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WARNI NG notices as used in this nanual 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 assist the operator in
under standing the information contained in this manual .

VWARNI NG
I NSTRUCTI ON MANUALS
DO NOT | NSTALL, MNAINTAIN, OR OPERATE THI S EQUI PMENT W THOUT READI NG UNDERSTANDI NG
AND FOLLOWN NG THE PROPER ABB | NSTRUCTI ONS AND MANUALS, OTHERW SE | NJURY OR DAVAGE
MAY RESULT.

RADI O FREQUENCY | NTERFERENCE

MOST ELECTRONI C EQUI PMENT | S | NFLUENCED BY RADI O FREQUENCY | NTERFERENCE (RFI).
CAUTI ON SHOULD BE EXERCI SED W TH REGARD TO THE USE OF PORTABLE COVMUNI CATI ONS
EQUI PMENT | N THE AREA ARCUND SUCH EQUI PMENT. PRUDENT PRACTI CE DI CTATES THAT SI GNS
SHOULD BE POSTED IN THE VICINITY OF THE EQUI PMENT CAUTI ONl NG AGAI NST THE USE OF
PORTABLE COVIMUNI CATI ONS EQUI PMVENT.

POSSI BLE PROCESS UPSETS

MAI NTENANCE MUST BE PERFORVED ONLY BY QUALI FI ED PERSONNEL AND ONLY AFTER SECURI NG
EQUI PMENT CONTROLLED BY THI S PRODUCT. ADJUSTI NG OR REMOVI NG TH S PRODUCT WHI LE
ITIS IN THE SYSTEM MAY UPSET THE PROCESS BEI NG CONTRCLLED. SOVE PROCESS UPSETS
MAY CAUSE | NJURY OR DAVAGE.

NOTI CE
The information contained in this document is subject to change wi thout notice.

ABB, its affiliates, enployees, and agents, and the authors of and contributors to this publication
specifically disclaim all liabilities and warranties, express and inplied (including warranties of
nmerchantability and fitness for a particular purpose), for the accuracy, currency, conpleteness, and/or
reliability of the information contained herein and/or for the fitness for any particul ar use and/or for the
performance of any material and/or equi pnent selected in whole or part with the user of/or in reliance upon
information contained herein. Selection of materials and/or equipnent is at the sole risk of the user of
this publication.

Thi s docunent contains proprietary information of ABB Inc. and is issued in strict confidence. |Its use, or
reproduction for use, for the reverse engineering, developnment or manufacture of hardware or software
descri bed herein is prohibited. No part of this docunent nay be photocopi ed 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 mai ntenance of the ABB Advant age
Seri es TB84PH.

Where necessary, this publication is broken into sections detailing
the differences between anal yzers configured as pH, ORP, or plON
In addition, the configuration section wll give a detailed
overview of all analyzer functions and how these functions have
been grouped into the two mgjor configuration nodes: Basic and
Advanced.

The Series TB84PH 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
requirenents.

Factory Default Settings
Sof t war e Har dwar e
I nstrunent Power Supply PCB
Mode: Basi ¢ S301 (Relay Function):? NO, Normal |y Open®
Anal yzer ) NC, Nornmally d ose
. S301 (Relay Function): NO, Nornal |y Open
Type: pH_dass NC, Nornally O ose
Tenper ature Sensor S301 (Relay Function):? NO, Normal |y Open?®
Type: 3k, Balco NC, Nornally O ose
Tenper at ure Conpensati on
Type: Manual M /i spl PCB
croprocessor spl ay
Anal ogaOJt_put One 0 to 14 pH WL (Configuration Lockout):® 1-2, Disable Lockout*
nge: ° p 2-3, Enable Lockout
Anal og Qut put Two
Range: 0 to 140°C
Rel ay Qut put One
Hi gh Set poi nt Val ue: 14.00 pH
Deadband: 0.10 pH
Del ay: 0.0 mns
Rel ay Qut put Two
Hi gh Set poi nt Val ue: 14.00 pH
Deadband: 0.10 pH
Del ay: 0.0 mns
Rel ay CQutput Three
Di agnosti cs: I nst runent
Danpi ng
Val ue: 0.5 Seconds
Sensor Di agnostics ! Feature available only in Advanced progranmming.
State: O f (D sabl ed) z See Figure 3-6 for switch |ocations.
See Figure 8-16 for junper |ocation.
safet Eai'\ﬂbgg g}teput State: Low * Bold text indicates default hardware settings.
Safety Mbde Two
Failed Qutput State: Low
Spi ke Qutput’
Level : 0%

Li st of Effective Pages

Total nunber of pages in this manual is 190, consisting of the
fol | ow ng:

| - E67-84-1B February, 2002 i



Page No.

Change Date

| - E67-84-1B

February, 2002



Tabl e of Contents

SECTION 1 - | NTRODUCTI ON
OVERVI EW . .o .
| NTENDED USER
FEATURES . .
EQUI PMENT APPLI CATI ON
I NSTRUCTI ON CONTENT . .
HOW TO USE THI S MANUAL . .
GLOSSARY OF TERMS AND ABBREVI ATI ONS
REFERENCE DOCUMENTS .
NOVENCLATURE
SPECI FI CATI ONS
ACCESSORI ES

PRERRERREERR
NOOOOORRANNRE

e
1
B

SECTI ON 2 - ANALYZER FUNCTI ONALI TY AND

OPERATOR | NTERFACE CONTROLS
| NTRODUCTI ON . . .
ANALYZER OVERVI EW .
USER | NTERFACE . .
MODULAR ELECTRONI C ASSEMBLI ES
TEMPERATURE COMPENSATI ON
ANALOG QUTPUTS Co
RELAY QUTPUTS . . . . . . .

Hi gh or Low Set Poi nt

Hi gh or Low Cycle Tiner

Cl eaner G e
DAMPI NG . .
DI AGNCSTI CS

Anal yzer

Sensor . .

Spi ke Chtput

SECTI ON 3 - | NSTALLATI ON
| NTRODUCTI ON . .
SPECI AL HANDLI NG .
UNPACKI NG AND | NSPECTI ON
LOCATI ON CONSI DERATI ONS
HAZARDOUS LOCATI ONS . .
RADI O FREQUENCY | NTERFERENCE |
MOUNTI NG . . .
Pi pe Nbunt|ng
H nge Mounti ng
VWal | Mounti ng
Panel Mounting . .
W RI NG CONNECTI ONS AND CABLI NG

PRPOO~NOURPRWWWNRERE NNNOOURDRWWWNNRERE

Power Wring . . P O |

Anal og CQut put S|gnal VVring A

Rel ay Qutput Signal Wring . T

Advant age Series (TBX5) Sensor Wring . . . . . . . . . . . . . 3-13
Non- Advant age Seri es (TBS) Sensor VVr|ng S R
GROUNDING . . . .o e T 4
OTHER EQUI PMENT INTERFACE . . . . o o o i i 31T

I NSTRUMENT ROTATION . . . . . . . . . . . . . . . . . . . . . . .. . 318
SECTION 4 - OPERATING PROCEDURES . . . . . . . . . . . . . . . . . ... 41
I NTRODUCTION . . . . P |

| - E67-84-1B February, 2002 i



OPERATOR | NTERFACE CONTROLS REVI EW
Liquid Crystal Display (LCD)
Mul ti-Function Smart Keys

MODES OF OPERATI ON

HOLD | CON . Co

FAULT | CON

SPI KE | CON

RELAY | CONS

SECTION 5 - MEASURE MODE
I NTRODUCTI ON . . .
BOREDOM SW TCH
PRI MARY DI SPLAY .

SECONDARY DI SPLAY . .
FAULT | NFORMVATI ON Srar t Key
SPT Smart Key . .

MENU Smart Key

SECTI ON 6 - CALI BRATE MODE
| NTRODUCTI ON .
CAL| BRATE STATES CF CPERATI G\I - .
Process Sensor Calibrate St ate .
One-Point Calibrate State
Two-Point Calibrate State
Tenperature Calibrate State
Edit Calibrate State .
Reset Calibrate State . .
Anal og Qutput One Cali brate State
Anal og Qut put Two Calibrate State

'CD(IT)CIDG)O)G)(D U‘IU‘IU‘IU‘I(IJ'IU'IU'IU'I ArBRABMDDDDID

o0oD
PRRE

SECTION 7 - OUTPUT/ HOLD MODE

I NTRODUCTI ON . .

OUTPUT/ HOLD STATES OF OPERATION . . .
Hol d/ Rel ease Hold Qutput State .
Anal og Qut put One Rerange State
Anal og CQut put Two Rerange State
Danping State .
SplkeState..........................7

NN

1
'_\I 1
[l ol o QO~NONRFR PR WNNOOUTA~AWREE WNNNRPRPREPE N~N~NOOTWNN

SECTI ON 8 - CONFI GURE MODE
I NTRODUCTI ON . .
PRECONFI GURATI ON DATA REQJI RED

(I)(?OCD

CONFI GURE VI EW MODI FY STATE . . 8-1
BASI ¢/ ADVANCED PROGRAMMNG MODE . . . . . . . . . . . . . . . . . . . 83
MODI FY CONFI GURE STATES OF OPERATION . . . . . . . . . . . . . . . . 8-4
Anal yzer State (Basic/Advanced) . e -

pH Anal yzer State (Basic/ Advanced) . 8-8

ORP and pl ON States (Basic/ Advanced) e e e e . ..., 8.9

lon Concentration State (Advanced) . . . . . . . . . . . . 8-10
Tenperature Sensor State (Basic/Advanced) T - E 74
Tenper ature Conpensation State (Basic/ Advanced) T < R
Manual Nernstian State (Basic/Advanced) . . . . . . . . . 8-13

Automatic Nernstian State (Basic/Advanced) . . 8- 14

Automatic Nernstian Wth Sol ution Coefficient State (Advanced;lS

Anal og Qutput One State (Basic/Advanced) . . . . . . . . 8-16

Li near Qutput State (Basic/Advanced) . . . . . . . . . . . 8-16

| -E67-84-1B February, 2002 i v



Non- Li near Qutput State (Advanced) 8-18

Anal og Qutput Two State (Basic/ Advanced) 8-21

Rel ay Qut put One (Basi c/ Advanced) 8-22

Rel ay Qut put Two (Basi c/ Advanced) 8-24

Rel ay Qut put Three (Basic/Advanced) 8- 25

Set poi nt Relay Qutput (Basic/ Advanced) 8- 27

Di agnosti ¢ Relay Qutput (Basic/Advanced) 8- 28

Cycle Tinmer Relay Qutput (Advanced) . 8- 29

Cl eaner Relay Qutput (Advanced) 8-31

Danpi ng State (Basic/Advanced) .o 8- 33

Di agnostics State (Basic/Advanced) . 8-35

Saf e Mode One State (Basic/Advanced) 8- 35

Safe Mbde Two State (Basi c/Advanced) 8- 36

Spi ke State (Advanced) . 8- 36

CONFI GURATI ON LOCKOUT . . 8- 37
SECTION 9 - SECURITY MODE . 9-1
| NTRODUCTI ON . . 9-1
SECURI TY STATE OF OPERATI ON 9-1
SECTI ON 10 - SECONDARY DI SPLAY MODE . 10-1
| NTRODUCTI ON . 10-1
SECONDARY DI SPLAY STATE CF CPERATI C]\I 10-1
SECTI ON 11 - SETPO NT/ TUNE MODE . 11-1
| NTRODUCTI ON . 11-1
SETPOI NT/ TUNE STATES OF OPERATION . . 11-1

Set poi nt Rel ay Qutput (Basi c/Advanced) . 11-1

Di agnosti ¢ Relay CQutput (Basic/Advanced) 11-3

Cycle Timer Relay Qutput (Advanced) 11-4

Cl eaner Relay CQutput (Advanced) 11-6

SECTION 12 - UTILITY MODE . 12-1
| NTRODUCTION . . .o 12-1
FACTORY/ USER STATE 12-1
User State . . . 12-1
Advanced/ Basi ¢ Prograrrm ng Mbde User State . 12-2

Reset Configuration User State . 12-3

Reset Security User State 12-4

Reset All User State . 12-5

Soft Boot User State . 12-6

SECTI ON 13 - DI AGNCSTI CS 13-1
| NTRODUCTI ON . 13-1
FAULT CODES . . 13-1

Pr obl em Codes 13-2

Error Codes . 13-4
Calibration Di agnost| c I\/essages 13-5

Addi ti onal Diagnostic Messages . 13-6

SECTI ON 14 - TROUBLESHOOTI NG 14-1
| NTRODUCTI ON . 14-1
ANALYZER TROUBLESHOOTI NG 14-1
SENSCR TROUBLESHOOTI NG . . . 14-5

Vi sual Sensor Inspecti on . 14-6

Sensor El ectronic Test 14-7

SECTI ON 15 - MAI NTENANCE 15-1
| - E67-84-1B February, 2002 Y



I NTRODUCTI ON . T A T

PREVENTI VE MAI NTENANCE . . . . + « o o i i i o o151
Cleaning the Sensor . . . . . . . . . . . . . . . . . . . . . . 152

SECTION 16 - REPLACEMENT PROCEDURES . . . . . . . . . . . . . . . . . . . 16-1
| NTRODUCTI ON . . N o E
ELECTRONI C ASSEMBLY REMOVAL/ REPLACEMENT . . . . . . . . . . . . . . . 16-1
FRONT BEZEL ASSEMBLY REMOVAL/ REPLACEMENT . . . . . . . . . . . . . . 16-2
SHELL ASSEMBLY REMOVAL/REPLACEMENT . . . . . . . . . . . . . . . . . 16-2
REAR COVER ASSEMBLY REMOVAL/ REPLACEMENT . . . . . . . . . . . . . . . 16-3
SECTION 17 - SUPPORT SERVICES . . . . . . . . . . . . . .« . . . . . .. .17-1
| NTRODUCTI ON . e A |
RETURN MATERI ALS PROCEDURES . . . . . « « v i v i it o171
REPLACEMENT PARTS . . e e
RECOWENDED SPARE PARTS KITS . . . . « . v i v i i it o172
APPENDI X A - TEMPERATURE COVPENSATION . . . . . . . . . . . . . . . . . . A1
GENERAL . . A |
NERNSTI AN TEMPERATURE COMPENSATION . . . .« . o v i it o o AL
SOLUTI ON CCEFFI CI ENT . . . Y %4
APPENDI X B - PROGRAMM NG TEXT STRING GLCSSARY . . . . . . . . . . . . . . B1
GENERAL . . . .. . . . . ... .. . ... B1
GLOSSARY OF PROGRAMM NG TEXT PROVPTS . . . . + . v v v v v v v v . . B1
APPENDI X C - CONFI GURATION WORKSHEETS . . . . . . . . . . . . . . . . . . GC1

Saf ety Sunmmary

GENERAL Equi prent Envi ronnment

VWARNI NGS Al'l conponents, whether in transportation, operation or storage,
must be in a noncorrosive environnent.
El ectrical Shock Hazard During Mintenance
Di sconnect power or take precautions to insure that contact with
energi zed parts is avoided when servicing.

SPECI FI C To prevent possible signal degradation, separate metal conduit

CAUTI ONS runs are recommended for the sensor, signal and power wiring.
Autormatic Nernstian Wth Solution Coefficient conpensation can
only be used for processes that are extrenely repeatabl e.
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SPECI FI C Use this equipnment only in those classes of hazardous |ocations

WARNI NGS listed on the naneplate. Uses in other hazardous |ocations can
lead to unsafe conditions that can injure personnel and damage
equi prent .

Allow only qualified personnel (refer to | NTENDED USER i n SECTI ON
1 - INTRODUCTION) to commi ssion, operate, service or repair this
equi prent . Failure to follow the procedures described in this
instruction or the instructions provided with rel ated equi pnent
can result in an unsafe condition that can injure personnel and
damage equi pnent .

Consider the material conpatibility between cleaning fluids and
process liquids. Inconpatible fluids can react with each other
causing injury to personnel and equi pnrent damage.

Use solvents only in well ventilated areas. Avoid prol onged 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 danmage.
Solvents are flammable - do not use near extrene heat or open
flame.

Do not substitute conponents that conpronise the certifications
listed on the nameplate. Invalidating the certifications can |ead
to unsafe conditions that can injure personnel and danmage
equi prent .

Do not di sconnect equi pnent unl ess power has been switched off at
the source or the area is known to be nonhazardous. D sconnecting
equi pnent in a hazardous | ocation with source power on can produce
an ignition-capable arc that can injure personnel and danage
equi prent .

Renove power fromthe unit and allow at | east one mnute for the
unit to discharge before perform ng these procedures. Failure to
do so constitutes an electrical shock hazard that can injure
personnel and damage equi prent.

Di sconnect the AC line cord or power lines from the operating
branch circuit comng fromthe source before attenpting electrica
connections. Instrunents powered by AC line voltage 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 nornal operation. Do not disconnect or
connect wiring or renove or insert printed circuit boards unless
power has been renpoved and the flanmmabl e at nosphere i s known NOT
to be present. These procedures are not considered norma
operation. The enclosure prevents operator access to energized
conponents and to those that can cause ignition capable arcs.
Failure to follow this warning can | ead to unsafe conditions that
can injure personnel and damage equi prment.

Al'l error conditions are considered catastrophic. Wen such an
error has been reported, the anal yzer should be replaced with a
known- good anal yzer. The non-functional analyzer should be
returned to the factory for repair. Contact the factory for a
Return Materials Authorization (RVA) numnber.

SECTION 1 - | NTRCDUCTI ON
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OVERVI EW

The TB84PH Advantage Series is a |ine-powered
pH ORP/ pl ON (i.e., specific ion) analyzer 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.

Di agnostic interrogation of the internal
C|rcu|try and external sensing devices is
continually conducted to ensure accuracy and
i mredi ate notification of problem situations
when they occur. Detection of sensor
integrity includes pH el ectrode damage, sensor
coating, sensor out-of-liquid, ground-I|oop
detection, and short/open sensor cabling.
Addi tional software functions nonitor sl|ope,
asymetric potential, process vari abl e
over/under range, and tenperature over/under
range. |f these diagnostic conditions occur,
t he anal yzer can be programmed 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 condition.

The analyzer packaging conforns to DIN
standards and has nounting options that
include pipe, wal |, hi nge, and  panel
installations. Due to the nodul ar design of
the el ectronics, changing the anal yzer sensin

capability to other anal ytical properties suc

as solution conductivity can be quick and
easy.

The user interface is an innovative, patent-
pendi ng technol ogy which facilitates a snooth
and problemfree |ink between the user and
anal yzer functionality. ~The progranm ng
structure and rmulti-function keys reduce
Brogrannlng_dlfflcultles by providing a toggle
et ween Basi c and Advanced functi ons.

| - E67-84-1B
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| NTENDED USER

Installation
Per sonne

Agplication
echni ci an

Oper at or

Mai nt enance
Per sonne

Shoul d be an electrician or a person fanliar
with the National Electrical Code (NEC), or
equi valent, and local wring regulations.
Should  have a strong background in
installation of analytical equipnent.

Shoul d have a solid background in pH ORP/ pl ON
nmeasurements, electronic instrumentation, and
process control and be famliar wth proper
groundi ng and safety procedures for electronic
I'nstrumentation.

Should have know edge of the process and
should read and understand this instruction
book  before attenpting an procedur e
pertaining to the operation of the TB84PH
Advant age Series anal yzer.

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

FEATURES

Di agnosti c Sensor
Capability

Mul tiple Applications

The TB84PH Advantage Series analyzer offers
t he necessary hardware and software for ful
conpatibility wth TBX5 Advantage Series

pH ORP/ pl ON  sensors. These sensors are
equi pped with the new NEXT STEP reference
technology and are well suited for harsh

process streans.

Accepts inputs from standard glass pH
electrodes,_ant]nnnﬁ H el ectrodes, gold or
pl ati num Oxi dati on- Reduction Potential (ORP)
el ectrodes, or any specific ion electrode. A
custom electrode configuration is also
avai | abl e whi ch uses informati on regarding the
asymmetric potential and isopotential point.
| sol ated anal og outputs allows 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.

| - E67-84-1B
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Aut omati c Tenperature
Conpensati on

W de Rangeability

I nnovati ve User
Interface

Sinmple Calibration

NEMA 4X/ | P65
Housi ng

Sui table for
Hazar dous Locati ons

Di agnostic
I ndication

Menu- sel ect abl e choi ces provide the user with
a w de range of easily configurable sel ections
for tenperature conpensation

1. Automatic Nernstian _
2. Aut omatic Nernstian wth Sol ution
Coef fi ci ent

3. Manual Nernsti an

Anal og out put spans do not affect the displa
range of -2.00 to +16.00 pH (-2000 to +2000
for ORP and specific 1on). M ni mum and
maxi mum process vari abl e out put spans are 1.0
pH gloo nvV for ORP and specific ion) and 14 pH
(3998 v for ORP and specific |onf,
respectively. M nimum and maxi mnum t enper at ure
out put spans are 10 °C (18 °F) and 140 °C (284
°F), respectively.

Using four Smart Keys and a custom Liquid
Crystal Display (LCD), nultiple functions have
been assigned to each key and are displ ayed at
the appropriate tine depending on the
pro%rannlng environnent. This patent-pending
t echnol 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

One- and two-point calibrations are avail able
and snmoothly guide the wuser through each
calibration step. Provisions for view ng and
nodi fyi ng the sensor calibration data are al so
i ncluded. Tenperature calibration uses smart
calibration routines which determne the
apProprlate adj ustments based on previous
calibration data.

Suitable for corrosive environnents, the
el ectronics encl osure is a corrosion
resistant, alum num all oy. A chemca
resi stant pol yurethane powder coating provides
external protection.

The TB84PH Advantage Series analyzer design
conplies with industry standards for Division
2 and  non-incendive installations
(certification pending).

The custom LCD has dedicated icons which act
as visible indications of an output hold,
faul t, diagnostic spike, and energized relay
condi tion.

| - E67-84-1B
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Secure Operation

Conpact Packagi ng

Nonvol atil e Menory

Anal yzer Di agnostics

A har dwar e | ockout feature  prevents
unaut hori zed altering of i nstrunment
configuration paraneters while allow ng ot her
anal yzer functions to be fully accessible.
Sof tware security codes can al so be assigned
to the Configure, Calibrate, Cutput/Hold, and
Set poi nt/ Tune Modes of Operati on.

| ndustry standard Y DIN size nmaintains

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

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

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

EQUI PMENT APPLI CATI ON

The TB84PH Advantage Series analyzer can be
used anywhere pH  ORP, or specific ion
nmeasurenents are desired.

| NSTRUCTI ON CONTENT

I nt roduction

. Anal yzer
Functionality And
Qperator Interface
Control s

Installation

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 documents
on related equipnment and/or subjects, the
product identification (nonmenclature), and a
conprehensive list of hardware perfornmance
specifications including accessories and
applicable certification information.

This section provides a short description on
the functionality of the TB84PH Advantage
Series anal yzer.

This section provides informati on on anal yzer
install ati on such as unpackin di recti ons,
| ocati on considerations, anal yzer nounting
options and procedures, wring instructions,
sensor connections, and groundi ng procedures.

| - E67-84-1B
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Qperating Procedures

Measur e Mode

Cal i brate Mde
CQut put/ Hol d Mode
Confi gure Mde

Security Mde

Secondary D'SRggy
e

Uility Mde

Di agnostics

Tr oubl eshoot i ng

Sensor Mai nt enance
Repai r/ Repl acenent

Support Services

Appendi x A

This section addresses the operator interface
controls and their function. The Mbde of

eration 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 Snart
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
establish  and pr ogram t he anal yzer
configuration.

This section provides the procedures necessary
to set and clear analyzer security codes.

This section Provides t he procedure necessary
to set the information displayed in secondary
di spl ay of the Measure Mode.

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

This section provides a description of the
di agnostic tools available to aid wth
analyzer servicing.  This section also
provides a listing of displayed faults and the
corrective action to be taken.

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

This section provides cl eaning procedures for
pH ORP/ pl ON sensors.

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

This section provides a list of replacenent
parts unique to the TB84PH Advantage Series
anal yzer.

Thi s section provides tenperature conpensation
i nformation.

| - E67-84-1B
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Appendi x B

Appendi x C

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 and shows default val ues when a
configuration reset is perforned.

HOW TO USE THI S MANUAL

For safety and operating reasons, reading and
under standi ng this product instruction manual
is critical. Do not install or conplete an
t asks or procedures related to operation unti
doi ng so.

The sections of this product instruction are
sequentially arrange as the relate to
initial start-u 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

Table 1-1

d ossary of Ternms and Abbreviations

Term

Descri ption

Asymetric
Pot enti al

The el ectrical potential across the nmeasurin
and reference half-cells of an el ectrochem ca
sensor at the Isopotential Point.

Bor edom Swi t ch

An automatic tinmer built into the TB84PH
Advant age Series analyzer that returns the
instrunent to the Measure Mbde of Qperation if
a user has entered another node of operation
and has not initiated another action for
twenty m nutes.

EEPROM

El ectrically Erasable Programmable Read Only
Menory. A type of non-volatile nmenory that
can be electrically programmed and erased.

Ef ficiency

A val ue that represents the percentage of the
theoretical, Nernstian tenperature conpensated
out put from an el ectrochem cal sensor.

EPROM

Erasabl e Progranmmabl e Read Only Menmory. This
menory hol ds the operational program for the
m crocontrol ler integral to the anal yzer.

G ound Loop

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

Description

Hot Key A short-cut that noves the user fromthe View
Configure State to the Mddify Configure State
of Qperati on.

| con A text or synbolic image representing a set
function, condition, or engineering unit.

| npedance A nmeasure of the total opposition to current

flowin an alternating-current circuit.

| sopot enti al
Pol nt

The potential of an electrochem cal sensor
t hat IS i ndependent to sanple fluid
t enper at ure changes.

LCD

Liquid Crystal D splay. The customthree and
one-half digit primary display, six-character
al pha-nunmeric secondary field, and supporting
icons that allow for |ocal readout of the
rocess variable, programm ng of analyzer
unctions, and local 1indication of fault,
hol d, and relay state conditions.

Non-vol atil e
Menory

Menory that retains programmed information
such =~ as configuration and calibration
paraneters, even when power isS renoved.

ORP Oxi dati on- Reduction Potential. The potenti al
created during a chemical reaction in which
one or nore electrons are transferred from one
atom or nol ecul e to anot her.

PCB Printed Grcuit Board. A flat board which
contains pads for integrated circuit phIPS,
conponents, connections, and electrically
conductive pathways between those elenents
that function together to forman electronic
circuit.

pH Potential of dr ogen. A neasure of the
acidity or alkalinity of a solution,
nunerically equal to 7 for neutral solutions,
increasing with increasing alkalinity and
decreasing with increasing acidity.

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

SEEPROM Serial Electrically Erasabl e Programmbl e Read
Only Menory. A type of non-volatile nenory
that can be electrically programred, erased,
and  read usi ng seri al conmuni cat i on
t echni ques.
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Term Description

Slope The linear relaticon between two gets of
variables that describeg the rate of change
between these wvariables.

Specific Ion Potential of a Specific Ion. A potential

(pION) produced by an Ion Specific Electrode that
varies logarithmically with the ion’s
concentration.

Solution A method of temperature compensation that

Coefficient compensates for a constant change in icon
dissociation relative to temperature. The

units are in 0.000 pH per °C for pH and 0.00
mv per °C for ORP, PION, and Ion
Concentration.

Valence An integer used to repregent the capacity of
an atom or group of atoms to combine in
gpecific proportions with other atoms or
groups of atoms.

REFERENCE DOCUMENTS

Table 1-2. Reference Documents

Number Document

E67-21-3 pH/CORP Sensors for Process Monitoring
WTPEEUS520003A0 | TB84PH Advantage Series Product Specification

TP%3-11 Validation <f Field pH Sensors

TPS0-2 Calibration and Troubleshooting of pH Loops

TP96-1 Temperature Another Wild Card in pH Control
NOMENCLATURE

Position 5 3 7 8 9 10 11 12 13
Type TBE4 O 0O O O 0O O O 0O O Advantage Series Analyzer

I-E67-84-1B February, 2002 1-9




——mo—

oOmOXI
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N, O

NFR,O—

| nput
H ORP/ pl ON o
our - El ectrode Conductivity
Two- El ectrode Conductivity
Toroi dal Conductivity
Pr ogr anm ng
Basi c
Advanced
Reserved (Pl Controller)
None
Reserved (Renote Anal yzer)
Hgbne T
usi ng pe
Powder ééated, Al odi ned
Al umi num
Mount i ng Har dwar e
None
Pi pe
H nge
Pane
val | _
Agﬁpcy Approval (Pendi ng)
ne

None
Stai nl ess Stee

Wl ar

NOTE: A single digit or letter nmust be used in each nomencl ature position.
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SPECI FI CATI ONS

Table 1-3. Specifications

Property Characteristic/Val ue
Process Display Range
pH -2 to +16.00 8H
ORP -1999 to +1999 nv
pl ON -1999 to +1999 nV

Tenperat ure
Di spl ay Range

0° to 140°C (32° to 284°F).

Resol ution, Display
pH 0.01 pH
orRP 1 nv
[IJ_I ON 1 nv
enper at ure 1°C, 1°F
Accuracy, Display
pH +0.01 pH
orRP +1 nV
[IJ_I ON +1 nV
enper at ure 1°C
Accuracy, Qutput +0.02 mA at full scale output setting
Nonlinearity, Display
pH +0.01 pH
OoRrRP +1 nV
;])_I ON +1 nV
enper at ure 1°C
Nonl i nearity, Qutput +0.02 mA at full scale output setting
Repeatability, Display
pH +0. 01 pH
orRP +1 nV
[IJ_I ON +1 nV
enper at ure 1°C
Repeat abi lity, Qutput +0.02 nV at full scale output setting
Stability, Display
pH +0.01 pH
OoRrRP +1 nV
;])_I ON +1 nV
enper at ure 1°C
Stability, Qutput +0.02 nV at full scale output setting

Tenperature
Conpensati on

Manual Nernstian
Automatic Nernstian ) o
Aut omatic Nernstian with Sol uti on Coefficient

| nput Types
pF|>_| yp

ORP
prl ON
enper ature

d ass, Antinony, Custom |sopotenti al
Pot enti al

Pl ati num_ GCold _
Sodi um Chl oride, Sulfide,
3 kohm Bal co, Pt 100

& Asymetric

etc.

Dynani ¢ Response

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

danpi ng.

Anbi ent Tenperature
Ef f ect

pH +0. 007 pH °C @ 95% Rel ative Humidity
ORP +0.4 nV/°C @ 95% Rel ative Humidity
prl ON +0.4 mV/°C @95% Rel ative Humidity
enperature +0.16 °C/°C @ 95% Rel ative Humi dity
Qut put +0. 008 M/ °C @95% Rel ative Humidity
| - E67-84-1B February, 2002 1-11



Property Char acteri stic/Val ue
Qut put M ni mum Span
pI—F P 1.00 pH
ORP 100
ﬁgl ON 100 nVv
enper at ure 10 °C

Qut put Maxi mum Span
(qu| scal e setti ngs)
P

14 pH (0 to 14

pH)
ORP 3998 mv 5-1999 to 1999
EIJ_IO\I 3998 nvV (-1999 to 1999
enper at ure 140 °C, 284 °F (0 to 140 °C, 32 to 284 °F)
Danpi ng Conti nuously adjustable from0.0 to 99.9 seconds

Supply Vol t age Ranges

93.5 to 276 Vac, 50 to 60 Hz, Single Phase
Maxi mum Consunption 17 VA

Anal og Qut put Ratings

Two conpletely isolated 0/4 to 20 mAdc out puts

750 ohns Maxi hum Load Val ue .

Qut put One Fixed to the Process Variable

Qut put Two Software-Selectable to either the Process
Var | abl e or Tenperature

Rel ay Qut put Ratings

Three SPDT contacts with LCD icon indicators

IC—Jlardware configurable for Normally Open or Normally
ose

Sof tware configurable relay functions include H gh/Low

Set ﬁOI nt wth adjustabl e Deadband and Ti me Del ay,

H gh/Low Cycle Tinmer with adjustable Duty Cycle and

Tinme Delay, Diagnostic Alarm and Cl eaner Control

Maxi mum AC Capacity Values of 100 VA, 240 Vac, and 3 A

Maxi mum DC Capacity Val ues of 50 W 24 Vdc, and 3 A

Power Supply Effect

+0. 005% of full scale span per volt

Turn-On Tine

2 seconds typical, 4 seconds nmaxi mum

Maxi mum Sensor Cabl e
Length

100 ft (30.5 m

Sensor Di aghostic
pH

ORrRP
pl ON

d ass_and Reference | npedance, Open and Short Cabling,
Efficiency and Asymmetric Potential Check

Ref erence | npedance, Open and Short Cabli ng,
Efficiency and Asymmetric Potential Check

Ref erence | npedance, Open and Short Cabli ng,

Effici ency and Asymmetric Potential Check

Di agnostic Notification
Anal og Mbde

Local indication via a FAULT and SPI KE i con.

Programabl e out put pul se on Anal og CQut put One,
0 to 16 mA for 1 seconds on 6 second cycl es

Era/oi ronment al
erating tenperature
LCD Range

St or age tenperature

-20° to 60°C (-4° to 140°F
-20° to 60°C (-4° to 140°F
-40° to 70°C (-40° to 158°F)

Mounti ng Effect None
Encl osure NEMA 4X
Classification | P65

Si ze
Hei ght

M ni nrum panel depth
Maxi mum panel cutout

144 mm high x 144 mmw de x 171 nmlong (5.67 in. high
X 5.67 in. wide x 6.75 in. long)
145 nm (5.70 in.

)
136.7 mm x 136.7 nm (5.38 in. x 5.38 in.).
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Property Char acteri stic/Val ue

i ght 4.2 1b El.g kgg w t hout mounting hardware
7.5 1b (3.4 kg) with Pipe Munting Hardware

EMC Requi remnent s CE certified: o
El ectromagneti c Eni ssion - EN50082-1: 1994
EN55011: 1991 (Cl SPR11: 19?\%) Class A
El ectromagnetic Imunity - EN50082-2: 1996
EN61000-4-2: 1995 6 kV Contact
6 kV Indirect
EN61000-4-3: 1997 10 V/m (unnodul ated, rns)
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 (unnodul ated, rns)
0.15 to 80 MHZ
80% AM ( 1kHz) .
150 ohms, source inpedance
ENV50204: 1996 10 V/ m (unnodul ated, rns)
900 +5 MHZ
50% duty cycle
200 Hz

Low Vol tage - EN61010-1:1993 (Category I1)

Agency Approval s*

(pendi ng . .
FM Non-i ncendi ve.

Cass |, Division 2, Goups AL B, C, and D. Cass |1,

Division 2, Goups Fand G Class |Il, Division 2.

CSA Cass |, Division 2, Goups A B, C, and D. Cass I,
Division 2, Goups E, Fand G Cass Ill, Division 2.

SPECI FI CATI ONS SUBJECT TO CHANGE W THOUT NOTI CE _
1. Hazardous location approvals for use in flanmabl e atnospheres are for anbient
conditions of -25° to 40°C (-13° to 104°F), 86 to 108kPa (12.5 to 15.7 psi) with a
mexi mum oxygen concentration of 21%
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ACCESSORI ES

Kits Part Nunber Mounting Kit
4TB9515- 0124 Pi pe
4TB9515- 0125 H nge
4TB9515- 0156 vl |
4TB9515- 0123 Panel
Part Nunber Descri ption
4TB9515- 0164 BNC Adapt er
4TB9515- 0166 BNC Adapter w %4 Cord Gip Fitting
4TB9515- 0165 ¥ Cord Gip Fitting
4TB9515- 0191 P® Cord Gip Fitting
4TB9515- 0198 |[Conplete Cord Gip Set (Three P& p/n
4TB9515- 0191 & Two %2 p/n 4TB9515-0165)
See Section 17, Support Services, for a
conpl ete list of avai |l abl e kits.
Sensors Nonencl at ur e* Fitting Type
TBX551, TB551 In-line Twi st Lock, Subnersible
TBX556, TB556 In-1ine Threaded, Submersible
TBX557, TB557 Ball Valve Insertion, Hot Tap
TBX561, TB561 Sterilizable, In-line
TBX564, TB564 H gh Pressure Hot Tap
TBX567, TB567 H gh Pressure In-line
TBX5 Advantage Series Sensors required for advanced
sensor di agnosti cs. BNC Adapter Kit required for TB5
Sensors with BNC Connector. en using TB5 Sensors with
t¥EeT(|.e., Pin Lug) terminations, the BNC Adapter p/n
4TB9515-0164 is not required. See Section 3,
Installation, for nore information.
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SECTION 2 - ANALYZER FUNCTI ONALI TY AND
OPERATOR | NTERFACE CONTROLS

| NTRODUCTI ON

The beginning of this section contains an
overview of the TB84PH pH ORP/ pl ON Advant age

Series analyzer functionality and inportant
i nformation 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 TB84PH Advant age Series anal yzer provides
two analog output signals that can be
configured to be proportional to either the
out put of any el ectrochem cal sensor having a
DC vol tage out put between -2000 and +2000 nmVv
and/or a 3k Balco or Pt100 RTD. This includes
sensors requiring electrometer type detectors
such as pH, ORP, and specific ion (i.e., plON)
sensors. In addition to the two analog
outputs, any of the three integral relay
outputs can be configured as a high or |ow
setpoint controller, cycle-tlner controller,
di agnostic alarm or cleaner controller. I n
this manner, the TB84PH Advantage Series
anal yzer provides a nmeans by which to nonitor
and control the pH, ., pION, or lon
Concentration of a process fluid.

This analyzer is equipped wth interna
di agnostic capabilities allowing for the
detection of any potential problens with the
el ectronics and operation of firmare.

Di agnostic capability also includes the
detection of sensor integrity such as PH gl ass
el ectrode inpedance, reference electrode

i npedance, ?round-loop detection, open and
shorted cabling, process variables out of
range, and incorrect calibration val ues.
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USER | NTERFACE

The wuser interface consists of a tactile
keypad having four Smart keys, one hi dden key,
and a custom LCD. The LCD has a three and
one-half digit nunmeric region that displays
the process variable, a six-digit alphanuneric
regi on that displays secondary information and
progranmi ng pronpts, and ‘several status-
I ndi cati ng and programr ng icons.

LBinﬁ a novel approach (patent-pending), each
e

of t four keys is |ocated under a glven set
of icons. In each of the instrunment nodes and
node states, one icon over any given key wl|
be illumnated and will represent that key’'s
functi on. These Smart Key assignnents wl |
vary as the wuser enters into different
programm 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
programm ng pronpts. The end result is an
Interface that provides a great deal of
flexibility and functionality.

MODULAR ELECTRONI C ASSEMBLI ES

The TB84PH Advant age Seri es 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
instrunment from one of our types of
i nstrunents: pH ORP/ pl ON, four-el ectrode
conductivity, two-electrode conductivity, and
t or oi dal conductiyitr. | n addi tion, analyzer
repairs can be quickly acconplished by sinply
replacing the non-functioning board with an
oper ati onal one.

| - E67-84-1B
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TEMPERATURE COMPENSATION

The process temperature can be monitored using
one of two types of RTD inputs: 3 kohm Balco
and Ptl100 {(US385). The secondary display area
can also be get to display the temperature in
degrees Celsius or Fahrenheit when the TB84PH
Advantage Series 1ig in the Measure mode of
operation.

Since temperature influences the output of
electrochemical electrodes as well as the
physical properties of the process fluid,
geveral temperature compensation functiong are
available. Temperature compensation options
for pH include Manual Nernstian, Automatic
Nernstian, and Automatic Nernstian with
Scolution Coefficient. Opticne for ORP and
pION include Manual (i.e., No Compensation)
and Solution Cecefficient.

ANALOG OUTPUTS

The TB84PH Advantage Serieg analyzer has two
analog outputs. These outputs can be either
direct or reversge acting and can be software-
configured for a range of zero to 20 milliamps
or four to 20 milliamps. Both outputs are
geparately scalable, isclated from the input,
and isolated from cone ancther.

The analcg outputs provide process information

to recorders, data loggers, and control
systems. The information transmitted can
represent (i.e., be sourced to) process pH,

ORP, pION, Ion Concentration, or temperature
and be ranged across any portion of the
particular measurement range. See Table 1-3,
Specification, for minimum and maximum range
values.

RELAY OUTPUTS

The TB84PH Advantage Series analyzer has three
Form C, SPDT relay outputs. The relays can be
independently programmed to perform wvarious
functions as required by the application.

I-E67-84-1B
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These functions include:

* Process control {(Setpoint or Cycle Timer).
* Diagnostic condition notification.
¢ (Cleaner control.

High or Low Set Point

High or low set point relays are configurable
for any wvalue within the measurement range.
Each set point relay output allows for
separate programmability of relay function
{high or 1low), set point wvalue, deadband
value, and delay.

The example shown in Figure 2-1 illustrates a
high set point relay cutput of 10.00 pH with a
deadband ©of 0.10 pH. The relay activates at
10.00 pH and deactivates when the process pH
drops below 9.9%0 pH. The second half of the
figure showgs the same situation with a 1.0
minute delay before the high set point relay
activates. Set point functions are
programmalkble as high or low acting. Setpoint,
deadband, and delay value are all tunable
parameters available in the Setpoint/Tune Mode
of Operation.

PROCESS pH VALUE —*

SET POINT pH VALUE —* 10.00 pH

9.00 pH 1020pH 1000pH 950pH 970 pH 10.00pH 10.10pH 10.10pH 10.00pH 5.90 pH

|

oo b A

ROON RO ON

RO OFF RO OFF RO OFF RO OFF

DEADBAND 4" — DELAY AJ Lﬁ

P N High o L 1 Ti Del 5 1
High or Low Cycle Timer

High or low cycle timer relays are
configurable for any value within the
measurement range. A cycle timer relay output
allows for separate programmability of relay
function (high or low), set point value, cycle
time, and on time.

I-E67-84-1B
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The example shown in Figure 2-2 illustrates a
cycle timer that will be active when the
process variable exceeds the high set point
value of 10.00 pH. Once active, the relay
output energizes for the configured on time.
As long as the process continues to exceed the
get polnt value, the timer will reset itgelf
at the end o¢f the duty c¢ycle (i.e., cycle
time). The set peoint, c¢ycle time, and on tCime
are all tunable parameters available in the
Setpoint/Tune Mode of Operation.

PROCESS pHVALUE —»

SET POINT pH VALUE —* 1000pH
RO OFF RO OFF RO OFF RO OFF RO OFF ‘

9.50 pH

l

10,30 pH 10,50 pH 10.30 pH 5.90 pH

RO ON ROON RO ON RO O

— CVYCLETIME —» — CYCIETIME —W

Figqure 2.2.

Cvecle Ti

mer High Set Point Example.

Cleaner

Automatic sensor cleaning can be accomplished
using one of the three relay outputs. At a
prescribed time interval (i.e., cvycle time), a
¢leaner relay output will energize and thus
enable a c¢leaning device. The cleaner relay
will remain energized for a configured
cleaning period (i.e., on time). Since many
cleaning devices use cleaning solutions that
can affect the process measurement, the analog
and non-cleaner relay outputs can be held
during the cleaning period. If needed, non-
cleaner relay outputs can be completely
disabled (i.e., de-energized) instead of held.
Thus, an operator does not need to be
concerned with the possibility of a non-
cleaner relay being held in an incorrect state
for an undesirable length of time.

In addition te a cleaning period, a recovery
period can be programmed to extent any
configured hold and/or disabling conditions
beyond the clean period. This feature allows
cleaning fluids to dissipate or sensor
conditions toe stabilize before returning to
the normal mode <of operation.

The set point, cycle time, and on time are all
tunable parameters availlable in the
Setpoint/Tune Mode of Operation.

DAMP ING
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Damping can be adjusted from 0 to 99.9
seconds. This feature is useful in noisy
process environments to help stabilize the
displayed process variable and output current
from excess bounce. Damping can be applied to
the displayed and/or analog output values.

Damping simulates a capacitive type lag where
reaction to any signal change 1s glowed
according to an entered time constant. For
example, a step change will reach
approximately 63 percent of its final value in
five seconds for five geconds of damping.

DIAGNOSTICS

Diagnostics are provided for both the analyzer
and sensor. Diagnogtics detection of a
gericous condition that prevents the instrument
from properly functioning enables preset Safe
Mode states. These Safe Mode states are
configured by the user and forces the outputs
to either high and/or low.

For problems that occur that do not render the
instrument in a non-functioning state, the
user has the option of 1linking these
conditions to a Diagnostic Spike that is
superimposed onto Analog Output One and/or to
a one or more relay outputs.

If the Diagnostic Spike 1ig enabled, Analog
Output One will modulate for one out of every

gix seconds. The magnitude of the modulation
can be set from 0 to 100% of the analyzer’'s
maximum output {(i.e., 0 to 16 or 20 mA).

Detection of over forty problem conditicns can
be enabled by the user 1if so desired.
Diagnostic conditions cause the FAULT and
FAULT INFC icons on the display to be
energized. Interrogation of each fault
condition is available with a single
keystroke.

Analyzer

Five critical errors in operation are
monitored and linked to the Safe Mode feature.
These conditions include inoperable or
incorrect input circuit, bad RAM, and damaged
EE memory.

Sensor

The analyzer continually performs diagnostic
checks on sensor integrity. Inconsistencies
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in sensor performance are notified by the
FAULT and FAULT INFO icons as well as the
Spike Output and/or Diagnostic Relay(s) if
configured.

Sensor faults include low measuring electrode
impedance (glass pH only), high reference
impedance, shorted cable, open cable/sensor
out of solution, shorted/open temperature
gengor, high and low PV, high and low
temperature, and many more. See Section 13,
Diagnostics, for more details.

Spike Output

Remote probklem condition notification can be
initiated by the TB84PH Advantage Series
analyzer using the SPIKE State 1in the
Configure Mode. The Spike Output option
allows users to program a 0 to 100% (i.e., 0
to 16 mA for 4 to 20 mA configurations or 0 to
20 mA for 0 te 20 mA ceonfiguraticns) pulse
that will be impressed on Analog Qutput One
for one second out of a gix second repeating
cycle should a problem condition be detected.
Should the actual output of the analyzer be
below mid-scale, the pulse will add current;
if above mid-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 TB84PH Advantage Series
anal yzer into service.

SPECI AL HANDLI NG

Besi des the nornmal precautions for storage and
handl i ng of el ectronic equi pnent, the anal yzer
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. \Wen at a designated static-free work

stati on.

b. After firmcontact with an antistatic

mat and/or gripped by a grounded i ndividual .

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
w th sem conductors. Mdst clothing generates
static electricity.

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

assenblies with power renoved. Do not cut
| eads or lift circuit pat hs when
t roubl eshoot i ng.

6. Ground all test equipnent.

7. Avoi d static charges during nai ntenance.

Make sure the circuit board 1s thorouPth
clean around its |eads but do not rub or clean
with an insulating cloth.

NOTE: An antistatic field service kit, ABB part nunber
1948385_1, is available for personnel working on
devi ces containing static sensitive conponents. = The
kit contains a static dissipative work surface (mat),
a ground cord assenbly, wist bands, and alligator

clip.

UNPACKI NG AND | NSPECTI ON

Exam ne the equipnent upon receipt for
posslble_dana%$ in transit. File a damage
claim with the responsible transportation
conpany, if necessary. Notify the nearest ABB
sal es office.

Careful |y inspect the packing material before
discarding it to mke certain that al

nmounti ng equi pnent and any speci al
i nstructions or paperwork have been renoved.
Careful handling and installation will insure

satisfactory performance of the unit.

Use the original packi n mat eri al and
container for storage. el ect a storage
environment free of corrosive vapors and
extrenme tenperature and humdity. Storage
t enperature nust not exceed -40 degrees to +/0
deﬁrees Cel sius (-40 degrees to +158 degrees
Fahrenheit).

Renove the protective film from the analyzer
| ens after the anal yzer has been placed inits
final installed |ocation.
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LOCATI ON CONSI DERATI ONS

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

The nmounting |ocation should provide easy
access for nmamintenance procedures and not be
in a corrosive environment. Excessive
mechani cal vibrations and shocks as well as
relay and power sw tches should not be in the
i medi ate area. Additionally, this location
must conformto 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 nanepl ate.
Installations in hazardous |ocations other
than those listed 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 TB84PH Advantage Series
anal yzer.

RADI O FREQUENCY | NTERFERENCE

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

FRONT

5.660

5.660

0O00o

Figure 3-1. Overal

The TB84PH Advantage Series analyzer can be
pi pe, hinge, wall, or panel nounted. Fi gure
3-1 shows the overall dinensions of the TB84PH
wi t hout nounting hardware. Mounting hardware
attaches to the four sets of threaded holes
| ocated on the corners of the main housing.

SIDE BOTTOM

4.490
=—3.075 —=

—e =—1.050

\=—400
j 5.650 | ~—3.340 —= ‘
an ‘ji‘é“_i_ﬁjI
||
DN
Loy - 2.000
Q%} 1.000
‘ | mém
A O S
550 | .600 DIA
4 TYP) 1.290 (3 TYP)
(4TYP) 875 DIA

(2 TYP)

Di nmensi ons

Pi pe Mounti ng

The TB84PH Pipe Munt Kit (p/n 4TB9515-0124)
contains a pipe and instrument nounting
bracket with associated hardware. The pipe
nmounting bracket can be fitted to pipe sizes
as |arge as two-inches.

Lbin% Figure 3-2 as a reference, nount the
TB84PH anal yzer as foll ows:

lg Select the desired orientation of the
TB84PH anal yzer .

2% Attach the instrunent nounting bracket to
the pipe mounting 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
Plpe using the supplied 5/16" U-bolts, 5/16"
I?t washers, 5/16" |ock washers, and 5/16"
nuts.

4) Attach the instrument to the instrunent
nmounting bracket using the supplied 3/8" x
5/8" bolts, 3/8" flat washers, and 3/8" |ock
washers.
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5/16" NUT 3/8"

4TB4711-0013
(4 TYP) INSTRUMENT FLATWASHER

5/16" MOUNT  4TB4710-0028
(Y| FLATWASHER BRACKET 8TYP)
4TB4710-0025 4TB5008-0071 3/8" NUT
@TYR) 4TI?217T1 JF??OZO
3/8" X 3/4" G |
BOLT | " é o ~
4TB4704-0086 — | | I
4 TYP) |
| 48
PIPE ‘ u
‘ e
|
5/16" U-BOLT ‘ ===
4TBA4704-0096 | J "
2TYP ‘ R
(2 TYP) \C Y; ﬁ \@ ),
/— N\ .
Q/ P MOUNT 516" \ LOCKWASHER
BRACKET =~ LOCKWASHER  3/8" X 5/8"  4TB4710-0022
4TB5008-0022  4TB4710-0023 BOLT (8 TYP)
(4TYP)  4TBA4704-0119
4TYP)
I ige Mounti ng

The TB84PH Hinge_wbunt Kit (p/n 4TB9515-0125)
contains L- and instrument nounting brackets,
a stainless steel hinge, and associated
hardware. The Hi nge Munt Kit allows for a
clear view of the display while maintaining
easy access to the rear of the instrunent.

Lbin% Figure 3-3 as a reference, nount the
TB84PH anal yzer as fol |l ows:

1) Select the desired |l ocation and orientation
of the TB84PH anal yzer.

2) Attach the L-bracket to the selected
| ocation wusin the appropriate type of
fastener base on the nounting surface
materi al .

3) Attach the stainless steel hinge to the L-
bracket using the su%flled 3/8" x 3/4" bolts,
3/?" flat washers, 3/8" |ock washers, and 3/8"
nut s.

4% Attach the instrunent nounting 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
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mounti ng bracket
5/ 8" bolts, 3/8"
washers.

FASTENERS FOR TOP VIEW

WALL (SUPPLIED

BY OTHERS)
S.S. HINGE
3/8" X 3/4" 4TB5010-0005
BOLT
. 4TB4704-0086

(8 TYP)

using the supplied 3/8" X
flat washers, and 3/8" | ock
3/8" X 5/8" FRONT VIEW
BOLT
4TB4704-0048
(4TYP)

3/8"

LOCKWASHER
3/8" NUT 4TB4710-0022
4TB4711-0020 3/8" (12 TYP)
(8TYP) FLATWASHER
4TB4710-0028

(12 TYP)

o
WALL
o
S
~—  L-BRACKET
4TB5008-0073 INSTRUMENT
MOUNT
BRACKET

4TB5008-0071

i 3- 3, Hinge Mount Installation Diagram
wa?| Mounting

The TB84PH WAl|l Mount Kit (p/n 4TB9515-0156
contains an instrument nounting bracket wt
associated  hardware. nmounti ng
accomodat 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,

fl ange brackets,

and wal |l ends.
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Lbin% Figure 3-4 as a reference, nount the
TB84PH anal yzer as foll ows:

1) Select the desired |l ocation and orientation
of the TB84PH anal yzer.

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

3) Attach the instrument to the instrunent
nounting 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

4TB4710-0028
(4TYP)

FASTENERS FOR WALL

///// (SUPPLIED BY OTHERS)
(@ @)

|

WALL
1 0000
I ® ®)
38 X o8 4TB4710-0022
4TB4704-0119 (4TYP)
(4TYP)
are unting
The TB84PH Panel Munt Kit (p/n 4TB9515-0123)
contains four panel bracket assenblies and a
panel gasket. ~ The TB84PH encl osure conforns
with DIN sizing and requires a 135.4 mm X
135.4 mm cut-out for panel nounting. The
panel brackets accommpdate a maxi mum panel
t hi ckness of 3/8".
Lbin% Figure 3-5 as a reference, nmount the
TB84PH anal yzer as foll ows:
1) Select the desired |location of the TB84PH
anal yzer.
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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) | nst al | the panel gasket onto the
i nstrunent.

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

5) Attach the panel nounting bracket assenbly
to all four corners of the analyzer.

6) Tighten the adjustnment screws on the panel

mounting brackets until the analyzer seats
aﬁalnst_the panel . Note, do not over-tighten
the adjustnment screws or danage to the

brackets and panel may result.

= 3
MAX
WALL
CUT OUT
5.33 00500
135.4 <1308
! T HY
[T e
REAR COVER
REMOVED
5.33
135.4
.500
12.7
L [ S
- L-5°0 GASKET ~/
12.7
\WALL

Figure 3-5. Panel Munt 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 wire 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 length of flexible conduit should be
installed to reduce any stress to the housing.

Note: To mamintain a NEMA 4X/1P65 rating, use approved
c?nduct connections or cord grips that have the sane type
of ratings.

Power and signal wiring nust bear a suitable
voltage rating, have a maxi num tenperature
ratlng of 75°C (16Y F%, and nmust be in
accordance with all EC requirenments or
equi valent for the installation site. Use
either a standard three-prong grounded
flexible CSA certified |ine cord or equival ent
for power supply connection 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 wring for
hi gh anperage electrical equipnent exists.
Ensure the final installation of signal and
power W ring prevents physi cal and/ or
electrical interfere.

Not e: Use weat her proof connections for all wiring ports.
Heyco RLTF 2 and LTF 9 cable grips are avail abl e through
ABB Inc.. See Section 17, Support Services.

The TB84PH Advant age Series anal yzer accepts
wire sizes 12 to 24 AWa Signal wiring should
al ways be tw sted, shielde airs to ensure
t he best performance. Pin-style termnals are
recomrended for all connections and avail abl e
as kits from the factory. See section 17,
Support Services, for nore information.

Power Wring
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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 line
vol tage constitute a potential for personnel

injury due to electric shock.

Keep the encl osure and covers in place after
conpl eting the wiring procedures and during
normal 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 nornmal operation. The enclosure
prevents operator access to energized
conmponents and to those that can cause

I gnition capable arcs. Failure to follow
this warning can lead to unsafe conditions
that can injure personnel and damage
equi pnent .

The TB84PH Advant age Series anal yzer does not
require pre-setting a junper to accept
di fferent | i ne- power vol t ages. Power
connections are located in the back of the
i nstrunment housing. The term nal bl ock | abel
identifies all Iine power, output signal, and
sensor connections.

Not es

1. ABB recommends installing a power line switch for
safety purposes and for providing power-up and power-down
convehi ence when servicing the anal yzer

2. Do not power the system froma transfornmer that also
powers |arge notor |oads (over five horsepower) or any
other type of equipnment that generates |ine voltage
surges, sags and excessive noi se

Using Figure 3-7 as a reference, nake |ine
power connections as foll ows:

1) Strip wire insulation back approxi mately

0. 250" (seven mllineters) to ensure the bare
wre will make good contact with the Insul ated
Pin Lug termnals and wll not be exposed

beyond the pin insulator.

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

3% Connect the specified line voltage to
TB1-1 lene - L1), the neutral to TB1-2
Neutral - L2), and the ground to termna

B1-3 (Chassis G ound).
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Anal og CQut put Si gnal

Wring

The term nal block | abel identifies the anal og
out put connecti ons. Termnal polarity is
shown and nust be observed to ensure proper
oper ati on. The maxi num | oad resistance for
t he anal og outputs is specified in Table 1-3,
Speci fications. The maxi mum | oad resistance
must include all devices and wiring within the
anal og output current | oop. See Figure 3-7
for a wiring di agram

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

Strip wre insulation back approxi mately

0.250" (seven mllimeters) to ensure the bare
wire wll make good contact with the Insul ated
Pin Lug terminals and will not be exposed

beyond the pin insul ator.

2) Cinmp 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,
sw tches on the power supply PCB assenbly nust
be noved to different positions.
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Using Figure 3-6 as a reference, change the
normal state of any relay output as follows:

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

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

NORMALLY OPEN
STATE

\

Shell Assembly With Rear
Cover Assembly Attached

Bezel Assembly With Microprocessor PCB And

Power Supply PCB Assemblies Attached
(Input PCB Assembly Removed For Clarity)

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

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

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

3) Connect the wiring to the appropriate
rel ay output term nals.

Advant age Series (TBX5) Sensor Wring

I nstrunent connections for the sensor wring
are |located next to the signal connections.

Sensor wring should be run in shielded
conduit, or simlar, for protection from
envi ronment al infl uences. Do not allow the
wires to becone wet. The wiring should not

| ay on the ground or over any other e3U|pnent.

Ensure cabl es are not abraded, pinched or bent

durlnP the installation process or during
nor mal operation.

The sensor cable has seven leads wth pin
termnals that nust be connected to the
termnal block in the rear cavity of the
TB84PH Advant age Series analyzer. The seven

| eads are col or

functi ons and connecti ons:

coded and have the follow ng

Term nal Bl ock Sensor Col or Functi on
Locati on Code
TB2-1 Bl ue Sense
TB2- 2 Yel | ow Guard
TB2- 3 Bl ack Ref er ence
TB2-4 G een Sol uti on G ound
TB2-5 Red RTD
TB2- 6 Wi te RTD
TB2- 7 Hy Gn Shield
TB2- 8 N A N A

Renove the protective insulator fromthe Bl ack
| ead before installing it into the analyzer’s

t er m nal bl ock

The insulator has been

rovided to prevent shorting of the sensor
al f-cell. horting of this conductor will
| - E67-84-1B February, 2002 3-13




per manent|y danmage the sensor.

REAR VIEW
ERLEH N\
D i | e &
{‘Cn?:i)ﬂ (i,T,, NJVBBrOG - TE}VEL
SENSOR CONNECTIONS Zi
=t
FE=h:
=l
= | |
Tﬂ( ‘ANNUNCIATOR‘ ‘ANNUNCIATOR‘ ‘ANNUNCIATOR
“ﬂm;_” ;;F@ % LINE INPUT
Sheai | FORER
1 I pla é
= / f&/
e
INTERNAL GROUND
EXTERNAL TERMINALS
GROUND
TERMINAL
Figure 3-7. Instrument_Wring D agram
hb%- dvant age Seri es ETBS$ SgnsorgVVrlng
For standard and Next Step ABB sensors (i.e.,
TB5), a pin termnal option is available for
installation to a TB84PH Advantage Series
anal yzer. Though this cable option is
recommended when using a non-Advant age Series
sensor, stocking preferences naY tend towards
t he use of one common sensor. f this sensor
type requires a BNC connector to mate wth
exi sting instrunmentation, a BNC Adapter
(included with all TB84PH Advantage Series
anal yzers) provides such a connecti on.
Wien using the pin termnal sensor cable
aﬁtlon (i.e., the T[][] nomenclature option
ere [][] represents the cable |ength),
connect color coded |eads to the analyzer's
term nal block as follows:
Term nal Bl ock Sensor Col or Functi on
Locati on Code
TB2-1 Bl ue Sense
TB2-2 N A Guard
TB2- 3 Bl ack Ref er ence
TB2- 4 N A Sol ution G ound
TB2-5 Red (If | RTD
Appl i cabl e)
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TB2- 6 White (If | RTD
Appl i cabl e)

TB2-7 N A Shield

TB2- 8 N A N A

" Note: Red and Wite conductors will only be present if
a tenperature conpensator is being using.

Since pH ORP/plON sensor cables generally
contain a |ow noise conductive layer wthin
the coax, conplete renoval of this layer is
extrenmely inportant to ensure correct sensor
oper ati on. Addi tionally, nost conductors
wthin the sensor cable are small and are not
recommended to be used directly in the TB84PH
Advant age Series’ term nal blocks; therefore,
t he BNC Adapter (p/n 4TB9515-0164 or 4TB9515-
0166) is recommended over renoving the BNC and
stripping back each of the i ndividual
conduct or s.

LBing Figure 3-8 as a reference, install the
FNFI dapter and connect the BNC-type sensor as
ol | ows:

1) Renove the earth ground screw and hardware
Lﬁcahed bel ow t he SENSOR CONNECTI ONS t er m nal
ock.

2) Slide the earth ground screw (and renai ni ng
hardware i f deS|red? t hrough the screw hol e on
the BNC Adapter so that the adapter’s |eads
and femal e BNC are pointing upwards.

3% Mount the BNC Adapter to the available
t hreaded earth ground hol e.
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Fi gure 3-8.

4% Connect the BNC Adapter pin termnals to
t he correspondi ng SENSOR CONNECTI ONS term na
block locations via the conductor color
codi ng.

Note: If the sensor does not have a fenale
connector for the Tenperature Conpensator
(TG, connect the leads from the sensor
directly to the term nal block |ocations TB2-5
and TB2-6 (i.e., Red and Wite). For sensors
wi thout TC, |eave TB2-5 and TB2-6 open.

REAR VIEW

~

%

BNC Adapter Installation and Wring D agram

5) Connect the nmale BNC fromthe sensor to the
femal e BNC fromthe BNC Adapter and the fenal e
TC connector from the sensor to the male TC
connector fromthe BNC Adapter.

6) Slide the protective boot over the BNC
connection to prevent any possible shorting to
earth surfaces.

Note, if the BNC surface is in contact wwth a
earth ground surface, a ground |oop through
t he sensor may occur and could result in poor
sensor performance and shortened sensor life.
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GROUNDI NG

The custonmer and/or wring contractor is
responsible to ensure that the analyzer,
associ ated control or test equi pment, and al
exposed conductive nmaterials are properly
grounded. Gounding procedures should be in
accordance with | ocal regulations such as the
National Electrical Code (NEC), Canadian
El ectrical Code (CEC), or equi val ent .
Equi prent installation nmust not pose a hazard,
i ncl udi ng under fault conditions, to operation
and service personnel.

Signal wiring should be grounded at any one
pornt in the signal |oop or may be ungrounded
(floating) if electrical noise is mninal

The anal yzer encl osure nust be grounded to an

earth ground having less than 0.2 ohns of
resi stance. Internal and external earth

ground termnals are provided and shown in
igure 3-7.

Not es:

1. Because of the prevailing differences in soi
conditions and in acceptable groundin practi ces
t hroughout the world, the scope of this product
instruction does not intended to be used to describe
groundi ng el ectrode systems. The custoner is responsible
to ensure a_qrqundlng el ectrode system is acceptable to
the | ocal building and wiring codes.

2. Using the structural metal frame of a building as the
requi red equi prent groundi ng conductor for the analyzer is
not advi sed.

OTHER EQUI PMENT | NTERFACE

The TB84PH Advant age Series anal yzer provides
two isolated current outputs that are
proportional to the process variable(s).
Since the analyzer output is isolated, each
current |oop nmay have a maxi num of one non-
isolated device within its circuit. The
maxi mum | oad on the each current |oop nust not
exceed the specification listed in Table 3-1,
Speci fications.
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| NSTRUVENT ROTATI ON

The TB84PH Advant age Series anal yzer has four
pairs of threaded nounting holes in enclosure.
Since these holes are |ocated at the corners
of the instrunent, the TB84PH Advant age Series
anal yzer can be positioned in _any of the four
positions as denonstrated in Figure 3-9.

o 3\ (B o)
,‘W
OO O I B
\& \& &

b a7

Jl_

% % 90 ROTATION

Fi gure 3-9.

" NO ROTATION

UOoOo

U

N &

270 ROTATION

o S
LQ EZ? if

&

D000
& Y

Fh

180 ROTATION

Mounting Rotation (Pipe Munt Shown)
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SECTI ON 4 - OPERATI NG PROCEDURES

| NTRODUCTI ON

The TB84PH Advant age Series anal yzer has seven
mai n operating nodes: Measure, Calibration,

Qut put / Hol d, Confi gurati on, Security,
secondary Display, and Setpoint/Tune. Wthin
each node, sever al pr ogr ami ng st ates

containing functions specific to the related
node are avail abl e.

The TB84PH Advantage Series analyzer s

equi pped wth a built-in wuser interface
t hrough which all analyzer functions are
programed or nonitored. |n order to maxim ze

the viewi ng area and mnim ze the space needed
for the keypad, the interface is based on a
custom LCD that contains a group of two or
nore icons for each button on the four button
keypad. Each icon represent a key function
that is energized when that function is
requi red (patent-pending).

Two display regions in the custom LCD handl e
the majority of instrument functions. These
regions include a primary di splay area for the
process variable (e.g., pH and a secondary
di splay area for progranm ng text pronpts or
auxi liary information.

In addition to the user-friendly interface,
the TB84PH Advantage Series analyzer is
equi pped with a group of icons that alerts the
user to an existing FAULT condition,
di agnostic SPI KE  output, output  HOLD
condition, or activated RELAY. These icons
are |located at the top of the LCD and are only
energi zed when the specified condition is
detected. FAULT conditions are shown in the
secondary display using the FAULT INFO ke

when the instrunment is In the Measure Mdde o

Oper ati on.
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OPERATOR | NTERFACE CONTRCOLS REVI EW

Liquid Crystal

D splay (LCD)

The LCD contai ns nine regions that provide the
user with information on the process variabl e,
engi neering units, node of operation, output

hold condition, fault indication, relay
activation, secondary variable, and key
function assignnents. Figure 4-1 shows a

fully energized LCD, Smart Keys, and nbde

o

[ HoLp | [ SPIKE | [FAuLT |
[ ReLAY 1 N RELAY 2 S RELAY 3 |

% MQ-cm
' mV ppm
- pH ppb
' mS/em 8im
L L] ] | ] u
CONFIGURE

>

:

>
EEEEEE = b

>

</

MEASURE

CALIBRATE

OUT/HOLD

SPT/TUNE

N /

Figure 4-1. Fully Energi zed D splay And

?HBP?BH'gﬁﬂrgprpgghgninfprns the user of an
abnormal operating condition such as a out put
HOLD condition, FAULT condition, diagnostic
SPI KE output, or RELAY activation. These
icons are only energi zed when such a condition
is detected and are active in all nodes of
oper at i on.

For the node of operation indicators (shown as
r|Pht arrows grouped next to the node text?,
only one indicator wll be [|it and w

i ndicate the current node of operation of the
analyzer. As a user noves from one node to
the next, the appropriate indicator wll
energi 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 segnent region.
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This display region is supported by the
engi neering unit region. These regions are
active in all nodes of operation; however, in
sonme progranm ng states, the process variable
region wll be used for data entry and the
engineering unit region will reflect the data
unit.

The secondary variable is displayed in the
si x-character, fourteen segnent region. This
display region is use for displaying
secondary information and fault information in
the Measure Mde of Operation and textual
BLonptln in all other nodes of operation.
e to the limted nunber of characters for
this dlsplay region, much of the pronpting
takes the form of text abbreviations (see
Appendi x B for a list of abbreviations.) This
region is active in all nodes of operation.

The Smart Ke¥ assignnents are grouped into
four sets o icons, each group directly
posi tioned above one of the four keys. These
Icons are textual representations of the
function for the associated key. Only one
assignment will be energized per Smart Key at
any given tine.

Mul ti-Function Smart Keys

A five-button, tactile keypad is |ocated on

the front panel of the instrunent. Four of
the_gray buttons are enbossed to eaS|I% show
their ocati on. A fifth, hidden button

|ocated at the top of the NI in the text
ADVANTAGE has been included to provide access
to functions that are infrequently used.

The four enbossed keys are called Smart Keys
since their functions are dependent on the
node and/or state of the instrument. Since
these four keys do not have a preassigned
function, icons are energi zed over the key to
indicate its function, 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.
Using this Smart Key nethod, a smaller nunber
of keys can be wused wthout conplicating
i nstrument functionality. _

Table 4-1. Smart Key Definition of Operation
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Icon Smart Key Function

exit to | Escapes back to the Measure Mode
MEASURE | from all other modes or
programming states o©f operation.
This function is not available in
the Measure Mode.

FAULT Accesses information on diagnostic
info problem or error conditions.
Displays this information as a
short text string and code. This

function is only availabkle in the
Measure Mode.

AUTO/MAN | Not used at this time.

SELECT Selects the mode or programming
state of operation shown in the
gecondary display region.

ENTER Stores configured items and data
into permanent memory.

SPT A shortcut key to the
Setpoint/Tune Mode of Operation.
This function is only active in
the Measure Mode.

YES Affirms the action that is about
to take place.

A Increments numeric values or moves
through a series of parameters.

NEXT Increments through a series of
programming states.

v Decrements numeric values or moves
through a series of parameters.

NO Denies the action that is about to
take place.

Moves the flashing data entry
value one space to the right.

>

MENU Increments through the modes of
operation.

For each operating mode and/or state, pressing
the Smart Key initiates the displayed function
of that Smart Key. For example, the function
NEXT allows a user to cycle through a series
of programming states for a given mode of
operation. The function SELECT enables the
user to enter into the displaved mode or state
of operation. Using this method, the TBS84PH
Advantage 8Series analyzer guides the user
through the necessary steps use to program or
monitor any given function. A general
description of each Smart Key function is
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given in Table 4-1.

MODES OF OPERATI ON

The Measure Mode is the normal operating node
of the TB84PH Advant age Series anal yzer and is
t he default node upon power - up. he Measure
Mbde is the starting point for entry into
ot her nodes of operation. Each node contains
a uni que set of analyzer functions or states.
These nodes and their related functions are
[isted in Table 4-2.

Table 4-2. Mde of Operation Definitions

MODE FUNCTI ON

Measur e Used to display the process
and secondary variables - the
normal operating node for the
anal yzer.

Cal i brate Used to calibrate input and
anal og out put functions.

Qut/ Hol d Used for on-line tuning of
anal og out put paraneters or
to manual ly set the anal yzer
anal og outputs, for exanple,
duri ng nmai nt enance.

Confi gure Used to configure analyzer
functions such as tenperature
conpensati on, t enperature
sensor type, and neasurenent
el ectrode type.

Security Used to enter assword
protection for the Calibrate,
Qut/ Hol d, Confi gure, and

Set poi nt/ Tune des of
Oper ati 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 Hold icon energizes when a hold condition
is active. Qutputs can be either manually or
automati cal ly hel d.
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Manual activation s accessible in the
Qut put/ Hol d Mbde of Operation. |In this node,
the Hold State permts the output to be held
at the current level and/or state or at a
| evel and/or state manually set by the user.

Aut omatic activation occurs during a Two- Poi nt
Process Variable Calibration and C eaner
activation. For the Two-Point Process
Variable Calibration, the analyzer wll
automatically hold all outputs at the current
| evel s and states. Upon conpleting the two-
poi nt calibration, the TB84PH Advant age Seri es
analyzer will query the user to either rel ease
or maintain the hold condition.

For a relay output configured as a C eaner, a
user has the option to enable an automatic
hold condition using the levels and states
capture directly efore initiating the
cleanlng operation. The hold condition only
occurs during the relay on and recovery tines
and can be separately set for the analog and
relay outputs. |If desired, the relay outputs
can be disabled instead of held during a
cl eani ng cycl e.
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FAULT | CON

The Fault icon energizes when a fault
condition has been detected by the TB84PH
Advant age Series anal yzer. Fault conditions

include all problem and error detection as
outlined in Section 13, Diagnostics.

The Spike Qutput function nodulates Analo

Qut put One from the nor nal l eve

rePresentaﬁlve of the process variable to a
val ue configured as a set percentage of output
current. en the TB84PH Advantage Series
anal yzer has detected a fault condition and
the Spike CQutput function has been enabl ed,
Analog Qutput One will begin to nodul ate and
the Spike icon wll energize. For nore
information on Spike Qutput and Fault
conditions, see Section 13, Di agnosti cs.

The Relay icons are conmposed of three
individual icons. Each icon represents the
specified relay (i.e., Relay One, Relay Two,
and Relay Three.) \Wen a relay change state
fromits normal state to an energize state,
t he corresponding Relay icon also energizes.
Since the nornmal state of each relay can be
set by a switch, the relay icon wll only
inform the user of a state change and not
whet her the relay has cl osed or opened.

SPI KE | CON
RELAY | CONS
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SECTION 5 - MEASURE MODE

INTRODUCTION

The Measure Mode is the normal operating mode
of the analyzer and is the active mode upon

analyzer power-up. In this mode, the process
variable, output hold state, fault condition
state, spike output state, relay output

states, and secondary display information are
displayed. From the Measure Mode, other modes
of operation and fault information can be
accessed.

BOREDOM SWITCH

When a user enters an operating mode or state
and does not return to the Measure Mode as the
final step, the TB84PH Advantage Series
analyzer automatically returns to the Measure
Mode of Operation after 20 minutes of
unattended use. This feature ensures the
analyvzer will always be returned to itg normal
mode of operation.

PRIMARY DISPLAY

The primary display shows the process

variable. The wvalue of this variable is
dependent on the configured analyzer,
temperature compensation type, temperature

value, gensor cutput, and damping value. The
engineering units for the procegs variable are
dependent only on the configured analvzer.
Table 5-1 1lists the analyzer types and
corresponding engineering units.

Table 5-1. Engineering Unit And Analyzer

Relationsghip

ANALYZER TYPE ENGINEERING UNIT

pH * pH

ORP e mV (millivolts)

PION e mV (millivolts)

ION CON * ppm (parts per million)

(pION * ppb (parts per billion)

Concentration) * % (percent)
* User Defined

SECONDARY DISPLAY

The secondary display has the ability to show
a large variety of information. Since the
display area only has six characters, only one
item can be shown at any given time.
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Typically, this region wll be wused for
di spl ayi ng the process tenperature in degrees
Cel si us; however, it can be changed to display
t he process tenperature in degrees Fahrenheit,

output current in mllianperes (i.e., mA) for
eac anal og  out put shown  separately),
reference i npedance in kohns, sensor output In
mllivolts (i.e., nV), and firmiare revi sion.

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

FAULT | NFORVATI ON Snmart Key

Fault information can only be accessed from
the Measure Mdde of Operation and is
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
followed” by the fault code will be

sequenti ally shown. Depressing the FAULT Info
Smart Key prog[e55|veuy nmoves 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 and renains
energi zed 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 tion. For nore information on fault
conditions and codes, see Section 13,
D 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.

MENU Smart Key

The MENU Smart Key provides access to all

ot her nodes of operation. By pressing the
MENU Srmart Key, the analyzer noves 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
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di spl ayed node of operation is achieved by
using the SELECT Smart Key. An escape
function to the Measure Mdde of eration Is
provi ded using the Exit to MEASURE Smart Key.

As seen by the detailed screen flow diagram
shown in Figure 5-1, pressing the MENU Snart
Key when in the Measure Mbde noves the user to
the Calibrate Mdde. Once in the Calibrate
Mode, pressing the Exit to MEASURE Smart Key
returns the anal yzer back to the Measure Mde,
pressing the ELECT Smart Key noves the
analyzer into the Calibrate States of
Operation, and pre55|n% the MENU Smart Ke

noves the anal yzer to the Qutput/Hold Mde o

Oper at i on. Use Figure 5-1 to identify the
Smart Key assignments and the resulting
action.

Since each node of operation contains many
oEeratlon states used to set or tune the
TB84PH Advantage Series analyzer functions,
the following sections of this product
instruction manual contain detail ed
descriptions of each node of operation.
Screen flow diagranms show ng the progranm ng
text pronpts, Snmart Key assignnent, and the
resulting action for each Smart Key are al so
i ncl uded.  Refer to Appendi x B for progranm ng
text string definitions and a programmn
function tree showing the rel ationship of al
nodes and states of operation.
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MEASURE

First numeric field is the Primary Display.

Second alpha-numeric field is the Secondary
Display.

7.02 -

23°C

MENU

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

HIDDEN

Hidden "5th key".

7.02 -
CALIBR

MEASURE ~ SELECT

MENU

7

AH

7.02 -~

OUTPUT

MEASURE SELECT

MENU

4

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

CALIBR

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

7.02
CONFIG

MEASURE SELECT

MENU

R

7.02
SECUR

MEASURE SELECT

MENU

]

7.02
SEC.DSP

MEASURE SELECT

MENU

]

7.02

SPT.TUN

MEASURE SELECT

MENU

Fi gure 5-1.
Oper at i on.

Screen Fl ow Di agram For

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

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

Mbde of
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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 at i on) i ncl ude process vari abl e,
t enperature, edit, reset, and out put
cal 1 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
State Functi on

PH CAL |Used to calibrate the input from
ORP. CAL |the process sensor using a one-
| ON. CAL | poi nt of f set or  two-point
of fset/efficiency calibration.

TMP.CAL |Used to calibrate the input from
the tenperature sensor using a
one-point smart calibration that
adj usts the offset, slope, or both
based on sensor calibration

hi story.
EDT. CAL |Used to nmmnually adjust t he
process sensor of f set and

efficiency and tenperature sensor
of fset and sl ope val ues.

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

settings.
ACL. 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. "Requires an ext er nal
val i dati on devi ce.

Wien in the Calibrate Mdde, the NEXT Snmart Key
rovides access to all Calibrate States.
ressing 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
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escape function is chosen using the Exit

MEASURE Snmart Key.
Key assignnents and the

the Smart
action.

CALBR
No password

" protect for CAL.
.

PASSWD

Use Figure 6-1 to identify
resul ting

PH_CAL
RETURN

Use ORP.CAL or ION.CAL
when configured for such.

7.02 -
PH CAL

MEASURE ~ SELECT

A 4

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

7.02 -
RST.CAL

MEASURE  SELECT

RST.CAL
RETURN

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

NEXT

]

il
3

— 1 L]

; TMP.CAL { AO1.CAL

RRRRRRRRRRRR

MEASURE MEASURE
. pH P CALIBRATE . pH P CALIBRATE

OUT/HOLD OUT/HOLD
CONFIGURE CONFIGURE
TMP.CAL AO1.CAL
DISPLAY DISPLAY
- SPT/TUNE - SPT/TUNE
MEASURE SELECT MEASURE SELECT
NEXT NEXT
‘ @ ‘ ' .
v
MEASURE MEASURE
pH P CALIBRATE pH P CALIBRATE
- OUT/HOLD - OUT/HOLD
CONFIGURE CONFIGURE
EDT.CAL AO2.CAL
DISPLAY DISPLAY
. SPT/TUNE . SPT/TUNE
MEASURE SELECT MEASURE SELECT
NEXT NI
|

:

MEASURE

Figure 6-1. Screen Fl ow D agram For
States of Operation.

Cali brate

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

Process Sensor Calibrate State

The Process Sensor Calibrate State contains
two calibration procedures:

1 1PT. CAL (One-Point Calibration) and
2 2PT. CAL ( Two-Point Calibration).
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PH_CAL

MEASURE
. pH CALIBRATE

\ 4

MEASURE ‘
. PH P CALIBRATE

OUT/HOLD OUT/HOLD
CONFIGURE CONFIGURE '
SECURITY SECURITY ‘
DISPLAY DISPLAY
1 PTCAL SPT/TUNE N EW VAL SPT/TUNE
MEASURE ~ SELECT NEXT MEASURE R A >

—

l
2PT.CAL ‘ ‘ ‘ ‘
RETURN S — - -

‘ If calibration succeeds,

MEASURE display slope and offset
7 O 2 pH CALIBRATE
b OUT/HOLD ‘
CONFIGURE I DSPOAT
SECURITY
2PT.CAL DISPLAY ‘

SPT/TUNE

A 4

MEASURE SELECT '
NEXT If calibration fails, display "BAD.CAL"
— and return to "1PT.CAL" screen.
v <T
MEASURE
7 pH P CALIBRATE
" OUT/HOLD
CONFIGURE
SECURITY
STABL'? DISPLAY
' SPT/TUNE

MEASURE YES NO
PH_CAL
y RETURN

Figure 6-2. Screen Flow D agram For Process
Sensor Calibrate State of Operation.

As with the other states of operation, the two
cal i bration procedures can be togbgl ed by using
the NEXT Smart Key, selected by using the
SELECT Smart Key, and escaped by using the
Exit To MEASURE Smart Key.

Use Figure 6-2 to identify the Smart Key
assignments and the resulting action.
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One-Point Calibrate State

Due to variations in ionic strength between
the sensor reference and process |iquid,
i mproved accuracy can be realized by
conducting a one-point calibration with the
sensor inits final location. Typically, the
analyzer is verified against an external
val i dati on device using a grab sanple. The
One-Point Calibrate State conducts an offset
adj ustnent on the sensor input.

Conduct a One-Point Calibration using Figure
6-2 as a reference and the follow ng
procedur e:

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

2) Verify the process variable value using
an external instrunent having the sane
type of tenperature conpensation and a
grab sanpl e.

3) Confirm the TB84PH Advantage Series
anal yzer displayed reading 1s_STABL?
(i.e., stable) using either the YES or NO
Key. If the NO Key is pressed, the
analyzer wll return to the Process
Sensor Calibrate State. For an unstable
condi tion, conduct one or nore of the
foll ow ng steps:

a) Wit until process [iquid
conposition stabilizes,
b) Check to see if the TB84

Advantage Series analyzer has
detected a Fault condition by
| ooking for the Fault icon on the
LCD. Interrogate the fault by
escaping to the Measure Mode
using the Exit to MEASURE Key and
t he FAULT Info Key in that order
c) See Section 14, Troubl eshooti ng.

| - E67-84-1B

February, 2002 6-4



4) If the reading was stable, enter the NEW
VAL (i.e., new process variable) that
reflects the difference between the grab
sanpl e val ue and the indicated val ue when
t he %rab sanpl e was taken (i.e., Current
TB84PH I ndi cation + [Gab Sanple Val ue -
TB84PH Indication at the tinme the grab
sanpl e was taken]). Use the A Key to
increnent the digit value and the » Key
to nove to the next digit. Press the
ENTER Key to enter the new val ue.

Invalid calibration values will generate the
text string BAD. CAL, and the calibration val ue
will not be accepted. If the new value is

valid, the Efficiencg (i.e., slope value shown
as a percentage of theoretical) will be shown.
Pressing the NEXT Smart Key displays the
O fset value. At this point, the user can
return to the Process Sensor Calibrate State
Rg pressing the NEXT Smart Key or to the

asure Mobde by pressing the Exit To MEASURE
Smart Key.

Note: If a Hold condition is present, the TB84PH
Advantage Series analyzer ‘inquires if this
condi tion should be rel eased.

For nore information on sensor calibration
Eechnlques and troubl eshooting, refer to TP90-

Two- Point Calibrate State

The Two-Point Calibrate State conducts offset
and sl ope adjustments on the sensor input to
determine its response characteristics. This
calibration is typicall conducted before
installation into its inal location and
periodically during the life of the sensor
when the response of the sensor begins to
decr ease. This calibration procedure uses
buffers or standards dependi ng on the_tyPe of
sensor (e.g., pH versus plON, respectively).

When conducting a Two-Point Calibration, the
TB84PH Advant age Series anal yzer initiates an
automatic Hold Al condition. The Hold icon
will begin to flash, and the Hold All
condition wll remain active until the
calibration is conplete.
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Notes: 1) Retain previously entered buffer values.
2) Flash HOLD icon and hold output at
value when 2ptcal. is entered.

HOLD HOLD
MEASURE ‘ MEASURE
P CALIBRATE pH P CALIBRATE
°c OUT/HOLD " OUT/HOLD
CONFIGURE CONFIGURE
TMP SECURITY ‘ H | VAL SECURITY
DISPLAY DISPLAY
SPT/TUNE SPT/TUNE
MEASURE ' MEASURE
ENTER A » ENTER A »
Copl i
HOLD i HOLD
MEASURE ) MEASURE
pH P CALIBRATE pH P CALIBRATE
" OUT/HOLD " OUT/HOLD
CONFIGURE CONFIGURE
L VAL SECURITY ‘ TABL') SECURITY
DISPLAY DISPLAY
O SPT/TUNE S * SPT/TUNE
MEASURE ENTER A ’ ‘ MEASURE YES NO
) AR L,,L,,,g,,“ v | \ |
oD If. calibration succeeds, ‘
display slope and offset
MEASURE — - = - “
4 02 oH p| CALIBRATE . o
. OUT/HOLD . If calibration fails,
CONFIGURE | display "BAD.CAL"
SECURITY | and retum to
STAB L? DISPLAY ' "2PT.CAL" screen.
. SPT/TUNE ‘ !
MEASURE YES NO
|
2PT.CAL
DSP.DAT RETURN
‘iASURE

Figure 6-3. Screen Fl ow D agram For Two- Poi nt
Process Cali bration.

Conduct a Two-Point Calibration using Figure
6-3 as a reference and the follow ng
pr ocedur e:

1) Prepare the Buffer Sol utions.
2) Sel ect the 2PT.CAL in the Process Sensor

Calibrate State of Operation using the
SELECT Key.
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3)

4)

5)

6)

7)

8)

9)

10)

Renove the sensor fromthe process piping
if required.

Enter the TMP°C (i.e, tenperature in
degrees Celsius) of the  buffer or
standard solution using the A Key to
increnent the blinking digit and the »
Kﬁ% to nove to the next digit. Press the
ENTER Key to enter the new val ue.

Enter the LO VAL (i.e., low buffer or
standard value) wusing the A Key to
increnent the blinking digit and the »
Kﬁ% to nove to the next digit. Press the
ENTER Key to enter the new val ue.

Pl ace the sensor in the |low buffer or
standard solution and stir the sol ution
with the sensor in a slow circular
not i on.

Once the reading is stable, confirm by
using either the YES or NO Key at the
STABL? (i.e., stable) text pronpt.

Enter the H VAL (i.e., high buffer or
standard value) wusing the A Key to
increnent the blinking digit and the »
Kﬁ%_to nove to the next digit. Press the
ENTER Key to enter the new val ue.

Renove the sensor fromthe | ow buffer or
standard solution, rinse the sensor, and
pl ace the sensor in the high buffer or
standard solution and stir the sol ution
with the sensor in a slow, circular
not i on.

Once the reading is stable, confirm by
using the YES or NO Key at the STABL?
(i.e., stable) text pronpt.
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Invalid calibration values will generate the
text string BAD. CAL, and the calibration val ue
wll not be accepted.. If the values are
valid, the EffICIenCK (i.e., slope value shown
as a percentage of theoretical) will be shown.
Pressing the NEXT Smart Key displays the
O fset val ue. At this point, the user can
return to the Process Sensor Calibrate State
Ré pressing the NEXT Smart Key or to the

asure Mode by pressing the Exit To MEASURE
Smart Key.

Note: If a Hold condition is present, the TB84PH
Advantage Series analyzer ‘inquires if this
condi tion should be rel eased.

For nore information on sensor calibration
Eechnlques and troubl eshooting, refer to TP90-

Tenperature Calibrate State

The Tenperature Calibrate State is a smart
calibration routine that allows for both
single- and dual-point calibration. By
calrbrating the tenperature at two points
which are at |east 20°C apart, the TB84PH
Advantage Series analyzer automatical |y
adj usts the offset 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
measur ement 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
cal i bration val ues including the process sensor;
therefore, the process sensor wll require
cal i bration after perform ng t he eset
Cal i bration procedure.
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 Toggle between degrees C and degrees F.
Show last selected units. 1

MEASURE

O ( : P CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
U N ITS SPT/TUNE

MEASURE ENTER A ‘

MEASURE
P CALIBRATE
°c OUT/HOLD

CONFIGURE
SECURITY

STAB L’? DISPLAY

SPT/TUNE

MEASURE NO

Aﬁ‘ rYE

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

N EWVAL DISPLAY

SPT/TUNE

MEASURE

EN"I'ER 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. Scr een Flow Diagram For
Tenperature Calibrate State of Operation.

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 anbient tenperature.

2) Sel ect the Tenperature Calibrate State of
Operation using the SELECT Key.
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3) Set the engineering unit by pressing the a
Key to tggﬂle the unit between °C (i.e.,
degrees sius) or °F (i.e., degrees
Fahrenheit), and press the ENTER Key to
use the displayed engineering unit.

4) Confirm the displayed reading is STABL?
(i.e., stable) using either the YES or NO
Key. If the NO Key is pressed, the
TB84PH Advantage Series analyzer wll
return to the Tenperature Calibrate

St at e. For an unstable condition

conduct one or nore of the follow ng

st eps:

a) Wai t unti | t he tenperature
stabili zes,

b) Check to see if the TB84PH

Advantage Series analyzer has
detected a Fault condition by
| ooking for the Fault icon on the
LCD. Interrogate the fault by
escaping to the Measure Mde
through 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

tenperature as the NEW VAL (i.e., new
tenperature value) using the A Key to
increnment the blinking digit and the »
Kﬁ% to nove to the next digit. Press the
ENTER Key to enter the new val ue.

6) Repeat steps 1 through 5 once the sensor
has been nounted in its final installed
| ocati on; however, 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 nmany applications,
this Calibrate State facilitates quick and
easy access to these calibration values for
t roubl eshoot i ng purposes.

Conduct an Edit Calibration wusing 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., efficiency)

| - E67-84-1B

February, 2002 6- 10



3)

4)

5)

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 40
to 150%

Edit the sensor PV OFF (i.e., offset)
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
t enper at ure sl ope val ue. ress the Exit
To MEASURE Key to escape to the Measure
Mode. Valid offset values range from
-1000 to +1000 mllivolts.

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
Nbd$'5 Valid sl ope values range fromO0. 2
to 1.5.

Edit the tenperature TMP. OFF val ue 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 value or to proceed to the Edit
Calibrate State. Press the Exit To
MEASURE Key to escape to the Measure
Mode. Valid offset values range from -40
to +40°C.

| - E67-84-1B

February, 2002 6- 11



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.

When interrogating the calibration values
after a reset has been performed, the slope
and offset values for both the sensor and
tenperature will be set to 100% 1. 000 and 000
m | livolts/000°C, respectively.

Conduct a Reset Calibration wusing the
fol |l om ng procedure.

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

2) Confirm or refuse the RESET? operation
using either the YES or NO Key,
respectively.

Note: The Reset Calibration State will reset al
calibration values; therefore, the process
sensor and tenperature sensor wll require
calibration after perform ng the eset
Cali bration procedure

Anal og Qutput One Calibrate State

The Anal og Qutput One Calibrate State trins
the output si gnal to mintain precise
transm ssion of the process variable to the
final nonitoring system Though the TB84PH
Advant age Series analyzer output current is
factory calibrated, the output can be trinmmed
to conpensate for other |nput/Qutput devices.

Conduct an CQutput 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 0 or 4 mllianpere output
signal. Press the ENTER Key to enter the
new value or to proceed to the 20
m | 1ianpere output |evel.

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 CQutput
Cal i brate State.
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Note: |f the output |evel has been adjusted and
the adjusted |evel has been entered using the
Enter = Key, this adjusted value wll be
permanently stored. To rectify a bad
calibration, the output calibration procedure
nmust be repeat ed.

Anal og Qutput Two Calibrate State

The Anal og Qutput Two Calibrate State trins
the output signal to nmamintain precise
transm ssion of the process variable to the
final monitoring system Though the TB84PH
Advant age Series analyzer output current is
factory calibrated, the output can be trinmed
to conpensate for other |nput/Qutput devices.

Conduct an CQutput Calibration wusing the
foll owi 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 0 or 4 nmllianpere output
signal. Press the ENTER Key to enter the
new value or to proceed to the 20
m | |ianpere output |evel.

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 Cutput
Calibrate State.

Note: |f the output |evel has been adjusted and
the adjusted |evel has been entered using the
Enter = Key, this adjusted value wll be
permanently stored. To rectify a bad
calibration, the output calibration procedure
nmust be repeat ed.
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SECTION 7 - QUTPUT/ HOLD MODE

| NTRODUCTI ON

The CQutput/Hol d Mode of Operation provides the
ability to set the outputs to fixed levels
and/ or states, change the output ranges, danp
thekoutput signals, or disable the diagnostic
spi ke.

OQUTPUT/ HOLD STATES OF OPERATI ON

The Qutput/Hol d Mode consists of six states of
operation. Table 7-1 describes the function
of each state of operation.

Table 7-1. Qutput/Hold States

State 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 at e.

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

AQ2. RNG Used to change Anal og Qut put Two
range.

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

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

In the Qutput/Hold Mde, the NEXT Smart Key
sequentially noves the wuser to all 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 Snmart Key.
Use Figure 7-1 to identify Smart Key
assignments and the resulting action.
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No password

[~ protect for OUT.
‘ PASSWD

7.02 -

>
HOLD
MEASURE ~ SELECT NEXT
_| Bypass for ION.CON
‘ Configurations.
| 7.02 -
' - [ ]
AO1.RNG
‘ MEASURE ~ SELECT

P

7.02 -

AO2.RNG

MEASURE SELECT

v

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

7.02 -~

>
MEASURE ~ SELECT
NEXT
] L]
| Bypass for BASIC or 0%
Configuration setting.
7.02 -
- 4

SPIKE

MEASURE SELECT

Figure 7-1.

t /
%epu%ol _
descri ptions
Oper at i on.

Scr een
Id State
oW ng

of

Fl ow

of eration.
su SeCtCIpOI’lS

MEASURE

contain

Di agr ans

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

MEASURE
CALIBRATE
OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

SRR

For

detail ed

each Qutput/Hold State of

Hol d/ Rel ease Hold Qutput State

The Hold Qutput State allows a user to fix the

anal og and relay outputs to captured
and states or

states, or

to manual |
rel ease al

| evel s or states.

evel s

e/ set levels and
previously held
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[ ~ AnyHOLD active
Retain HOLD, FAULT,

and SPIKE in all other { oo |
screens while active. ‘
' MEASURE
‘ 7 . 02 PH CALIBRATE
» OUT/HOLD
\ CONFIGURE
‘ SECURITY
REL.HLD DISPLAY
) SPT/TUNE
‘ MEASURE YES NO

I

4 ' Release all HOLDs

MEASURE

pH CALIBRATE

" » OUT/HOLD
CONFIGURE

SECURITY

HLD.ALL
- SPT/TUNE
MEASURE YES NO

L—‘ HOLD_A
Hold all outputs at

current value.
Figure 7-2. Screen Flow Diagrans For Hold

Rt at gegh qB?/ratl'—ii(%bre 7-1, an active Hold

condition can e conpletely renoved or

manual ly altered. [If a Hold condition is not
active, the option to Hold AIl (i.e., HLD. ALL)
is given. In the latter case, confirmtion

of this action using the YES Key causes the
TB84PH Advant age Series analyzer to hold all
analog and relay outputs at the levels and
states captured when confirnmation is made.

If a Hold All or Release Hold action in 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.
Figure 7-3 and 7-4 show the progranm ng
pr?npts, smart key assignnents, and resulting
actions.

| - E67-84-1B

February, 2002 7-3



v |
,
MEASURE % MEASURE
PH CALIBRATE CALIBRATE
- » OUT/HOLD - » OUT/HOLD
CONFIGURE CONFIGURE,
O SECURITY SECURITY
DISPLAY DISPLAY
HLDA 1 SPT/TUNE HLDLEV SPT/TUNE ‘
MEASURE YES NO MEASURE
ENTER A > ,
[ I Lo
If NO and AO1 is
held, release hold.
T
,
MEASURE % MEASURE '
PH CALIBRATE CALIBRATE
- » OUT/HOLD - » OUT/HOLD
CONFIGURE CONFIGURE,
SECURITY SECURITY
DISPLAY DISPLAY
HLD.AQ2 DiSPLAY HLD.LEV e
MEASURE YES NO MEASURE ENTER A > )
P Pi— ro—
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 outputs can be
held to any specified |level or state,
respectively. A Hol d condition is
conmi ssioned using the YES Key and declined
using the NO Key. The hold | evel and/or state
is set using the arrow(s) and Enter Keys.

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

1) Sel ect the Hold State of Operation using

t he SELECT Key.
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7.02 -

HLD.DO1

MEASURE YES NO

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

]

OFF

STATE

MEASURE
ENTER A

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

If NO and DO1is
held, release hold.

7.02 -

HLD.DO2

MEASURE YES NO

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

4—1 ‘

MEASURE
CALIBRATE
p OUT/HOLD
CONFIGURE ‘
SECURITY
DISPLAY
SPT/TUNE

If NO and DO2 is

held, release hold.

7.02 -

HLD.DO3

MEASURE YES NO

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

OFF

STATE

MEASURE
ENTER A

MEASURE ‘
CALIBRATE
» OUT/HOLD
CONFIGURE
SECURITY
DISPLAY
SPT/TUNE

If NO and DO3 is

held, releas‘e?
MEASURE

Figure 7-4. Screen Flow D agram For Setting

8peci HPtdreRhY t%ié't p\%

pressi ng

out puts usin
To MEASURE

Mbde.

3) For each out put,

the indicated output
rel ease the indicated output.
Exit To MEASURE Key

Measur e Mode.

4) For

held anal og outputs,
value using the A Key to increnent

. St BtBsALL)
S Key,

or the

out puts by
or hold specific

the NO Key. Press the Exit
ey to escape to the Measure

use the YES Key to hold

Key to
Press the

to escape to the

set

the hold
t he
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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

REQSURE Key to escape to the Measure
e.

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

e.

Note: If the YES key was used to commission a
hold condition on any output, initiating the
escape function will not affect the conm ssioned
Hol d condition. To release this Hold condition,
the Hold State nust be re-enter and the Hold
condition released either by using the YES Key
when request ed to rel ease al | hol d
conditionQZJ.e., REL. HLD) or by removing the
hold ~condition using the 'NO Key when
i ndividual ly setting each output.

If a hold condition(s) already exists and the
user selects the Hold State of Operation, the
TB84PH Advant age Series anal yzer will request
whet her all hold conditions should be rel eased
(i.e., REL.HLD). Press the YES Key if al
hol d conditions should be rel eased and the NO
Key to edit the existing hold conditions.

Anal og Qutput One Rerange State

The Anal og Qutput One Rerange OQutput/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-11near 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 Mbde, for information on view ng and
nodi fyi ng the non-linear break points.

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

1) Sel ect 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
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(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
t he ENTER K§¥ to enter the new val ue, or

press the ENTER Key to continue to the 20

m | lianpere val ue. Press the Exit To

I\/MI;QSURE Key to escape to the Measure
e.

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 millianpere 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 Mde u5|ng the Exit To
Measure Key wit hout adjust|n? the 20 mllianpere
value, the output range will now reflect the
newly entered zero or four mllianmpere point.

Anal og CQut put Two Rerange State

The Analog Qutput Two Rerange OQutput/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
val ue 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 ow ng procedure:

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

| - E67-84-1B

February, 2002 7-7



2) Edit the process variable value for the
zero or f our mllianpere poi nt
(determ ned by t he anal yzer’s
configuration) using the A Key to
increnent the blinking digit and the »
Key to nove to the next digit and press
t he ENTER ﬁ$¥ to enter the new val ue, or
press the ENTER Key to continue to the 20

m | |ianpere val ue. Press the Exit To
REQSURE Key to escape to the Measure
e.

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 mllianpere 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 Mde u5|ng the Exit To
Measure Key wi t hout adjust|n? the 20 m|llianpere
value, the output range will now reflect the
new y entered zero or four nillianpere 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. Danping value can be set fromO0.0
to 99.9 seconds and represents the tine
required to reach 63.2% of a step change.

For Basic configurations, the danping value is

aﬁplied to the analyzer’s input signals. In
this case, danping wll be applied to the
di splayed process variables and anal og
out put s. For  Advanced configurations,
different danping values can be applied to
each output elenment (i.e., the i spl ayed

process variables, Analog Qutput One, and
Anal og Qut put Two.)
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BASIC configuration only kf - e — - - — -

ADVANCED configuration only

Fi gure 7-5.

«+ - - — - - — - -
v 4 |
,
MEASURE MEASURE
CALIBRATE CALIBRATE
- OUT/HOLD " p OUT/HOLD
CONFIGURE CONFIGURE
SECURITY SECURITY
DISPLAY DISPLAY
SECS SPT/TUNE DSP'SEC SPT/TUNE
VEASURE e A VESUE  enrer A »
‘ ¢ | ‘ | P
,
MEASURE '
CALIBRATE
. »{ OUTHOLD |
CONFIGURE
SECURITY
AO1.SEC
" SPT/TUNE
VEASURE  nrer A »
Pl i

MEASURE

O 0 CALIBRATE
. P OUT/HOLD ‘
CONFIGURE

SECURITY

AO2.SEC DISPLAY

SPT/TUNE

MEASURE ‘

ENTER A »
L

MEASURE

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)

2)

Select the Danping State of Operation
usi ng the SELECT Key.

Edit the new danping value 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
value. Press the ExXit To MEASURE Key to
escape to the Measure Mode.

| - E67-84-1B

February, 2002 7-9



Spi ke State

The Spike 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
t he 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
pr ocedur e:

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

2) Toggl e the spi ke output function to the
desired state (i.e., OFF or usi ng the
A Key, and press the ENTER Key to
accept. 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 Mde
will not re-enable the Spike State. he Spi ke
State can onlg be turned ON or OFF in the
Qut put/ Hol d Mode of COperati on.
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SECTI ON 8 - CONFI GURE MODE

| NTRODUCTI ON

The Configure Mde of Operation establishes
the operating paraneters of the TB84PH
Advant age Series analyzer. These paraneters
include programmng type, analyzer type,
sensor type, tenperature conpensation type,
anal og output ranges, relay output paraneters,
danpi ng value(s), diagnostic functionality,
Fafelynde | evel s, and spi ke magnitude (i.e.
evel ).

A description of each configuration item and
related paraneters will be included. Review
each of the following sections Dbefore
configuring the TB84PH Advantage Series
anal yzer.

PRECONFI GURATI ON DATA REQUI RED

Before attenpting to configure the TB84PH
Advantage Series analyzer, the follow ng
requi renents nust be defi ned.

Anal yzer paraneters.

Anal og Qut put Range val ues.

Rel ay Qut put function and paraneters.

Security requirenents.

o~ 0D PE

Sensor Diagnostic functionality.

Use the worksheets found in Appendix Cto help
establish the proper settings for any given
appl i cati on. Use these sheets during the
conflﬂpratlpn 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
eration, a decision point is reached to
dify or Viewthe configuration of the TB84PH

Advantage Series analyzer. The Modify
Configure State enabl es anal yzer options to be
set and saved into nenory. In order to

provide the ability to secure the Mdify
Configure State yet leave the ability to view
configuration information, the View Configure
Stgte can be entered wi thout using a security
code.
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No NEXT for BASIC

| - instruments
CONFIG
Q L _Nopassword e — - o
protect for config. —‘
\

‘ ™ Last Selected
I

.
MEASURE MEASURE '
PH CALIBRATE ‘ . pH CALIBRATE
" - OUT/HOLD ‘

OUT/HOLD

| CONFIGURE ‘ P CONFIGURE

SECURITY SECURITY
MODIFY ore | | BASIC e |

MEASURE SELECT ! ‘ MEASURE
NEXT J ENTER NEXT !
;j* T e \
v ‘

MEASURE MEASURE
oH CALIBRATE PH CALIBRATE
" - OUT/HOLD

OUT/HOLD
| CONFIGURE P CONFIGURE
SECURITY SECURITY
DISPLAY DISPLAY
VI EW 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.

If No Configuration changes _
ﬁ Were Made.

‘ oH MEASURE
7 CALIBRATE

' b OUT/HOLD

‘ P CONFIGURE

SECURITY

SAVE? DISPLAY

SPT/TUNE

!
MEASURE YES NO
Does Not Save
Changes Saves Changes MEASURE

Fi gure 8-1. Screen Flow Diagram For
Modi fy/View and Basic/Advanced Configure

Realseerofi PR glif @N8-1, the TB84PH Advant age
Series anal yzer queries if the user would |ike
to Modify the configuration. Pressing the YES
Smart Key noves the user into the Mdify
Configure State, pressing the NO Smart Key
noves the user to the View configuration
&uery, and pressing the Exit To MEASURE Snart
ey escapes to the Measure Mbde.

If a configuration requires nodification and
the user 1s in the View Configure State,
access to the Mdify Configure State is
E{)ow ded through a HotKey function. The

tKey links the View Configure State to the
Modi fy Configured State using the ENTER Smart
Key. For  exanple, the TMP. SNS gg.e.,
tenperature sensor) in the View Configure
State can be nmodified from PT 100 to None by
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Bressing t he ENTER Smart Key when view ng the
T 100 option. An internediate confirmation
screen W ll query the user on their desire to
nodi fy this option using the YES and NO Smart
Keys. If the Mddify Configure State has been
secured, the security code will be requested.
Hgon entering the correct code or if the

dify Configure State has not been secured,
t he TB84PH Advant age Series analyzer wll go
directly to TMP. SNS Modify Configure State and
allow the user to change the tenperature
sensor type. After conpleting the change,
pressing it To MEASURE Smart Key noves the
user to the configuration SAVE? State.
Pressing the YES Smart Key saves the new
tenperature sensor option and returns the
anal yzer to the Measure Mdde.

BASI C/ ADVANCED PROGRAVM NG MODE

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

The Basic Programm ng Mdde contains a subset
of configuration options found in the Advanced
node. Separation into two progranm ng groups
i s advant ageous when limted functionality Is
desired. Fewer options reduces confusion and
the possibility of configuration errors.

When Advanced Pro ranning is ordered, the
Brogrannlng t oggl e ?l.e., asi c/ Advanced) nust
e set in two [ocations: the User State in the
Uility Mode and the Mddify Configure State in
the Configure Mode. |In order to select either
t he Basi c or Advanced Progranm ng Mdde in the
Modi fy Configure State, the Progranm n% Mbde
must be set to Advanced in the User State.
See Section 11, Uility Mde, for nore
information on setting the User State
programm ng node to Advanced.

Wien in the Configure Mde and Advanced
progranm ng has been set in the User State,
t he TB84PH Advant age Series anal yzer queries
if the wuser woul i ke Basic progranm ng.
Pressing the ENTER Smart Key noves the user to
the Modify Configure States, pressing the NEXT
Smart Key noves the user to the Advanced
Réggrannlng query, and pressing the Exit To

URE Snart Key escapes to the Measure Mde.
To set the analyzer to Advanced progranmm ng,
the user presses the ENTER Smart Key when
queried to set the progranm ng to Advanced.
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See Figure 8-1 for the correspondi ng screen
flows.

MODI FY CONFI GURE STATES OF OPERATI ON

Since the View Configure State only displays
the configured options, the follow ng
sections wll strictly focus on each Mdify
Configure State and the avail able options for
t hese states.

The Mdify Configure State contains all the
avai l able  settings that establishes the
functionality of the TB84PH Advantage Series
anal yzer. pon recei pt of the analyzer, the
def aul t configuration  (unless ot herw se
sBeC|f|ed by the custonmer when ordering the
TB84PH Advant age Series anal yzer) will be used
once the analyzer has been powered. See the
Preface or Appendix C for the default
configuration settings.

Before installing the  anal yzer, t he
configuration should be nodified to reflect
the final installed application. The Mdify
Configure States define the sensor interface,
out put _paraneters, and  diagnostic
functionality. Table 8-1 describes each of
t hese progranm ng nodes and their function.
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Table 8-1. Modify Configure States

State

Function

Pr ogr ammi ng
Mode

ANALZER

Used to define the &pe of analyzer. Choices
include pH, ORP, plON, and lon Concentration
(1 ON. CON) .

Basi ¢/ Advanced

TMP. SNS

Used to define the type of tenperature sensor.
Choi ces include None, Pt100, and 3k Bal co.

Basi ¢/ Advanced

TC. TYPE

Used to define the type of tenperature
conpensation. Choices include Manual Nernsti an,
Automatic Nernstian, and Automatic Nernstian
with Sol ution Coefficient.

Basi ¢/ Advanced

ACL. OUT

Used to set Anal og Qutput One range.

Basi ¢/ Advanced

AC2. OJT

Used to set Anal og Qutput Two range.

Basi ¢/ Advanced

RELAY1

Used to set Relay Qutput One function and
arameters. Choi ces include Setpoint, Cycle
i mer, Diagnostics, and C eaner.

Basi ¢/ Advanced

RELAY2

Used to set Relay Qutput Two function and
arameters. Choi ces include Setpoint, Cycle
i mer, Diagnostics, and Cl eaner.

Basi c/ Advanced

RELAY3

Used to set Relay Qutput Three function and
aramet ers. Choi'ces include Setpoint, Cycle
i mer, Diagnostics, and C eaner.

Basi ¢/ Advanced

DAMPNG

Used to reduce fluctuation in the display val ues
and out put signals.

Basi ¢/ Advanced

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 Qut put One when a detected error results
in a condition that renders the analyzer
iH_no erable. Choices include fail Low or fail
i gh.

Basi ¢/ Advanced

SAF. MD. 2

Used to define the output signal state for
Anal og Qutput Two when a detected error results
in a condition that renders the analyzer
iH_no erable. Choices include fail Low or fail
i gh.

Basi ¢/ Advanced

SPI KE

Used to set the spi ke nagnitude |evel.

Advanced

As with the other nodes

NEXT Snart

_ and states
operation, the NEXT Smart Key provides access
to all Modi f& Configure States.

ey sequentially noves (
t hrough each state. This cycle repeats until
a Mdify Configure State is sel ected using the

Pressing the
t he user

SELECT Smart Key or the escape function

chosen using the Exit To MEASURE Snart
Use Figure 8-2 and 8-3 to identify the Smart

Key assignnents and the resulting action.

When selecting a Mdify Configure State,
[ [ item within
state will be the first itemshown. This item
item until

configured (i.e., active)

will remain the configured

itemis entered and the configuration saved.
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MEASURE SELECT

NEXT

L]

MEASURE SELECT

XT

) 4

MEASURE SELECT
NEXT

L]

ANALZR
RETURN

— )

;

|

AO1.0UT

I — N

\ 4

¢<

MEASURE SELECT

NEXT

]

Bypass for ION.CON

MEASURE SELECT

r

MEASURE SELECT

NEXT

[

RETURN

()

MEASURE MEASURE
7 02 pPH CALIBRATE 7 02 pH CALIBRATE
- OUT/HOLD " OUT/HOLD
p CONFIGURE CONFIGURE
SECURITY SECURITY
DISPLAY DISPLAY
ANALZR SPT/TUNE AO1 'OUT SPT/TUNE

A02.0UT
RETURN

b

MEASURE MEASURE
7 O 2 pH CALIBRATE 7 0 2 pH CALIBRATE
- OUT/HOLD " OUT/HOLD
p CONFIGURE CONFIGURE
SECURITY SECURITY
DISPLAY DISPLAY
TMP'SNS SPT/TUNE AOZ'OUT SPT/TUNE

z
2
3

RELAY1
RETURN

MEASURE MEASURE
7 02 pH CALIBRATE 7 02 pH CALIBRATE
- OUT/HOLD " OUT/HOLD
P CONFIGURE CONFIGURE
SECURITY SECURITY
DISPLAY DISPLAY
TCTYPE SPT/TUNE RELAY1 SPT/TUNE

P
kdme To ZLEV

EXIT

Figure 8-2. Screen Flow Diagram For Modify
Configure States of Qperation - Part One.

(o]
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RELAY2
RETURN

- DIAGS
*‘ RETURN

MEASURE MEASURE
. pH CALIBRATE . pH CALIBRATE

OUT/HOLD OUT/HOLD
P CONFIGURE P CONFIGURE
SECURITY SECURITY
DISPLAY DISPLAY
RELAY2 DIAGS

MEASURE ~ SELECT

MEASURE SELECT
NEXT NEXT
ﬁ‘ — L ! DIAGS
‘ J
SAF.MD1
RETURN
RELAY3

RETURN MEASURE
7 pH CALIBRATE
" OUT/HOLD
P CONFIGURE

SECURITY

SAF.MD.1

SPT/TUNE

MEASURE MEASURE ~ SELECT
7 O 2 pH CALIBRATE . NEXT .
. OUT/HOLD L
CONFIGURE Y
SECURITY

R E LAY3 DISPLAY RETURN
SPT/TUNE

MEASURE ~ SELECT NExXT 7 O 2 MEASURE

pH CALIBRATE

L 1 - OUT/HOLD

y P CONFIGURE
SECURITY
SAF.MD.2

SPT/TUNE

o6

A 4

NEXT
T T

MEASURE ~ SELECT
DAMPNG !
RETURN Y ‘ SAF.MD2
Bypass for BASIC
v
\

MEASURE ‘ MEASURE
. pH CALIBRATE ) . pH CALIBRATE

OUT/HOLD OUT/HOLD
P CONFIGURE ‘ P CONFIGURE
SECURITY SECURITY
DISPLAY DISPLAY
DAMPNG SPT/TUNE ‘ SPIKE SPT/TUNE

MEASURE SELECT MEASURE SELECT
NEXT NEXT
T i

Figure 8-3. Screen Flow D agram For Modify
Configure States of Qperation - Part Two.
The follow ng subsections contain detailed
descri ptions of each Mddify Configure State of
Oper ati on.

Anal yzer State (Basic/Advanced)

The Analyzer State sets the type of
measur enment Ll . €., process variable) and nust
coincide with the type of sensor being used.
Table 8-2 describes the function and
programm ng node of each state.

Tabl e 8-2. Analyzer States
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State

Functi on

Pr ogr anm ng
Mode

PH

Used to neasure the pH of a solution
Phocess vari abl e engineering units are
pH.

Basi ¢/ Advanced

Used to neasure the Oxidation Reduction
Potential (ORP) of a solution. Process
vari abl e engi neering units are
mlliVolts (rng.

Basi ¢/ Advanced

Pl ON

Used to nmeasure the concentration of a
specific ion in a solution. The sensor
must use a neasurenent el ectrode
specific to the ion of interest.
Process variable engineering units are
mlliVolts (V).

Basi ¢/ Advanced

| ON. CON

Used to neasure the concentration of a
specific ion in a solution. The sensor
must use a neasurenent el ectrode
specific to the 1ion of interest.
Process variabl e engi neering units are
set by the user, and the output is
directly proportional to those wunits
and is established by the nunber of
concentration decades.

Advanced

pH Anal yzer State (Basic/Advanced)

The pH Anal yzer State contains three types of
sensors: d ass, Antinony, and Custom Table

8-3 describes the function
nmode of each state.
Tabl e 8-3. pH Anal yzer States

and progranmm ng

State

Functi on

Pr ogr anm ng
Mbde

PH. GLAS

Used when the associated sensor has a
standard gl ass neasuring el ectrode.

Basi ¢/ Advanced

ANTIMNY

Used when the associ ated sensor has an
anti nony neasuring el ectrode.

Basi ¢/ Advanced

CUSTOM

Used when the associated sensor has a
measuring electrode wth a unique
| sopot enti al poi nt and asynmetric
potenti al .

Advanced

For Advanced configurations using the PH GLAS

and ANTMNY Anal yzer States,

ref erence i npedance) val ue can be manua

the REF Z fi.e”
y set

to a new value or left at the default val ue of
100 kohns. The REF Z is the reference
el ectrode i npedance value that will trigger a
di agnostic condition. This value is set using

| - E67-84-1B February, 2002
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the A Smart Key to increment and the » Smart
Key to nove. The ENTER Snart Key accepts the
new value. See Section 13, Diagnostics, for
more information on diagnostic reporting.

The reference inpedance of a new ABB sensor is
typically 1 to 2 kohns as neasured by the
diagnostic circuit of the TB84PH Advantage
Series anal yzer. Performance of the reference
electrode is typically unaffected up to 100
kohms (i.e., 'the default REF Z value).
Adjustnment to other resistance values up to
1000 kohms is allowed; however, acceptable
erformance of the sensor nust be determ ned

the wuser and the resistance values
accordantly adj usted.

For the CUSTOM State, the [SOPT (i.e.,
| sopotential pH value) and ASY.POT (i.e.,
Asymmetric Potential value) nust be entered
using the A Smart Key to increment the
blinking digit, the » Snart Key to nobve to
the next digit, and the ENTER Smart Key to
enter the new value. The REF Z value can al so
be adjusted and nust be set as previously
descri bed.

ORP and pl ON St ates (Basic/ Advanced)

The ORP or plON Analyzer States are set by
pressing the ENTER Smart Key on the desired
state when di splayed using the NEXT Smart Key.
For Advanced configurations, the ORP and pl ON

States wi || re_clguirethe user to enter the REF
Z val ue. The REF Z (i.e., reference
i npedance) i's t he reference el ectrode

i npedance val ue that will trigger a diagnostic
condi tion.

| - E67-84-1B
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The REF Z value is set using the A Smart Key
to increment the blinking digit, the » Smart
Key to nove to the next digit, and the ENTER
Smart Key to enter the new value. See Section
13, D agnostics, for nore information on
di agnosti c reporting.

|l on Concentration State (Advanced)

The ION.CON (i.e., lon Concentration) State
allows for plON sensor inputs to be converted
to concentration units such as ppb and(Ppm
This state uses tenperature conpensated mv
val ues and applies a logarithm c function that
has a fixed end point in mllivolts, an ion
val ence ranging from -3 to +3, and an end
p0|2508agn|tude whi ch can be set to 10, 100,
or :

The I ON. CON State functions by associatin? an
end mllivolt value to an end magnitude val ue.
The val ence determ nes the n1|_ivo|t_change
per decade of concentration and is defined by
the Nernst Equation (i.e., 59.16 mV/ decade for
a valence equal to 1, 29.58 nV/ decade for a
val ence equal to 2, and 19.72 nV/ decade for a
val ence equal to 3). If the valence is
negative  the mllivolt/concentration
relationship will have a negative slope. The
nunber of magnitudes defines the analyzer
output. For exanple, two magnitudes woul d set
the output to 0-10% for the first magnitude
and 10-100% for the second magnitude.

Configure an |ON CON Analyzer State using
Figure 8-4 as a reference and the follow ng

procedur e:
1) Enter the ION.CON State using the ENTER
ey.

2) Set the engineering UNIT by toggling to
t he desireg unit using the NEX% Key and
entering the unit using the ENTER Key.

3) Set the VALENC (i.e., valence) Dby
i ncrenmenting or  decrenenting t he
di spl ayed value using A and Vv Keys
respectively, and entering the new val ue
usi ng the ENTER Key.
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IONCON

MEASURE MEASURE '
pem CALIBRATE CALIBRATE ‘
OUT/HOLD OUT/HOLD
P CONFIGURE P CONFIGURE
SECURITY MAGS SECURITY '
DISPLAY DISPLAY
UNIT SPT/TUNE SPT/TUNE ‘
AS|
VEASURE \rer NEXT VEASURE  cver A \ }
[ I
- -~ - -~ -
.
MEASURE MEASURE '
oo CALIBRATE CALIBRATE ‘
OUT/HOLD OUT/HOLD
P CONFIGURE P CONFIGURE
NIT SECURITY END MAG SECURITY '
DISPLAY DISPLAY
U SPT/TUNE . SPT/TUNE ‘
MEASURE ENTER NEXT MEASURE ENTER A v \
[ I
- -~ - -~ - - - - - - -
. .
‘ |
MEASURE ' mv MEASURE '
- CALIBRATE ‘ - CALIBRATE
OUT/HOLD OUT/HOLD
P CONFIGURE P CONFIGURE |
VALENC DSPLAY END MV
DISPLAY DISPLAY
SPT/TUNE ‘ SPT/TUNE
AS AS|
VEASURE  over A v } VEASURE vrer A » ‘
‘ | I [

CONFIG
EXIT

Figure 8-4. Screen Flows For lon Concentration
Configure State of Operation.

4) Set the
i ncrenenting _
di spl ayed value wusing A
, and entering the new val ue

respective
ER Key.

I
using the E

MAGS

or

5) Set the END. MAG (i.e., ending
by increnmenting

di spl ayed value wusing A
, and entering the new val ue

respective
ER Key.

I
using the E

6) Set the END W (i.e., _
the A Key to increnent
and the » Key to nove to

by using
blinking digit

decrenenti ng
and

endi ng

., magni tudes) by
decrenenti ng t he
and v Keys

magni t ude)

vV Keys

mllivolt)

the next digit and pressing the ENTER Key
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to enter the new val ue.

7) Set the REFZ (i.e., reference inpedance)
by using the A Key to increnent the
blinking digit and the » Key to nove to
the next digit and pressing the ENTER Key
to enter the new val ue.

Tenperature Sensor State (Basic/Advanced)

The Tenperature Sensor State configures the
tenperature input for a Pt100, 3 kohm Bal co,
or no (i.e., NONE) RTD.

Set the Tenperature Sensor State using the
fol |l ow ng procedure.

1) Eelect the TMP. SNS State using the SELECT
ey.

2) Choose the desired tenperature sensor by
using the NEXT Key to toggle between
NONE, 3K. BLCO (i.e., 3 kohm Bal co), and
PT100, and enter the tenperature sensor
by using the ENTER Key when the correct
sensor 1s displayed in the secondary
di spl ay.

Tenper at ure Conpensation State (Basic/ Advanced)

Tenperature affects the process variable in
two ways. The first effect (i.e., Nernstian
Ef fect) causes the sensor output to increase
with increasing tenperature. In the case of a
H sensor, the increase is roughly 0.03 pH pH
nit From 7pH 10°C.  Since ABB pH sensors use
Silver/Silver Chl ori de Measur enent and
Reference Half Cells, the isopotential point
(i.e., the pH value that is unaffected by
tenperature) of these sensors is 7 pH

The second tenperature effect is on the actual
chem stry of the solution. Since ion
di sassociation can be a function  of
tenperature, ion properties such as pH, ORP
and plON are affected by changes in process
tenperature. These effects can be enpirically
determned and included in the tenperature
conpensation process using the Automatic
Ner nsti an wth ~Sol ution Coef fi ci ent
Tenper at ure Conpensati on opti on.

The Tenperature Conpensation State sets the
desired conpensating nethod. The three states
of tenperature conpensation include Mnual
Nernstian, Automatic Nernstian, and Automatic
Nernstian with Sol ution Coefficient. Table 8-
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4 describes the function and programm ng node

of each state.

Tabl e 8-4. Tenperature Conpensation States

State

Functi on

Pr ogr amm ng
Mode

MANUAL

Used when a fixed tenperature value
can be a%plledllnstead of a neasured
val ue. he initial value is set at
25°C. Use the Tenperature Calibrate
State to change the fixed tenperature
val ue. Nernstian conpensation is
applied using the fixed tenperature
val ue.

Basi ¢/ Advanced

AUTO

Used when a neasured tenperature val ue
is being provided by a tenperature
sensor. Nernstian ‘conpensation is
appl i ed using the neasured val ue.

Basi ¢/ Advanced

AUT. SOL

Used when a neasured tenperature val ue
is being provided by a tenperature
sensor. Nernstian conpensation and a
solution coefficient is applied using
t he measured val ue.

Advanced

Manual Nernstian State (Basic/Advanced)

Manual tenperature conpensation adjusts for

tenperature effects of the

sensor at a

specific tenperature. A tenperature sensor is

not required (i.e., NONE for

TMP. SNS).  The

Manual Nernstian State is only applicable for
pH Analyzer States.  The displayed process
variable (i.e., pH) is standardized to 25°C.
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When using the Mnual Nernstian State, the
process tenperature will be automatically set
to 25°C. To adjust the tenperature to other
val ues, use the Tenperature Calibrate State
and set the tenperature to the new value as
sPeC|f|ed in Section 6, Calibrate Mdde. The
?458%able solution tenperature range is 0 to

Set the Tenperature Conpensation State to
Manual Nernstian State using the follow ng
pr ocedur e:

1) Eelect the TC. TYPE State using the Sel ect
ey.

2) Move to the MANUAL Nernstian State using
t he Next Key.

3) Eet the TC. TYPE to MANUAL using the Enter
ey.

Aut omatic Nernstian State (Basic/Advanced)

Automatic Nernstian tenperature conpensation
requires an input from a tenperature sensin
device. The input can be either froma Pt10
or 3 kohm Bal co RTD.

Automatic Nernstian tenperature conpensation
corrects for tenperature effects caused b
sensor and is only applicable for the p
Anal yzer State. The displayed process
vari abl e 1|.e., pH is standardized to 25°C
and the allowable solution tenperature range
is 0 to 140°C

Set the Tenperature Conpensation State to
Automatic Nernstian State using the follow ng
pr ocedur e:

1) Eelect the TC. TYPE State using the Sel ect
ey.

2) Move to the AUTO Nernstian State using
t he Next Key.

3) Eet the TC. TYPE to AUTO using the Enter
ey.

Automatic Nernstian Wth Solution Coefficient
St ate (Advanced)

The ut omati c Ner nsti an Wth Sol ution
Coefficient State conpensates the sensor
output to a reference tenperature of 25°C using
t he Ner nst Equat i on and a sol ution

| - E67-84-1B
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coefficient. The sclution coefficient 1is
entered as the change in pH Units/10°C for the
pH Analyzer State and has the range of +/-
1.999 pH units/10°C, or the change in mV/10°C
for ORP, pION, and ION.CON Analyzer States and
has the range of +/- 19.99 mV/10°C.

This compensation method requiregs an input
from a temperature sensing device. The input
can be either from a Ptl00 or 3 kohm Balco
RTD, and the allowable solution temperature
range is 0 to 140°C.

The standardized, displaved process variable
complies with the following formula:

Temp.°C-25°C
10°¢C

StandardAutopHtSol.Coef. x

CAUTION

Automatic Nernstian With Solution
Coefficient compensation can only be used
for processes that are extremely repeatable.

To  use this type of compensation, a
representative sample of the process must be
taken, and the measured parameter {(i.e., pH,

ORP, o©or pION) must be determined using the
TB84PH Advantage Series analvzer get to
Automatic Nerstian compensation and a gensor
with a temperature sensing device. A
representative process gample must be measured
at two different temperatures indicative of
the range of process solution temperatures
expected in the final installed location. The
change in the procesgss variable between the two
temperaturesg must be divided by the
temperature difference, and this quantity

multiplied by 10. If the process variable
decreased as temperature increased, the
coefficient must be positive (+). Conversely,

if the process variable increased as
temperature increased, the coefficient must be
negative (-).

Set the Temperature Compensation State to
Automatic Nernstian With Sclution Coefficient
State using the following procedure:

1) Select the TC.TYPE State using the SELECT
Kevy.
23 Move to the AUT.SCL (i.e., Automatic

Nernstian With Solution Coefficient)

I-E67-84-1B
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State using the NEXT Key.
3) Set the TC. TYPE to AUT.SOL using the

ENTER Key.
4) Set the PH 10C or MWW/ 10C value (as the
case my be) wusing the A ey to

increnent the blinking digit and the »
Key to nmove to the next digit and
erSSIng the ENTER Key to enter the new
val ue.

Anal og Qutput One State (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
source to the Primary Process Variable. For
Basi ¢ configurations, the output function can
only be linear. Lower and upper range val ues
must be entered and are defaulted to the ful

scal e process variable range (e.g., 0-14 pH

for p Anal yzer States). For Advanced
configurations, the output function can be
linear or non-linear. For a non-linear

out put, |ower and upper range val ues nust al so
be entered as well as five break points.

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 (e.g., 0-14 pH)

For a reverse acting output, reverse the zero
or four and 20 mllianpere values (e.g., 14 pH
for the zero or four mllianpere value and O
pH for the 20 m | lianpere val ue).
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—asteeeated
!

7.02

4-20MA

MEASURE
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DISPLAY
SPT/TUNE |

S

7.02
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MEASURE

ENTER NEXT

MEASURE
CALIBRATE
ouTHOLD | |
» CONFIGURE
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SPT/TUNE |

0.00

4MA.PT

MEASURE
ENTER A

MEASURE

CALIBRATE ' ‘

OUT/HOLD

P CONFIGURE
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DISPLAY

SPT/TUNE

Aﬁl
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MEASURE

MEASURE ‘ \
CALIBRATE
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CONFIGURE ‘
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DISPLAY
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_ FoAdenced
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MEASURE
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SECURITY
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MEASURE ENTER NEXT
MEASURE
PH CALIBRATE
" OUT/HOLD
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SECURITY
NON.LIN
. SPT/TUNE
MEASURE ENTER NEXT

Display either OmA or 4 mA
according to selected range.

For BASIC Configurations.

AO1.0UT
RETURN

Figure 8-5.

Screen Flow D agram For
tput One Configure State of eratj
(S-)étpthe L?near &t put S?tate usglpng F|J

Anal og
on.
gure 8-5

as reference and the foll ow ng procedure:
1) Sel ect the AOL. QUT State using the SELECT

Key.

2) Set the output span using the NEXT Key to

toggl e between 4-20MA and 0-20MA,
the ENTER Key

press
span.

to enter

and
the new

3) Set the process variable value for the 0O

or 4 mllianpere point

using the A Key
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to increnent the blinking digit and the
» Key to nove to the next digit, and
prless the ENTER Key to enter the new
val ue.

4) Set 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.

5) Sel ect the LINEAR CQutput State using the
SELECT Key for Advanced configurations.
For Basic configurations, this step wll
not be accessible.

Non- Li near Qutput State (Advanced) _
The Non-Linear Qutput State sets the end point
and break point values for a non-linear output
function. The default values for the output
represent the full scale process variable
range (e.g.,0 to 14 or -1999 to +1999 nV) and
the break points are set for a |inear output
(e.g., 20% i nput equals 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
relati onship. The points where the Iinear
regions intersect should fall on the non-

| i near function and reRBesent t he 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@6|n8ut/10Q@60utput

poi nts. 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 and
must be entered as percentage of input range
and output span. Also as with a linear

output, a reverse acting non-linear output can
be |n8Ienen;ed by reversing the zero or four

and 20 mllianpere process variable and break
point values (e.g., 1999 nmv for the 4
mllianpere value and -1999 nV for the 20
m | 1ianpere val ue).

Set the Analog Qutput One Non-Linear State
using Figure 8-5 as a reference and the
fol |l owi ng procedure:
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1)

2)

3)

4)

4)

5)

Eel ect the AQ2. QUT State using the SELECT
ey.

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
zero or four mllianpere point using the a
Key to increment the blinking digit and
the » Key to nove to the next digit, and
prless the ENTER Key to enter the new
val ue.

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 new val ue.

Sel ect the NON. LIN Qutput State by using
t he NEXT KeK to change the '\E)rogramn ng
state from LINEAR to NON. LIN and using
the SELECT Key to accept the NON LIN
Qut put State.

Set the input percentage for the first
break point (X-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.
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6)

Set

t he out put

percentage for the first

break point (Y-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) Repeat steps 5 and 6 for the remaining
four break points.
Tabl e 8-5. Non-linear Qutput Exanple Val ues
Break | ORP Signal | Qutput Range | Percent | nput Per cent Qut put
Poi nt (mv) (mh) 9 (99
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
Input Signal (mV)
0 100 200 300 400 500 600
100 : 20.0
4%¢//i‘§’.180
80
- m Break Points + 16.0 <
§- 60 A Actual Non-linear + 14.0 :E’
3 Relationship ©
(@) c
- + 120 @
3 40 ‘w"
% 7’(//' + 10.0 §
o =]
20 _Z +80 O
+ 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 Determni nation.
Table 8-5 and Figure 8-6 illustrate the use of
the Non-linear Qutput function. Thi s
information is only for illustration purposes
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and does not characterize any specific
appl i cation.

Anal og Qutput Two State (Basic/Advanced)

The Analog Qutput Two State sets the output
source, span, and range. The output can be
sourced to the Prinmary Process Variable or
Tenperature. As with Anal og Qutput One, the
out put span is software selectable for either
zero to 20 mllianperes or four to 20
mllianmperes. The output function is always
linear. Lower and upper range val ues nust be
entered and are defaulted to the full scale
process variable range (e.g., 0-14 pH for pH
Anal yzer States).

Set the Analog Qutput Two State using Figure
8-7 as reference and the foll ow ng procedure:

1) Eel ect the AQ2. QUT State using the SELECT
ey.

2) Set the output source usi n% t he NEXT Key
to togﬁ_l e between PV and TEMP, and press
the ENTER Key to enter the new source.

3) 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.

4) 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
erss the ENTER Key to enter the new
val ue.

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 new val ue.
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Figure 8-7. Screen Flow D agram For Anal og
Qut put Two Configure State of Operation.

Rel ay Qut put One (Basi c/ Advanced)

The Relay Qutput One State sets the output
function and related paraneters for Relay
Qut put One. The output function is dependent
on the programming node. For  Basic
configurations, Relay One output functions are
limted to Setpoint control of the Process

Vari abl e. For Advanced configurations, the
outP_ut functions are not limted and can be
configured as a Setpoint sourced to the

Process Vari abl e or Tenperature, Cycle Tiner,
Di agnostic, or C eaner.

Set the output function of Relay Qutput One
State using Figure 8-8 as reference and the
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fol |l ow ng procedure: _
1) Eel ect the RELAY1 State using the SELECT
ey.

2) Set the output function using the NEXT
Key to toggle between H .PV and LO PV for
Basic Contigurations or H.PV, LOPYV,
H.TMP.C (i.e., Hll_?h Tenperature in
Cel sius), LOTMP.C, H.TMP.F (i.e., High
Tenperature in Fahrenheit), LO TMP.F,
DI AGS (i.e, D agnostics), H.PV.CT (i.e.,
High Process Variable Cycle Tiner),
LOPV.CT, or CLNR (i.e., Cleaner?], and
press the ENTER Key to enter the new
out put function.
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‘ OUT/HOLD OUT/HOLD
P> CONFIGURE P CONFIGURE
SECURITY SECURITY
DISPLAY
HI.TMP.F hihe CLNR

Fi gure 8-8. Screen Flow D agram For Rel ay
Qut put One Configure State of Operation.

Since the paraneters for each type of rela
function are the sanme, this information wl

be given after reviewing the applicable
functions for each relay output.
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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 progranming node. For  Basic
configurations, Relay Two output functions are
limted to Setpoint control of the Process
Variable and Tenperature. For Advanced
configurations, the outTp_ut functions are not
limted and can be configured as a Setpoint
sour ced to t he Process  Vari able or
Tenper at ur e, Cycle Tiner, D agnostic, or

Cl eaner.
e

v
‘ MEASURE MEASURE
o CALIBRATE . o CALIBRATE
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Fi gure 8-9. Screen Flow D agram For Rel ay

Qut put Two Configure State, of eration.

Set the output function of Rellay Qutput Two
State using Figure 8-9 as reference and the
fol |l om ng procedure:

1) Eel ect the RELAY2 State using the SELECT
ey.

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

Since the paranmeters for each type of rela
function are the sanme, this information wl
be given after reviewing the applicable
functions for each relay output.

Rel ay Qut put Three (Basic/Advanced)

The Relay Qutput Three State sets the output
function and paraneters for Relay Cutput
Three.  The output function is dependent on
the  progranmn node. For Basi c
configurations, Relay Three output functions
are limted to Setpoint control of the Process
Variable and Tenperature and Diagnostic
noti ficati on. For Advanced configurations,
the output functions are not Iimted and can
be configured as a Setpoint sourced to the
Process Variable or Tenperature, Cycle Tinmer,
Di agnostic, or Cl eaner.

Set the output function of Relay Qutput Three
State using Figure 8-10 as reference and the
fol |l ow ng procedure:

1) Eelect the RELAY3 State using the SELECT
ey.
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2) Set the output function using the NEXT
Key to toggle between H.PV, LO PV,
H.TMP.C, LO TWMP.C, H.TMP.F, LO TM.F,
and DIAGS for Basic Configurations or
H . PV, LO PV, H . TMP. C, LO TMP. C,
H . TWVP. F, LO TMP. F, DI AGS, H . PV. CT,
LO PV.CT, or CLNR, and press the ENTER
Key to enter the new function.

( ) ( cccccc ’
@ serPrs o
Last Selected

MEASURE MEASURE
. oH CALIBRATE . PH CALIBRATE

OUT/HOLD OUT/HOLD
‘ P CONFIGURE P CONFIGURE
SECURITY SECURITY
DISPLAY
HIL.PV B LO.TMP.F

MEASURE MEASURE
. oH CALIBRATE . PH CALIBRATE

OUT/HOLD OUT/HOLD

‘ P CONFIGURE » gONFIGURE
SECURITY ECURITY
DISPLAY
LO.PV S DIAGS

\
ex e e
| Al —
— - S ass for
‘ - >

MEASURE MEASURE
PH CALIBRATE PH CALIBRATE
- . OUT/HOLD

OUT/HOLD
P CONFIGURE P CONFIGURE
SECURITY SECURITY
ISH
|| HLTMP.C oiseLaY HI.PV.CT ST

\@
3
1
i

‘ MEASURE MEASURE
7 CALIBRATE 7 o CALIBRATE
" OUT/HOLD . OUT/HOLD
P CONFIGURE P CONFIGURE
SECURITY SECURITY
DISPLAY LO.PV.CT DISPLAY
SPTITUNE . . SPT/TUNE

-
o
z -
5 Z
9
O

MEASURE MEASURE
. PH CALIBRATE . PH CALIBRATE

OUT/HOLD OUT/HOLD

P CONFIGURE P CONFIGURE
SECURITY SECURITY
|| HI.TMP.F SN CLNR ithe

MEASURE MEASURE

LT eneR W Xt ENTER NEXT !

Fi gure 8-10. Screen Flow D agram For Relay
Qut put Three Configure State of Operation.

Since the parameters for each type of rela
function are the same, this information wl

be given after reviewing the applicable
functions for each relay output.
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Set poi nt Rel ay Qutput (Basic/Advanced)

A Setpoint Relay CQutput can be configured to
energize when the Process Variable or
TenFerature exceeds (i.e., a H gh Setpoint) or
falls below (i.e., a Low Setpoint) a defined
level. Valid Setpoint values are limted to
t he Process Variabl e and/or Tenperature range
of the TB84PH Advant age Series anal yzer. See
TaFIe 1-3, Specifications, for analyzer range
val ues.

To prevent relay chatter, a Setpoint Relay
Qutput has an configurable Deadband.  The
Deadband control keeps the relay energized
until the Process Variable or Tenperature has
decreased bel ow a H gh Setpoint val ue or above
a Low Setpoint value by the Deadband val ue.
Val i d Deadband values are 0.00 to 10.00 pH for
pH 0 to 200 mV for ORP and plON, 0 to 10% of
the END.MAG (i.e., End Magnitude) for 1lon
Concentrati on Process Variable sources and O
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 Tine lay values are 0.0 to 99.9
m nut es.

Set the Setpoint paranmeters of a Relay Qutput
using Figure 8-11 as reference and the
foll owi ng procedure:

1) Set the Setpoint (i.e., LO SPT 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 Deadband (i.e., DBAND) using the A
Key to increment the blinking digit and
the » Key to nove to the next digit and,
prless the ENTER Key to enter the new
val ue.
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3) Set the Tinme Delay in mnutes (i.e.,
DLY.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.

CONFIG @ Display units and PV as configured.
EXIT >

MEASURE
10 0 pH CALIBRATE
. OUT/HOLD ‘
P CONFIGURE
SECURITY
| ——+—HISPT DISPLAY

Display "HI" or "LO",— | SPT/TUNE
as configured. ‘

.
MEASURE '

O 50 PH CALIBRATE
. OUT/HOLD
P CONFIGURE

SECURITY '

DBAND DISPLAY

SPT/TUNE

,
*
MEASURE
O O CALIBRATE ‘
- OUT/HOLD
| CONFIGURE '
SECURITY

DLY.MIN DISPLAY

SPT/TUNE ‘

MEASURE

I

ENTER A »

* 99.9 minutes is the
RELAY1 maximum allowable time
RETURN Jimit

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

Di agnosti c Relay Qutput (Basic/Advanced)

A Diagnostic Relay Qutput sinply energizes
when a diagnostic condition has be detected.
The relay can be configured to trigger on a
sensor, i nstrunent, or al | I agnostic
condi ti ons.
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Set the trigger for the Diagnostic Relay
Qut put using Figure 8-12 as reference and the
foll ow ng procedure:

1) Set the D agnostic trigger using the NEXT
IKﬁéTto toggl e between ALL, SENSOR, and

R (i.e., Instrunent), and press the
ENTER Key to enter the new trigger.

CONFIG
EXIT
Last selected
- . <
, <
‘ A 4

' MEASURE
‘ . PH CALIBRATE

OUT/HOLD
P CONFIGURE
SECURITY

AL e

MEASURE

ENTER NEXT
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- OUT/HOLD
\ CONFIGURE

SECURITY
DISPLAY
SENSOR R,

MEASURE  enTER NEXT

—

A 4

MEASURE
7 pH CALIBRATE
- OUT/HOLD
p{ CONFIGURE

SECURITY
DISPLAY
INSTR. SPT/TUNE

MEASURE  enTER NEXT

RELAY1
RETURN

Figure 8-12. Screen Flow D agram For Setting
the D agnostic Relay Qutput Configure State of
Oper ati on.

Cycle Tinmer Relay Qutput (Advanced)

A Cycle Timer 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 sane manner;
however, the Deadband control is replaced with
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the Cycle Tine. Thus, a Cycle Timer wll
energi ze the Rel ay Cutput for a set amount of
tinme (§CN TIME) and de-energize for the
remai nder of the cycle (CYC.MN). This cycle
repeats until the Setpoint condition is no
| onger nmet. For nore information on the Cycle
Timer, see Section 2, Overview

Valid Setpoint values are limted to the
Process Vari abl e range of the TB84PH Advant age
Series anal yzer. See Tabl e 1-3,

VpeC|f|cat|ons for analyzer range val ues.
alid Cycle Tinme and On Tine values are 0.0 to

99.9 m nutes.
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Display "HI" or "LO",— |
s configured.
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MEASURE
CALIBRATE ‘
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P CONFIGURE '
SECURITY
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SPT/TUNE ‘

*99.9 minutes is the maximum
allowable time limit.

Figure 8-13. Screen Flow Diagram For Setting

P%?Celaf LTE TR U UYL ks
foI

ure 8-13 as reference and the
Wi ng proce ure:

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

2) Set the Cycle Tine in mnutes (i.e.,
CYCMN) 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.

3) 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.

Cl eaner Relay Qutput (Advanced)

Aut omati c sensor cleaning can be acconplished
using any one of the three relay outputs. At
a prescribed time 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 feasible, non-cleaner
rel iay out puts can be di sable during a cleaning
cycl e.

To specify a cleaning cycle, the Cycle, On,
and Recovery Tinmes nust be defined. The Cycle
Time defines the repeati n%_ period between
cleaning cycles, the On Tinme defines the
length of tinme the relay will be energized,
and the Recovery Tinme 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 Cl eaner paraneters of a Relay Qutput

usi ng

Figure 8-14 as reference and the

fol |l om 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 Time in mnutes (i.e., ONMN)
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.

Set the Recovery Tine in mnutes (i.e.,
RCV.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.

Hold the Analog Qutputs (i.e., AO HLD
during the On and Recovery Tinmes using
the YES Key, or |eave the Anal og Qutputs
live during the On and Recovery Tines
usi ng the Key.

Hold the Relay Qutputs (i.e., RO HLD)
durlng the On and Recovery Tinmes using
t he YES Key, or continue onto the Disable
Relay CQutputs State during the On and
Recovery Tines using the No Key.

Di sable the Relay Qutputs (i.e., RO HLD
during the On and Recovery Tinmes using
the YES Key, or leave the Relay Qutputs
live during the On and Recovery Tines
usi ng the Key.
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*99.9 is the maximum allowable time limit.

Fiaure 8-14 Screen Flow Diaaram For Settina

Danping State (Basic{AdVafigeer Relay Output Configure State of

?ﬂgr%gﬁﬂ?ng State applies a lag function on
t he conf1 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
vari able input si gnal . The  Advanced

Programmi ng Mbde allows for separate danping
of the Display Process Variable, Anal og Qutput
One, and Anal og Qut put Two.

Set the Danping State using Figure 8-15 as a
reference and the followi ng procedure:

1) Eglect t he DAVMPNG State using the SELECT
ey.
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2)

3)

For Basic configurations, set the new
danping value 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.

For Advanced configurations, set the new
danpi ng value for the D splayed Process
Vari able (i.e., DSP.SEC) 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 new
val ue.

BASIC —
Configuration - - —— - - —— - ‘
only. v v
MEASURE |, MEASURE
CALIBRATE CALIBRATE
OUT/HOLD ' . OUT/HOLD '
P CONFIGURE »| CONFIGURE
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SECURITY ‘

A01.SEC DiSPLY

SPT/TUNE \

v

MEASURE

« I R

MEASURE
. CALIBRATE
OUT/HOLD !
CONFIGURE
SECURITY ‘

AO2.SEC DISPLAY

SPT/TUNE \

v

‘ L,Ji,,;

Figure 8-15. Screen Flow D agram For Danping
Configure State of ation,
R Shel

5)

or Advanced c I gurations, set the new

danping value for Analog Qutput One
(i.e., AOL.SEC) 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.

For Advanced configurations, set the new
danping value for Analog OQutput Two

| - E67-84-1B

February, 2002 8- 34



(i.e., AMR.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.

D agnostics State (Basic/Advanced)

The Diagnostics State allows the built-in
sensor diagnostics to be disabled. Wien a
sensor does not have a sol ution ground such as
Non- Advantage (i.e., TBB% sensors, the
di agnostic signal cannot e injected into
process |iquid. For these situations and
applications that use very pure water, the
sensor di agnostics shoul d be di sabl ed.

Set the DIAG (i.e., D agnostics) State using
the foll owi ng procedure:

1) Eel ect the DIAG State using the SELECT
ey.

2) Toggl e the diagnostics function to the
desired state (i.e., OFF or ON) using the
A Key, and press the ENTER Key to enter
t he new val ue.

Safe Mobde 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

information on error conditions, see Section
13, Di agnosti cs.

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

1) Select the SAF.MD.1 State wusing the
SELECT Key.

2) Set the safe node by using the NEXT Key
to toggle between FAIL.LO and FAIL. H,
anld 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
avail 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
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13, Diagnostics.

Set the Safe Mde Two State wusing the
fol |l ow ng procedure:

1) Select the SAF.MD.2 State wusing the
SELECT Key.

2) Set the safe node by using the NEXT Key
to toggle between FAIL.LO and FAIL.H,
an? 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 nagnitude of the spike.

Wien the Spike has been set for any |evel

reater than 0% and is enabled in the Spike

tput State, the TB84PH Advantage Series
analyzer will nodul ate the Anal og t put One
signal by the configured |evel for one second
out of "every six seconds when a problem
condition is detected. Using this nodul ati on,
the analyzer informs the operator of a

detected diagnostic condition. For nore
i nformati on on probl emconditions, see Section
13, Diagnostics. For a description of the

di agnostic spike feature, see Section 2,
Anal'yzer Functionality And Operator Interface
Control s.

Set the Spike State wusing the follow ng

pr ocedur e:
1) Eelect the SPIKE State using the SELECT
ey.

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 mllianpere output range for a
four to 20 mllianpere output or 20
mllianpere output range for a zero to 20
mllianpere output (e.g., 10% wll

enerate a 1.6 mllianpere spike for a
our to 20 m|lianpere output range).

Note: Once the Spike State is OFF, changing the
configured spike level in the Configure Mde
will not reenable the Spike State. he Spi ke
State can only be turned ON or OFF in the
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Qut put/ Hol d Mode of Operati on.

CONFI GURATI ON LOCKOUT

The TB84PH Advantage Series analyzer has a
| ockout feature that, once engaged, prohibits
access to the Configure Mde. This feature
does not affect paraneters that can be changed
in the other nodes of operation including
Cal i brate, CQutput/Hold, Security, secondary
Di spl ay, 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.,
osition B). Use Figure 8-16 and Section 16,
epl acenent Procedures, for junper positions
and circuit board handling procedures.

FRONT BEZEL ASSEMBLY W/
MICROPROCESSOR/DISPLAY PCB ASSEMBLY

©

% 1
Q@ _In

W1 CONFIGURATION LOCKOUT

[z 5 |0 2ma)|
DISABLE ENABLE
LOCKOUT LOCKOUT
(Factory Default Setting)

CUSTOMER SETTING

S

REAR VIEW SHOWN

Fi gure 8-16.

Configuration Lockout Junper Location On

M cr oprocessor/ 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 anal yzer functions by unqualified
per sonnel . assword protection can be
assigned to the Calibrate, CQutput/Hold,
Set poi nt/ Tune and Confi gure Modes of
Oper ati on.

SECURI TY STATE OF OPERATI ON

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

Wen one or nore node(s)/state has the
security ON, the Security State will 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 owi ng procedure:

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

2) Set the security for the CALIBR (i.e.,
Calibrate) Mde using the A Key to
tﬁ%gle bet ween ON and OFF, and press the
ENTER Key to enter the new val ue.

3) Set the security for the OUTPUT éi.e.,
Qut put/Hol d) Modde using the A ey to
tﬁﬁgle bet ween 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 to%%Ie between ON and OFF, and press
the ENTER Key to enter the new val ue.
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MEASURE
Bypass if no items are
‘ password protected.

Last selected

- - — - — »ﬁ
[
<4
A 4
MEASURE MEASURE
CALIBRATE CALIBRATE
OUT/HOLD

OUT/HOLD
CONFIGURE CONFIGURE
P SECURITY P SECURITY
DISPLAY DISPLAY
CALIBR SPT/TUNE CALIBR SPT/TUNE
MEASURE L\ o A MEASURE [\ o A

| |
Ah‘ ‘ ‘
T T T T Thastseesed | T T )

—»
< A 4
v

MEASURE MEASURE
CALIBRATE CALIBRATE
OUT/HOLD

OUT/HOLD
CONFIGURE] CONFIGURE
P SECURITY P SECURITY

DISPLAY DISPLAY

OUTPUT SPT/TUNE OUTPUT SPT/TUNE

MEASURE ENTER A MEASURE ENTER A
o « 1
4 . }
- — - — - “Last selected - 0 T T

—»
< A 4
v

MEASURE MEASURE
CALIBRATE CALIBRATE
OUT/HOLD

OUT/HOLD
CONFIGURE] CONFIGURE
P SECURITY P SECURITY

DISPLAY DISPLAY

CONFIG SPT/TUNE CONFIG SPT/TUNE

VEASURE oo A VEASURE o A
[ «— 1 ]
4 | |

PR B

v v
MEASURE MEASURE
CALIBRATE CALIBRATE
OUT/HOLD

OUT/HOLD

CONFIGURE] CONFIGURE
P SECURITY P SECURITY
DISPLAY DISPLAY
SPT'TUN SPT/TUNE SPT'TUN SPT/TUNE

MEASURE MEASURE

ENTER A ENTER A

« | |

<

PASSWD
2

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) de using the A Key to
tRﬁl%' 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 nust be defined as three
di gl ts and verified to enable security on the
nodes/states entered in steps 2 through 4. If
security is not ON for any of the nodes/states,
the password state will be bypassed.

6) Verify the 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 password.

Renove all security wusing the follow ng
pr ocedur e:

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

2) 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.

3) Set the securitg for the CALIBR (i.e.,
Cal i brate) Mbde by pressing the A Key to
tﬁﬁ&le the display to OFF, and press the
ENTER Key to enter the val ue.

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

5) 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.

6) Set the security for the SPT.TUN (i.e.
Set poi nt/ Tune) de by pressing the a
Key to to% le the display to OFF, and
press the ER Key to enter the val ue.
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the'?

1)

2)

3)

4)

5)

6)

7)

e the password or security state using
ol | owi ng procedure:

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.

Leave the security state unchanged for
CALIBR (i.e., Calibrat .e? Mode by using
the ENTER Key Set, or it 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 Set, or if needed, change
the security state for OUTPUT using the
A Key. Press the ENTER Key to enter the
new val ue.

Leave the security state unchanged for
GWHG&*e” Modi Ty Configure) State by
using the ENTER Key Set, or if needed,
change the security state for CONFIG
(i.e., Mdify Configure) using 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) Mde by
using the ENTER Key Set, or if needed,
change the security state for SPT. TUN
(i.e., Setpoint/Tune) using the A Key.
Prless 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 increnment 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 |ost, the securitg can be
removed using the Reset Password State of
Operation. To reset the password, see Section
11, Uility Mode.
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SECTI ON 10 - SECONDARY DI SPLAY MODE

| NTRODUCTI ON

The TB84PH Advantage Series analyzer has two
display regions. In the Measure Mde of

eration, the primry dlsp!ag regi on shows
the measured process variable, and the
secondary display region can show a nultitude
of process, sensor, or analyzer information.
This information can be viewed or set as the
di spl ayed value when in the Measure Mde of
Oper at i on.

SECONDARY DI SPLAY STATE OF OPERATI ON

The Secondary Display Mde of Operation
contains seven states of operation that
provi de i nformation on t he process
tenperature, output current values, sensor
out put, software revision, and spike status.
As seen in Figure 10-1, each Secondary Di splay
State can be sequentially viewed by using the
NEXT Smart Key. To have an¥ gi ven Secondary
Display State be continually shown in the
Measure Mode, press the ENTER Smart Key while
the desired state is dlsplayed. The TB84PH
Advant age Series analyzer will proceed to the
Measure Mobde and di splay the entered Secondary
Display State in the secondary display region.
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@ Jump to last selected, may be

any of the following screens.
4
) v
v

MEASURE MEASURE
. pH CALIBRATE . pH CALIBRATE

OUT/HOLD OUT/HOLD
CONFIGURE CONFIGURE
SECURITY SECURITY
oNm » DISPLAY P DISPLAY
23 C SPT/TUNE 1 00 KRZ SPT/TUNE
MEASURE MEASURE

ENTER NEXT ENTER NEXT

i < "M" indicates manual <

temp compensation.

MEASURE MEASURE
7 O 2 o CALIBRATE PH CALIBRATE
. " OUT/HOLD

OUT/HOLD
CONFIGURE CONFIGURE
740F M SECURITY » SECURITY
B DISPLAY _ DISPLAY
SPT/TUNE 300MV SPT/TUNE
MEASURE ENTER NEXT MEASURE ENTER NEXT

| LT A
MEASURE 7 02 oH MEASURE
. pH CALIBRATE N CALIBRATE

OUT/HOLD OUT/HOLD
CONFIGURE CONFIGURE
SECURITY SECURITY
P DISPLAY P DISPLAY
12.0MA1 oTONE REV.A10 SrTONE
MEASURE ENTER NEXT MEASURE ENTER NEXT

MEASURE
. pH CALIBRATE

OUT/HOLD
CONFIGURE
SECURITY
6.0MA2 > DiseLav
* SPT/TUNE
MEASURE ENTER NEXT
e
- -

Figure 10-1. Screen Fl ow D agram For Secondary
Di splay States of Operation.
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SECTI ON 11 - SETPO NT/ TUNE MODE

| NTRODUCTI ON

The Set poi nt/ Tune Mbode of Operation provides a
direct nmethod to tune relay output paraneters.
Though this node of operation can not be used

to change the function a relay, it does
provide the ability to change rel ay paraneters
pertinent to process control. To change the

relay output function, see Section 8,
Conf1 gure Mbde.

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
update  operati onal paraneters  for t he
configured relay functions. For instead if
Relay Qutput One is configured to function as
a Hgh Process Variable Setpoint, the
Set poi nt, Deadband, and Tine Delay wll be
t unabl e paraneters avai | abl e in the
Set poi nt/ Tune Relay One State of Operation

Since the tunabl e paraneters are dependent on
the configured relay function, the follomnn?
sections will only describe the adjustnent o
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
TenFerature exceeds (i.e., a Hgh Setpoint) or
falls below (i.e., a Low Setpoint) a defined
level. Valid Setpoint values are limted to
the Process Variable and/ or Tenperature range
of the TB84PH Advant age Series anal yzer. See
TaFIe 1-3, Specifications, for analyzer range
val ues.
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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 bel ow a Hi gh Set poi nt val ue or above
a Low Setpoint value by the Deadband val ue.
Val i d Deadband values are 0.00 to 10.00 pH for
pH, 0 to 200 mV for ORP and plON, 0 to 10% of
the END.MAG (i.e., End Magnitude) for |lon
Concentrati on Process Variable sources and O
to 10°C (18°F) for Tenperature sources.

A Tinme 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 lay values are 0.0 to 99.9
m nut es.

Set the Setpoint paraneters of a Relay Qutput
using Figure 8-11 as a reference and the
foll ow ng procedure:

1) Set the Setpoint (i.e., LO SPT or H SPT)
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.

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

3) Set the Time Delay in mnutes (i.e.,
DLY.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 units and PV as configured.

,
10 0 MEASURE
pH CALIBRATE
. OUT/HOLD ‘
»| CONFIGURE
SECURITY
- DISPLAY
Display "HI" or "LO",— | HI SPT SPT/TUNE
as configured.
VERSURE cnrer A‘ b‘ ‘
A B
O 50 MEASURE '
oH CALIBRATE
- OUT/HOLD
P{ CONFIGURE
SECURITY '
DISPLAY
DBAND SPT/TUNE
MEASURE ENTER A ‘ > ‘ ‘
Aﬁ‘ ST T T
*
O O MEASURE
CALIBRATE
- OUT/HOLD
P CONFIGURE '
SECURITY
DISPLAY
DLY.MIN SPT/TUNE ‘
VERSURE ver A b‘

Fi gure 8-11.

RELAY1
RETURN

* 99.9 minutes is the

maximum allowable time

limit.

Screen Fl ow Di agram For Setting

the Setpoint Relay Qutput Configure State of

Oper at i on.

Di agnosti c Relay Qutput (Basic/Advanced)

A Diagnostic Relay Qutput si
when a di agnostic condi tion has
The relay can be configured tloI tri
or a

sensor, i nst runent
condi ti ons.

Iy energizes
een det ect ed.
on a
I agnosti c
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Set the trigger for the Diagnostic Relay
Qut put using Figure 8-12 as reference and the
foll ow ng procedure:

1) Set the D agnostic trigger using the NEXT
IKﬁéTto toggl e between ALL, SENSOR, and

R (i.e., Instrunent), and press the
ENTER Key to enter the new trigger.

CONFIG
EXIT
Last selected
- . <
, <
‘ A 4

' MEASURE
‘ . PH CALIBRATE

OUT/HOLD
P CONFIGURE
SECURITY

AL e

MEASURE

ENTER NEXT

MEASURE
7 pH CALIBRATE
- OUT/HOLD
CONFIGURE

SECURITY
DISPLAY
SENSOR R,

MEASURE  enTER NEXT

—

A 4

MEASURE
7 pH CALIBRATE
- OUT/HOLD
p{ CONFIGURE

SECURITY
DISPLAY
INSTR. SPT/TUNE

MEASURE  enTER NEXT

RELAY1
RETURN

Figure 8-12. Screen Flow D agram For Setting
the D agnostic Relay Qutput Configure State of
Oper ati on.

Cycle Tinmer Relay Qutput (Advanced)

A Cycle Tinmer can only Dbe sourced to the
Process Variable and can energize the relay
for either a Hi gh or Low setpoint condition.
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As with a Setpoint Relay Cutput, the Setpoint
condition functions in the sane manner;
however, the Deadband control is replaced with
the Cycle Tine. Thus, a Cycle Tiner wll
energi ze the Relay Qutput for a set anount of
time. (ON.TIME) "and de-energize for the
remai nder of the cycle (CYCMN). This cycle
repeats until the Setpoint condition is no
| onger nmet. For nore information on the Cycle
Tinmer, see Section 2, Overview.

Valid Setpoint values are limted to the
Process Vari abl e range of the TB84PH Advant age
Series anal yzer. See Tabl e 1-3,

\S/pe_ci fications, for analyzer range values.
alid Cycle Time and On Tine values are 0.0 to

99.9 m nutes. ?

MEASURE ‘
oH CALIBRATE
- OUT/HOLD
P CONFIGURE
SECURITY
— DISPLAY
Display "HI" or "LO" —— | LO SPT SPT/TUNE ‘
as configured.
MEASURE e A >
: MEASURE
CALIBRATE ‘
" OUT/HOLD
»| CONFIGURE
SECURITY |
CYC.MIN DISPLAY
. SPT/TUNE ‘
MEASURE e A > ‘
: MEASURE
CALIBRATE
" OUT/HOLD
»| CONFIGURE '
SECURITY
ON.MIN
. SPT/TUNE ‘
VEASURE rer A »

*99.9 minutes is the maximum
RELAY1 ! !
RETURN allowable time limit.

Figure 8-13. Screen Flow D agram For Setting
the Cycle Timer Relay Qutput Configure State

8Lt NH&AL PR e Timer parameters of a Relay
Qut put using Figure 8-13 as reference and the

fol | ow ng procedure:
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1) Set the Setpoint (i.e., LO SPT or H SPT)
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.

2) Set the Cycle Tine in mnutes (i.e.,
CYCMN 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.

3) Set the On Tine in mnutes (i.e., ON.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.

Cl eaner Relay 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 feasible, non-cleaner
rel?y out puts can be disable during a cl eaning
cycl e.

To specify a cleaning cycle, the Cycle, On,
and Recovery Tinmes nust be defined. The Cycle
Tine defines the repeatln%' period between
cleaning cycles, the On Tine defines the
length of tinme the relay will be energized,
and the Recovery Tine defines the length of
tine 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 Cl eaner paraneters of a Relay Qutput

usi ng

Figure 8-14 as reference and the

fol |l om 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 Time in mnutes (i.e., ONMN)
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.

Set the Recovery Tine in mnutes (i.e.,
RCV.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.

Hold the Analog Qutputs (i.e., AO HLD
during the On and Recovery Tinmes using
the YES Key, or |eave the Anal og Qutputs
live during the On and Recovery Tines
usi ng the Key.

Hold the Relay Qutputs (i.e., RO HLD)
durlng the On and Recovery Tinmes using
t he YES Key, or continue onto the Disable
Relay CQutputs State during the On and
Recovery Tines using the No Key.

Di sable the Relay Qutputs (i.e., RO HLD
during the On and Recovery Tinmes using
the YES Key, or leave the Relay Qutputs
live during the On and Recovery Tines
usi ng the Key.
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MEASURE

1.0

CYC.HRS SPTTONE

ENTER

MEASURE
CALIBRATE '
OUT/HOLD
CONFIGURE
SECURITY
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Aﬁ‘
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|

7.02 -

HLD.AO

MEASURE YES NO

A 4

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

A 4

7.02
HLD.RO

YES NO

h 4

MEASURE

. MEASURE
. CALIBRATE

RCV.MIN SPTTONE

MEASURE  ENTER

OUT/HOLD
CONFIGURE
SECURITY ‘

A 4

A >
[

[

—

7.02 -~
DSBL.RO

YES NO

A 4
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*99.9 is the maximum allowable time limit.

Figure 8-14. Screen Flow D agram For
Configure State of

the d eaner
Oper at i on.

Rel ay Qut put

RELAY1
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

Setting
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SECTION 12 - UTILITY MODE

| NTRODUCTI ON

The TB84PH Advant age Series anal yzer contains
a Uility Mde of Operation that provides
access to powerful functions not used during
normal operating conditions. These functions
have been separated into two categories:
Fact or?/ and User. Factory functions are
strictly reserved for ABB personnel.

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

FACTORY/ USER STATE

The Factorg/ and User States of Operation can
be accessed usi nﬂ the hidden fifth key | ocated
directly above the NT in the ADVANTACE text on
t he keypad. Once the hidden key has been
pressed, the textual pronmpt USER w Il be
di splayed 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 sel ection,
and pressing the Exit to MEASURE Smart Key
escapes back to the Measure Mbode.

User State

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

The NEXT Smart Key sequentially noves throuPh
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 Snart 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

St at e Functi on

MODE |Sets the Programm ng Mode that are
avai lable in the Mdify Configure
State of QOperation.

RST. CON | Resets the configuration to factory
default settings.

RST. SEC | Resets the security password and
renmoves all security.

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.

RST. SFT | Resets the analyzer by rePeating
t he boot - up and sel f-test

procedur es.

Figure 12-1 identifies the Smart Key
assignments and resulting action. The
follow ng section describes each of the User
States and their applicability.

Advanced/ Basi ¢ Progranm ng Mode User State

In order to sinplify the configurati on process
for a user who only needs a |imted anount of
functionality, the TB84PH Advantage Series
anal yzer contains two types of Programm ng
Mbdes: Basic and Advanced. The Progranmm ng
Mode is defined by a nonencl ature option.

The Basic Progrannin? Mode contains a reduced
set of features ound in the Advanced

Programm ng Mbde. Reducin% the available
features helps streamline the configuration
process. If the TB84PH Advantage Series

anal yzer is ordered w th Advanced Progranning,
thed asi ¢ or Advanced Progranm ng Mode can be
used.

Contact ABB for information on Advanced
Progranmm ng upgr ades.
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Figure 12-1. Screen Flow Diagram For User

EXT

¢ ¢

St ( tion
Reset Conflguratlon User State

The Reset Configuration User State returns the
configuration to factory default settings.
See the Preface or Appendix C, Configuration
Wir ksheets, for software default settings.
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To reset the ~configuration to factory
defaults, use the foll ow ng procedure:

1) Access the User Mde by pressing the
hi dden button | ocated directly above the
NT in the ADVANTAGE text on the keypad.
The text USER wll appear in the
secondary di splay once the hidden button
has been pressed.

2) Press the SELECT Key to access the User
Mode. The text 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 éif t he
Configure Mdde has been secured) 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
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
applicabl e nodes and states (1.e., Calibrate,
Qut put / Hol d, Modi fy Confi gure, and
Set poi nt/ Tune).
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To renmove the security, use the follow ng
procedur e:

1) Access the User Mde by pressing the
hi dden button | ocated directly above the
NT in the ADVANTACE text on the keypad.
The text USER wll appear in the
secondary di splay once the hidden button
has been pressed.

2) Press the SELECT Key to access the User
Mode. The text 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 increnent 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 anal yzer
parameters back to factory defaults. hi s
I ncludes cal i bration, out put/ hol d,
configuration, security, secondary display,
and setpoi nt/tune val ues.

To reset all analyzer paraneters, use the
fol |l om ng procedure:

1) Access the User Mde by pressing the
hi dden button | ocated directly above the
NT in the ADVANTACGE text on the keypad.
The text USER wll appear in the
secondary di splay once the hidden button
has been pressed.

2) Press the SELECT Key to access the User
Mode. The text 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
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ALL) text.

4) Press the SELECT Key to reset all
anal yzer paraneters.

5) Enter the security password 255 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
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 software
reset. The software reset initiates boot-up
and self-test procedures. Al |l programmabl e
i nstrument paranmeters are unaffected by this
function.

To reboot the analyzer w thout affecting any
instrunent paraneters, wuse the follow ng
pr ocedur e:

1) Access the User Mde by pressing the
hi dden button | ocated directly above the
NT in the ADVANTACGE text on the keypad.
The text USER wll appear in the
secondary di splay once the hidden button
has been pressed.

2) Press the SELECT Key to access the User
Mbde. The text 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
ALLE) text .
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4)

5)

Press the SELECT Key to initiate the
reboot operation.

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 TB84PH Advant age Series anal yzer perforns
a nunber of diagnostic checks ‘on hardware,
software, and sensor functions. If a
nonconformng condition is detected, the user
is alerted to faults locally by a flashing
FAULT indicating icon and, if configured,
renotely by nndulatln? Anal og Qutput One
EL.e., Spi ke Qut put)and/or energizing a Rel ay
tput (1.e., D agnostic Relay t put).

Di agnostic faults are interrogated using the
FAULT Info Smart Key. A short text string and

fault code are alternatel shown in the
secondarK display region. It multiple 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
t he TB84PH Advant age Series functionality.

FAULT CODES

Fault conditions are grouped into two
cat egori es based on severity. Conditions that
result in degradation of analyzer performance
are reported as Problem Codes (PC), while
conditions that render the analgzer i noper abl e
are reported as Error Codes (EC

Fault codes are reported in the secondary
display region in a first in, first out order
(i.e., the first detected fault condition is
the first condition that is displayed upon
interrogation). Al active fault conditions
can be viewed at any time while in the Measure
Mode _u3|ng 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. Wien all fault conditions are
resol ved, the Fault icon and FAULT Info Smart
Key are de-energized.

Pr obl em Codes

Probl em Codes result from fault conditions
that inpact the performance of the TB84PH
Advantage Series analyzer. In nbst cases,
these conditions can be resolved by the user
usi ng standard practices.
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The occurrence of a Problem Code fault
condition triggers the Fault icon to energize,
the Spi ke output to nodulate (if configured),
and a Di agnostlc Rel ay 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 TB84PH Advant age Seri es

anal yzer. Each entry lists the Probl em Code
nunber, displayed text string, and a short
description of the fault. ee Section 14,
Tr oubl eshoot i ng, for resolving a fault
condi tion.

Tabl e 13-1. Conmmpn Probl em Code Definitions

Pr obl em Text Descri ption

Codes String

PC1 LO G.S. Z | Low pH neasuring el ectrode inpedance.

PC2 H .REF. Z | Hi gh reference el ectrode i npedance.

P4 G\D LP Ground Loop present or shorted sensor cable.

PC5 OPEN Open sensor cable or sensor out of solution.

PC6 H . ACL Anal og Qut put One above upper range val ue (+0.4 nA
Hystersis).

PC7 LO ACL Anal og CQut put One bel ow | ower range val ue 8-0. 2 mA
Hystersis). Fault only applicable for 4-20 mA
configurations.

PC8 H . PV Process Variabl e above anal yzer range.

PC9 LO. PV Process Variabl e bel ow anal yzer range.

PC10 H . TEMP | Tenperature above anal yzer range.

PC11 LO. TEMP | Tenperature bel ow anal yzer range.

PC12 H . T. AD | Open or missing tenperature sensor.

PC13 LO T.AD | Shorted tenperature sensor.

PC14 +H . OFF | Large positive sensor offset (greater than 180 nV).

PC15 -H .OFF | Large negative sensor offset (less than -180 nV).

PC16 HI . EFF H gh sensor efficiency (greater than 110%.

PC17 LO. EFF Low sensor efficiency (less than 60% .

PC18 H . AO2 Anal og Qut put Two above upper range val ue (+0.4 mA
Hystersis).

PC19 LO A2 Anal og Qut put Two bel ow | ower range val ue 8+0. 4 mA
Hystersis). Fault only applicable for 4-20 mA
configurations.

Tabl e 13-2. Uncommon Probl em Code Definitions
Pr obl em Text Descri ption
Codes String

PC20 BAD. SEE Bad Serial EEPROM or pH ORP/pl ON | nput PCB Assenbly.
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Probl em Text Description
Codes String
pPC21 NO. F. CAL M ssing factory calibration and functional Serial EEPROM
pPC22 BLNK. uP Bl ank mi croprocessor EEPROM
pPC23 SEE. EM Unveri fi abl e SEEPROM bus read operati on.
pPC24 ROM EM Unveri fi abl e EEPROM ROM bus read operati on.
PC25 ROM SUM I ncorrect EPROM Checksum
PC30 PV. F. CAL Qut of range or missing factory calibration for the
Process Vari abl e.
PC31 BA. F. CAL Qut of range or mssing factory calibration for 3k Bal co
t enperature sensor.
PC32 PT. F. CAL Qut of range or mssing factory calibration for Pt100
t enperature sensor.
PC33 RZ. F. CAL Qut of range or missing factory calibration for reference
i npedance measurenent .
PC34 PV. CHKS Incorrect or mssing Process Variable checksum
PC35 BA. CHKS Incorrect or mssing 3k Balco tenperature sensor
checksum
PC36 PT. CHKS Incorrect or missing Pt100 tenperature sensor checksum
PC37 PZ. CHKS Incorrect or missing reference inpedance nmeasur enent
checksum
PC40 H . R CKT Ref erence i npedance circuit failure - H gh range error.
PC41 LO R CKT Ref erence i npedance circuit failure - Low range error.
PC42 H . RZ. AD Ref erence i npedance above anal yzer A/ D range.
PC43 LO RZ. AD Ref erence i npedance bel ow anal yzer A/ D range.
PC44 H . G CKT pH neasuring el ectrode i npedance circuit failure - Hi gh
range error.
PC4A5 LO G CKT pH nmeasuring el ectrode i npedance circuit failure - Low
range error.
PC46 H .G.. AD | pH nmeasuring el ectrode i npedance above anal yzer A/D
range.
pPC47 LO G.. AD pH nmeasuring el ectrode i npedance bel ow anal yzer A/D
range.
PC48 HI . C. CKT Cabl e diagnostic circuit failure - H gh range error.
PC49 LO C. CKT Cabl e di agnostic circuit failure - Low range error.
PC50 H . CA. AD | Cabl e diagnostic signal above anal yzer A/ D range.
PC51 LO CA. AD | Cabl e diagnostic signal bel ow anal yzer A/ D range.
Error Codes
Error Codes result fromfault conditions that
render the TB84PH Advantage Series analyzer
i noperable. In nost cases, these conditions
can not be resolved by the user using standard
met hods.
The occurrence of an FError Code fault
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condition triggers the Fault icon to energize
and the Safe Mbde outputs to enable (i.e., the
Anal og Qutput One and Two currents are fixed
hi gh or | ow based on the configured Safe Mde
| evel s). These diagnostic indicators provide
| ocal and renpte reporting capability.

Table 13-3 contains all the Error Codes
supPorted b% the TB84PH Advantage Series
analyzer. Each entry lists the Error Code
nunber, displayed text string, and a short
description of the fault condition.  See
Section 14, Troubl eshooting, for resolving a
faul t condition.

Tabl e 13-3. Error Code Definitions

Error Text Description

Codes String

EC1 H . PV. AD [ Over range Process Variable A/ D.

EC2 LO PV. AD | Under range Process Variable A/ D

EC4 TC. PCB Toroi dal conductivity board with pH ORP/ pl ON firmare.

EC5 DO. PCB Di ssol ved Oxygen board with pH ORP/ pl ON firmare.

EC6 TE. PCB Two- el ect rode conductivity board with pH ORP/ pl ON
firmare.

EC7 EC. PCB Four - el ectrode conductivity board with pH ORP/ pl ON

firmare.

Cal i bration D agnostic Messages

The TB84PH Advant age Series anal yzer perforns
automatic efficiency and offset cal cul ations
relative to a theoretically perf ect
el ectrochem cal and/or tenperature sensor
during each calibration cycle. Calibration
history is retained for future interrogation
u5|ng the Edit Calibrate State. The
calibration constants that are displayed are
Efficiency and Offset for the Process Variable
and Sl ope and O fset for the Tenperature.

An Efficiency of less than 60%or greater than
110% indicates a potentiall bad process
cal i bration point or poor performng sensor
Calibration values that vyield Efficiency
val ues | ess than 40% or greater than 150% are
not accepted. In these cases, the text strlng
BAD. CAL (i.e., bad calibration) is displaye
in the secondary display region. The user is
returned to the beginning of the calibration
cycle after the bad calibration has been
report ed.
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An O fset value of less than -180.0 nV or
greater than +180 nV also indicates a
potentially bad process calibration or poor
perform ng sensor. Cal i bration val ues that
yield Ofset values less than -1000 nV or
reater than +1000 nV are not accepted.

ain, a bad calibration will be reported, and
the user returned to the beginning of the
calibration cycle.

For tenperature, a bad calibration will 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 snmart software
routi nes that automatically adjust the Sl ope,
Ofset, or both values Dbased on the
calibration value  being entered and
calibration history if it exists.
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Addi ti onal

D agnosti ¢ Messages

O her diagnostic nessages nmay appear during
anal yzer progranmm ng. hese nessages i ncl ude
BAD. VAL (1.e., bad val ue) and DEN ED

BAD. VAL indicates the attenpted nuneric entry
of a value which is out of the allowed
anal yzer  range. See Table  1-3,
Specifications, for analyzer range limts.

DENI ED i ndi cates incorrect entry of a security
password. See Section 9, Security Modde, for
Information on the Security Mdde of Qperation

RAM ERR indicates a Random Access Menor

read/wite error. The analyzer Wl
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 eshoot i ng
information for the TB84PH Advantage Series
anal yzer and associ ated sensor. Usi ng Tabl e

14-1, problem and error conditions can be
identified and the corrective action for these
conditions can be tested. Refer to Section
13, Diagnostics, for descriptions of problem
and error code conditions.

ANALYZER TROUBLESHOOTI NG

Tabl e 14-1. Anal yzer Troubl eshooting Gui de

Probl em| Probl em Corrective Action
Code Text
String
PC1 LO GS. Z 1 Verify sensor wiring is properly connected

2 Verify glass electrode is intact. Replace sensor
if glass electrode is broken.

3) Renove any liquids, oils, scales or corrosion from
TB84PH term nal block or extension cable junction
box termnals. Repl ace extension cable if
corrosion is present.

4) Verify sensor responds to pH buffers. Repl ace
sensor if sensor does not respond. ]

5) Change configuration to proper analyzer type if
sensor is not a glass pH sensor.

PC2 H . REF. Z 1 Verify sensor wiring is properI% connect ed. )

2 Verify reference is clean. enove any foreign
material. See Section 14, Mintenance.

3) Cean sensor then verify sensor responds to pH
buffers. Repl ace sensor if sensor does not
respond.

4) Change configuration to increase reference
i mpedance linmt if sensor is functioning properly
in buffers and in the final installed |ocation

PC4 G\D LP 1 Verify sensor wiring is properly connected.

2 Verify sensor does not have any exposed wires from
ni cks or equivalent. Repair If possible or
repl ace. o ] .

3) Renove any liquids, oils, scales or corrosion from
TB84PH termi nal block or extension cable junction
box termnals. Repl ace extension cable if
corrosion is present.

4) Verify sensor responds to pH buffers. Repl ace
sensor and/or sensor extension cable (if present)
i f sensor does not respond. )

5) Electronically test sensor. Repl ace sensor if
sensor does not mneet requirenents.

PC5 OPEN 1) See PC4 corrective actions.
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Probl em| Problem Corrective Action
Code Text
String

PC6 H . ACL 1) Verify process conditions are wthin configured
out put range. If process variable is outside
configured range, increase output range.

2 Verify sensor wiring is properly connected.

3 Remove any |iquids, oils, scales or corrosion from
TB84PH term nal block or extension cable junction
box termnals. Repl ace extension cable if
corrosion is present.

4) Cean sensor and perform a buffer and process
cal i bration. _ _

5) Conduct a tenperature calibration. SIf o a
tenperature sensor is not being used, verify the
anal yzer is configured for TMP. SNS “ NONE".

6) Electronically test the sensor and tenperature
conpensat or. Repl ace sensor if sensor does not
nmeet requirenents.

PC7 LO A2 1) See PC6 corrective actions.

PC8 H . PV 1) Verify process conditions are wthin analyzer
range. Process variable nust be within analyzer
range.

2) Also See PC4 corrective actions.

PC9 LO PV 1) See PC8 corrective actions.

PC10 H . TEMP 1) Verify process conditions are wthin analyzer
range. Process variable nust be within analyzer
range.

2) Also see PC6 corrective actions.

PCl11 LO TEWP 1) See PCl10 corrective actions.

PC12 H . T.AD 1) See PCl0 corrective actions. If all items check
out, inplenent item 2.

2) Replace pH ORP/ pl ON I nput PCB Assenbly.

PC13 LO T. AD 1) See PCl12 corrective actions.

PC14 +Hl . OFF 1) Cean Sensor and repeat buffer and/or process
cal i bration. .

2) Inspect sensor and cabling for shorts. Renpve all
potential shorts to ground, conduit or netal
surfaces. o

3) If sensor is functioning properly, order a spare
sensor to replace the existing sensor. Repl ace
exi sting sensor with spare when anal yzer does not
accept calibration val ues.

PC15 -H . OFF 1) See PCl4 corrective actions.

PC16 H . EFF 1) Verify the proper buffer values were used for
calibration and repeat buffer calibration.

2) Cean sensor and repeat buffer calibration.
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Probl em| Problem Corrective Action

Code Text

String

PC17 LO. EFF 1) Verify the proper buffer values were used for
calibration and repeat buffer calibration.

2 Cl ean sensor and repeat buffer calibration.

3 Look for shorts in the sensor and extension cable,
if present. Renpve al| potential shorts.

4) Renove any liquids, oils, scales or corrosion from
TB84PH term nal block or extension cable junction
box termnals. Repl ace extension cable if
corrosion is present.

5) If sensor is functioning properly, order a new
sensor to replace existing sensor once the anal yzer
does not accept calibration val ues.

PC18 H . A2 1) See PC6 corrective actions.

PC19 LO A2 2) See PC6 corrective actions.

PC20 BAD. SEE 1) I nput PCB Factory calibration constants can not be
| oaded. Cal i brate sensor and order_ replacenent
pH ORP/ pl ON I nput PCB Assenbly. Exi sti n? PCB
shoul d O’oroperl y function until” new assenbly is
recei ved.

pPC21 NO. F. CAL 1) Contact Factory for calibration procedure.
Cal i brate sensor for short-termusage until factory
calibration can be perforned.

PC22 BLNK. uP 1 Cycl e anal yzer power.

2 Contact Factory.

PC23 SEE. EM 1) See PC22 corrective action.

pPC24 ROM EM 1) See PC22 corrective action.

PC25 ROM SUM 1) See PC22 corrective action.

PC30 PV. F. CAL 1) Contact Factory for calibration procedure.
Cal i brate sensor for short-termusage until factory
calibration can be perforned.

PC31 BA. F. CAL 1) Contact Fact ory for calibration procedure.
Cal ibrate tenperature sensor for short-term usage
until factory calibration can be perforned.

PC32 PT. F. CAL 1) See PC31 corrective action.

PC33 RZ. F. CAL 1) Contact Fact or for calibration procedure.
Reference inpedance diagnostic will not be
operational until factory calibration is perforned.
D sabl e Di ) )

agnostics until factory calibration can be perforned.

PC34 PV. CHKS 1 Cycl e anal yzer power. ) )

2 Renmove analyzer from installed l|ocation and
relocate to a noise-free environment. |If problem
does not appear, the analyzer will need a different
final location or additional shielding of the
anal yzer and/or wiring is necessary for proper
function.

3) Contact Factory.
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Probl em| Problem Corrective Action

Code Text

String

PC35 BA. CHKS 1) See PC34 corrective actions.

PC36 PT. CHKS 1) See PC34 corrective actions.

PC37 PZ. CHKS 1) See PC34 corrective actions.

PC40 H . R CKT 1) See PC2 corrective actions. If the sensor and
connections are not the cause, proceed to item 2.

2) Input PCB reference inpedance circuit failure
exi sts. Disable diagnostics and order_ repl acenent
pH ORP/ pl ON | nput CB Assenbly. Exi sti n? PCB
shoul d J)roperl y function until® new assenbly is
received.

pPC41 LO R CKT 1 Verify sensor wiring is properly connected. _

2 El ectronically test the sensor. Replace sensor if
sensor does not mneet requirenments. ) .

3) Input PCB reference inpedance circuit failure
exi sts. Disable diagnostics and order repl acenent
pH ORP/ pl ON | nput CB Assenbly. Exi st n? PCB
shoul d Joroperl y function until new assenbly is
recei ved.

PC42 H . RZ. AD 1) Input PCB reference inpedance circuit failure
exi sts. Disable Diagnostics and order repl acenent
pH ORP/ pl ON | nput CB Assenbly. Exi sti n? PCB
shoul d Joroperl y function until new assenbly is
recei ved.

PC43 LO RZ. AD 1) See PCA42 corrective actions.

PC44 H . G CKT 1) See PC4 corrective actions. If the sensor and
connections are not the cause, proceed to item 2.

2) Input PCB glass pH inpedance circuit failure
exi sts. Disable diagnostics and order repl acenent
pH ORP/ pl ON | nput CB Assenbly. Exi sti n? PCB
shoul d O!oroperl y function until" new assenbly is
received.

PC45 LO G CKT 1) See PCl corrective actions. If the sensor and
connections are not the cause, proceed to item 2.

2) Input PCB glass pH inpedance circuit failure
exi sts. Disable Diagnostics and order repl acenent
pH ORP/ pl ON | nput CB Assenbly. Exi st n? PCB
shoul d OProperl y function until" new assenbly is
recei ved.
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Probl em| Problem Corrective Action
Code Text
String
PCA46 H . G.. AD 1) Input PCB glass pH inpedance circuit failure
exi sts. Disable diagnostics and order repl acenment
pH ORP/ pl ON | nput CB Assenbly. EX|st|n? PCB
shoul d Jaroperly function until new assenbly is
recei ved.
pPCa7 LO G.. AD 1) See PC46 corrective actions.
PC48 H . C. CKT 1 Verify sensor wiring is properly connected
2 Renove any |iquids, oils, scales or corrosion from
TB84PH term nal block or extension cable junction
box termnals. Repl ace extension cable if
corrosion is present. .
3) HEectronically test the sensor. Replace sensor if
sensor does not neet requirenents. ) )
4) Input PCB cable diagnostic circuit failure exists.
Di sabl e Di agnostics and or der repl acenent
pH ORP/ pl ON I nput PCB Assenbly. EXISIIH? PCB
shoul d Jaroperly function until” new assenmbly is
recei ved.
PC49 LO. C. CKT 1) See PC48 corrective actions
PC50 HI . CA. AD 1) Input PCB cable diagnostic circuit failure exists.
Di sabl e Di agnostics and or der repl acenent
pH ORP/ pl ON I nput PCB Assenbly. EXISIIH? PCB
shoul d Jaroperly function until" new assenbly is
recei ved.
PC51 LO CA AD 1) See PC50 corrective actions.

VWARNI NG Al error condi tions are consi der ed
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 .

SENSOR TROUBLESHOOTI

NG

If the sensor is suspected of being the source
of problens, a quick visual inspection in nany
cases will identify the problem If nothing
can be seen, a few electrical tests using a
digital multimeter can be perfornmed 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
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visually check the follow ng:

Sensor body

| nspect the sensor body for <cracks and
distortions. If any are found, contact ABB
for alternative sensor styles and material 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,
corrosion, and/ or parti cul at es. Al
connections nust be dry, oil-free, corrosion-
free, and particulate-free. Even slight
amounts of noisture, skin oils, corrosion, and
particul ates can short sensor signals due to
the hi gh inpedance of these signals. |f a BNC
connector is used, check to see that it is dr
and not shorting against any netal, eart
grounds, or conduit.

Measuring el ectrode
I nspect the glass electrode for breaks or
cracks. |If breakage is a problem contact ABB
for alternative el ectrode choi ces or
suggesti ons regarding alternate sensor
mounting | ocati ons.

| nspect the neasurenent el ectrode for foul ants
or scal es. Many scales are not noticeable
when the sensor Is wet. Using a tissue, dry
the glass electrode and hold it up to a bright
I'ight. Scaling will appear as a whitish,
textured material on the surface of the
electrode. Filns will usually have a streaky,
mul ti-col ored appearance. Cean the el ectrode
if it is fouled or scaled. See Section 15,
Mai nt enance, for sensor cleaning procedures.

Ref erence junction

| nspect the reference junction (the area
between the sensor body and neasurin
el ectrode) for heavy foulants or scaling.
foulants or hardness scales are present,
renmove foreign material using the procedures
described in Section 15, Mintenance.

When nechani cal |y cl eaning the sensor, always
use a soft bristle brush in order to avoid
damaging the insulating coating on the
solution ground (i.e., the netallic collar
around the neasurlnP electrode if present)
This coating is only present on the outer
dianeter next to the reference junction and
must be intact for the reference diagnostics
to function properly.
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|f the junction (especially a wood Lunption)
has been attacked by the process chem cals,
contact ABB for alternate junction materials.

Sol ution ground and Oring seals _
On TBX Advant age sensors, 1nspect the solution
ground (i.e., the netallic collar around the
neasuring electrode if present) and sealing O
rings for attack by the process |iquid. | f
the solution ground shows evidence of
corrosion or deterioration and/or the Orings
aPpear distorted or swollen, contact ABB for
alternate material choices.

Sensor El ectroni c Test

The pH ORP/ pl ON sensor can be electronically
tested to verify the integrity of the sensor
el ements and cabl e. These tests require a
Digital Mul tinmeter ( DV that  has a
conduct ance function capabl e of neasuring from
0 to 200 nS.

The sensor |eads and automatic tenperature
conpensator |eads nust be disconnected from
the analyzer Dbefore these tests can be
performed. Also the sensor nust be placed in
a container of water or buffer solution. If
the sensor is a standard ABB sensor (i.e.

TB5) whi ch does not have a sol ution ground and
has a BNC, the center conductor wl|l be
equi valent to the blue lead (i.e., Sense) and
the shell will be equivalent to the black |ead
gl.e.,_Reference . Check the sensor using the
ol  owi ng procedure.
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1. Check the resistance of the Temperature
Compensator. For a 3 kohm Balco RTD, the
expected resistance can be calculated from:

Ro.=(((T-25)%0.0045) +1) %3000

where T is in degrees Celgius. The measured
regigtance should be within the expected value
by + 15%. At room temperature (i.e., 25°C),

the resistance value should be approximately 3
kohms.

For a Ptl00 RTD, the expected resistance can
be calculated from:

R..=100+((T-0)%0.385)

where T is in degrees Celgius. The measured
registance should be within the expected value
by + 5%. At room temperature (i.e., 25°C), the
resistance value should be approximately 110
ohms.

2. Check the conductance between the red
Temperature Compensator lead and each of the
other sensor leads {(i.e., blue, vellow, black,
green, and heavy green leads). The reading
must be less than 0.05 nS.

3. Check the conductance between the vellow
Guard lead and each of the other sensor leads
(i.e., blue, black, green, red, white, and
heavy green leads). The reading must be less
than 0.05 nS.

4. Check the conductance bkbetween the heavy

green lead (i.e., 8hield) and each of the
other sensor leads {(i.e., blue, vellow, black,
green, red, and white leads). The reading

must be legs than 0.05 nS.
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5. Check the conductance of the sensor
measur enent el ectrode by neasuring across the
bl ue and green | eads. he conductance nust be
1 to 10 nS when the sensor and solution in
contact with the sensor is at 25°C. (If the
sensor and solution are above or bel ow 25°C
t he conductance val ue can be estimated as one-
hal f the conductance for every eight degrees
above 25°C or doubl e the conductance for every
ei ght degrees bel ow 25°C.)

6. Check the voltage of the sensor reference
el ectrode by neasuring across the black |ead
for the sensor under test and the black |ead
of a known good sensor. For this test, the
sensor under test nust be renoved from the
Qrocess and placed into a buffer solution.
he known good sensor nust also be placed in
the sane buffer solution. The voltage nust be
bet ween -180 nmV and +180 nV.
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SECTI ON 15 - MAI NTENANCE

| NTRODUCTI ON
The reliability of any stand-al one product or
control systemis affected by maintenance of
the equi pnent. ABB recommends that al
equi pnent users practice a preventive
mai ntenance program that wll keep the
equi prent operating at an optimum | evel .
Per sonnel erform ng preventive nmaintenance
should be famliar with the TB84PH Advant age
Series anal yzer.

VARNI NG Allow only qualified personnel (refer to

| NTENDED USER in SECTION 1 - | NTRODUCTION) to
conmmi ssion, operate, service or repair this
equi pnent. 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 maintenance
schedule and check list for the TB84PH
Advant age Series analyzer. The table lists
the preventive naintenance tasks in groups
according to their specified maintenance

interval.  The nmmintenance intervals are
recommendati ons and may vary depending on the
| ocati on envi ronnent and t he process

application. As a mninmm these recommended
mal 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.
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Tabl e 15-1. Preventi ve Mii ntenance Schedul e

Preventive Mintenance Tasks I nterva
(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
O rings are broken
Anal yzer output calibration 12
Sensor calibration As required.

Cl eani ng t he Sensor

ABB pH ORP/ pl ON sensors are cl eaned using one
or a conbination of the follow ng nethods.
These are recommendations and may not be
suitable for all applications. Qher cleaning
met hods nmay be developed that better suit
particular applications.  Wwen cleaning,
observe all safety precautions required for
handl i ng chem cals. Wen handling chem cals,
almars use gloves, eye protection, safety
shield, and simlar protective items, and
consult Material Safety Data Sheets.

WARNI NG

Consider the material conpatibility between
cl eani ng fluids and process i quids.
I nconpatible fluids can react with each ot her
causing injury to personnel and equipnent
damage.

VWARNI 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.

Acid D p

Dip the tip of the sensor into a one to five
percent hydrochloric acid (HO) solution until
this region is free of the unwanted coati ng.
M ni m ze expose of any netal on the sensor, If
present, to this cleaning solution. Corrosion
may occur. This nmethod renoves scales from
wat er hardness. After dipping, rinse sensor
w th water.
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Sol vent Dip

Physi cal C eani ng

Dip the sensor into a solvent such as
i sopropyl al cohol. Renove solvent using a
clean cloth. Do not use solvents which are
known to be inconpatible with the plastic of

t he sensor. This method renoves organic
coati ngs. After dipping, rinse sensor wth
wat er .

Use a rag, acid brush, or tooth brush to
renmove  especially thick  scales and
accunmul ations. Take caution in cleaning the
glass pH electrode, if present, to prevent
gl ass breakage.

When mechanically cl eaning the sensor, always
use a soft bristle brush in order to avoid
damaging the insulating coating on the
solution ground (i.e., the netallic collar
around the neasuring electrode if present).
This coating is only present on the outer
diameter next to the reference junction and
must be intact for the reference diagnostics
to function properly.
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SECTI ON 16 - REPLACEMENT PROCEDURES

| NTRODUCTI ON

WARNI NG

WARNI NG

Due to the nodular design of the TB84PH
Advant age Series anal yzer, the replacenent of
an assenbly can be easily conpleted.
Repl acements are available for each major
assenbly. These include the pH ORP/ pl ON i nput
PCB, m croprocessor PCB, power supply PCB,
front bezel, 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
instal l ati on procedures.

NOTE: Refer to Section 3 for special handling
procedures when renoval of electronic assenblies
I's required.

Substitution of any conponents other than
those 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 damage
equi pnent .

Do not di sconnect equi pment unl ess power has
been switched off at the source or the area
is known to be nonhazardous. Disconnecting
equi pnent in a hazardous | ocation wth source
power on can produce an ignition-capable arc
t hat can injure personnel and damage
equi pnent .

ELECTRONI C ASSEMBLY

REMOVAL/ REPLACEMENT

1. Turn off power to the analyzer. Allow at
least 1 minute 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.

| - E67-84-1B

February, 2002 16-1



3. Renopbve the four 6-32 machine screws that
retain the Power Supply and pH ORP/ pl ON | nput
PCB assenblies if 'both assenblies or the
M cropr ocessor PCB Assenbly are bei ng
repl aced.

4. Rel ease the keypad ribbon cabl e connector
latch located on the outside edges of the
connector and renpove the ribbon cable fromthe
connect or.

5. Renove the two 6-32 nachine screws that
retain the M croprocessor PCB Assenbly.

6. Replace 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 minute for the anal yzer to di scharge.

2. Renove the Power Supply, pH ORP/plON I nput,
M croprocessor PCB Assenblies as described in
El ectronic Assenbl y Renoval / Repl acenent
procedure.

3. Attach the Power %&gply, pH CRP/ pl ON | nput ,
and M croprocessor PCB Assenblies to the new
Front Bezel Assenbly, and install it into the
Shell Assenbly as described in Electronic
Assenbl y Renoval / Repl acenent procedure.

SHELL ASSEMBLY REMOVAL/ REPLACEMENT

1. Turn off power to the analyzer. Allow at
least 1 minute for the anal yzer to di scharge.

2. Renobve the Front Bezel Assenbly by
unscrewi ng the four captive screws and lightly
pul ling the bezel fromthe shell.

3. Remobve the Rear Cover Assenbly by
unscrew ng the four captive screws.

4. Replace 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
least 1 mnute for the anal yzer to discharge.

2. Renmobve the Rear Cover Assenbly by
unscrew ng the four captive screws.

3. Replace with the new Rear Cover Assenbly.

4. Tighten the four captive screws.

= —H-=-
REAR COVER
KIT
4TBY515-0214
@
1/2" LIQUID TITE FITTING KIT 4TB9515-0163
FOR TB5 SENSORS
FRONT BEZEL MR O ROCESSOR PCB SHELL KIT 1/2" LIQUID TITE FITTING KIT 4TB9515-0165
4TB9515-0208 (STD) 4TB9515-0199 4TB9515-0212 FOR TBX5 SENSOR WITH TC
4TB9515-0210 (FM PGY LIQUID TITE FITTING KIT 4TB9515-0191
(FM) POWER SUPPLY — ” FOR SIGNAL WIRING
- 4TB9515-0207 M
=
—H= M

%H/ORP/NON INPUT

PCB ASSEMBLY KIT
4TB9515-0153

Figure 16-1. TB84PH Advant age Series Expl oded Vi ew Show ng Kit
Assi gnnent s.
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SECTION 17 - SUPPORT SERVI CES

| NTRODUCTI ON

ABB Controls 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
TB84PH Advantage Series analyzer can be
obt ai ned by contacting:

ABB | nc. o

9716 S. Virginia ST., Ste.E

Reno, Nevada 89511 USA

Phone: 1(775)850-4800

Facsim|le: 1(775)850-4808

Wb Site: www abb. coninstrunentation

RETURN MATERI ALS PROCEDURES

| f any equi pment should need to be returned
for repair or evaluation, please contact ABB
Inc. at (775)883-4366, or your |ocal ABB
representative for a Return Materi al s
Aut hori zation (RMA) nunber. At the tine the

RVA nunber is given, repair costs wll be
rovided, and a custoner purchase order wll
e requested. The RMA and purchase order

nunbers nust be «clearly marked on al
paperwork and on the outside of the return
package container (i.e., packing box).

Equi prent returned to ABB Inc. with incorrect
or inconplete information may result in
significant delays or non-acceptance of the
shi prent .

REPLACEMENT PARTS

Wien meking repairs at your facility, order
spare parts kits from a ABB sales office
Provide the follow ng information.

1. Spare parts kit description, part nunber,
and quantity.

2. Model and serial nunber (if applicable).

3. ABB instruction nanual 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 from
RECOVMENDED SPARE PARTS KI TS sections. Oder
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parts wi thout commercia
nearest ABB sal es office.

RECOMVENDED SPARE PARTS KI TS
Table 17-1.

descriptions fromthe

Spare Parts Kits

Part Nunber

Description

4TB9515- 0124

Pi pe Mount Kit

4TB9515- 0125

Hi nge Mount Kit

4TB9515- 0123

Panel Munt Kit

4TB9515- 0156

Wal |l Mount Kit

4TB9515- 0208

Front Bezel Kit - Standard

4TB9515- 0210

Front Bezel Kit - FM Version

4TB9515- 0212

Shel | Kit

4TB9515- 0214

Rear Cover Kit

4TB9515- 0163

Y2 Liquid-Tite Cable Gip
Fitting Kit - Conpatible wth
TBX5 Sensors

4TB9515- 0165

Y2 Liquid-Tite Cable Gip
Fitting Kit - Conpatible with
TB5 Sensors

4TB9515- 0191

P& Liquid-Tite Cable Gip
Fitting Kit - Conpatible with
nost signal cabling sizes

4TB9515- 0198

Conpl ete Cable Gip Kit -
¥ Liquid-Tite Cable Gips
&p/n 4TB9515- 0165) and three
€] LI%UId-TIte Cable Gips
(p/n 47B9515-0165)

Two

4TB9515- 0207

Power Supply PCB Assenbly Kit

4TB9515- 0199 % croprocessor PCB Assenbly
It
4TB9515- 0153 | pH/ ORP/ pl ON | nput PCB
Assenbly Kit

4TB9515- 0164

BNC/ TC to TB84PH Pi n Adapter

4TB9515- 0166

BNC to TB84PH Pin Adapter w
Y2 Liquid-Tite Fitting For
Sensors w BNC (i.e., TB5
Sensor s)
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APPENDIX A - TEMPERATURE COMPENSATION

GENERAL

The TB84PH Advantage Series analyzer has three
types of temperature compensation options.
These include Manual Nernstian, Automatic
Nernstian, and Automatic Nernstian with
Solution Coefficient.

The effect of temperature on ORP and pION
gsensors is difficult to characterize, except
for specific applications. For these reasons,
only the Solution Coefficient option can be
used to temperature compensate for electrode
and/or process effects.

NERNSTIAN TEMPERATURE COMPENSATION

Manual and Automatic Nernstian Temperature
Compensaticon adjusts for the thermodynamic
properties of electrochemical half cells. The
Nerncstian effect 1s characterized by the
mathematical equation:

2.3*RxT,LOG[a,]

E=K +
Reference n¥F

where

E = Overall Sensor Output.

Brforence = Reference Half Cell Output
{typically a constant).

R = Constant

T, = Absolute Temperature (Kelvin).

n = Ion Charge.

F = Constant.

[a,] = Ion Activity.

Since the ion activity ({(i.e., [a,;])is nearly

equal to the ion concentration for weak
gsolutions, the Nernst Eguation can be used to
convert the gensor output into pH wvalues for
pH sensors and concentration values for pION
sensors.
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Temperature effects on pION and ORP sensors
are not easily characterized; therefore, the
Nerstian relationship is not used on these
types of sensors. Conversely, pH sensors are
well behaved and can be characterized by this
Nernst Eguation.

The TB84PH Advantage Series analyzer applies
Nernstian compensation to all three pH
temperature compensation options. If the user
is interested in the uncompensated wvalue,
setting the TB84PH Advantage Series analyzer
to Manual and calibrating the temperature to
25°C will allow them to monitor the
uncompensated value. Automatic Nernstian
(AUTO) provides the most useful information
and is recommended in most cases.

Since ion dissociation is affected by
Lemperature, the pH wvalue <can be also
affected. If these procesges behave 1in a
repeatable manner, the dissociation can be
characterized and a Solution Coefficient can
be used to compensate for these effects.

SOLUTION COEFFICIENT

The gcluticon coeoefficient compensates the
Nernstian value, in the case of pH, and the
raw voltage value, in the case of ORP or pION.
The coefficient is applied as a fixed wvalue
per sach 10°C away from 25°C. The temperature
compensation factor is derived from the
following equations:

pHIndication :p‘Hl’\ferstiani COEE™ ( ( T7250C) /lOOC)

MV, oo =MVECOEF® ( (T-25°C) /10°C)

where:

COEF = pH or mV change per 10 degrees
Celsius.

PHyrnorian = Nernstian pH Value referenced at
25°C after applying the factory
and procesgss calibration values.

PH 4icarion = PH Value indicated on the
analyzer.

mv = mV Value of the sensor output
after applving the factory and
process calibration values.

mvV = mV Value indicated on the

Indication
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anal yzer. _ _

T = Tenperature of the solution in °C
after applying the factory and
process call bration val ues.

For exanple, solution coefficients for pure
wat er applications are:

Pure Wat er

_ +0. 18 pH 10°C
Pure Water w 1ppm Anmoni a

+0. 31 pH 10°C

For the TB84PH Advantage Series anal yzer, the
solution coefficient wll either add %+) or
subtract (-) a configured anount o t he
process variable per 10°C to the Nernstian

conpensated process variable. ~ Thus, an
application hawng;_I a process |liquid that
decreases in its pH value as the tenperature

i ncreases should use a positive (+) solution
coefficient correction factor. Conversely, an
application havin a process |liquid that
increases in its pH value as the tenperature
i ncreases should use a negative (-) solution
coefficient correction factor. For ORP and
pl ON analgzer types, the solution coefficient
adj usts the unconpensat ed process vari abl e and
does not use the Nerstian relationship.
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APPENDI X B -

PROGRAMM NG TEXT STRI NG GLOSSARY

GENERAL

When programm ng the TB84PH Advant age Series
anal yzer, the six digit, alphanuneric region

will display a wide variety of text pronp

ts.

I n many cases, these pronpts are abbreviations
or portions of words. This section contains a
conplete list of the text pronpts and their

full text equival ent.

GLOSSARY OF PROGRAMM NG TEXT PROWPTS

Table B-1. d ossary of Text Pronpts

TEXT STRI NG DESCRI PTI ON

1PT. CAL One Point Calibration

20MA. PT 20 MI1lianmp Point

2PT. CAL Two Point Calibration

3K. BLCO 3 kohm Bal co (Tenperature Conpensati on)

ANA. PT 4 MIIlianp Point

REV. A10 Sof tware Revi si on Al0

ADVNCD Advanced (Programmi ng Mode)

ANALZR Anal yzer State

ANTMNY Anti nony (pH Sensor with Antinmony Measurenent
El ect r ode)

ASY. POT Asymmetric Potenti al

AUT. SCL Aut omati ¢ Tenperature Conpensation (Nernstian)
wi th Sol ution Coefficient

AUTO Aut omati ¢ Tenperat ure Conpensation (Nernstian)

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 naxi mum
al l owabl e value for the entered paraneter.

CALI BR Cal i brate Mde

CONFI G Configure Mde

DAVPNG Danpi ng State

Dl AGS D agnostics State
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TEXT STRI NG DESCRI PTI ON

DI SABL Di sabl e

END. W Ending MIlivolt Point (For Specific lon
Concentration configuration only).

END. MAG Endi ng Magni tude Poi nt (For Specific lon
Concentration configuration only).

FAI L. HI Fail Hgh (i.e., 20 mA)

FAIL.LO Fail Low (i.e., 4 mA)

H . VAL High Calibration (Buffer or Standard) Val ue

| ON. CAL Specific lon Calibration

| ON. CON Specific lon Concentration

| SO. PT | sopotential Point

---KRZ Ref erence | npedance in kohms where --- is the
i npedance val ue.

LO. VAL Low Calibration (Buffer or Standard) Val ue

MAGS I\/aPnitudes - Nunber of decades the output range

wi I'l cover (For Specific lon Concentration
configuration only).

MVv/ 10C MIlivolt per 10°C (Sol ution Coefficient value for
Automati c rnstian wth Solution Coefficient
Tenper at ure Conpensati on)

NEW VAL New Cal i bration Value - The PV or Tenperature
val ue expected during a One Point or Tenperature
Cal i brat1 on.

NON. LI N Non- Li near Qutput State

ORP. CAL ORP Calibration State

QUT. CAL Qut put Calibration State

PASSWD Security Password

PH. CAL pH Calibration State

PH. GLAS EH A ass (pH Sensor with G ass Measurenent

| ectrode)

PT 100 Pt 100 Chm RTD

REF Z Ref erence | npedance

REL. HLD Rel ease Hol d

| - E67-84-1B February, 2002 B-2




TEXT STRI NG

DESCRI PTI ON

RERANG Rerange State
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.
SAFE. VD Safe Mdde State
SEC. DSP Secondary Di spl ay Mde
SECS Seconds
SECUR Security Mode
SPK. MAG Spi ke Qut put Magni t ude
SPK. OFF Spi ke Qutput Function set to Of (i.e., D sable)
STABL? Is the displayed Process Variable Stable?
TC. TYPE Tenper at ure Conpensation Type State
TWP. CAL Tenperature Calibration State
TMP. SNS Tenperature Sensor Type State
TMP°C Tenperature in degrees Cel sius
VALENC lon Val ence State (For Specific lon Concentration
configuration only).
X-1 Nonl i near X |nput Point value for Breakpoint 1 in
per cent age of 1 nput.
Y-1 Nonl i near Y Qutput Point value for Breakpoint 1 in
per cent age of out put.
| - E67-84-1B February, 2002 B-3



TB82PH Function Flow Tree

v

v

v

v

v

v

‘ Calibrate H Out/Hold

‘ Configure

v

v

v

pH/ORPI/pION

Calibration
1 point calibration
2 point calibration

Temperature
Calibration
Edit Calibration

Reset Calibration

Output
Calibration

Hold/Release
Hold Output

‘ Modify/View

v

v

Rerange Output
4 mA point
20 mA point

Damping
Seconds

Spike Output
on/off

Basic/Advanced

Analyzer
pH.ORP, pION
lon Concentration
units
valence
magnitude (log)
end magnitude
end millivolt
Sensor Type
pH, Antimony
Custom
Reference Inpedance

v

Temperature
Sensor
None, 3 k Balco, Pt100

v

Temperature

Compensation
Manual, Auto, Auto
Solution

v

Analog Output
One Range
4 mA/20 mA Values or
0 mA/20 mA Values
Nonlinear

v

Analog Output
Two Range

PV or Temperature
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

Diagnostics
on/off

Safe Mode One
High/Low
Safe Mode Two
High/Low

Spike Notification

Percent Magnitude

(mA)

‘ ‘ Security ‘ ‘ Display ‘ ‘ SPT/Tune ‘
Secured Modes ‘ Temperature (C) ‘ ‘ Relay1
Calibrate
Output # #
Configure
L ‘ Temperature (F) ‘ ‘ Relay2 ‘
Password ‘ +
‘ Current Output ‘ ‘ Relay3 ‘

Diagnostic
Alarms
Sensor Input
(mV)

Spike Output
State
Software
Revision

Note: Functions in italics are only available on TB82 versions with Advanced programming nomenclature option.

Figure B-1. TB84PH Programm ng Function Fl ow Chart.
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APPENDI X C - CONFI GURATI ON WORKSHEETS
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TB84PH ADVANTAGE SERIES WORKSHEET

Tag: Date:
Programming Mode: O Basic O Advanced
Lnalyzer Type:
O pH O CEF O pIon O Ion Conc.
O GLASS REF Z: kohm REF Z: kohm UNIT:
O ANTIMONY VALENCE:
O CusToM MAGS
TS0 PT: pH END MAG :
ASY POT: v END MV : mv
REF Z: kohm REF Z: kohm
Temperature Sensor: 0 Ncone O 3k Balco O Ptl1o0o

Temperature Compensation Type:

O Manual O Auto

O Auto Solution

Coeff.:

Analog Output One Range

(AO1) :
0 mA:
O Linear

2

O Non-linear

X-1

PP
YU W N

&&ﬁ%%%
AU WN R

20 mA:

Analog Output Two Range

(AO2) :
O pv
0 mA:

O Temperature °C

4 mA:

O Temperature °F

20 mA:

Relay Output One

(RO1) :

[ Setpoint
0 High
O Low
O pv
O Temp. °C
O Temp. °F
Setpoint:
Deadband:
Delay (min) :

0 Diagnostics
O A1l
O Sensor
O Instrument

O Cycle Timer
O High
O Low
Setpoint:
Cycle {(min) :
On{min) :

O Cleaner
Setpoint:
Cycle {(min) :
On{min) :

O Hold AQ’s
O Hold RO's
O Disable RO’s

Relay Output Two

(RO2) :

[ Setpoint
0 High
O Low
O pVv
O Temp. °C
O Temp. °F
Setpoint:
Deadband:
Delay (min) :

0 Diagnostics
O aAll
O Sensor
O Instrument

O Cycle Timer
0 High
O Low
Setpoint:
Cycle{(min) :
On{min) :

O Cleaner
Setpoint:
Cycle {(min) :
On(min) :

O Hold AOQ’'s
O Hold RO's
O Disable RO’s

Relay Output Three

(RO3) :




[ Setpoint
0 High
O Low
0 pv
O Temp. °C
O Temp. °F
Setpoint:
Deadband:
Delay (min) :

0 Diagnostics

O A1l
O Sensor
O Instrument

O Cycle Timer
0 High
O Low
Setpoint:
Cycle (min) :
On(min,) :

O Cleaner
Setpoint:
Cycle{(min) :
On{min) :

O Hold RO’'s
O Disable RO’'s

Damping Value:

Seconds

Display (Seconds)
AQO1 (Seconds)
AQO2 (Seconds)

Diagnostics:

O Enabled

O Disabled

Safe Mode Cne Level:

O Fail Low

0 Fail High

Safe Mode Two Level:

O Fail Low

0 Fail High

Spike Magnitude:

%

Security:
Pagssword:

O Configure

O Calibrate

O Output/Hold

Factory Default Settings

Software Hardware
Instrment Microprocessor/Dizplay BCB .
M Easic W1 [Oonfigurstion Lockout) 1-2, Dissble Lockeur
2-3, Fnahble Lockout
Analyzer
pH, Glass
Temperature Sensor
Type - ik, Baleo
Temperature Compensation
Type - Manual
Enalog Output One
Range - 0 to 14 pH
Enalog Outpur Two
Range: 0 to 140°C
Relay Output one
High Setpoint Value: 14.00
D - 0.10 pH
Delay: 0.0 mins
Telay output Twe
High Setpoint Value: 14.00 gH
Decdbands 0.10 pH
Delay: 0.0 mins
Relay Output Three
D stics: Instrument
Damping ! Festure svailable cnly in Adwvanced programuing.
Value: 0.5 Seconds * Sge Figure 9-2 for juiper locsticon.
* Bold text indicates default hardware settings.
Senzor Diagmostics
Stabe: Cff (Dissbled)
Safety Mode One
Failed Cutput State: Lews
Safety Mode Two
Failed Cutput State: Lews
Spike Output®
L oy

O Hold AO’'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

o
Note Q
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 é
responsibility whatsoever for potential errors or Z
possible lack of information in this document. T

g
We reserve all rights in this document and in the g
subject matter and illustrations contained therein. (e}

Any reproduction, disclosure to third parties or
utilization of its contents in whole or in parts — is
forbidden without prior written consent of ABB.

Copyright®© 2012 ABB
All rights reserved

E67-84-1B

Software

Power and productivity “ .! l.
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for a better world™





