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WARNI NG notices as used in this manual apply to hazards or unsafe
practices which could result in personal injury or death.

CAUTI ON notices apply to hazards or unsafe practices which could
result in property damage.

NOTES hi ghl i ght procedures and contain information which assi st
the operator in understanding the information contained in this
manual .

WARNING
INSTRUCTION MANUALS
DO NOT INSTALL, MAINTAIN, OR OPERATE THIS EQUIPMENT WITHOUT READING, UNDERSTANDING AND FOLLOWING
THE PROPER ABB INSTRUCTIONS AND MANUALS, OTHERWISE INJURY OR DAMAGE MAY RESULT.

RADIO FREQUENCY INTERFERENCE

MOST ELECTRONIC EQUIPMENT IS INFLUENCED BY RADIO FREQUENCY INTERFERENCE (RFI). CAUTION SHOULD
BE EXERCISED WITH REGARD TO THE USE OF PORTABLE COMMUNICATIONS EQUIPMENT IN THE AREA AROUND SUCH
EQUIPMENT. PRUDENT PRACTICE DICTATES THAT SIGNS SHOULD BE POSTED IN THE VICINITY OF THE EQUIPMENT
CAUTIONING AGAINST THE USE OF PORTABLE COMMUNICATIONS EQUIPMENT.

POSSIBLE PROCESS UPSETS

MAINTENANCE MUST BE PERFORMED ONLY BY QUALIFIED PERSONNEL AND ONLY AFTER SECURING EQUIPMENT
CONTROLLED BY THIS PRODUCT. ADJUSTING OR REMOVING THIS PRODUCT WHILE IT IS IN THE SYSTEM MAY
UPSET THE PROCESS BEING CONTROLLED. SOME PROCESS UPSETS MAY CAUSE INJURY OR DAMAGE.

NOTICE
The information contained in this document is subject to change without notice.

ABB, its affiliates, employees, and agents, and the authors of and contributors to this
publication specifically disclaim all liabilities and warranties, express and implied (including
warranties of merchantability and fitness for a particular purpose), for the accuracy, currency,
completeness, and/or reliability of the information contained herein and/or for the fitness for
any particular use and/or for the performance of any material and/or equipment selected in whole
or part with the user of/or in reliance upon information contained herein. Selection of materials
and/or equipment is at the sole risk of the user of this publication.

This document contains proprietary information of ABB and is issued in strict confidence. 1Its
use, or reproduction for use, for the reverse engineering, development or manufacture of hardware
or software described herein is prohibited. No part of this document may be photocopied or
reproduced without the prior written consent of ABB.



Pr ef ace

This publication is for the use of technical personnel responsible
for installation, operation, and maintenance of the ABB Series
TB84TC

Where necessary, this publication is broken into sections detailing
the differences between analyzers configured for conductivity or
concentration. |In addition, the configuration section wll give a
detail ed overview of all analyzer functions and how t hese functions
have been grouped into the two major configuration nodes: Basic and
Advanced.

The Series TB84TC anal yzer is delivered with default hardware and
software configurations as shown in the table below These
settings may need to be changed depending on the application
requi renents.

Factory Default Settings

Software Hardware
Instrument Power Supply PCB
Mode : Basic S301 (Relay Function):? NO, Normally Open?®
Analyzer ' . NC, Normally Closs
Type: Conductivity 5301 (Relay Function):? NO, Normally Open
NC, Normally Close
Temperature Sensor S301 (Relay Function):? NO, Normally Open?®

Type: 3k Balco NC, Normally Close

Temperature Compensation
Type: Manual
Microprocessor/Display PCB
Anal Output O
ateg Yutpu ne _ Wl (Configuration Lockout):® 1-2, Disable Lockout’
Range: 4-20mA, 0.00 to
199.9 mS/cm 2-3, Enable Lockout

Analog Output Two

Range: 4-20mA, 0 to 200°C
Relay Output One
High Setpoint Value: 10.00 mS/cm
Deadband: 0.10 mS/cm
Delay: 0.0 mins
Relay Output Two
High Setpoint Value: 10.00 mS/cm
Deadband: 0.10 mS/cm
Delay: 0.0 mins
Relay Output Three
Diagnostics: Instrument
Damping
value: 0.5 Seconds ' Feature available only in Advanced programming.
Sensor Diagnostics ? See Figure 3-6 for switch locations.
State: Off (Disabled) ? See Figure 8-16 for jumper location.
Safety Mode One ‘ Bold text indicates default hardware settings.
Failed Output State: Low
Safety Mode Two
Failed Output State: Low
Spike Output!
Level: 0%
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List of Effective Pages

Total nunber of pages in this manual is 194, consisting of the
f ol | owi ng:

Page No. Change Date
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Safety Summary

GENERAL
WARNI NGS

SPECI FI C
CAUTI ONS

Equi pment Envi r onnment
Al'l conmponents, whether in transportation, operation
or storage, nust be in a noncorrosive environnent.

El ectrical Shock Hazard During Mi ntenance

D sconnect power or take precautions to insure that
contact wth energized parts is avoided when
servi ci ng.

To prevent possible signal degradation, separate
nmetal conduit runs are recommended for the sensor,
signal and power wiring.
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SPECIFIC
WARNINGS

Use this equipment only in those classes of hazardous locations listed
on the nameplate. Uses in other hazardous locations can lead to unsafe
conditions that can injure personnel and damage equipment.

Allow only qualified personnel (refer to INTENDED USER in SECTION 1 -
INTRODUCTION) to commission, operate, service or repair this equipment.
Failure to follow the procedures described in this instruction or the
instructions provided with related equipment can result in an unsafe
condition that can injure personnel and damage equipment.

Consider the material compatibility between cleaning fluids and process
liquids. Incompatible fluids can react with each other causing injury
to personnel and equipment damage.

Use solvents only in well ventilated areas. Avoid prolonged or
repeated breathing of vapors or contact with skin. Solvents can cause
nausea, dizziness, and skin irritation. In some cases, overexposure

to solvents has caused nerve and brain damage. Solvents are flammable
- do not use near extreme heat or open flame.

Do not substitute components that compromise the certifications listed
on the nameplate. Invalidating the certifications can lead to unsafe
conditions that can injure personnel and damage equipment.

Do not disconnect equipment unless power has been switched off at the
source or the area 1is known to Dbe nonhazardous. Disconnecting
equipment in a hazardous location with source power on can produce an
ignition-capable arc that can injure personnel and damage equipment.

Remove power from the unit and allow at least one minute for the unit
to discharge before performing these procedures. Failure to do so
constitutes an electrical shock hazard that can injure personnel and
damage equipment.

Disconnect the AC line cord or power lines from the operating branch
circuit coming from the source Dbefore attempting electrical
connections. Instruments powered by AC line voltage constitute a
potential for personnel injury due to electric shock.

Keep the enclosure and covers 1in place after completing the wiring
procedures and during normal operation. Do not disconnect or connect
wiring or remove or insert printed circuit boards unless power has been
removed and the flammable atmosphere is known NOT to be present. These
procedures are not considered normal operation. The enclosure prevents
operator access to energized components and to those that can cause
ignition capable arcs. Failure to follow this warning can lead to
unsafe conditions that can injure personnel and damage equipment.

All error conditions are considered catastrophic. When such an error
has been reported, the analyzer should be replaced with a known-good
analyzer. The non-functional analyzer should be returned to the
factory for repair. Contact the factory for a Return Materials
Authorization (RMA) number.
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SECTION 1 - | NTRODUCTI ON

OVERVI EW
The  TB84TC  Series i's a |ine-powered
conducti vity/concentration anal yzer with
state-of-the-art electronics, internal and
ext er nal di agnostic functionality, an

i nnovati ve user-interface havi ng Hot Key
capability, two wuser-selectable nodes of
operation, and DI N-size packagi ng.

D agnostic interrogation of the interna

circuitry and external sensing devices 1is
continually conducted to ensure accuracy and
i mredi ate notification of problem situations
when they occur. Diagnostic routines nonitor
slope, PV drift and instability, process
vari abl e over/under range, and tenperature
over/under range. When these diagnostic
conditions occur, the analyzer can be
programed to induce a repetitive nodul ation
of a given magnitude in the output current or
can be link to a relay output thus providing
the ability to alert personnel of a problem
condi tion.

The analyzer packaging conforns to DIN
standards and has nounting options that
i nclude pipe, wal |, hi nge, and panel
installations. Due to the nodul ar design of
t he el ectronics, changing the anal yzer sensing
capability to other analytical properties such
as four-electrode conductivity can be quick
and easy.

The user interface is an innovative, patented
technology that facilitates a snmooth and
problemfree link between the user and
anal yzer functionality. The programm ng
structure reduces programmng difficulties by
provi ding a toggle between Basic and Advanced
functions.
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| NTENDED USER

Installation
Per sonne

Application
Techni ci an

Oper at or

Mai nt enance
Per sonne

Shoul d be an electrician or a person famliar
with the National Electrical Code (NEC), or
equivalent, and local wring regulations.
Shoul d have a strong backgr ound in
installation of analytical equipnent.

Shoul d have a solid background in conductivity
and/ or concentration neasurenents, electronic
instrunmentation, and process control and be
famliar wth proper grounding and safety
procedures for electronic instrunentation.

Shoul d have know edge of the process and
should read and understand this instruction
manual before attenpting any procedure
pertaining to the operation of the TB84TC
Seri es anal yzer.

Shoul d have a background in electricity and be
able to recognize shock hazards. Per sonnel
nmust also be famliar with el ectronic process
control instrunentation and have a good
under st andi ng of troubl eshooting procedures.

FEATURES

Di agnosti ¢ Sensor
Capability

Mul tiple Applications

The TB84TC Series analyzer offers the
necessary hardware and software for ful
conpatibility W th t he TB404 Series
Conductivity Sensors and three different types
of Resistive Tenperature Devices. Diagnostic
capability includes inproper slope, PV drift
and instability, and process and tenperature
vari abl e over/under range conditions.

Accept s i nput s from all ABB toroida
conductivity sensors. |sol ated anal og outputs
allow use in grounded or floating circuits.
Rel ay out puts provide setpoint control, cycle-
timer control, di agnostic al arm ng, and
cl eaner operation.
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Automatic Tenperature  Menu-sel ect abl e choi ces provide the user with
Conpensation 5 \j de range of easily configurable selections
for tenperature conpensation.

1. Manual (0.1N KO based)
2. Aut omati ¢ based on either:
a) Standard (0.1N KC based)
b) Coefficient (0 to 9.99% °C
adj ust abl e)
C) 0 to 15% NaCH
d) 0 to 20% Nad
e) 0 to 18% HA
f) 0 to 20% H,SO,
g) User - Def i ned

Wde Rangeability  Anal og out put spans do not affect the display
range of 0O uS/cm to 1999 nBS/cm for
Conductivity and 0 to 1999 digits, specified
in the configured Engineering Units, for
Concentrati on. M ni rum and maxi mum out put
spans are 100 puS/cm and 1999 nS/cm
respectively. Mninmumand naxi mumtenperature
output spans are 10 C (18 F) and 300 C (540
F), respectively.

Innovative User  Using four Smart Keys and a custom Liquid
Interface  crystal Display (LCD), multiple functions have

been assigned to each key and are displayed at

the appropriate time depending on the

progranmm ng environment. This patented
technol ogy reduces the nunber of keys while
mai nt ai ni ng t he maxi mum anount of

functionality and allows for the use of a
| arger, nore visible LCD.

Sinmple Calibration Zero and Span calibration routines for the

process vari abl e al | ows for greater
flexibility in pmaking adjustnments to the
sensor gain (i.e., slope) or offset. Smar t

tenperature calibration routines autonmatically
adjusts slope, offset, or both values to
ensure precise neasurenent of the process

t enper at ur e. Provisions for viewing and
nodi fying the calibration data are also
i ncl uded.
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NEMA 4X/ | P65
Housi ng

Suitable for
Hazar dous Locati ons

Di agnostic

I ndi cati on

Secure Operation

Conpact Packagi ng

Nonvol atil e Menory

Anal yzer Di agnostics

Suitable for corrosive environnents, the
el ectronics encl osure IS a corrosion
resistant, alum num alloy. A chem ca
resi stant pol yester powder coating provides
external protection.

The TB84TC Series analyzer design conplies
with industry standards for Division 2 and
non-incendi ve installations.

The custom LCD has dedi cated icons that act as
visible indications for active output hold,
fault, diagnostic spike, and energized relay
condi ti ons.

A har dwar e | ockout feature prevents
unaut hori zed altering of i nstrument
configuration paraneters while all ow ng ot her
anal yzer functions to be fully accessible.
Software security codes can al so be assigned
to the Configure, Calibrate, CQutput/Hold, and
Set poi nt/ Tune Mdes of Operati on.

I ndustry standard Y DIN size nmaintains

standard panel cut-outs and i ncreases
installation flexibility by providing pipe,
wal I , hinge, and panel nounting options.

In the event of a power failure, the
nonvol atile nenory stores and retains the
configuration and calibration dat a.

Built-in electronic circuitry and firmare
routines performa series of self-diagnostics,
nonitoring such areas as nenory and input
circuit integrity. Irregularities are
i ndi cated for mai ntenance purposes.

EQUI PMENT APPLI CATI ON

The TB84TC Series analyzer can be used
anywher e conductivity or concentration
nmeasurenents are desired.
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| NSTRUCTI ON CONTENT

| ntroduction

Anal yzer
Functionality And
Operator Interface
Control s

Installation

Operating Procedures

Measur e Mode

Cal i brate Mbde

Qut put/ Hol d Mode

Confi gure Mode

Security Mde

This section provides a product overview, a
description of each section contained in this
manual , and how each section should be used.
This section also has a glossary of terns and
abbreviations, a list of reference docunents
on related equipnment and/or subjects, the
product identification (nonmenclature), and a
conprehensive |ist of hardware performance
speci fications, accessories part nunbers, and
applicable certification information.

This section provides a short description on
the functionality of the TB84TC Series
anal yzer.

Thi s section provides information on anal yzer
installation such as unpacking directions,
| ocati on considerations, anal yzer nounting
options and procedures, w ring instructions,
sensor connections, and groundi ng procedures.

This section addresses the operator interface
controls and their function. The Mbdes of
Qperation and LCD status icons are |listed and
their functions are descri bed.

This section describes the normal analyzer
node of operation which includes the primry
and secondary display, Fault Information Smart
Key, and Menu Smart Key functions.

This section provides sensor and analyzer
calibration procedures and calibration data
descri ptions.

This section describes the Qutput/Hold States
of Operation including hold, rerange, danping,
and spi ke features.

This section defines the required actions to
est abl i sh and program t he anal yzer
configuration.

This section provides the procedures necessary
to set and cl ear anal yzer security codes.
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Secondary Di spl ay
Mbde

Uility Mde

Di agnostics

Tr oubl eshoot i ng

Sensor Mai nt enance

Repai r/ Repl acenent

Support Services

Appendi x A

Appendi x B

Appendi x C

Appendi x D

This section provides the procedure necessary
to set the information di splayed in secondary
di spl ay of the Measure Mode.

This section defines the reset options and
Basi ¢/ Advanced programm ng toggl e.

This section provides a description of the
di agnostic tools available to aid wth
anal yzer servicing. This section also
provides a listing of displayed faults and the
corrective actions.

This section provides an anal yzer and sensor
troubl eshooting guide to help determ ne and
i sol ate probl ens.

This section provides cleaning procedures for
conductivity sensors.

This section includes procedures for anal yzer
assenbly and sensor replacenent.

This section provides a list of replacenent
parts unique to the TB84TC Series anal yzer.

Thi s section provides tenperature conpensation
i nformati on.

Thi s section provi des concentration
configuration information.

This section provides a glossary of text
pronpts used in the secondary display during
anal yzer programm ng.

Thi s section provi des a configuration
wor ksheet used to record the analyzer’s
configuration.

HOW TO USE THI S MANUAL

For safety and operating reasons, reading and
under standing this product instruction manual
is critical. Do not install or conplete any
tasks or procedures related to operation until
doi ng so.
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The sections of this product instruction are
sequentially arranged as they relate to
initial start-up (from UNPACKI NG to
REPAI R REPLACEMENT PROCEDURES). After initial
start-up, refer to this instruction as needed
by secti on.

GLOSSARY OF TERMS AND ABBREVI ATI ONS

Tabl e 1-1.

d ossary of Terns and Abbrevi ati ons

Term

Description

Anal og

Conti nuously vari abl e as opposed to discretely
vari abl e.

Bor edom Swi t ch

An automatic tiner built into the TB84TC
Series anal yzer that returns the instrunment to
the Measure Mobde of Operation if a user has
ent ered anot her node of operation and has not
initiated another action for twenty m nutes.

Conductivity

Termderived fromChnis Law that is defined as
E=IR. Wen voltage E is connected across an
el ectric conductor, electric current | wll
flow that is dependent on the resistance R of
the conductor. Conductivity is the reciprocal
of resistance.

Control Cut put

The control systemsignal that influences the
operation of a final control elenent.

Danpi ng Danpi ng time described as a | ag.

Digital A discretely variable signal wusually having
only two states, on or off.

EEPROM El ectrically Erasable Programmable Read Only
Menory. A type of non-volatile nmenory that is
el ectrically progranmed and erased.

EPROM Er asabl e Progranmabl e Read Only Menory. This
menory hol ds the operational program for the
m crocontroller integral to the anal yzer.

EU Engi neering Unit. A set of units that define
the nuneric variable (e.g., ppm % TDS,
etc.).

FS Ful | Scal e. The maxi num all owabl e range

specified for a given piece of equipnent.
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Term

Description

G ound Loop

A path between two separate ground connections
thus allowi ng unwanted current flow through
t he neasurenent cabling or circuitry.

Hot Key

A short-cut that noves the user fromthe View
Configure State to the Modify Configure State
of Operation.

| con

A text or synbolic imge representing a set
function, condition, or engineering unit.

LCD

Liquid Crystal D splay. The customthree-and-
one-half digit primary display, six-character
al pha- nunmeri c secondary field, and supporting
icons that allow for I|ocal readout of the
process variable, programmng of analyzer
functions, and local indication of fault,
hol d, and relay state conditions.

Loop

That portion of an anal og process control | oop
that resides wthin the analyzer. It
typically <consists of an analog input
nmeasuri ng the process variable and an anal og
output driving a final control elenent or data
recor der.

LSD

Least Significant Digit.

uS/ cm

Uni t of conductivity, m crosi emens  per
centimeter or 10°° sienens/cm (equivalent to 1
m cromho/ cm .

S/ cm

Uni t of conductivity, mllisiemens per
centimeter or 10° sienens/cm (equivalent to 1
m | limho/cm

Non-vol atil e
Menory

Menory that retains programed information
such as configuration and calibration
par aneters, even when power is renoved.

PCB

Printed Crcuit Board. A flat board that
contains pads for integrated circuit chips,
conmponents, connections, and electrically
conductive pathways between those elenents
that function together to forman electronic
circuit.

Process Vari abl e

(PV)

Tenper ature conpensat ed conductivity,
concentration, or tenperature, depending on
the configured anal yzer options.
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Term Descri ption

RH Rel ative Hum dity.

RTD Resi stive Tenperature Detector. An el ement
whose resistance has a relationship with the
tenperature of its surroundi ngs.

SEEPROM Serial Electrically Erasabl e Programrabl e Read
Only Menory. A type of non-volatile nenory
that can be electrically programred, erased,
and r ead usi ng seri al comuni cati on
t echni ques.

Sl ope The linear relation between two sets of
vari abl es that describes the rate of change
bet ween these vari abl es.

Sol ution A nmethod of tenperature conpensation that

Coef fi ci ent assumes a constant change in solution
conductivity relative to tenperature. The
units are in percentage of conductivity per
0]

C.
SPDT Si ngl e Pol e, Double Throw.
SSD Static Sensitive Device.

Tenperature
Conpensati on

Correcting a process variable for the effects
of tenperature.

REFERENCE DOCUMENTS

Tabl e 1-2. Reference Docunents

Nunber Docunent
WI'PEEUS510004A0 Model TB404 Toroi dal Conductivity Sensors
WI'PEEUS110002A0 Sanitary Toroi dal Conductivity Sensor

Cont act Factory

TB84TC Series Product Specification
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NOVENCLATURE

Position 5

6 7 8
Type TB84 G G G G

OW
@
OR

Advantage Series Analyzer

H 3 HE g —
Q@H Q- —

BN, — — — — — — — — - — - — —

Input
PH/ORP/pION
Four-Electrode Conductivity
Two-Electrode Conductivity
Toroidal Conductivity
Programming
Basic
Advanced
Reserved (PI Controller)
None
Reserved (Remote Analyzer)
None
Housing Type
Powder Coated, Anodized
Aluminum
Mounting Hardware
None
Pipe
Hinge
Panel
Wall
Agency Approval
None
FM
CSA
Label
None
Stainless Steel
Mylar

NOTE: A single digit or letter must be used in each nomenclature position.
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SPECI FI CATI ONS

Tabl e 1-3. Specifications

Property

Characteristic/Value

Process Display Range

Display Range

Conductivity 0 pS/cm to 1999 mS/cm
Concentration 0.000 to 1999 digits (EU Configurable)
Temperature -20° to 300°C (-4° to 572°F).

Sensor Full Scale
Measurement Ranges

0 pS/cm to 1999 mS/cm

Resolution, Display
Conductivity 1 pS/cm
Concentration 0.001 Digits (Configuration Dependent)
Temperature 1°C, 1°F.
Accuracy, Display
Conductivity +0.1% FS
Temperature 1°C
Accuracy, Output +0.02 mA For An Output Range Set To FS Values'
Nonlinearity, Display
Conductivity +0.1% FS
Temperature 1°C
Nonlinearity, Output +0.02 mA For An Output Range Set To FS Values
Repeatability, Display
Conductivity +0.5% FS
Temperature 1°C
Repeatability, Output +0.02 mA For An Output Range Set To FS Values
Stability, Display
Conductivity +2 LSD Typical; 5 LSD Maximum
Temperature 1°C
Stability, Output +0.01 mA For An Output Range Set To FS Values
Temperature Manual (0.1N KC1l based)
Compensation Automatic - Configurable as:
Standard (0.1N KC1l based)
Coefficient (0 to 9.99%/°C adjustable)
0 to 15% NaOH
0 to 20% NaCl
0 to 18% HC1
0 to 20% H,SO,
User-Defined
Input Types
Conductivity ABB TB404 Toroidal Conductivity Sensors
Concentration ABB TB404 Toroidal Conductivity Sensors
Temperature 3 kohm Balco, Pt100, Pt1000

Dynamic Response

3 sec. for 90% step change at 0.0 sec.

damping.

INot applicable

below 0.2 mA for 0 to 20 mA setting.
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Property

Characteristic/Value

Ambient Temperature
Effect

Conductivity +0.1%/°C FS @ 95% Relative Humidity
£0.2%/°C Displayed Value @ 95% Relative Humidity
Output +0.01 mA/°C @ 95% Relative Humidity
Output Minimum Span
Conductivity 100.0 upS/cm
Concentration 5% Maximum Concentration Range
Temperature 10 °C (18 °F)
Output Maximum Span
(full scale settings)
Conductivity 1999 mS/cm
Concentration 1999 Digits
Temperature 300 °C, 540 °F (-20 to 300 °C, -4 to 572 °F)
Damping Continuously adjustable from 0.0 to 99.9 seconds

Supply Voltage Ranges

93.5 to 276 Vac, 50 to 60 Hz,
Maximum Consumption 17 VA

Single Phase

Analog Output Ratings

Two completely isolated 0/4 to 20 mAdc outputs

750 ohms Maximum Load Value

Output One Fixed to the Process Variable

Output Two Software-Selectable to either the Process
Variable or Temperature

Relay Output Ratings

Three SPDT contacts with LCD icon indicators

Hardware configurable for Normally Open or Normally
Closed Operation

Software configurable relay functions include High/Low
Setpoint with adjustable Deadband and Time Delay,
High/Low Cycle Timer with adjustable Duty Cycle and
Time Delay, Diagnostic Alarm, and Cleaner Control
Maximum AC Capacity Values of 100 VA, 240 Vac, and 3 A
Maximum DC Capacity Values of 50 W, 24 vVdc, and 3 A

Power Supply Effect

+0.005% of full scale span per volt

Turn-On Time

2 seconds typical, 4 seconds maximum

Maximum Sensor Cable
Length

50 ft (15 m)

Sensor Diagnostic

PV/Temperature Over/Under Range,
Check, PV Drift and Instability

Slope and Offset

Diagnostic Notification
Analog Mode

Local indication via a FAULT and SPIKE icon.

Programmable output pulse on Analog Output One,
0 to 16 mA for 1 seconds on 6 second cycles

Environmental
Operating temperature -20° to 60°C (-4° to 140°F)
LCD Range -20° to 60°C (-4° to 140°F)
Storage temperature -40° to 70°C (-40° to 158°F)
Mounting Effect None
Enclosure NEMA 4X
Classification IP65
| - E67- 84- 4B Novenber 11, 2001 1-13




Property Characteristic/Value

Size
Height 144 mm high x 144 mm wide x 171 mm long (5.67 in. high
x 5.67 in. wide x 6.75 in. long)
Minimum panel depth 145 mm (5.70 in.)
Maximum panel cutout 136.7 mm x 136.7 mm (5.38 in. x 5.38 in.).
Recommended panel 135.4 mm x 135.4 mm (5.33 in. X 5.33 in.).
cutout
Weight 4.2 1b (1.9 kg) without mounting hardware
7.5 1b (3.4 kg) with Pipe Mounting Hardware
EMC Requirements CE certified:

Electromagnetic Emission - EN50081-2: 1994
EN55011: 1991 (CISPR11: 1990) Class A
Electromagnetic Immunity - EN50082-2: 1996
EN61000-4-2: 1995 4 kV Contact
4 kV Indirect
EN61000-4-3: 1997 10 V/m (unmodulated, rms)
80 to 1000 MHZ
EN61000-4-4: 1995 1 kV Signal Lines
5/50 T,/T, nS
5 kHz
EN61000-4-8: 1994 50 Hz
30A(rms)/m
ENV50141: 1994 10 V (unmodulated, rms)
0.15 to 80 MHZ
80% AM (1kHz)
150 ohms, source impedance
ENV50204: 1996 10 V/m (unmodulated, rms)
900 £5 MHZ
50% duty cycle
200 Hz
Low Voltage - EN61010-1:1993 (Category II)

Agency Approvals'
FM Non-incendive.

Class I, Division 2, Groups A, B, C, and D. Class II,

Division 2, Groups F and G. Class III, Division 2.

CsSA Class I, Division 2, Groups A, B, C, and D. Class II,
Division 2, Groups E, F and G. Class III, Division 2.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
1. Hazardous location approvals for use in flammable atmospheres are for ambient
conditions of -25° to 40°C (-13° to 104°F), 86 to 108kPa (12.5 to 15.7 psi) with a
maximum oxygen concentration of 21%.
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ACCESSCRI ES

Kits Part Number Mounting Kit
4TB9515-0124 Pipe
4TB9515-0125 Hinge
4TB9515-0156 Wall
4TB9515-0123 Panel
Part Number Description
4TB9515-0163 3" Cord Grip Fitting
4TB9515-0165 " Cord Grip Fitting
4TB9515-0191 PGY9 Cord Grip Fitting
4TB9515-0198 |Complete Cord Grip Set (Three PG99 p/n
4TB9515-0191 & Two *” p/n 4TB9515-0165)
See Section 17, Support Services, for a
complete list of available kits.
Sensors Nomenclature Fitting Type
TB4042 In-line Twist Lock, Submersible
Ball Valve Insertion, Hot Tap
High Pressure Hot Tap
TB4043 Sanitary Tri-Clamp
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SECTI ON 2 - ANALYZER FUNCTI ONALI TY AND
OPERATOR | NTERFACE CONTROLS

| NTRODUCTI ON

The beginning of this section contains an
overview of the TB84TC Toroidal Conductivity
Series analyzer functionality and inportant

information for configuration personnel. The
latter part of this section discusses the
operator interface controls. It includes

descriptions of the analyzer nodes and
facepl ate control s.

ANALYZER OVERVI EW

The TB84TC Series anal yzer provides two anal og
out put signals that can be configured to span
a range of solution conductivity and/or
tenperature as neasured by the analyzer and
sensor. In addition to the tw analog
outputs, three integral relay outputs can be
individually configured as a high or |[|ow
setpoint controller, cycle-tinmer controller,
di agnostic alarm or cleaner controller.

The analyzer is equipped wth interna
di agnostics that nonitor the operation of the
anal yzer’s electronics and firmvare for any
potenti al probl ens. Thi s di agnostic
capability also includes the detection of
sensor integrity such as out of range process
vari abl es and incorrect calibration val ues.

USER | NTERFACE

The wuser interface consists of a tactile
keypad havi ng four Smart keys, one hi dden key,
and a custom LCD. The LCD has a three and
one-half digit nuneric region that displays
the process variable, a six-digit al phanuneric
regi on that displays secondary information and
programm ng pronpts, and several status-
i ndi cati ng and programr ng icons.

| - E67- 84- 4B Novenber 11, 2001 2-1



Using a patented techni que, each of the four
keys is l|located under a given set of icons.
In each of the instrunent nodes and node
states, one icon over any given key wll be
illumnated and wll represent that Kkey's
function. These Smart Key assignnments will
vary as the wuser enters into different
progranmm ng nodes and states. In addition to
the Smart Key assignnents, text strings
located in the six character al phanuneric
field (i.e., secondary display) are used as
progranmm ng pronpts. The end result is an
interface that provides a great deal of
flexibility and functionality.

MODULAR ELECTRONI C ASSEMBLI ES

The TB84TC Series anal yzer consists of three
separate PCB assenblies that concentrate
specific circuit functionality onto each of
the three boards. This nodul ar design allows
for the ability to change the instrument from
one of four types of instrunents: pH ORP/pl QN
four-el ectrode conductivity, t wo- el ectrode
conductivity, and toroidal conductivity. In
addition, analyzer repairs can be quickly
acconplished by sinply replacing the non-
functioni ng boar d with one t hat i's
oper ati onal .

TEMPERATURE COMPENSATI ON

The process tenperature can be nonitored using
one of three types of RID inputs: 3 kohm
Bal co, Pt100, and Pt 1000. The secondary
di splay area can also be set to display the
tenperature in degrees Celsius or Fahrenheit
when the TB84TC Series analyzer is in the
Measur e node of operation

Since tenperature affects the activity and
di sassoci ation  of i ons and hence the
conductivity of t he sol ution, sever al
t enperat ure conpensati on functions are
available to <correct for these effects.
Tenperat ure conpensati on opti ons for
conductivity and concentration include Manual
(0. 1N KO based) and seven types of Automatic
Conpensation routines. See Section 1,
I ntroduction, for conpensation types.
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ANALOG QUTPUTS

The TB84TC Series analyzer has tw anal og
outputs. These outputs can be either direct
or reverse acting and can be firmare-
configured to a range of zero to 20 mllianps
or four to 20 mllianps. Both outputs are
separately scal able, isolated fromthe input,
and isolated from one anot her.

The anal og out puts provide process information
to recorders, data loggers, and <contro
syst ens. The information transmtted can
r epr esent (i.e., be sour ced t o) t he
conductivity, concentration, or tenperature of
t he solution and be ranged across any portion
of the particular neasurenent range. See
Table 1-3, Specification, for mninmm and
maxi mum r ange val ues.

RELAY OUTPUTS

The TB84TC Series anal yzer has three Form C
SPDT rel ay out puts junper-sel ectabl e as either
Normally Open (NO or Normally Cdose (NO.
The relays can be independently progranmed to
perform various functions as required by the
appl i cation.

These functions include:
C Process control (Setpoint or Cycle Timer).

C Diagnostic condition notification.
C deaner control.

Hi gh or Low Set Poi nt

High or |ow setpoint relays are configurable
for any value within the neasurenent range.
Each setpoint relay output allows for separate
programmability of relay function (high or
low), set point value, deadband value, and
del ay.

The exanple shown in Figure 2-1 illustrates a
hi gh setpoint relay output of 10.00 nS/cmw th
a deadband of 0.10 nS/cm The relay activates
at 10.00 nBS/cm and deactivates when the
process drops below 9.90 ntS/cm The second
half of the figure shows the same situation
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with a 1.0 mnute delay. The delay acts
before the high set point relay activates.
Set poi nt functions are progranmabl e as hi gh or
| ow acti ng. Set poi nt, deadband, and del ay
val ues are tunabl e paraneters available in the
Set poi nt/ Tune Mode of Qperation.

— > 9.00 10.20 10.00 9.90 9.70 10.00 10.10 10.10 10.00 9.90
PROCESS VALUE mS/cm mS/cm mS/cm  mS/cm mS/cm m$/cm  mS/cm mS/em mS/cm  mS/cm

|

RO ON RO ON
SET POINT VALUE — 10.00 mS/cm

RO OFF RO OFF RO OFF RO OFF

DEADBAND 4" ) DELAY J -

Figure 2-1. Hi gh SetPoint and Tinme Del ay Exanpl e.

H gh or Low Cycle Tiner

High or low cycle tiner relays are
configurable for any value wthin the
neasurenent range. A cycle tiner relay output
allows for separate programmability of relay
function (high or low, setpoint value, cycle
time, and on tine.

The exanple shown in Figure 2-2 illustrates a
cycle timer that wll be active when the
process variable exceeds the high setpoint
val ue of 10.00 nS/cm Once active, the relay
out put energizes for the configured on tine.
As |l ong as the process continues to exceed the
setpoint value, the timer will reset itself at
the end of the duty cycle (i.e., cycle tine).
The setpoint, cycle tinme, and on tinme are al
tunabl e par anmet ers avai l abl e in t he
Set poi nt/ Tune Mode of Qperation.

— 9.50 10.20 10.50 10.30 10.10 9.90
PROCESS VALUE mS/cm mS/cm mS/cm mS/em mS/cm mS/em

I | |

RO ON RO ON RO ON RO ON

SET POINT VALUE —» 10.00 mS/cm

RO OFF RO OFF RO OFF RO OFF RO OFF

L CYCLETIME — ¥ L CYCLE TIME —P

FIGURE 2.2. Cycle Tinmer Hi gh SetPoint Exanple.
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Cl eaner

Aut omati ¢ sensor cleaning can be acconpli shed
using one of the three relay outputs. At a
prescribed tinme interval (i.e., cycle tine), a

cleaner relay output will energize and thus
enable a cleaning device. The cleaner relay
wil | remain energized for a configured
cl eaning period (i.e., on time). Since many

cl eani ng devices use cleaning solutions that
can affect the process neasurenent, the anal og
and non-cleaner relay outputs can be held
during the cleaning period. |If needed, non-
cleaner relay outputs can be conpletely
di sabled (i.e., de-energized) instead of held.
Thus, an operator does not need to be
concerned with the possibility of a non-
cl eaner relay being held in an incorrect state
during a cleaning cycle.

In addition to a cleaning period, a recovery
period can be progranmmed to extend any
configured hold and/or disabling condition
beyond the cleaning period. This feature
allows cleaning fluids to dissipate and/or
sensor condi tions to stabilize bef ore
returning to the normal node of operation.

The cycle tinme, on time, and recovery period
are all tunable paraneters available in the
Set poi nt/ Tune Mode of Operati on.

DAVPI NG

Danping can be adjusted from O to 99.9
seconds. This feature is wuseful in noisy
process environments to help stabilize the
di spl ayed process variabl e and out put current
from excess bounce. Danping can be applied to
t he di spl ayed and/ or anal og out put val ues.

Danpi ng sinmul ates a capacitive type |ag where
reaction to any signal change is slowed
according to an entered tinme constant. For
exanpl e, a step change wi | reach
approximately 63 percent of its final value in
five seconds for five seconds of danping.
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DI AGNOSTI CS

D agnostics are provided for both the anal yzer
and sensor. Diagnostic detection of an Error
Code enables preset Safe Mdde states. These
Safe Mbde states are configured by the user
and forces the outputs either high and/or |ow

For problens that do not render the instrunent
in a non-functioning state (i.e., a Problem
Code), the wuser has the option of Iinking
t hese conditions to a Diagnostic Spike that is
superi nposed onto Anal og Qut put One and/or to
one or nore relay outputs.

If the D agnostic Spike is enabled, Analog
Qut put One will nodul ate for one out of every
si x seconds. The magni tude of the nodul ation
can be set from O to 100% of the analyzer’s
maxi mum output (i.e., 0 to 16 or 20 mA).

D agnostic conditions cause the FAULT and
FAULT | NFO i cons to be ener gi zed.
Interrogation of each fault condition is
avai l able with a single keystroke.

Anal yzer

Four critical errors in operation are
moni tored and linked to the Safe Mode feature.
These conditions include inoperable or
incorrect input circuit, bad RAM (Random
Access Menory), and damaged EE (Electrically
Erasabl e) nenory.

Sensor

The anal yzer continually perforns diagnostic
checks on sensor integrity. | nconsi st enci es
in sensor performance are notified by the
FAULT and FAULT INFO icons as well as the
Spi ke Qutput and/or Diagnhostic Relay(s) if
confi gur ed.

Sensor faults include shorted/ open tenperature
sensor, high and low PV, high and | ow
tenperature, and nmany nore. See Section 13,
Di agnostics, for nore details.

| - E67-84-4B Novenber

11, 2001 2-6



Spi ke CQut put

Renote notification of a problemcondition can
be initiated by the TB84TC Series analyzer
using the SPIKE State in the Configure Mode.
The Spike Qutput option allows wusers to
programa O to 100% (i.e., O to 16 mA for 4 to
20 mA configurations or O to 20 mA for O to 20
mA  configurations) pulse that wll be
i npressed on Anal og Qut put One for one second
out of a six second repeating cycle should a
probl em condition be detected. Shoul d the
actual output of the analyzer be below m d-
scale, the pulse will add current; if above
m d-scale, it will subtract current.
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SECTI ON 3 - | NSTALLATI ON

| NTRODUCTI ON

This section of the manual will aide the user
in all levels of the installation process.
The intention is to provide sinple procedures
for placing the TB84TC Series analyzer into
servi ce.

SPECI AL HANDLI NG

Besi des the normal precautions for storage and
handl i ng of el ectronic equi pnment, the analyzer
has special static sensitive device (SSD)
handling requirenents. This  equi pnent
contai ns sem conductors subject to damage by
di scharge of static electricity; therefore,
avoid direct contact wth termnal block
conductors and electronic conponents on the
circuit board.

To mnimze the chances of damage by static
electricity, follow these techniques during
W ring, service, troubleshooting, and repair.

1. Remove assembl i es cont ai ni ng
sem conductors from their protective
containers only:

a. When at a designated static-free work

station.

b. After firmcontact with an antistatic

mat and/or gripped by a grounded i ndi vi dual .

2. Per sonnel handl i ng assenbl i es W th
sem conductors nust be neutralized to a
static-free work station by a grounding wi st
strap connected to the station or to a good
ground point at the field site.

3. Do not allow clothing to nake contact
Wi th sem conductors. Mst clothing generates
static electricity.

4. Do not touch connectors, circuit traces,
and conponents.
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5. Avoi d parti al connection of
sem conductors. Sem conductors can be damaged
by floating |l eads. Always install electronic

assenblies with power renoved. Do not cut
| eads or [ift circuit pat hs when
t r oubl eshoot i ng.

6. Gound all test equipnent.

7. Avoi d static charges during maintenance.

Make sure the circuit board is thoroughly
clean around its | eads but do not rub or clean
wi th an insulating cloth.

NOTE: An antistatic field service kit, part number
1948385 1, 1is available for personnel working on
devices containing static sensitive components. The
kit contains a static dissipative work surface (mat),
a ground cord assembly, wrist bands, and alligator
clip.

UNPACKI NG AND | NSPECTI ON

Examine the equipnment upon receipt for
possi ble danage in transit. File a damage
claim with the responsible transportation
conpany, if necessary. Notify the nearest ABB
sal es office.

Carefully inspect the packing material before
discarding it to make certain that al

nmount i ng equi pnent and any speci al
instructions or paperwork have been renoved.
Careful handling and installation will ensure
satisfactory performance of the unit.

Use the original packing nmaterial and
container for storage. Sel ect a storage
environnent free of corrosive vapors and
extrene tenperature and humdity. St or age

tenperatures nust not exceed -40 degrees to
+70 degrees Celsius (-40 degrees to +158
degrees Fahrenheit).

Renove the protective film from the anal yzer
| ens after the anal yzer has been placed inits
final installed |ocation.

| - E67- 84- 4B Novenber 11, 2001 3-2



LOCATI ON CONSI DERATI

ONS

When nounting the unit, |eave anple clearance
for removal of the front bezel and rear cover
Signal wiring should not run in conduit or
open trays where power wring or heavy
el ectrical equi pnent coul d cont act or
interfere with the signal wring. Twi st ed
shiel ded pairs should be used for the best
results.

The nounting location should provide easy
access for maintenance procedures and not be
in a corrosive environnent. Excessi ve
mechani cal vibrations and shocks as well as
rel ay and power sw tches should not be in the
i mredi ate area. Additionally, this location
must conform to the tenperature and humdity
constraints listed in the Table 1-3,
Speci fications.

HAZARDOUS LOCATI ONS

WARNI NG

Use this equipnment only in those classes of
hazardous | ocations listed on the namepl ate.
Installations in hazardous |ocations other
than those |isted on the naneplate can | ead
to unsafe conditions that can injure
per sonnel and damage equi pnent.

Refer to Table 1-3, Specifications, in Section
1 for a list of certifications and approvals
applicable to the TB84TC Series anal yzer.

RADI O FREQUENCY | NTERFERENCE

Most el ectronic equipnent is affected to sone
extent by radio frequency interference (RFI).
Caution should be exercised with regard to the
use of portable conmmunications equipnment in
areas where this electronic equipnent is being
used. Post appropriate cautions in the plant
as required.
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MOUNTI NG

FRONT

5.660

0O0o0o

5.660

Figure 3-1

Overal |

The TB84TC Series anal yzer can be pi pe, hinge,
wal |, or panel nounted. Figure 3-1 shows the
overall dinensions of the TB84TC w thout
nounti ng hardware. Mounting hardware attaches
to the four sets of threaded hol es | ocated on
the corners of the main housing.

SIDE BOTTOM
4.490
- :;%f@ < 3.076 —=
%T 5.650 | ~—3.340 —= ‘
/_/‘ ‘3 =) \L‘i‘[
N
I
To L
ey 2.000
| f;:} 1.000 |
B oy ey »
. o e .
550 | 600 DIA
(4 TYP) 1.290 (3TYP)

4 TYF) 875 DIA

(2 TYP)

Di nensi ons

Pi pe Mounti ng

The TB84TC Pipe Munt Kit (p/n 4TB9515-0124)
contai ns pipe and i nstrunent nounting brackets
wi th associated hardware. The pipe nounting
bracket can be fitted to pipe sizes as |arge
as two-inches.

Using Figure 3-2 as a reference, nount the
TB84TC anal yzer as foll ows:

1) Select the desired orientation of the
anal yzer.

2) Attach the instrument nounting bracket to
the pipe nmounting bracket using the supplied
3/8" x 3/4" bolts, 3/8" flat washers, 3/8"
| ock washers, and 3/8" nuts.

3) Attach the pipe nounting bracket to the
pi pe using the supplied 5/16" U bolts, 5/16"
flat washers, 5/16" |ock washers, and 5/16"
nut s.
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3/8" X 314" G
BOLT
4TB4704-0086 —|
(4 TYP)

5/16" U-BOLT
4TB4704-0096

2 TYP) \

4) Attach the instrument to the instrunent
mounting bracket using the supplied 3/8" x
5/8" bolts, 3/8" flat washers, and 3/8" |ock
washers.

5/16" NUT 3/8"

4T%27-|j\;|50)013INSTRUMENT FLATWASHER

5/16" MOUNT  4TB4710-0028
FLATWASHER BRACKET @TYP) Ut
4TB4710-0025 4TB5008-0071 N
“ TYP)%\\ (4 TYP)
-t /
b °)
|

= =
oD T

UOooo

—_— e s |

=
D

I
D @
Je— ] —— <"H‘@ § - 7
/ﬁ \ \ 38"
PIPE MOUNT 5/16" LOCKWASHER
BRACKET LOCKWASHER 3/8" X 5/8" 4TB4710-0022
4TB5008-0022 4TB4710-0023 BOLT (8TYP)

(4TYP) 4TB4704-0119
(4TYP)

Figure 3-2. Pipe Munt Installation D agram

H nge Mounti ng

The TB84TC Hi nge Munt Kit (p/n 4TB9515-0125)
contains L- and instrument nounting brackets,
a stainless steel hinge, and associated
har dwar e. The Hi nge Mouunt Kit allows for a
clear view of the display while maintaining
easy access to the rear of the instrument.

Using Figure 3-3 as a reference, nount the
TB84TC anal yzer as foll ows:

1) Select the desired |l ocation and orientation
of the anal yzer.

2) Attach the L-bracket to the selected
|ocation wusing the appropriate type of
fastener based on the nmounting surface
mat eri al .
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FASTENERS FOR
WALL (SUPPLIED
BY OTHERS)

3/8" X 3/4"
BOLT
4TB4704-0086
N (8TYP)

WALL

3) Attach the stainless steel hinge to the L-
bracket using the supplied 3/8" x 3/4" bolts,
3/8" flat washers, 3/8" |ock washers, and 3/8"
nuts.

4) Attach the instrunent nmounting bracket to
the stainless steel hinge using the supplied
3/8" x 3/4" bolts, 3/8" flat washers, 3/8"
| ock washers, and 3/8" nuts.

5) Attach the instrunent to the instrunent
nmounting bracket using the supplied 3/8" x
5/8" bolts, 3/8" flat washers, and 3/8" |ock
washers.

TOP VIEW 3/8" X 5/8" FRONT VIEW
BOLT
S.S. HINGE 4TB4704-0048
4TB5010-0005 (4TYP)

3/8" NUT
4TB4711-0020
(8TYP)

|
d ® ]
J ® !
° ] A\
~— L -BRACKET
4TB5008-0073 INSTRUMENT
MOUNT
3/8" BRACKET
LOCKWASHER 4TB5008-0071
4TB4710-0022
3/8" (12TYP)
FLATWASHER
4TB4710-0028
(12 TYP)

Figure 3-3. Hinge Muwunt Installation D agram

Wal | Mounting

The TB84TC Wall Mount Kit (p/n 4TB9515- 0156)
contains an instrunent nounting bracket with

associ at ed har dwar e. val | nount i ng
accompdat es installations where the anal yzer
can be positioned for a clear line of sight

and free access to the rear termnations.
These types of installation include supporting
beans, flange brackets, and wall ends.
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Using Figure 3-4 as a reference, nount the
TB84TC anal yzer as foll ows:

1) Select the desired |l ocation and orientation
of the anal yzer.

2) Attach the instrument nount bracket to the
sel ected location using the appropriate type
of fastener based on the nounting surface
mat eri al .

3) Attach the instrunent to the instrunent
mounting bracket using the supplied 3/8" x
5/8" bolts, 3/8" flat washers, and 3/8" |ock
washers.

3/8"

INSTRUMENT FLATWASHER

MOUNT

BRACKET
4TB5008-0071

\ / (SUPPLIED BY OTHERS)
¢ . .

4TB4710-0028
(4 TYP)

FASTENERS FOR WALL

I

WALL

\ 3/8"

vy e LOCKWASHER
38 X /8 4TB4710-0022
(4 TYP)

4TB4704-0119

(4TYP)
Figure 3-4. Wall Munt Installation D agram

Panel Mounti ng

The TB84TC Panel Munt Kit (p/n 4TB9515-0123)
contains four panel bracket assenblies and a

panel gasket. The TB84TC encl osure conforns
with DIN sizing and requires a 135.4 nm x
135.4 mm cut-out for panel nounting. The

panel brackets accommbdate a nmaxi num panel
t hi ckness of 3/8".
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CUT OUT

5.33 00500

135.4 08

Using Figure 3-5 as a reference, nount the
TB84TC anal yzer as foll ows:

1) Select the desired |location of the
anal yzer.

2) Cut a 135.4 mm x 135.4 mm hole wth
di agonal corners through the panel as shown in
Fi gure 3-5.

3) I nst al | the panel gasket onto the
i nstrunent.

4) Renove Rear Cover if necessary, and insert
the instrunent through the panel cut-out.

5) Attach the panel nounting  bracket
assenblies to the four <corners of the
anal yzer.

6) Tighten the adjustnment screws on the panel
nounting brackets until the analyzer seats
agai nst the panel. Note, do not over-tighten
the adjustnent screws or danage to the
brackets and panel may result.

Pl

12.7

Figure 3-5. Panel

- = 38"
MAX
WALL
/ i B
REAR COVER
REMOVED
5.33 o050
135.4 1305
\ i ©
j REAR VIEW
GASKET
\‘\"WALL

Mount Installation D agram
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W RI NG CONNECTI ONS AND CABLI NG

CAUTI ON

To prevent possible signal degr adati on,
separate netal conduit runs are recommended
for the sensor, signal, and power w ring.

Under ideal conditions, the use of conduit and
shielded wre may not be required. However
to avoid noise problens, power, signal, and
output wiring should be enclosed in separate
conduit. Just prior to entering the housing,
rigid conduit should be term nated and a short
| ength of flexible conduit should be installed
to reduce any stress to the housing.

Note: To maintain a NEMA 4X/IP65 rating, use approved
conduit connections or cord grips that have the same type
of ratings.

Power and signal wiring nust bear a suitable
voltage rating, have a naxi num tenperature
rating of 75°C (167°F), and nmust be in
accordance wth all NEC requirements or
equivalent for the installation site. Use
ei t her a standard three-prong grounded
flexible CSA certified line cord or equival ent
for power supply connections or hard wre
directly to the AC supply. |If hard wiring the
AC power supply, use stranded, 14 AWG copper
conductor wre.

Signal wiring should not be run in the sane
conduit or open trays where power wiring for
hi gh anperage electrical equipnment exists.
Ensure the final installation of signal and
power wiring prevents physical damage and/ or
electrical interfere.

Note: Use weatherproof connections for all wiring ports.
Heyco RLTF %" and LTF 9 cable grips are available through
ABB. See Section 17, Support Services.

The TB84TC Series anal yzer accepts wire sizes
12 to 24 AWG  Signal wiring should al ways be
tw sted, shielded pairs to ensure the best

per f or mance. Pin-style termnal s are
recommended for all connections and avail abl e
as kits from the factory. See section 17,

Support Services, for nore information.
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Power Wring

WARNI NG

WARNI NG

Di sconnect the AC line cord or power |ines
fromthe operating branch circuit comng from
the source before attenpting electrica

connections. Instrunents powered by AC |ine
vol tage constitute a potential for personnel

injury due to electric shock

Keep the encl osure and covers in place after
conpleting the wiring procedures and during
nor mal operation. Do not disconnect or
connect wiring or renove or insert printed
circuit boards unl ess power has been renoved
and the fl ammabl e at nosphere is known NOT to
be present. These procedures are not
consi dered nornal operation. The enclosure
prevents operator access to energized
conponents and to those that can cause
ignition capable arcs. Failure to follow
this warning can lead to unsafe conditions
that can injure personnel and danmage
equi pnent .

The TB84TC Series analyzer does not require
any adjustments to accept different |ine-power

vol t ages. Power connections are located in
the back of the instrument housing. The
termnal block |label identifies all [Iine

power, output signal, and sensor connections.

Notes:

1. ABB recommends installing a power line switch for
safety purposes and for providing power-up and power-down
convenience when servicing the analyzer.

2. Do not power the system from a transformer that also
powers large motor loads (over five horsepower) or any
other type of equipment that generates 1line voltage
surges, sags and excessive noise.

Using Figure 3-7 as a reference, neke line
power connections as foll ows:

1) Strip wire insulation back approximately
0. 250" (seven mllimeters) to ensure the bare
wire will make good contact with the | nsul ated
Pin Lug termnals and will not be exposed
beyond the pin insul ator.
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2) Crinp Pin Lug termnals to wire using
Panaduit CT 570 or equival ent.

3) Connect the specified line voltage to
TB1-1 (Line - L1), the neutral to TB1l-2
(Neutral - L2), and the ground to enclosure

protective ground term nal |ocated bel ow TB1.

Anal og Qut put Si gnal

Wring

The term nal block | abel identifies the anal og
out put connecti ons. Term nal polarity 1is
shown and nust be observed to ensure proper
oper ati on. The maxi mum | oad resistance for
the anal og outputs is specified in Table 1-3,
Specifications. The maxi mum | oad resistance
nmust include all devices and wiring within the
anal og out put current | oop. See Figure 3-7
for additional wiring information.

Using Figure 3-7 as a reference, make anal og
out put connections as foll ows:

1) Strip wire insulation back approxi mately
0. 250" (seven mllinmeters) to ensure the bare
wire will make good contact with the Insul ated
Pin Lug termnals and will not be exposed
beyond the pin insulator.

2) Crinmp Pin Lug termnals to the wire using
Panaduit CT 570 or equival ent.

3) Connect the wiring to the appropriate
anal og out put term nals.

Rel ay Qut put Signal

Wring

The relay outputs are shipped fromthe factory
in the default state of Normally Open. That
is, the relay contacts will be open when the
relay is not energized. To change the nornal
state of any of the three relay outputs,
swi tches on the power supply PCB assenbly nust
be noved to different positions.
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Bezel Assembly With
Power Supply PCB

Using Figure 3-6 as a reference, change the
normal state of any relay output as foll ows:

1) Unscrew the four captive screws |ocated
at the four corners of the Front Bezel
Assenbl y.

2) Lightly pull the Front Bezel Assenbly
fromthe Shell Assenbly.

3) Identify the Power Supply PCB Assenbly
and relay state switches using Figure 3-6.

4) Move the switch position to the desired
normal state (i.e., Normally Open or Normally
Cl osed.)

NORMALLY OPEN
STATE

\

Shell Assembly With Rear
Cover Assembly Attached

NORMALLY CLOSED)|
STATE

s

Microprocessor PCB And
Assemblies Attached

(Input PCB Assembly Removed For Clarity)

Figure 3-6. Normal State Relay Junper Location.
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Using Figure 3-7 as a reference, nmke relay
out put connections as foll ows:

1) Strip wire insulation back approxi mately
0. 250" (seven mllineters) to ensure the bare
wire will make good contact with the Insul ated
Pin Lug termnals and will not be exposed
beyond the pin insulator.

2) Crinmp Pin Lug termnals to the wire using
Panaduit CT 570 or equival ent.

3) Connect the wiring to the appropriate
relay output termnals.

Tor oi dal Sensor Wri

ng

I nstrument connections for the sensor wring
are located next to the signal connections.
Sensor wiring should run in shielded conduit,
or simlar, to protect it from environnental
influences. Do not allow the wires to becone
wet or to lay on the ground or over any other
equi pnment . Ensure cables are not abraded,
pi nched, or bent during installation.

The sensor | eads are connected to the term na

bl ock located in the rear cavity of the TB84TC
anal yzer. The seven | eads are col or coded and
have the foll owi ng functions and connecti ons:

Term nal Bl ock Sensor Col or Functi on
Location Code
TB2-1 Bl ack Drive
TB2- 2 Bl ue Drive
TB2-3 Wi te Sense
TB2-4 Red Sense
TB2-5 G een RTD
TB2- 6 Yel | ow RTD
B2-7 Hvy Gn Shi el d
TB2-8 N A N A
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SENSOR CABLE TO
BE SEALED IN
CONDUIT

Use Figure 3-7 as a reference for
t he sensor term nations.
are recomrended for all

connecti ng
Pin-style term nals
connecti ons.

REAR VIEW

-~

PROCESS
RECORDER

CONTROL
DEVICE

POWER/OUTPUT
CONNECTIONS

&%

-

)
TB3
SENSOR CONNECTIONS §5

‘ANNUNCIATOR‘ ‘ANNUNCIATOR‘ ‘ANNUNCIATOR

LINE
NEUTRAL } INPUT

T EARTH BOWER

IENANINENANANANENEN
QP Q‘KMMMMMMMMMD@

e @y |1
NEUTRAL (12) | 2

EXTERNAL

GROUND

TERMINAL

Figure 3-7.

INTERNAL GROUND

TERMINALS

I nstrunment Wring D agram

GROUNDI NG

The custoner and/or wring contractor is
responsi bl e to ensure the anal yzer, associ ated
control or test equipnment, and all exposed
conductive materials are properly grounded.
G oundi ng procedures should be in accordance

with local regulations such as the Nationa
El ectrical Code (NEC), Canadian Electrical
Code (CEO, or equival ent. Equi prment
installations rmust not pose a hazard,

i ncludi ng under fault conditions, to operation
and service personnel.

Signal wiring should be grounded at any one
point in the signal |oop. The anal yzer
encl osure shoul d be connected to earth ground
using a large area conductor having | ess than
0.2 ohns or resistance. Internal and external
earth ground termnals are provided for
conveni ence and shown in Figure 3-7.
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Notes:

1. Because of the prevailing differences in soil conditions
and in acceptable grounding practices throughout the world,
the scope of this product instruction is not intended to be
used to describe grounding electrode systems. The customer is
responsible to ensure a grounding electrode system is
acceptable to the local building and wiring codes.

2. Using the structural metal frame of a building as the
required equipment grounding conductor for the analyzer is not
advised.

OTHER EQUI PMENT | NTERFACE

The TB84TC Series analyzer provides two
i solated current outputs that are proportional
to the process variable(s). Since the
anal yzer output is isolated, each current |oop
may have a maxi mum of one non-isol ated devi ce

within its circuit. The maximum | oad on the
each current loop nmust not exceed the
speci fication listed in Tabl e 3-1,

Speci fications.

| NSTRUVENT ROTATI ON

The TB84TC Series anal yzer has four pairs of
t hreaded nounting hol es. Since these holes
are located at the corners of the instrument,
the TB84TC Series anal yzer can be positioned
in any of the four positions as denonstrated
in Figure 3-8.
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Figure 3-8. Munting Rotation (Pipe Munt Shown)
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SECTI ON 4 - OPERATI NG PROCEDURES

| NTRODUCTI ON

The TB84TC Series analyzer has seven nain
operating nodes: Measur e, Cal i brate,
Qut put/ Hol d, Configure, Security, secondary
D spl ay, and Setpoint/Tune. Wthin each node,
sever al pr ogr anm ng states cont ai ni ng
functions specific to the related node are
avai | abl e.

The TB84TC Series analyzer is equipped with a
built-in wuser interface through which all
anal yzer functions are pr ogr ammed or
nmonitored. Two display regions in the custom
LCD handle the mjority of i nstrument
functions. These regions include a primry
di splay area for the process variable (e.qg.,
Conductivity) and a secondary display area for
pr ogr anm ng t ext pronpts or auxiliary
i nformation.

In addition to the user-friendly interface

the TB84TC Series analyzer is equipped with a
group of icons that alerts the user to an
exi sting FAULT condition, diagnostic SPIKE
out put, output HOLD condition, or activated
RELAY. These icons are |ocated at the top of
the LCD and are only energized when the
specified <condition 1is detected. FAULT
conditions are shown in the secondary display
when the instrument is in the Measure Mde of
OQperation and the FAULT |INFO key has been
pressed.

OPERATOR | NTERFACE CONTRCOLS REVI EW

Liquid Crystal

Di splay (LCD)

The LCD contains nine regions that provide the
user with informati on on the process vari abl e,
engi neering unit, node of operation, output

hold <condition, fault, relay activation
secondary vari abl e, and key function
assi gnment s. Figure 4-1 shows a fully

energi zed LCD, Smart Keys, and node text.
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DISPLAY
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Figure 4-1. Fully Energized Display And
Supporting I nformation.

The top set of icons informs the user of
abnormal operating conditions such as an
out put HOLD, FAULT, diagnostic SPIKE out put,
or RELAY activation. These icons are only
energi zed when such a condition is detected
and are active in all nodes of operation.

For the node of operation indicators (i.e.
right arrows positioned next to the node
text), only one indicator will be lit and w ||
indicate the current node of operation of the
analyzer. As a user noves from one node to
the next, the appropriate indicator wll
ener gi ze. The node of operation indicators
are active in all nodes of operation.

The process variable is displayed in the three
and one-half digit, seven segnment region.
This display region is supported by the
engi neering unit region. These regions are
active in all nodes of operation; however, in
sone programm ng states, the process variable

region wll be used for data entry and the
engineering unit region wll reflect the data
uni t.
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The secondary variable is displayed in the
si x-character, fourteen segnent region. This
display region is used for displaying
secondary information and fault information in
t he Measure Mode of Operation and progranmm ng
pronpts in all other nodes of operation. Due
to the limted nunber of characters for this
di splay region, nmuch of the pronpting takes
the formof text abbreviations (see Appendix C
for a list of abbreviations.) This regionis
active in all nodes of operation.

The Smart Key assignnments are grouped into
four sets of icons, each group directly
posi ti oned above one of the four keys. These
icons are textual representations of the
function for the associated key. Only one
icon will be energized per Smart Key at any
gi ven tine.

Mul ti - Function Smart

Keys

A five-button, tactile keypad is |ocated on
the front panel of the analyzer. Four of the
buttons are enbossed to easily show their
location. A fifth, hidden button | ocated top,
center of the keypad has been included to
provide access to functions that are
i nfrequently used.

The four enbossed keys are called Smart Keys
since their functions are dependent on the
node and/or state of the instrunent. Si nce
these four keys do not have a pre-assigned
function, nultiple functions can be assigned
to a single key at different tinmes by
energi zing the appropriate icon. Using this
Smart Key nethod, a smaller nunber of keys can
be wused wthout conplicating or reducing
anal yzer functionality. |[If a Smart Key does
not have an icon energi zed above its | ocation,
this Smart Key does not have a function and
will not initiate an action when pressed.
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Table 4-1. Smart Key Definition of Operation
| con Smart Key Function

exit to |Escapes back to the Measure Mode

MEASURE |from al | ot her nodes or
programm ng states of operation.
This function is not available in
t he Measure Mode.

FAULT Accesses information on diagnostic

info Probl em or Error Condi ti ons.
Displays this information as a
short text string and code. This
function is only available in the
Measur e Mode.
AUTQO MAN | Not used at this tine.

SELECT | Selects the node or programmi ng
state of operation shown in the
secondary di splay region.

ENTER Stores configured itens and data
i nto permanent nenory.

SPT A short cut key to t he
Set poi nt/ Tune Mde of Operation.
This function is only active in
t he Measure Mode.
YES Affirms the action that is about
to take place.
> | ncrenents nuneric val ues or noves
through a series of paraneters.
NEXT Increments through a series of
progranmmi ng states.
p) Decrenents nuneric val ues or noves
. through a series of paraneters.
NO Deni es the action that is about to
t ake pl ace.
< Moves the flashing data entry
val ue one space to the right.
VENU I ncrenments through the nodes of
oper ati on.
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For each operating node and/ or state, pressing
the Smart Key initiates the displayed function
of that Smart Key. For exanple, the function
NEXT allows a user to cycle through a series
of progranmng states for a given node of
oper ati on. The function SELECT enables the
user to enter into the displayed node or state
of operation. Using this nmethod, the TB84TC
Series analyzer guides the user through the
necessary steps used to program or nonitor any
gi ven function. A general description of each
Smart Key function is given in Table 4-1.

MODES OF OPERATI ON

The Measure Mode is the normal operating node
of the TB84TC Series analyzer and is the
default node upon power-up. The Measure Mde
is the starting point for entry into other
nodes of operation. Each node contains a
uni que set of analyzer functions or states

These nobdes and their related functions are
listed in Table 4-2.

Table 4-2. Mode of Operation Definitions

MODE FUNCTI ON

Measur e Used to display the process
and secondary variables - the
nor mal operating node for the
anal yzer.

Calibrate Used to calibrate input and
anal og out put functi ons.

Qut/ Hol d Used for on-line tuning of
anal og output paraneters or
to manual ly set the anal yzer
out puts, for exanple, during
mai nt enance.

Configure Used to configure analyzer
functions such as the type of
anal yzer, tenperature sensor

t enperature conpensati on,
out put range, and diagnostic
par aneters.
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MODE FUNCTI ON

Security Used to ent er password
protection for the Calibrate,
Qut put/ Hol d, Configure, and
Set poi nt/ Tune Modes of
Oper at i on.

Di spl ay Used to select the variable
that will be shown in the
secondary di splay regi on when
the analyzer is in the
Measure Mode of Operation

SPT/ Tune Used for on-line tuning of
rel ay output paraneters.

HOLD | CON

The Hol d icon energizes when a hold condition
is active. Qutputs can be either manually or
automatical ly hel d.

Manual activation 1is accessible in the
Qut put/ Hol d Mbde of QOperation. In this node,
the Hold State permits the output to be held
at the current level and/or state or at a
| evel and/or state manually set by the user.

Wen a relay output is configured as a
Cl eaner, an option to enable an automatic hold
condition using the |levels and states capture
directly before initiating the cleaning
operation can be selected. The hold condition
only occurs during the cleaning relay on and
recovery tinmes and can be separately set for
the anal og and relay outputs. |If desired, the
relay outputs can be disabled instead of held
during a cleaning cycle.

FAULT | CON

The Fault icon energizes when a fault
condition has been detected by the TB84TC
Series analyzer. Fault conditions include all
Probl em and Error Codes as outlined in Section
13, D agnostics.
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SPI KE | CON

The Spike Qutput function nodul ates Anal og
Qut put One from t he nor mal | evel
representative of the process variable to a
val ue configured as a set percentage of out put
current. When the TB84TC Series anal yzer has
detected a fault condition and the Spike
Qut put function has been enabled, Analog
Qutput One will begin to nodulate and the
Spike icon wll energi ze. For nor e
information on Spi ke Qutput and Fault
conditions, see Section 13, D agnostics.

RELAY | CONS

The Relay icons are conposed of three
i ndi vidual icons. Each icon represents one of
the three integral relay (i.e., Relay One,
Rel ay Two, and Relay Three.) Wen a relay
changes fromits normal state to an energize
state, the <corresponding Relay icon also

ener gi zes. Since the normal state of each
relay can be set by a switch, the relay icon
will only inform the user of a state change

and not whether the relay has closed or
opened.
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SECTI ON 5 - MEASURE MODE

| NTRODUCTI ON

The Measure Mode is the normal operating node
of the analyzer and is the active node upon
anal yzer power-up. In this node, the process
vari able, output hold state, fault condition
state, spike output state, relay output
states, and secondary display information are
di spl ayed. Fromthe Measure Mdde, other nodes
of operation and fault information can be
accessed.

BOREDOM SW TCH

I f an operating node or state other than the
Measure W©Mdde is active, the TBB4TC Series
anal yzer automatically returns to the Measure
Mode of Qperation after 20 mnutes of
unat t ended use. This feature ensures the
anal yzer will always be returned to its nornmal
nmode of operation.

PRI MARY DI SPLAY

The primary display shows the process
vari abl e. The value of this variable is
dependent on the configured anal yzer, type of
t enperature conpensation, tenperature val ue,
solution conductivity, and danpi ng value. The
engi neering units for the process variable are
dependent only on the configured analyzer.
Table 5-1 |lists the analyzer types and
correspondi ng engi neering units.

Tabl e 5-1. Engineering Unit And Analyzer
Rel ati onshi p

ANALYZER TYPE ENG NEERI NG UNI T

Conductivity nS/ cm
uS/ cm
ppm (parts per mllion)
ppb (parts per billion)

% (percent)
User Defi ned

Concentrati on

ODOOO| OO
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SECONDARY DI SPLAY

The secondary di splay has the ability to show
a large variety of information. Since the
di splay area only has six characters, only one
item can be shown at any given tine.
Typically, this region wll be wused for
di spl aying the process tenperature in degrees
Cel sius; however, it can be changed to display
t he process tenperature in degrees Fahrenheit,
output current in mllianperes (i.e., mA) for
each anal og out put (shown separately), sensor
type, conductivity value and solute nane for a
concentration anal yzer, and firnmware revision

See Section 10, Secondary Display, for nore
i nformation.

FAULT | NFORVATI ON Snart Key

Fault information can only be accessed from
the Measure Mde of Qperation and 1is
interrogated using the FAULT Info Smart Key.
A fault condition causes the FAULT icon to
blink and the FAULT Info Smart Key to appear.
These indicators will be energized as |ong as
the fault condition is present.

When pressing the FAULT Info Smart Key, the

first fault condition will be shown in the
secondary displ ay. A short text string
fol | owed by the fault code wll be

sequentially shown. Depressing the FAULT Info
Smart Key progressively noves from one fault
to the next until all faults have been shown.
Once all faults have been interrogated, the

FAULT icon will no longer blink but remains
energized until all fault conditions have been
renoved. If a new fault <condition is

detected, the FAULT icon will begin to blink
to inform the user of the newy detected
condi ti on. For nmore information on fault
conditions and codes, see Section 13,
Di agnosti cs.

SPT Smart Key

The SPT or Setpoint Smart Key provides a
short-cut directly to the SPT/TUNE Mde of
Oper at i on. This short-cut provides quick
access to tunable relay paraneters.
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MENU Smart Key

The MENU Srmart Key provides access to all

ot her nodes of operation. By pressing the
MENU Snart Key, the analyzer nobves from one
node of operation to the next. Vi sual

feedback is provided in two manners: the node
indication arrow noves to the next node of
operation(e.g., Calibrate) and the secondary
di splay shows the text string representative
of that node (e.g., CALIBR). Access into the
di spl ayed node of operation is allowed using
the SELECT Smart Key. An escape function to
the Measure Mde of Operation is provided
using the Exit to MEASURE Smart Key.

As seen by the detailed screen flow diagram
shown in Figure 5-1, pressing the MENU Smart
Key when in the Measure Mbde noves the user to
the Calibrate Mde. Once in the Calibrate
Mode, pressing the Exit to MEASURE Snmart Key
returns the anal yzer back to the Measure Mode,
pressing the SELECT Snmart Key noves the
analyzer into the Calibrate States of
Qperation, and pressing the MENU Smart Key
noves the anal yzer to the Qutput/Hold Mde of
Oper at i on. Use Figure 5-1 to identify the
Smart Key assignnents and the resulting
action.

Each node of operation contains many states
used to set or tune analyzer functions. In
the followng sections of this product
instruction manual, all nodes of operation
will be discussed. Screen flow diagrans
showi ng the programm ng text pronpts, Smart
Key assignnments, and the resulting action for
each Smart Key are al so included. Refer to
Appendix C for programmng text string
definitions and a programm ng function tree
showing the relationship of all nodes and
states of operation.
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12.3

23°C

>

mS/cm

MENU

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

First numeric field is the Primary Display.
Second alpha-numeric field is the Secondary

Display.

mS/cm

12.3

CONFIG

MEASURE ~ SELECT

MENU

MEASURE
CALIBRATE
OUT/HOLD

» CONFIGURE

SECURITY
DISPLAY
SPT/TUNE

Hidden "5th key".

12.3

CALIBR

MEASURE ~ SELECT

mS/cm ’

MENU

Aﬁ‘

1

12.3

OUTPUT

MEASURE ~ SELECT

mSicm

MENU

7

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

CALIBR

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

msS/cm

12.3

SECUR

MEASURE SELECT

MENU

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE

P SECURITY

DISPLAY
SPT/TUNE

]

12.3

SEC.DSP

MEASURE

mS/cm

SELECT

MENU

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY

P DISPLAY

SPT/TUNE

«

msS/cm

12.3

SPT.TUN

MEASURE ~ SELECT

MENU

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY

» SPT/TUNE

1

Fi gure 5-1.

Screen Flow Di agram For
Mode of Operation.

Measur e
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SECTI ON 6 - CALI BRATE MODE

| NTRODUCTI ON

The Calibrate Mdde of Operation provides the

ability to <calibrate the sensor input,
tenperature input, and analyzer outputs.
These functions (i.e., Calibrate States of
Oper ati on) i ncl ude process vari abl e,
t enper at ur e, edit, reset, and out put

cali bration.

CALI BRATE STATES OF

OPERATI ON

The Calibrate Mdde consists of six states of
operation. Table 6-1 describes the function
of each state of operation.

Table 6-1. Calibrate States

St at e Functi on

CON.CAL |(Used to calibrate the input from
the process sensor using a zero-
point offset or span-point slope
cali bration.

TMP.CAL |Used to calibrate the input from
the tenperature sensor wusing a
one-point smart calibration that
adjusts the offset, slope, or both
based on sensor calibration
hi story.

EDT. CAL |Used to manually adjust t he
process and tenperature offset and
sl ope val ues.

RST. CAL | Used to restore calibration val ues
for the process variable and
tenperature to factory settings.

AOL. CAL |Used to calibrate Analog OQutput
One. Requi res an ext er nal
val i dati on devi ce.

AQ2. CAL |Used to calibrate Analog OQutput
Two. Requi res an ext er nal
val i dati on devi ce.
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When in the Calibrate Mdde, the NEXT Smart Key
provides access to all Calibrate States.
Pressing the NEXT Smart Key sequentially noves
the user through each Calibrate State. This
cycle repeats wuntil a Calibrate State is
selected using the SELECT Smart Key, or the
escape function is chosen using the Exit To
MEASURE Smart Key. Use Figure 6-1 to identify
the Smart Key assignnents and the resulting
action.

No password

" protect for CAL.
!

PH_CAL
RETURN

CONCAL
RETURN

PASSWD

RST.CAL
RETURN

‘

MEASURE MEASURE
1 2 3 mS/cm P CALIBRATE 1 2 3 mS/em P CALIBRATE
- OUT/HOLD - OUT/HOLD
CONFIGURE CONFIGURE
SECURITY SECURITY
DISPLAY DISPLAY
CON.CAL |2t RST.CAL |84

MEASURE ~ SELECT

MEASURE ~ SELECT
NE)

P N S

NE)

]

¢

v v

3
EE

MEASURE ~ SELECT N

) 4

Y

MEASURE ~ SELECT

z

E

o1 A
RETURN

MEASURE MEASURE

mS/om P CALIBRATE mSiem P CALIBRATE

" OUT/HOLD " OUT/HOLD
CONFIGURE CONFIGURE

C SECURITY 01 C SECURITY

DISPLAY DISPLAY
TMP.CAL SPT/TUNE A .CAL SPT/TUNE

i
)

{ EoTCAL { RozCAL
RETURN RETURN
MEASURE MEASURE
mSiem P CALIBRATE mS/em P CALIBRATE
- OUT/HOLD - OUT/HOLD
CONFIGURE CONFIGURE
SECURITY SECURITY
DISPLAY DISPLAY
EDT.CAL AO2.CAL
MEASURE SELECT MEASURE SELECT
NEXT XT
I

i

‘KEASURE

Figure 6-1. Screen Flow D agram For Calibrate

States of Operation.

The follow ng subsections contain detailed
descriptions of each Calibrate State of
Oper ati on.
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Process Sensor

Calibrate State

The Conductivity/ Concentration Calibrate State
contains two calibration procedures:

1) ZERO. PT (Zero-Point Calibration) and,

2) SPAN. PT ( Span-Point Calibration).

‘ T

68.2 ..

ZERO.PT

MEASURE SELECT
NEXT

MEASURE
P CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

S

i_l

68.2 ..

SPAN.PT

MEASURE ~ SELECT

MEASURE
P CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

£

NEXT
R,

v

000 ..

ZERO.VL

MEASURE

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

v

CONCAL
RETURN

ENTER
Aﬁ‘

052 ..

STABL?

MEASURE YES

MEASURE
CALIBRATE |
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

v

I

‘ L.

STNDBY

1.000

SLOPE

MEASURE NEXT

]

- 052 ..

OFFSET

MEASURE

NEXT

Figure 6-2.

Scr een

CONCAL
RETURN

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

Flow Diagram For

Conductivity/ Concentration Calibrate State of

Oper at i on.
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As with the other npdes and states of
operation, the two calibration procedures can
be toggl ed using the NEXT Snart Key, selected
usi ng the SELECT Snart Key, and escaped using
the Exit To MEASURE Snart Key.

Use Figure 6-2 to identify the Smart Key
assignnments and the resulting action.

Zero-Point Calibrate State

The Zero-Point Calibrate State conducts an
of fset adjustnent on the sensor input. This
calibration procedure is typically termed an
Air Calibration since the <calibration is
conducted with the sensor out of the process
liquid or calibration standard. Variations in
t or oi dal sensors require a Zero-Point
Calibration on all new sensors. Al so,
periodically conduct this calibration as the
sensor ages to ensure accurate perfornmance
characteristics.

Conduct a Zero-Point Calibration using the
fol |l owi ng procedure:

1) Renmove the sensor fromthe process piping
and thoroughly dry sensor if necessary.

2) Sel ect the ZERO PT in the Process Sensor
Calibrate State of Operation using the
SELECT Key.

3) Accept the ZERO VL by pressing the ENTER
Key.

4) Confirm the displayed reading is stable
(i.e., STABL?) using either the YES or NO
Key. Pressing the YES Key confirms a
stabl e reading. Pressing the NO Key
returns the TB84TC Series anal yzer to the
Process Sensor Calibration State (i.e.

CON. CAL) . For an wunstable condition,
conduct one or nore of the follow ng
st eps:
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a) Check to see if the TB84TC Seri es

anal yzer det ect ed a Faul t
condition by looking for the
Faul t i con on t he LCD.

Interrogate the fault by escaping
to the Measure Mde using the
Exit to MEASURE Key and the FAULT
Info Key in that order.

b) See Section 14, Troubl eshooting.

4) After a successful calibration, the Sl ope
value is displayed. Press the NEXT Key
to the Ofset value, or press the Exit to
MEASURE Key to escape to the Measure
Mbde.

Poor calibration values can generate one of
three types of warnings: BAD.CAL (i.e., Bad
Calibration value), UNSTBL (i.e., Unstable
Calibration value), or DRIFT (i.e., Drifting
Calibration value). |If a BAD.CAL condition is
encountered, the calibration value will not be
accepted and the analyzer will return to the
CON. CAL State. |If a UNSTBL or DRIFT condition
is encountered, the Slope and O fset values
will be shown followed by a query to ACCEPT
the calibration. Though a poor calibration
val ue was encountered by the transmtter, it
can be overridden by pressing the YES Key to
accept the calibration value. The NO Key
rejects the calibration value. In both cases,
the user is returned to the CON CAL State.
For nore information on calibration problens,
see Section 13, Diagnostics. For information
on sensor and/or transmtter troubl eshooting,
refer to Section 14, Troubl eshooti ng.

Note: If an output Hold condition is present,
the TB84TC analyzer inquires if this condition
should be released.

Span-Point Calibrate State

The Span-Point Calibrate State adjusts the
slope value to characterize the sensor
response at conductivity val ues typical of the
final installed |ocation. This calibration
procedure can be conpleted using two different
met hods: Grab Sanple or Standard Sol uti on.

Since toroidal conductivity sensors neasure
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conductivity using inductive coupling, these
sensors are sensitive to the materials and
proximty of the process piping. Thus, the
nost accurate calibration nethod uses a grab
sanple of the process solution while the
sensor is installed in its final |ocation.
The conductivity of the grab sanple is
measured using an external validation device
W th t he same type of tenperature
conpensat i on. By subtracting the analyzer
conductivity val ue, taken when the grab sanple
was drawn, from the conductivity of the grab
sanple and adding this difference to the
di splayed value on the analyzer when
conducting the calibration provides an easy,
accurate nmethod of characterizing the sensor
under actual process conditions.

When the grab sanple nethod is not practical,
a Span-Point Calibration can be conpleted
using a known conductivity standard sol ution
and a sanple container having the sane
approxi mate shape, size, and material of the
sensor receptacl e/ piping configuration. For
t he known standard nethod, position the sensor
in a container filled with the conductivity
standard in the sane manner as it would be in
the final installed location. The calibration
value would be equal to the tenperature
conpensat ed conductivity val ue of the standard
or the actual conductivity of the standard
when the TB84TC Series analyzer is in Mnual
Tenper at ure Conpensation set to 25°C

Conduct a Span-Point Calibration using the
fol |l ow ng procedure.

1) Sel ect the SPAN. PT in the Process Sensor
Calibrate State of Operation using the
SELECT Key.

2) Renove the sensor fromthe process piping
i f required.

3) Determ ne the conductivity of the process
liquid or known sol ution depending on the
type of calibration nethodol ogy being
used.
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4) Enter the SPAN.VL (i.e., Span Value)
using A Key to increment the blinking
digit and the » Key to nove to the next
digit. Press the ENTER Key to enter the
new val ue.

5) Confirm the displayed reading is STABL?
(i.e., stable) using either the YES or NO
Key. Pressing the YES Key confirns a
stabl e readi ng exists. Pressing the NO
Key returns the TB84TC Series anal yzer to
the Process Sensor Calibration State
(i.e., CON. CAL) . For an unstable
condition, conduct one or nore of the
foll ow ng steps:

a) Check to see if the TB84TC Seri es
anal yzer det ect ed a Faul t
condition by looking for the
Faul t i con on t he LCD.

Interrogate the fault by escaping
to the Measure Mde using the
Exit to MEASURE Key and the FAULT
Info Key in that order.

b) See Section 14, Troubl eshooti ng.

Poor calibration values can generate one of
three types of warnings: BAD. . CAL (i.e., Bad
Calibration value), UNSTBL (i.e., Unstable
Calibration value), or DRIFT (i.e., Drifting
Calibration value). If a BAD. CAL condition is
encountered, the calibration value will not be
accepted and the analyzer will return to the
CON. CAL State. If an UNSTBL or DRIFT
condition is encountered, the Sl ope and Ofset
values will be shown followed by a query to
ACCEPT the calibration. Though a poor
calibration value was encountered by the
anal yzer, it can be overridden by pressing the
YES Key to accept the calibration value. The
NO Key rejects the calibration value. 1In both
cases, the user is returned to the CON CAL
St at e. For nmore information on calibration
probl ens, see Section 13, D agnostics. For
information on sensor and/or transmtter
t r oubl eshoot i ng, refer to Section 14,
Tr oubl eshoot i ng.
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Note: If using a known standard nethod, the neasurenent
principle used by a toroidal conductivity sensor is
i nherently sensitive to surfaces surrounding the
sensing area of the sensor. To conbat this effect,
clearance around the sensing area should mmc the
proc;ass sensor fitting/piping to obtain repeatable
results.

Note: If an Qutput Held condition is present, the
TB84TC Series analyzer inquires if this condition
shoul d be rel eased.

Tenperature Cali brat

e State

The Tenperature Calibrate State is a snart
calibration routine that allows for both
single- and dual-point calibration. By
calibrating the tenperature at tw points
which are at least 20°C apart, the TB84TC
Series analyzer automatically adjusts the
of fset and/or slope. Since this routine only
uses the nost recent calibration data,
calibrations can be conducted throughout the
sensor’s life to ensure accurate neasurenent
of the tenperature sensing device. If an
incorrect calibration has been entered, the
Reset Calibrate State can restore the
calibration to factory settings. See Reset
Calibrate State in this section.

Note: The Reset Calibrate State will reset all
calibration values including the process
variable and temperature; therefore, process
variable and temperature <calibrations are
required after performing the Reset Calibration
procedure.

Conduct a Tenperature Calibration using Figure
6-3 and the foll ow ng procedure:

1) Before installing the sensor into its
final installed location, allow the
sensor to reach anbi ent tenperature.

2) Sel ect the Tenperature Calibrate State of
Operation using the SELECT Key.

3) Set the engineering unit by pressing the a
Key to toggle the unit between °C (i.e.,
degrees Celsius) or °F (i.e., degrees
Fahrenheit), and press the ENTER Key to
use the displayed engineering unit.
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~ Toggle between degrees C and degrees F.
Show last selected units. 1

MEASURE
O C P CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY

UN |TS DISPLAY

SPT/TUNE

MEASURE ENTER A

MEASURE
P CALIBRATE
°c OUT/HOLD

CONFIGURE
SECURITY

STAB L’) DISPLAY

SPT/TUNE
MEASURE

Aﬁ‘ rYE

NO

MEASURE ‘
023 P CALIBRATE
°c OUT/HOLD '
CONFIGURE |
SECURITY

N EW VAL DISPLAY

SPT/TUNE

MEASURE

EN“FER A‘ » ‘
Q i T !
|
If calibration succeeds, store

_ dataand return to "TMP.CAL" |

TMP.CAL
RETURN

If calibration fails, display "BAD.CAL"
and do not save data.

Fi gure 6- 4. Screen Flow Diagram For
Tenperature Calibrate State of Operation.

4) Confirm the displayed reading is STABL?
(i.e., stable) using either the YES or NO

Key. If the NO Key is pressed, the
TB84TC Series analyzer will return to the
Tenperature Calibrate State. For an

unst abl e condition, conduct one or nore
of the follow ng steps:

a) Wai t unti | t he tenperature
stabilizes,
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b) Check to see if the TB84TC Seri es
anal yzer has detected a Fault
condition by Ilooking for the
Faul t i con on t he LCD.
Interrogate the fault by escaping
to the Measure Mde using the
Exit to MEASURE Key and the FAULT
Info Key in that order.

c) See Section 14, Troubl eshooti ng.

5) If the reading was stable, enter the NEW
VAL (i.e., new tenperature value) using
the A Key to increnment the blinking
digit and the » Key to nove to the next
digit. Press the ENTER Key to enter the
new val ue.

6) Repeat steps 2 through 5 once the sensor
has been nounted in its final installed
| ocation and the tenperature readi ng has
stabilized. Use the process fluid
tenperature as the NEW VAL.

Edit Calibrate State

The Edit Calibrate State allows a user to
manual |y adjust the sensor and tenperature
sl ope and offset values. Though this function
may not be suitable for many applications, the
Edit Calibrate State facilitates quick and
easy access to calibration values for
t roubl eshooti ng pur poses.

Conduct an Edit Calibration using the
foll owi ng procedure.

1) Select the Edit Calibrate State of
Operation using the SELECT Key.

2) Edit the sensor PV SLP (i.e., slope)
value using the A Key to increnent the
blinking digit and the » Key to nove to
the next digit. Press the ENTER Key to
enter the new value or to proceed to the
sensor offset value. Press the Exit To
MEASURE Key to escape to the Measure
Mode. Valid slope values range from 0. 20
to 5.00.
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3) Edit the sensor PV OFF (i.e., offset)
value using the A Key to increment the
blinking digit and the » Key to nove to
the next digit. Press the ENTER Key to
enter the new value or to proceed to the
tenperature slope value. Press the Exit
To MEASURE Key to escape to the Measure
Mbde. Valid offset values are = 100
nS/ cm

4) Edit the tenperature TMP. SLP val ue using
the A Key to increment the blinking
digit and the » Key to nove to the next
digit. Press the ENTER Key to enter the
new value or to proceed to the
tenperature offset value. Press the Exit
To MEASURE Key to escape to the Measure
Mode. Valid slope values range fromaO0. 2
to 1.5.

5) Edit the tenperature TMP. OFF val ue using
the A Key to increment the blinking
digit and the » Key to nove to the next
digit. Press the ENTER Key to enter the
new value or to proceed to the Edit
Calibrate State. Press the Exit To
MEASURE Key to escape to the Measure
Mode. Valid offset values are +/- 40°C

Reset Calibrate State

The Reset Calibrate State sets all calibration
data (i.e., sensor and tenperature) to factory
values. This state purges calibration history
and should be initiated before calibrating a
new sensor.

Wien interrogating the «calibration values
after a reset has been performed, the slope
and offset wvalues for both +the process
vari abl e and tenperature will be set to 1.000
and 0. 000, respectively.

Conduct a Reset Calibrate using the foll ow ng
procedure.

1) Select the Reset Calibrate State of
Operation using the SELECT Key.
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2) Confirm or refuse the RESET? operation
using either the YES or NO Key,
respectively.

Note: The Reset Calibration State will reset all
calibration values including the process
variable and temperature; therefore, process
variable and temperature <calibrations are
required after performing the Reset Calibration
procedure.

Anal og Qutput One &

Two Calibrate State

The Anal og Qutput One and Two Calibrate State
trim their respective output signals to
mai ntain precise transm ssion of the process
variable to the final nonitoring system
Though the TB84TC Series analyzer output
current is factory calibrated, the output can
be trimed to conpensat e for ot her
i nput / out put devi ces.

Conduct an Qutput Calibration wusing the
fol |l ow ng procedure.

1) Select the Qutput Calibrate State of
Operation using the SELECT Key.

2) Use the A or Vv Keys to increase or
decrease the 1 or 4 mllianpere output
signal. Press the ENTER Key to enter the
new value or to proceed to the 20
m | |ianpere output |evel.

Note: The 1 milliampere is used as the lower
calibration point for 0 to 20 milliampere output
configurations.

3) Use the A or Vv Keys to increase or
decrease the 20 mllianpere output
signal. Press the ENTER Key to enter the
new value or to proceed to the Qutput
Calibrate State.

Note: If the output level has been adjusted and
the adjusted level has been entered using the
Enter Key, this adjusted wvalue will Dbe
permanently stored. To rectify a bad
calibration, the output calibration procedure
must be repeated.
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SECTION 7 - QOUTPUT/ HOLD MODE

| NTRODUCTI ON

The Qutput/Hold Mode of Operation provides the
ability to set the outputs to fixed |evels
and/ or states, change the output ranges, danp
the output signals, or disable the diagnostic
spi ke.

OQUTPUT/ HOLD STATES OF OPERATI ON
The Qutput/Hold Mode consists of six states of
operation. Table 7-1 describes the function
of each state of operation.

Table 7-1. Qutput/Hold States

St at e Functi on

HOLD Used to fix output |evels and/or
states to val ues captured when
the hold was initiated or to
manual | y entered val ues, or used
to release an existing output

HOLD st ate.

AQOL. RNG Used to change Anal og Qut put One
range.

AC2. RNG Used to change Anal og Qut put Two
range.

DAVPNG Used to reduce fluctuation in
the displayed values and/or
out put signals.

SPI KE Used to enable or disable the
spi ke out put function if
confi gur ed.

In the Qutput/Hold Mbde, the NEXT Smart Key
sequentially noves the user through the other
Qutput/Hold States. The cycle repeats unti
an Qutput/Hold State is selected using the
SELECT Smart Key or the escape function is
chosen using the Exit To MEASURE Smart Key.
Use Figure 7-1 to identify Smart Key
assignnments and the resulting action.
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No password

[ protect for OUT.

‘ PASSWD

MEASURE MEASURE
1 2 3 mSlem CALIBRATE mS/cm CALIBRATE
- P OUT/HOLD "

» OUT/HOLD

CONFIGURE CONFIGURE

SECURITY SECURITY

DISPLAY DISPLAY
HOLD SPT/TUNE DAMPNG SPT/TUNE

MEASURE SELECT MEASURE SELECT

NEXT NEXT
A I a——
Bypass for BASIC or 0%

< [ Configuration setting.
MEASURE MEASURE
. mS/em CALIBRATE . mSfem CALIBRATE

P OUT/HOLD p OUT/HOLD
CONFIGURE CONFIGURE
AO1 RNG SECURITY SPIKE SECURITY
DISPLAY DISPLAY
" SPT/TUNE SPT/TUNE
MEASURE SELECT MEASURE SELECT

M — Py
T

MEASURE
. mSiem CALIBRATE

» OUT/HOLD

CONFIGURE
SECURITY
AO2.RNG SPTITUNE
D
‘cASURE
Fi gure 7- 1. Scr een Flow Diagram For

Qutput/Hol d States of Operation.

The follow ng subsections contain detailed
descriptions of each Qutput/Hold State of
Oper at i on.

Hol d/ Rel ease Hold Qutput State

The Hold Qutput State allows a user to fix the
analog and relay outputs to captured |evels
and states or to manually set the output
| evel s and states. An existing hold condition
can be renoved using this state of operation.
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Any HOLD active

Retain HOLD, FAULT,

and SPIKE in all other [ row |
screens while active. ‘
‘ MEASURE
| . mS/em CALIBRATE
P OUT/HOLD
| CONFIGURE
| SECURITY
REL.HLD DISPLAY
- SPT/TUNE
‘ MEASURE YES NO

I

Release all HOLDs

MEASURE
ms/em CALIBRATE
" P OUT/HOLD
CONFIGURE
SECURITY
HLD ALL DISPLAY
. SPT/TUNE
MEASURE YES NO

]

HOLD_A
Hold all outputs at
current value.
Figure 7-2. Screen Flow D agram For Hold State
of Operati on.

As seen in Figure 7-2, a Hold condition is set
or renoved using the Hold State of QOperation
If a Hold condition is not active, the option
to Hold Al (i.e., HLD. ALL) is given
Confirmation of this action using the YES Key
causes the TB84TC Series analyzer to hold al
analog and relay outputs at the |evels and
states captured upon the tine of confirnmation.
If a Hold All or Release Hold action is not
confirmed by using the NO Key, each output can
be independently held to the capture
| evel /state or to a manually set |evel/state.
Figures 7-3 and 7-4 show the progranm ng
pronpts, smart key assignnents, and resulting
actions for manually setting the anal og and
rel ay outputs.
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v :
MEASURE % MEASURE '
ms/em CALIBRATE CALIBRATE
" p{ OUT/HOLD " p{ OUT/HOLD
CONFIGURE CONFIGURE‘
1 SECURITY SECURITY
DISPLAY DISPLAY
HLDAO SPT/TUNE HLDLEV SPT/TUNE
MEASURE YES NO MEASURE A » ‘
1 \ \ L. L.
If NO and AO1 is
held, release hold.
d — - - — - -
v ‘
MEASURE % MEASURE '
mSfem CALIBRATE CALIBRATE
" p OUT/HOLD " p OUT/HOLD
CONFIGURE CONFIGURE‘
O SECURITY SECURITY
DISPLAY DISPLAY
HLD'A 2 SPT/TUNE HLD'LEV SPT/TUNE
MEASURE YES NO MEASURE
ENTER A > ‘
4—1 4—1 Lo L.
If NO and AO2 is
held, release hold.
MEASURE

Figure 7-3. Screen Flow Diagram For Setting
Speci fic Anal og Qut put Hol d Level s.

As seen by Figures 7-3 and 7-4, any single or
conbi nati on of anal og and rel ay out puts can be
held to any specified |level or state. A Hold
condition is conm ssioned using the YES Key
and declined using the NO Key. The hold |evel
and/or state is set using the arrow(s) and
Ent er Keys.

Initiate a Hold Qutput condition using Figures
7-2, 7-3, and 7-4 as references and the
fol |l ow ng procedure:

1) Sel ect the Hold State of Operation using
t he SELECT Key.
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MEASURE MEASURE
ms/em CALIBRATE CALIBRATE
" » OUT/HOLD

p OUT/HOLD

CONFIGURE CONFIGURE
SECURITY SECURITY
HLD.DO1 SO STATE S
MEASURE YES NO MEASURE ENTER A ‘
5 -7r 5 T 7 L. __ . __

If NO and DO1 is
held, release hold. #‘

MEASURE MEASURE
mS/em CALIBRATE CALIBRATE
" p OUT/HOLD

Pl

p» OUT/HOLD
CONFIGURE CONFIGURE
SECURITY SECURITY
HLD.DO2 T STATE e
MEASURE YES NO MEASURE ‘
ENTER A
[ € | ,

If NO and DO2 is
held, release hold.

MEASURE MEASURE |
. mS/em CALIBRATE CALIBRATE
>

p OUT/HOLD OUT/HOLD
CONFIGURE CONFIGURE
SECURITY SECURITY ‘
DISPLAY DISPLAY
H L D " DO3 SPT/TUNE STATE SPT/TUNE
MEASURE YES NO MEASURE

ENTER A ‘

If NO and DO3 is

held, releas‘e?
MEASURE

Figure 7-4. Screen Flow Diagram For Setting
Specific Relay Qutput States.

2)

3)

Hold all (i.e., HLD ALL) outputs by
pressing the YES Key, or hold specific
out puts using the NO Key. Press the Exit
To MEASURE Key to escape to the Measure
Mbde.

For each output, use the YES Key to hold
the indicated output or the NO Key to
rel ease the indicated output. Press the
Exit To MEASURE Key to escape to the
Measur e Mode.
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4) For held analog outputs, set the hold
value using the A Key to increnent the
blinking digit and the » Key to nove to
the next digit, and press the ENTER Key
to enter the new value. Press the Exit
To MEASURE Key to escape to the Measure
Mbde.

5) For held relay outputs, toggle the relay
to the desired state (i.e., OFF or ON)
using the A Key, and press the ENTER Key
to enter the new value. Press the Exit To
MEASURE Key to escape to the Measure
Mbde.

Note: If the YES key was used to commission a
hold condition on any output, initiating the
escape function will not affect the commissioned
Hold condition. To release this Hold condition,
the Hold State must be re-entered and the Hold
condition released either by using the YES Key
when requested to release all hold conditions
(i.e., REL.HLD) or by removing the hold
condition using the NO Key when individually
setting each output.

If a hold condition(s) already exists and the
user selects the Hold State of Operation, the
TB84TC Series analyzer wll request whether
all hold conditions should be rel eased (i.e.,
REL. HLD) . Press the YES Key if all hold
conditions should be released and the NO Key
to edit the existing hold conditions.

Anal og CQutput One Rerange State

The Analog OQutput One Rerange Qutput/Hold
State provides the ability to change the
out put range of Analog Qutput One. One or
both end point values can be changed to any
val ue or range of values that are within the
specifications listed in Table 1-3.

If a non-linear output is configured,
rerangi ng the end point values will affect the
non-li1near relationship. Since the non-Iinear
relationship is set as a percentage input
agai nst a percentage out put, changing the end
oi nt val ues shoul d acconpany a review of the
reak point relationship. See Section 8,
Configure Mxde, for information on view ng and
nodi fying the non-linear break points.
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Conduct a Rerange of the output val ues using
the follow ng procedure:

1) Select the Rerange State of Operation
usi ng the SELECT Key.

2) Edit the process variable value for the
zero or f our ml|ianpere poi nt
(determ ned by t he anal yzer’s
configuration) wusing the A Key to
increnment the blinking digit and the »
Key to nove to the next digit and press
the ENTER Key to enter the new val ue, or
press the ENTER Key to continue to the 20

m | lianpere val ue. Press the Exit To
MEASURE Key to escape to the Measure
Mode.

3) Press the ENTER or Exit To MEASURE Key to
escape to the Measure Mdde, or edit the
process variable value for the 20
mllianmpere point using the A Key to
increnment the blinking digit and the »
Key to nove to the next digit and press
the ENTER Key to enter the new val ue.

Note: If 1)the zero or four milliampere value is
changed, 2)the new value 1is valid per the
specification in Table 1-3, 3)this change is
accepted using the Enter Key, and 4)the user
escapes to the Measure Mode using the Exit To
Measure Key without adjusting the 20 milliampere
value, the output range will now reflect the
newly entered zero or four milliampere point.

Anal og Qutput Two Rerange State

The Analog OQutput Two Rerange Qutput/Hold
State provides the ability to change the
out put range of Analog Qutput Two. One or
both end point values can be changed to any
value or range of values that are within the
specifications listed in Table 1-3.

Conduct a Rerange of the output val ues using
the foll owi ng procedure:

1) Select the Rerange State of Qperation
usi ng the SELECT Key.
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2) Edit the process variable value for the
zero or f our mllianpere poi nt
(determ ned by t he anal yzer’s
configuration) wusing the A Key to
increnent the blinking digit and the »
Key to nove to the next digit and press
the ENTER Key to enter the new val ue, or
press the ENTER Key to continue to the 20

m | lianpere val ue. Press the Exit To
MEASURE Key to escape to the Measure
Mode.

3) Press the ENTER or Exit To MEASURE Key to
escape to the Measure Mdde, or edit the
process variable value for the 20
mllianpere point using the A Key to
increnent the blinking digit and the »
Key to nove to the next digit and press
the ENTER Key to enter the new val ue.

Note: If 1)the zero or four milliampere value is
changed, 2)the new value is valid per the
specification in Table 1-3, 3)this change is
accepted using the Enter Key, and 4)the user
escapes to the Measure Mode using the Exit To
Measure Key without adjusting the 20 milliampere
value, the output range will now reflect the
newly entered zero or four milliampere point.

Danpi ng State

The Danping State applies a lag function on
the input signal for Basic configuration or
can apply different lag functions to the
di spl ay process variable, Analog CQutput One,
and Anal og Qut put Two for Advanced
configurations. The Danping function reduces
the fluctuations caused by erratic process
condi tions. Danpi ng val ues can be set from
0.0 to 99.9 seconds and represent the tine
required to reach 63.2% of a step change.

For Basic configurations, the danping value is
applied to the analyzer’s input signals. In
this case, damping will be applied to the
di spl ayed process variables and anal og

out put s. For Advanced configurations,
different danping values can be applied to
each output elenment (i.e., the displayed

process variables, Analog Qutput One, and
Anal og Qut put Two.)
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ADVANCED configuration only

BASIC configuration only kf S — - - — -

‘7 ,,,,,,,,
v | v |
O O MEASURE O O MEASURE
CALIBRATE CALIBRATE
- B OUTHOLD | - > OUTHOLD |
CONFIGURE CONFIGURE
SECURITY SECURITY
DISPLAY ‘ DISPLAY
SECS SPT/TUNE DSP.SEC SPT/TUNE
MEASURE ENTER A > ‘ MEASURE ENTER A » ‘
‘ | ' ‘ L I _
MEASURE
O O CALIBRATE
- > OUTHOLD |
CONFIGURE
SECURITY
AOTSEC iy
MEASURE ENTER A » ‘
e C_o T __ _
0 0 MEASURE .
CALIBRATE
. » OUT/HOLD
CONFIGURE
SECURITY
AO2SEC
VEASURE  rer A » ‘
C__T— .. _
MEASURE
Fi gure 7-5. Screen Flow Diagram For

Qut put/ Hol d Danping State

Apply Danping on the outputs using Figure 7-5
as a reference and the foll owi ng procedure:

1) Sel ect the Danping State of Operation
usi ng the SELECT Key.

2) Edit the new danping value using the a
Key to increnment the blinking digit and
the » Key to nove to the next digit and
press the ENTER Key to enter the new
value. Press the Exit To MEASURE Key to
escape to the Measure Mode.
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Spi ke State

The Spi ke State toggles the operational state
of the spike output function. The spi ke
function nodulates the current output on
Anal og Qut put One by the anount established in
the anal yzer configuration. See Section 2,
Anal yzer Functionality And Operator Interface
Controls, and Section 8, Configure Mde, for
nore information.

Toggl e the Spike output using the follow ng
procedur e:

1) Sel ect the Spike State of Operation using
t he SELECT Key.

2) Toggl e the spike output function to the
desired state (i.e., OFF or ON) using the
A Key, and press the ENTER Key to accept
the displayed state. Press the Exit To
MEASURE Key to escape to the Measure
Mode.

Note: Once the Spike State is OFF, changing the
configured spike level in the Configure Mode
will not re-enable the Spike State. The Spike
State can only be turned ON or OFF in the
Output/Hold Mode of Operation.
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SECTI ON 8 - CONFI GURE MODE

| NTRODUCTI ON

The Configure Mde of Operation establishes
t he operating parameters of the TB84TC Series
anal yzer. These par anet er s i ncl ude
progranmm ng node, analyzer type, tenperature
sensor type, tenperature conpensation type
anal og output ranges, relay output paraneters,
danpi ng value(s), diagnostic functionality,
safe node |evels, and spike magnitude (i.e.

| evel ).

A description of each configuration item and
rel ated paraneters will be included. Revi ew
each of the followng sections before
configuring the TB84TC Series anal yzer.

PRECONFI GURATI ON DATA REQUI RED

Before attenpting to configure the TB384TC
Series analyzer, the followng requirenments
nmust be defi ned.

1. Anal yzer paraneters.

2 Anal og Qut put Range val ues.

3. Rel ay Qut put function and paraneters.
4 Security requirenents.

5. Sensor Diagnostic functionality.

Use the worksheets found in Appendix D to help
establish the proper settings for any given
appl i cation. Use these sheets during the
configuration entry procedure and retain them
as a historical record for future reference.

CONFI GURE VI EW MODI FY STATE

Upon selecting the Configure Mde of
Qperation, a decision point is reached to
Modi fy or Viewthe configuration of the TB84TC
Series analyzer. The Mdify Configure State
enabl es anal yzer options to be set and saved
into nenory. In order to provide the ability
to secure the Modify Configure State yet | eave
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the ability to view configuration information,
the View Configure State can be entered
wi t hout using a security code.

o
CONFIG

No password
protect for config. - — - — - — _
No NEXT for BASIC ‘

Last Selected
- - instruments,

|
'

MEASURE MEASURE

1 2 3 mfem CALIBRATE ‘ | 1 2 3 mSfem CALIBRATE

- OUT/HOLD " OUT/HOLD

P CONFIGURE ‘ P CONFIGURE
SECURITY SECURITY
DISPLAY DISPLAY
MOD' FY SPST/TUNE ‘ ! BAS|C SPST/TUNE

MEASURE ~ SELECT ! ‘ MEASURE ‘
NEXT ENTER NEXT

¢_JF I _ . n , ‘

'

MEASURE MEASURE ‘
. mfem CALIBRATE . mSfem CALIBRATE
'

OUT/HOLD OUT/HOLD
P> CONFIGURE P CONFIGURE
SECURITY SECURITY ‘
DISPLAY DISPLAY
VIEW SPT/TUNE ADVNCD SPT/TUNE
MEASURE ~ SELECT MEASURE

NEXT ENTER NEXT ‘ ‘

NOTE: When exiting the configuration/modify environment and one or more configuration items have been changed,
a save screen will be shown as illustrated below.

MEASURE
mSfem CALIBRATE
.

OUT/HOLD

‘ P CONFIGURE
SAVE? DISPLAY
" SPT/TUNE
Does Not Save O
Changes Saves Changes MEASURE
Fi gure 8-1. Scr een Flow Diagram For

Modi fy/View and Basic/Advanced Configure
St ates of Operation.

As seen in Figure 8-1, the TB84TC Series
anal yzer queries if the user would like to
Modi fy the configuration. Pressing the YES
Smart Key noves the wuser into the Mdify
Configure State, pressing the NO Smart Key
noves the wuser to the View configuration
query, and pressing the Exit To MEASURE Smart
Key escapes to the Measure Mode.
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If a configuration requires nodification and
the user is in the View Configure State,
access to the Mdify Configure State is
provided through a HotKey function. The
Hot Key links the View Configure State to the
Modi fy Configured State using the ENTER Smart
Key. For exanple, the TMP.SNS (i.e.,
tenperature sensor) in the View Configure
State can be nodified from PT 100 to None by
pressing the ENTER Snart Key when view ng the
PT 100 option. An internediate confirmation
screen will query the user on their desire to
nodi fy this option using the YES or NO Snart
Keys. |If the Mddify Configure State has been
secured, the security code will be requested.
Upon entering the correct code or if the
Modi fy Configure State has not been secured,
the TB84TC Series analyzer will go directly to
TMP. SNS Modi fy Configure State and all ow the
user to change the type of tenperature sensor
After conpleting the change, pressing Exit To
MEASURE Smart Key noves the wuser to the
configuration SAVE? State. Pressing the YES
Smart Key saves the new tenperature sensor
option and returns the anal yzer to the Measure
Mbde.

BASI C/ ADVANCED PROCGRAMM NG MODE

The Configure Mde is split into two
programm ng nodes: Basic and Advanced. These
two options are specified by nonmencl ature and
control the nunber of configuration options
avai lable in the Mddify Configure State.

The Basic Progranmm ng Mdde contains a subset
of configuration options found in the Advanced
node. Separation into two progranm ng groups
reduces confusion and the possibility of
configuration errors.

When Advanced programmng is ordered, the
progranmm ng toggle (i.e., Basic/Advanced) nust
be set in tw locations: the User State in the
Uility Mode and the Modify Configure State in
the Configure Mode. |In order to select either
t he Basic or Advanced Progranm ng Mode in the
Modi fy Configure State, the Programm ng Mde
nmust be set to Advanced in the User State.
See Section 12, Uility Mde, for nore
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information on setting the User State
progranmm ng node to Advanced.

Wen in the Configure Mde and Advanced
programm ng has been set in the User State,
the TB84TC Series anal yzer queries if the user
woul d |ike Basic progranm ng. Pressing the
ENTER Smart Key nobves the user to the Modify
Configure States, pressing the NEXT Smart Key
noves the user to the Advanced progranmm ng
query, and pressing the Exit To MEASURE Smart
Key escapes to the Measure Mdde. To set the
anal yzer to Advanced programm ng, the user
presses the ENTER Smart Key when queried to
set the progranm ng to Advanced. See Figure
8-1 for the correspondi ng screen fl ows.

MODI FY CONFI GURE STATES OF OPERATI ON

Since the View Configure State only displays
t he configured options, the follow ng sections

will strictly focus on each Mddify Configure
State and the available options for these
states.

The Modify Configure State contains all the
avai lable settings that establishes the
functionality of the TB84TC Series analyzer
Upon receipt of the analyzer, the default
configuration (unless otherw se specified by
the custonmer when ordering the TB84TC Series
anal yzer) wll be used once the analyzer has
been powered. See the Preface for the default
configuration settings.

Bef ore installing t he anal yzer, t he
configuration should be nodified to reflect
the final installed application. The Mdify
Configure States define the analyzer type,
t enperature sensor type, t enperature
conpensation type, output paranmeters, and
di agnostic functionality. Table 8-1 describes
each of these programm ng nodes and their
function.
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Table 8-1. Mdify Configure States
State Functi on Progr anmi ng
Mode
ANALZER | Used to define the type of analyzer. Choices | Basic:
include Conductivity (COND) and Concentration Conductivity
( CONCEN) . Advanced:
Al Options
TMP.SNS | Used to define the type of tenperature sensor. Basi c/ Advanced
Choi ces include None, Pt100, Pt1000, and 3k Bal co.
TC.TYPE | Used to define the type of tenperature Basi c/ Advanced
conpensati on. Choi ces include Mnual (0.1N Kd
based), and Autonmatic which can be set to one of
the following: Standard KO (0.1N KC based),
Tenperature Coefficient (%°C based), 0 to 15%
NaCH, 0 to 20% Nad, 0 to 18% HO, O to 20% H,SO,,
and User - Def i ned.
AOL. QUT | Used to set Anal og Qutput One range. Basi c:
Li near
Advanced:
Al Options
AQ2. QUT | Used to set Anal og Qutput Two range. Basi ¢/ Advanced
RELAY1 Used to set Relay OQutput One function and | Basic:
par anet ers. Choices include Setpoint, Cycle Set poi nt (PV)
Ti mer, Diagnostics, and C eaner. Advanced:
Al'l Options
RELAY2 Used to set Relay OQutput Two function and | Basic:
par anet ers. Choices include Setpoint, Cycle Setpoint (PV &
Ti mer, Diagnostics, and C eaner. Tenper at ur e)
Advanced:
Al'l Options
RELAY3 Used to set Relay Qutput Three function and | Basic:
par anet ers. Choices include Setpoint, Cycle Setpoint (PV &
Ti mer, Diagnostics, and C eaner. Tenperature),
Di agnosti cs
Advanced:
Al'l Options
DAVPNG | Used to reduce fluctuation in the display val ues | Basic:
and out put signals. I nput
Advanced:
Di spl ay/ Qut put s
DI AGS Used to set the sensor diagnostics ON or OFF. Basi ¢/ Advanced
SAF. MD. 1 | Used to define the output signal state for Anal og Basi c/ Advanced
Qut put One when a detected error results in a
condition that renders the analyzer inoperable.
Choices include fail Low (i.e. 4.0mA) or fail Hi gh
(i.e., 20.0m).
SAF. MD. 2 | Used to define the output signal state for Anal og Basi c/ Advanced
Qutput Two when a detected error results in a
condition that renders the analyzer inoperable.
Choices include fail Low or fail High
SPI KE Used to set the spike magnitude |evel. Advanced
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As with the
operati on,
to all

NEXT Snart

ot her

t hrough each state.
a Mdify Configure State is sel ected using the

SELECT Snart

Key or

Modi fy Configure States.
Key sequentially noves
This cycle repeats until

the escape function

chosen using the Exit
Use Figure 8-2 and 8-3 to identify the Smart
Key assignnments and the resulting action.
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Figure 8-2. Screen Flow D agram For Modify
Configure States of Qperation - Part One.
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Anal yzer State (Basi

c/ Advanced)

The Analyzer State determnes the type of
anal yzer and sensor. Table 8-2 describes the
function and progranmm ng node of each state.

Table 8-2. Analyzer States

State

Functi on Pr ogr amm ng
Mbde

engi

Conductivity |[Used to neasure the conductivity | Basic/Advanced
of a solution. Process variable

uS/ cm

neering units are nS/cm and

defi

Concentration | Used to neasure the conductivit
of a solution and convert thi
non-specific measurement to

specific solute concentration.
Process vari abl e engi neering
units are % ppm ppb, and user-

y Advanced
S
a

ned.

Conductivity Analyzer State (Basic/Advanced)

The Conductivity Analyzer State does not
contain any other states of operation. Only
ABB Toroi dal Sensors are conpatible with the
TB84TC Series anal yzer.

Configure a Conductivity Analyzer State using
the foll ow ng procedure:

1) Sel ect the ANALZR (i.e., Analyzer) State
in the Configure Mbde of Operation using
t he SELECT Key.

2a) |If the Progranm ng Mode is set to Basic,
the TB84TC Series analyzer will skip the
Anal yzer State and go directly to the
Tenperature Sensor State.

2b) If the Programmng Mde is set to
Advanced, choose the COND State by using
the NEXT Key to toggle between COND and
CONCEN (1.e., Conductivity and
Concentration, respectively). Once the
correct option is displayed, press the
ENTER Key to accept the choice.
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Note: CONCEN State is only avail abl e when the
Advanced Progranm ng State has been purchased
and selected. See Section 12, Utility Mde,
for Programm ng Mbde sel ection

Concentration State (Advanced)

The Concentration State converts conductivity
values to concentration units. This state
appl i es tenperature-conpensated conductivity
measurenents to a pre-defined or user-defined
function that converts the conductivity
nmeasurenents to concentration values having a
fixed decimal point location (i.e., automatic
deci mal point ranging is not supported).

The Concentration State provides the follow ng
pre-defined configurations:

I 0 to 15% Sodi um Hydr oxi de ( NaCH)
0 to 20% Sodi um Chl ori de (Nad)
I 0 to 18% Hydrochloric Acid (HO)
I 0to 20% Sul furic Acid (H,SO,)

These pre-defined configurations are based on
data contained in the International Critica
Tabl es. For nmore information on pre-defined
concentration configurations, see Appendi x B,
Concentration Progranm ng.

The user - def i ned configuration provi des
capability for selecting an Engineering Unit
icon, decimal point position, custom text

description, and six-point |inear curve fit.
The Engineering Unit icon options include
percent (i.e., %, parts-per-mllion (i.e.,

ppm, parts-per-billion (i.e., ppb), and no
Engi neering Unit icon.

The six-point linear approximtion sets the
end-point and break-point values of the
desired conductivity-to-concentration

conversion. The end-point values define the
full -scal e output range, and the break-points
identify the transition points between the
five line segnent s t hat defi ne t he
conductivity-to-concentration curve.
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To define the end- and break-point values, a
pl ot of tenperature-conpensated conductivity
agai nst solute concentration nust be divided
into five line segnents that best approxi mate
t he shape of the conductivity-to-concentration
curve. The beginning of the first and end of
the fifth line segnent identify the end-point
val ues of the linear approximtion and out put
range.

Tabl e 8-3 and Figure 8-3 show exanpl e data and
a |inear approxination. As can be seen by
this exanpl e, t he conductivity-to-
concentration curve is a non-linear function
which has been divided into five Iline
segnent s. The end-points represent Point
Nunbers 1 and 6, while the break-points
represent Point Nunmbers 2 through 5. Al so
note, the analyzer output is linear relative
to the solute concentration. Since the end-
points (i.e., Point Nunbers 1 and 6) define
the full-scale output range, rerange of the
output values is restricted to the range
between Point Nunbers 1 and 6. For nore
information, see Appendix B, Concentration
Pr ogr amm ng.

Tabl e 8-3. Non-linear Qutput Exanple Val ues

Poi nt Conductivity (puS/cm Concentration (% Qut put
Nunber (mh)
1 0 0 4.0
2 55 5 5.8
3 105 9 7.2
4 195 16 9.7
5 310 28 14.0
6 400 45 20.0
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Fi gure 8- 3. Conductivity-to-Concentration Br eak- Poi nt

Det er m nati on.

Configure a Concentration Analyzer State using
the foll owi ng procedure.

1) Sel ect the ANALZR (i.e., Analyzer) State
in the Configure Mdde of Operation using
t he SELECT Key.

2) Choose the CONCEN State by using the NEXT
Key to toggle between COND and CONCEN
(1.e., Conductivity and Concentration,
respectively). Once the correct option
is displayed, press the ENTER Key to
accept the choice.

Not e: CONCEN State is only avail abl e when the
Advanced Progranmi ng State has been purchased
and selected. See Section 12, Uility Mde,
for Programm ng Mode sel ection
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3)

4a)

4b)

5)

6)

7)

8)

9)

Choose one of the four pre-defined
concentration options (i.e., NAOH NACL,
HCL, or H2SO4) or the User-Defined option
by using the NEXT Key to scroll through
the avail abl e options. Once the correct
option is displayed, press the ENTER Key
to accept the choice.

For canned concentration configurations,
the TB84TC will return to the Analyzer
State thus providing access to the
remai ni ng configuration options.

For User-Defined configurations, viewthe
icon options (i.e., % ppm ppb, and
NO. I CON) using the NEXT Key. Once the
correct option is displayed, press the
ENTER Key to accept the choice.

Choose the decimal point |ocation by
using the A Key to nove the blinking
decimal point to the next |ocation.
Press the ENTER Key to set the decina
poi nt | ocati on.

Set the text string by using the A Key
to increnent the character and the » Key
to nove to the next character, and press
the ENTER Key to enter the text string.

Set the end-point conductivity value
(i.e., X1.COND) by using the A Key to
increnent the blinking digit and the »
Key to nove to the next digit. Press the
ENTER Key to enter the val ue.

Set the end-point concentration value
(e.g., Y1.CONC) that represents the end-
poi nt conductivity value entered in step
7 by using the A Key to increnment the
blinking digit and the » Key to nove to
the next digit. Press the ENTER Key to
enter the val ue.

Set the next four break-point values
(i.e., X2.COND/ Y2. CONC, X3. COND/ Y3. CONC,
etc.) using the same techni que descri bed
in steps 7 and 8.
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10) Set the final end-point values (i.e.,
X6. CONDY Y6. CONC) using the sane techni que
described in steps 7 and 8.

Tenperature Sensor State (Basic/Advanced)

The Tenperature Sensor State configures the
tenperature input for a Pt100, Pt1000, 3 kohm
Bal co, or none. Wien the NONE option is
entered, the tenperature and tenperature
conpensation will be fixed at 25°C and MANUAL,
respectively. To change t he fixed
tenperature, a tenperature calibration to the
desired tenperature value is required.

Set the Tenperature Sensor State using the
foll owi ng procedure.

1) Select the TMP.SNS (i.e., Tenperature
Sensor) State in the Configure Mde of
Operation using the SELECT Key.

2) Choose the desired tenperature sensor by
using the NEXT Key to toggle between
NONE, 3K.BLCO (i.e., 3 kohm Balco),
PT100, and PT1000. Enter the option by
using the ENTER Key when the correct
choice is displayed in the secondary
di spl ay.

Tenper at ure Conpensation State (Basic/Advanced)

Tenperature has a nmarked effect on the
conductance of many solutions. The effect is
general ly nonlinear and dependent on the types
of ions and their concentration.

The TB84TC Series anal yzer contains a nunber
of pre-programred correction algorithns that
conpensate for the effect of tenperature on
conductivity (See Table 8-5). For the Basic
Programm ng Mode, the conductivity reference
tenperature is fixed to 25°C.  For the Advanced
Programm ng Mde, the reference tenperature
can be set to values other than 25°C. Vvalid
reference tenperature values are |limted to
the Specifications found in Section 1,
| nt roducti on.
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The options for tenperature conpensation are
grouped into two sets: MANUAL and AUTO (i.e.,
Aut omati c) . MANUAL t enperature conpensation
does not contain any additional options and is
locked to a specific process tenperature
i ndependent of the selected tenperature

sensor. |If a different process tenperature is
desired, the new tenperature can be set using
a tenperature calibration and will be used to

t enperature conpensate the process variable to
the reference tenperature.

The AUTO conpensation options use the
tenperature val ues neasured by the input from
the tenperature sensor. Wthin the AUTO
St at e, conpensati on al gorithns i ncl ude
Standard KO (0.1N KO based), 0 to 15% Sodi um
Hydroxi de, 0 to 20% Sodi um Chloride, 0 to 18%
Hydrochloric Acid, 0 to 20% Sul furic Acid, and
User - Def i ned.

The User-Defined tenperature conpensation
option requires unconpensated conductivity
data fromthe reference tenperature of 25°Cto
the maxi num process tenperature wusing a
representative sanple of the process sol ution.
Wth this data, the ratio of unconpensated
conductivity to conductivity at the reference
tenperature of 25EC is cal cul ated. These
ratios are plotted against the tenperature.
If a different reference tenperature is
desired, the new reference tenperature can be
entered after entering the ratio data
referenced at 25°C, or the reference
tenperature can remain at 25°C if the entered
ratio data is referenced at the desired
ref erence tenperature.

Table and Figure 8-4 show an exanple of a
typi cal user-defined tenperature conpensation
plot. As seen in this exanple, the non-Iinear
plot is segnmented into five |inear sections.
The points (i.e., colums 1 and 3 of Table 8-
4) in each row are used to define the break-
points for the user-defined tenperature
conpensati on option. Each set of point are
entered in sequence from the lowest to the
hi ghest (e.g., OEC/0.70 for TMPL1EC K1/ K25,
25EC/ 1. 00 for TMP2EC/ K2/ K25, ..., 200EC/ 0.88
for TMPGEC/ K6/ K25) .

| - E67- 84- 4B Novenber 11, 2001 8-14



Tabl e 8-4. User-Defined Tenperature Conpensati on Exanpl e

Tenper at ure Unconpensat ed Conductivity
(°O) Conductivity Ratio
(I’TS/ Cn') ( K/ KSTD)

0 7.21 0.70
25 10. 30 1.00
50 12. 25 1.19
75 12. 97 1.26
100 12. 82 1.24

200 9. 06 0. 88
1.40

1.20 \

1.00 T~

K/Kstd
o
o
o

0.60 -

—Hlm—Break Points

0.40

Actual Non-linear
Relationship

25

50 75 100 125 150 175 200

Temperature (C)

Figure 8-4. User-Defined Tenperature Conpensation Break-Point

Det er m nati on.

Tabl e 8-5, Tenperature Conpensation States,
lists the tenperature conpensation options,
their functions, and the Programm ng Mdes in
whi ch they are avail abl e.
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Tabl e 8-5. Tenperature Conpensation States

State Function Programming
Mode
MANUAL Used when a fixed temperature value can be used | Basic/Advanced
instead of a measured value. The initial value is
set at 25°C. Use the Temperature Calibrate State to
change the fixed temperature value. Compensation is
0.1N KC1l based.
STD.KCL Used when a measured temperature value is being | Basic/Advanced
(AUTO) provided by a temperature sensor. Compensation is
0.1IN KC1l based.
TC.COEF Used when a measured temperature value is being | Basic/Advanced
(AUTO) provided by a temperature sensor. Compensation is
based on a percent change per degree Celsius of the
conductivity relative to the conductivity at the
reference temperature (e.g., 25°C).
NAOH Used when a measured temperature value 1is Dbeing Advanced
(AUTO) provided by a temperature sensor. Compensation is 0
to 15% Sodium Hydroxide (i.e., NaOH) based.
NACL Used when a measured temperature value 1is Dbeing Advanced
(AUTO) provided by a temperature sensor. Compensation is 0
to 20% Sodium Chloride (i.e., NaCl) based.
HCL Used when a measured temperature value 1is being Advanced
(AUTO) provided by a temperature sensor. Compensation is 0
to 18% Hydrochloric Acid (i.e., HCl) based.
H2S04 Used when a measured temperature value 1is Dbeing Advanced
(AUTO) provided by a temperature sensor. Compensation is 0
to 20% Sulfuric Acid (i.e., H,S0,) based.
USR.DEF Used when a measured temperature value 1is Dbeing Advanced
(AUTO) provided by a temperature sensor. Compensation is

defined as a ratio of uncompensated conductivity over
the referenced conductivity value for a specific set
of temperatures.

Set the Tenperature Conpensation State using

the foll owi ng procedure.

1) Select the TC TYPE (i.e.,

Tenperature

Conpensation Type) State in the Configure
Mode of Operation using the SELECT Key.

2) Ent er t he desired t enper at ure
conpensati on group by using the NEXT Key
to toggl e between MANUAL and AUTO. Press
t he ENTER Key to accept the choice.
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3a)

3b)

4)

5a)

5b)

5¢)

6)

For MANUAL conpensation, the TB84TC wil |
return to the TC TYPE State for Basic
Programming Mdes or RF.TMP.C (i.e,.
Ref erence Tenperature in °C) for Advanced
Progranm ng Modes.

For AUTO conpensation, choose one of the
conpensati on options using the NEXT Key.
Once the correct option is displayed,
press the ENTER Key to accept the choi ce.

For the TC COEF (i.e., Tenper at ure
Conpensation Coefficient) option, set the
coefficient value by using the A Key to
increnent the blinking digit and the »
Key to nove to the next digit. Press the
ENTER Key to enter the val ue.

For the USR DEF (i.e., User-Defined)
opti on, ent er t he TMP1EC (i.e.,
Tenperature point 1 in degrees Celsius)
by using the A Key to increnent the
blinking digit and the » Key to nove to
the next digit. Press the ENTER Key to
enter the value and continue onto the
ratio entry state.

Enter the KL1/K25 (i.e., Conductivity
point 1 to Conductivity at the reference
tenperature of 25EC ratio) by using the
A Key to increnment the blinking digit
and the » Key to nove to the next digit.
Press the ENTER Key to enter the val ue.

Repeat steps 5a and 5b for the renmaining
five points.

For Advanced Progranm ng Mdes, enter a
new reference tenperature val ue by using
the A Key to increment the blinking
digit and the » Key to nove to the next
digit. Press the ENTER Key once the new
val ue has been entered or press the ENTER
Key to accept the default val ue of 25EC
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Anal og Qutput One St

ate (Basic/ Advanced)

The Analog Qutput One State sets the output
span, range, and function. The output span is
software selectable for either zero to 20
mllianperes or four to 20 mllianperes and is
sourced to the Primary Process Variable. For
Basi c configurations, the output function can
only be linear. Lower and upper range val ues
are defaulted to the full scale process
vari abl e range and can be changed to any set
of val ues conf orm ng to Tabl e 3-1,
Speci fications. For Advanced configurations,
the output function can be |inear or non-
l'inear. For a non-linear output, |ower and
upper range val ues nust al so be set as well as
five break point val ues.

Li near Qutput State (Basic/Advanced)

The Linear Qutput State establishes the | ower
and upper range val ues. The default val ues

for the output represent the full scale
process variable range. See Table 1-3,
Speci ficati ons, for full scale variable
ranges.

For a reverse acting output, reverse the zero
or four and 20 m|lianpere values (e.g., 199.9
nS/cm for the zero or four mllianpere val ue
and O nS/cmfor the 20 mllianpere val ue).

Set the Linear Qutput State using Figure 8-5
as a reference and the foll ow ng procedure:

1) Sel ect the AOL. QUT State in the Configure
Mode of Operation using the SELECT Key.

2) Set the output span using the NEXT Key to
toggl e between 4-20MA and 0-20MA, and
press the ENTER Key to enter the desired
span.

3) Set the process variable value for the 0
or 4 mllianpere point using the A Key
to increnment the blinking digit and the
» Key to nove to the next digit, and
press the ENTER Key to enter the desired
val ue.
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Figure 8-5. Screen Flow D agram For Anal og
Qut put One Configure State of Operation.

4) Set the process variable value for the 20
mllianpere point using the A Key to
increnment the blinking digit and the »
Key to nove to the next digit, and press
the ENTER Key to enter the desired val ue.

5) Sel ect the LINEAR Qutput State using the
SELECT Key for Advanced configurations.
For Basic configurations, this step wll
not be accessi bl e.
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Non- Li near Qutput State (Advanced)

The Non-Li near Qutput State sets the end point
and break point values for a non-linear output
function. The default values for the out put
range represent the full scale process
vari able range (e.g.,0 to 199.9 nS/cn). The
default break points are set for a linear
output (e.g., 20% i nput equal s 20% out put).

To define the break point values, a plot of
the process variable against the desired
out put (or variable that represents the out put

value) nust be segnented into six |inear
regions that best fit the non-linear
rel ati onshi p. The points where the linear

regions intersect should fall on the non-
linear function and represent the break points
that are entered into Non-Linear Qutput State.

As with the Linear Qutput State, the output

range nust be defined and will represent the
0% i nput/ 0% out put and 100% i nput/ 100% out put

poi nt s. Since the 0% and 100% points are
defined by the output range, the break point

information (e.g., X-1/Y-1, X-2/Y-2, etc.

val ues) should not include the 0% input/0%
out put and 100% i nput/ 100% out put val ues. The
break points nust be entered as a percentage
of i nput range and output span. Also as with
a linear output, a reverse acting non-I|inear

output can be inplenented by reversing the
zero or four and 20 mllianpere process
vari abl e and break point values (e.g., 199.9
nS/cmfor the O or 4 mllianpere value and O
nS/cmfor the 20 m I lianpere val ue).

Set the Analog Qutput One Non-Linear State
using Figure 8-5 as a reference and the
foll owi ng procedure:

1) Sel ect the AOL. QUT State in the Configure
Mode of Operation using the SELECT Key.

2) Set the output span using the NEXT Key to
toggl e between 4-20MA and 0-20MA, and
press the ENTER Key to enter the desired
span.
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3) Set the process variable value for the
zero or four mllianpere point using the A
Key to increment the blinking digit and
the » Key to nove to the next digit, and
press the ENTER Key to enter the desired
val ue.

4) Set the process variable value for the 20
mllianpere point using the A Key to
increnment the blinking digit and the »
Key to nove to the next digit, and press
the ENTER Key to enter the desired val ue.

5) Sel ect the NON. LIN Qutput State by using
the NEXT Key to change the programm ng
state fromLINEAR to NON. LI N and pressing
the SELECT Key to accept the NON LIN
Qut put State.

6) Set the input percentage for the first
break point (X-1) using the A Key to
increnment the blinking digit and the »
Key to nove to the next digit, and press
the ENTER Key to enter the new val ue.

7) Set the output percentage for the first
break point (Y-1) using the A Key to
increnent the blinking digit and the »
Key to nove to the next digit, and press
the ENTER Key to enter the new val ue.

8) Repeat steps 6 and 7 for the renaining
four break points.

Tabl e 8-5. Non-linear Qutput Exanple Val ues
Break | Conductivity Qut put Per cent | nput Per cent
Poi nt (uS/ cm Range (mA) (9% Qut put (%
0 4.0 0 0
1 120 5.6 20 10
2 270 8.8 45 30
3 360 12.0 60 50
4 420 15. 2 70 70
5 540 19. 2 90 95
600 20.0 100 100
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Table 8-5 and Figure 8-6 illustrate the use of
the Non-linear CQutput function. Thi s
information is only for illustration purposes
and does not characterize any specific
appl i cation.

Input Signal (uS/cm)

0 100 200 300 400 500 600
100 : : : : : 20.0
//. 18.0
= 80 m Break Points / 4+ 16.0 g
"g- 60 Actual Non-linear =+ 14.0 ‘:‘;
(@] Relationship / | 100 g,
€ ®»
3 40 + 100 =
& / |80 £
20 (o]
1 6.0
0 : ‘ : : : : : : 4.0
0 10 20 30 40 50 60 70 80 90 100
Percent Input
Figure 8-6. Non-linear Qutput Break Point Determnation.

Anal og Qutput Two State (Basic/Advanced)

The Analog Qutput Two State sets the output
source, span, and range. The out put can be
sourced to the Primary Process Variable or
Tenperature. As with Analog Qutput One, the
out put span is software sel ectable for either

zero to 20 mllianperes or four to 20
mllianperes. The output function is always
l'inear. Lower and upper range values are

defaulted to the full scale process variable
range and can be changed to any set of val ues
conform ng to Table 3-1, Specifications.

Set the Analog Qutput Two State using Figure
8-7 as a reference and the follow ng
procedur e:
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1)

2)

3)

4)

Select the AQ2. QUT State in the Configure
Mode of Operation using the SELECT Key.

Set the output source using the NEXT Key
to toggl e between PV and TEMP, and press
the ENTER Key to enter the desired
sour ce.

Set the output span using the NEXT Key to
toggl e between 4-20MA and 0-20MA, and
press the ENTER Key to enter the new
span.

Set the process variable value for the 0
or 4 mllianpere point using the A Key
to increnent the blinking digit and the
» Key to nove to the next digit, and
prless the ENTER Key to enter the desired
val ue.

Last Selected lﬁ Last Selected
- = ‘ o 4—————————————

| v v
| '
MEASURE MEASURE
‘ mSiem CALIBRATE ‘ mSiem CALIBRATE
- OUT/HOLD - OUT/HOLD
P CONFIGURE \ P CONFIGURE
! SECURITY SECURITY
DISPLAY - DISPLAY
‘ PV SPT/TUNE ‘ 4 ZOMA SPT/TUNE

MEASURE ‘ MEASURE
‘ . mSiem CALIBRATE . mSiem CALIBRATE

OUT/HOLD OUT/HOLD

P CONFIGURE P CONFIGURE
‘ 0 DispLAY | 20MA DispLAY |
‘ TEMP®C SPT/TUNE ‘ 0-20 SPT/TUNE

'
MEASURE ‘ MEASURE '
. mSiem CALIBRATE CALIBRATE

OUT/HOLD | c OUT/HOLD ‘

P CONFIGURE P CONFIGURE
O SECURITY SECURITY
DISPLAY ‘ DISPLAY
TEMP®F SPTITUNE 4MA.PT SPTTUNE
MEASURE gyre VU amm A » ‘
T ‘ — I Pl i e
77777777 —
,
MEASURE '
Display either OmA or 4mA CALIBRATE
according to selected range. °c OUT/HOLD ‘
P CONFIGURE
SECURITY
20MA.PT
. SPTTUNE

veAsURE
e A B ‘
conFis [
e
ozour
ReuRn

Figure 8-7. Screen Flow D agram For Anal og
Qut put Two Configure State of Operation.
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5) Set the process variable value for the 20
mllianpere point using the A Key to
increnent the blinking digit and the »
Key to nove to the next digit, and press
the ENTER Key to enter the desired val ue.

Rel ay Qut put One (Basic/ Advanced)

The Relay Qutput One State sets the output
function and rel ated paraneters for Relay One.
The output function is dependent on the
progranmm ng node. For Basic configurations,
Relay One output functions are limted to
Set poi nt control of the Process Variable. For
Advanced configurations, the output functions
are not |limted and can be configured as a
Set poi nt sourced to the Process Variable or
Tenperature, Cycle Tiner, D agnostic Alert, or
Sensor Cl eaner.

Set the output function of Relay Qutput One
State using Figure 8-8 as a reference and the
fol |l ow ng procedure:

1) Sel ect the RELAY1 State in the Configure
Mode of Operation using the SELECT Key.

2) Set the output function using the NEXT
Key to toggle between H .PV and LO PV for
Basic Configurations or H.PV, LOPYV,
H.TMP.C (i.e., Hgh Tenperature in
Celsius), LOTMP.C, H.TMP.F (i.e., High
Tenperature in Fahrenheit), LO TMP.F,
DIAGS (i.e, D agnostics), H.PV.CT (i.e.,
H gh Process Variable Cycle Tiner),
LO PV.CT, or CLNR (i.e., Ceaner), and
press the ENTER Key to enter the new
out put function.

Since the paraneters for each type of relay
function are the same, this information wll
be given after reviewng the applicable
functions for each relay output.
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Figure 8-8. Screen Flow Diagram For Relay
Qut put One Configure State of Operation.

Rel ay Qut put Two (Basi c/ Advanced)

The Relay Qutput Two State sets the output
function and related paraneters for Relay
Qut put Two. The output function is dependent
on the programm ng node. For Basi c
configurations, Relay Two output functions are
limted to Setpoint control of the Process
Variable or Tenperature. For Advanced
configurations, the output functions are not
limted and can be configured as a Setpoint
sour ced to t he Process Vari abl e or
Tenperature, Cycle Tiner, D agnostic Alert, or
Sensor Cl eaner.
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Set

the output function of Relay Qutput Two

State using Figure 8-9 as a reference and the
fol |l ow ng procedure:

1)

2)

Sel ect the RELAY2 State in the Configure
Mode of Operation using the SELECT Key.

Set the output function using the NEXT
Key to toggle between H.PV, LOPY,
H . TMP. C, LO TWP. C, H . TVP. F, and
LO TMP.F for Basic Configurations or
H . PV, LO PV, H . TWMP. C, LO TWP. C,
H.TW.F, LOTMP.F, D AGS, H.PV.CT,
LO. PV.CT, or CLNR, and press the ENTER
Key to enter the new function.
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Fi gure 8-'9. Screen Flow D agram For Relay
Qut put Two Configure State of Operation.
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Since the paraneters for each type of relay
function are the sane, this information wl|l
be given after reviewing the applicable
functions for each relay output.

Rel ay Qut put Three (

Basi ¢/ Advanced)

The Relay Qutput Three State sets the out put
function and paraneters for Relay Qutput
Thr ee. The output function is dependent on
t he pr ogr anmm ng node. For Basi c
configurations, Relay Three output functions
are limted to Setpoint control of the Process
Vari able or Tenperature or to a Diagnostic
Alert. For Advanced configurations, the
output functions are not limted and can be
configured as a Setpoint sourced to the
Process Vari able or Tenperature, Cycle Tiner
D agnostic Alert, or Sensor C eaner.

Set the output function of Relay Qutput Three
State using Figure 8-10 as reference and the
foll owi ng procedure:

1) Sel ect the RELAY3 State in the Configure
Mode of Qperation using the SELECT Key.

2) Set the output function using the NEXT
Key to toggle between H.PV, LO PV,
H.TMP.C, LOTMP.C, H .TMP.F, LO TMP.F
and DIAGS for Basic Configurations or
H . PV, LO PV, H . TMP. C, LO TMP. C
H . TWP. F, LO TMP. F, DI AGS, H . PV. CT,
LO PV.CT, or CLNR, and press the ENTER
Key to enter the new function.

Since the paraneters for each type of relay
function are the sane, this information wll
be given after reviewng the applicable
functions for each relay output.
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Figure 8-10. Screen Flow Di agram For Rel ay
Qut put Three Configure State of Operation.

Set poi nt Rel ay Qut put (Basic/Advanced)

A Setpoint Relay Qutput
energi ze when the

can be configured to
Process Variable or
Tenperature exceeds or falls below a defined
| evel (i.e., a Hgh or Low Setpoint,
respectively). Valid Setpoint values are
l[imted to the Process Variable and/or
Tenperature ranges defined in Table 1-3,
Speci fi cations.
To prevent relay chatter,

a Setpoint Relay

| - E67- 84- 4B Novenber 11, 2001 8-28



Qut put has an configurable Deadband. The
Deadband control keeps the relay energized
until the Process Variable or Tenperature has
decreased below a H gh Setpoint value or
i ncreased above a Low Setpoint value by the
Deadband val ue. Valid Deadband val ues are 0.0
pS/cmto 200 ns5/cm 0 to 10% of the configured
Concentration range for Concentration
configurations, and 0O to 10°C (18 F) for
Tenper at ure sour ces.

A Time Delay control also refines the function
of a Setpoint Relay. Entering a Tine Delay
value greater than 0.0 mnutes enables a
waiting period before energizing the relay
once the setpoint condition has been net.
Valid Tine Delay values are 0.0 to 99.9
m nut es.

Set the Setpoint paraneters of a Relay CQutput
using Figure 8-11 as a reference and the
fol |l ow ng procedure:

1) Set the Setpoint activation condition
(i.e., H SPT or LO SPT) using the A Key
to increnent the blinking digit and the
» Key to nove to the next digit, and
press the ENTER Key to enter the new
val ue.

2) Set the Deadband (i.e., DBAND) using the A
Key to increnment the blinking digit and
the » Key to nove to the next digit and,
press the ENTER Key to enter the new
val ue.

3) Set the Tinme Delay in mnutes (i.e.,
DLY.MN) using the A Key to increment
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to enter the new val ue.
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*99.9 minutes is the
RELAY1 maximum allowable time
RETURN limit

Figure 8-11. Screen Flow D agram For Setting
the Setpoint Relay Qutput Configure State of
Oper at i on.

Di agnosti c Rel ay Qutput (Basic/Advanced)

A Diagnostic Relay Qutput sinply energizes
when a diagnostic condition has be detected.
These conditions include all sensor and
instrunent diagnostic events described in
Section 13, D agnostics.
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Set the trigger for the Diagnostic Relay
Qut put using the foll ow ng procedure:

1) Set the D agnostic trigger using the
ENTER Key to set the Relay trigger to
Dl AG

Cycle Tinmer Relay Qutput (Advanced)

A Cycle Tiner can only be sourced to the
Process Variable and can energize the relay
for either a Hi gh or Low setpoint condition.

Valid Setpoint values are |limted to the
Process Variable range defined in Table 1-3,
Specifications. Valid Cycle Tinme and On Tine
values are 0.0 to 99.9 m nutes.

As with a Setpoint Relay Qutput, the Setpoint
condition functions in the same manner. The
Deadband control is replaced with the Cycle
Time (CYCMN. A Cycle Tiner energizes the
Relay Qutput for a set anount of tine
(ON.TIME) and de-energizes for the remainder
of the cycle (CYC.MN). This cycle repeats
until the Setpoint condition is no | onger net.
For nore information on the Cycle Tinmer, see
Section 2, Overview

Set the Cycle Tinmer paraneters of a Relay
Qut put using Figure 8-12 as a reference and
the foll ow ng procedure:

1) Set the Setpoint activation condition
(i.e., LOSPT or H SPT) using the A Key
to increnent the blinking digit and the
» Key to nove to the next digit, and
press the ENTER Key to enter the new
val ue.

2) Set the Cycle Time in mnutes (i.e.,
CYC.MN wusing the A Key to increnent
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to enter the new val ue.
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DISPLAY
SPT/TUNE

v

*99.9 minutes is the maximum
allowable time limit.

Figure 8-12. Screen Flow D agram For Setting
the Cycle Timer Relay Qutput Configure State
of Operati on.

3) Set the On Tine in mnutes (i.e., ON.MN)
using the A Key to increnent the
blinking digit and the » Key to nove to
the next digit, and press the ENTER Key
to enter the new val ue.

Cl eaner Rel ay Qutput (Advanced)

Automatic sensor cleaning can be achieved
using any one of the three relay outputs. At
a prescribed tinme interval, a C eaner Relay
Qutput will energize and allow the activation
of a cleaning device. Wile in the energized
state, analog and relay outputs can be held to
val ues captured prior to the cleaning cycle
(i.e., energized state). If a relay hold
condition is not desirable, non-cleaner relay
outputs can be disable during a cleaning
cycl e.

| - E67- 84- 4B Novenber 11, 2001 8-32



To specify a cleaning cycle, the Cycle, On,
and Recovery Times nust be defined. The Cycle
Time defines the repeating period between
cleaning cycles, the On Tinme defines the
length of time the relay will be energized,
and the Recovery Tine defines the |ength of
time after the relay has been de-energized
before the hold and/or disable condition(s)
will be renoved. Valid tines for Cycle Tine
are 0.0 to 99.9 hours and for On and Recovery
Times are 0.0 to 99.9 m nutes.

Set the C eaner paraneters of a Relay Qutput
using Figure 8-13 as a reference and the
fol |l ow ng procedure:

1) Set the Cycle Tinme in hours (i.e.,
CYC.HRS) using the A Key to increment
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to enter the new val ue.

2) Set the On Time in mnutes (i.e., ONMN)
using the A Key to increnent the
blinking digit and the » Key to nove to
the next digit, and press the ENTER Key
to enter the new val ue.

3) Set the Recovery Tine in mnutes (i.e.,
RCV.M N wusing the A Key to increnment
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to enter the new val ue.

4) Hold the Analog CQutputs (i.e., AO HLD)
during the On and Recovery Tines using
the YES Key, or |eave the Anal og Qutputs
live during the On and Recovery Tines
usi ng the No Key.

5) Hold the Relay Qutputs (i.e., RO HLD)
during the On and Recovery Tines using
the YES Key, or continue onto the D sable
Rel ay Qutputs State using the No Key.

6) Di sable the Relay Qutputs (i.e., DSBL.RO
during the On and Recovery Tines using
the YES Key, or |eave the Relay Qutputs
live during the On and Recovery Tines
usi ng the No Key.
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Figure 8-13. Screen Flow D agram For Setting
the Cleaner Relay Qutput Configure State of
Oper at i on.

Danpi ng State (Basic/Advanced)

The Danping State applies a lag function on
t he confi gured signal s and reduces
fluctuations caused by erratic process
conditions. The danping value can be set from
0.0 to 99.9 seconds and represents the tine
required to reach 63.2% of a step change in
the process vari abl e.

For the Basic Progranm ng Mde, the danping
value can only be applied to the process
variable input si gnal . The  Advanced
Programm ng Mbde allows for separate danping
of the Displayed Process Variable, Analog
Qut put One, and Anal og Qut put Two.
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Set the Danping State using Figure 8-14 as a
reference and the followi ng procedure:

1)

2a)

2b)

danpi ng value for the Displayed Process
Variable (i.e., DSP.SEC) using the A Key
to increment the blinking digit and the
» Key to nove to the next digit, and
press the ENTER Key to enter the new
val ue.

BASIC | ﬂVA!\ICEDicon!igjurahiOnly. L e - — ‘

gcrﬁguralicn «4- - — - - — - \ ‘ |

S | ; |

" B | | GER |

EE DSP.SEC EET

R ‘ o ‘

[ 1 o [ 1

|

™ ot

AOTSEC B

MEASURE e A ’ I

« 7 [ .

|

00 |

> Seetany |

AO2.SEC B

— A > ‘

‘ I 1
Figure 8-14. Screen Flow D agram For Danping

Sel ect the DAMPNG State in the Configure
Mode of Operation using the SELECT Key.

set the new
A Key to

For Basic configurations,
danping value using the
increnent the blinking digit and the »
Key to nove to the next digit, and press
the ENTER Key to enter the new val ue.

For Advanced configurations, set the new

Configure State of Operation.
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3) For Advanced configurations, set the
danping value for Analog OQutput One
(i.e., AOL.SEC) using the A Key to
increnent the blinking digit and the »
Key to nove to the next digit, and press
the ENTER Key to enter the new val ue.

4) For Advanced configurations, set the
damping value for Analog Qutput Two
(i.e., AQ2.SEC) wusing the A Key to
increnent the blinking digit and the »
Key to nove to the next digit, and press
the ENTER Key to enter the new val ue.

Safe Mode One State

(Basi ¢/ Advanced)

The Safe Mbde One State determ nes the Anal og
Qutput One level if an error condition occurs

that renders the analyzer inoperable. The
avai l able states are FAIL.LO (i.e., fail |ow)
or FAIL.H (i.e., fail high). For nore

informati on on error conditions, see Section
13, Diagnostics.

Set the Safe Mde One State wusing the
fol |l owi ng procedure:

1) Sel ect the SAF.MD.1 State in the
Configure Mdde of Operation using the
SELECT Key.

2) Set the safe node by using the NEXT Key
to toggle between FAIL.LO and FAIL.H,
and use the ENTER Key to enter the new
val ue.

Safe Mode Two State

(Basi ¢/ Advanced)

The Safe Mbde Two State determ nes the Anal og
Qutput Two level if an error condition occurs

that renders the analyzer inoperable. The
avai l able states are FAIL.LO (i.e., fail |ow)
and FAIL.H (i.e., fail high). For nore

informati on on error conditions, see Section
13, Diagnostics.

Set the Safe Mde Two State wusing the
fol |l ow ng procedure:
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1) Sel ect the SAF.MD.2 State in the
Configure Mdde of Operation using the
SELECT Key.

2) Set the safe node by using the NEXT Key
to toggle between FAIL.LO and FAIL.H,
and use the ENTER Key to enter the new
val ue.

Spi ke State (Advanced)

The Spike State sets the diagnostic spike
| evel as a percent of output. This level wll
determ ne the nmagnitude of the spike inposed
on Anal og Qut put One.

When the Spike has been set for any |evel
greater than 0% and is enabled in the Spike
Qut put State, the TB84TC Series analyzer w ||
nodul ate the Anal og CQutput One signal by the
configured |evel for one second out of every
six seconds when a problem condition is
detected. Using this nodul ation, the anal yzer
inforns the operator of a detected diagnostic
condi tion. For nore information on probl em
conditions, see Section 13, D agnostics. For
a description of the diagnostic spike feature,
see Section 2, Analyzer Functionality And
Qperator Interface Controls.

Set the Spike State wusing the follow ng
procedur e:

1) Select the SPIKE State in the Configure
Mode of Qperation using the SELECT Key.

2) Set the SPK.MAG (i.e., spike magnitude)
using the A Key to increnent the
blinking digit and the » Key to nove to
the next digit, and press the ENTER Key
to enter the new value. The Spi ke
Magnitude is entered as a percentage of
the 16 mllianmpere output range for a
four to 20 mllianpere output or 20
m | |ianpere output range for a zero to 20
mllianmpere output (e.g., 10% wll
generate a 1.6 mllianpere spike for a
four to 20 mllianpere output range).
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Note: Once the Spike State is OFF in the
Output/Hold Mode of Operation, changing the
configured spike level in the Configure Mode
will not reenable the Spike State. The Spike
State can only be turned ON or OFF in the
Output/Hold Mode of Operation.

CONFI GURATI ON LOCKOUT

The TBB4TC Series analyzer has a |ockout
feature that, once engaged, prohibits access
to the Configure Mode. This feature does not
af fect paraneters that can be changed in the
ot her nodes of operation including Calibrate,
Qut put/ Hol d, Security, secondary Display, and
Set poi nt/ Tune.

To enable the |ockout feature, change junper
WL on the M croprocessor/Di splay PCB from pins
1 and 2 (i.e., position A - the factory
default position) to pins 2 and 3 (i.e.,
position B). Use Figure 8-15 and Section 16,
Repl acenent Procedures, for junper positions
and circuit board handling procedures.

FRONT BEZEL ASSEMBLY W/
MICROPROCESSOR/DISPLAY PCB ASSEMBLY

W1 CONFIGURATION LOCKOUT

| B |m |
DISABLE ENABLE

LOCKOUT LOCKOUT
(Factory Default Setting)

CUSTOMER SETTING
o=t
REAR VIEW SHOWN
Figure 8-15. Confi guration Lockout Junper Location On

M croprocessor/ Di spl ay PCB Assenbly.
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SECTION 9 - SECURI TY MODE

| NTRODUCTI ON

The Security Mde of Operation establishes
password protection against unaut hori zed
changes to analyzer functions by unqualified
per sonnel . Password protection can be
assigned to the Calibrate, Qut put / Hol d,
Confi gure, Setpoint/Tune Mddes of Operation.

SECURI TY STATE OF OPERATI ON

The Security Mde of Operation provides
password protection for critical operating
environnments. Each node or state of operation
that can be password protected is set by
toggling the primary display between security
OFF and ON using the A Smart Key. As seen in
Figure 9-1, all security assignnents nust be
made before a password can be defi ned.

When one or nore node(s)/state has the
security ON, the Security State wll also be
secured. One password assignnment applies to
all secured nodes and st ates.

Set the Security State using Figure 9-1 as a
reference and the foll ow ng procedure:

1) Select the SECUR (i.e., Security) Mde of
Operation using the SELECT Key.

2) Set the security for the CALIBR (i.e.,
Calibrate) Mde wusing the A Key to
toggl e between ON and OFF, and press the
ENTER Key to enter the new val ue.

3) Set the security for the OQUTPUT (i.e.,
Qut put/Hold) Mde using the A Key to
toggl e between ON and OFF, and press the
ENTER Key to enter the new val ue.

4) Set the security for the CONFIG (i.e.,
Modi fy Configure) State using the A Key
to toggle between ON and OFF, and press
the ENTER Key to enter the new val ue.
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Figure 9-1. Screen Flow D agram For Security
State of Operation.

5) Set the security for the SPT.TUN (i.e.,
Set poi nt/ Tune) Mdde using the A Key to
toggl e between ON and OFF, and press the
ENTER Key to enter the new val ue.
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6)

Define the password for all secured nodes
and states using the A Key to increnent
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to enter the password.

Note: The password must be defined as three
digits and verified to enable security on the
modes/states entered in steps 2 through 4. If
security is OFF for all modes/states, the
password state will be bypassed.

6)

Verify the password using the A Key to
increnment the blinking digit and the »
Key to nove to the next digit, and press
the ENTER Key to enter the password.

Renove all security wusing the followng
pr ocedur e:

1)

2)

3)

4)

5)

6)

Sel ect the SECUR Mbde of Operation using
t he SELECT Key.

Enter the password for all secured nodes
and states using the A Key to increnent
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to submt the password.

Set the security for the CALIBR (i.e.,
Cal i brate) Mode by pressing the A Key to
toggle the display to OFF, and press the
ENTER Key to enter the val ue.

Set the security for the QUTPUT (i.e.,
Qut put/ Hol d) Mode by pressing the A Key
to toggle the display to OFF, and press
the ENTER Key to enter the val ue.

Set the security for the CONFIG (i.e.,
Modi fy Configure) State by pressing the
A Key to toggle the display to OFF, and
press the ENTER Key to enter the val ue.

Set the security for the SPT.TUN (i.e.,
Set poi nt/ Tune) Mdde by pressing the A
Key to toggle the display to OFF, and
press the ENTER Key to enter the val ue.

| - E67-84-4B Novenber

11,

2001 9-3



Change the password or security state using
the foll owi ng procedure:

1)

2)

3)

4)

5)

6)

7)

Sel ect the SECUR Mode of Operation using
t he SELECT Key.

Enter the password for all secured nodes
and states using the A Key to increnent
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to submt the password.

Leave the security state unchanged for
CALIBR (i.e., Calibrate) Mde by using
the ENTER Key, or if needed, change the
security state for CALIBR (i.e.
Calibrate) using the A Key. Press the
ENTER Key to enter the new val ue.

Leave the security state unchanged for
QUTPUT (i.e., Qutput/Hold) Mde by using
the ENTER Key, or if needed, change the
security state for QUTPUT using the a
Key. Press the ENTER Key to enter the
new val ue.

Leave the security state unchanged for
CONFIG (i.e., Mdify Configure) State by
using the ENTER Key, or if needed, change
the security state for CONFIG (i.e.,
Modify Configure) wusing the A Key.
Press the ENTER Key to enter the new
val ue.

Leave the security state unchanged for
SPT. TUN (i.e., Setpoint/Tune) Mode by
using the ENTER Key, or if needed, change
the security state for SPT.TUN (i.e.,
Set poi nt/ Tune) using the A Key. Press
the ENTER Key to enter the new val ue.

Change the password for all secured nodes
and states using the A Key to increnent
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to enter the password.
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8)

Verify the new password using the A Key
to increnent the blinking digit and the
» Key to nove to the next digit, and
press the ENTER Key to enter the
passwor d.

Note: If the password was not changed, the
verification of the old password will not be
required.

If the password is lost, the security can be
removed using the Reset Password State of
Qperation. To reset the password, see Section
12, Utility Mode.
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SECTI ON 10 - SECONDARY DI SPLAY MODE

| NTRODUCTI ON

The TB84TC Series analyzer has two display
regi ons. In the Measure Mbde of Operation

the primary display region shows the nmeasured
process variable, and the secondary display
region can show a nultitude of process,
sensor, or analyzer information. Thi s
secondary information can be viewed or set as
t he displayed value when in the Measure Mde
of Operati on.

SECONDARY DI SPLAY STATE OF OPERATI ON

The Secondary Display Mde of Operation can
contain as many as eight states of operation
that provide information on the process
tenperature, analyzer settings, and anal yzer
st at us. As seen in Figure 10-1, each
Secondary Display State can be sequentially
viewed by using the NEXT Snmart Key. To have
any given Secondary Display State be
continually shown in the Measure Mde, press
the ENTER Smart Key while the desired state is
di spl ayed. The TB84TC Series analyzer wll
proceed to the Measure Mde and display the
entered Secondary Display State in the
secondary display region
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SECTI ON 11 - SETPO NT/ TUNE MODE

| NTRODUCTI ON

The Set poi nt/ Tune Mode of Operation provides a
direct nmethod to tune relay output paraneters.
Though this node of operation can not be used
to change the function of a relay, it does
provide the ability to quickly change relay
parameters pertinent to process control. To
change the relay output function, see Section
8, Configure Mode.

SETPO NT/ TUNE STATES OF OPERATI ON

The Setpoint/Tune Mde consists of three
states of operation: RELAY1l, RELAY2, and
RELAY3. Each state provides the ability to
updat e oper ati onal paraneters for t he
configured relay functions. For exanple if
Rel ay Qutput One is configured to function as
a Hgh Process Variable Setpoint, t he
Set poi nt, Deadband, and Tinme Delay wll be
t unabl e paraneters avai |l abl e in t he
Set poi nt/ Tune Relay One State of Operation

Since the tunabl e paraneters are dependent on
the configured relay function, the foll ow ng
sections wll only describe the adjustnent of
t hese paraneters.

Set poi nt Rel ay Qutput (Basic/Advanced)

A Setpoint Relay Qutput can be configured to
energize when the Process Variable or
Tenperature exceeds or falls below a defined
level (i.e., a Hgh or Low Setpoint). Valid
Setpoint values are limted to the Process
Vari abl e and/ or Tenperature ranges defined in
Tabl e 1-3, Specifications.
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To prevent relay chatter, a Setpoint Relay
Qut put has an configurable Deadband. The
Deadband control keeps the relay energized
until the Process Variable or Tenperature has
decreased below a H gh Setpoint value or
i ncreased above a Low Setpoint value by the
Deadband val ue. Valid Deadband val ues are 0.0
uS/cmto 200 nS/cm for conductivity, 0 to 10%
of the configured Concentration range for
Concentration configurations, and 0 to 10°C
(18°F) for Tenperature sources.

A Time Delay control also refines the function
of a Setpoint Relay. Entering a Tine Delay
value greater than 0.0 mnutes enables a
waiting period before energizing the relay
once the setpoint condition has been net.
Valid Tinme Delay values are 0.0 to 99.9
m nut es.

Set the Setpoint paraneters of a Relay Qutput
using Figure 11-1 as a reference and the
fol |l ow ng procedure:

1) Set the Setpoint activation condition
(i.e., LOSPT or HH SPT) using the A Key
to increnent the blinking digit and the
» Key to nove to the next digit, and
press the ENTER Key to enter the new
val ue.

2) Set the Deadband (i.e., DBAND) using the A
Key to increnment the blinking digit and
the » Key to nove to the next digit and,
press the ENTER Key to enter the new
val ue.

3) Set the Time Delay in mnutes (i.e.,
DLY.MN) using the A Key to increnent
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to enter the new val ue.

| - E67-84-4B Novenber

11, 2001 11-2



eeeeeeee y

MEASURE
Values are fromthe __ —— 7 . mS/cm CALIBRATE
configuration or previous 88"5/;:8[.]%'5‘
changed entries. \\ SECURITY '
—HI SPT DISPLAY |
P SPT/TUNE
MEASURE ENTER A > ‘
MEASURE |
mS/cm CALIBRATE
" OUT/HOLD '
CONFIGURE'
SECURITY
DBAND DISPLAY
P SPT/TUNE
MEASURE ENTER A > ‘
< L.
* MEASURE |
CALIBRATE
" OUT/HOLD '
CONFIGURE'
SECURITY
DLY.MIN
" p SPT/TUNE
MEASURE ENTER A > ‘
L.

¥99.9 minutes is the maximum
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Figure 11-1. Screen Flow D agram For Setting
t he Setpoint Relay Qutput Setpoint/Tune State
of Operation.

D agnosti c Relay Qutput (Basic/Advanced)

A Diagnostic Relay Qutput sinply energizes
when a di agnostic condition has been det ect ed.

The relay wll trigger on any diagnostic
condition and does not have any tunable
par anet er .
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Cycle Tinmer Relay Qutput (Advanced)

A Cycle Tinmer can only be sourced to the
Process Variable and can energize the relay
for either a Hi gh or Low setpoint condition.

As with a Setpoint Relay Qutput, the Setpoint
condition functions in the sanme nmanner;
however, the Deadband control is replaced with
the Cycle Tinme. Thus, a Cycle Tinmer energizes
the Relay Qutput for a set anount of tine
(ON.TIME) and de-energizes it for the
remai nder of the cycle (CYC.MN). This cycle
repeats until the Setpoint condition is no
| onger net. For nore information on the Cycle
Timer, see Section 2, Overview.

Valid Setpoint values are |limted to the
Process Variable range defined in Table 1-3,
Specifications. Valid Cycle Tine and On Tine
values are 0.0 to 99.9 m nutes.

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY

»| SPTITUNE

MEASURE '
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY [
»| SPT/TUNE

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY

»| SPTITUNE

P

“99.9 minutes is the maximum
allowable time limit.

Figure 11-3. Screen Flow D agram For Setting
the Cycle Timer Relay Qutput Configure State
of Operati on.
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Set the Cycle Timer paraneters of a Relay
Qut put using Figure 11-3 as a reference and
the foll ow ng procedure:

1) Set the Setpoint activation condition
(i.e., LOSPT or HH SPT) using the A Key
to increnent the blinking digit and the
» Key to nove to the next digit, and
press the ENTER Key to enter the new
val ue.

2) Set the Cycle Time in mnutes (i.e.,
CYCMN wusing the A Key to increment
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to enter the new val ue.

3) Set the On Time in mnutes (i.e., ONMN)
using the A Key to increnent the
blinking digit and the » Key to nove to
the next digit, and press the ENTER Key
to enter the new val ue.

Cl eaner Rel ay Qutput (Advanced)

Aut omati c sensor cleaning can be acconplished
using any one of the three relay outputs. At
a prescribed tine interval, a C eaner Relay
Qutput will energize and allow the activation
of a cleaning device. Wile in the energized
state, analog and relay outputs can be held to
val ues captured just prior to the cleaning
cycle (i.e., energized state). If a relay
hold condition is not desirable, non-cleaner
relay outputs can be disable during a cleaning
cycl e.

To specify a cleaning cycle, the Cycle, On,
and Recovery Tinmes nust be defined. The Cycle
Time defines the repeating period between
cleaning cycles, the On Tinme defines the
length of tinme the relay will be energized,
and the Recovery Tine defines the |length of
time after the relay has been de-energized
before the hold and/or disable condition(s)
will be renoved. Valid tinmes for Cycle Tine
are 0.0 to 99.9 hours and for On and Recovery
Times are 0.0 to 99.9 m nutes.
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Set the O eaner paraneters of a Relay Qutput
using Figure 11-4 as a reference and the
fol |l ow ng procedure:

1)

2)

3)

4)

5)

6)

Set the Cycle Tinme in hours (i.e.,
CYC.HRS) using the A Key to increnent
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to enter the new val ue.

Set the On Tine in mnutes (i.e., ONMN)
using the A Key to increnent the
blinking digit and the » Key to nove to
the next digit, and press the ENTER Key
to enter the new val ue.

Set the Recovery Tine in mnutes (i.e.,
RCV.MN) using the A Key to increnment
the blinking digit and the » Key to nove
to the next digit, and press the ENTER
Key to enter the new val ue.

Hold the Analog CQutputs (i.e., AO HLD)
during the On and Recovery Tines using
the YES Key, or |eave the Anal og Qutputs
live during the On and Recovery Tines
usi ng the No Key.

Hold the Relay Qutputs (i.e., RO HLD)
during the On and Recovery Tines using
the YES Key, or continue onto the D sable
Rel ay Qutputs State using the No Key.

Di sable the Relay Qutputs (i.e., DSBL.RO
during the On and Recovery Tines using
the YES Key, or |eave the Relay Qutputs
live during the On and Recovery Tines
usi ng the No Key.
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SECTION 12 - UTILITY MODE

| NTRODUCTI ON

The TB84TC Series anal yzer contains a Uility
Mode of Operation that provides access to
powerful functions not wused during nornal

operating conditions. These functions have
been separated into two categories: Factory
and User. Factory functions are strictly

reserved for ABB personnel .

User functions include Programm ng Mdde, reset
configuration to default settings, renove
security, reset all paraneters to default
settings, and software reboot routines.

FACTORY/ USER STATE

The Factory and User States of Operation can
be accessed using the hidden fifth key | ocated
top, center on the keypad. Once the hidden
key has been pressed, the textual pronpt USER
wll be displayed in the secondary display
region. Pressing the SELECT Smart Key brings
the user into the User State, pressing the
NEXT Smart Key brings the user to the Factory
selection, and pressing the Exit to MEASURE
Smart Key escapes back to the Measure Mbde.

User State

The User State contains the primary toggle for
setting the Programmng Mde, three reset
functions, and a software reboot operation
that initiates the self-test node. Table 12-1
descri bes the function of each User State.

The NEXT Snmart Key sequentially noves through
each of the four User States. This cycle
repeats until a state is selected or the
escape function is chosen using the Exit to
MEASURE Smart Key. To select a state, press
the SELECT Smart Key when the desired User
State is shown in the secondary display
regi on.
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Tabl e 12-1. User States

State Functi on

MODE Sets the Programmi ng Modes that are
avai lable in the Mdify Configure
State of QOperation.

RST. CON | Resets the configuration to factory
default settings. Uses the sane
password as the Modify Configure
St at e.

RST. SEC | Resets the security password and
renoves all security. Password is
732.

RST. ALL | Resets all progranm ng paraneters
such as configuration, calibration,
out put/hold, security, secondary
di spl ay, and set poi nt/tune
functions to factory def aul t
settings. Password is 255.

RST. SFT | Resets the analyzer by repeating
t he boot - up and sel f-test
pr ocedur es.

Figure 12-1 identifies the Smart Key
assignments and resulting action. The
foll ow ng sections describe each of the User
States and their applicability.

Advanced/ Basi ¢ Progranm ng Mode User State

In order to sinplify the configuration process
for a user who only needs a |limted anount of
functionality, the TB84TC Series analyzer
contains two types of Programm ng Mbdes: Basic
and Advanced. The Progranm ng Mdde is defined
by a nonencl ature option.

The Basi c Programm ng Mbde contains a reduced
set of features found in the Advanced

Programm ng Mode. Reducing the available
features helps streanmline the configuration
process. If the TB84TC Series analyzer is

ordered with Advanced Programm ng, the Basic
or Advanced Progranm ng Mbde can be used.

Contact ABB for information on Advanced
Progranm ng upgr ades.
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Reset Configuration User State

The Reset Configuration User State returns the

configuration to factory default settings.
See the Preface for instrunent default
settings.
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To reset the configuration to factory
defaults, use the follow ng procedure:

1) Access the User Mde by pressing the
hi dden button | ocated top, center on the
keypad. The text USER will appear in the
secondary display once the hidden button
has been pressed.

2) Press the SELECT Key to access the User
Mode. The text MODE will appear in the
secondary di spl ay.

3) Press the NEXT Key to display RST.CON
(i.e., Reset Configuration) text.

4) Press the SELECT Key to reset the
configuration.

5) Enter the security password (if the
Configure Mdde has been secured) using
the A Key to increment the blinking
digit and the » Key to nove to the next
digit, and press the ENTER Key to enter
t he password.

6) Confirmthe reset operation when the text
RESET? is displayed by pressing the YES
Key, or abort the reset operation by
pressi ng the NO Key.

Reset Security User State

The Reset Security User State returns the
security to factory default settings. The
factory default 1is security OFF for al
appl i cabl e nodes and states (i.e., Calibrate,
Qut put / Hol d, Modi fy Confi gure, and
Set poi nt/ Tune) .

To renove the security, use the follow ng
procedur e:

1) Access the User Mde by pressing the
hi dden button | ocated top, center on the
keypad. The text USER wi ||l appear in the
secondary di splay once the hidden button
has been pressed.
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2) Press the SELECT Key to access the User
Mode. The text MODE will appear in the
secondary di spl ay.

3) Press the NEXT Key until the secondary
di spl ay regi on shows RST. SEC (i.e., Reset
Security) text.

4) Press the SELECT Key to reset the
security.

5) Enter the security password 732 using
the A Key to increment the blinking
digit and the » Key to nove to the next
digit, and press the ENTER Key to enter
t he password.

6) Confirmthe reset operation when the text
RESET? is displayed by pressing the YES
Key, or abort the reset operation by
pressi ng the NO Key.

Reset All User State

The Reset Al User State returns all analyzer
paranmeters back to factory defaults. Thi s
i ncludes calibration, out put/ hol d,
configuration, security, secondary display,
and setpoi nt/tune val ues.

To reset all analyzer parameters, use the
foll owi ng procedure:

1) Access the User Mde by pressing the
hi dden button | ocated top, center on the
keypad. The text USER wil|l appear in the
secondary display once the hidden button
has been pressed.

2) Press the SELECT Key to access the User
Mbde. The text MODE will appear in the
secondary di spl ay.

3) Press the NEXT Key until the secondary
di spl ay region shows RST.ALL (i.e., Reset
ALL) text.

4) Press the SELECT Key to reset al
anal yzer paraneters.
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5) Enter the security password 255 using
the A Key to increment the blinking
digit and the » Key to nove to the next
digit, and press the ENTER Key to enter
t he password.

6) Confirmthe reset operation when the text
RESET? is displayed by pressing the YES
Key, or abort the reset operation by
pressi ng the NO Key.

Soft Boot User State

The Soft Boot User State initiates a firmware
reset. The firmvare reset initiates boot-up
and self-test procedures. Al'l  programmabl e
instrument paraneters are unaffected by this
function.

To reboot the analyzer w thout affecting any
instrument paraneters, wuse the follow ng
procedur e:

1) Access the User Mde by pressing the
hi dden button | ocated top, center on the
keypad. The text USER wi ||l appear in the
secondary display once the hidden button
has been pressed.

2) Press the SELECT Key to access the User
Mode. The text MODE will appear in the
secondary di spl ay.

3) Press the NEXT Key until the secondary
di spl ay regi on shows RST. SFT (i.e., Reset
ALL) text.

4) Press the SELECT Key to initiate the
reboot operation.

5) Confirm the reboot operation when the
text RESET? is displayed by pressing the
YES Key, or abort the reset operation by
pressi ng the NO Key.
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SECTI ON 13 - DI AGNOSTI CS

| NTRODUCTI ON

The TB84TC Series anal yzer perforns a nunber
of diagnostic checks on hardware, firmare
and sensor functions. If a nonconform ng
condition is detected, the user is alerted to
faults locally by a flashing FAULT indicating
i con, and if confi gured, remotely by
nmodul ating Analog Qutput One (i.e., Spike
Qutput) and/or energizing a Relay CQutput
(i.e., D agnostic Relay Qutput).

D agnostic faults are interrogated using the
FAULT Info Smart Key. A short text string and
fault code are alternately shown in the
secondary display region. If nultiple faults
exi st, the FAULT Info Smart Key noves the user
to the next fault. Once all faults have been
interrogated, the analyzer returns to the
Measure Mode of Operation.

The follow ng section describes the types of
fault conditions and their applicability to
the TB84TC Series functionality.

FAULT CODES

Faul t conditions are grouped into two
categori es based on severity. Conditions that
result in degradation of analyzer perfornance
are reported as Problem Codes (PC), while
conditions that render the anal yzer inoperable
are reported as Error Codes (EC).

Fault codes are reported in the secondary
display region in a first in, first out order
(i1.e., the first detected fault condition is
the first condition that is displayed upon

i nterrogation). Al active fault conditions
can be viewed at any tine while in the Measure
Mode wusing the FAULT Info Smart Key. A

flashing Fault icon indicates a new fault
condition that has not been interrogated. A
non-flashing Fault icon indicates all fault
conditions have been interrogated but not
resol ved. Wen all fault conditions are
resol ved, the Fault icon and FAULT Info Smart
Key are de-energized.
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Pr obl em Codes

Problem Codes result from fault conditions
that inpact the performance of the TB84TC
Series analyzer. In nost cases, these
conditions can be resolved by the user using
standard practi ces.

The occurrence of a Problem Code fault
condition triggers the Fault icon to energize,
t he Spi ke output to nodulate (if configured),
and a Diagnostic Relay Qutput to energize (if
configured). These diagnostic indicators
provi de | ocal and renote reporting capability.

Tables 13-1 and 13-2 contain all the Problem
Codes supported by the TB84TC Series anal yzer

Each entry lists the Problem Code nunber,
di spl ayed text string, and a short description

of t he faul t. See Section 14,
Tr oubl eshoot i ng, for resolving a fault
condi ti on.
Tabl e 13-1. Conmon Probl em Code Definitions
Problem Text Description
Codes String

PC6 HI.AO1l Analog Output One above upper range value (+0.4 mA
Hystersis).

PC7 LO.AO1 Analog Output One below lower range value (-0.2 mA
Hystersis). Fault only applicable for 4-20 mA
configurations.

PC8 HI.PV Process Variable above analyzer range.

PC9 LO.PV Process Variable below analyzer range.

PC10 HI.TEMP Temperature above analyzer range.

PC11 LO.TEMP Temperature below analyzer range.

PC12 HI.T.AD Open or missing temperature sensor.

PC13 LO.T.AD Shorted temperature sensor.

PC18 HI.AO2 Analog Output Two above upper range value (+0.4 mA
Hystersis) .

PC19 LO.AO2 Analog Output Two below lower range value (+0.4 mA
Hystersis). Fault only applicable for 4-20 mA
configurations.
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Table 13-2.

Uncommon Problem Code Definitions

Problem Text Description

Codes String

PC20 BAD.SEE Bad Serial EEPROM or Conductivity Input PCB Assembly.

PC21 NO.F.CAL Missing factory calibration or non-functional Serial
EEPROM.

PC22 BLNK.EE Blank microprocessor EEPROM.

PC25 ROM. SUM Incorrect EPROM Checksum.

PC30 RO.F.CAL Out of range or missing factory calibration for
conductivity circuit range zero.

PC31 R1.F.CAL Out of range or missing factory calibration for
conductivity circuit range one.

PC32 R2.F.CAL Out of range or missing factory calibration for
conductivity circuit range two.

PC33 R3.F.CAL Out of range or missing factory calibration for
conductivity circuit range three.

PC34 R4.F.CAL Out of range or missing factory calibration for
conductivity circuit range four.

PC40 WO.F.CAL Corrupt Serial EEPROM or microprocessor EE.

PC41 Wl.F.CAL Corrupt Serial EEPROM or microprocessor EE.

PC42 W2.F.CAL Corrupt Serial EEPROM or microprocessor EE.

PC43 W3.F.CAL Corrupt Serial EEPROM or microprocessor EE.

PC44 W4 .F.CAL Corrupt Serial EEPROM or microprocessor EE.

PC45 BA.F.CAL Out of range or missing factory calibration for 3k Balco
temperature sensor.

PC46 PT.F.CAL Out of range or missing factory calibration for Pt100
temperature sensor.

PC48 PK.F.CAL Out of range or missing factory calibration for Pt1000
temperature sensor.

PC50 RO.CHKS Incorrect or missing conductivity circuit range zero
checksum.

PC51 R1.CHKS Incorrect or missing conductivity circuit range one
checksum.

PC52 R2.CHKS Incorrect or missing conductivity circuit range two
checksum.

PC53 R3.CHKS Incorrect or missing conductivity circuit range three
checksum.

PC54 R4 .CHKS Incorrect or missing conductivity circuit range four
checksum.

PC60 WO .CHKS Bad or missing auxiliary zero checksum.

PCo61l W1.CHKS Bad or missing auxiliary one checksum.

PC62 W2 .CHKS Bad or missing auxiliary two checksum.
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Problem Text Description
Codes String
PC63 W3 .CHKS Bad or missing auxiliary three checksum.
PC64 W4 .CHKS Bad or missing auxiliary four checksum.
PC65 BA.CHKS Incorrect or missing 3k Balco temperature sensor
checksum.
PC66 PT.CHKS Incorrect or missing Ptl00 temperature sensor checksum.
PC68 PK.CHKS Incorrect or missing Pt1000 temperature sensor checksum.
Error Codes
Error Codes result fromfault conditions that
render the TB84TC Series anal yzer inoperable.
In nost cases, these conditions can not be
resol ved by the user using standard nethods.
The occurrence of an FError Code fault
condition triggers the Fault icon to energize
and the Safe Mdde outputs to enable (i.e., the
Anal og Qutput One and Two currents are fixed
high or | ow based on the configured Safe Mde
I evel s). These diagnostic indicators provide
| ocal and renote reporting capability.
Table 13-3 contains all the Error Codes
supported by the TB84TC Series analyzer. Each
entry lists the Error Code nunber, displayed
text string, and a short description of the
faul t condi tion. See  Section 14,
Tr oubl eshoot i ng, for resolving a fault
condi tion.
Tabl e 13-3. Error Code Definitions
Error Text Description
Codes String
EC1 HI.PV.AD Over range Process Variable A/D.
EC2 LO.PV.AD Under range Process Variable A/D.
EC3 PH.PCB PH/ORP/pPION board with conductivity firmware.
ECS5 DO.PCB Dissolved Oxygen board with toroidal conductivity
firmware.
EC6 TE.PCB Two-electrode conductivity board with toroidal
conductivity firmware.
EC7 EC.PCB Electrode conductivity board with toroidal conductivity
firmware.
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Cal i bration D agnostic Messages

During a Conductivity or Concentration
calibration, the TB84TC Series analyzer
nmonitors the quality and val ue of the process
vari abl e signal. Poor signals will generate
one of three type of warnings: BAD.CAL (i.e.,
Bad Calibration value), UNSTBL (i.e., Unstable
Cal i bration value), or DRIFT (i.e., Drifting

Calibration value). A BAD. CAL condition
occurs when the analyzer can not lock onto a
signal. This condition typically only occurs

when a PV Overrange/ Underrange Error (i.e.,
ECL or EC2 Error Code, respectively) exists.
A BAD. CAL condition rejects the calibration
val ue and returns the anal yzer to the CON. CAL
State after displaying the BAD.CAL text
string. Unstable (i.e., UNSTBL) or DRIFT
conditions are also undesirable occurrences
and consi dered probl ematic; however, for these
occurrences the user has the option to accept
the calibration after viewng the calibration
sl ope and of fset data.

In addition to the above real tine calibration
di agnosti cs, the TB84TC Series analyzer
performs automatic efficiency and offset
calculations relative to a theoretically
perfect conductivity and/or tenperature sensor
during each calibration cycle. Cal i bration
history is retained for future interrogation
and nodification using the Edit Calibrate
St at e. The calibration constants that are
di spl ayed are Sl ope and O fset for the Process
Vari abl e and Tenperat ure.

A Slope of less than 0.2 or greater than 5
i ndi cat es a potentially bad process
calibration point or poorly performng sensor.
In these cases, the text string BAD. CAL (i.e.,
bad calibration) is displayed in the secondary
display region and the calibration data is
returned to the previously stored values. The
anal yzer returns to the beginning of the
calibration cycle after a bad calibration has
been report ed.
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An O fset value of less than -100 nS/cm or
greater than 100 nS/cm also indicates a
potentially bad process calibration or poorly
perform ng sensor. Again, the problem is
di spl ayed using the text string LO OFF (i.e.
Low O fset) or HH OFF (i.e., High Ofset). As
with the slope variances, the calibration data
is returned to prior values when a bad process
calibration is encountered.

For tenperature, a bad calibration wll be
reported and calibration values will not be
accepted for Slope values that are |ess than
0.2 or greater than 1.5 and O fset val ues that
are less than -40°C or greater than +40 C
Tenperature calibrations use snart software
routines that automatically adjust the Sl ope,
O fset, or both values based on the
calibration val ue bei ng ent ered and
calibration history if it exists.

Addi tional D agnosti

c Messages

O her diagnostic nessages mmy appear during
anal yzer programm ng. These nessages include
BAD. VAL (i.e., bad value), DEN ED and RAM ERR

BAD. VAL i ndicates the attenpted nuneric entry
of a value which is out of the allowd
anal yzer range. See Tabl e 1-3,
Speci fications, for analyzer range limts.

DENI ED i ndicates incorrect entry of a security
password. See Section 9, Security Mde, for
information on the Security Mdde of Qperation

RAM ERR indicates a Random Access Menory

read/ wite error. The anal yzer wi ||
automatically reset when this error has been
encount er ed. | f the analyzer continues to

reset, contact ABB for problemresolution.
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SECTI ON 14 - TROUBLESHOOTI NG

| NTRODUCTI ON

Thi s section provi des t roubl eshooti ng
information for the TB84TC Series anal yzer and
associ ated sensor. Using Table 14-1, problem
and error conditions can be identified and the
corrective action for these conditions can be
t est ed. Refer to Section 13, D agnostics,
for descriptions of problem and error code
condi ti ons.

ANALYZER TROUBLESHOOTI NG
Tabl e 14-1. Anal yzer Troubl eshooting Gui de

Probl em Probl em Corrective Action
Code Text String
PC6 HI.AO1 1) Verify process conditions are within configured output
range. If process variable is outside configured range,

increase output range.

2) Verify TB84TC 1is configured for the correct type of
temperature compensation.

3) Verify sensor wiring is in good condition and is properly
connected.

4) Remove any liquids, oils, scales or corrosion from TB84TC
terminal block or extension cable junction box terminals.

5) Clean sensor and perform a process calibration.

6) Conduct a temperature calibration. If a temperature
sensor 1s not Dbeing used, verify the analyzer is
configured for TMP.SNS “NONE” and the proper process
temperature has been set.

6) Electronically test the sensor and temperature

compensator. Replace sensor 1if sensor does not meet
requirements.

PC7 LO.AO2 1) See PC6 corrective actions.

PC8 HI.PV 1) Verify process conditions are within analyzer range.

Process variable must be within analyzer range.
2) Also See PC4 corrective actions.

PC9 LO.PV 1) See PC8 corrective actions.

PC10 HI.TEMP 1) Verify process conditions are within analyzer range.
Process variable must be within analyzer range.
2) Also see PC6 corrective actions.

PC11 LO.TEMP 1) See PCl0 corrective actions.

PC12 HI.T.AD 1) See PC1l0 corrective actions. If all items check out,
implement item 2.
2) Replace Toroidal Conductivity Input PCB Assembly.
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Probl em Probl em Corrective Action

Code Text String

PC13 LO.T.AD 1) See PCl2 corrective actions.

PC18 HI.AO2 1) See PC6 corrective actions.

PC19 LO.AO2 2) See PC6 corrective actions.

PC20 BAD.SEE 1) Input PCB Factory calibration constants can not be
loaded. Calibrate sensor and order replacement Toroidal
Conductivity PCB Assembly. Existing PCB should properly
function until new assembly is received.

PC21 NO.F.CAL 1) Contact Factory for calibration procedure. Calibrate
sensor for short-term usage until factory calibration can
be performed or a new Toroidal Conductivity PCB Assembly
can be installed.

PC22 BLNK.uP 1) Cycle analyzer power.

2) Contact Factory.

PC25 ROM. SUM 1) See PC22 corrective action.

PC30 RO.F.CAL 1) Contact Factory for calibration or replacement
procedures. Calibrate sensor for short-term usage until
a factory calibration can be performed.

PC31 R1.F.CAL 1) See PC30 corrective action.

PC32 R2.F.CAL 1) See PC30 corrective action.

PC33 R3.F.CAL 1) See PC30 corrective action.

PC34 R4.F.CAL 1) See PC30 corrective action.

PC35 GO.F.CAL 1) Contact Factory for calibration or replacement
procedures. Calibrate sensor for short-term usage until
a factory calibration can be performed.

PC36 Gl.F.CAL 1) See PC35 corrective action.

PC37 G2.F.CAL 1) See PC35 corrective action.

PC38 G3.F.CAL 1) See PC35 corrective action.

PC39 G4.F.CAL 1) See PC35 corrective action.

PC45 BA.F.CAL 1) Contact Factory for calibration or replacement
procedures. Calibrate temperature sensor for short-term
usage until factory calibration can be performed.

PC46 PT.F.CAL 1) See PC45 corrective action.

PC48 PK.F.CAL 1) See PC45 corrective action.

PC50 RO.CHKS 1) See PC30 corrective action.

PC51 R1.CHKS 1) See PC30 corrective action.
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Probl em Probl em Corrective Action

Code Text String

PC52 R2.CHKS 1) See PC30 corrective action.
PC53 R3.CHKS 1) See PC30 corrective action.
PC54 R4 .CHKS 1) See PC30 corrective action.
PC60 WO .CHKS 1) See PC35 corrective action.
PC61 W1.CHKS 1) See PC35 corrective action.
PC62 W2 .CHKS 1) See PC35 corrective action.
PC63 W3 .CHKS 1) See PC35 corrective action.
PC64 W4 .CHKS 1) See PC35 corrective action.
PC65 BA.CHKS 1) See PC45 corrective action.
PC66 PT.CHKS 1) See PC45 corrective action.
PC68 PK.CHKS 1) See PC45 corrective action.

VWARNI NG Al 'l error condi ti ons are consi dered
cat ast rophi c. When such an error has been
reported, the analyzer should be replaced
with a known-good analyzer. The non-

functional analyzer should be returned to the
factory for repair. Contact the factory for
a Return Materials Authorization (RVA)
nunber.

| NSTRUMENT TROUBLESHOOTI NG

When analyzer is suspected as the problem
source, it can be eval uated using a known good
sensor and decade resistance source or a set
of resistors. A resistance sinulates the |oad
nmeasured by the sensor and can be an easy way
to check the operation of the analyzer.

| nstrunent El ectroni c Test

D sconnect the sensor connections from the
anal yzer and conplete the followng steps
using Figure 14-1 as a reference:

1) Connect a known good sensor to the
transmtter per the wre requi renments
identified in Section 3, Installation.

| - E67-84- 4B Novenber 11, 2001 14-3



2) Using a six inch length of 22 AWs or | arger
wire, thread the wire through the center bore
three tines.

3) Connect the wire to a decade resi stance box
or the appropriate resistor to provide the
sensor with a resistive | oad.

4) Connect the appropriate resistor, based on
tenperature sensor configuration, across the
tenperature sensor input (i.e., TB2-5 and TB2-
6) for a 25°C response or configure the
anal yzer for manual tenperature conpensation
with the tenperature set to 25°C.

5) Conduct a Zero and Span-Point Calibration
using the procedures in Section 6, Calibrate
and resistance values in Table 14-2.

6) Using the Table 14-2, conpare several
applied resistance values against their
di spl ayed value. The neasured val ues should
be within the expected values by + 5%

REAR VIEW

\ PROCESS CONTROL
RECORDER DEVICE
TOROIDAL e
CorOROIDAL O)) au EErrra \C)

SENSOR SENSOR CONNECTIONS OUTPUT CONNECTIONS

. 783 ML
l COr——= ez §==£
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2 Come ] H '% =l
3 |_SENSE x 2 7 =
+ Coense ] ==
sCro ] PEp &

A8 Ema | = \
7 Csmen ] POWER o
@ s |conuecTions @ @ ‘ANNUNCIATOR‘ ‘ANNUNCIATOR‘ ‘ANNUNCIATOR
TB1
@ — e—r— ETSYE— LINE
- NEUTRAL } LnepuT
RESISTANCE o L ERRTH
DECADE BOX & CAUTION A
O\ o,

Figure 14-1. Electr

oni ¢ Test Setup.
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Tabl e 14-1. Sensor Simnul ati on Val ues

Vari abl e Resi stance Desired Display Val ue Di spl ayed Val ue

Chns)

Open 0 puS/cm
500, 000 41 pS/cm
200, 000 103 pS/cm
50, 000 413 pS/cm
20, 000 1031 pS/cm

5, 000 4.13 nS/cm

2,000 10.31 nmB/cm

500 41.3 S/ cm

200 103.1 nB/cm

50 413 nB/cm
20 1031 nB/cm
10. 32 1999 nB/cm

SENSOR TROUBLESHOOT! NG

| f the sensor is suspected of being the source
of problens, a quick visual inspection in many
cases will identify the problem If nothing
can be seen, a few electrical tests using a
digital multimeter can be performed to
determine if the sensor is at fault. Some of
these tests can be perforned with the sensor
either in or out of the process stream

Vi sual Sensor |nspection

Renove the sensor from the process and
visually check the foll ow ng:

Sensor body

| nspect the sensor body for <cracks and
di stortions. If any are found, contact ABB
for alternative sensor styles and materi al s.

Cabl e and connectors
| nspect the sensor cable for cracks, cuts, or

shorts. If a junction box and/or extension
cable are wused, check for noisture, oil,
corrosi on, and/ or particul at es wher e
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connections are made. All connections nust be
dry, oil-free, corrosion-free, and
particul ate-free. Even slight anounts of
noi sture, corrosion, and particulates can
short sensor signals and affect conductivity
readi ngs. Check to see that all wiring is dry
and not shorting against any netal, conduit,
or earth grounds. See Section 15,
Mai nt enance, for sensor cleaning procedures.

Oring seals

I nspect the Oring seals for attack by the
process liquid. |If the Orings show evidence
of corrosion, distortion, or deterioration,
contact ABB for replacement Ovrings or
alternate material choi ces.

Sensor El ectroni c Test

Tor oi dal conductivity sensors can be
electronically tested to verify the integrity
of the sensor and cable. The sensor and RTD
nmust be disconnected fromthe anal yzer before
any tests can be perforned. Addi tional ly,
these tests require a Digital Miltinmeter (DW
that has a conductance function capable of O
to 200 nS and a resistance function capabl e of
0 to 20 kohns.

The RTD can be tested with the sensor in the
process as foll ows:

1. Check the resistance of the Tenperature
Conmpensator by neasuring the resistance
between the vyellow and blue Tenperature
Conpensat or | eads.

For a 3 kohm Balco RID, the expected
resi stance can be cal cul ated usi ng:

R, (((T&25) (0.0045)%1) (3000

TC

where T is in degrees Celsius. The neasured
resi stance should be within the expected val ue
by + 15%
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For a Pt100 RTD, the expected resistance can
be cal cul at ed usi ng:

R,."100% ((T&0) (0.385)

where T is in degrees Celsius. The neasured
resi stance should be within the expected val ue
by + 5%

For a Pt 1000 RTD, the expected resistance can
be cal cul at ed usi ng:

R,."1000% ( (T&0) (3.85)

where T is in degrees Celsius. The neasured
resi stance should be within the expected val ue
by + 5%

Moi sture inside the sensor can be detected
wi t hout renoving the sensor from the process
using the foll ow ng procedure:

1. Check the conductance between the yellow
RTD | ead and each of the other sensor |eads
(i.e., blue, red, white, black, and heavy
green leads). The reading nust be |ess than
0. 05 nS.

2. Check the conductance between the blue
Drive | ead and one of the Sense |eads (i.e.
white or red). The reading nust be |less than
0. 05 nS.

3. Check the conductance between the blue
Drive lead and the exposed netal surface on
t he back of the sensor. Repeat using the red
Sense lead. Both readings nust be |ess than
0. 05 nS.

4. Check the conductance between the heavy
green lead (i.e., Shield) and each of the
ot her sensor leads (i.e., blue, yellow black,
green, red, and white |eads). The reading
nmust be less than 0.05 nS.

| - E67- 84- 4B Novenber 11, 2001 14-7



| - E67- 84- 4B Novenber 11, 2001 14-8



SECTI ON 15 - MAI NTENANCE

| NTRODUCTI ON
The reliability of any stand-al one product or
control systemis affected by nmaintenance of
the equi pnent. ABB recomrends that al
equi pnent users practice a preventive
mai nt enance program that wll keep the
equi pnent operating at an optinum | evel.
Personnel perform ng preventive naintenance
should be famliar with the TB84TC Series
anal yzer.

WARNI NG Allow only qualified personnel (refer to

| NTENDED USER in SECTION 1 - | NTRODUCTION) to
comm ssion, operate, service or repair this
equi pnment. Failure to follow the procedures
described in this instruction or t he
i nstructions provided with rel ated equi pnent
can result in an unsafe condition that can
i njure personnel and damage equi pnent.

PREVENTI VE MAI NTENANCE

Table 15-1 is the preventive nmaintenance
schedul e and check list for the TB84TC Series

anal yzer. The table lists the preventive
mai nt enance tasks in groups according to their
speci fied mai nt enance i nterval . The

mai nt enance intervals are reconmendati ons and
may vary depending on the environnent of the
anal yzer’s | ocati on and t he process
application. As a mninum these reconmended
mai nt enance tasks should be perforned during
an extended process shutdown. Tasks in Table
15-1 are self-explanatory. For sensor
cl eaning procedures, refer to CLEANING THE
SENSOR.

| - E67-84-4B Novenber

11, 2001 15-1



Tabl e 15-1. Preventive M ntenance Schedul e

Preventive Mi ntenance Tasks I nt erval
(mont hs)
Check and clean all wiring and 12

Wi ring connections.

Cl ean and inspect sensor. As required.

Clean and lubricate all gaskets and Each tine seals
Orings, or replace and lubricate are broken.
i f damage is evident.

Cal i brate anal yzer out put. 12

Cal i brate anal yzer sensor input. As required.

Cl eani ng the Sensor

ABB conductivity sensors are cleaned using one
or a conbination of the follow ng nethods.
These are recommendations and nmay not be
suitable for all applications. Qher cleaning
met hods may be developed that better suit
particular applications. When cl eani ng,
observe all safety precautions required for
handl i ng chem cals. Wen handling chem cal s,
al ways use gloves, eye protection, safety
shield, and simlar protective itens, and
consult Material Safety Data Sheets.

VWARNI NG

Consider the material conpatibility between
cl eani ng fluids and process l'i quids.
I nconpatible fluids can react with each other
causing injury to personnel and equipnent
damage.

WARNI NG

Use solvents only in well ventilated areas.
Avoid prolonged or repeated breathing of
vapors or contact w th skin. Sol vents can
cause nausea, dizziness, and skin irritation.
In some cases, overexposure to solvents has
caused nerve and brain damage. Solvents are
flammabl e - do not use near extrene heat or
open fl ane.
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Acid D p

Sol vent Dip

Physi cal C eani ng

Dp the wetted end of the sensor into a one to
five percent hydrochloric acid (HO) solution
until this region is free of the unwanted
coat i ng. M nim ze exposure of any netal on
the sensor to this corrosive cleaning
solution. This method renoves scal es caused
by water hardness. After dipping, thoroughly
rinse sensor with clean water.

Dip the sensor into a solvent such as
i sopropyl al cohol. Renpbve solvent wusing a
cl ean cl ot h. Do not use solvents that are
known to be inconpatible with the plastic of
the sensor. This nethod renpbves organic
coat i ngs. After dipping, wash sensor wth
soap and warm wat er.

Use a rag, acid brush, or tooth brush to
renove especial ly t hi ck scal es and
accunul ati ons.
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SECTI ON 16 - REPLACEMENT PROCEDURES

| NTRODUCTI ON

WARNI NG

WARNI NG

Due to the nodul ar design of the TB84TC Series
anal yzer, replacenent of any assenbly can be
easily conpleted. Replacenents are avail able
for each major assenbly. These include the
i nput PCB, mcroprocessor PCB, power supply
PCB, front Dbezel, shell, and rear cover
assenblies. This section provides renoval and
installation procedures for these assenblies.
Use Figure 16-1 as a reference during renoval
and installation procedures.

NOTE: Refer to Section 3 for special handling
procedures when removal of electronic assemblies
is required.

Substitution of any conponents other than
t hose assenblies listed in this section wll
conprom se the certification listed on the

anal yzer nanepl at e. Invalidating the
certifications can | ead to unsafe conditions
that can injure personnel and dammge
equi pnent .

Do not di sconnect equi pnent unl ess power has
been switched off at the source or the area
I's known to be nonhazardous. Di sconnecting
equi pnent in a hazardous |ocation with source
power on can produce an ignition-capable arc
t hat can injure personnel and damage
equi pnment .

ELECTRONI C ASSEMBLY

REMOVAL/ REPLACEMENT

1. Turn of f power to the analyzer. Allow at
least 1 mnute for the anal yzer to discharge.

2. Renmove the Front Bezel Assenbly by
unscrewi ng the four captive screws and lightly
pul ling the bezel fromthe shell.
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3. Renove the four 6-32 machi ne screws that
retain the Power Supply and Input PCB

assenblies if both assenblies or t he
M cr opr ocessor PCB Assenbly are bei ng
repl aced.

4. Rel ease the keypad ri bbon cabl e connect or

| atches | ocated on the outside edges of the
connector and renpve the ribbon cable fromthe
connect or.

5. Renove the four 6-32 machine screws that
retain the M croprocessor PCB Assenbly.

6. Repl ace the appropriate PCB assenbly and
follow the reverse of this procedure to re-
assenbl e the anal yzer.

FRONT BEZEL ASSEMBLY REMOVAL/ REPLACEMENT

1. Turn off power to the analyzer. Allow at
least 1 mnute for the analyzer to discharge.

2. Renove the Power Supply, Input, and
M croprocessor PCB Assenblies as described in
El ectronic Assenbl y Renoval / Repl acenent
procedure.

3. Attach the Power Supply, Input, and
M croprocessor PCB Assenblies to the new Front
Bezel Assenbly, and install it into the Shel
Assenbly as described in Electronic Assenbly
Renoval / Repl acenment procedure.

SHELL ASSEMBLY REMOVAL/ REPLACEMENT

1. Turn of f power to the analyzer. Allow at
least 1 mnute for the anal yzer to di scharge.

2. Renmove the Front Bezel Assenbly by
unscrewi ng the four captive screws and lightly
pulling the bezel fromthe shell.

3. Renmove the Rear Cover Assenbly by
unscrew ng the four captive screws.

4. Repl ace the old Shell Assenbly with the
new one.
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5. Install the Rear Cover and Front Bezel
Assenblies and tighten the eight captive
SCrews.

REAR COVER ASSEMBLY REMOVAL/ REPLACEMENT

1. Turn off power to the analyzer. Allow at
|east 1 mnute for the anal yzer to discharge.

2. Renove the Rear Cover Assenbly by
unscrewi ng the four captive screws.

3. Repl ace with the new Rear Cover Assenbly.

4. Tighten the four captive screws.

;

REAR COVER
KIT
4TB9515-0214

1/2" LIQUID TITE FITTING KIT 4TB9515-0163
FOR TB5 SENSORS

1/2" LIQUID TITE FITTING KIT 4TB9515-0165
FOR TBX5 & TB4 SENSORS

FRONT BEZEL MICROPROCESSOR PCB
KIT ASSEMBLY KIT SHELL KIT
iBo5120508 e 4TB9515-0203 4TBo515:0225 PG LIQUID TITE FITTING KIT 4TB9515-0191
4TB9515-0210 (FM -
(FM) POWER SUPPLY — FOR SIGNAL WIRING
L PCB ASSEMBLY I

4TB9515-0207

i

]

EL&
TOROIDAL CONDUCTIVITY

INPUT PCB ASSEMBLY KIT

4TB9515-0226

Figure 16-1. TB84TC Series Expl oded View Showi ng Kit Assignnents.

| - E67- 84- 4B Novenber 11, 2001 16-3



| - E67- 84- 4B Novenber 11, 2001 16-4



SECTION 17 - SUPPORT SERVI CES

| NTRODUCTI ON

ABB is ready to help in the use and repair of
its products. Requests for sales and/or
application services should be made to the
nearest sales or service office.

Factory support in the use and repair of the
TB84TC Series analyzer can be obtained by
cont acti ng:

ABB | nc.

9716 S. Virginia St., Ste.E
Reno, Nevada 89511

Phone: 1(775)850-4800

FAX: 1(775)850-4808

Wb Site: www. abb. com

RETURN MATERI ALS PROCEDURES

| f any equi pnent should need to be returned
for repair or evaluation, please contact ABB
at (775) 883- 4366, or your | ocal ABB
representative for a Return Mat eri al s
Aut hori zation (RVA) nunber. At the tine the

RVA nunber is given, repair costs wll be
provi ded, and a custoner purchase order wll
be requested. The RMA and purchase order

nunbers must be clearly marked on al
paperwork and on the outside of the return
package container (i.e., packing box).

Equi pmrent returned to ABB with incorrect or
i nconpl ete i nformati on may resul t in
significant delays or non-acceptance of the
shi prent .

REPLACEMENT PARTS

When making repairs at your facility, order
spare part Kkits from an ABB sales office
Provide the follow ng information.

1. Spare parts kit description, part nunber,
and quantity.

2. Model and serial nunber (if applicable).
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3. ABB instruction rmnual nunber, page
nunber, and reference figure that identifies
the spare parts kit.

When you order standard parts from ABB, use
the part nunbers and descriptions listed in
RECOVMENDED SPARE PART KITS in this section.
Order parts w thout commercial descriptions
fromthe nearest ABB sales office.

RECOMVENDED SPARE PART KI TS

Table 17-1. Spare Parts Kits

Part Nunber Description
4TB9515- 0124 | Pi pe Mount Kit

4TB9515- 0125 | H nge Mount Kit

4TB9515- 0123 | Panel Munt Kit

4TB9515- 0156 |Vl | Mount Kit

4TB9515- 0208 | Front Bezel Kit - Standard
4TB9515- 0210 | Front Bezel Kit - FM Version
4TB9515- 0213 | Shel | Kit

4TB9515- 0214 | Rear Cover Kit

4TB9515-0163 |¥ Liquid-Tite Cable Gip
Fitting Kit - Conpatible with
TBX5 & TB4 Sensors

4TB9515-0165 |¥ Liquid-Tite Cable Gip
Fitting Kit - Conpatible with
TB5 Sensors

4TB9515- 0191 (PG Liquid-Tite Cable Gip
Fitting Kit - Conpatible with
nost signal cabling sizes

4TB9515- 0198 | Conplete Cable Gip Kit - Two
¥ Liquid-Tite Cable Gips
(p/n 4TB9515-0165) and three
P& Liquid-Tite Cable Gips
(p/ n 4TB9515- 0165)

4TB9515- 0207 | Power Supply PCB Assenbly Kit

4TB9515- 0199 | M cr oprocessor PCB Assenbly
Kit w TB84PH ROM

4TB9515- 0201 | M croprocessor PCB Assenbly
Kit w TB84EC ROM
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Part Nunber Descri ption

4TB9515- 0205 | M cr oprocessor PCB Assenbly
Kit w TB84TE ROM

4TB9515- 0203 | M cr oprocessor PCB Assenbly
Kit w TB84TC ROM

4TB9515- 0153 | pH ORP/ pl ON | nput PCB
Assenbly Kit - TBS84PH

4TB9515- 0176 | Four - El ectrode | nput PCB
Assenbly Kit - TB8B4EC

4TB9515- 0187 | Two- El ectrode | nput PCB
Assenbly Kit - TB8B4TE

4TB9515- 0226 | Toroi dal 1 nput PCB Assenbly
Kit - TB84TC

4TB9515- 0164 | BNC/ TC to TB84PH Pi n Adapt er

4TB9515- 0166 | BNC to TB84PH Pi n Adapter w
¥ Liquid-Tite Fitting For
Sensors w BNC (i.e., TB5
Sensor s)
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APPENDI X A - TEMPERATURE COMPENSATI ON

GENERAL

The TB84TC Series analyzer has a variety of
standard conductivity tenperature conpensation
opti ons. These include manual (0.1 N Kd),
standard automatic (0.1 N KCO), tenperature
coefficient (0 to 9.99%°C), zero to 15 percent
sodi um hydroxide (NaOH), zero to 20 percent
sodi um chloride (NaCl), zero to 18 percent
hydrochloric acid (HC), zero to 20 percent
sul furic acid (H,50,), and user-defi ned.

The concentration analyzer configuration
offers the sane tenperature conpensation
options as for the standard conductivity
anal yzer configuration.

CONDUCTI VI TY AND CONCENTRATI ON ANALYZER

For these two anal yzer types, eight different
types of tenperature conpensati on are
avai |l abl e. Manual tenperature conpensation is
based on 0.1 N KO . For Basic Progranm ng

the reference tenperature is fixed to 25
degrees  Cel si us. Advanced Progranmm ng
provides the ability to set the reference
tenperature to any value within full scale
tenperature range of -20 to 200 degrees
Cel si us.

Automati c tenperature conpensation can be set
to one of several tenperature conpensation
options. When automatic conpensation is
configured, the analyzer wll neasure the
process tenperature via t he resistive
tenperature device located either in the
conductivity sensor or external to the sensor
and wll automatically adjust the raw
conductivity to a conductivity referenced to a
val ues established by the user (25 degrees
Celsius is the default setting.) As wth
Manual conpensation, the reference tenperature
islimted to the range of -20 to 200 degrees
Cel si us.
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The standard KC tenperature conpensation
option characterizes the tenperature effect of
0.1 N KO and has the follow ng data break-
poi nt s:

Tenper at ure Kees/ K
(°Q)
0 1.80
5 1.57
10 1.38
15 1.22
20 1.10
25 1.00
30 0.91
50 0. 69
75 0.50
100 0. 38
128 0. 30
156 0. 25
306 0.18

The tenperature coefficient option allows for
a fixed correction that 1is based on a

per cent age change of t he reference
conductivity (i.e., conductivity at the
reference tenperature - typically 25°C) per

degree Cel sius. The tenperature conpensation
factor is derived fromthe equation:

K
(—=&1.0)(100.0
K

REF

T&25.0

""" TC.COEF"

wher e:

" and TC COEF = percentage change in the
reference conductivity per degree Cel sius.
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K; = conductivity at tenperature T (°C).

Keer = conductivity at the standard tenperature
of 25°C.

T = tenperature of the solution in degrees
Cel si us.

Typi cal ranges for tenperature conpensation
coefficients are:

Acids = 1.0 to 1. 6% °C.
Bases = 1.8 to 2. 0% °C.
Salts = 2.2 to 3.0% °C.
Neutral Water = 2. 0% °C.

OOOO

The zero to 15 percent NaCH conpensation
option characterizes an average tenperature
correction required to cover a zero to 15
percent NaCH concentration range. Since NaCH
has a relatively constant set of tenperature
coefficients over a | ar ge range of
concentrations, this conpensation can be used
for weak as well as concentrated sol utions of
NaOH. Data for the break-points are:

Tenper at ure Kees/ K
(°C)
0 1.79
25 1.00
50 0.69
75 0. 53
100 0. 43
156 0. 30
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The zero to 20 percent NaC conpensation
option characterizes an average tenperature
correction required to cover a zero to 20
percent NaC concentration range. Since NaC
has a relatively constant set of tenperature
coefficients over a | ar ge range of
concentrations, this conpensation can be used
for weak as well as concentrated sol utions of
NaCl. Data for the break-points are:

Tenper at ure Kees/ K
(°Q)

0 1.75

25 1.00

50 0. 66

75 0. 47

100 0.35

140 0.25

156 0. 23
The zero to 18 percent HC conpensation option
characteri zes an aver age t enperature
correction required to cover a zero to 18
percent HC concentration range. Si nce HC
has a relatively constant set of tenperature
coefficients over a | ar ge range of

concentrations, this conpensation can be used
for weak as well as concentrated sol utions of
HCl. Data for the break-points are:

Tenper at ure Kees/ K
(°C)
0 1.55
25 1.00
50 0.75
75 0.61
100 0.52
156 0.43
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The zero to 20 percent H,S0 , conpensation

characteri zes an aver age t enperature
correction required to cover a zero to 20
percent H,SO, concentration range. Data for
t he break-points are:
Tenper at ure Kees/ K
(°C)
0 1.37
25 1.00
50 0.84
75 0.73
100 0. 67
156 0.61

The user-defined tenperature conpensation
option allows the ability to curve fit a
tenperature to conductivity relationship using
si x K/ K., break-points and tenperature val ues.
Each break-point value should be chosen to
provide the <closest fit to the actua

tenperature in degrees °C versus K/ K.,
rel ati onship.
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APPENDI X B - CONCENTRATI ON PROGRAMM NG

GENERAL

The concentration analyzer configuration
consists of four solute option and a user-
defined option. The specific solute options
include zero to 15 percent NaOH, zero to 20
percent NaCl, zero to 18 percent HO, and zero
to 20 percent H,50,. The user-defined option
provides a six-point, five-segnment |inear
approxi mati on of a conductivity-to-
concentration curve. For this option, custom
units can be used by either selecting one of
three engineering unit icons and/or entering a
si x-character, al phanuneric character string.

USER PROGRAMMED CONCENTRATI ON TO CONDUCTI VI TY CURVES

The TB84TC Series concentration analyzer can
be use wth any ABB Mdel TB404 Tor oi dal
conductivity sensor. The user-defined option
al | ons t he characterization of a
concentration-to-conductivity curve which has
been determ ned separately in a | aboratory or
from published data such as the International
Critical Tables. This curve nust be segnented
into five straight lines and programed into
the function generator using the format as
illustrated in Figures B-1 through B-5.

Unli ke other concentration analyzers, users
may enter any conductivity and concentration
val ues in an ascendi ng or descendi ng net hod.
Use the following rules when entering data for
a Concentration Analyzer configuration:

1. Point 1 for both <conductivity and
concentration is always the 0% (i.e., O
or 4 mA) output point.

2. Point 6 for both conductivity and
concentration is always the 100% (i.e.,
20 mA) out put point.

3. Al'l conductivity nust be sequentially
ascendi ng. Concentration points can be
ei t her sequential ly ascendi ng or

descendi ng.

| - E67-84-4B Novenber

11, 2001 B-1



4. If a reverse acting output is desired,
swap the output range values either in
the nodify <configure state or the
out put/ hol d node.

5. The output range (i.e., 0 or 4 and 20 mA
out put range) can not exceed Point 1 and
6 concentration range; however, the
out put range can be conpressed using the
rerange (RERNGE) function in the QUT/HOLD
node of operation.

Users may also define their own engineering
units by selecting either the PPM PPB, or %
i con. This icon will be energized in the
primary display. |If one of these icons is not

appl i cable, the option of not using an icon is
available. In these cases, the six-character,

al phanuneric description field can be used to
permanently or tenporarily display process
vari able information in the secondary display
field.

For processes with fixed solute types, the
user can select one of the four pre-defined
sol ute options. These options include zero to
15 percent NaOH, zero to 20 percent NaC, zero
to 18 percent HO, and zero to 20% H,SO,.

For reference processes, the follow ng
information is provided for these four
preprogranmed options. This information has
been conpiled and extrapolated from the
International Critical Table. Al data and
curves are referenced at 25°C, Thi s
information has been curve-fitted to sinple
equations for wuse in the TB84TC Series
anal yzer and only approximtes the actual
concentration curves. |f inproved accuracy is
required, especially in a narrow region of
concentration, it is suggested that the user-
defined option is selected and the data be
manual | y ent er ed.
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The zero to 15 percent NaOH option is
characterized by the foll owi ng data:
Conductivity Wi ght Percent
(nS/cm
0 0.0
140 3.0
252 6.0
331 9.0
396 12.0
410 15.0
0 to 15% NaOH Concentration Curve
16
14 /
T 12 /
o /
©
Z 10
c
8 /
5 8
o /
< 6
% /
= 4
2 //
0
100 200 300 400 500
Conductivity (mS/cm)
Figure B-1. 0 to 15% NaOH Concentrati on Curve
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The zero to 20 percent NaC option is
characterized by the foll ow ng data:
Conductivity Wei ght Percent
(nS/cm
0 0.0
62 4.0
118 8.0
162 12.0
200 16.0
225 20.0
0 to 20% NaCl Concentration Curve
3]
2
=
8
e
=
o
()
=
0 50 100 150 200 250
Conductivity (mS/cm)
Figure B-2. 0 to 20% Nad Concentration Curve
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18
16
14
12
10

Weight Percent HCI

o N A~ O o

The zero to 18 percent HO option
characterized by the foll owi ng data:

Conductivity Wei ght Per cent
(nS/cm

0 0.0
365 4.0
625 8.0
755 12.0
820 15.0
850 18.0

0 to 18% HCI Concentration Curve

T

A~

/

200 400 600 800 1000
Conductivity (mS/cm)

Figure B-3. 0 to 18% HCO Concentration Curve
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The zero to 20 percent H,SO, option
characterized by the foll ow ng data:

Conductivity Wi ght Percent
(Bl cm

0 0.0

190 4.0
355 8.0
499 12.0

618 16.0

710 20.0

0 to 20% H2S04 Concentration Curve

25

20

Weight Percent H2S04
=

o

0 100 200 300 400 500 600 700 800
Conductivity (mS/cm)

Figure B-4. 0 to 20% H,50, Concentration Curve
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APPENDI X C -

PROGRAMM NG TEXT STRI NG GLOSSARY

GENERAL

When progranm ng the TB84TC Series anal yzer,
t he six-character, alphanuneric region wll
display a wide variety of text pronpts. In
many cases, these pronpts are abbreviations or

word fragnents. This section contains a
conplete list of the text pronpts and their
full text equivalent.

GLCSSARY OF PROGRAMM NG TEXT PROWPTS

Table C1. G ossary of Text Pronpts
TEXT STRI NG DESCRI PTI ON
0- 20MA O to 20 MIlianp Qutput Range State
OMA. PT 0O MIlianp Point
20MA. PT 20 MIlianmp Point
3K. BLCO 3 kohm Bal co (Tenperature Conpensati on)
4- 20VA 4 to 20 MIlianp Qutput Range State
4. 7K. RTD 4.75 kohm RTD Net wor k
AMA. PT 4 MIIlianp Point
AAAAAA Al phanuneric Pronpt
ACCEPT Accept Calibration Variance
ADVNCD Advanced (Programm ng Mode)
ALL Al'l Diagnostic Fault Conditions
ANALZR Anal yzer State
AQOL. CAL Anal og Qutput One Calibrate State
AC2. CAL Anal og Qutput Two Calibrate State
AQL. QUT Anal og Qut put One Range State
AQ2. QUT Anal og Qut put Two Range State
AQOL. RNG Anal og Qut put One Rerange State
AQ2. RNG Anal og Qut put Two Rerange State
AQOL. SEC Anal og Qut put One Danping Val ue in Seconds
AQ2. SEC Anal og Qutput Two Danping Val ue in Seconds
AUTO Aut omati ¢ Tenperature Conpensati on
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TEXT STRI NG

DESCRI PTI ON

BAD. CAL Bad Calibration - Entered val ues caused the
cal cul ated val ues to exceed maxi num val ues.
BAD. VAL Bad Val ue - Entered val ue exceeded nmaxi mum
al l owabl e value for the entered paraneter
BASI C Basi ¢ Programming State
CALI BR Cal i brate Mde
CLNR Cl eaner Relay Qutput State
CON. CAL Conductivity or Concentration Calibrate State
CONCEN Concentration
COND Conductivity
CONFI G Configure Mde
CYC. M N Cycle Tinme for Cycle Tiner Relay Qutput in Mnutes
CYC. HRS Cycle Tinme for Ceaner Relay Qutput in Hours
D. P. PCS Deci mal Poi nt Position
DAMPNG Danpi ng State
DBAND Deadband
DENI ED Incorrect Security Password Entered
Dl AGS Sensor Diagnostic State - On or Of, or D agnostic
Rel ay Qutput State
Dl SABL Di sabl e
DLY. M N Del ay on Relay Qutput in M nutes
DSBL. RO Di sabl e Relay Qutputs during O eaning Cycle
DSP. SEC Di spl ay Dampi ng Val ue in Seconds
EDT. CAL Edit Calibrate State
FACTRY Factory State
FAIL. H Fail Hgh (i.e., 20 mA)
FAI L. LO Fail Low (i.e., 0 or 4 mA
H2SO4 Sul furic Acid
HCL Hydrochl oric Acid
H OFF H gh O fset Val ue
H SLP Hi gh Sl ope Val ue
H SPT H gh Setpoi nt Val ue
H . PV Hi gh Process Variable Relay Qutput State
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TEXT STRI NG DESCRI PTI ON
H . PV.CT Hi gh Process Variable Cycle Tinmer Relay Qutput
State
H . TwP. C Hi gh Tenperature in degrees Cel sius Relay Qutput
State
H . TWP. F Hi gh Tenperature in degrees Fahrenheit Rel ay
Qut put State
HLD. LEV Hol d Level
HLD. ALL Hold All Qutputs State
HLD. AO Hol d Anal og Qut puts during C eaning Cycle
HLD. ACL Hol d Anal og Qutput One State
HLD. A2 Hol d Anal og Qutput Two State
HLD. DOL Hol d Rel ay Qut put One State
HLD. DQO2 Hol d Rel ay Qut put Two State
HLD. DO3 Hol d Rel ay Qutput Three State
HLD. RO Hol d Rel ay Qutputs during Ceaning Cycle
HOLD Hold State
K1/ K25 Conductivity at tenperature Point 1 to reference
conductivity at 25°C. Points 2 through 6
represented in same nmanner
LI NEAR Li near Anal og Qutput One State
LO OFF Low O f set Val ue
LO SLP Low Sl ope Val ue
LO TWP. C Low Tenperature in degrees Cel sius Relay Qutput
State
LO TWP. F Low Tenperature in degrees Fahrenheit Relay Qutput
State
LO SPT Low Set poi nt Val ue
LO PV Low Process Variable Relay Qutput State
LO PV.CT Low Process Variable Cycle Tinmer Relay Qutput
State
LO. VAL Low Calibration (Buffer or Standard) Val ue
MODI FY Modi fy Configure State
NACL Sodi um Chl ori de
NACH Sodi um Hydr oxi de
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TEXT STRI NG

DESCRI PTI ON

NEW VAL New Cal i bration Value - The PV or Tenperature
val ue expected during a PV or Tenperature
Cal i brati on.
NEW VL. C New Val ue in °C
NO D. P. No Deci mal Poi nt
NO. | CON No Icon Desired In Primary Displ ay
NON. LI N Non- Li near Qutput State
NONE None
OFFSET O fset
ON. M N On Tine for Cycle Timer Relay Qutput in Mnutes,
or On Tinme for Ceaner Relay Qutput in Mnutes
QUTPUT Qut put / Hol d Mode
PASSWD Security Password
PT 100 Pt 100 Chm RTD
PT 1000 Pt 1000 Chm RTD
PV Process Vari abl e
PV OFF Process Variable Ofset
PV SLP Process Vari abl e Sl ope
RCV. M N Recovery Tine for C eaner Relay Qutput in Mnutes
REL. HLD Rel ease Hol d
RELAY1 Rel ay Qut put One
RELAY?2 Rel ay Qut put Two
RELAY3 Rel ay Qut put Three
RERANG Rerange State
RESET? Conduct a Reset Qperation?
REV. A10 Sof tware Revi si on Al0
REL. HLD Rel ease Hold State
RF. TMP. C Ref erence Tenperature in Cel sius
RST. ALL Reset All Paranmeters to Factory Settings
RST. CAL Reset Calibration Constant and Data to Factory
Settings
RST. CON Reset Configurations to Factory Defaults
RST. SEC Reset Security - Renpbve any existing security and

reset the security password.
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TEXT STRI NG DESCRI PTI ON
RST. SFT Reset Software (i.e., Firmare).
SAF. MD. 1 Safe Mode State for Anal og Qut put One
SAF. MD. 2 Safe Mode State for Anal og Qut put Two
SAVE? Save the Configuration?
SEC. DSP Secondary Di splay Mode
SECS Seconds
SECUR Security Mode
SLF. TST Sel f Test
SLOPE Sl ope
SPAN. PT Span-Point Calibration State of Operation
SPI KE Spi ke Qutput State
SPK. MAG Spi ke Qut put Magnit ude
SPK. OFF Spi ke Qutput Function set to Of (i.e., D sable)
SPT. TUN Set poi nt/ Tune Mde
STABL? Is the displayed Process Variable Stable?
STATE Rel ay State - On or OFF
STNDBY St andby
T. OFF°C Tenperature Ofset in °C
TC. COEF Tenper at ure Conpensati on Coeffi ci ent
TC. TYPE Tenper at ure Conpensation Type State
TMP Tenperat ure
TEMPF Tenperature in degrees Fahrenheit
TP, CAL Tenperature Calibrate State
TWP. OFF Tenperature O f set
TMP. SLP Tenperature Sl ope
TMP. SNS Tenperature Sensor Type State
TMP1°C Tenper ature | ndependent Vari abl e Val ue for Break
Poi nt One in degrees Celsius. Points Two through
Si x represented in sane manner
TEMP°C Tenperature in degrees Cel sius
UDUNT User - Defi ned Engi neering Unit
UNI TS Engi neering Unit
USER User State

| - E67-84-4B Novenber

11, 2001



TEXT STRI NG

DESCRI PTI ON

USR. DEF

User - Defi ned Concentration or Tenperature
Conpensati on States

VI EW Vi ew Configure State
X-1 Percent | nput |ndependent Variable Val ue for Break
Poi nt One in percent of input range. Points Two
t hrough Si x represented in same nanner.
X1. COND Conductivity I ndependent Variable Val ue for Break
Point One in Conductivity Units. Points Two
t hrough Si x represented in same nanner.
Y-1 Percent Qut put Dependent Vari able Value for Break
Poi nt One in percent of output range. Points Two
t hrough Si x represented in same nanner.
Y1. CONC Concentrati on Dependent Variabl e Value for Break
Point One in Concentration Units. Points Two
t hrough Si x represented in same nanner.
ZERO. PT Zero-Point Calibration State of QOperation
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TB84TC Function Flow Tree

[ Measure |
v ; . v . ’

‘ Calibrate ‘ ‘ Out/Hold ‘ ‘ Configure ‘ ‘ Security ‘ Display ‘ ‘ SPT/Tune ‘

v v v v v v

Conductivity/ Output Hold ‘ ‘ Modify/View ‘ Secured Modes

Concentration Output Release Calibrate
Output

Calibration * Configure ¢ ¢
ZEROPT

Setpoint/Tune

‘ Temperature (C) ‘ Relay1 ‘

SPANPT Analog Output Basic/Advanced
One Rerange Temperature (F) Relay2
0 or 4 mA point
Temperature 20 mA point ‘ +
P .u Analyzer Password
Calibration Conductivity Analog Output Relay3
Analog Output Congontiation One (mA)
Two Rerange NaCl
Edit Calibration 0or 4 mA point HCI
20 mA point H2504

Analog Output
Two (mA)
Sensor Type

Diagnostic
Alarms

¢ # User-Defined
‘ ° : ‘ *

Seconds Temperature

Sensor
None, 3 k Balco, Pt100, Pt

1000
‘ Output ‘ ‘ Spike Output ‘

‘ Reset Calibration

Calibration On/Off *

Temperature
Compensation
Manual, Auto
STDKCI
NaOH, HCL, H2S04
User-Defined

Sensor Input
(mS/cm, uS/cm)

Concentration
+ Alphanumeric
Analog Output String
One Range
4 mA/20 mA Values or -
0 mA20 mA Values Spike Output
Nonlinear State

Analog Output
Two Range Software
PV or Temperature Revision
4 mA/20 mA Values or
0 MA/20 mA Values

v

Relay Output One
Setpoint, Diagnostics,
Cycle Timer, or Cleaner

v

Relay Output Two
Setpoint, Diagnostics,
Cycle Timer, or Cleaner

v

Relay Output
Three
Setpoint, Diagnostics,
Cycle Timer, or Cleaner

Damping
Seconds
Safe Mode One
High/Low

Safe Mode Two
High/Low
Spike Notification
Percent Magnitude

Note: Functions in italics are only available on TB84 versions with Advanced programming nomenclature option.

Figure C-1. TB84TC Programm ng Function Flow Chart.
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TB84TC SERI ES WORKSHEET

Tag: Date:

Programming Mode: G Basic G Advanced

Analyzer Type:

G CONDUCTIVITY G CONCENTRATION
G 0-15% NaOH
G 0-20% NaCl
G 0-18% HC1
G 0-20% H,S0,
G User-Defined:
Engineering Units:
COND1: CONC1:
COND2 : CONC2:
COND3: CONC3:
COND4 : CONC4:
COND5 : CONC5:
CONDG : CONC6 :
Temperature Sensor: G None G 3k Balco G Pt100 G Pt1000
Temperature Compensation Type: G Manual
G Auto
G Standard (0.1N KC1)

G Coeff.:
G 0-15% NaOH

G 0-20% NaCl

G 0-18% HC1

G 0-20% H,SO,

G User-Defined:

T1: K,/Kgmp:
T2: K,/Kgmp:
T3: K5/Kgrp:
T4: K,/Kgrp:
T5: Ks/Kgpp:
T6: K¢/Kgpp:

Analog Output One Range (AOl):
0 mA: 4 mA: 20 mA:
G Linear
G Non-linear
X-1

XX XXX
o U W

Analog Output Two Range (AO02):
G pv G Temperature °C G Temperature °F
0 mA: 4 mA: 20 mA:




Relay Output One

(RO1) :

G Setpoint
G High
G Low
G pv
G Temp. °C
G Temp. °F
Setpoint:
Deadband:
Delay (min) :

G Diagnostics

G Cycle Timer
G High
G Low
Setpoint:
Cycle (min) :
On (min) :

G Cleaner
Setpoint:
Cycle (min) :
On (min) :

G Hold RO’s
G Disable RO’s

Relay Output Two

(RO2) :

G Setpoint
G High
G Low
G pVv
G Temp. °C
G Temp. °F
Setpoint:
Deadband:
Delay (min) :

G Diagnostics

G Cycle Timer
G High
G Low
Setpoint:
Cycle (min) :
On (min) :

G Cleaner
Setpoint:
Cycle (min) :

On (min) :

G Hold AO’'s

G Hold RO’s

G Disable RO’s

Relay Output Three

(RO3) :

G Setpoint

G Diagnostics

G Cycle Timer

G Cleaner

G High G High Setpoint:
G Low G Low Cycle (min) :
G pv Setpoint: On (min) :
G Temp. °C Cycle (min) : G Hold AO’s
G Temp. °F On (min) : G Hold RO’s
Setpoint: G Disable RO’s
Deadband:
Delay (min) :
Damping Value: Seconds Display (Seconds)
AOl (Seconds)
AOZ2 (Seconds)
Diagnostics: G Enabled G Disabled

Safe Mode One Level:

G Fail Low

G Fail High

Safe Mode Two Level:

G Fail Low

G Fail High

Spike Magnitude:

%

Security:
Password:

G Configure

G Calibrate G

Output/Hold

G Hold AO0’s




Products and customer support

Automation Systems

For the following industries:

— Chemical & Pharmaceutical
— Food & Beverage

— Manufacturing

— Metals and Minerals

— Oil, Gas & Petrochemical
— Pulp and Paper

Drives and Motors

— AC and DC Drives, AC and DC Machines, AC Motors to
1kV

— Drive Systems

— Force Measurement

— Servo Drives

Controllers & Recorders

— Single and Multi-loop Controllers

— Circular Chart and Strip Chart Recorders
— Paperless Recorders

— Process Indicators

Flexible Automation
— Industrial Robots and Robot Systems

Flow Measurement

— Electromagnetic Flowmeters
— Mass Flowmeters

— Turbine Flowmeters

— Wedge Flow Elements

Marine Systems & Turbochargers

— Electrical Systems

— Marine Equipment

— Offshore Retrofit and Refurbishment

Process Analytics
— Process Gas Analysis
— Systems Integration

Transmitters

— Pressure

— Temperature

— Level

— Interface Modules

Valves, Actuators and Positioners
— Control Valves

— Actuators

— Positioners

Water, Gas & Industrial Analytics Instrumentation

— pH, Conductivity and Dissolved Oxygen Transmitters and
Sensors

— Ammonia, Nitrate, Phosphate, Silica, Sodium, Chloride,
Fluoride, Dissolved Oxygen and Hydrazine Analyzers

— Zirconia Oxygen Analyzers, Katharometers, Hydrogen
Purity and Purge-gas Monitors, Thermal Conductivity

Customer support
We provide a comprehensive after sales service via a

Worldwide Service Organization. Contact one of the following
offices for details on your nearest Service and Repair Centre.

USA

ABB Inc.

Tel:  +1 800 HELP 365 (435 7365)
Fax: +1 860 298 7669

UK

ABB Limited

Tel:  +44 (0)1453 826661
Fax: +44 (0)1453 829671

China

ABB Engineering (Shanghai) Limited
Tel: +86 (0) 21 6105 6666

Fax: +86 (0) 21 6105 6992

Client Warranty

Prior to installation, the equipment referred to in this
manual must be stored in a clean, dry environment, in
accordance with the Company's published specification.
Periodic checks must be made on the equipment's
condition. In the event of a failure under warranty, the
following documentation must be provided as
substantiation:

— A listing evidencing process operation and alarm logs
at time of failure.

— Copies of all storage, installation, operating and
maintenance records relating to the alleged faulty unit.




Contact us

ABB Inc.

Process Automation
843 N Jefferson Street
PO Box 831

Lewisburg 24901-9509
USA

Tel: +1 304 647 4358
Fax: +1 304 645 4236

ABB Limited

Process Automation
Oldends Lane
Stonehouse
Gloucestershire GL10 3TA
UK

Tel: +44 1453 826 661
Fax: +44 1453 829 671

ABB Engineering (Shanghai) Ltd.

Process Automation

No5, Lane 369, Chuangye Road
201319, Shanghai

P.R. China

Phone: +86 (0) 21 6105 6666
Fax:  +86 (0) 21 6105 6992

www.abb.com

Note

We reserve the right to make technical changes or
modify the contents of this document without prior
notice. With regard to purchase orders, the agreed
particulars shall prevail. ABB does not accept any
responsibility whatsoever for potential errors or
possible lack of information in this document.

10.2012

We reserve all rights in this document and in the
subject matter and illustrations contained therein.
Any reproduction, disclosure to third parties or
utilization of its contents in whole or in parts — is
forbidden without prior written consent of ABB.
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for a better world™
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