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

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

NOTES highlight procedures and contain information which assist the operator in understanding the information
contained in this manual.

WARNING
POSSIBLE PROCESS UPSETS. Maintenance must be performed only by qualified personnel and only after securing
equipment controlled by this product. Adjusting or removing this product while it is in the system may upset the process
being controlled. Some process upsets may cause injury or damage.

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

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

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

Health and Safety

To ensure that our products are safe and without risk to health, the following points must be noted:
e  The relevant sections of these instructions must be read carefully before proceeding.
e  Warning labels on containers and packages must be observed.

. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel and in accordance with
the information given.

o Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating in conditions of high
pressure and/or temperature.

e  Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. Normal safe handling
procedures must be used.

e  When disposing of chemicals ensure that no two chemicals are mixed.

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data sheets (where applicable) may be
obtained from the Company address on the back cover, together with servicina and spares information.
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1.0 Introduction

1.1 Purpose

This document describes the installation and
maintenance of the TBX587 Industrial pH and Redox
(ORP) Electrode systems.

1.2 Sensor Description

These sensors are hot tap, ball valve insertion designs.
They enable sensor maintenance or replacement
without interrupting the process. The “T” style handle is
used to push the sensor into the process while under
pressure.

The insertion rod of the sensor is smaller diameter then
the sensor body. A larger diameter mechanical stop is
incorporated into the insertion rod. This prevents
accidental sensor removal while under pressure. Unlike
chain or cable restraints this safety-by-design is a
mechanical part of the construction.

The TBX587 sensor is inserted through a standard 1 in.
full port ball valve. The valve is used to isolate the
sensor from the process.

The extraction housing provides spacing to
accommodate the sensor when it is withdrawn from the
process. The extraction housing has ¥4 in. connections
which can be used to bleed off residual process
pressure when the sensor is extracted. If the application
involves strong chemicals then the ¥4 in. connections
can be used to flush and drain the housing prior to
sensor removal.

The compression fitting mounted at the end of the
extraction housing. It is used to hold the sensor in place
when inserted into the process. It must be loosened to
remove the sensor from the process. Once the sensor
is removed from the process the ball valve must be
closed to isolate the sensor.
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Figure 1-1 Sensor Dimensions
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2.0 Installation

2.1 Recommended Installation

The TBX587 is supplied with a notched tip. This
notched design protects the glass electrode from
breakage during handling and insertion. If the process
liquid tends to build up on the electrode tip then these
notches can be clipped off to better expose the glass
electrode to the process. If the process is abrasive then
the flat glass electrode can be used for additional
protection. The sensor tip should be at a 90° angle to
the process flow for optimal self cleaning.

Not for fouling applications For fouling applications

X

Figure 2-1. Recommendations for Fouling Applications

The flow of sample passing the sensor helps to
keep the sensor clean.

Sensors should be positioned such that they
are always immersed in the sample.

2.2 Installation Instructions

1. Process pressure must not exceed 10.4 bar (150
PSIG) continuous service. Sensors should be
retracted during process start-up to prevent
damage due to pressure surges or water
hammer.

2. Sensor tip should be kept wet at all times. If the
process will be shut down then retract the
sensor and keep isolated in the extraction
housing with the ball valve closed to keep the
electrode wet.

Model TBX587 pH/Redox (ORP) Sensor 4

3. The maximum insertion depth of the TBX587 is
165mm (6.5 in.). This additional insertion depth
is used to overcome additional spacing due to
flanges and nozzles on the process piping. The
tip of the sensor should only be inserted to a
maximum of 25mm (1 in.) beyond the inner
diameter of the process. This is sufficient to get
flow past the electrode tip. Over-insertion may
result in damage to the sensor.

4. Fully retract the sensor before closing the
isolation ball valve. Fully open the valve before
insertion of the sensor.

(730

15° =+ -- 156°
min. - - - min.

(©

Mounting Range for Hemispherical
Glass Electrodes in Horizontal
Piping

Mounting Range for Flat Glass
Electrodes in Horizontal Piping

Figure 2-2. Preferred Mounting

2.3 Electrical Connections

All TBX587 sensors are supplied with either integral
cable or with a detachable Variopin connection. Integral
cable lengths are as follows:

1.5 M (5 ft)
3M(10 f)
6 M(20 ft)
9 M(30 ft)

The detachable Variopin cables are supplied separately
and include the lengths listed above in addition to 15 M
(50 ft), 23 M (75 ft), and 30 M (100 ft). Electrical

connections to various ABB electronics are listed below.



TB82 / TB84 . AX4xx Analyzer .
Terminal Block TB(X)5 Series Sensors Terminal Block TB(X)5 Series Sensors
Number | Label Color Function Sensor | Sensor | Color Function
A B
Glass/Metal
1 SENSE | Blue
Electrode B9 B1 White Temperature
Compensator
2 GUARD | Yellow Shield/Screen Link B1 to B2
in o]
B10 B2 - &B9to B10
3 REF Black | Reference Electrode
Temperature
B11 B3 Red
4 SOL | Green | Solution Ground Compensator
GND
B12 B4 Black | Reference Electrode
5 RTD Red Temperature
Compensator B13 B5 - -
. Temperature
6 RTD | White Comgensator B14 B6 | Green | Solution Ground
7 SHIELD Dark Shield/Screen B15 B7 Yellow Shield/Screen
Green
B16 B8 Blue Glass/Metal
Table 2-1. TB82PH / TB84PH Terminal Block Connections Electrode
Table 2-2. AX4xx Terminal Block Connections
—~————— TOpH ANALYZER TO pH SENSOR ——
BLUE --- SENSE

YELLOW --- GUARD

~ (W =R =
GREEN --- SOL GROUND

BLACK --- REFERENCE

RED --- RTD
WHITE - RTD —~———— INSERT MALE VARIO PIN
HEAVY GREEN --- SHIELD INTO FEMALE VARIO PIN
RECEPTACLE

HANDTIGHTEN FEMALE VARIO PIN
RECEPTACLE 1.5 TO 2 REVOLUTIONS TO
COMPLETE THE SENSOR CONNECTION

MINIMUM CABLE BEND RADIUS =1.75in /44 mm

Figure 2-3. Variopin connection
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3.0 Callibration

When the sensor has been correctly connected and all
electrical connections have been made to the
associated electronics the sensor is ready for
calibration.

pH and Redox (ORP) sensors are consumable products
that will require periodic recalibration. ABB
recommends that initial calibration be performed with
liquid buffer solutions as a two point calibration. In
harsh chemical processes, follow-up calibrations should
be single point grab sample calibrations.

3.1 pH Sensor
Tips for new pH sensors

=  Allow sensor to cool to room temperature.

=  For new sensors perform buffer calibration in
two separate solutions of known pH values for a
two point calibration.

= Rinse sensor in tap water between immersion in
each solution.

= For best accuracy with TBX587 sensors use the
MANUAL two point calibration option in the pH
electronics.

= calibration solutions should be at least 3pH
units in difference. (e.g. — 4pH buffer and 7pH
buffer).

For sensors already in use a buffer calibration may be
performed but optimum calibration requires a single
point grab sample calibration.

= Take a sample of the process liquid being
measured and verifying pH / mV on a laboratory
or portable pH meter.

=  The sample should not be allowed to cool off.
= The reading from the portable pH meter can

then be used to adjust the reading in the
electronics.

Model TBX587 pH/Redox (ORP) Sensor 6

Refer to the instruction manual for the pH electronics for
full details of the calibration procedure.

3.2 Redox (ORP) Sensor

Calibration procedures for ORP sensors follow the same
recommendations as for pH sensors shown in Section
3.1. Note the following for ORP solutions:

= Pre-prepared ORP calibration solutions should
have at least 200 mV difference for optimum
calibration.

= If quinhydrone is used then ABB recommends
using 100mL of 4pH and 7pH buffer solutions.
Add 1 gram of analar quinhydrone to each
buffer and let stand for 30 minutes.

The quinhydrone values should be within +/-15mV of
the values listed below.

4 pH +259 mV
7 pH +82 mV

Warning: Before removing a sensor from a flow line, ensure
that all isolating valves have been closed.

Caution: It is important when buffering to ensure that the
visible surfaces of the electrodes have been cleaned using
demineralized water. Also ensure when moving from one
buffer solution to the next to wash the electrodes and dry
them carefully using a soft tissue.




4.0 Cleaning

4.1 General Electrode Cleaning

To ensure accurate monitoring, keep the sensor free of
contaminants by periodic cleaning, the frequency of
which depends on the particular application.

Methods of removing various types of deposits are
detailed below. A soft cotton cloth or toothbrush can
be used to directly clean the glass electrode. Replace
the sensor if its performance does not improve after
cleaning.

To clean Use

General foulants 3 to 5 % hydrochloric acid solution

High pressure water jet (from a pressurized canister)

Qils and greases Isopropyl alcohol (rubbing alcohol)
Methanol
Other solvent known to cut the specific grease

High pressure water jet (from a pressurized canister)

Scales (and similar) from |5 to 10 % hydrochloric acid solution
med|lum to high pH 3 to 7 % sulfuric acid solution
solutions
Industrial toilet bow! cleaner (mix of strong

hydrochloric acid and phosphoric acid)

Scales (and similar) from |5 to 10 % warm (>54 °C [130 °F]) caustic solution

low (<5) pH solutions Rust stain remover

Sulfates and carbonates |5 to 10 % hydrochloric acid solution

Industrial toilet bow! cleaner (mixture of strong
hydrochloric acid and phosphoric acid)

Combination of sodium metabisulfite and sodium
hydrosulfite

Silica or tenacious
scales

2 to 3 % hydrofluoric acid solution

Note: If the TB5/TB(X)5 sensor has been cleaned, refit it to the
process or place it in distilled water before use or calibration.

4.2 Troubleshooting
Listed below are some common symptoms of sensor
malfunction together with possible cures.

Short scaling (low slope) or sluggish response
= Glass sensor membrane is dirty or coated —
Refer to section 4.1 for cleaning information
= Sensor has been in service for a long time and
lost its speed of response. Check age of
sensor and replace.

No Response to pH buffer or sample

»  Check sensor wiring in section 2 or refer to the
electronics instructions.

= Look for cracks in the glass membrane. They
create a short circuit thus the sensor will not
respond.

= Inspect sensor cable for damage. Abraded
cable can cause short circuits and lack of
Sensor response.

Unstable reading or drift
= Check sensor wiring in section 2 or refer to the
electronics instructions.
= Dry or dirty reference junction — clean as
instructed in section 4.1 of the manual.
= Allow sensor to soak for several hours in
deionized water

Stable but incorrect readings
= Recalibrate using grab sample calibration
method suggested in section 3.1 of the manual
= Check temperature compensation to verify that
the process temperature matches the reading
from the sensor

faulty extension cable. Check and replace it, if necessary.

Note: All of the above symptoms could be caused by a

Model TBX587 pH/Redox (ORP) Sensor
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4.3 Electrode Storage

Caution: Failure to ensure that the glass membrane and
reference junction do not dry out may irreversibly affect the
response of the electrode.

If it is necessary to remove the electrode from the
sample ling, fill the retained protective cap with buffer
solution and cotton wool, or equivalent, and fit it to the
SEensor.

Model TBX587 pH/Redox (ORP) Sensor 8




5.0 Spares & Accessories
5.1 Model Number Breakdown (Nomenclature)

Variant digit No.| 1-6 7]18]9]10]J11|12]13 14]15
Endura 1 inch Retractable pH / Redox (ORP) sensor assembly TBX587 | x | x | x| x| x| x| x x| x
Measurement Electrode
Flat Glass (10 ... 100 deg °C, O ... 14 pH) For high particulates with flow at 90 deg
General Purpose Glass (0 ...100 °C, 0 ... 12 pH) For low temperature applications
High Temp Glass (10 ... 140 °C, 0 ... 14 pH) Sensor cable rated to 140 °C
Platinum, (Flat ORP) (0 ... 140 °C, +/- 2000mV)
Antimony (-20 ... 80 °C, 3 ... 11 pH)
Glass, pH, Fluoride - Resistant (10 ... 80 °C, 0 ... 14 pH)
Coat - Resistance Glass (10 ... 140 °C, 0 ... 14 pH) Sensor cable rated to 90 °C
Integral Thermocompensator
None, Replacement Sensor 0
3 kOhm 1) 1
Pt 100 1) 3
Reference Junction
Wood, Notched, Next Step 2) D
Teflon, Notched, Next Step 2) E
Solution Ground Wetted Material
316 Stainless Steel with Viton O-Rings
316 Stainless Steel with EPDM O-Rings
316 Stainless Steel with Kalrez O-Rings
Titanium with Viton O-Rings
Titanium with EPDM O-Rings
Titanium with Kalrez O-Rings
Hastelloy B-2 with Viton O-Rings
Hastelloy B-2 with EPDM O-Rings
Hastelloy B-2 with Kalrez O-Rings
Accessory Hardware
None, Replacement Sensor
Complete Hardware Assembly, Stainless with Viton O-Rings
Complete Hardware Assembly, Stainless with EPDM O-Rings
Complete Hardware Assembly, Stainless with Kalrez O-Rings
Complete Hardware Assembly, Titanium with Viton O-Rings
Complete Hardware Assembly, Titanium with EPDM O-Rings
Complete Hardware Assembly, Titanium with Kalrez O-Rings
Complete Hardware Assembly, Hastelloy C with Viton O-Rings
Complete Hardware Assembly, Hastelloy C with EPDM O-Rings
Complete Hardware Assembly, Hastelloy C with Kalrez O-Rings
Sensor Cable Connection Options
Tinned / Pin Leads T
Quick Disconnect Vario Pin Connector \
Sensor Cable Length
5ft (1.5m) 3)
10 ft (3 m) 3)
20 ft (6 m) 3)
30 ft (9 m) 3)
Quick Disconnect Vario Pin Connector (Select Extension Cable Separately)
Tagging
None
Mylar
Stainless Steel

& T O 0O W N

© 00 N O OB WN P

« I @M MmMmOO T > o

o W N Pk O
O O o o u

1) No Integral Thermocompensator when Redox (ORP) or Antimony Electrode Selected for Digit 7.
2) Flush Reference Junction Supplied when Antimony Electrode Selected for Digit 7 (all other electrodes have notched tip).

3) Cable Length only for Tinned/Pinned Leads for Digit 12. Quick Disconnect option requires extension cable.

Model TBX587 pH/Redox (ORP) Sensor 9



5.2 Common Spares

Accessories

1 in. Stainless Steel Ball Valve Kit (4TB4951-0118 + 4TB4955-0118) 4TB5205-0302
1 in. Titanium Ball Valve Kit (4TB4951-0119 + 4TB4955-0013) 4TB5205-0303
1 in. Hastelloy C Ball Valve Kit (4TB4951-0120 + 4TB4955-0014) 4T B5205-0304
Extension Cable

Vario Pin Interconnection Cable 5 ft. (2 m) Length 4TB3011-9005
Vario Pin Interconnection Cable 10 ft. (3 m) Length 4TB3011-9010
Vario Pin Interconnection Cable 20 ft. (6 m) Length 4TB3011-9020
Vario Pin Interconnection Cable 30 ft. (L0 m) Length 4TB3011-9030
Vario Pin Interconnection Cable 50 ft. (L5 m) Length 4TB3011-9050
Vario Pin Interconnection Cable 75 ft. 23 m) Length 4TB3011-9075

Vario Pin Interconnection Cable 100 ft. (30 m) Length

4TB3011-9100

Model TBX587 pH/Redox (ORP) Sensor 10
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6.0 Specifications

6.1 Maximum Pressure
10.3 bar (150 PSI)

6.2 Temperature Compensator (pH sensors only)
Quick Response Integral Pt100 or 3 kQ Balco

6.3 Wetted Material Options

Glass pH Electrode
Platinum Redox (ORP)
PTFE Reference Junction
Wood Reference Junction
PVDF Sensor Body
Stainless Steel Solution Ground + Hardware
Titanium Solution Ground + Hardware
Hastelloy Solution Ground + Hardware
EPDM O-Rings
Viton O-Rings
Kalrez O-Rings
Ratings
Code Type Description Range Operating Quick TC
9 °C °F Standard?
Flush glass for slurries and high 10...100 | 60 ... 212
! Flat Glass particulate applications. 0...14pH (Note 1) | (Note 1) ves
General Low temperature and light duty
2 Purpose Glass|applications. Not for high pH. 0...12pH 0..100 | 32...212 ves
3 High Temp ngh_Terr_\perature glass electrode and 0..14 pH 10 . 140 | 50 284 Yes
Glass special high temperature cable
8 Flat Redox [Flush PIat|_nurr_1 element. Well suited for 0..+2000mV | 0..140 | 32 .. 284 NoO
(ORP) slurry applications.
6 | Antimony (spy|etal pH electrode forHF Acidorhigh | - 5 45 by | 20 80| -4..176]  No
abrasion applications.
Fluoride Etch resistant pH glass up to several %
) . . 10...80 | 50...176
F Resistant |HF Acid concentration as well as other 0..12pH Yes
: (Note 2) | (Note 2)
Glass strong acids.
3 Coat Resistant|Most common industrial glass electrode 0 . 14 oH 10...140| 50 ... 284 Yes
Glass for applications with coating and build-up. P (Note 3) | (Note 3)
Notes 1) 0to 121 °C (32 to 250 °F) for sterilization cycles
2) 50 °C (122 °F) maximum temperature recommended for high HF concentration
3) 90 °C (194 °F) maximum cable temperature

Table 6-1. Measurement Electrode Type & Rating
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Contact us

ABB Inc.

Automation Technology Products
125 East County Line Road
Warminster, PA 18974-4995 USA
Phone: +1 215 674 6001

Fax: +1215674 7183

ABB Inc.

9716 S. Virginia St. Suite E
Reno, NV 89511 USA
Tel: +1 775 850 4800
Fax: +1 775 850 4808

ABB Ltd

Oldends Lane, Stonehouse
Gloucestershire, GL10 3TA UK
Tel: +44 (0)1453 826661

Fax: +44 (0)1453 829671

www.abb.com/instrumentation

Note:

We reserve the right to make technical changes or
modify the contents of this document without prior
notice. With regard to purchase orders, the agreed
particulars shall prevail. ABB does not accept any
responsibility whatsoever for potential errors or
possible lack of information in this document.

We reserve all rights in this document and in the
subject matter and illustrations contained therein.
Any reproduction, disclosure to third parties or
utilization of its contents, in whole or in part, is
forbidden without prior written consent of ABB.

OI/TBX587 11.2009 | 3KXA163687R4201

Copyright © 2009 ABB
All rights reserved

Created in USA (11.12.09)

Variopin is a trademark of Interconnex AG
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