The analog output and relay outputs
are programmed by the user as
needed. The analog output is typically
sent to recording equipment such as
chart recorders. Relay outputs are typi-
cally sent to annunciators.

A Division of Emerson Process Management

2-3

3. Relays K1 and K2 are user configur-
able from the probe SETUP sub-menu
(Table 5-5). Typically these are used to
indicate O, values above or below
specified tolerances. OK relay is ener-
gized when unit is functioning properly.

4. All wiring must conform to local and
national codes.

5. Analog output requires shielded cable
with the shield terminated at the inter-
connect board.

6. Connect the analog output and relay
outputs as shown in Figure 2-11.

HEATER POWER SUPPLY INSTALLATION
a. Mechanical Installation

The outline drawing of the heater power
supply enclosure in Figure 2-12 shows
mounting centers and clearances. The
NEMA 4X enclosure is designed to be
mounted on a wall or bulkhead. The heater
power supply should be installed no further
than 150 feet (45 m) from the probe. The
heater power supply must be located in a
location free from significant ambient tem-
perature changes and electrical noise. Am-
bient temperature must be between -20°
and 140°F (-30° and 60°C).

Installation  2-13
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Figure 2-9. IFT Microprocessor Board
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NOTES:

—_
A — DENOTES SHIELD CONNECTION.

A OK RELAY IS ENERGIZED WHEN
UNIT IS FUNCTIONING PROPERLY.

Rosemount Analytical Inc.

OUTPUT

JUMPER

HPS

Remove JM1

Probe (No HPS)

Install IM1

Figure 2-10. Interconnect Board Jumper Configuration

A

P

(0 \

—r

OK-

P4

Cc

1T /1

—_
K1-NC
K2-NC
—

CALINIT-2

CAL INIT-1
[t

CALRET
NOGAS

OOOIPOOIPOOIPOOIOOOIOOOIOOOIOOO

OOOIPOOIPOOICOOIPOOI0OOIOOCIOOO

|

N\

LOGAS
HIGAS

INCAL
—_

RELAY-

| RELAY+
—

AD590-

AD590+
—_

TRIAC-
TRIAC+

N
=

OK-COM

N
w

OK-NO

I\
\V]

K1-COM

\V]
-

K1-NO

N
o

K2-COM

—_
o

K2-NO

-
oo

J—

-
~

-
(]

-
6]

[ —

—_
N

-
W

-
\S]

[l —

—_
—_

ANOUT-

—_
o

ANOUT+

©

—— 7

STACK T/C

STACK T/C

[l — 7

PROBE T/C

PROBE T/C

—_—

PROBE MV-

= DWW A~ OTO ||

= DWW~ OO [N || ©

PROBE MV+

[0 o]
O

IM1
____ (UNDER
SHIELD)

J

Figure 2-11. IFT Interconnect Board Output Connections
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NOTE: DIMENSIONS IN INCHES
WITH MILLIMETERS IN PARENTHESES.

10.39
3.25 7.00 3.63 (e64)
(82.6) (177.8) (92.2) . .
\ NEMA 4X qf 3
i i (NON-HAZARDOUS)
[ LN L
S 13" THK U.L. APPROVED  2.96 8.50
0.31 OG'A%KI(E%I.'S) -k © (253) (215.9)
(7.9)
. 600 . 4.38
(152.4) (111.3) I I v
4.00 181 | 4 7 0.5 \ )
(101.6) ﬂ (46) _— o 017 %&6 (14)
<] [ : (2)
\ (233) MOUNTING
o > Va HOLES
488 11.00
(124) (279.4) 1.00 (25.4) MINIMUM CLEARANCE
8.50 ‘ FOR REMOVING COVER
(215.9) |['| 6.75 8.00
1715 203.2
((k ¢ ) ) ( | ) —
& O\ \ :| T

> 6.18
\O \b;i e @ (1569)
(120)
/J #10-32 UNF 2A l

THREADED INSERT
#0.31 (0.31 x0.31 FROM CORNER OF PLATE) 686029
CLASS 1, DIVISION 1, GROUP B ENCLOSURE

Figure 2-12. Outline of Heater Power Supply

b. Electrical Connections 2. Power Input: 120, 220 or 240 Vac. For
120 Vac usage, install jumpers JM4
1. Electrical connections should be made and JM1. For 220 or 240 Vac usage,
as described in the electrical installa- install jumper JM5 (see label, Figure
tion diagram, Figure 2-13. The wiring 2-15).
terminals are divided into two layers;
the bottom (FROM PROBE) terminals NOTE

should be connected first, the top
(FROM ELECTRONICS) terminals
should be connected last (Figure 2-14).
Each terminal strip has a protective
cover which must be removed when
making connections. To remove the
terminal covers, remove two slotted
screws holding cover in place. Always
reinstall terminal covers after making
connections. All wiring must conform to
local and national codes.

For 100 Vac usage, the heater power
supply is factory-supplied with a dif-
ferent transformer. When using the
HPS with 100 Vac transformer, install
jumpers JM1 and JM4.

3. The power cable should comply with
safety regulations in the user's country
and should not be smaller than 16
gauge, 3 amp.

NOTE

Refer to Figure 2-16 for fuse locations
and specifications.
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oGS aEA™
A RELAY WIRE IS OPTIONAL, RELAY CAN BE BYPASSED
WITH JUMPER JM-2 IF NOT WIRED TO THE IFT.
e e A STACK TC WIRING AS REQUIRED.
g o
44232 5 /A ALL WIRES #16-#22 AWG TWISTED PAIR WITH SHIELD
58352 = BY CUSTOMER EXCEPT AS NOTED.
zCua z%x STANDARD PROBE CABLE BETWEEN PROBE AND
veTs oen /A 1IPS BY ROSEMOUNT ANALYTICAL
H—,{-ﬁ-}m‘ﬂjﬂjﬂ /5\ REMOVE JM1 ON INTERCONNECT BOARD.
= I I = Y /A INSTALL JM6 ON MICROPROCESSOR
o|>lz| o|x|= BOARD PER FIGURE 2-8.
N I B B e A IF RELAY WIRE OF NOTE /A\ INSTALLED THEN
HEHEE REMOVE JM2 ON HPS 3000.
Wl W wfw
R IF STACK TEMPERATURE NOT USED.
olofo|a
/o\ IF MPS 3000 NOT USED.
1 RELAY PER PROBE AVAILABLE FOR CALIBRATION
WORLD CLASS PROBE STATUS INDICATION (48 V max, 100 mA max).
A\ oo V.A.C. REQUIRES TRANSFORMER PART
NUMBER 1M02961G02.
ALWAYS DISCONNECT LINE VOLTAGE
JUMPER FROM HEATER POWER SUPPLY
CONFIGURATION BEFORE CHANGING JUMPERS.
R | e oA
A 120 VA.C/100 VA.C. JM4, M1 REMOTE REMOVE JM2
220/240 VA.C. JM5 ON INSTALL JM2 A
VOUAGE SECTON INSTALL FSEECTON JUMPER
WORLD CLASS PROBE JM7 DIGITAL REMOVE JM3, JMé
(NEXT GENERATION)
TOP A
STACK  ANALOG 2 TWISTED PAIR SHIELDED
TRIAC RELAY TC HEATER #22 AWG BY CUSTOMER
Jol+| - [+] - [+] - [Z]BKwH] (OPTIONAL)
— D DD
A
(INTERNAL
N PROBE PROBE WIRING)
MV TC AD590 BK WH
Z N
o[+ - [+[-[+[-[Z] | |
—D—CD(CD
BOTTOM ............................. \ B
PROBE PROBE
MV TC
|_|_|I|_|_|I| 4 TWISTED PAIR SHIELDED
OR CELLs Bl+] -+ |- = #22 AWG BY CUSTOMER
AT
BL CELL - [ ] |
YE HTR TC + A
RD HTR TC - [ ]
WH |\ A
BK STACK PROBE
TC HEATER LINE
GN 2[+] - LR H[E J1%NL
—1 LINE
GNIVE =] VoLTAGE
— HPS 3000 INTERFACE MODULE 37840007
Figure 2-13. Wiring Layout for Complete IFT 3000 System with HPS (Sheet 1of 2)
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_ INTELLIGENT FIELD TRANSMITTER IFT 3000 _

) I ERE |
[ i
M6 oN—orF
\
[ \
. ‘
B w2
R — ° soss1a, 13
| I 30391226 REV MICROPROCESSOR CURRENTNOLTAGE ‘
POWER SUPPLY BOARD BOARD SELECTOR SWITCH |
ALWAYS DISCONNECT LINE VOLTAGE

FROM INTELLIGENT FIELD TRANSMITTER
BEFORE CHANGING JUMPERS.

I A& JUMPER CONFIGURATION '_|:|_| |

LINE ) o) |
VOLTAGE | JUMPER PROBE HEATER | JUMPER I
SECTION | (INSTALL) | | VOLTAGE SECTION | (INSTALL) o 11 o
100 VAC. | JM3 M7, M2 NOT USED REMOVE e 30391206 REV
g { M A 08, 2 19| itercounecT posD
I | [200vAC. {94, w5, w2 % 8 \
220VAC_| MG, JM5, IM2 élols \
240VAC_| MBIV, M1 o 516
/2= 2 CONDUCTOR
‘ 56| SHIELDED CABLE
‘ olol.  BY CUSTOMER ‘
13 \
( CAL RET % %
5 % NO GAS g@
| o Locrs PR & AOUT -
‘ o 1o HI GAS 8 @ AOQUT + ‘
— Vs r—
—_ .
21NL[J)D NOT USED ReLaY - [ ZTET STACKTO + [
LNE I IZEE\:{ 27;’) E::EIB_E TC - A
W L AD590 — 2| Ofve PROBE TC + | |
I ros0 s 12197 shiern I
VOLTAGE 'UW'@ ol A |
| PROBE MV - ;l\
A TRIAC - 2|2 OR_PROBE_MV_|[ [+
| [TRIAC + 4% El
4 w2l M
o o
I I
A I
! I
|
B L __ __ 1 __ __ __ _ _

5 CONDUCTOR SHIELDED CABLE
«— PER PROBE #16 AWG BY CUSTOMER

PROBE 1 PROBE 2
e oor [OO[O O O] [00[0 OO | N
= izggﬁ fgggé € | VOtmace
o DI OC_J O 08

e mon mow wew Ll R B
®J11\ooouooouooouooo} I II
PROBE 1 PROBE 2 PROBE 3 PROBE 4

MPS TERMINATION BOARD
MPS 3000 MULTIPROBE CALIBRATION GAS SEQUENCER (OPTIONAL)

37840008

Figure 2-13. Wiring Layout for Complete IFT 3000 System with HPS (Sheet 2 of 2)
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TRANSFORMER

\

N

= H i5tetl
Nt s N O)) o'
(2 PER COVER) I o |

<\E@ @

FRONT

— TERMINAL STRIP

[T 47 (FROM ELECTRONICS)
‘ )

= TERMINAL STRIP

'—— 7 (FROM ELECTRONICS)
SN
L | 1

o O 18]

TRANSFORMER

SIDE ( 29850005

Figure 2-14. Heater Power Supply Wiring Connections
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ALWAYS DISCONNECT LINE VOLTAGE
' FROM HEATER POWER SUPPLY AND
JUMPER ANALOG ELECTRONICS (IF USED)
e CONFIGURATIONS | BEFORE CHANGING JUMPERS.
LINE VOLTAGE JUMPER HEATER
SELECTION (INSTALL) POWER JUMPER
/A 100/120 VAC JM4, IM1 REMOTE REMOVE JM2
220/240 VAC IM5 ON “INSTALL JM2
A PROBE HEATER JUMPER ELECTRONICS JUMPER
VOLTAGE SELECTION (INSTALL) SELECTION
WORLD CLASS PROBE IM7 *ANALOG (EXISTING) INSTALL JM3, JM6
(44v) DIGITAL REMOVE JM3. JM6
218 PROBE (115V) JM8 (NEXT GENERATION)
NOTES:

A 100 VAC OPERATION REQUIRES TRANSFORMER PART
NUMBER 1M02961G02.

A REFER TO TABLE 3-5 FOR PROPER SET POINT SELECTION. 37840009
Figure 2-15. Jumper Selection Label

NOTE
FUSES
Before supplying power to the heater
power supply, verify that jumpers JM3, \
JM6 are removed and JM7 is installed. /@—I-|||@ Q)] |© @"@ @"@"@ &)
If relay wire (Figure 2-13, note 1) is in- JUL
stalled, JIM2 must be removed from
HPS Mother Board (Figure 2-16). M— @ .O @H@ @H@H@ o) ©
4. Before supplying power to the heater @\‘] @ hTIiIiiid N
power supply, verify that the jumpers ° - — -
on the mother board, Figure 2-16, are vz — 2 O
properly configured. Jumpers JM3 and ms——=] 2)
JM6 should be removed and JM7 @ O,
should be installed. - J
JM7\ &
Additionally, make sure that the proper —_° JM5
jumper for your line voltage is installed,
Figure 2-15. If relay wire (Figure 2-13, 8
note 1) is not installed, JM 2 should be 7 §
installed on the HPS Mother Board z
(Figure 2-16). o ®<
NOTE FUSE \¢ y
Refer to Figure 2-8 and Figure 2-10 for
proper IFT jumper configuration. IFT NOTE: ALL FUSES ARE 5A @ 250 VAG,
microprocessor and interconnect QNXT"ZSOU,\R,I%E’T?(/F\,EETS'T%E IEC127
board jumper configurations must be SCHURTER. 20850001
set correctly in order for HPS to work

properly. Figure 2-16. Jumpers on HPS Mother Board
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MULTIPROBE CALIBRATION GAS
SEQUENCER INSTALLATION

a. Mechanical Installation

The outline drawing of the MPS module in
Figure 2-17 shows mounting centers and
clearances. The box is designed to be
mounted on a wall or bulkhead. The MPS
module should be installed no further than
300 feet (91 mz) piping distance from the
probe, and no more than 1000 feet (303 m)
cabling distance from the IFT. Install the
MPS module in a location where the ambi-
ent temperature is between -20° and 160°F

(-30° and 71°C).

b. Gas Connections

Figure 2-18 shows the bottom of the MPS
where the gas connections are made. 1/4
inch threaded fittings are used.

1. Connect the reference air supply to
INSTR. AIR IN. The air pressure regu-
lator valve is set at the factory to 20 psi
(138 kPa). If the reference air pressure
should need readjustment, turn the
knob on the top of the valve until the
desired pressure is obtained.

2. Connect the high O, calibration gas to
HIGH GAS. The calibration gas pres-
sure should be set at 20 psi (138 kPa).

e il Kl = il = il Bl = il = A

G

2 |

12.00
(304.80)
10.00
(254.00)
ROSEMOUNT

NG Analytical D) | |

@ @ \\—ﬁ |
14.00 (355.60) REF 12.00

[ . (304.80)
- =

NOTE: DIMENSIONS ARE IN INCHES

WITH MILLIMETERS IN
,,,,,,, PARENTHESES.

< 0.84 (21.34)

« s 1.96(49.78)

3.09 (78.49)

4.21 (106.93)

(
5.25 (133.35)
5.54 (140.72) 37840010

Figure 2-17. MPS Module
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3. Connect the low O, calibration gas to more than one probe system is being used,
LOW GAS. The calibration gas pres- the additional probes and electric packages
sure should be set at 20 psi (138 kPa). would be wired similar to the first probe.

4. Connect the REF AIR OUT to the ref- NOTE
erence air fitting on the probe junction i i
boX. Refer to Figure 2-19 for fuse locations

and specifications.
5. Connect the CAL GAS OUT to the

calibration gas fitting on the probe 1. Run the line voltage through the bulk-
junction box. head fitting on the bottom of the MPS
where marked LINE IN, Figure 2-18.
6. If the MPS is configured for multiple Connect the line voltage as shown in
probes (up to four), repeat steps 4 and Figure 2-19 to the LINE IN terminal on
5 for each additional probe. the MPS termination board located in-
side the unit. Tighten the cord grips to
CAUTION] provide strain relief.
A check valve is required for each 2. The MPS can accommodate up to four
probe connected to an MPS to prevent probes. The terminal strips on the MPS
condensation of flue gas in the cali- termination board are marked PROBE
bration gas lines. The check valve 1, PROBE 2, PROBE 3, and PROBE 4.
must be located between the calibra- Select PROBE 1 if this is the first probe
tion fitting and the gas line. and electronic package installed on the
MPS.

c. Electrical Connections
3. Make the connections from the MPS to

Electrical connections should be made as the IFT as shown in Figure 2-19. Run
described in the electrical installation dia- wires from the MPS Termination Board
gram, Figure 2-19. All wiring must conform inside the unit through the bulkhead fit-
to local and national codes. The electrical ting on the bottom of the unit where
connections will exist only between the marked SIGNAL IN, Figure 2-18. After
electronics package and the MPS to enable the connections are made, tighten the
automatic and semiautomatic calibration. If cord grips to provide strain relief.
[ 1

[ ——— LINE IN

> SIGNAL IN

DRAIN 27270014
Figure 2-18. MPS Gas Connections

O

PROBE1  PROBE2  PROBE3  PROBE4

HIGHCAL ~LOWCAL CALGAS CALGAS  CALGAS  CALGAS
GAS IN GASIN out out ouT ouT

REFAIR  REFAR  REFAR  REFAR
ouT out out out

ow O O O O

/

\7‘

<
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NOTE: FUSES FOR 115 VOLT MPS UNIT ARE , ,
FAST ACTING, 1A @ 250 VAC, s | ﬂ —— (o | N
SIZE: 1/4 IN. DIAX 1-1/4 IN. LG., ML S RALR AL 0
GLASS BODY, NON-TIME DELAY, IFT a1 MH2
BUSSMAN PART NO. BK/AGC-1 INTERCONNECT -~ @)
(ROSEMOUNT ANALYTICAL PART NO. BOARD 5 Q |s
138799-004). 5 @)
Q
FUSES FOR 220 VOLT MPS UNIT ARE Q10 |g
FAST ACTING, 0.5 A @ 250 VAC, 9 0
SIZE 1/4 IN. DIA. X 1-1/4 IN. LG., 9 o
GLASS BODY, NON-TIME DELAY, Q0 |¢ -
BUSSMAN PART NO. BK/AGC-1/2 Q|0 =
(ROSEMOUNT ANALYTICAL PART NO. 9 o o
N
138799-014). CAL RET 8 0 |s 5
_NO GAS | 5 %) 2
LO GAS ) &)
_HIGAS [5 |9Q |5
_INCAL | %)
0 1o
2 10 |g
9 10
9 5
910 |s
9 10
O I'o
@ |p |8
2 10
@)
OMHS MH4 O
\§ J
@ PROBE 1 PROBE 2 PROBE 3 PROBE 4 @
INeour 1O OJO O O] [OO]O O O] [OO0]O O O] [OO]O OO men
w J - 0 O J4 - o 0w J - 0 0w J - 0 11 .
Ot 88 Ek3E s8k3E g3EZE T EZIE LMY .
ol = Eégg§ 52525 E§§g§ fzsgg @]Q“__EVOLTAGE
Oy N 2. 98 o8, 8,2 "2, NIOWN
wo DT J O 1 O)C T OpC ] BIEEIE) G,
0 NC CNO NC CNO NC CNO NC CNO J18[ J14 | J15 [ J16 | J17 | J18 |1 goC] ]
@Jﬂooo O 0O O[O0 O[O0 O0 “J12®
PROBE1 PROBE2 PROBE3 PROBE 4 e
MPS TERMINATION BOARD 37840011
FUSES LOCATED BEHIND
TERMINATION BOARD
Figure 2-19. MPS Probe Wiring
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NOTE

Upon completing installation, make sure that the probe is turned on and operating prior to
firing up the combustion process. Damage can result from having a cold probe exposed to

the process gases.

CAUTION

Power down all probes during outages. Sensor chamber is heated to 736°C. Further, if ducts
will be washed down during the outage, remove the probes to prevent water damage.
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SECTION 3

SETUP

OVERVIEW

This section provides information on configuring
the IFT 3000 Intelligent Field Transmitter. This
section assumes that you are familiar with the
operation of the IFT and the General User In-
terface (GUI). If you need additional information
on operating the IFT or using the GUI, refer to
Section 5, General User Interface (GUI)
Operation.

CONFIGURING THE ANALOG OUTPUT

Use the following procedure to configure the
analog output.

a. Pressthe SETUP key on the GUI keypad.

b. Setthe Source to the desired measurement
value to be represented by the analog out-
put. The choices are O,, Efficiency, or Dual
Rng O..

c. Setthe Type to the desired output signal
style. The choices are HART 4-20mA,
0-20mA, and 0-10V. The choice selected
must agree with the position of the
current/voltage selector switch on the IFT
microprocessor board. An invalid choice will
be discarded. Note that if you are using
HART to communicate with the IFT, you
must set the analog output type to HART
4-20mA.

d. The next choice, Range Setup, will vary
based on the source selected.

1. Source set to Efficiency. No range
setup is allowed when the source is set
to efficiency. Analog output range is
fixed at 0-100% efficiency.

2. Source set to O,. Range setup allows
you to set the transfer function (Xfer
Fnct) to either linear or log output. You
can also specify the O, values repre-
sented by the high and low analog out-
put values.

A Division of Emerson Process Management
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3. Source Set to Dual Rng O,. Range
setup allows you to set the transfer
function (Xfer Fnct) to either linear or
log output. You can also specify the O,
values represented by the high and low
analog output values for both the nor-
mal and high range.

The Mode Setup sub-menu contains
entries for setting the range mode,
whether the high range is used during
calibration, and the point at which the
output switches from normal to high
range.

For a complete description of all pa-
rameters associated with configuring
the analog output, refer to Table 5-5.

SETTING CALIBRATION PARAMETERS

To successfully calibrate a World Class 3000
system, several calibration parameters must be
set. These parameters are generally set once
and left at those values. These values should
only be changed if the system is not calibrating
properly, or when changing test gas bottles.

a. Press the SETUP key on the GUI keypad.
b. Select the Calibration sub-menu.

c. Setthe High Gas parameter to the oxygen
concentration of the high calibration gas.
For high calibration gas, 8% oxygen with a
balance of nitrogen is recommended.

d. Setthe Low Gas parameter to the oxygen
concentration of the low calibration gas. For
low calibration gas, 0.4% oxygen with a
balance of nitrogen is recommended.

e. The Auto Cal parameter determines
whether the IFT performs automatic or
semiautomatic calibrations. In order to per-
form automatic calibration, the system must
be equipped with an MPS 3000 Multiprobe
Calibration Gas Sequencer. To perform

Setup 3-1
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automatic calibrations, set the Auto Cal pa-
rameter to Yes.

f.  The Output Tracks setting determines
whether the analog output tracks the oxy-
gen reading during a calibration. Setting
Output Tracks to No locks the analog output
value to the last measured oxygen reading
until the calibration is complete.

g. The Cal Interval parameter sets the time in
hours and days between automatic calibra-
tions. When Auto Cal is set to NO, this pa-
rameter is set to OFF.

h. The Next Cal parameter displays the time
until the next scheduled automatic calibra-
tion. If automatic calibration is not enabled,
this parameter displays Disabled.

i. The Gas Time parameter sets the amount
of time that calibration gas flows during an
automatic calibration before a reading is
taken. This value is not used for semiauto-
matic calibrations.

j-  The Purge Time parameter sets the amount
of time after an automatic calibration before
the system is returned to normal operation.
This allows time for the calibration gases to
clear the lines and the system to return to
the process gas concentration. This value is
not used for semiautomatic calibrations.

k. The Res Alarm parameter displays the set-
point for the Res Hi alarm. Do not change
this parameter unless directed by a qualified
Rosemount Analytical Service Engineer.

I. Press the ESC key twice to return to the
Main menu.

SETTING THE O, ALARM SETPOINTS
The IFT has a high and low O, alarm. To
change the alarm setpoints, press the SETUP
key on the GUI keypad and select the O,
Alarms sub-menu.

The Hi Alarm and Lo Alarm values are the set-
tings for the high and low oxygen concentration

Setup
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alarms, respectively. The Alarm DB parameter
allows the setting of an alarm dead band. When
a dead band is set, the O, value must change
by the dead band value before the alarm will re-
set. For example, if the Hi Alarm is set to 8.00%
and the dead band is set to 0.25%, the O, con-
centration must drop to below 7.75% before the
O, alarm will clear. This prevents the alarms
from continually activating and clearing when
the oxygen value is near the alarm setpoint.

CONFIGURING EFFICIENCY
CALCULATIONS

To enable efficiency calculations and set the ef-
ficiency constants, press the SETUP key on
GUI keypad, and select the Efficiency Calc sub-
menu. The Enable Calc selection turns effi-
ciency calculation on and off. Enter the K1, K2,
and L3 constant values in the appropriate fields.
Efficiency constant values are listed in Table 5-6
for oil and gas for the US and Europe.

CONFIGURING THE RELAY OUTPUTS

The IFT has two relays that can be individually
configured. Each relay can be triggered by three
separate events selected from a list of eight
events. Use the following procedure to configure
the relay outputs.

a. Pressthe SETUP key on the GUI keypad.
Select the Relay Outputs sub-menu.

b. Select K1 Setup or K2 Setup to configure
relay one or relay two, respectively.

c. SetEventl1, Event 2, and Event 3 to the
desired triggering event. The relay will be
energized when any of the three events oc-
curs. If you do not want a relay to trigger on
three events, set the desired trigger or trig-
gers and set the remaining events to Off.

Note that the TG Low event will only func-
tion if the system includes an MPS 3000
Multiprobe Test Gas Sequencer.

d. Pressthe ESC key and select the other re-
lay. Configure the relay as described above.

e. Press the ESC key three times to return to
the Main menu.
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SECTION 4
CALIBRATION

ANALOG OUTPUT CALIBRATION

For the analog output to perform within the pub-
lished specifications, it must be manually cali-
brated. The only equipment needed to perform
the calibration is a voltage or current meter, de-
pending on which mode of operation is to be
calibrated. Prior to manual calibration, remove
the IFT from any control loops it may be in.

Prior to manual calibration, the IFT
should be removed from any auto-
matic control loops. Failure to remove
the IFT from control loops prior to
calibration may result in faulty equip-
ment performance.

Once initiated from the Setup - Analog Outputs
menu, the calibration procedure is self guiding.

SYSTEM CALIBRATION

a. Overview

The primary purpose of an oxygen analyzer
is to give an accurate representation of the
percentage of O in the gas stream. The
system should be calibrated periodically to
maintain an accuracy which may otherwise
be reduced over time due to cell aging. A
calibration record sheet is provided at the
end of this section to track cell performance.

A requirement for calibration is a set of two
accurate calibration gases spanning the
oxygen range of most interest. For example,
0.4% and 8% for a 0-10% oxygen range.

Under normal conditions the probe should
not need frequent calibration. Because cali-
bration is necessary, the system can be
equipped with the optional MPS 3000 Multi-
probe Calibration Gas Sequencer for fully
automatic calibration at regular intervals.
Without an MPS, the probes must be cali-
brated manually (semiautomatically).

Rosemount Analytical Inc. A Division of Emerson Process Management

b. Probe Calibration

1. Previous Calibration Constants
Functionality

There are three sets of registers used
to store calibration constants. These
are: Latest Calibration, Previous Cali-
bration, and Calculation. Only the val-
ues in the Calculation register are used
to calculate the oxygen value for dis-
play and representation on the analog
output signal. These values may be
changed in two ways.

(&) The operator may change the val-
ues through the SETUP menu. The
operator may adjust the slope and
constant individually, or reset both
to the values calculated during the
last good calibration. To reset the
values, move the cursor to RESET
SLOPE & CONST and push
ENTER.

(b) The IFT will automatically change
the values after each calibration as
follows:

The values in the Latest Calibra-
tion registers are updated after
every complete calibration, even if
the calibration is not successful. If
the calibration is successful, the
values in the Latest Calibration
registers are copied into the Previ-
ous Calibration registers. This is
accomplished prior to the update of
the Latest Calibration registers.
The new slope and constant are
copied into the Calculation register.

If the calibration fails, the Previous
Calibration registers retain their
existing values, while the Latest
Calibration registers record the
values of the failed calibration. The
Calculation register is not updated
when the calibration fails.
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Test Method "A" Fixed Tanks and
Manifolds

2. Calibration Methods

There are three calibration methods:
manual (semiautomatic), manually ini-
tiated automatic, and fully automatic.
Manual (semiautomatic) calibration is CAUTION

done without an MPS unit. Calibration Do not use 100% nitrogen as a zero
gases are switched on and off by the gas. It is suggested that gas for the
operator and the IFT is sequenced zero be between 0.4% and 2.0% O,. Do
through the calibration procedure by not use gases with hydrocarbon con-
the operator with the front panel key- centrations of more than 40 parts per

board. The IFT prompts the operator million. Failure to use proper gases
for the correct action. Manually initiated will result in erroneous readings.

automatic calibration is done with an
MPS. The operator manually initiates
the calibration at the IFT or through a
remote switch, and the IFT controls the
operation of the MPS unit and the cali-
bration sequencing. Fully automatic
calibration requires no action from the
operator. The setup is the same as
semiautomatic except the IFT auto-
matically initiates the calibration at a
fixed calibration interval. In this mode
the operator can also manually initiate

(@) Required Equipment

NOTE

Ambient air is not recommended for
use as high calibration gas. An 8% O,
balance in nitrogen is recommended
for high calibration gas.

1 Two tanks of precision cali-
bration gas mixtures. Rec-
ommended calibration gases
are nominally 0.4% and 8.0%

calibrations between the intervals in oxygen in nitrogen.
the same manner as semiautomatic T f calibrated
calibrations. wo sources of calibrated gas

mixtures are:
LIQUID CARBONIC GAS
CORP.

1. Calibration Gases For Manual SPECIALTY GAS
(Semiautomatic) Calibration LABORATORIES

700 South Alameda Street
Los Angeles, California

c. Manual (Semiautomatic) Calibration

There are two options for supplying
calibration gases to the probe during
semiautomatic calibration. The first "A"
uses refillable bottles and adjustable 2-
stage pressure regulators; the second
"B" uses disposable bottles and a fixed
single stage regulator to provide a
mixed flow. Normally, the first (method
"A") will have a higher cost and not be
portable. The second ("B") is less
costly, portable, and weighs about 10
Ibs (4.5 kg).

90058
213/585-2154

767 Industrial Road
San Carlos, California 94070
415/592-7303

9950 Chemical Road
Pasadena, Texas 77507
713/474-4141

12054 S.W. Doty Avenue
Chicago, Illinois 60628
312/568-8840

603 Bergen Street
Harrison, New Jersey 07029
201/485-1995

Rosemount Analytical Inc. A Division of Emerson Process Management
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Rosemount Analytical Inc.

255 Brimley Road
Scarborough, Ontario,
Canada
416/266-3161

SCOTT ENVIRONMENTAL
TECHNOLOGY, INC.
SCOTT SPECIALTY
GASES

2600 Cajon Blvd.

San Bernardino, CA 92411
714/887-2571

TWX: 910-390-1159

1290 Combermere Street
Troy, Ml 48084
314/589-2950

Route 611

Plumsteadville, PA 18949
215/766-8861

TWX: 510-665-9344

2616 South Loop, West
Suite 100

Houston, TX 77054
713/669-0469

If gas bottles will be perma-
nently hooked up to the
probe, a manual block valve is
required at the probe (be-
tween the calibration fitting
and the gas line) to prevent
the migration of process
gases down the calibration
gas line.

If an MPS 3000 Multiprobe
Gas Sequencer is used, a
check valve is required at the
probe.

Two, 2-stage pressure regu-
lators with stainless steel dia-
phragms for tanks. Maximum
output required: 20 psi (138
kPa).

One instrument air pressure
regulator: 20 psi (138 kPa)

A Division of Emerson Process Management

maximum and a supply of
clean, dry instrument air.

o

Two zero-leakage shutoff
valves.

1o

Miscellaneous oil-free tubing
and fittings.

(b) Calibration

1 Atypical calibration setup is
shown in Figure 4-1. Care
must be taken that all fittings
are tight and free from oil or
other organic contaminants.
Small openings can cause
back diffusion of oxygen from
the atmosphere even though
positive pressures are main-
tained in the lines.

NOTE

The probe calibration gas fitting has a
seal cap which must be in place at all
times except during calibration.

In addition to the precision
calibration gas mixtures,
clean, dry, oil-free instrument
air should be used for
calibration.

For optimum accuracy, this calibration
should be run with the process at
normal temperature and operating

conditions.

CAUTION

When the calibration gas line
exceeds 6 ft (1.8 m) in length
from the leak tight valves,
check valve, Rosemount
Analytical P/N 6292A97H02,
should be installed next to the
calibration gas connection on
the probe to prevent breathing
of the line with the process
gas and subsequent gas con-
densation and corrosion.

Calibration  4-3
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PROBE | O O | NOTE: PROBE CALIBRATION GAS FITTING
(END VIEW) HAS A SEAL CAP WHICH MUST
BE IN PLACE AT ALL TIMES
EXCEPT DURING CALIBRATION.
O O
L]
CALIBRATION
IN-PLACE
FITTING REFERENCE AIR
CONNECTION
CHECK 2 SCFH
VALVE
FLOW METER
REFERENCE
AIR SET
LINSTR.
LEAK TIGHT mﬂ
VALVES
0.4% O, 8.0% O,
37840014
Figure 4-1. Typical Calibration Setup
NOTE Test Method "B" Oxygen Calibration

Only set the calibration gas flowmeter
upon initial installation and after
changing the diffusion element. A
slightly lower calibration gas flow rate
may indicate a plugged diffusion
element.

N

Set the calibration gas pres-
sure regulators and the flow
meter for a flow of 5 SCFH at
20 psi (138 kPa) for both
gases. The reference air
should be flowing as in normal
operation.

lw

Refer to paragraph 4-2d of
this section for Manual (Semi-
automatic) Calibration setup
and procedure using the IFT.

I~

Calibration gases will be
switched on and off using the
shutoff valves.

4-4  Calibration

Gas and Service Kit.

(@) Required Equipment

CAUTION

Do not use 100% nitrogen as a zero
gas. It is suggested that gas for the
zero be between 0.4% and 2.0% O,. Do
not use gases with hydrocarbon con-
centrations of more than 40 parts per
million. Failure to use proper gases
will result in erroneous readings.

NOTE

Ambient air is not recommended for
use as high calibration gas. An 8% O,
balance in nitrogen is recommended
for high calibration gas.

1 Portable Oxygen Calibration
Gas Kits (Figure 4-2), Rose-
mount Analytical P/N
6296A27G01, containing 8%
and 0.4% gases in a portable
carrying case with regulator,
built-in valve, hose and con-
necting adapter to the calibra-
tion gas connection.

Rosemount Analytical Inc. A Division of Emerson Process Management
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CALIBRATION
GAS KIT #1
(P/N 6296A27G01)

Analytica)

37840018

Figure 4-2. Portable Rosemount Analytical
Oxygen Calibration Gas Kit

2 Extra gas bottles are available

Rosemount Analytical Inc.

at:

Rosemount Analytical Inc.
6565 Davis Industrial Parkway
Solon, OH 44139-3922

U.S.A.

Rosemount Limited
Burymead Road
Hitchin, Herts. U.K.

Rosemount Italy
VIA Guido Cavalcanti 8
20127 Milan, Italy

Rosemount Spain
Saturnino Calleja 6
28002 Madrid
Spain

A Division of Emerson Process Management

lw

Rosemount France
165 Boulevard de Vallmy
92706, Colombes, France

Rosemount Analytical P/N
3530B07G01 for probe 0.4%
oxygen in nitrogen in dispos-
able bottle.

Rosemount Analytical P/N
3530B07G02 for probe 8%
oxygen in nitrogen in dispos-
able bottle.

A check valve is required at
the probe (between the cali-
bration fitting and the gas line)
to prevent the migration of
process gases down the cali-
bration gas line.

(b) Calibration with a Portable Rose-
mount Analytical Oxygen Calibra-
tion Gases Kit.

1

N

[¢V]

A typical portable calibration
setup is shown in Figure 4-3.
For manual (semiautomatic)
calibration, remove cap plug
from the calibrate in place fit-
ting. The cap plug must be
retained to seal this fitting af-
ter calibration is complete;
failure to do so may render
the probe useless if the sys-
tem pressure is slightly nega-
tive. The reference air should
be flowing as in normal
operation.

Refer to paragraph 4-2.d of
this section for Manual (Semi-
automatic) Calibration setup
and procedure using the IFT.

Screw the pushbutton regu-
lator with contents gage on to
the calibration gas of choice
and inject the calibration gas
by opening the valve. Gas is
on continuously when the
valve is opened.

Calibration  4-5
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ﬂ:}p
REFERENCE AIR
CALIBRATE CONNECTION
IN PLACE
CONNECTION CHECK CALIBRATION
VALVE GAS HOSE
CONNECTS
TO CHECK
VALVE

PUSHBUTTON _— 1

REGULATOR
WITH CONTENTS
GAGE - SET 5 SCFH

0.4% O,
8.0% O,

NOTE: PROBE CALIBRATION GAS
FITTING HAS A SEAL CAP
WHICH MUST BE IN PLACE
EXCEPT DURING CALIBRATION. 37840013

Figure 4-3. Typical Portable Calibration Setup

d. Manual (Semiautomatic) Calibration
Procedure

The following procedure relates to an op-
erator initiated calibration selected at the
IFT by pressing the CAL key. The calibra-
tion is manually performed by the operator
upon data queues from the IFT. Any system
without an MPS 3000 Multiprobe Calibration
Gas Sequencer must follow these steps.

1. Press SETUP to display the SETUP
menu. Select PROBE CALIBRATION
sub-menu. Ensure that Auto Cal is dis-
abled. Set the cursor on Auto Cal.
Press ENTER. Set Auto Cal to NO if
not already done.

2. Press the CAL key. Select PERFORM
CALIBRATION sub-menu. "Press EN-
TER to start Manual Calibration™ will
appear on the LCD display. Press

4-6  Calibration

ENTER to start. Follow the data
queues. Refer to Table 5-4, CALI-
BRATE O, Sub-menu.

e. Fully Automatic Calibration

1. Calibration Gases For Fully Automatic
Calibration. For fully automatic calibra-
tion, an MPS 3000 Multiprobe Calibra-
tion Gas Sequencer is required as well
as the two types of calibration gas.

CAUTION

Do not use 100% nitrogen as a zero
gas. It is suggested that gas for the
zero be between 0.4% and 2.0% O,. Do
not use gases with hydrocarbon con-
centrations of more than 40 parts per
million. Failure to use proper gases
will result in erroneous readings.

Rosemount Analytical Inc.

NOTE

Ambient air is not recommended for
use as high calibration gas. An 8% O,
balance in nitrogen is recommended
for high calibration gas.

Two tanks of precision calibration gas
mixtures. Recommended calibration
gases are nominally 0.4% and 8.0%
oxygen in nitrogen set calibration gas
pressure at 20 psi (138 kPa).

A typical automatic calibration system
is shown in Figure 4-4.

A Division of Emerson Process Management
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PROBE
(END VIEW)
O O
OPTIONAL @) O
CHECK FT
W ]
REFERENCE
CALIBRATION GAS ars] | AR .
PROBE
SIGNAL CONNECTIONS 7

MPS-IFT
SIGNAL
CONNECTIONS

MPS

|| [

INSTRUMENT
AIR IN

NOTE: THE MPS CAN BE USED WITH UP
TO FOUR PROBES. ONLY ONE PROBE
CAN BE CALIBRATED AT A TIME.
PROBE CALIBRATIONS MUST BE
SCHEDULED IN MULTIPLE PROBE

APPLICATIONS. CALIBRATION CALIBRATION
GAS 1 GAS 2
NOTE: SHOWN WITH HPS OPTION. (HIGH 0,) (LOW O,)

37840012

Figure 4-4. Typical Automatic Calibration System
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Table 4-1. Automatic Calibration Parameters

Auto Cal YES/NO
Output Tracks YES/NO

Cal Intvl XD XH

Next Cal. XD XH

Gas Time 0:00

Gas Time 0:00

Purge Time 0:00

Abort Time 0:00

Res Alarm

Setto YES

Set as desired to con-
figure analog output
tracking.

Set the desired time
between calibrations in
number of days and
hours (1 year max).

Displays the time left to
the start of the next
calibration. Set the de-
sired time until the start
of the next calibration (1
year max). If nothing is
entered here, the unit
will automatically enter
the Cal Intvl and count
down from that.

Set the amount of time
for calibration gases to
be turned on in minutes
and seconds; allow
enough time for signal
value to stabilize.

Set the amount of time
for calibration gases to
be turned on in minutes
and seconds; allow
enough time for signal
value to stabilize.

Set the amount of time
for the gas lines to clear
in number of minutes
and seconds.

Set the amount of time
allowed between key
functions before the
calibration procedure is
aborted in number of
minutes and seconds.

Set the desired resis-
tance alarm between 50
to 10,000 ohms.

4-8 Calibration

Fully Automatic Calibration Setup. In
order for the IFT system to calibrate
automatically, the parameters from the
CALIBRATE sub-menu (shown in
Table 4-1) in the IFT have to be
entered.

Once these parameters have been set,
the system will initiate calibration with-

out operator intervention as set by the

CAL INTVL

parameter.

Manually Initiated Fully Automatic Cali-
bration Procedure. The following pro-
cedure relates to an operator initiated
calibration, either by a remote switch
(CAL INIT on interconnect board) or
selected at the IFT by pressing the
CAL key using an MPS 3000 Multi-
probe Gas Sequencer.

(@) Press SETUP to display the
SETUP sub-menu. Select Calibra-
tion. Ensure that Auto Cal is en-
abled. Set the cursor on Auto Cal.
Press ENTER. Set Auto Cal to
YES if not already done.

(b) Press the CAL key. Select Perform
Calibration. "Press ENTER to start
Automatic Calibration” will appear
on the LCD display. Press ENTER
to start. Refer to Table 5-5, CALI-
BRATE O, Sub-Menu.

Rosemount Analytical Inc. A Division of Emerson Process Management
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Calibration Record
For
Rosemount Analytical In Situ O, Probe

Probe Serial Number:

Probe Tag Number:

Probe Location:

Date Placed Into Service:

Date Slope Constant Impedance | Responsejjital Responsefinal

Notes: Responsepia When the second calibration gas is turned off, note the number of seconds required for
the O, value to begin migrating back to the process value.

Responsesng  When the second calibration gas is turned off, note the number of seconds required for
the O, value to settle out at the process value.

Rosemount Analytical Inc. A Division of Emerson Process Management Calibration  4-9
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Rosemount Analytical Inc.

SECTION 5

GENERAL USER INTERFACE (GUI) OPERATION

OVERVIEW

Ensure that the oxygen analyzer, heater power
supply, and intelligent field transmitter have
been properly connected. It is important to
check that grounding and screening of termina-
tions are correctly made to prevent the introduc-
tion of ground loops. The IFT is equipped with
noise suppression circuitry on the power supply
and signal input lines. Proper grounding at in-
stallation will ensure accuracy of function.

The following five languages are can be se-
lected within the IFT:

English Italian
French Spanish
German

NOTE

Support the keypad with the free hand
to prevent bounce back of the IFT
door.

a. Intelligent Field Transmitter (IFT)

The Intelligent Field Transmitter may be
supplied with either of two configurations.
These are the blind version and the deluxe
version. The two versions differ as follows:

1. Blind Version. The blind version has
no display and no keypad. With this
version an external HART communica-
tions device is required.

2. Deluxe Version (GUI). The deluxe
version is also known as the General
User Interface (GUI) version. This IFT
contains an LED display, liquid crystal
display panel, and an eight-key pad
from which the probe and electronics
can be configured, calibrated and
troubleshooted.

A Division of Emerson Process Management

HART Communicator Interface Devices

The HART communications protocol can
interface with any of the above IFT ver-
sions. To interface a HART communicator
with an IFT, one of three interface devices
is required. The interface devices are as
follows:

1. Rosemount Analytical Model 275/375
Handheld Communicator. The hand-
held communicator requires Device
Descriptor (DD) software specific to the
World Class 3000 product. The DD
software will be supplied with many
model 275/375 units, but can also be
programmed into existing units at most
Fisher-Rosemount service offices.

2. Personal Computer (PC). The use of a
personal computer requires Corner-
stone software with Module Library
(ModLib) specific to the World Class
3000 product.

3. Selected Distributed Control Systems.
The use of distributed control systems
requires input/output (I/O) hardware
and software which permit HART
communications.

This section of the manual deals with op-
erator controls and displays available with
the GUI equipped IFT. Operating parame-
ters are listed and instructions are included
for viewing and changing them.

Any procedures not associated with normal

operation are included in Section 2, Instal-
lation, or Section 5, Troubleshooting.

General User Interface (GUI) Operation  5-1
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DELUXE VERSION IFT DISPLAYS AND CONTROLS
Q
3 = 10 m -
\\ ®%@m®m
A“@HWDUF‘“
/1 “Q@“
/4
/5
NOTE: ENCLOSURE COVER
SHOWN FOR REFERENCE
37840022
INTERNAL VIEW EXTERNAL VIEW
Figure 5-1. Deluxe Version IFT Displays and Controls
Figure 5-1
Index No. Control/LED Description
1 LCD Display Top line displays system status, menu, and probe number.
2 HELP Context sensitive HELP is displayed when this key is pressed.
3 DATA DATA key is used to access DATA menu.
4 CAL CAL key used to access CALIBRATE menu.
5 SETUP SETUP key used to access SETUP menu.
6 ESC The escape key is used to exit to a high level menu or to abort a

parameter change.

7 v The decrease key is used to move the cursor (asterisk) when scrolling
through lists or to decrease a parameter value.

8 A The increase key is used to move the cursor (asterisk) when scrolling
through lists or to increase a parameter value.

9 ENTER The ENTER key is used to select a lower level menu, initiate calibra-
tion, or select a parameter to change.

10 LED Display Indicates current O, or calibration gas value.

General User Interface (GUI) Operation Rosemount Analytical Inc. A Division of Emerson Process Management
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Table 5-1. Sample HELP Messages

MENU, SUB-MENU, HELP

OR PARAMETER NAME MESSAGE

PROBE DATA Press ENTER key to access DATA menu.

CALIBRATE O, The CAL menu is used to start calibration and view calibration.

SETUP The SETUP menu is used to configure the IFT 3000.

5-3 HELP KEY
The HELP key will display explanatory informa-
tion about a menu, sub-menu, or parameter that
the asterisk is next to when pressed. The HELP

key is not available during calibration routines.
Refer to Table 4-1 for sample HELP messages.

5-4 STATUS LINE

The top line of the LCD display (1, Figure 5-1) is
a status line that always displays system status,
menu name, and O, level. System status dis-
plays will be displayed one at a time in priority
sequence, as follows:

a. Off - The probe has been turned off be-
cause the IFT cannot control the heater
temperature.

b. PrbEr - The probe is disconnected, cold, or
leads are reversed.

Cc. HtrEr - Heater error.
d. InCAL - Calibration in progress.

e. Low O, - O, value is below the low alarm
limit.

f. HiO2 - O, value is above the high alarm
limit.

g. NoGas - Calibration gas pressure is low.
h. CalEr - Calibration error.
i. ResHi - Resistance is above the high limit.

j- OK - System is functioning correctly.

Rosemount Analytical Inc. A Division of Emerson Process Management
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QUICK REFERENCE CHART

The quick reference chart (Figure 5-2) is de-
signed to help you get where you want to be in
the menu system. The chart shows all the avail-
able menu and sub-menu options for the IFT.
Follow the lines to determine which menu
choices to make. Moving down a level on the
chart is accomplished by the use of the ENTER
key. To move up a level on the chart, press the
ESCAPE key.

MAIN MENU

When power is first applied to the IFT, the MAIN
menu (Table 5-2) is initially displayed. It is from
the MAIN menu that the PROBE DATA (Table
5-3), CALIBRATE O, (Table 5-4), and SETUP
(Table 5-5) menus can be accessed.

Table 5-2. MAIN menu

MENU SELECTION DESCRIPTION

PROBE DATA Refer to Table 5-3.

CALIBRATE O, Refer to Table 5-4.

SETUP Refer to Table 5-5.

5-7

PROBE DATA SUB-MENU

The PROBE DATA sub-menu is a list of all the
parameters of the system as it is currently
configured. To access the PROBE DATA
sub-menu, press the DATA key at any time. The
increase and decrease keys are used to scroll
through the list. The PROBE DATA sub-menu
can be viewed but not changed. The operator
must use the SETUP menu to change any of
the parameters.

There are two selections available on the
PROBE DATA sub-menu; Process Data and
Diagnostic Data. Refer to Table 5-3 for contents
of the sub-menu.

General User Interface (GUI) Operation  5-3
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5-8 CALIBRATE O, SUB-MENU 5-9

The CALIBRATE O, sub-menu (Table 5-4) is
used to enter the calibration mode. To access
the CALIBRATE O, sub-menu, press the CAL
key at any time. The increase and decrease
keys are used to scroll through the list.

The CALIBRATE O, sub-menu has three se-
lections available: Perform Calibration, View
Constants, and Calibration Status. Refer to
Table 5-4 for contents of the sub-menus.

Perform Calibration has two options depending
on how Auto Cal is selected in Probe Setup.
Refer to SETUP Setting in Table 5-4.

For information on performing a calibration, re-
fer to Section 4, Calibration.

SETUP SUB-MENU

The SETUP sub-menu is used to enter all op-
erator set variables into the system. To access
the SETUP sub-menu press the SETUP key at
any time. To select the parameter to be
changed, move the cursor to the desired pa-
rameter using the arrow keys. Press ENTER to
select that parameter. To change the value for
that parameter, use the arrow keys to increase
or decrease the value. Press ENTER to save
changes.

There are six selections available on the
SETUP sub-menu: Calibration, O, Calculation,
O, Alarms, Efficiency Calc., Relay Outputs, and
Analog Outputs. Refer to Table 5-5 for the con-
tents of the SETUP sub-menu, or ESCAPE to
abort changes.

Table 5-3. PROBE DATA Sub-Menu

SUB-MENU
SELECTION PARAMETER DESCRIPTION
Process Data 0O, %0, O, value for the probe.
Efficiency _ % Efficiency display.
Stack Temp __ DegC Stack temperature.
Diagnostic Data
Temperature Cell __DegC Cell temperature of the probe.
Stack __DegC Stack temperature.
Cold Junct __DegC Cold Junction temperature.
Voltages Cell _mv Cell voltage of the probe.
Cell T/C _mv Cell thermocouple voltage of the probe.
Stk T/C _mv Stack thermocouple voltage.
Cold Jnt _mVv Cold junction voltage.
Output Values Analog __%FS Analog output voltage.
K1 State OFF/ON Status of relay 1.
K2 State OFF/ON Status of relay 2.

5-4  General User Interface (GUI) Operation Rosemount Analytical Inc. A Division of Emerson Process Management
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PROBE DATA

PROCESS DATA

DIAGNOSTIC
DATA

CALIBRATE 02

\/\_/

(CONTINUED ON
SHEET 2)

PERFORM
CALIBRATION

VIEW
CONSTANTS

CALIBRATION
STATUS

02
Efficiency
Stack Temp
Cell
TEMPERATURE Stack
Cold Junct
Cell
VOLTAGES Cell T/C
Stk T/C
Cold Jnt
Analog
OUTPUT K1 State
VALUES K2 State
Slope
LATEST
CALIBRATION Constant
Resist
Slope
PREVIOUS CAL Constant
Resist
Next Cal
Slope
Constant
Resist
686022

Figure 5-2. Quick Reference Chart (Sheet 1 of 5)
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CALIBRATION See sheet 4
(CONTINUED FROM
SHEET 1)
 —— 34.5 mV/D-
SLOPE 57.5 mV/D
-20.0 mV-
CONSTANT 20.0 mV
02 CALIBRATION
736°C
SET POINT 843°C
SETUP
RESET SLOPE
AND CONST
HI ALARM 0.1000% O2-
02 ALARMS LO ALARM 25.00% 02
ALARM DB 0.00% O2-
25.00% 02
Yes
ENABLE CALC No
EFFICIENCY K1 VALUE 0.0000-
CALC K2 VALUE 1.000
0.0000-
K3 VALUE 20.00
Off
EVENT 1 In Cal
L — K1 SETUP Eziml 2 Hi o2
(CONTINUED ON 3 Lo 02
SHEET 3) RELAY OUTPUT Htr Fail
EVENT 1 Cal Fail
K2 SETUP EVENT 2 TG Low
EVENT 3 Cell Res
High Range
-
(CONTINUED ON
SHEET 3) 19860023

Figure 5-2. Quick Reference Chart (Sheet 2 of 5)
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(CONTINUED FROM
SHEET 2)
/_\/\
02
SOURCE Efficiency
Dual Rng O2
HART 4-20 mA
ANALOG -
OUTPUTS AOUT TYPE 0-20 mA
(CONTINUED FROM 0-10V
SHEET 2)
/\/\
RANGE SETUP See sheet 5
SETUP
USA
GBR
COUNTRY FRA
ESP
GER
27270004

Figure 5-2. Quick Reference Chart (Sheet 3 of 5)
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CALIBRATION

(CONTINUED FROM
SHEET 2)

HIGH GAS

LOW GAS

AUTO CAL

0.1000% 02
25.00% 02

0.1000% 02
25.00% 02

Yes
No

OUTPUT TRACKS

CAL INTRVL

NEXT CAL

GAS TIME

PURGE TIME

RES ALARM

Yes
No

off,
1H -
365 D OH

(1 hour to 365 days
and no hours)

Disabled,
1H -
365 D OH

(1 hour to 365 days
and no hours)

00:30 -
20:00

00:30 -
20:00

50Q -
10000 Q

16860025

Figure 5-2. Quick Reference Chart (Sheet 4 of 5)
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Range Setup
(Source not set to: Log
Dual Rng 02) | XFER FNCT N
(CONTINUED FROM
SHEET 3) RANGE VALUES
— HIGH END 8'598802‘: 83
RANGE SETUP |—
0.000% O2
LOW END 25.00% O2
XFER FNCT Log
LIN
HIGH END 2'59884: 83
Range Setup
(Source set to: NORMAL RANGE 0.000% 02
Dual Rng O2) VALUES LOW END 25.00% 02
Normal
RANGE MODE Auto
High
MODE SETUP
HIGH IN CAL Yes
No
DUAL RANGE
SETUP
0.000% 02
SWITCHES AT 25.00% 02
0.000% 02
HIGH RANGE LOW END 25.00% 02
VALUES
HIGH END 0.000% 02
25.00% 02

Figure 5-2. Quick Reference Chart (Sheet 5 of 5)
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Table 5-4. CALIBRATE O, Sub-Menu
SUB-MENU SETUP SETTING
SELECTION (SEE TABLE 3-5) DISPLAY DESCRIPTION
Perform Auto Cal in Probe Press ENTER to start Auto MPS will start calibrating probe.
Calibration Setup is YES Calibration.
Starting Automatic Calibration
High Gas % O, Value for high O, calibration gas.
Time Left 0:00 Amount of time necessary to com-
plete the current testing phase in
min:sec.
Cell mv mV Cell voltage of the probe.
Low Gas % O, Value for low O, calibration gas.
Time Left 0:00 Amount of time necessary to com-
plete the current testing phase in
min:sec.
Cell mv mV Cell voltage of the probe.
Resistance Check Resistance check in progress.
Time Left 0:00
Cell mV C Cell voltage and probe temperature.
Calibration Complete
Purging 0:00 Gas lines are being purged of cali-
bration gas.
Cell mV C Cell voltage and probe temperature.
Calibration Complete
Auto Cal in Probe Press ENTER to start Manual Manual calibration sequence will
Setup is NO. Calibration. begin when ENTER is pressed.
Switch ON high calibration gas.
Press ENTER when ready.
High gas % O, High O, calibration gas value.
Press ENTER when O, reading
is stable.
Turn OFF high calibration gas
and ON low calibration gas.
Press ENTER when ready.
Low gas % O, Low O, calibration gas value.
Press ENTER when O, reading
is stable.
Resistance Check. Resistance check in progress.
Turn off low calibration gas.
Press ENTER when ready.
Press ENTER when probe has
returned to process.
5-10 General User Interface (GUI) Operation Rosemount Analytical Inc. A Division of Emerson Process Management




Instruction Manual
IB-106-300NH Rev. 4.3

World Class 3000 May 2005

Table 5-4. CALIBRATE O, Sub-Menu (continued)

SUB-MENU SETUP SETTING
SELECTION (SEE TABLE 3-5) DISPLAY DESCRIPTION
View Latest Slope mV/D Slope for probe from latest calibration.
Constants Calibration Constant mV Latest calibration offset for probe.
Resist ohms Latest calibration resistance of probe.
Previous Slope mV/D Slope for probe from previous calibration.
Calibration Constant mv Previous calibration offset for probe.
Resist ohms Previous calibration resistance of probe.
Calibration N/A Next Cal XD XH Time until next calibration in number of
Status days and number of hours.
Slope Status of the slope.
Constant Status of the offset.
Resist Status of the resistance.
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Table 5-5. SETUP Sub-Menu
SUB-MENU
SELECTION PARAMETERS DESCRIPTION
Calibration High Gas % O, Value of high O, calibration gas (0.1000% - 25.00%
0y).

Low Gas % O, Value of low O, calibration gas (0.1000% - 25.00%
0y).

Auto Cal YES/NO MPS required for Auto Cal.

Output Tracks  YES/NO NO, locks output during calibration.

Cal Intrvl XD XH Select time between calibrations in number of days
and hours (1 year max).

Next Cal XH Time until next calibration in number of hours
(1 year max).

Gas Time 0:30 - 20:00 Amount of time calibration gases will be turned on in
number of minutes and seconds; allow enough time
for signal values to stabilize.

Purge Time 0:30 - 20:00 Amount of time for gas lines to clear of calibration
gas.

Res Alarm 50 W — 10 kW Resistance alarm set from 50 to 10,000 ohms.

O, Calculation Slope mV/D Set value between 34.5 and 57.5.

Constant mV Set value between -20.0 and +20.0 mV.

Set Point °C Set either 736 for World Class 3000 probes or 843
for 218 probes.

CAUTION]

Ensure the correct voltage is selected when using HPS 3000 with either World
Class 3000 probes or 218 probes. Refer to Figure 2-13, Jumper Selection Label
for proper voltage selections. If incorrect SET POINT is selected, damage to
the probe may occur.

5-12  General User Interface (GUI) Operation
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Reset slope and constants. Press ENTER to reset slope and constants to values
from the latest successful calibration.
O, Alarms Hi Alarm % O, Set value for high alarm limit (0.1000% - 25.00%).
Lo Alarm % O, Set value for low alarm limit (0.1000% - 25.00%).
Alarm DB % O, Set value for alarm dead band (0.0000% - 25.00%).
Efficiency Calc. Enable Calc. YES/NO Select YES to enable, NO to disable.
K1 Value Set between 0.0000 and 1.000. Refer to Table 5-6.
K2 Value Set between 0.0000 and 1.000. Refer to Table 5-6.
K3 Value Set between 1.000 and 20.00. Refer to Table 5-6.
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Table 5-5. SETUP Sub-Menu (continued)

SUB-MENU
SELECTION

PARAMETERS

DESCRIPTION

Relay
Outputs

NOTE

K1 and K2 relay outputs can be configured for "OFF" or any one of the eight
events listed below. Up to three events can control each relay output. Events are
selected in the SETUP sub-menu.

K1 Setup - Off No effect.
Event 1 1. InCal Probe goes into calibration status.
Event 2 2. HiO, Output exceeds high end alarm limit.
Event 3 3. LoO, Output goes below low alarm limit.
Event 1 4. Htr Fail Probe heater fault occurs.
K2 Setup Event 2 5. Cal Fail Probe failed last calibration.
Event 3 6. TG Low Calibration gas pressure gets too low.
7. CellRes Probe resistance exceeds high limit.
8. High Range High analog output range is selected.
Analog SOURCE O, Select the measurement value to be represented on
Output Efficiency the analog output.
Dual Rng O,
AOUT TYPE Select one of the listed options to define upper and
HART 4-20mA lower limits of probe analog output. Only a selection
0-20mA that matches the position of the analog output selector
0-10V switch on the microprocessor board (Figure 2-8) will

Rosemount Analytical Inc.

RANGE SETUP
(Source not set to Dual Rng 02)
Xfer Fnct  Log

Lin

Range Values

High End
0.000% O, - 25.00% O,

Low End
0.000% O, - 25.00% O,

A Division of Emerson Process Management

be accepted. The defined limits correspond to the
upper-lower %0, values defined in the Range Setup
menu.

Select the transfer function used on the analog output.
Selecting Log will not effect the output when Efficiency
is selected as the Source.

Enter the upper and lower analog output range values.
The High End value defines the measured O, value
corresponding to the high analog output value, i.e.,
20mA or 10V, and the Low End value corresponds to
the low analog output value, i.e., OmA, 4mA, or OV.
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Table 5-5. SETUP Sub-Menu (continued)
SUB-MENU
SELECTION PARAMETERS DESCRIPTION

Analog Output

RANGE SETUP

(continued)

(Source set to Dual Rng O,)

Xfer Fnct Log
Lin

Normal Range Values

High End

0.000% O, - 25.00% O,
Low End

0.000% O, - 25.00% O,

Dual Range Setup

Mode Setup
Range Mode Normal
Auto
High
High in Cal Yes/No
Switches at

0.000% O, - 25.00% O,

High Range Values
High End
0.000% O, - 25.00% O,
Low End
0.000% O, - 25.00% O,

Select the transfer function used on the analog output.
Selecting Log will not effect the output when Efficiency
is selected as the Source.

Enter the upper and lower analog output range values
for Normal Operating Range. The High End value de-
fines the measured O, value corresponding to the high
analog output value, i.e, 20mA or 10V, and the Low
End value corresponds to the low analog output value,
i.e., OmA, 4mA, or OV.

Forces the output to the Normal Range.

Allows the IFT to select either the High Range or the
Normal Range based on the present O, value and the
Mode Setup Values.

Forces the output to the High Range.

Selecting Yes will cause the High Range to be used
whenever the probe is being calibrated.

Enters the switching point between the High and Nor-
mal Ranges. O, values above this point will use the
High Range and values below this point will use the
Normal Range. The O, value must be below the switch
point by 10% (of the "Switches at" value) to cause a
switch from High to Normal Range.

Enter the upper and lower analog output range values
for High Operating Range. The High End value defines
the measured O, value corresponding to the high
analog output value, i.e., 20mA or 10V, and the Low
End value corresponds to the low analog output value,
i.e., OmA, 4mA, or OV.

NOTE: Relay output can be initiated upon range change. (See page 5-12 of Table 5-5.)

Table 5-6. Efficiency Constants

UNITED STATES EUROPE
CONSTANT
GAS OIL GAS OIL
K1 0.407 0.432 0.66 0.69
K2 0.0 0.0 0.0082 0.0051
K3 5.12 5.12 12.28 8.74
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SECTION 6
TROUBLESHOOTING

OVERVIEW

The system troubleshooting describes how to
identify and isolate faults which may develop in
the Oxygen Analyzer System. Refer to Probe,
IFT, HPS, MPS, and HART Communicator
appendices.

WARNING |

Install all protective equipment covers
and safety ground leads after trouble-
shooting. Failure to replace covers
and ground leads could result in seri-
ous injury or death.

SPECIAL TROUBLESHOOTING NOTES
a. Grounding

It is essential that adequate grounding pre-
cautions are taken when the system is be-
ing installed. A very thorough check must
be made at both the probe and electronics
to ensure that the grounding quality has not
degraded during fault finding. The system
provides facilities for 100% effective
grounding and the total elimination of
ground loops.

b. Electrical Noise
The IFT has been designed to operate in

the type of environment normally found in a
boiler room or control room. Noise suppres-

A Division of Emerson Process Management

6-3

sion circuits are employed on all field termi-
nations and main inputs. When fault finding,
the electrical noise being generated in the
immediate circuitry of a faulty system should
be evaluated. All cable shields must be
connected to earth.

c. Loose Integrated Circuits

The IFT uses a microprocessor and sup-
porting integrated circuits. Should the elec-
tronics unit receive rough handling during
installation in a location where it is sub-
jected to severe vibration, an Integrated
Circuit (IC) could work loose. The fault find-
ing guides in paragraph 6-3 and Table E-2
in Appendix E, show the resulting variety of
failure modes. It is recommended that all
IC's be confirmed to be fully seated before
troubleshooting on the system begins.

d. Electrostatic Discharge

Electrostatic discharge can damage the IC's
used in the electronics unit. It is essential
that the user ensure he/she is at ground
potential before removing or handling the
processor board or the IC's used on it.

SYSTEM TROUBLESHOOTING

The status line of the GUI equipped IFT will dis-
play one of ten conditions. The system status
displays will be displayed one at a time in prior-
ity sequence, as indicated in Table 6-1.
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Table 6-1. IFT Status Codes

Off Heater power has been turned OFF by the electronics. The display shows 0% O,. Several con-

ditions may cause the OFF status:

1. The cell heater temperature is below -50°C. The thermocouple wires may be reversed.

2. The cell temperature is more than 70°C above the set point. The heater is out of control.
The triac module may have failed.

3. The cell heater thermocouple voltage has remained within +1.5 mV for more that 4 minutes.
The thermocouple may be shorted.

4. The AD590 voltage is below 50.0 mV (50K or -223°C). The AD590 is not connected.

5. The AD590 voltage is above 363 mV (363K or 90°C). If HPS is used with IFT, then IFT in-
terconnect board has JM1 in position connecting two AD590s in parallel.

PrbEr The probe is disconnected or cold, or leads are reversed.

HtrEr There is a fault within the heater system. The heater temperature is more than +25°C from the
set point. When the unit is first turned ON, HtrEr is normal. The heater may take 0.5 to 1.0
hours to warm up.

InCal The system is currently undergoing calibration. If Output Tracks is set to YES, the output will
show changing O, values. If Output Tracks is set to NO, the output will hold the pre-calibration
value.

LowO, The measured O, value is below the low O, alarm limit. The problem may be in the probe or the
process.

HiO, The measured O, value is above the high O, alarm limit. The problem may be in the probe or

the process.

NoGas Test gas pressure is too low. Pressure switches are set to trigger this alarm at 12 to 16 psig (83

to 110 kPa gage). Test gas regulators are usually set at 20 to 25 psig (138 to 172 kPa gage).

Possible causes are:

1. Atleast one test gas pressure switch is open.

2. Atest gas cylinder is empty.

3. Thereis an MPS or piping failure.

4. If MPS is not connected, CALRET and NOGAS signals should be jumpered on the intercon-
nect board.

CalEr An error occurred during the last calibration. The error may be one of the following:
1. The new calculated slope value is outside the range 34.5 to 57.6 mV/decade.
2. The new calculated constant value is outside the range +20.0 to -20.0 mV.

3. The test gas pressure switch opened during calibration.

Ensure that the proper test gases are being used, and that the gas flows are set properly. Refer
to Appendix D for additional MPS troubleshooting information.

ResHi The resistance calculated during the last good calibration was greater than the High Resistance
Alarm limit set in the calibration setup. The resistance limit may be set wrong, or there is a
problem with the probe.

Ok Operation appears to be normal.
(blank A possible failure within the IFT. Check the LED on the microprocessor board to help isolate
screen) problems. See IFT Problem in the troubleshooting tables.

6-2  Troubleshooting Rosemount Analytical Inc. A Division of Emerson Process Management



Instruction Manual
IB-106-300NH Rev. 4.3

World Class 3000 May 2005

6-4 HEATER PROBLEM b. The displayed O, value will read 0%.
For all heater troubleshooting, allow at least 30 c. Cell TC voltages will vary from normal.
minutes for the operating temperature to stabi- These voltages are found by accessing the
lize. After the warmup period, observe the sys- proper menu. In the IFT, use the DIAG-
tem status and the voltages of the cell TC and NOSTIC DATA sub-menu of the PROBE
the cold junction AD590. For heater related DATA menu.
problems:

Refer to Table 6-2 to troubleshoot heater related
a. The status line may read: HtrEr or OFF. problems.

Table 6-2. Heater Troubleshooting

Problem
Cause
Corrective Action

Status is HtrEr or OFF.
Cell TC < 28.4 mV.
Cold Junction 273 to 330 mV (normal).
O, Display = 0%
1. Blown fuse or faulty wiring.
Check all fuses and wiring for continuity and repair as needed. Verify that input power
jumpers are installed correctly. Check jumpers for proper configuration in IFT and HPS if used.
2. Heater failure.
In HPS with power OFF, check heater resistance at J2, terminals R/H. For 44 V heater, resis-
tance should be 11 to 14 ohms. For 115 V heater, resistance should be 67 to 77 ohms. Check
wiring, and replace heater if needed. Heater resistance can also be checked at the probe junc-
tion box:

e 44V heater: terminals 7 and 8 should measure 11 to 14 ohms.
e 115V heater: terminals 5 and 6 should measure 67 to 77 ohms. (Terminals 6 to 7 and 6 to
8 should be open circuits.)
3. Triac open.
Check the triac. Repair as needed.
4. Electronics failure.
First check and repair all related wiring. Check and repair electronics as needed.
5. Missing insulation around heater.
Check that insulation is in place and undamaged. Repair or replace insulation as needed.
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Table 6-2. Heater Troubleshooting (continued)

Problem
Cause
Corrective Action

Status is HtrEr or OFF.
Cell TC > 28.4 mV.
Cold Junction 273 to 330 mV (normal).
O, Display = 0%
1. Triac failure.
Check the triac. Repair as needed.
2. Wrong TC set point.
Check electronics manual and verify the set point; typically 1356°F (736°C).
3. Wrong heater voltage selected. HPS voltage jumpers setup wrong.
For 44 V heater, make sure JM7 is installed and JM8 is removed. For 115 V heater, JIM7 is
removed and JM8 is installed. The 115 V heater has an identifying stainless steel tag attached
in the junction box.

Status is HtrEr or OFF.
Cell TC <28.4 mV.
Cold Junction <273 mV.
O, Display = 0%
1. Wiring error, thermocouple wires reversed.
Verify TC wiring at junction box terminal and electronics. The yellow chromel line connects to
terminal 3. The red alumel line connects to terminal 4. Trace line through the HPS (if used)
and the electronics. Reverse wires if needed.
2. Faulty thermocouple. At a cold junction reference of 77°F (25°C), the probe TC should read about
29.3 mV.

Replace faulty thermocouple.
3. Faulty AD590. At normal ambient temperatures, cold junction sensor should be 273 to 330 mV.
Replace faulty sensor.

Status is HtrEr or OFF.
Cell TC =-40 mV.
Cold Junction 273 to 330 mV (normal).
O, Display = 0%
1. Faulty thermocouple connection or open.
Verify TC wiring at junction box terminal and electronics. The yellow chromel line connects to
terminal 3. The red alumel line connects to terminal 4. Trace line through the HPS (if used)
and the electronics. Repair connection or wiring as needed.
2. Thermocouple fault. At a cold junction reference of 77°F (25°C), the probe TC should read about

29.3 mV.
Replace faulty thermocouple.
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Troubleshooting Rosemount Analytical Inc. A Division of Emerson Process Management



Instruction Manual
IB-106-300NH Rev. 4.3

World Class 3000 May 2005

6-5 CELL PROBLEM e The displayed O, value will read 0% to

. : 99%.
For cell troubleshooting, as in heater problems,

you should allow at least 30 minutes for operat-
ing temperature to stabilize. After this warmup
period, observe the system status and cell volt-
age. If the heater is working, troubleshoot the
cell. If the heater is not working, refer to Heater
Problem, paragraph 6-4.

e It may be helpful to observe the calibration
status and parameters from the last calibra-
tion: Slope, Constant, and Cell Resistance.
In the CALIBRATE menu, VIEW CON-
STANTS shows previous calibration values,
and CALIBRATION STATUS shows the

e The status line may read: Low O,, Hi O,, latest values. If these values appear out of
CalEr, ResHi. range, perform a calibration before trouble-

shooting the cell.

e Access voltage values in the proper menu.
Use the DIAGNOSTIC DATA sub-menu of Refer to Table 6-3 to troubleshoot cell related
the PROBE DATA menu. problems.

Table 6-3. Cell Troubleshooting

Problem
Cause
Corrective Action

Status is LowO..
Cell mV =-127 mV.

1. Faulty cell connection or open. If the cell circuit is open, the cell output will show about -127 mV.
Check cable connection between the probe and the electronics. Check that the probe spring
presses the contact pad firmly onto the cell. Repair or replace faulty wires, spring, or connectors.

2. Electronics fault. Cell output is good, and the input to the electronics is good.
Check the electronics package. Replace the microprocessor or interface board as needed.

Status is ResHi or CalEr.
Cell mV =-20to 120 mV (normal).
1. Test gas flow not 5 scfh (2.4 L/min).
Check test gas flow and related piping. Rotameter should show 5 scfh. Adjust needle valve for
correct flow rate.
2. Incorrect test gas.
Confirm labels on test gas bottles are correct. Confirm High Gas and Low Gas values agree with
labels on test gas bottles. (Refer to menu map — SETUP-CALIBRATION, High Gas, Low Gas.)
Check all ports, cylinders, and gas lines for proper hookup. Change piping if necessary. Label
pipes for reference.
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Table 6-3. Cell Troubleshooting (continued)

Problem

Cause

Corrective Action

Status is ResHi or CalEr.

CellmVv =

1

2

3

4.

()]

-20to 120 mV (normal) (continued).
Reference air contamination (oil/water).
Clean or replace lines and valves as needed.
Cell leads reversed.
Check cell signal wiring from probe junction box to electronics, and correct wiring if needed.

Reference/test gas lines reversed.
Switch piping as needed.

Diffusion element fault. Diffusion element cracked, broken, missing, or plugged.
Replace diffusor or snubber as needed. Diffusors are disposable because it is difficult to clean a
diffusor and know the tiny pores are open. A flow and pressure test with a manometer is possi-
ble but usually not practical. To clean a snubber, blow off surface dirt with pressurized air and
clean the unit in an ultrasonic bath.

Faulty cell. Low sensor cell output when test gas is applied.
If test gas flow is good and there is low cell signal, replace the cell, or call the SCAN line for
assistance.

Typical cell output:

Test Gas mV
8.0% 18 to 25
0.4% 76 to 86

Cell performance degraded from aging.
Replace the sensor cell if its resistance has increased beyond 1 kOhm and the slope calculated
during calibration has decreased lower than 40 mV/decade.

Electronics fault. Cell output is good, and the input to the electronics is good.
Check the electronics package. Replace the microprocessor or interface board as needed.

Status is Res Hi.

Cellmv =
1.

2.

3.

-120 to 20 mV.

Cell leads reversed.
Check cell signal wiring from probe junction box to electronics, and correct wiring if needed.

Referenceltest gas lines reversed.
Switch piping as needed.

Reference air (nitrogen).
Confirm labels on test gas bottles are correct. 100% nitrogen must NOT be used as a zero gas
because cell protection will engage and affect the O, reading. Reference air should be clean, dry
instrument air prepared from ambient air with 20.95% O,.
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6-6 IFT PROBLEM Refer to Table 6-4 to troubleshoot IFT related
problems.
When an IFT problem is suspected, look at the
LED on the microprocessor board. The LED
may be OFF, ON, or flashing.

Table 6-4. IFT Troubleshooting

Problem
Cause
Corrective Action

IFT LED is OFF. IFT failure.
Fuse fault.
Check fuses on power supply board. Replace fuses as needed.
1. Power fault.
Check line voltage. Correct or turn main power ON.
2. Power supply fault.
Check voltage test points on the microprocessor board. Replace power supply board if needed.
3. Microprocessor board fault.
Replace microprocessor board.

IFT LED is steady ON. Heater or cell wiring problem.
1. Faulty wiring.
Check thermocouple and heater wires and connections for continuity. Repair as needed.

2. Jumpers set up wrong. JM1 on interconnect board, JM6 on microprocessor board, or JIM9 and JM10
on power supply board are configured incorrectly.

Check that jumpers are set up as follows:

e Without an HPS, JM1 and JM6 should be installed.
e With a 115 V probe heater, JM9 is installed.

e With a 44 V probe heater, JM10 is installed.

3. Status line is “OFF".
Turn OFF IFT power and restart. If light stays ON and both wiring and jumpers are OK, then re-
place the microprocessor board.

Faulty GUl or LDP (IFT LED is Flashing).

1. Microprocessor is hormal, but front panel indicators are not working properly.
Check connections to GUI or LDP, and repair or replace as needed.
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6-7 MPS PROBLEM 99%, and probe data will be in the normal
ranges. Consider two conditions, A and B.
MPS problems can occur with a status of C Err, Refer to Table 6-5 to troubleshoot problems with
R Hi, TGLow. The O, reading can be 0% to the MPS.

Table 6-5. MPS Troubleshooting

Problem
Cause
Corrective Action

Status is NoGas.
Cell mV is between -20 to 120 mV.
1. Regulator or plumbing fault. The test gas pressure is low for the indicated probe [20 to 25 psig (138 to
172 kPa gage)].
Check test gas pressure [should be 20 psig (138 kPa gage)], regulator, and lines. Reset, repair,
or replace the regulator as needed. If only one probe has low flow [less than 5 scfh (2.4 L/min)],
check lines, needle valve, connectors, and MPS solenoid for that probe.
2. Test gas low.
Replace empty test gas cylinder with full cylinder. Verify O, concentration.
3. Wiring fault.
Confirm proper wiring and continuity between MPS and electronics. Repair as needed.
4. Pressure switch fault.
Pressure switch is factory set at 16 psig (68.9 kPa gage). Set test gas regulator pressure to 20
psig (138 kPa gage) to avoid nuisance alarms. Replace faulty switch with a new one if test gas
supply is good.

Status is ResHi or CalEr.
Cell mV is between -20 to 120 mV.
The CalEr occurs when the slope calculated from the last calibration was out of range. CalEr can be
caused by leaks, a faulty diffusor or sensor cell, erroneous test gas values, or not enough test gas time.
Each test gas should be supplied for at least three minutes.
1. Flowmeter set incorrectly.
The flowmeter for each probe must be set individually. Flow should be 5 scfh (2.4 L/min).
2. Wiring fault.
Confirm proper wiring and continuity between MPS and electronics.
3. Piping fault. Faulty gas line or regulator.
Check gas line, valves, and regulators for blockage or corrosion. Repair or replace as needed.
4. Solenoid fault.
Verify nominal 24 VDC at HI GAS, LOW GAS, IN CAL, and CAL RET connections. Voltages
should drop to about 4 VDC. If voltage is present but solenoid does not work, replace the
solenoid.
5. Termination board fault.
Verify 24 VDC at J11 on termination board. Repair or replace termination board or connectors as
needed.
6. Power supply fault.
Verify power supply fuses and output are good and that line voltage is present at J1. Repair or
replace the power supply as needed.
7. Power fault.
Check fuses, mains, and circuit breakers. Repair or replace as needed.
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6-8 PERFORMANCE PROBLEM (PROCESS read between 0 to 99%, but the reading may be
RESPONSE IS SUSPECT) unstable. The status line may read OK, and

O, readings may not always agree with known PROBE DATA voltages may read normal.

process conditions. Such a discrepancy can be
the first sign of a problem either in the process Refer to Table 6-6 to troubleshoot performance

or the World Class 3000. The O, display will problems.

Table 6-6. Performance Problem Troubleshooting

Problem
Cause
Corrective Action

Status is OK.
Cell mVis -20 to 120 mV (normal).
O, display is stable but not expected value.
Such a condition occurs during various kinds of leaks and data output faults.
1. Mounting flange leak.
Reseal the flange, and tighten bolts properly.
2. Test gas line leak.
Since the test gas line is under positive pressure, the line can be tested with a bubbling liquid
such as SNOOP™. Repair or replace as needed.
3. Silicon hose break. Leaks may occur in the silicon rubber hose in the probe junction box.
Replace hose.
4. Air ingress from leaky duct.
Check condition of duct, gas lines, and fittings. If duct has air ingress upstream of probe, re-site
the probe or fix the leak.
5. Analog output or recorder fault.
Measure analog output in voltage or milliamps as set up on the analog output board and soft-
ware. If analog output is not in range, replace the microprocessor board in the IFT. Check re-
corder function, and repair as needed.
6. Random spiking of the analog output to 0 mA dc.
Check the power supply voltage. If suspect, replace the power supply board in the IFT.

Status is OK.
Cell mVis -20 to 120 mV (normal).
O, display is unstable.
1. Process variations.
Analyze the process for even flows of gases or materials. Check the operation of dampers and
control valves. Repair process devices, procedures, and flows as needed. Depending on the
process, some variation may be normal.
2. Pad to cell connection fault.
Check pad and contact for cleanliness, and clean as needed. Check spring tension, and replace
as needed.
3. Grounding fault.
Check all wiring for continuity and connections for cleanliness and lack of corrosion. Repair as
needed.
4. Improper line voltage.
Check line voltage circuit for proper polarity and/or "hot" and "neutral” circuitry.
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SECTION 7

RETURN OF MATERIAL

7-1 If factory repair of equipment is required, pro-
ceed as follows:

a. Secure a return authorization number from

Rosemount Analytical Inc.

a Rosemount Analytical Sales Office or rep-
resentative before returning the equipment.
Equipment must be returned with complete
identification in accordance with Rosemount
Analytical instructions or it will not be ac-
cepted.

In no event will Rosemount Analytical be
responsible for equipment returned without
proper authorization and identification.

Carefully pack faulty unit in a sturdy box
with sufficient shock absorbing material to
insure that no additional damage will occur
during shipping.

In a cover letter, describe completely:

1. The symptoms from which it was de-
termined that the equipment is faulty.

2. The environment in which the equip-
ment has been operating (housing,
weather, vibration, dust, etc.).

3. Site from which equipment was
removed.

4. Whether warranty or nonwarranty
service is requested.

A Division of Emerson Process Management

5. Complete shipping instructions for re-
turn of equipment.

6. Reference the return authorization
number.

Enclose a cover letter and purchase order
and ship the equipment according to the
instructions provided in the Rosemount
Analytical Return Authorization, prepaid, to:

PAD Repair Depot Dock C

c/o Emerson Process Management
11100 Brittmoore Park Drive
Houston, TX 77041

If warranty service is requested, the faulty
unit will be carefully inspected and tested at
the factory. If failure was due to conditions
listed in the standard Rosemount Analytical
warranty, the faulty unit will be repaired or
replaced at Rosemount Analytical's option,
and an operating unit will be returned to the
customer in accordance with shipping in-
structions furnished in the cover letter.

For equipment no longer under warranty,
the equipment will be repaired at the factory
and returned as directed by the purchase
order and shipping instructions.

Return of Material  7-1
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SECTION 8
APPENDICES

APPENDIX A. WORLD CLASS 3000 OXYGEN ANALYZER (PROBE)
APPENDIX B. HPS 3000 HEATER POWER SUPPLY

APPENDIX D. MPS 3000 MULTIPROBE CALIBRATION GAS SEQUENCER
APPENDIX E. IFT 3000 INTELLIGENT FIELD TRANSMITTER

APPENDIX J. HART COMMUNICATOR MODEL 375D9E IFT 3000 APPLICATIONS
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NOTE: NOT ALL PARTS SHOWN ARE AVAILABLE FOR

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Heater, Strut, and Backplate Assembly
Diffusion Assembly

Retainer Screw

Cell and Flange

Corrugated Seal

Probe Tube Assembly

Screw

Washer

Cover Chain Screw

Cover Chain

Probe Junction Box Cover
Cover Gasket

Wiring Diagram

O-Ring

Terminal Block Screws
Terminal Block

Terminal Block Marker
Terminal Block Mounting Plate

PURCHASE SEPARATELY. FOR LIST OF
AVAILABLE PARTS, SEE TABLE A-3.

1.
2.
3.
4.
5.
6.
7.
8.
9.

Probe Junction Box Screws
Hose Clamp

Hose

Gas Connection

Seal Cap

Label

Probe Junction Box

Ground Wires

Insulating Gasket NOTE: ITEM CALIBRATION GAS TUBE,
Washer FITS INTO HOLES[}WHEN PROBE 1S
Screw ASSEMBLED.

21240005

Figure A-1. Oxygen Analyzer (Probe) Exploded View

A-0 Appendices Rosemount Analytical Inc. A Division of Emerson Process Management
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APPENDIX A, REV. 3.9
WORLD CLASS 3000 OXYGEN ANALYZER (PROBE)

DESCRIPTION
WARNING | A-1 OXYGEN ANALYZER (PROBE) - GENERAL

Read the " Safety instructions for the The Oxygen Analyzer (Probe), Figure A-1, con-
wiring and installation of this appara- sists of three component groups: probe exterior,
tus” at the front of this Instruction inner probe, and probe junction box, Figure A-2.
Bulletin. Failure to follow the safety
instructions could result in serious
injury or death.

PROBE

EXTERIOR

(SENSING CELL INSTALLED)

INTERIOR

JUNCTION

21240006

Figure A-2. Main Probe Components
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Table A-1. Specifications for Oxygen Analyzing Equipment.”?

Probe lengths, nominal

Temperature limits in process
measurement area
Standard/current output
O, indication (Digital display
and analog OULPUL).......ccuuvieieeeeee e e

System speed of response
ReSOIUtION SENSILIVILY .....eeveieiiiiiie e
HPS 3000 housing
Probe reference air flow

Calibration gas mixtures

Calibration gas flow
HPS 3000 Power supply
HPS 3000 Power requirement
HPS 3000 Ambient Operating Temperature
Ambient operating temperature (Probe Junction Box)
Approximate shipping weights:
18 inch (457 mm) package
3 foot (0.91 m) package
6 foot (1.83 m) package
9 foot (2.74 m) package
12 foot (3.66 m) package

18 inches (457 mm), 3 feet (0.91 m), 6 feet
(1.83 m), 9 feet (2.74 m), or 12 feet (3.66 m),
depending on duct dimensions

50° to 1300°F (10° to 704°C)
4-20 mA dc signal (factory set)

0.1% O, or +3% of reading, whichever is
greater using Rosemount Analytical calibration
gases

less than 3 seconds (amplifier output)

0.01% O, transmitted signal

NEMA 4X (IP56)

2 scfh (56.6 L/hr) clean, dry, instrument quality
air (20.95% O,), regulated to 5 psi (34 kPa)
Rosemount Hagan Calibration Gas Kit Part No.
6296A27G01 contains 0.4% O,N, Nominal and
8% O,N, Nominal

5 scfh (141.6 L/hr)

100/110/220 +10% Vac at 50/60 Hz

32° to 120°F (0° to 50°C)
300°F (150°C) max

55 pounds (24.97 kg)
60 pounds (27.24 kg)
65 pounds (29.51 kg)
72 pounds (32.66 kg)
78 pounds (35.38 kg)

LAll static performance characteristics are with operating variables constant.

2Equipment ordered utilizing this document as reference will be supplied to the USA standard design. Custom-
ers requiring the EEC standard design should request the EEC documentation and utilize its ordering data.
Temperatures over 1000°F (537°C) may affect the ease of field cell replaceability.

A-2  Appendices Rosemount Analytical Inc. A Division of Emerson Process Management
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A-2 PROBE ASSEMBLY EXTERIOR

Primary probe exterior components include a
flange-mounted zirconium oxide cell, mounted
on a tube assembly and protected by a snubber
diffusion assembly.

a. Cell and Flange Assembly

The primary component in the cell and
flange assembly, Figure A-3, is a
yttria-stabilized zirconium oxide cell. It cre-
ates an electrical signal when the oxygen
level on one side is out of balance with the
oxygen level on the other side. This signal
is proportional to the difference in oxygen
levels.

b. Probe Tube Assembly

Four screws secure the cell and flange as-
sembly, Figure A-3, to the probe tube as-
sembly. When in place, the cell is inside the
tube.

The tube assembly includes a flange which
mates with a stack-mounted flange (shown
attached to the probe flange in Figure A-2).
Studs on the stack flange make installation
easy. There is also a tube to carry
calibration gas from the probe junction box
to the process side of the cell during
calibration.

PROBE TUBE

CORRUGATED
SEAL

CELL AND

21240007

Figure A-3. Cell and Tube Assemblies

Rosemount Analytical Inc. A Division of Emerson Process Management

c. Snubber Diffusion Assembly

The snubber diffusion assembly protects
the cell from heavy particles and isolates
the cell from changes in temperature. The
snubber diffusion assembly threads onto
the cell and flange assembly. Pin spanner
wrenches (probe disassembly kit
3535B42G01) are applied to holes in the
snubber diffusion element hub to remove or
install the snubber diffusion assembly.

An optional ceramic diffusor element and
vee deflector, shown in Figure A-4, is
available. The ceramic diffusor assembly is
also available in a flame arresting version to
keep heat from the cell from igniting flue
gases.

Systems that use an abrasive shield require
a special snubber diffusion assembly with a
hub that is grooved to accept two dust seal
gaskets. This special diffusor is available in
both snubber and ceramic versions. See
Probe Options, section A-6.

DIFFUSION
ELEMENT

PIN
WRENCH VEE

DEFLECTOR

21240024

Figure A-4. Optional Ceramic Diffusor and Vee
Deflector Assembly
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A-3

Cell - General

The components which make up the cell are
machined to close tolerances and
assembled with care to provide accurate
oxygen measurements. Any replacement
requires attention to detail and care in
assembly to provide good results.

Failure to follow the instructions in
this manual could cause danger to
personnel and equipment. Read and
follow instructions in this manual
carefully.

EVARNING

The oxygen probe includes an inner
electrode for the cell assembly. It consists of
a platinum pad and a platinum/inconel
composite wire which produces the cell
constant offset voltage described in the
Nernst equation.

With this pad and wire, the constant will be
between -10 and +15 mV. The cell constant
is noted in the calibration data sheet
supplied with each probe.

Every probe should be calibrated and
checked after repair or replacement of cell,
pad and wire, heater, and thermocouple, or
after disassembly of the probe.

INNER PROBE ASSEMBLY

The inner probe assembly, Figure A-5, consists
of six main parts:

a.

Ceramic support rod with four holes running
through the length. The holes serve as
insulated paths for the cell signal wire and
thermocouple wires.

A-4  Appendices

b. A heater that is helically wrapped on a
quartz support cylinder and insulated.

c. A chromel-alumel thermocouple which acts
as the sensing element for the temperature
controller. (Not visible in Figure A-5; located
within ceramic support rod.)

d. A platinum screen pad which forms
electrical contact with the inner electrode of
the electrochemical cell. (Not visible in
Figure A-5; located at end of ceramic
support rod.) The pad is attached to an
inconel wire which carries the signal to the
terminal strip.

e. A V-strut assembly to give support to the
inner probe assembly.

f.  Atube to carry reference air to the cell.

Turn to Service and Normal Maintenance, for
repair procedures for probe components.

HEATER

INSULATING
GASKET  REFERENCE

V-STRUT AIR TUBE

CERAMIC
SUPPORT
ROD

27270015

Figure A-5. Inner Probe Assembly

Rosemount Analytical Inc. A Division of Emerson Process Management
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Rosemount Analytical Inc.

PROBE
JUNCTION BOX
TERMINAL COVER
STRIP

\ \

\ ™\
= N [
o @
iO)O
& @ @
SRS SE S S SP SESP)
SIS S S
Uﬂﬂﬂiﬂ e Elnnﬂ
=) |

|

CALIBRATION A-5
GAS FITTING
REFERENCE
AIR FITTING 27570016
Figure A-6. Probe Junction Box
PROBE JUNCTION BOX
The probe junction box, Figure A-6, is
positioned at the external end of the probe and
contains a terminal strip for electrical
connections and fittings for reference air and
calibration gases. Fittings are for 0.250 inch
stainless steel tubing on American units and
6 mm on European units. The calibration fitting
has a seal cap which must remain in place
except during calibration. A tubing fitting is also
supplied to be used with the calibration gas
supply during calibration. A

If the calibration gas bottles will be permanently
hooked up to the probe, a manual block valve is
required at the probe (between the calibration
fitting and the gas line) to prevent condensation
of flue gas down the calibration gas line.

During operation and calibration, reference air is
supplied through the reference air fitting to the
reference side of the cell. This gives the system
a known quantity of oxygen with which to
compare the oxygen level in the process gas.
Though ambient air can be used for this
purpose, accuracy can only be assured if a
reference air set is used.

A Division of Emerson Process Management

During calibration, two gases of different known
oxygen concentrations are injected one at a
time through the calibration gas fitting. Stainless
steel tubing delivers this gas to the process side
of the cell. In a healthy cell, the difference in
oxygen pressure from the process side to the
reference side of the cell will cause a millivolt
output proportional to the difference in oxygen
levels. The electronics unit can use the two
millivolt outputs caused by the two calibration
gases for either automatic or semi-automatic
calibration.

CAUTION

Do not attempt to remove a process
gas sample through either gas fitting.
Hot gases from the process would
damage gas hoses in the probe
junction box.

CABLE ASSEMBLY

The system uses a 7-conductor cable to
connect the probe to the electronics package.
Standard length for this cable is 20 feet (6 m),
but lengths up to 150 feet (45 m) are available.
The seven conductors include one shielded pair
of wires for the cell millivolt signal, one shielded
pair of type K wires for the thermocouple, and
three individual 16-gauge wires for the heater
and for ground. The assembled conductors are
wrapped by a type K Teflon™ jacket and
braided stainless steel shield. The Teflon™ and
stainless steel jacketing is suitable for high
temperature use. All metal shields are isolated
at the probe end and connect by drain wires to
ground at the electronics.

PROBE OPTIONS

a. Abrasive Shield Assembly

The abrasive shield assembly, Figure A-7,
is a stainless-steel tube that surrounds the
probe assembly. The shield protects the
probe against particle abrasion and
corrosive condensations, provides a guide
for ease of insertion, and acts as a probe
position support, especially for longer length
probes. The abrasive shield assembly uses
a modified diffusor and vee deflector
assembly, fitted with dual dust seal packing.

Appendices  A-5
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(02) 2, _ 187 A
187 I._B
A—] K

$3.584 B T | L
#3.554
90°
~
ON INSIDE ® BREAK \
FCO)R SMOOTHG on |
ROUNDED EDGE ON
A—’l L BOTH ENDS |-
OF CHAMFER
45 MIN —] | 5
.
6.00 |
Yo}
o
«— SKIN CUT FACE FOR 90°
VIEW A VIEW B

$0.75 THRU 4 PLS,
EQ SP ON ¢ 4.75 B.C.

NOTES: &WELD ON BOTH SIDES WITH EXPANDING
CHILL BLOCK.

2 BEFORE WELDING, BUTT ITEM 2 OR 4 WITH
ITEM 1 AS SHOWN.

.745
16860033 EDIA ON A 7.50 DIA B.C. (REF)

Figure A-7. Abrasive Shield Assembly
NOTE

In highly abrasive applications, rotate the shield 90 degrees at normal
service intervals to present a new wear surface to the abrasive flow stream.
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P0010 19280010

Figure A-8. Ceramic Diffusion/Dust Seal Assembly Figure A-10. Ceramic Diffusion Assembly

These modified diffusion and vee deflector c. Flame Arrestor Diffusion Assembly
assemblies are available in standard, Figure

A-8, and flame arrestor version, Figure A-9. Where a high concentration of unburned

fuel is present in the exhaust gases, a flame
arrestor diffusion assembly, Figure A-9 and

b. Ceramic Diffusion Assembly Figure A-11 is recommended

The ceramic diffusion assembly, Figure The flame arrestor diffusion assembly in-

A-10, is the traditional design for the probe. cludes a set of baffles between the cell and

e stack gases. This keeps 1500 (816°C)
f f ¥hp b 9 cell temperatures from igniting unburned
ace area for the probe. fuel in the stack.

P0012

P0011

Figure A-9. Flame Arrestor Diffusion/Dust Figure A-11. Flame Arrestor Diffusion Assembly
Seal Assembly

Rosemount Analytical Inc. A Division of Emerson Process Management Appendices  A-7
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d. Snubber Diffusion/Dust Seal Assembly

The snubber diffusion/dust seal assembly,
Figure A-12, is used in applications where
an abrasive shield is to be used with a
snubber type diffusion element. The dust
seal consists of two rings of packing to pre-
vent abrasive dust from collecting inside the
abrasive shield.

Figure A-12. Snubber Diffusion/Dust
Seal Assembly

e. Cup-Type Diffusion Assembly

The cup-type diffusion assembly, Figure
A-13, is used in high-temperature applica-
tions where frequent diffusion element
plugging is a problem. This element may be
used with or without an abrasive shield.

Figure A-13. Cup-Type Diffusion/Dust
Seal Assembly

A-8 Appendices

Figure A-14. Cup-Type Diffusion Assembly

f. Bypass Probe Options

For processes where the flue gas exceeds
the maximum allowable temperature of
1300°F (704°C) a bypass sensor package
can be employed. The bypass system uses
an 18 inch (457 mm) or 3 foot (0.92 m)
probe mounted externally on the stack or
duct. The process or exhaust gases are di-
rected out to the probe through a passive
sampling system using inconel tubes. Flue
gas flow induces the movement of gases
into, through, and out of the bypass unit.
The bypass arrangement does not require
the use of aspiration air and the gas which
flows past the probe is returned to the stack
or duct.

The bypass probe package is normally used
for process temperatures of 1300°F (704°C)
to 2000°F (1094°C). A higher temperature
version of the bypass provides for operation
at temperatures up to 2500°F (1372°C). In
this version the pick up tubes are made of a
special high-temperature alloy.

Overall dimensions and mounting details of
the American and European bypass sys-
tems are shown in Figure A-15.

g. Probe Mounting Jacket Options

A probe mounting jacket option is available to
allow the probe to operate at temperatures of
up to 2000°F (1095°C). A separate Instruction
Bulletin is available for this option.

Rosemount Analytical Inc. A Division of Emerson Process Management
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FLANGE
STYLE ANSI Jis DIN
PARTS LIST PARTS LIST UNITS: INCHES GROUPNOTE | A (B | c | A|B|c|A|B]C
NOTE DEFINER 3D39004 GROUP
MAIL CODE
SIZE- PART NUMBER

ITEM PART NAME REFERENCE INFORMATION OR REF DWG | GO1 | G02 | Go3 | Go4 | Gos | Goe | Go7 | Gos | Goo
o1 WORLD CLASS 3000 | DWG | PROBE 18 IN. ORDER FhoM

02 GAS PICK-UP DWG |3 FT 4507C26G01 1

03 GAS PICK-UP DWG |6 FT 4507C26G02 1

04 GAS PICK-UP DWG |9 FT 4507C26G03 1

05 ANALYZER HOUSING | DWG | FOR WORLD CLASS 3000 ANSI | 3D39005G01 1 1 1

06 MTG HARDWARE DWG | FOR ANSI FLANGE 3535B58G01 1 1 1

07 MTG HARDWARE DWG | FOR JIS 3535B58G03 1 1 1

08 MTG HARDWARE DWG | FOR DIN 3535B58G05 1 1 1
09 ANALYZER HOUSING | DWG | FOR JIS 3D39005G02 1 1 1

10 ANALYZER HOUSING | DWG | FOR DIN 3D39005G03 1 1 1
1 GAS PICK-UP DWG | FOR JIS 3 FT 4507C26G04 1

12 GAS PICK-UP DWG | FOR JIS 6 FT 4507C26G05 1

13 GAS PICK-UP DWG | FOR JIS 9 FT 4507C26G06 1

14 GAS PICK-UP DWG | FOR DIN 3 FT 4507C26G07 1

15 GAS PICK-UP DWG | FOR DIN 6 FT 4507C26G08 1

16 GAS PICK-UP DWG | FOR DIN 9 FT 4507C26G09 1

Extended Temperature By-Pass Arrangements (2400°F; 1300°C)

GROUP
PART NO. CODE DESCRIPTION
1U0571 G0o1 3’ By-pass Package with ANSI bolt pattern.
1U0571 G02 6’ By-pass Package with ANSI bolt pattern.
1U0571 G03 9’ By-pass Package with ANSI bolt pattern.
1U0571 G04 3’ By-pass Package with JIS bolt pattern.
1U0571 G05 6’ By-pass Package with JIS bolt pattern.
1U0571 G06 9’ By-pass Package with JIS bolt pattern.
1U0571 G07 3’ By-pass Package with DIN bolt pattern.
1U0571 G08 6’ By-pass Package with DIN bolt pattern.
1U0571 G09 9’ By-pass Package with DIN bolt pattern.

Figure A-15. Bypass Probe Option (Sheet 3 of 3)
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A-7 OVERVIEW

PROBE TROUBLESHOOTING

1. The system does not respond to
changes in the oxygen concentration.

The probe troubleshooting section describes
how to identify and isolate faults which may de-
velop in the probe assembly.

EVARNING

Install all protective equipment and
safety ground leads after trouble-
shooting. Failure to replace covers
and ground leads could result in seri-
ous injury or death.

A-8

a. Probe Faults

PROBE TROUBLESHOOTING

Listed below are the four symptoms of

probe failure.

2. The system responds to oxygen
changes but does not give the correct

indication.

3. The system does not give an accept-
able indication of the value of the oxy-
gen calibration gas being applied
during calibration.

4. The system takes a long time to return
to the flue gas value after the calibra-
tion gas is turned off.

b. Table A-2 provides a guide to fault finding
for the above symptoms.

c. Figure A-16 and Figure A-17 provide an al-
ternate approach to finding probe related

problems.

Table A-2. Fault Finding

Symptom

Check

Fault

Remedy

1. No response to oxy-
gen concentration
change when:

Heater is cold and TC
mV output is less than
set point

Heater is hot and T/C
mV output is at set
point £0.2 mV

Thermocouple continuity

Heater cold resistance to
be 11 ohm to 14 ohm

Triac O/P to heater

Recorder chart

Cell mV input to electron-
ics and cell mV at probe
junction box

Thermocouple failure

Heater failure

Failure of electronics

Recorder failure

No cell mV at probe when
calibration gas applied

Probe cell mV OK but no
input to electronics

Cell mV satisfactory both
at probe junction box and
input to electronics - fail-
ure of electronics

Replace thermocouple
or return probe to
Rosemount Analytical.

Replace heater or return
probe to Rosemount Ana-
lytical.

Check HPS and electron-
ics package.

See Recorder Instruction
Bulletin.

Replace cell or return
probe to Rosemount Ana-
lytical.

Check out cable
connection.

Check electronics
package.

A-12  Appendices
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Table A-2. Fault Finding (Continued)

Symptom

Check

Fault

Remedy

2. System responds to
oxygen concentration
changes but does not
give correct indication

Good response, with
incorrect indication

Recorder or remote
indicator

System calibration

Probe mounting and con-
dition of duct

Cell mV input to
electronics

Calibration error

Calibration error

Air ingress into duct

Failure of electronics

Recalibrate recorder or
indicator. Reference Re-
corder Instruction Manual.

Recalibrate system.

Stop air leaks or resite
probe.

Check electronics
package.

3. System does not give
accurate indication of
applied calibration gas

Calibration gas input port

Ceramic diffusion element

Blocked port

Diffusion element cracked,
broken, or missing

Clean port. If the flue gas
is condensing in the cali-
bration gas line, insulate
the back of the probe.
Make sure that the cali-
bration gas line is capped
between calibrations, or a
check valve is installed.

Replace diffusion element.

4. System takes a long
time to return to flue
gas value after calibra-
tion gas is turned off

Diffusion element

Plugged diffusion element

Change diffusion element
or snubber diffusion
element.

5. Probe passes calibra-
tion, but appears to
read high.

Check calibration gas fit-
ting.

Check calibration gas
hoses or tubing.

Cell flange corrugated
seal.

If equipped with an abra-
sive shield, check flange
mounting gasket.

Leak in gasket, or calibra-
tion gas fittings or tubing.

Leak in calibration gas
hose or tubing.

Leaking seal.

Leaking gasket.

Repair leak.

Repair hose or tubing/

Replace seal.

Replace gasket.

6. Probe passes calibra-
tion, but appears to
read low.

Flow calibration gas to the
probe until reading stabi-
lizes. Shut off calibration
gas and note the time re-
quired to return to process
gas values. Time should
be <20 sec. (<40 sec. for
hazardous area probes).

Plugged diffuser element
from high process par-
ticulate may cause a cali-
bration shift.

Replace diffuser.

Rosemount Analytical Inc.

A Division of Emerson Process Management
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CHECK CELL MV TERMINALS 1 & 2
IN PROBE JUNCTION BOX

DOES CELL MV CORRESPOND WITH
EXPECTED O, CONCENTRATION

NO - ZERO OR VERY LOW

NO - HIGH

MEANS LOW O, OR
COMBUSTIBLES IN GAS
STREAM. RECONFIRM THE
O, CONCENTRATION

CHECK ELECTRONICS CHECK CELL
AND CELL MV I/P RESISTANCE
TO ELECTRONICS

CHECK CABLE

OK TOO HIGH

PULL PROBE AND CHECK REPLACE CELL
FOR CRACKED DIFFUSION
ELEMENT OR CRACKED CELL

Figure A-16. Flowchart of Probe Related Problems, #1
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CHECK THERMOCOUPLE MV AT TERMINALS
3 AND 4 IN PROBE JUNCTION BOX

IS IT ABOUT SET POINT MV 10.2 MV? (THE MV MEASURED IS NOT YET
COLD JUNCTION COMPENSATED SO IT WILL VARY BY -0.022 MV PER
DEGREE FAHRENHEIT RISE IN THE TEMPERATURE OF THE ELECTRONICS
BOX LOCATION. NORMAL IS SET POINT MV AT 77°F [25°C].)

HEATER, THERMOCOUPLE AND

R YES  CONTROL IS SATISFACTORY.

' REFER TO HEATER POWER
SUPPLY TROUBLESHOOTING.

NO

IS IT HIGHER, LOWER,
OR ZERO?

HIGHER

?\\ LOWER

THERMOCOUPLE

1. ALLOW ADDITIONAL TIME
FOR TEMP CONTROL TO
SETTLE.

2. COLD JUNCTION TEMP HEATER MAY BE DEAD.

Rosemount Analytical Inc.

AT ELECTRONICS BOX
MAY BE MUCH LOWER
THAN 77°F (25°C).

3. CONFIRM MV VALUE ON
ELECTRONICS UNIT. IF OK,
RESOLVE DIFFERENCE
BETWEEN VOLTMETER AND
ELECTRONICS.

REPLACE
THERMOCOUPLE

THERMOCOUPLE MAY
BE READING STACK
TEMPERATURE.

1.CHECK HEATER FUSE
AND TRIAC OUTPUT
TO HEATER.

2.CHECK HEATER
CONDITION.
TURN OFF POWER.
RESISTANCE BETWEEN
TERMINALS 7 AND 8
SHOULD BE 11-14 OHMS.
RESISTANCE BETWEEN
TERMINALS 6 AND 7
AND 6 AND 8 SHOULD
BE OPEN CIRCUIT.
IF FAILED, REPLACE
HEATER.

Figure A-17. Flowchart of Probe Related Problems, #2

A Division of Emerson Process Management
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SERVICE AND NORMAL

A v

MAINTENANCE

UPON COMPLETING INSTALLATION, MAKE SURE THAT THE PROBE IS TURNED ON AND OPERATING
PRIOR TO FIRING UP THE COMBUSTION PROCESS. DAMAGE CAN RESULT FROM HAVING A COLD
PROBE EXPOSED TO THE PROCESS GASES.

During outages, and if possible, leave all probes running to prevent condensation and prema-

ture aging from thermal cycling.

CAUTION

remove them from the wash area.

If the ducts will be washed down during outage, MAKE SURE to power down the probes and

A-9 OVERVIEW

This section describes routine maintenance of
the oxygen analyzer probe. Spare parts referred
to are available from Rosemount Analytical.
Probe disassembly kit 3535B42G01 contains

precise surface finishes. Do not remove items
from packaging until they are ready to be used.
Spanner wrenches and hex wrenches needed for
this procedure are part of an available special
tools kit, Table A-3.

the required spanner and hex wrenches. Refer
to the following section of this appendix for part
numbers and ordering information.

IVARNING

Install all protective equipment covers
and safety ground leads after equip-
ment repair or service. Failure to in-
stall covers and ground leads could
result in serious injury or death.

WARNING |

Wear heat resistant gloves and cloth-
ing to remove probe from stack. Nor-
mal operating temperatures of diffusor
and vee deflector are approximately
600° to 800°F (316° to 427°C). They
could cause severe burns.

Disconnect and lock out power before
working on any electrical components.
There is voltage up to 115 Vac.

A-10 PROBE RECALIBRATION

The oxygen analyzer system should be cali-
brated when commissioned. Under normal cir-
cumstances the probe will not require frequent
calibration. When calibration is required, follow
the procedure described in the Instruction Bulle-
tin applicable to your electronics package.

CAUTION

Do not remove cell unless it is certain
that replacement is needed. Removal
may damage cell and platinum pad. Go
through complete troubleshooting
procedure to make sure cell needs re-
placement before removing it.

A-11 CELL REPLACEMENT

This paragraph covers oxygen sensing cell re-
placement. Do not attempt to replace the cell
until all other possibilities for poor performance
have been considered. If cell replacement is
needed, order cell replacement kit, Table A-3.

The cell replacement kit contains a cell and
flange assembly, corrugated seal, setscrews,
socket head cap screws, and anti-seize com-
pound. Items are carefully packaged to preserve

a. Disconnect and lock out power to electron-
ics. Shut off and disconnect reference air
and calibration gas supplies from probe
junction box, Figure A-18. Wearing heat re-
sistant gloves and clothing, remove probe
assembly from stack carefully and allow to
cool to room temperature. Do not attempt to
work on unit until it has cooled to a comfort-
able working temperature.

A-16  Appendices Rosemount Analytical Inc. A Division of Emerson Process Management
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INCONEL HEATER
CELL WIRE WIRES
(CLEAR (BLACK THERMOCOUPLE -
SLEEVING) SLEEVING) (RED ALUMEL)
\ /

\

vz

1\
\

A

/
/

14

—

BOMB TAIL
CONNECTOR —

7
CELL EXTENSION _| (f

D|

&

B

WIRE (ORANGE)

,%

o

A 4 5/6/7/8

N

™ THERMOCOUPLE +

CALIBRATION
GAS FITTING

CABLE

(YELLOW CHROMEL)

REFERENCE
AIR FITTING

PROBE JUNCTION
BOX COVER

S

2

27270019

Figure A-18. Cell Wiring Connection

b. If the probe uses the standard diffusion to gently pry the flange away from the
element, use a spanner wrench to remove probe. Note that the contact pad inside the
the diffusion element. probe will sometimes fuse to the oxygen

c. If equipped with the optional ceramic diffusor sensing cell. If the cellis fused to the con-

) . tact pad, push the cell assembly back into
assembly, remove and discard setscrews, . .
Figure A-19, and remove vee deflector. Use the_ probe _(agamst spring pressure), and
spanner wre'nches from probe disasserﬁbly quickly twist the cell assembly. The cell and
kit, Table A-3, to turn hub free from retainer contact pad should separate. If the contact
Inépect diffusi’on element. If damaged, re- . pad stays fused to the cell, a new con-
place element ' ' tact/thermocouple assembly must be in-
) stalled. Disconnect the cell and the
d. Loosen four socket head cap screws from thermocouple wires at the probe junction

the cell and flange assembly and remove
the assembly and the corrugated seal. The
cell flange has a notch which may be used

Rosemount Analytical Inc. A Division of Emerson Process Management

box, and withdraw the cell with the wires still
attached (see paragraph A-13).
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PIN
WRENCH

RETAINER

OPTIONAL CERAMIC
7/ DIFFUSION ELEMENT

CEMENT
PORT

CEMENT &
FILLET

VEE
DEFLECTOR

21240026

Figure A-19. Removal of Optional Diffusor
and Vee Deflector

PROBE TUBE
(NOT INCLUDED
IN KIT)

/

CORRUGATED
SEAL

CELL AND
FLANGE
ASSEMBLY

SOCKET HEAD
CAP SCREWS

CALIBRATION GAS
PASSAGE

21240009

Figure A-20. Cell Replacement Kit

e. If contact assembly is damaged, replace
contact and thermocouple according to
paragraph A-13, Replacement of Contact
and Thermocouple Assembly.

f. Remove and discard corrugated seal. Clean
mating faces of probe tube and retainer.
Remove burrs and raised surfaces with
block of wood and crocus cloth. Clean
threads on retainer and hub.

A-18 Appendices

A-12

Rosemount Analytical Inc.

g. Rub a small amount of anti-seize on both
sides of new corrugated seal.

h. Assemble cell and flange assembly, corru-
gated seal, and probe tube. Make sure the
calibration tube lines up with the calibration
gas passage in each component. Apply a
small amount of anti-seize compound to
screw threads and use screws to secure
assembly. Torque to 55 in-lbs (4 N-m).

i. Apply anti-seize compound to threads of
cell assembly, hub, and setscrews. Reinstall
hub on cell assembly. Using pin spanner
wrenches, torque to 10 ft-lbs (14 N-m). If
applicable, reinstall vee deflector, orienting
apex toward gas flow. Secure with
setscrews and anti-seize compound.
Torque to 25 in-lbs (2.8 N-m).

j. On systems equipped with an abrasive
shield, install dust seal gaskets, with joints
180° apart.

k. Reinstall probe and gasket on stack flange.
If there is an abrasive shield in the stack,
make sure dust seal gaskets are in place as
they enter 15° reducing cone.

I.  Turn power on to electronics and monitor
thermocouple output. It should stabilize at
29.3 £0.2 mV. Set reference air flow at 2 scfh
(56.6 L/hr). After probe stabilizes, calibrate
probe per Instruction Bulletin applicable to
your electronics package. If new components
have been installed, repeat calibration after
24 hours of operation.

OPTIONAL CERAMIC DIFFUSION
ELEMENT REPLACEMENT

a. General

The diffusion element protects the cell from
particles in process gases. It does not nor-
mally need to be replaced because the vee
deflector protects it from particulate erosion.
In severe environments the filter may be
broken or subject to excessive erosion. Ex-
amine the diffusion element whenever re-
moving the probe for any purpose. Replace
if damaged.

A Division of Emerson Process Management
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Damage to the diffusion element may be-
come apparent during calibration. Compare
probe response with previous response. A
broken diffusion element will cause a slower
response to calibration gas.

Hex wrenches needed to remove setscrews
and socket head screws in the following pro-
cedure are available as part of a special tool

kit, Table A-3.

BARNING

Wear heat resistant gloves and cloth-
ing to remove probe from stack. Nor-
mal operating temperatures of diffusor
and vee deflector are approximately
600° to 800°F (300° to 425°C). They can
cause severe burns.

Disconnect and lock out power before
working on any electrical component.
There is voltage up to 115 Vac.

CAUTION]

It is not necessary to remove the cell
unless it is certain that replacement is
necessary. Cell cannot be removed for
inspection without damaging it. Refer
to paragraph A-11, Cell Replacement.

b. Replacement Procedure

3. On systems equipped with abrasive
shield, remove dual dust seal gaskets.

4. Use spanner wrenches from special
tools kit, Table A-3, to turn hub free
from retainer.

5. Put hub in vise. Break out old diffusion
element with chisel along cement line
and 3/8 inch (9.5 mm) pin punch
through cement port.

6. Break out remaining diffusion element
by tapping lightly around hub with
hammer. Clean grooves with pointed
tool if necessary.

7. Replace diffusion element, using re-
placement kit listed in Table A-3. This
consists of a diffusion element, ce-
ment, setscrews, anti-seize compound
and instructions.

8. Test fit replacement element to be sure
seat is clean.

CAUTION

Do not get cement on diffusion ele-
ment except where it touches the hub.
Any cement on ceramic element
blocks airflow through element. Wip-
ing wet cement off of ceramic only
forces cement into pores.

Rosemount Analytical Inc.

1. Shut off power to electronics. Discon-
nect cable conductors and remove ca-
ble, Figure A-18. Shut off and
disconnect reference air and calibration
gas supplies from probe junction box.
Wearing heat resistant gloves and
clothing, carefully remove probe as-
sembly from stack and allow to cool to
room temperature. Do not attempt to
work on unit until it has cooled to a
comfortable working temperature.

2. Loosen setscrews, Figure A-19, using
hex wrench from special tools Kit,
Table A-3, and remove vee deflector.
Inspect setscrews. If damaged, replace
with M-6 x 6 stainless setscrews
coated with anti-seize compound.

A Division of Emerson Process Management

9. Thoroughly mix cement and insert tip
of squeeze bottle into cement port. Tilt
bottle and squeeze while simultane-
ously turning diffusion element into
seat. Do not get any cement on upper
part of diffusion element. Ensure com-
plete penetration of cement around
three grooves in hub. Cement should
extrude from opposite hole. Wipe ex-
cess material back into holes and wipe
top fillet of cement to form a uniform
fillet. (A Q-Tip is useful for this.) Clean
any excess cement from hub with
water.

10. Allow filter to dry at room temperature

overnight or 1 to 2 hours at 200°F
(93°C).
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11. Wipe a heavy layer of anti-seize com-
pound onto the threads and mating
surfaces of the diffusion hub and
retainer.

12. Assemble retainer and diffusion hub
with two pin spanner wrenches. Torque

to 10 ft-lbs (14 N-m).

13. On systems equipped with abrasive
shield, install dust seal gaskets with
joints 180° apart.

14. Reinstall vee deflector, orienting apex

toward gas flow. Apply anti-seize com-

pound to setscrews and tighten with
hex wrench.

15. Reinstall probe on stack flange.

16. Turn power on to electronics and

monitor thermocouple output. It should

stabilize at 29.3 £0.2 mV. Calibrate
probe per Instruction Bulletin applica-
ble to your electronics package.

REPLACEMENT OF CONTACT AND
THERMOCOUPLE ASSEMBLY

BARNING

Use heat resistant gloves and cloth-
ing when removing probe junction box
and inner probe assembly. Do not at-
tempt to work on these components
until they have cooled to room tem-
perature. Probe components can be as
hot as 800°F (427°C). This can cause
severe burns.

Disconnect and lock out power before
working on any electrical components.
There is voltage up to 115 Vac.

a. Disconnect and lock out power to electron-

ics. Using heat resistant gloves and cloth-
ing, remove probe junction box cover.

A-20 Appendices

PROBE
JUNCTION
BOX

CLAMP

HOSE — ||

o 0
HOSE ___ o ©
&) @ ®

Squeezing tabs on hose clamps, remove
hoses from probe junction box, Figure A-21.
Remove four screws in corners of probe
junction box. Pull probe junction box and in-
ner probe assembly free from probe tube.
Set on bench and allow to cool to room
temperature.

Disconnect cell extension wire (orange),
thermocouple wire (red alumel), and ther-
mocouple wire (yellow chromel) by cutting
bomb tail connections from the terminal
strip, Figure A-18.

Remove two screws, Figure A-21, lock-
washers, and flat washers that connect
probe junction box to inner probe assembly.
Pull heater, V-strut and backplate assembly
away from probe junction box. Inspect all
O-rings and insulating gasket; replace if worn
or damaged.

PROBE JUNCTION BOX TO HEATER,
STRUT, AND BACKPLATE

ASSEMBLY SCREW
PROBE JUNCTION BOX
INNER PROBE ASSEMBLY
TO PROBE TUBE SCREWS
/
//' \\ /‘\\ —_W__\
G \ A
o

21240027

Figure A-21. Probe Junction Box Mechanical

Rosemount Analytical Inc.

Connections
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d. Use a pencil to mark locations of spring clip
on ceramic rod, Figure A-22.

e. Pryor squeeze tabs on spring clips, and pull
contact and thermocouple assembly out of
probe assembly. Retain spring clips and
spring; replace if damaged.

Be very careful when handling contact
and thermocouple assembly. The ce-
ramic rod in this assembly is fragile.

f.  While very carefully handling new contact
and thermocouple assembly, lay old as-
sembly next to new one. Transfer pencil
marks to new rod.

HEATER SCREWS
(NOT SHOWN)

CONTACT AND
THERMOCOUPLER
ASSEMBLY

MOUNTING SCREW
(REAR VIEW)

HEATER
CERAMIC ROD

INSULATING SPRING

GASKET CLip
21240010

Figure A-22. Inner Probe Replacement
(Heater, V-Strut, and Backplate Assembly)

g. Note wire lengths of old assembly as an aid
for trimming new lengths in step (j). Trim-
ming of wires will not always be necessary.
Throw away old contact and thermocouple
assembly.

h. Carefully guide new contact and thermo-
couple assembly through V-strut assembly
leaf spring (4, Figure A-23), spring (9),
spring clip (10) (held open by squeezing
tabs), and tube supports (11, 13) until
spring clip reaches pencil mark.

i. Reinstall insulating gasket on backplate, re-
place two screws, O-rings, lockwashers and
flat washers connecting probe junction box
to inner probe assembly.

CAUTION

Do not trim new wiring shorter than
existing (old) wiring. Excessive wire
trim will prevent connections from
being properly made and will require a
new replacement kit.

j. Trim wires, if necessary, as noted in

step ().

k. Connect color coded wires to proper termi-
nals as shown in Figure A-18. Rosemount
Analytical recommends connecting the
thermocouple wires directly to the terminal
strip. This is because the junction of differ-
ent metals at the wires and lugs and at the

Heater Ceramic Rod

Contact and Thermocouple Assembly
Strut

Leaf Spring

el N =
©No»

Ring Lug

Butt Connector
Extension
Backplate

9. Spring
10. Spring Clip Assembly
11. Common Tube Support
12. Heater
13. Short Tube Support

Figure A-23. Heater, Strut, and Backplate Assembly
(Inner Probe Assembly)

Rosemount Analytical Inc. A Division of Emerson Process Management
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A-22

lugs and the terminal strip could act as ad-
ditional thermocouple junctions. This could

produce a voltage that would affect the
thermocouple output signal.

Do not bend wires closer than 1/4 inch
(6.4 mm) from end of ceramic rod. Dress
wires so they do not touch sides of probe
junction box.

I. Slide assembled probe junction box and in-

ner probe assembly into probe tube. To

align calibration gas tube with correspond-
ing hole in backplate (A, B, Figure A-1), in-

sert scriber through hole in backplate and
into calibration gas tube. Secure with

screws. Reinstall hoses and probe junction

box cover.

m. Power up system. Monitor thermocouple
output. It should stabilize at set point mV

+0.2 mV. Recalibrate probe per Instruction

Bulletin applicable to your electronics
package.

REPLACEMENT OF HEATER, V-STRUT
AND BACKPLATE ASSEMBLY (INNER

PROBE ASSEMBLY; INCLUDES CONTACT

AND THERMOCOUPLE ASSEMBLY)

WARNING |

Use heat resistant gloves and clothing
when removing probe junction box
and inner probe assembly. Do not at-
tempt to work on these components
until they have cooled to room tem-
perature. Probe components can be as
hot as 800° (427°C). This can cause
severe burns.

Disconnect and lock out power before
working on any electrical components.
There is voltage up to 115 Vac.

NOTE

This replacement may be done without
removing the probe from the duct.

Appendices

a. Disconnect and lock out power to electron-

ics. Using heat resistant gloves and cloth-
ing, remove probe cover. Squeezing tabs
on hose clamps and remove hoses from
probe junction box, Figure A-21. Remove
four screws and lockwashers (7, 10, Figure
A-24) that hold probe junction box and inner
probe assembly to probe tube. Pull probe
junction box and inner probe assembly free
from probe tube. Set on bench and allow to
cool to room temperature.

Disconnect cell extension wire (orange),
thermocouple wire (red alumel), and ther-
mocouple wire (yellow chromel) by cutting
bomb tail connections from the terminal
strip, Figure A-18.

Remove two screws, lockwashers, and flat
washers that connect probe junction box to
inner probe assembly. Remove and discard
inner probe assembly (heater, V-strut, and
backplate assembly). Replace with new in-
ner probe assembly. Reinstall screws, lock-
washers and flat washers.

Connect color coded wires to proper termi-
nals as shown in Figure A-18. Rosemount
Analytical recommends connecting the
thermocouple wires directly to the terminal
strip. This is because the junction of differ-
ent metals at the wires and lugs and at the
lugs and the terminal strip could act as ad-
ditional thermocouple junctions. This could
produce a voltage that would affect the
thermocouple output signal.

Do not bend wires closer than 1/4 inch
(6.4 mm) from end of ceramic rod. Dress
wires so they do not touch sides of probe
junction box.

Rosemount Analytical Inc. A Division of Emerson Process Management
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21240012
1. Snubber Diffusion Element 6. Gasket [4.0in. (102 mm) x 4.0 in. X 0.12 in. (3 mm)]
2. Socket Hd Cap Screw [0.25 in.-28 x 0.063 (16 mm)] 7. Fillister Hd Screw [8-32 x 0.5 in. (12.7 mm)]
3. Cell and Flange Assembly 8. Cover Head Assembly
4. Corrugated Seal 9. Hose Clamp
5. Probe Tube Assembly 10. Lockwasher (#8 Split)
11. Heater Strut Assembly

Figure A-24. Oxygen Analyzer (Probe), Cross-Sectional View

e. Slide assembled probe junction box and in-
ner probe assembly into probe tube. To
align calibration gas tube with correspond-
ing hole in backplate (A, B, Figure A-1), in-
sert aligning tool (included in probe
disassembly kit, P/N 3535B42G01) through
hole in backplate and into calibration gas
tube, while sliding the heater strut into the
probe tube. Secure with screws. Reinstall
hoses and probe junction box cover.

f. Power up system. Monitor thermocouple
output. It should stabilize at set point £0.2
mV. Recalibrate probe per Instruction Bulle-
tin applicable to your electronics package.

A-15 CALIBRATION GAS AND REFERENCE AIR

Rosemount Analytical Inc.

LINES FOR HIGH TEMPERATURE -
CORROSIVE ENVIRONMENT OPERATION

A high temperature, corrosive environment kit is
available when the probe is exposed to these
types of operating conditions. The kit includes
stainless steel tubing and teflon fittings for in-
side the probe junction box. The kit part number
is 4843B93G01.

A Division of Emerson Process Management

a. Installation Procedure

WARNING

Use heat resistant gloves and
clothing when removing probe junc-
tion box and inner probe assembly.
Do not attempt to work on these com-
ponents until they have cooled to
room temperature. Probe components
can be as hot as 800°F (427°C). This
can cause severe burns.

Disconnect and lock out power before
working on any electrical components.
There is voltage up to 115 Vac.

1. Disconnect and lock out power to digi-
tal electronics. Using heat resistant
gloves and clothing, remove probe
cover. Squeezing tabs on hose clamps,
remove hoses from probe junction box
(Figure A-21).
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Do not use sealant when installing the
stainless steel tubes. Gas samples
may become contaminated.

CAUTION]

A-24

2. Firstinstall the stainless steel tubing on
the fitting at the bottom of the probe
junction box. Install the other end of the
stainless steel tube onto the tube going
to the probe (Figure A-25).

NOTE

If abrasive conditions of high ash con-
tent and high velocity exist, an abra-
sive shield is recommended. To
balance out the wear on the shield, ro-
tate the shield 90° every time the
probe is powered down for service.

Appendices

TEFLON
SLEEVES

& @ @

| Neklellldldek
STAINLESS —117 K kS S S S kel
TUBING

21240028

Figure A-25. High Temperature - Corrosive
Environment Kit
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REPLACEMENT PARTS

Table A-3. Replacement Parts for Probe

Figure and

Index No. Part Number Description
Figure A-22 3D39441G06' Heater, V-Strut, and Backplate Assembly, 18 in. (45.6 cm)
Figure A-22 3D39441G07" Heater, V-Strut, and Backplate Assembly, 3 ft (0.9 m)
Figure A-22 3D39441G08' Heater, V-Strut, and Backplate Assembly, 6 ft (1.8 m)
Figure A-22 3D39441G09' Heater, V-Strut, and Backplate Assembly, 9 ft (2.7 m)
Figure A-22 3D39441G10' Heater, V-Strut, and Backplate Assembly, 12 ft (3.6 m)
Figure A-23,2 | 3534B56G04° Contact and Thermocouple Assembly, 18 in. (45.6 cm)
Figure A-23,2 | 3534B56G05 Contact and Thermocouple Assembly, 3 ft (0.9 m)
Figure A-23,2 | 3534B56G06° Contact and Thermocouple Assembly, 6 ft (1.8 m)
Figure A-23, 2 | 3534B56G07° Contact and Thermocouple Assembly, 9 ft (2.7 m)
F!gure A-23,2 | 3534B56G08> Contact and Thermocouple Assembly, 12 ft (3.6 m)
Figure A-7 3D39003G01° Abrasive Shield Assembly, 3 ft (0.9 m)
Figure A-7 3D39003G02° Abrasive Shield Assembly, 6 ft (1.8 m)
Figure A-7 3D39003G07° Abrasive Shield Assembly, 9 ft (2.7 m)
Figure A-7 3D39003G08° Abrasive Shield Assembly, 12 ft (3.6 m)
Figure A-20 4847B61G01 Cell Replacement Kit, ANSI, No Lead Wire
Figure A-20 4847B61G02 Cell Replacement Kit, ANSI 18 in. (45.6 cm)
Figure A-20 4847B61G03 Cell Replacement Kit, ANSI 3 ft (0.9 m)
Figure A-20 4847B61G04 Cell Replacement Kit, ANSI 6 ft (1.8 m)
Figure A-20 4847B61G05 Cell Replacement Kit, ANSI 9 ft (2.7 m)
Figure A-20 4847B61G06 Cell Replacement Kit, ANSI 12 ft (3.6 m)
Figure A-20 4847B61G07 Cell Replacement Kit, JIS, No Lead Wire
F!gure A-20 4847B61G08 Cell Replacement Kit, JIS 18 in. (45.6 cm)
F!gure A-20 4847B61G09 Cell Replacement Kit, JIS 3 ft (0.9 m)
F!gure A-20 4847B61G10 Cell Replacement Kit, JIS 6 ft (1.8 m)
F!gure A-20 4847B61G11 Cell Replacement Kit, JIS 9 ft (2.7 m)
F!gure A-20 4847B61G12 Cell Replacement Kit, JIS 12 ft (3.6 m)
Figure A-20 4847B61G13 Cell Replacement Kit, DIN, No Lead Wire
Figure A-20 4847B61G14 Cell Replacement Kit, DIN 18 in. (45.6 cm)
Figure A-20 4847B61G15 Cell Replacement Kit, DIN 3 ft (0.9 m)
Figure A-20 4847B61G16 Cell Replacement Kit, DIN 6 ft (1.8 m)
Figure A-20 4847B61G17 Cell Replacement Kit, DIN 9 ft (2.7 m)
Figure A-20 4847B61G18 Cell Replacement Kit, DIN 12 ft (3.6 m)
Figure A-20 3535B42G01 Probe Disassembly Kit
Figure A-10 3534B18G01 Diffuser Assembly
Figure A-8 3535B60G01 Diffuser Dust Seal Hub Assembly

(For use with Abrasive Shield)

Rosemount Analytical Inc.
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Table A-3. Replacement Parts for Probe (Continued)
Figure and
Index No. Part Number Description
Figure A-9 3535B63G01 Flame Arrestor Diffuser Dust Seal
Figure A-11 3535B62G01 Flame Arrestor Diffuser
Figure A-4 3534B48G01 Vee Deflector Assembly
(For use with standard or dust seal type ceramic diffusers)
Figure A-19 6292A74G02 Diffusion Element Replacement Kit
1537B70G03 Horizontal and Vertical Brace Clamp Assembly,
9 and 12 foot (2.7 and 3.6 m) probe
Figure A-25 4843B93G01 High Temperature - Corrosive Environment Kit
Figure A-1, 2 4843B37G01 Snubber Diffusion Assembly
Figure A-12 4843B38G02 Dust Seal/Snubber Diffusion Assembly
Figure A-14 4851B89G04 Cup Type Diffusion Assembly, 5 microns
4851B89G05 Cup Type Diffusion Assembly, 40 microns
Figure A-13 4851B90G04 Cup Type Diffusion Assembly/Dust Seal, 5 microns
4851B90G05 Cup Type Diffusion Assembly/Dust Seal, 40 microns

'Heater, V-strut, and backplate assembly includes contact and thermocouple assembly.
Contact and thermocouple assembly includes platinum pad and inconel wire.
*Abrasive shield assembly includes accessories necessary for its use and a mounting plate and gasket.

A-26  Appendices
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APPENDIX B, REV. 2.3
HPS 3000 HEATER POWER SUPPLY

DESCRIPTION

VAENING |

Read the “ Safety instructions for the
wiring and installation of this appara-
tus” at the front of this Instruction
Bulletin. Failure to follow the safety
instructions could result in serious
injury or death.

DESCRIPTION

The Rosemount Analytical HPS 3000 Heater
Power Supply Field Module acts as an interface
between probe and electronics, and supplies
power to the probe heater. The unit allows the
use of probes with a number of different elec-
tronics packages.

OPTIONAL CLASS 1,
DIVISION 1, GROUP B (IP56)
EXPLOSION-PROOF ENCLOSURE

The HPS is available in a NEMA 4X (IP56)
non-hazardous enclosure or an optional
Class 1, Division 1, Group B (IP56) explo-
sion-proof enclosure, Figure B-1.

The heater power supply, Figure B-2, consists
of a mother board, daughter board, and a
transformer for supplying correct voltage to the
probe heater. The mother and daughter boards
contain terminal strips for connecting probe,
electronics, and power supply.

The HPS is jumper configurable for 120, 220, or
240 Vac. For 100 Vac usage, the HPS is fac-
tory-supplied with a special transformer. The
100 Vac transformer can also be easily field in-
stalled. Refer to paragraph B-7, Transformer
Replacement for installation procedure; refer to
Table B-2, for transformer part numbers.

Q@ Y
NEMA 4X (IP56)

NON-HAZARDOUS
ENCLOSURE

35730001

Figure B-1. HPS 3000 Heater Power Supply Field Module

A Division of Emerson Process Management
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Figure B-2. Heater Power Supply, Interior
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Table B-1. Specifications for Heater Power Supply
Environmental Classification.............cccoeeviiiiiiiiiiiiiieeeeee NEMA 4X (IP56) Optional - Class 1, Division 1,
Group B (IP56)
Electrical Classification .........cccoccveiiiiiiieiiiiiee e Category I
HUMIIty RANGE ..vveeeeeiee e e e 95% Relative Humidity
Ambient Temperature RanNge .......ccccceeeeevviiiiiineeeeeee s ceivnneens -20° to 140°F (-30° to 60°C)
VIBTAHON .ot 5 m/sec?, 10 to 500 xyz plane
Cabling Distance Between HPS 3000 and Probe.................. Maximum 150 feet (45 m)
Cabling Distance Between HPS 3000 and CRE 3000........... Maximum 1200 feet (364 m)
Cabling Distance Between HPS 3000 and IFT 3000 ............ Maximum 1200 feet (364 m)
Approximate Shipping Weight...........ccccccoiiiiiiii 12 pounds (5.4 kg)

B-2 THEORY OF OPERATION

The HPS 3000 Heater Power Supply may per-
form slightly different functions, depending upon
which electronics package it is used with. Figure
B-3 shows a functional block diagram of the
unit. The HPS contains a transformer for con-
verting line voltage to 44 volts needed to power
the probe heater. The relay, Figure B-3, can be
used to remotely turn the probe on or off manu-
ally. A triac module is used to turn the heater on
or off, depending on probe temperature.

When used with the CRE 3000 Control Room
Electronics or IFT 3000 Intelligent Field Trans-
mitter, the HPS uses a cold junction tempera-
ture compensation feature. This allows for the

use of a less expensive cable between the HPS
and CRE or HPS and IFT. The HPS and elec-
tronics package can be located up to 1200 feet
(364 m) apart.

The standard cable, between probe and HPS, is
thermocouple compensated. This prevents the
additional junctions between thermocouple and
cable from producing a voltage which would af-
fect the thermocouple output signal. A tem-
perature sensor in the HPS monitors the
temperature at the junction and sends a voltage
signal to the CRE and IFT. The CRE and IFT
uses this signal to compensate the probe ther-
mocouple reading for the temperature at the
junction between the compensated and uncom-
pensated cables.

LINE —
ZERO TO HEATER
RELAY — TRANSFORMER|— CROSSING [— TRIAC
e DETECTOR
RELAY M) |
TRIAC
AD590 COLD
FROM JUNCTION ___ TO
IFT TEMP. PROBE
PROBE TC PROBE TC
N
STACK TC o stack Tc 4
CELL MV CELL
N\
— 686015

Figure B-3. Heater Power Supply Block Diagram

Rosemount Analytical Inc. A Division of Emerson Process Management
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In operation, when connected to the CRE 3000
Control Room Electronics, line voltage passes
through the relay (when on) and is converted
into 44 volts by the transformer. If the probe
thermocouple indicates that the probe has
dropped below operating temperature, a signal
from the CRE triggers the triac. The triac then
supplies voltage to the probe heater, warming
the cell. Conversely, if the probe thermocouple
indicates that the probe heater has reached the
upper limit of operating temperature, the CRE
deactivates the triac, shutting off power to the
heater.

NOTE

When using the HPS 3000 with an
existing electronics package, such
as Models 218, 218A, 225, or TC200,
the electronics will not have the in-
put/output capacity to support all

of the functions mentioned in this
section. Refer to Instruction Bulletin
IB-106-300NE.

HPS 3000 TROUBLESHOOTING

OVERVIEW

The HPS 3000 troubleshooting section de-
scribes how to identify and isolate faults which
may develop in the HPS 3000 assembly.

WAENING

Install all protective equipment covers
and safety ground leads after trouble-
shooting. Failure to replace covers
and ground leads could result in seri-
ous injury or death.

B-4 Appendices

HPS 3000 TROUBLESHOOTING

The HPS 3000 troubleshooting may overlap
with the probe in use in the system. Faults in
either system may cause an error to be dis-
played in the electronics package. Figure B-4,
Figure B-5, and Figure B-6 provide trouble-
shooting information.

Rosemount Analytical Inc. A Division of Emerson Process Management
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SYMPTOM
HEATER DOES NOT HEAT SET METER TO 250 VAC.
UP (DOES NOT INCREASE PLACE METER PROBES ON
IN OUTPUT) J2, “FROM ELECTRONICS”,
: ANALOG HEATER.
SET METER* FOR 50 VAC.
PLACE PROBES ON METER SHOULD REGISTER | no
TERMINAL BLOCK J2, A PULSATING NOMINAL gLHggTKRFOUNSIES IN PROBE
“FROM PROBE’, PROBE 115 VAC. .
HEATER.
YES
METER INDICATES BESCSB‘B‘E%{)E?WER T0 IF FUSES OK, POSSIBLE
PULSATING NOMINAL S D R OBE ek PROBE ELECTRONICS TRIAC
44 VAC. NO : FAILURE.
ALL FOUR FUSES IN HPS.
YES
DISCONNECT POWER FROM NO
HPS & PROBE ELECT. SET FUSES BLOWN IN HPS. ff\lHSETiELJéJDMPER M2 1S
METER ON RX1. :
YES YES
MEASURE RESISTANCE OF CHECK THAT LINE VOLTAGE
HEATER BY PLACING IS CORRECT BY SELECTING POSSIBLE TRIAC FAILURE.
PROBES ON TERMINAL CORRECT JUMPERS REPLACE HPS
BLOCK J2, “FROM PROBE”, ACCORDING TO CHART ON MOTHERBOARD.
PROBE HEATER. INSIDE OF HPS COVER.
*SIMPSON MODEL 260 OR
EQUIVALENT MULTIMETER.
RESISTANCE MEASURED | No

SHOULD BE NOMINALLY
12 OHMS.

Rosemount Analytical Inc.

REPLACE BLOWN FUSES.

HEATER IS OPEN.
REPLACE HEATER.

35730004

Figure B-4. HPS Troubleshooting Flowchart, #1

A Division of Emerson Process Management
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SYMPTOM

HEATER OVERHEATS.
NOTE: ON INITIAL STARTUP THE
TEMPERATURE OF THE PROBE

OVERHEAT TO A NOMINAL TEMP OF

MAY

800°C.
CHECK IF THE YELLOW WIRE IS CONNECTED
TO POSITIVE AND THE RED TO NEGATIVE NO | SoLORGING EMRING
ON BOTH “FROM ELECTRONICS” AND “FROM ACCORDING 10 THE AL
PROBE” TERMINAL BLOCKS. (MODELS 218 DECALS.
AND 225 ONLY) :
SET METER* ON 250 VAC SCALE.
CHECK “FROM ELECTRONIC”, ANALOG NO 'CFOT,\'I*SETXS'T{@%F;\]'STHEN
HEATER TERMINALS IF THERE IS A o T o P oBE
PULSATING NOMINAL 115 VAC. T R s e e
YES
SET METER* ON 50 VAC SCALE.
CHECK “FROM PROBE”, TERMINALS AT NO IF THE VOLTAGE IS

PROBE HEATER IF THERE IS A PULSATING

NOMINAL 44 VOLTS.

CONSTANTLY ON, THEN
THE TRIAC MODULE IN
THE HPS IS SHORTED.

YES

CHECK PROBE ELECTRONICS SETPOINT

HAS BEEN CHANGED ACCORDING TO

APPLICABLE ELECTRONICS PACKAGE IB.

YES

CHECK IF PROBE HEATER VOLTAGE
SELECTION JUMPER JM7 INSTALLED
(REMOVE JM8).

Appendices

*SIMPSON MODEL 260 OR EQUIVALENT MULTIMETER.

35730003

Figure B-5. HPS Troubleshooting Flowchart, #2

Rosemount Analytical Inc.
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SYMPTOM

PROBE HEATER START TO HEAT UP AND
THEN LOOSES TEMPERATURE. (MODEL
TC200 ONLY)

CHECK PARAMETER 35 ON TC200. IF THE
NUMBER IS NEGATIVE THEN SOMEWHERE
THE THERMOCOUPLE WIRES ARE REVERSED.

35730005

Figure B-6. HPS Troubleshooting Flowchart, #3
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B-8

SERVICE AND NORMAL MAINTENANCE

OVERVIEW

This section describes service and routine
maintenance of the HPS 3000 Heater Power
Supply Field Module. Replacement parts
referred to are available from Rosemount
Analytical. Refer to Table B-2 of this manual
for part numbers and ordering information.

WAENING

Install all protective equipment covers
and safety ground leads after equip-
ment repair or service. Failure to in-
stall covers and ground leads could
result in serious injury or death.

FUSE REPLACEMENT

The heater power supply mother board (12,
Figure B-7) contains four identical 5 amp fuses.
Refer to Table B-1 for replacement fuse specifi-
cations. To check or replace a fuse, simply un-
screw the top of the fuseholder with a flat head
screwdriver and remove fuse. After checking or
replacing a fuse, reinstall fuseholder top.

TRANSFORMER REPLACEMENT

WAENING

Install all protective equipment covers
and safety ground leads after equip-
ment repair or service. Failure to in-
stall covers and ground leads could
result in serious injury or death.

a. Turn off power to system.

b. Loosen captive screws retaining HPS cover.
Remove cover.

c. Remove hex nut (25, Figure B-7) from top of
transformer assembly. Remove retaining
plate (24) and gasket (22).

d. Disconnect transformer harness plug from
mother board.

Appendices

B-8

Rosemount Analytical Inc.

e. Remove old transformer. Place new trans-
former in position and reconnect harness
plug as noted in step d.

f. Place gasket and retaining plate on trans-
former.

g. Tighten hex nut only enough to firmly hold
transformer in place.

h. Reinstall HPS cover.

MOTHER BOARD REPLACEMENT

EVARNING |

Install all protective equipment covers
and safety ground leads after equip-
ment repair or service. Failure to in-
stall covers and ground leads could
result in serious injury or death.

a. Turn off power to system.

b. Loosen captive screws retaining HPS cover.
Remove cover.

c. Remove hex nut (25, Figure B-7) from top of
transformer assembly. Remove retaining
plate (24) and gasket (22).

d. Disconnect transformer harness plug from
mother board.

e. Remove screws on either side of terminal
strip covers (2). Remove terminal strip cov-
ers (4 and 8).

f.  Unplug ribbon cable from the receptacle on
the daughter board (7).

g. Unscrew stand offs on either side of the
daughter board. Remove daughter board

(7).

h. Unscrew four stand offs that supported the
daughter board.

A Division of Emerson Process Management
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Making a note of the location and color of
each wire, disconnect wires from terminal
strip on mother board.

Remove four screws (9) holding mother
board to stand offs (10) on subplate (14).

Turn off power to system.

Loosen captive screws retaining HPS cover.
Remove cover.

Remove screws on either side of terminal
strip covers (2, Figure B-7). Remove termi-

k. Remove mother board (12). nal strip covers (4 and 8).
I.  Position new mother board on stand offs Making a note of the location and color of
and reinstall screws removed in step j. each wire, disconnect wires from the termi-
nal strip on the daughter board (7).
m. Reconnect wires to terminal strip in posi-
tions noted in step i. Unplug ribbon cable from receptacle on
daughter board.
n. Reinstall four stand offs removed in step h.
Position daughter board on stand offs and Unscrew two stand offs from daughter
reinstall stand offs removed in step g. board. Remove daughter board (7).
0. Plug ribbon cable back into receptacle on Position new daughter board on four stand
daughter board. Reinstall terminal covers. offs on mother board. Reinstall the stand
offs removed in step f.
p. Reinstall transformer, tightening hex nut
only enough to hold transformer firmly in Plug ribbon cable into receptacle on
position. Reconnect transformer harness daughter board.
plug to mother board.
Reconnect wires to terminal strip in posi-
g. Reinstall HPS cover. tions noted in step d. Reinstall terminal

B-9 DAUGHTER BOARD REPLACEMENT

When turning power off at the HPS,
also turn off the respective probe at
associated electronics. When service
on the HPS is completed, restore
power at the HPS and the associated
electronics.

CAUTION

Rosemount Analytical Inc.

A Division of Emerson Process Management

covers.

Reinstall HPS cover.
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NOTE: NOT ALL PARTS SHOWN ARE AVAILABLE
FOR PURCHASE SEPARATELY. FOR LIST OF
AVAILABLE PARTS SEE TABLE B-2.

35730006

Figure B-7. Heater Power Supply, Exploded View

B-10 Appendices Rosemount Analytical Inc. A Division of Emerson Process Management



World Class 3000

Instruction Bulletin
Appendix B Rev. 2.3
May 2005

LEGEND FOR FIGURE B-7

Enclosure Cover
Screw
Lockwasher
Terminal Cover
Stand Off
Lockwasher
Daughter Board
Terminal Cover
Screw

10. Stand Off

11. Hex Nut

12. Mother Board
13. Fuse

CoNTR~WDNE

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Subplate
Enclosure Box
Lockwasher
Stand Off
Screw
Lockwasher
Mounting Plate
Screw

Gasket
Transformer
Retaining Plate
Hex Nut

REPLACEMENT PARTS

Table B-2. Replacement Parts for Heater Power Supply

FIGURE and INDEX NO.

PART NUMBER

DESCRIPTION

Figure B-1
Figure B-1
Figure B-1
Figure B-1
Figure B-1
Figure B-1
Figure B-7, 13

Figure B-7, 12
Figure B-7, 7

Figure B-7, 23
Figure B-7, 23

3D39129G01
3D39129G02
3D39129G03
1U05667G01
1U05667G02
1U05667G03
1L01293H02

3D39080G02
3D39078G01
1M02961G01
1M02961G02

Non-Hazardous HPS (120 Vac)
Non-Hazardous HPS (100 Vac)
Non-Hazardous HPS (220, 240 Vac)
Explosion-Proof HPS (120 Vac)
Explosion-Proof HPS (100 Vac)
Explosion-Proof HPS (220, 240 Vac)
Fuse, 5 A @ 250 Vac, anti-surge, case
size; 5 x 20 mm, type T to IEC127,
Schurter

Mother Board

Daughter Board

Transformer (120, 220, 240 Vac)
Transformer (100 Vac)

Rosemount Analytical Inc.

A Division of Emerson Process Management
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APPENDIX D, REV 2.5
MPS 3000 MULTIPROBE CALIBRATION GAS SEQUENCER

DESCRIPTION

WARNING |

Read the “ Safety instructions for the
wiring and installation of this appara-
tus” at the front of this Instruction
Bulletin. Failure to follow the safety
instructions could result in serious
injury or death.

DESCRIPTION

The Rosemount Analytical MPS 3000 Multi-
probe Calibration Gas Sequencer provides
automatic calibration gas sequencing for up to
four probes. The MPS routes calibration gas to
the selected probe under control of the CRE,
IFT, or digital electronics package. The elec-
tronics package can be preprogrammed by the
user for automatic periodic recalibration, or
manually initiated calibration through the keypad
on the front of the electronics package. The
calibration parameters held in the electronics
package can be selected to automatically up-
date after each

calibration.

The MPS is housed in a NEMA 4X (IP56) non-
hazardous enclosure, Figure D-1.

NOTE

A single multichannel MPS cannot be
shared among a number of CRE
electronics.

The MPS, Figure D-2, consists of: an air pres-
sure regulator, a terminal board, a flowmeter
assembly (one for each probe, up to four per
MPS), HI GAS solenoid, LO GAS solenoid, a
manifold, and a power supply. Each flowmeter
assembly contains a probe solenoid.

An optional Z-purge arrangement is available for
hazardous area classification. See Application
Data Bulletin AD 106-300B.

A Division of Emerson Process Management

37840015

Figure D-1. MPS 3000 Multiprobe Calibration Gas

D-2

Sequencer
THEORY OF OPERATION

A typical automatic calibration setup is shown in
Figure D-3. The MPS 3000 Multiprobe Calibra-
tion Gas Sequencer operates under the control
of the CRE, IFT, or digital electronics package.
When the electronics package initializes auto-
matic calibration, the solenoid controlling the
selected probe is energized. Next, the solenoid
controlling calibration gas 1 (high O,) energizes
allowing calibration gas 1 to flow to that probe.
After the probe measures the oxygen concen-
tration of calibration gas 1, the gas solenoid is
deenergized. An operator selected time delay
allows the gas to clear the system. Next, the
solenoid controlling calibration gas 2 (low O,)
energizes and allows calibration gas 2 to flow to
the probe. After the probe measures the oxygen
concentration of calibration gas 2, the gas and
probe solenoids deenergize. The automatic
calibration is now complete for the probe
selected.

Appendices D-1
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Figure D-2. Multiprobe Calibration Gas Sequencer, Interior

Table D-1. Specifications for Multiprobe Calibration Gas Sequencer.

Environmental Classification...........ccccccceieee i NEMA 4X (IP56)

HUMIAILY RANGE. .. iiiiii i e e e e 95% Relative Humidity
HUMIAILY RANGE.. . iiiiie et e e e e e 95% Relative Humidity
Ambient Temperature RANGE.........ccuveeeiiiiiiiiiireieeeseciirreeeeee e e e s snseeeees -20° to 160°F (-30° to 71°C)
VIBIation ..o ————— 5 m/sec2, 10 to 500 xyz plane
External Electrical NOISE ........ccueiiiiiiiiiiiiiee e Minimum Interference
Piping Distance Between MPS 3000 and Probe ...........ccccovvveeininnenen. Maximum 300 feet (91 m)
Cabling Distance Between MPS 3000 and Electronics Package.......... Maximum 1000 feet (303 m)
In Calibration Status Relay ..........occcuuiiiiiiiiiii e 48V max, 100 mA max
Cabling Distance Between MPS 3000 and Status Relay Indicator ...... Maximum 1000 feet (303 m)
Approximate Shipping Weight...........ccccoiiii e, 35 pounds (16 kg)

D-2  Appendices Rosemount Analytical Inc. A Division of Emerson Process Management
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PROBE
(END VIEW)
O O
OPTIONAL @) O
CHECK FT
W ]
REFERENCE
CALIBRATION GAS ars] | AR .
PROBE
SIGNAL CONNECTIONS 7

MPS-IFT
SIGNAL
CONNECTIONS

MPS

|| [

INSTRUMENT
AIR IN

NOTE: THE MPS CAN BE USED WITH UP
TO FOUR PROBES. ONLY ONE PROBE
CAN BE CALIBRATED AT A TIME.
PROBE CALIBRATIONS MUST BE
SCHEDULED IN MULTIPLE PROBE

APPLICATIONS. CALIBRATION CALIBRATION
GAS 1 GAS 2
NOTE: SHOWN WITH HPS OPTION. (HIGH 0,) (LOW O,)

37840012

Figure D-3. Typical Automatic Calibration System

Rosemount Analytical Inc. A Division of Emerson Process Management Appendices D-3



Instruction Bulletin
Appendix D Rev. 2.5

May 2005

World Class 3000

9100¥8.¢E

NOWWOO INHVTVY

N3IdO ATIVIWHON WHVTVY

a3so10 ATIVNHON YY1V

ONIHOLIMS INHVTVY

a31si1 1IN ANV N4 VSO

d ANy O 'H9 2 ANV + 'AId ‘L SSV10
OVA 0S¢ dH v/t

OVA Gcl dH 8/t

OVA 08¥°0S¢ ‘Scl - VSt

‘ONILVYH LOVINOO HOLIMS

WNINIXYIN (BdX 8'7€) DISA § OL
13S HO1YINH3IH 4004d-HAdINY.L

V HLIM d3ddiND3 39 1SNIN
A1ddNS HIV @3SSIHANOD ALITYND
INIWNHLSNI a3IddnNS HIWOLSND

‘NMOHS 3ONVLSId 1V S310H ONILLIH

d3ANN S139VT1 431N3IO 1d vl
‘dvITO NO MOv1g “13gv1 AOHM 3SN

'd3a40 dOHS
NO 1NO d311vO 39 OL

‘'NMOHS SV

1INN SdIN NO a@3TIVLSNI 39 OL
ANV 1INN 009349 HLIM a3inddNs
3OILON ONINHVM I9dNd .004g34g.

‘I9NVYD IONIHI4TY

NO Q3LvOIaNI SV (vd S9) 'NI S20
Ol HOLVIND3Y HIV 13S ATLHOIL
a3SO10 HOOA SOINOHLOITI HLIM

"INIT dO (NN #°9)
‘NI §2°0 d3InNddNS YINOLSND

L13INI ONIHIM LINANOD .2/L
(V. TIVLIAa 33S)

M3dOSs
NOLLYHEITVO ~_|

'S3S3IHLINIYVd NI SHILINITIN
HLIM S3HONI NI 34V SNOISN3INIA ‘3LON

HOLIMS
3JHNSS3Hd
VILNIH3441d

ON ON WOD 3014140 1HNLINAA — | UHAEEIT
A v e \EIENE
on = ATNO 209 NO @3sn
g|a el HOLIMS WYY SSOT —1 T IN3A 434
3UNSS3Hd 400Hd NOISOTdX3
V. 1IVL3a
OIHIHJSONLY
JATVA TOHLNOD __| |+ vd sz1-0
34NSS3Yd LNVANNAIY HOLVOIANI
T\ 39NSS3dd
HOLV1ND3Y J4NSOTONI
WALSAS G
Q NG E)
A1ddNnS
_\,_Em>w4<\ M3IA Hv3H
@ 2
394Nd-Z 13dOoiN 00939
S ° — INIW3OVd
Qr’ |eanhjeuy ) ol 7 3T0H ANV
@ INNOW3S0Y NOILV.LNIIHO
738v1 MIIA
3qis 1431
@ oved) o li— (SOTd @) LdN W/t
“““““ | HO4 NUHL dvl
1 4, und L~ aNv Tiea
W W OL\
\/ v jzouon o] ! J L (ge9)
ql Y P (s0'61) [ o5
: o P e e ) e ey P P L0 vy
:SALON (092
(ov'se) (8014 2) 00°e , (01'gg)
00} ® 05t
2 | ¢ SOHOZ84a 1L 'S'S Wp/k OL 3anL .b/k ([OMd| ONILLE 3ant 0
1 ZOHVZY86YE | HOLIMS SSOT 34nNSS3dd/m (| AV | LINN 39dnd-Z €0
I FOHVZ¥86Y} | HOLIMS SSOT 38NSS3dd O/M (| WV | LINN 39dnd-Z 20
YN | 9N | XXDSereede ([oma | xiawassv san [/ 1o
20D | 109 | ©MA 434 5O | NOILYWHOANI 3ON3H343Y - 37IS \ﬁ INVYN Lavd W WALl
H38WAN 1Hvd
anoed | “ZGEA VW "3NIZ3a 310N
<— 310N dnoyo SIHONI SLINN 1SI1 SLHvd 1SI7 S1Hvd

Figure D-4. MPS with Z-Purge
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D-3 OVERVIEW

MPS 3000 TROUBLESHOOTING

This section describes troubleshooting for the
Multiprobe Calibration Gas Sequencer. Addi-
tional troubleshooting information can be found
in the Instruction Bulletin for the electronics

package.

Table D-2.

WARNING |

Install all protective equipment covers
and safety ground leads after trouble-
shooting. Failure to replace covers
and ground leads could result in seri-
ous injury or death.

D-4 TROUBLESHOOTING

Table D-2 provides a guide to fault finding fail-
ures within the MPS. The flowchart in Figure
D-5 provides an alternate approach to fault
finding MPS related problems.

Fault Finding

SYMPTOM

CHECK

FAULT

REMEDY

1. Power to solenoid,
calibration gas not
released to probe.

2. No power to
solenoid.

Calibration gas

Solenoid

Power supply output

Fuses in power
supply
Main power source

Insufficient calibration
gas

Solenoid failure

Power supply failure

Fuse blown

Main power off

Install new calibration gas
tanks.

Replace solenoid.

Replace power supply.

Replace fuse.

Reestablish power.

Rosemount Analytical Inc.

A Division of Emerson Process Management
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SYMPTOM
vES | ENSURE THAT A YES
SOLENOID IS SUFFICIENT SUPPLY OF CALL FOR FACTORY
OPERATING NORMALLY. CALIBRATION GAS IS ASSISTANCE.
AVAILABLE.
NO NO
SET METER* FOR 50 VDC.
PLACE PROBES ON INSTALL NEW CALIBRATION
TERMINAL BLOCK J2, CAL GAS BOTTLES.
RET, AND J1 HI GAS.
SOLENOID IS RECEIVING YES REPLACE SOLENOID
24 VDC. :
NO
PLACE PROBES FROM
METER ON J11.
METER INDICATES YES | REPLACE TERMINAL
24 VDC. BOARD.
NO
No | PLACE PROBES FROM
METER ON J1, LINE 1,
FUSES BLOWN IN MPS. AND LINE 2. SET METER
FOR 200 VAC.
YES
METER INDICATES 110 YES
REPLACE BLOWN FUSES. VAC AT J1 REPLACE POWER SUPPLY.

D-6

*SIMPSON MODEL 260 OR
EQUIVALENT MULTIMETER.

Appendices

NO

CHECK MAIN POWER
SOURCE.

27270023

Figure D-5. MPS Troubleshooting Flowchart

Rosemount Analytical Inc.
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D-5

D-6

D-7

Rosemount Analytical Inc.

SERVICE AND NORMAL MAINTENANCE

OVERVIEW

This section describes service and routine
maintenance of the MPS 3000 Multiprobe Cali-
bration Gas Sequencer. Replacement parts re-
ferred to are available from Rosemount
Analytical. Refer to Table D-3 for part numbers
and ordering information.

WAENING

Install all protective equipment covers
and safety ground leads after equip-
ment repair or service. Failure to in-
stall covers and ground leads could
result in serious injury or death.

FUSE REPLACEMENT

Power supply (58, Figure D-6) contains two
identical 1 amp fuses (3). Perform the following
procedure to check or replace a fuse.

WARNING

Disconnect and lock out power before
working on any electrical components.

a. Turn off power to the system.

Unscrew top of fuseholder (40) and remove
the fuse. Refer to Table D-3 for replacement
fuse specifications. After checking or re-
placing a fuse, reinstall top of fuseholder.

POWER SUPPLY REPLACEMENT

VARNING

Disconnect and lock out power before
working on any electrical components.

a. Turn off power to the system.

Loosen two captive screws holding the MPS
cover (15, Figure D-6). Open the MPS
cover.

c. Loosen two captive screws holding the inner
cover (16). Lower the inner cover.

d. Disconnect the 24V connector from J11 on
the termination board (34).

A Division of Emerson Process Management

D-8

e. Remove two screws (39) and washers (38)
holding the terminal cover (37). Remove the
terminal cover.

f. Tag and remove wires from terminals 1 and
4 or 5 of the transformer in the power supply
(58).

g. Remove two nuts (60) and washers (59)
from the screws holding the power supply
(58). Remove the power supply.

h. Mount the new power supply onto the
screws with two nuts (60) and washers (59).
Make sure the ground wires are connected
to the upper mounting screw.

i. Reconnect the wires removed in step f.

j- Install the terminal cover (37) with two
screws (38) and washers (39).

k. Connect the 24V connector to J11 on the
termination board (34).

I. Close and secure the inner cover (16) with
two captive screws. Close and secure the
outer cover (15) with two captive screws.

SOLENOID VALVE REPLACEMENT

An MPS 3000 will always have a HI GAS sole-

noid (63, Figure D-6) and a LOW GAS solenoid
(64) mounted to the manifold (11). Each probe

will also have a solenoid valve (9) mounted on

the manifold.

WARNING |

Disconnect and lock out power before
working on any electrical components.

a. Turn off power to the system.

b. Loosen two captive screws holding the MPS
cover (15, Figure D-6). Open the MPS
cover.

c. Loosen two captive screws holding the inner
cover (16). Lower the inner cover.

d. Disconnect the HI GAS (J17), LOW GAS
(J18), or Probe (J13-J16) plug from its re-
ceptacle on the termination board (34).

Appendices D-7
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Figure D-6. Multiprobe Calibration Gas Sequencer, Exploded View
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Enclosure
Screw

Plug

Cable Grip
Fitting

Hose Adapter
Pressure Switch
Plug

Solenoid Valve
10. Screw

11. Manifold

12. Washer

13. Screw

14. Gasket

15. Outer Cover

16. Inner Cover

17. Flowmeter, 10 SCFH
18. Flowmeter, 2.0 SCFH
19. Bracket

20. Screw

21. Hose Adapter
22. 1/8in. Hose

CoNoA~MLODE

e. Loosen the retaining ring in the middle of

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

38.
39.
40.
41.
42.
43.
44,

LEGEND FOR FIGURE D-6

Nut

Lockwasher
Washer

Washer

Screw

Nut

Washer

Washer

Cover Stop Slide
Screw

Washer
Termination Board
Standoff
Mounting Bracket
Cover Plate
Washer

Screw
Fuseholder
Plastic Nut
Bushing
Pressure Gauge
Bolt

the solenoid and remove the top part.

f.  With a spanner wrench or padded pliers,
remove the remaining part of the solenoid

from the manifold (11).

g. Separate the new solenoid and screw the
smaller part into the manifold.

h. Place the top part of the solenoid into posi-
tion and tighten the retaining ring.

i. Connect the plug to the proper receptacle
on the termination board (34).

j. Close and secure the inner cover (16) with
two captive screws. Close and secure the
outer cover (15) with two captive screws.

Rosemount Analytical Inc.

A Division of Emerson Process Management

a.

45,  Washer

46. Drain Valve

47. 1/8 in. Impolene Tubing
48. Connector

49. Elbow

50. Pressure Regulator

51. Hose Adapter

52. 1/4in. Tube

53. Screw

54, Washer

55. Inner Enclosure
56. Washer

57. Screw

58. Power Supply
59. Washer

60. Nut

61. Screw

62. Washer

63. Solenoid

64. Solenoid

D-9 PRESSURE REGULATOR MAINTENANCE

Pressure Adjustments

Pressure regulator (50, Figure D-6) is fac-
tory set to 20 psi (138 kPa). Should the
pressure need to be changed or adjusted,
use the knob on top of the pressure
regulator.

Condensation Drain

To drain excess moisture from the internal
gas circuit of the MPS, periodically loosen
drain valve (46) on the bottom of pressure
regulator (50). The moisture will flow
through vinyl tubing drain (47) on the bottom
of pressure regulator (50) and exit the bot-
tom of MPS enclosure (1).

Appendices  D-9
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D-10 FLOWMETER ADJUSTMENTS

There are two flowmeters per flowmeter assem-
bly. The top flowmeter is factory set to 5 scfh.
The bottom flowmeter is set to 2 scfh. Should
the flow need to be changed or adjusted, use
knob on the bottom of the respective flowmeter.

D-11 ADDING PROBES TO THE MPS

This procedure is used to add a probe to the
MPS.

WAENING

Disconnect and lock out power before
working on any electrical components.

a. Turn off power to the system.

b. Loosen the two captive screws holding the
MPS cover (15). Lift the cover.

c. Loosen the two captive screws that hold the
inner cover (16) and lower the cover.

d. From the backside of the inner cover, locate
the flowmeter positions next to the existing
unit(s). Insert a hacksaw blade into the slots
surrounding the positions for two flowme-
ters, and saw out the knockout tabs.

D-10 Appendices

From the front of the inner cover, install a
flowmeter (P/N 771B635H01) into the top
hole and a flowmeter (P/N 771B635H02)
into the bottom hole. From the backside se-
cure with brackets provided.

Remove four brass screw plugs (CAL GAS
IN, CAL GAS OUT, REF AIR IN, and REF
AIR OUT) for the next probe position in the
manifold.

Install 1/8" hose adapters (P/N
1A97553H01) into the empty holes using a
suitable pipe dope. Attach the tubing.

Remove a brass screw plug (P/N
1A97900H01) and install a solenoid (P/N
3D39435G01). Make sure the O-ring seals

properly.

Attach the hoses to the flowmeter using the
existing installation as a guide. Support the
flowmeter while attaching the hose.

Install the solenoid wire connector into the
proper position (J14-J16) on the termination
board (34).

Close and secure the inner cover (16) with
two captive screws. Close and secure the
outer cover (15) with two captive screws.

Rosemount Analytical Inc. A Division of Emerson Process Management



World Class 3000

Instruction Bulletin
Appendix D Rev. 2.5
May 2005

REPLACEMENT PARTS

Table D-3. Replacement Parts for the Multiprobe Test Gas Sequencer

FIGURE and PART NUMBER DESCRIPTION
INDEX No.
Figure D-6, 58 1A97909H01* Power Supply
Figure D-6, 9 3D39435G01** Solenoid Valve
Figure D-6, 40 138799-004 Fuse, fast acting, 1A @ 250 Vac, size: 1/4" Dia.
x 1-1/4” Lg., glass body, non time delay, Buss-
man part no. BK/AGC-1
Figure D-6, 40 138799-014 Fuse, fast acting, 0.5A @ 250 Vac, size: 1/4"
Dia. x 1-1/4” Lg., glass body, non time delay,
Bussman part no. BK/AGC-1/2
Figure D-6, 17 771B635H01** Flowmeter Assembly - Calibration Gas
Figure D-6, 18 771B635H02** Flowmeter Assembly - Reference Air
1A98631 Probe Adder Kit
Figure D-6, 51 1A97953H01** Hose Adapter
4847B46H0O1** Tubing Length
4847B46H02** Tubing Length
4847B46HO3** Tubing Length
4847B46HO4** Tubing Length
Figure D-3 7307A56G02 Check Valve

*Specify line voltage and probe type when ordering.
**These items are included in the probe adder kit.

Rosemount Analytical Inc. A Division of Emerson Process Management Appendices D-11
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E-1

APPENDIX E, REV. 4.6
IFT 3000 INTELLIGENT FIELD TRANSMITTER

DESCRIPTION

WARNING |

Read the “ Safety instructions for the
wiring and installation of this appara-
tus” at the front of this Instruction
Bulletin. Failure to follow the safety
instructions could result in serious
injury or death.

DESCRIPTION

The Rosemount Analytical IFT 3000 Intelligent
Field Transmitter (IFT), Figure E-1, provides all
necessary intelligence for controlling a probe
and the optional Multiprobe Calibration Gas Se-
guencer. The IFT provides a user-friendly,
menu-driven operator interface with context-
sensitive, on-line help. The IFT may also be
used without an HPS.

The IFT is based on a modular design. There is
a maximum total of four PC boards within the
IFT. Every IFT contains a microprocessor
board, a power supply board, and an intercon-
nect board. In addition to these boards, deluxe
version IFTs also contain a General User Inter-
face/LED display board.

Q
Q

e

- 37840023

Figure E-1. IFT 3000 Intelligent Field Transmitter

Rosemount Analytical Inc.

A Division of Emerson Process Management

a. Microprocessor Board

The microprocessor board contains,
EEPROM, RAM, and a timer. The micro-
processor board also controls the probe
heater. The IFT can be used in conjunction
with or without an optional HPS 3000
Heater Power Supply providing power to the
heater depending upon the user's
application.

b. Interconnect Board

The interconnect board is used for all com-
munications from the IFT to the other com-
ponents within the system. These other
components may include an optional HPS
3000 Heater Power Supply, optional MPS
Multiprobe Calibration Gas Sequencer,
World Class 3000 Probe (non-HPS
equipped system), analog output, and relay
outputs.

c. Power Supply Board

The power supply board is user configur-
able for five different line voltages to include
100, 120, 220, and 240 Vac. In addition, the
output voltage for a probe heater is also
configurable if used in a non-HPS equipped
system.

d. GUI/LED Display Board

The GUI/LED display board, which is part of
the GUI assembly, has a 4-line by 20-
character liquid crystal display and eight
membrane keys. The board also contains
an LED display which indicates the current
O, value. The LED display has indicator
LEDs for calibration gas high (TGH), cali-
bration gas low (TGL) and calibrating (CAL).

e. Heater (optional)

A heater is available for ambient conditions
below 32°F (0°C).

Appendices  E-1
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Z-Purge (optional)

A Z-purge arrangement is available for ap-
plications requiring hazardous area classifi-
cation. See Application Data Bulletin AD
106-300B.

THEORY OF OPERATION

A functional block diagram of the IFT, con-
nected to the HPS and probe, is shown in
Figure E-2. In operation, the IFT monitors the
temperature of the cell by means of the probe
thermocouple. The IFT controls the temperature
of the cell. If the temperature of the cell be-
comes too high, the IFT will disable the HPS.

A cold junction temperature compensation fea-
ture ensures an accurate probe thermocouple
reading. A temperature sensor in the heater
power supply monitors the temperature at the
junction between the compensated cable run-
ning to the probe and the uncompensated cable
running to the IFT. The voltage from this sensor
is used by the IFT to compensate the probe
thermocouple readings for the temperature at
the junction.

The cell signal is a voltage proportional to the
oxygen concentration difference between the
two sides of the cell. The IFT receives this sig-
nal and translates it into a user-specified form
for display and/or output.

Table E-1. Specifications for Intelligent Field Transmitter

Environmental Classification
Humidity Range
Ambient Temperature Range
Vibration
Electrical Noise
Installation Category
HART CommuNications........coceeveeevievvviiiieeeeeeeeevnnn.
Analog Outputs

O, Accuracy (analog output)

Output Resolution
System Speed of Response (amplifier output)
Resolution Sensitivity - Transmitted Signal
Deadman Contact Output
Programmable Contact Outputs
GUI/LED Display Board

Approximate Shipping Weight

NEMA 4X (IP56)

95% Relative Humidity

-20° to 122°F (-30° to 50°C)

5 m/sec?, 10 to 500 xyz plane

EN 61326, Class A

Overvoltage Category Il (IEC 664)

Modulated on a 4-20 mA analog output, only

isolated, 0-20 mA, 4-20 mA, 0-10 V, 20-0 mA, 20-4 mA,
or 10-0 V output

0.1% O, or £3% of reading, whichever is greater using
Hagan calibration gases

Field Selectable 0-40% (linear or logarithmic)
100/120/220/240 +10% Vac at 50/60 Hz.

(W/HPS 3000): 30 Watts (VA); (w/Model 218 Probe):
275 VA (W/WC 3000 Probe): 275 Watts (VA)

11 bits (1 bit = 0.05% of output F.S.)

less than 3 seconds

0.01% O,

Form-C, 48 Volt max, 100 mA max

2 available, Form-C, 48 V max, 100 mA max

1, with 0.8 in. (20 mm) high, 3-character, alphanumeric
LED display 4-line by 20-character backlight LCD
alpha-numeric display; 8-key general purpose key-
board, or HART device

25 Ibs (11 kg)

E-2 Appendices
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| J 1 PROBE

LINE
ZERO TO HEATER
RELAY —1 TRANSFORMER[— CROSSING [—] TRIAC
RELAY ~ : DETECTOR
TRIAC
AD590 COLD
JUNCTION
TEMP.
PROBE TC PROBE TC
Ay
STACK TC o STACK TC A
CELL mv CELL
— U —
HEATER POWER SUPPLY
(OPTIONAL)

37840024

Figure E-2. System Block Diagram
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IFT 3000 TROUBLESHOOTING
E-3 OVERVIEW 1. Off - The probe has been turned off
because the IFT cannot control the
The IFT troubleshooting section describes how heater temperature.
to identify and isolate faults which may develop
in the IFT. 2. Param - IFT has been unlocked using
the user’s password.
R/ARNING 3. Serv - IFT has been unlocked using
Install all protective equipment covers the service password.
and safety ground leads after trouble-
shooting. Failure to replace covers 4. PrbEr - The probe is disconnected,
and ground leads could result in seri- cold, or leads are reversed.
ous injury or death.
5. HtrEr - If HtrEr is displayed, there is a
fault within the heater system.
E-4 IFT TROUBLESHOOTING
6. InCal - If InCal is displayed, the system
IFT troubleshooting is achieved by determining is currently undergoing calibration.
the functional status of the microprocessor
board and interpreting status displays on the 7. LowO, - If LowO, is displayed, the O,
front panel. value is below the low alarm limit.
a. Microprocessor Status LED 8. HiO, - If HIO, is displayed, the O,
value is above the high alarm limit.
The microprocessor board includes an LED
to aid in isolating equipment faults. LED in- 9. NoGas - If NoGas is displayed, there is
dications are as follows: no calibration gas pressure.

1. LED OFF. IFT failure, or power is re- 10. CalEr - If CalEr is displayed, an error
moved; refer to Troubleshooting Flow- was detected during the calibration
chart #1 (Figure E-3). process.

2. LED ON - STEADY. Heater system 11. ResHi - If ResHi is displayed, the cell
failure; refer to Troubleshooting Flow- resistance is above the high limit.
chart #2 (Figure E-4).

12. OK - If OK is displayed, the system is

3. LED ON - FLASHING. Microprocessor
normal.

Equipment Status (LCD) Displays

The status line of the GUI will display one
system status display (one at a time) in
priority sequence, as indicated in the fol-
lowing list. To troubleshoot an equipment
fault, refer to COMPONENT FAILURE indi-
cations applicable to the display message
(SYMPTOM) in Table E-2.

E-4 Appendices

operating normally.

Rosemount Analytical Inc. A Division of Emerson Process Management
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SYMPTOM - MICROPROCESSOR BOARD LED IS OFF

SET METER® FOR 300
VAC. PLACE PROBES ON
TERMINAL BLOCK J5.

METER INDICATES NO EXAMINE MAIN LINE
CURRENT LINE SETTING. CURRENT.
YES

DISCONNECT POWER TO
IFT. CHECK FUSES ON
POWER SUPPLY BOARD.

vEs | CHECK THAT LINE
FUSES BLOWN IN IFT. VOLTAGE JUMPERS ARE REPLACE BLOWN FUSES.
SET CORRECTLY.

NO

SET METER FOR 50 VDC.
CHECK VOLTAGE TEST
POINTS ON MICROPRO-
CESSOR BOARD.

METER INDICATES NO
CORRECT VOLTAGES FOR
TEST POINTS.

REPLACE POWER
SUPPLY BOARD.

YES

REPLACE
MICROPROCESSOR
BOARD.

"SIMPSON MODEL 260 OR EQUIVALENT MULTIMETER.

Figure E-3. IFT Troubleshooting Flowchart, #1

Rosemount Analytical Inc. A Division of Emerson Process Management Appendices E-5
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SYMPTOM - MICROPROCESSOR BOARD LED IS STEADY ON

CHECK THAT JUMPERS

OXYGEN ANALYZER YES JM6 ON MICROPROCESSOR REFER TO APPENDIX B,

SYSTEM IS EQUIPPED BOARD AND JM1 ON SECTION 2, FOR

WITH HPS 3000. INTERCONNECT BOARD JUMPER LOCATIONS.
ARE REMOVED.

NO

CHECK JUMPERS JM6 ON

MICROPROCESSOR BOARD

AND JM1 ON INTERCONNECT | - DISCONNECT POWER

BOARD ARE INSTALLED.
CHECK JUMPERS 9

OR 10 ON POWER
SUPPLY BOARD FOR COR-
RECT CONFIGURATIONS.

YES

REFER TO PROBE
TROUBLESHOOTING,
APPENDIX A, SECTION 2.

AND INSTALL JUMPERS
CORRECTLY. REFER TO
FIGURE 2-5 OF MAIN 1B
SECTION.

27270021

Figure E-4. IFT Troubleshooting Flowchart, #2

E-6

END OF FLOWCHART #2

SYMPTOM - GENERAL USER INTERFACE OR
LED DISPLAY PANEL DOES NOT FUNCTION

Figure E-5.

Appendices

REPLACE GUI BOARD.

STILL NOT FUNCTIONING.
CALL FACTORY FOR
ASSISTANCE.

27270020

IFT Troubleshooting Flowchart, #3

Rosemount Analytical Inc.
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Table E-2. GUI Equipped IFT Fault Finding

SYMPTOM COMPONENT FAILURE

1. Display is blank. Possible failure within IFT. Check LED on microprocessor board.

2. CalEr is displayed. Repeat calibration sequence. If error persists, troubleshoot major components.

3. HtrEr is displayed. Ensure jumpers are set correctly on IFT. If system is equipped with HPS refer
to HPS 3000 Troubleshooting in Appendix B for additional troubleshooting
procedures.

4. NoGas is displayed. Possible failure within the MPS. Refer to MPS 3000 Troubleshooting in Ap-
pendix D for additional troubleshooting procedures.

*5. HiO, is displayed. Possible failure within the probe. Ensure the high alarm level has been en-
tered correctly. Refer to Probe Troubleshooting in Appendix A for additional
troubleshooting procedures.

*6. LowO; is displayed. Possible failure within the probe. Ensure the low alarm parameter has been
entered correctly. Refer to Probe Troubleshooting in Appendix A for additional
troubleshooting procedures.

7. ResHiis displayed. Cell resistance has exceeded upper limit. Ensure resistance value has been
entered correctly. Refer to Probe Troubleshooting in Appendix A for additional
troubleshooting procedures.

8. Off The probe has been turned OFF because the IFT cannot control the heater
temperature.

9. PrbEr The probe is disconnected, cold, or leads are reversed.

*HiO, and LowO, can occur in the system without system failure.

Rosemount Analytical Inc.

A Division of Emerson Process Management Appendices  E-7
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1. Captive Screw
2. Enclosure Cover
3. Fuseholder Cap
4. Fuse, 5 Amp
5. Electronics Chassis
6. Enclosure
7. Ribbon Cable
8. Ribbon Cable
9. Connector Plug
10. Screw
11. Washer
12. Microprocessor Assembly
13. Protective Cover
14. Captive Screw

E-8

37840025

Figure E-6. Intelligent Field Transmitter, Exploded View
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SERVICE AND NORMAL MAINTENANCE

OVERVIEW

Use the instructions in this section of the ap-

pendix to repair the Intelligent Field Transmitter.

Disassemble the unit only as needed to replace
damaged components. Use the assembly pro-
cedures that apply to install replacement parts
and reassemble the unit.

Replacement parts for the Intelligent Field
Transmitter are available from Rosemount
Analytical. Refer to the parts list at the end of
this appendix for replacement part numbers
and ordering information.

IARNING

Install all protective equipment covers
and safety ground leads after equip-
ment repair or service. Failure to in-
stall covers and ground leads could
result in serious injury or death.

REMOVE POWER AND OPEN COVER

Perform the following procedure to remove
power to the Intelligent Field Transmitter and
open the unit cover for service.

WARNING

Disconnect and lock out power before
working on any electrical components.
There is voltage up to 240 Vac, and
could cause personal injury.

a. Turn off power to the system. Lock out and
tag out power at the main disconnect box.

b. Loosen two captive screws (1, Figure E-6)
and open enclosure cover (2).

A Division of Emerson Process Management

E-7

REPLACE FUSE

The power supply board contains six identical
5 amp fuses. Perform the following procedure to
check or replace a fuse.

a. Unscrew fuseholder cap (3, Figure E-6) and
remove fuse (4). Check or replace fuse.

b. Install new fuse (4) and fuseholder cap (3).

REMOVE ELECTRONICS CHASSIS FROM
ENCLOSURE

Use the following procedure to remove the
electronics chassis (5, Figure E-6) from enclo-
sure (6). Perform this procedure only as needed
to replace damaged components installed on
the chassis.

a. Unplug two ribbon cables (7 and 8).

b. Unplug heater and fan connector plug (9).

c. Loosen screw (10) and washer (11). Slide
microprocessor assembly (12) up and re-
move from electronics chassis (5).

d. Remove protective cover (13).

e. Disconnect power leads L and N from
power input terminals.

f. If connected, remove Heater Power Supply
(HPS) power leads H and N from power
supply terminals.

g. Loosen screws (14). Lift and remove elec-
tronics chassis (5) from enclosure.

Appendices E-9
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Screw

Plastic Washer
Microprocessor Board
Interconnect Board
Mounting Plate
Screw

Internal Lock Washer
Screw

Hex Nut

Fan

Connector Plug

POoOOLoOo~NOORAWDE

el

37840026

Figure E-7. Microprocessor Assembly —
Exploded View
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REPLACE MICROPROCESSOR BOARD

a. Remove four screws (1, Figure E-7) and
washers (2).

CAUTION

Pull very carefully on the microproc-
essor board to ensure that none of
the mating connector pins are dam-
aged.

b. Carefully unplug and remove microproc-
essor board (3) from interconnect board

(4).

c. Carefully line up connector of new micro-
processor board (3) and interconnect
board (4). Plug in mating connectors.

d. Secure microprocessor board (3) to
mounting plate (5) with screws (1) and
washers (2).

REPLACE INTERCONNECT BOARD

a. Carefully tag and remove the jumper
wires from terminal strip on interconnect
board (4, Figure E-7). Jumper wires must
be installed in same terminals on re-
placement interconnect board.

b. Remove screws (6) and washers (7).

CAUTION

Pull very carefully on the intercon-
nect board to ensure that none of
the mating connector pins are dam-
aged.

c. Carefully unplug and remove interconnect
board (4) from microprocessor board (3).

d. Carefully line up connector of new inter-
connect board (4) and microprocessor
board (3). Plug in mating connectors.

e. Secure interconnect board (4) to mount-
ing plate (5) with screws (6) and washers

).

A Division of Emerson Process Management
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E-12

f. Reconnect tagged jumper wires to mating
terminals of interconnect board (4).

REPLACE FAN

a. Remove screws (8, Figure E-7), self-
locking hex nuts (9), and fan (10) from
mounting plate (5).

b. Cutfan lead wires (only) at connector side
of installed heat shrink.

c. Strip 0.5t0 0.6 in. (13 to 15 mm) of wire
insulation from fan leads of fan and heater
connector plug (11).

d. Slide one 2-in. (50 mm) length of heat
shrink tubing onto each lead of fan (10).

e. Connect and solder lead wires of new fan
(10) to mating lead wires on fan and
heater connector plug (11). Install heat
shrink tubing over soldered lead wire
connections.

f. Attach fan (10) with screws (8) and self-
locking hex nuts (9) to mounting plate (5).

REPLACE POWER SUPPLY BOARD

a. Loosen two screws (1, Figure E-8) and
remove protective cover (2). Remove
standoffs (3).

b. Unplug transformer connector plugs (not
shown) from power supply board (4).

c. Remove three screws (5), two plastic
washers (6), and external lock washer (7).
Remove power supply board (4).

d. Install new power supply board (4) on
electronics chassis (8). Secure power
supply board with screws (5), washers (6
and 7), and standoffs (3).

e. Install protective cover (2) and screws (1)
to secure the cover.

f. Connect transformer connector plugs (not

shown) to mating receptacles on power
supply board (4).

Appendices E-11
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1. Screw
2. Protective Cover
3. Standoff
4. Power Supply Board
5. Screw
6. Plastic Washer
7. Internal Lock Washer
8. Electronics Chassis
9. Screw

10. Flat Washer

11. Lock Washer

12. Ground Wire

13. Transformer

14. Heater

15. Nylon Standoff

E-12 Appendices

Figure E-8. Electronics Chassis —
Exploded View
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E-13 REPLACE TRANSFORMER

a.

Unplug transformer connector plugs (not
shown) from power supply board (4, Figure
E-8).

Remove four screws (9), flat washers (10),
and internal lock washers (11).

Remove ground wire (12).

Remove transformer (13) from electronics
chassis (8).

Install new transformer (13) on electronics
chassis (8).

Assemble one screw (9), lock washer (11),
ground wire (12), and flat washer (10). In-
stall ground wire fasteners in mounting hole
of transformer (13) as shown.

Apply Loctite P/N 08431 thread locking
compound to leading threads of screws (9).

Secure transformer (13) with remaining
three screws (9), flat washers (10) and lock
washers (11).

Connect connector plugs of transformer (13)
to mating receptacles on power supply
board (4).

E-14 REPLACE HEATER AND THERMOSWITCH

Use the following instructions to replace a dam-
aged heater and thermoswitch assembly.

a.

Rosemount Analytical Inc.

Unplug fan and heater connector plug from
power supply board (4, Figure E-8).

Heater and thermoswitch assembly (14) is
bonded to wall of electronics chassis (8).
Using alcohol solvent and putty knife, re-
move damaged heater and thermoswitch
assembly.

A Division of Emerson Process Management
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c. Cut heater lead wires (only) approximately
two inches (50 mm) from fan and heater
connector plug.

d. Strip 0.5t0 0.6 in. (13 to 15 mm) of insula-
tion from heater leads of connector plug.

e. Install one 2-in. (50 mm) length of heat
shrink tubing onto each lead of new heater
(14).

f. Connect and solder heater lead wires to
mating lead wires on fan and heater con-
nector plug. Center and install heat shrink
tubing over soldered wire connections.

g. Remove adhesive seal paper from back of
replacement heater (14). Carefully align and
adhere replacement heater on wall of elec-
tronics chassis (8) as shown.

h. Connect heater and fan connector plug to
mating receptacle on power supply board

(4)-
INSTALL ELECTRONICS CHASSIS

Use the following instructions to install the as-
sembled electronics chassis in the enclosure.

a. Place electronics chassis (3, Figure E-9) in
enclosure (4). Tighten captive screws (12).

b. Insert tabs of microprocessor assembly (10)
in mating slots of electronics chassis (3)

c. Slide microprocessor assembly (10) down
and install washer (9) and screw (8).

d. Plug heater and fan connector plug into
mating connector on power supply board
(13).

e. Plug two ribbon cables (5 and 6) into mating

connectors on microprocessor assembly
(10).

Appendices E-13
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16. Captive Screw

17. Enclosure Cover

18. Electronics Chassis
19. Enclosure

20. Ribbon Cable

21. Ribbon Cable

22. Connector Plug

23. Screw

24. Washer

25.  Microprocessor Assembly
26. Protective Cover

27. Captive Screw

28. Power Supply Board

w

37840032

Figure E-9. Electronics Chassis Installation
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E-16 REPLACE GUI ASSEMBLY OR e. Install GUI assembly (5) on inside surface of

RIBBON CABLE enclosure cover (6).

Use the following instructions to replace the GUI f.  Secure GUI assembly with washers (4) and

assembly or the mating ribbon cable. screws (3). Install caps (2).

a. Unplug ribbon cable (1, Figure E-10) from g. Reconnect ribbon cable (1) cable to micro-
microprocessor board. processor assembly (10, Figure E-9).

b. Remove caps (2), screws (3)1 washers (4), E-17 CLOSE COVER AND RESTORE POWER
and GUI assembly (5) from enclosure cover
(6). a. Close enclosure cover (6, Figure E-10) and

tighten cover screws (7).

c. Unplug ribbon cable (1) from back of GUI
assembly (5). Replace damaged GUI as- b. Remove lock out and tag out at the main
sembly or ribbon cable. disconnect box. Turn on power to the IFT
system.

d. Plug ribbon cable (1) into back of GUI as-
sembly (5).

Ribbon Cable
Cap

Screw

Washer

GUI Assembly
Enclosure Cover
Captive Screw

NoghrwbdE

37840028

Figure E-10. Replacing the GUI Assembly
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REPLACEMENT PARTS

Table E-3. Replacement Parts for the Intelligent Field Transmitter.

FIGURE and INDEX No PART NUMBER DESCRIPTION
Figure E-8, 13 1N04946G01 Transformer
Figure E-7, 4 3D39120G01 Interconnect Board
Figure E-8, 4 3D39122G01* Power Supply Board
Figure E-7, 3 3D39513G02 Microprocessor Board
Figure E-10, 5 1L04279H01 GUI Assembly
Figure E-6, 4 1L01293H02 Fuse, 5A @ 250 Vac, anti-

surge, case size; 5 x 20 mm,
type T to IEC127, Schurter

Figure E-8, 14 1A97964H08 Heater, 120V
Figure E-8, 14 1A97964H09 Heater, 240V
Figure E-7, 10 1L03862H01 Fan, 120V
Figure E-7, 10 1L03862H02 Fan, 240V

*Specify line voltage and probe type when ordering.

E-16 Appendices Rosemount Analytical Inc. A Division of Emerson Process Management



Instruction Bulletin
Appendix J Rev. 1.2

World Class 3000 May 2005

APPENDIX J, REV 1.2
HART COMMUNICATOR MODEL 275/375
IFT 3000 APPLICATIONS

DESCRIPTION

J-1 COMPONENT CHECKLIST OF TYPICAL J-2  UNIT OVERVIEW

HART® COMMUNICATOR PACKAGE
a. Scope

A typical Model 275D9E HART® Communicator This Instruction Bulletin supplies details
package should contain the items shown in needed to install and operate the HART®
Figure J-1, with the possible exception of op- Communicator in relation to the World Class
tions. If a rechargeable NiCad battery pack has 3000 Intelligent Field Transmitter. Informa-
been selected, at least one spare battery pack tion on troubleshooting the communicator is
(per HART Communicator) is recommended. also included.

MAN 4275A00
English
October 1994

HART® Communicator

43

FISHER-ROSEMOUNT™

5
8
686001
1. Lead Set (with Connectors) 6. Belt Clip (with screws)
2. Carrying Case 7. Hanger (mounts on belt clip, Option)
3. Communicator 8. Pocket-sized Instruction Bulletin
4. AA Alkaline Battery Pack, or Rechargeable 9. PC Interface Adaptor (Option)
NiCad Battery Pack (Option) 10. Load Resistor, 250 W (Option)
5.  Memory Module

Figure J-1. Typical HART® Communicator Package, Model 275D9E

Rosemount Analytical Inc. A Division of Emerson Process Management Appendices  J-1
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b. Device Description tion signals are superimposed on the 4-20 mA

The HART (Highway Addressable Remote transmitter current loop. The communicator
Transducer) Communicator is a hand-held does not disturb the 4-20 mA signal, since no

communications interface device. It provides a net energy is added to the loop.

common communications link to all microproc- The HART Communicator may be interfaced
essor-based instruments which are HART com- with a personal computer, providing special
patible. The hand-held communicator contains software has been installed. To connect the
an 8 x 21 character liquid crystal display and 25 HART Communicator to a PC, an interface
keys. A pocket-sized manual, included with the adaptor is required. Refer to the proper HART
HART Communicator, details the specific func- Communicator documentation in regard to the
tions of all keys. PC interface option.

To interface with the IFT 3000, the HART Com- J-3  SPECIFICATIONS
municator requires a termination point along the

4-20 mA current |00p' and a minimum load re- HART Communicator Specifications, Table J-1,
sistance of 250 ohms between the communica- contains physical, functional, and environmental
tor and the power supply. The HART information about the communicator. Use Table
Communicator accomplishes its task by use of a J-1to ensure the unit is operated in suitable en-
frequency shift keying (FSK) technique. With the vironments, and that the proper battery charging
use of FSK, high-frequency digital communica- options are used.

Table J-1. HART Communicator Specifications

Physical Specifications
Display .......oooeuviiiieiiieiins 8-line liquid crystal display with a line width of 21 characters (128 x 64 pixels)
Keypad.........cccoviieeeieennnnne Membrane design with tactile feedback. 25 keys include:

6 action keys

4  software-defined function keys

12 alphanumeric keys

3 shift keys
Weight.......oooiiiiiiis = 3 Ibs (1.4 kg) including batteries
Functional Specifications
Memory......cccceevvvveeeeiiieen, Nonvolatile memory. Retains memory when the communicator is not powered.
Program (and Device)
Descriptions ........ccceeeeeenee 1.25 MB
Transmitter Data................ 2K
Power Supply.....ccccccceeennee Five AA 1.5 volt batteries. A rechargeable Nickel-Cadmium battery pack is optional.

Battery Charger Options.... 110/120 Vac, 50/60 Hz, U.S. plug
........................................... 220/230 Vac, 50 Hz, European plug
........................................... 220/230 Vac, 50 Hz, UK plug
Microprocessors ................ 32-bit Motorola type 68331; 8-hit Motorola type 68HC05
Connections.........ccccceeeenn.. Lead set: Two 4 mm banana plugs
Battery charger: 2.5 mm jack
Serial port: PC connection through optional adaptor
Memory Module: 26 pin, 0.1 inch Berg connector

Environmental Specifications

Operating Limits................. 32° to 122°F (0° to 50°C)

Storage Limits.......cccceeeee.n. -4° to 158°F (-20° to 70°C)

Humidity.......ccocovveieennns 0 to 95% relative humidity under non-condensing conditions below 104°F (40°C)
without error

Hazardous Locations......... CENELEC - Intrinsic Safety Certification

Certifications...........cccceee.... Factory Mutual (FM) - Intrinsic Safety Approval

Canadian Standards Association (CSA) - Intrinsic Safety Approval

J-2  Appendices Rosemount Analytical Inc. A Division of Emerson Process Management
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INSTALLATION
J-4 HART COMMUNICATOR SIGNAL LINE For applications in which the signal line load re-

CONNECTIONS sistance is less than 250 ohms, refer to

method 2.
The HART Commur_ucator can connegt_to . a. Method 1, For Load Resistance > 250
IFT analog output signal line at any wiring ter- ohms
mination point in the 4-20 mA current loop.
There are two methods of connecting the HART Refer to Figure J-2 and the following steps
Communicator to the signal line. For applica- to connect the HART Communicator to a
tions in which the signal line has a load resis- signal line with 250 ohms or more of load
tance of 250 ohms or more, refer to method 1. resistance.

CURRENT/VOLTAGE SELECTION SWITCH
TO "CURRENT" POSITION

F — -
o
o) g L~

M6 on—orr
/ MICROPROCESSOR

B %A . SW2 / BOARD

|
30395136, REV 13
MICROPROCESSOR
BOARD INTERCONNECT BOARD
i —
O] O]
, ——1H, /
s | M
° —1 ° ”__L ANALOG OUTPUT
[ RL >250Q

Has / O, 4-20 MA SIGNAL LINE

o
o 08| [vos| ©

INTELLIGENT FIELD LOOP
TRANSMITTER IFT 3000 CONNECTORS

|:| HART
COMMUNICATOR
>|©OO MODEL 275/375

HART COMMUNICATOR
REAR PANEL

LEAD SET

37840018

Figure J-2. Signal Line Connections, > 250 Ohms Load Resistance

Rosemount Analytical Inc. A Division of Emerson Process Management Appendices  J-3



Instruction Bulletin

Appendix J Rev. 1.2
May 2005 World Class 3000
MWARNING | MWARNING |
Explosions can result in death or seri- Explosions can result in death or seri-
ous injury. Do not make connections ous injury. Do not make connections
to the HART Communicator's serial to the HART Communicator's serial
port or NiCad recharger jack in an ex- port or NiCad recharger jack in an ex-
plosive atmosphere. plosive atmosphere.

1. Program IFT analog output to 4-20 mA. 1. Program IFT analog output to 4-20 mA.
Select the current mode using the cur- Select the current mode using the cur-
rent/voltage selector switch on the mi- rent/voltage selector switch on the mi-
croprocessor board in the IFT. croprocessor board in the IFT.

2. Using the supplied lead set, connect 2. At a convenient point, break the analog
the HART Communicator in parallel to output 4-20 mA signal line and install
the IFT 3000. Use any wiring termina- the optional 250 ohm load resistor.
tion points in the analog output 4-20
mA signal line. 3. Plug the load resistor into the loop

connectors (located on the rear panel
b. Method 2, For Load Resistance < 250 of the HART Communicator).
Ohms
. . J-5 HART COMMUNICATOR PC
Refer to Figure J-3 and the following steps CONNECTIONS
to connect the HART Communicator to a
s!gnal line with less than 250 ohms load re- There is an option to interface the HART Com-
sistance. municator with a personal computer. Load the

designated Cornerstone® software into the PC.
Then, link the HART Communicator to the PC
using the interface PC adaptor which connects
to the serial port (on the communicator rear
panel).

Refer to the proper HART Communicator docu-
mentation in regard to the PC interface option.
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CURRENT/VOLTAGE SELECTION SWITCH
TO "CURRENT" POSITION

o] SW3

o|
clem
(] EE /

M6 oNfiF/
MICROPROCESSOR

. E2 A / BOARD

30395136, REV 13
MICROPROCESSOR

BOARD INTERCONNECT BOARD

I_I—I_|
O O
o ] o /

S ° 2 ANALOG OUTPUT

18, RL<250Q

lorop / 0O, 4-20 MA SIGNAL LINE

ANALOG OUTPUT DEVICE

2] M

o]
o 09| [v0s| ©

INTELLIGENT FIELD LOOP
TRANSMITTER IFT 3000 CONNECTORS

250 OHM

LOAD RESISTOR
WA% (SEE NOTE)

I\ /
v @;%\%
|:| @b@é HART
COMMUNICATOR

MODEL 275/375

HART COMMUNICATOR

REAR PANEL NOTE: THE SIGNAL LOOP MUST BE BROKEN
TO INSERT THE OPTIONAL 250 OHM

LOAD RESISTOR.
37840019

Figure J-3. Signal Line Connections, <250 Ohms Load Resistance
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OPERATION

OFF-LINE AND ON-LINE OPERATIONS

The HART Communicator can be operated both
off-line and on-line. Off-line operations are those
in which the communicator is not connected to
the IFT system. Off-line operations can include
interfacing the HART Communicator with a PC
(refer to applicable HART Documentation re-
garding HART/PC applications).

J-7
In the on-line mode, the communicator is con-
nected to the 4-20 mA analog output signal line.
The communicator is connected in parallel to
the IFT, or in parallel to the 250 ohm load
resistor.

Rosemount Analytical Inc.

The opening menu (displayed on the LCD) is
different for on-line and off-line operations.
When powering up a disconnected (off-line)
communicator, the LCD will display the Main
Menu. When powering up a connected (on-line)
communicator, the LCD will display the On-line
Menu. Refer to the HART Communicator man-
ual for detailed menu information.

MENU TREE FOR HART COMMUNICATOR/
WORLD CLASS 3000 IFT APPLICATIONS

This section consists of a menu tree for the

HART Communicator. This menu is specific to
IFT 3000 applications.

A Division of Emerson Process Management
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Oxygen
VIEW FLD gg‘éf”cy
DEV VARS 0, cell
Cdtemp
PROCESS -
VARIABLES Eg is
VIEW PV-Aout PV % mge
PV
VIEW OUTPUT
VARS
SV is
VIEW SV SV
SV % mge
O, cell
VIEW FLD Cell TC
DEV mV Stack TC
CdmV
VIEW STATUS Not Applicable
DEVICE SETUP
PV
PV AO
v Ry SELF TEST Not Applicable
DIAG/SERVICE
LOOP TEST Loop test
method...
Cal Mode
Optrak TG?
O, CALIBRATE PERFORM O, PERFORM O, | O, Cal method...
CAL CAL
CalState
CalState
O, CAL TimeRemain
STATUS Present TG
Present O,
Cal slope
LAST
Cal const
L — CALCONSTANTS CellRes
(CONTINUED ON
SHEET 2)
Reset
RESET
CalConstants
CALCONSTANTS method...
D/A TRIM D/A trim method
21240020

Figure J-4. Menu Tree for IFT 3000 Applications (Sheet 1 of 3)
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(CONTINUED FROM
SHEET 1)

— Tag PVis
ASSIGN SVis

PV & SV

O,RngeMode
SELECT O,

HiRnginCal?
BASIC SETUP RANGE RngeSwiSP

Normal URV
Normal LRV

Hi.mg.URV
Set O, Xfer fn Hi.mg LRV

Manufacturer
DEVICE Distributor
INFORMATION Model

Dev id

Tag
Descriptor
Message
Date

Final asmbly num
Snsr s/n

Fid dev rev
Software rev
Universal rev

02

efficiency
StackTemp

O, cellTemp
ColdJuncTemp
O, cell mV

O, cellTCmV
StackTCmV
Cold Junc mV

SENSORS

PV URV

SIGNAL PV LRV

CONDITION Xfer fnctn
PV % mge

PV AO
AO Alrm typ

DEVICE SETUP Loop test
OUTPUT ANALOG

g¥ A0 CONDITION OUTPUT LOOP TEST method...

PV LRV .
PV URV D/A TRIM D/A trim method...

DETAILED Poll addr
SETUP HART OUTPUT Nurm req preams g

K1 input1
K1 input2
RELAY K1 K1 input3
OUTPUTS

K2 K2 state
K2 input1
K2 input2
Slope :
CALCULATIONS o, Constant K2 input3
HeaterSP

EFFICIENCY Eff.enabled?
K1 efficncy
K2 efficncy
- HighTG K3 efficncy

(CONTINUED ON o) LowTG

SHEET 3 7 Cal Mode
) CALIBRATION SprakTa?

Cal Intrvl
NxtCalTime
TGtime
PurgeTime
ResAirSP

HiAlarmSP
O, ALARMS LoAlarmSP

Deadband 21240021

Figure J-4. Menu Tree for IFT 3000 Applications (Sheet 2 of 3)
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Manufacturer
Distributor
Model

Dev id

Tag

Descriptor
DEVICE
(CONTINUED FROM INFORMATION Message

Date
SHEET 2) Final asmbly num
o ] Snsr s/n
Fld dev rev
Hardware rev
Software rev
Universal rev

Cal mode
Optrak TG?
Cal Intrvl
Tgtime
PurgeTime
CAL INFO ResAirSP
LowTG
HighTG
Cal slope

Cal const
REVIEW CellRes

DEVICE SETUP HeaterSP
PV Slope

PV AO Constant
PV LRV DEVICE CONFIG Eff.enabled?
PV URV K1 efficncy
K2 efficncy
K83 efficncy

Normal URV
Normal LRV
Hi.mg.URV
Hi.mg.LRV
O,RngeMode
HiRnginCal?
RngeSwtSP
HiAlarmSP
OUTPUTS LoAlarmSP
CONFIG Deadband

K1 inputi

K1 input2

K1 input3

K2 input1

K2 input2

K2 input3
Poll addr
Num req preams

21240022

Figure J-4. Menu Tree for IFT 3000 Applications (Sheet 3 of 3)
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TROUBLESHOOTING

OVERVIEW

If the HART Communicator fails to function
properly, verify that the unit's battery pack and
memory module are correctly assembled to the
communicator. Check the communicator's
model number. For IFT applications, HART
Communicator model number 275D9E must be

J-10 Appendices

J-9

Rosemount Analytical Inc.

used. If the HART Communicator model num-
ber is correct, and if it is properly assembled,
the troubleshooting flowchart, Figure J-5, may
be useful to find and correct problems.
TROUBLESHOOTING FLOWCHART.

Refer to Figure J-5.
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DOES

HART UNIT NO

HAVE
POWER
?

DOES
HART UNIT
INDICATE

NO

BATTERY
POWER

GOOD
?

IS IFT
POWERED
?

CLEAR IFT OF ALL FAULT
CONDITIONS.

REPLACE BATTERIES. IF
APPLICABLE, RECHARGE
NiCad BATTERIES.

SUPPLY POWER TO IFT.

DOES
IFT HAVE
MICROPROCESSOR

NO

YES

BOARD
REV.#
3039513G
?

YES

(GO TO
SHEET 2 OF 2)

CONTACT SERVICE
REPRESENTATIVE.

3 CONFIGURED FOR IFT s NO
BI-Iiffl\l\Tg HgllETD REFERELI{JCE OFF-LINE HART UNIT RECONFIGURE HART UNIT
"ON-LINE" CONFIGURATION (HART CONFIGURED FOR IFT.
? POCKET-SIZED MANUAL). FOR IFT?

686004

Figure J-5. Model 275D9E, Troubleshooting Flowchart (Sheet 1 of 2)
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(CONTINUED FROM
SHEET 1 OF 2)

IS
PROGRAM IFT FOR
ANALOG NG | 420 mA OUTPUT SIGNAL.
SELECTED TO SELECT CURRENT MODE
420 mA USING CURRENT/VOLTAGE
CURRENT SELECTION SWITCH ON
SIGNAL IFT_ MICROPROCESSOR
” BOARD.

CONNECT THE HART UNIT
TO THE 4-20 mA SIGNAL
LOOP. REFER TO PARA. J-4.
IF LOAD RESISTANCE IS
<250 OHMS, THE 250 OHM
LOAD RESISTOR MUST BE
USED.

S
HART UNIT \ NO
INSTALLED IN
40-20 mA
SIGNAL
LO;)P

IS

IS 250 OHM
LOAD NO LOAD RESISTOR INSTALL 250 OHM LOAD
RESISTANCE > CORRECTLY RESISTOR (SEE
2250 OHMS INSTALLED (SEE PARA. J-4.)
? PARA. J-4.)
?
YES
USE LEAD SET TO
IS CONNECT HART UNIT IN
msRTTALLﬂEg PARALLEL TO IFT. HART
UNIT MUST BE
PAFF(‘)AILFLF'- CONNECTED TO 4-20 mA
” SIGNAL LINE. (SEE
! PARA. J-4.)
Y
VERIFY PROPER IFT NO

CONFIGURATION. CONSULT
MENU TREE (FIGURE J-4 OF |—| ﬁﬁﬁo’;‘g'g?ﬁf HART
™| THIS APPENDIX). REFER TO :
DEVICE CONFIGURATION
SUBMENU.

IS
HART UNIT
CONFIGURED

FOR IFT
?

CONTACT SERVICE
REPRESENTATIVE.

37840033

Figure J-5. Model 275D9E, Troubleshooting Flowchart (Sheet 2 of 2)
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RETURNING EQUIPMENT TO THE FACTORY

J-10 If factory repair of equipment is required, pro-
ceed as follows:

a.

Rosemount Analytical Inc.

Secure a return authorization number from
a Rosemount Analytical Sales Office or
Representative before returning the equip-
ment. Equipment must be returned with
complete identification in accordance with
Rosemount instructions or it will not be
accepted.

In no event will Rosemount Analytical be
responsible for equipment without proper
authorization and identification.

Carefully pack faulty unit in a sturdy box
with sufficient shock absorbing material to
insure that no additional damage will occur
during shipping.

In a cover letter, describe completely:

1. The symptoms from which it was de-
termined that the equipment is faulty.

2. The environment in which the equip-
ment has been operating (housing,
weather, vibration, dust, etc.).

3. Site from which equipment was
removed.

A Division of Emerson Process Management

4. Whether warranty service or non-
warranty service is requested.

5. Complete shipping instructions for
return of equipment.

6. Reference the return authorization
number.

Enclose a cover letter and purchase order

and ship the faulty equipment according to
the instructions provided in the Rosemount
Analytical Return Authorization, prepaid, to:

PAD Repair Depot Dock C

c/o Emerson Process Management
11100 Brittmoore Park Drive
Houston, TX 77041

If warranty service is requested, the faulty
unit will be carefully inspected and tested at
the factory. If failure was due to conditions
listed in the standard Rosemount Analytical
warranty, the defective unit will be repaired
or replaced at Rosemount Analytical's op-
tion, and an operating unit will be returned
to the customer in accordance with shipping
instructions furnished in the cover letter.

For equipment no longer under warranty,
the equipment will be repaired at the factory
and returned as directed by the purchase
order and shipping instructions.
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SECTION 9
INDEX

This index is an alphabetized listing of parts, terms, and procedures for the World Class 3000 Instruction Manual.
Each item listed in this index refers to a location in the manual by one or more page numbers.

A H

Abrasive Shield, 2-7 HART® Communications, 1-2, 5-1

Absolute Temperature, 1-2 HART® Communicator, 1-1

Adapter Plate, 1-1, 2-1 HART® Interface, 1-4

Air Pressure Regulator Valve, 2-21 Heater Power Supply, 1-1, 1-3, 2-13, 2-19, 2-20
Analog Output, 2-13, 5-13, 5-14 HELP, 5-2

Annunciator, 2-13 High Gas, 2-21

Arithmetic Constant, 1-2
Automatic Calibration, 1-3, 2-22, 4-6, 5-10 |

Instrument Air, 1-7, 2-8

B Instrument Air In, 2-21

Blind Version, 5-1 Intelligent Field Transmitter, 1-1, 1-2, 5-1
Interconnect Board, 2-15

C

Cable Shields, 6-1 L

CAL, 5-2 Languages, 1-3, 5-1

CALIBRATE O, Sub-Menu, 5-4, 5-10 Low Gas, 2-22

Calibration, 4-1

Calibration Constants, 4-1 M

Calibration Fittings, 1-7
Calibration Gas, 4-3
Calibration Gas Out, 2-22
Cell Constant, 1-2
Ceramic Diffusor, 2-1
Chart Recorders, 2-13
Check Valve, 1-7, 4-3

MAIN Menu, 5-3

Manual Calibration, 4-2, 5-10

Microprocessor Board, 2-13

Mother Board, 2-20

MPS Wiring, 2-23

Multiprobe Calibration Gas Sequencer, 1-1, 1-2,
2-21

D N
DATA, 5-2 NEMA 4X Enclosure, 1-3, 2-9, 2-13

Diagnostic Data, 5-3

Dust Seal Packings, 2-7 o

E Orsat Apparatus, 1-2

Electrical Noise, 6-1 Oxygen Analyzer, 1-1, 1-2, 1-3

Electrostatic Discharge, 6-1

)
G Power Cable, 2-10, 2-16
Gas Kit, 4-5 Power Supply Board, 2-11
Gas Mixt 2.8 42 4-6 Pressure Regulator, 4-3, 4-4
as Miixture, 2-c, a-z, 4- PROBE DATA Sub-Menu, 5-3
Gas Stratification, 2-1

General User Interface, 1-4, 5-1 Pushbutton Regulator, 4-5
Grounding, 6-1
GUI, 6-1
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Q T
Quick Reference Chart, 5-3 TGH, 5-2

TGL, 5-2
R Troubleshooting, 6-1
Reference Air, 1-1, 2-8, 2-21 Vv
S Vee Deflector, 2-7
Semiautomatic Calibration, 2-22, 4-2, 4-6
SETUP Sub-Menu, 5-4 W
Status Line, 5-3 Wiring Layout, 2-12, 2-17, 2-18
Stop Valve, 1-7

Z

Zirconia Disc, 1-2

Z-purge, 1-7
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ROSEMOUNT ANALYTICAL WARRANTY

Rosemount Analytical warrants that the equipment manufactured and sold by it will, upon ship-
ment, be free of defects in workmanship or material. Should any failure to conform to this war-
ranty become apparent during a period of one year after the date of shipment, Rosemount Ana-
lytical shall, upon prompt written notice from the purchaser, correct such nonconformity by repair
or replacement, F.O.B. factory of the defective part or parts. Correction in the manner provided
above shall constitute a fulfillment of all liabilities of Rosemount Analytical with respect to the
quality of the equipment.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WAR-
RANTIES OF QUALITY WHETHER WRITTEN, ORAL, OR IMPLIED (INCLUDING ANY
WARRANTY OF MERCHANTABILITY OF FITNESS FOR PURPOSE).

The remedy(ies) provided above shall be purchaser's sole remedy(ies) for any failure of
Rosemount Analytical to comply with the warranty provisions, whether claims by the purchaser
are based in contract or in tort (including negligence).

Rosemount Analytical does not warrant equipment against normal deterioration due to environ-
ment. Factors such as corrosive gases and solid particulates can be detrimental and can create
the need for repair or replacement as part of normal wear and tear during the warranty period.

Equipment supplied by Rosemount Analytical Inc. but not manufactured by it will be subject to the
same warranty as is extended to Rosemount Analytical by the original manufacturer.

At the time of installation it is important that the required services are supplied to the system and
that the electronic controller is set up at least to the point where it is controlling the sensor heater.
This will ensure, that should there be a delay between installation and full commissioning that the
sensor being supplied with ac power and reference air will not be subjected to component
deterioration.

3656
3784/5-05



Instruction Manual
IB-106-300NH Rev. 4.3
May 2005

World Class 3000

World Class 3000 Probe HPS 3000
Part No. Part No.
Serial No. Serial No.
Order No. Order No.
IFT 3000 MPS 3000
Part No. Part No.
Serial No. Serial No.
Order No. Order No.

WORLD HEADQUARTERS

Emerson Process Management
Rosemount Analytical Inc.
Process Analytic Division
6565P Davis Industrial Parkway
Solon, OH 44139

T 440 914 1261

T 800 433 6076
gas.csc@emersonprocess.com

ASIA — PACIFIC

Emerson Process Management
Asia Pacific Private Limited

1 Pandan Crescent

Singapore 128461

Republic of Singapore

T 656 777-8211

F 65 6 777-0947

http://www.raihome.com

GAS CHROMATOGRAPHY CENTER
AND LATIN AMERICA

Emerson Process Management
Rosemount Analytical

9753 Pinelake Drive

Houston, TX 77055

T 713 467 6000

F 713 827 3329

EUROPE, MIDDLE EAST AND AFRICA
Emerson Process Management
Shared Services Limited

Heath Place

Bognor Regis

West Sussex PO22 9SH

England

T 44 1243 863121

F 44 1243 845354

EUROPEAN TECHNOLOGY CENTER
Emerson Process Management
Fisher-Rosemount MFG GmbH & Co.
Industriestrasse 1

63594 Hasselroth

Germany

T 49 6055 884 0

F 49 6055 884 209
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