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The Company
We are an established world force in the design and manufacture of
instrumentation for industrial process control, flow measurement, gas and
liquid analysis and environmental applications.

As a part of ABB, a world leader in process automation technology, we offer
customers application expertise, service and support worldwide.

We are committed to teamwork, high quality manufacturing, advanced
technology and unrivalled service and support.

The quality, accuracy and performance of the Company’s products result
from over 100 years experience, combined with a continuous program of
innovative design and development to incorporate the latest technology.

The UKAS Calibration Laboratory No. 0255 is just one of the ten flow
calibration plants operated by the Company, and is indicative of our
dedication to quality and accuracy.

EN 29001 (ISO 9001)

Lenno, Italy – Cert. No. 9/90A

Sonehouse, U.K.

Health and Safety
To ensure that our products are safe and without risk to health, the following points must be noted:

1. The relevant sections of these instructions must be read carefully  before proceeding.

2. Warning labels on containers and packages must be observed.

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

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

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

6. 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 servicing and spares
information.

Electrical Safety
This instrument complies with the requirements of CEI/IEC 61010-1:2001-2 "Safety requirements for electrical equipment for
measurement, control, and laboratory use". If the instrument is used in a manner NOT specified by the Company, the protection
provided by the instrument may be impaired.

Symbols
One or more of the following symbols may appear on the instrument labelling:

Information in this manual is intended only to assist our customers in the efficient operation of our equipment. Use of this manual
for any other purpose is specifically prohibited and its contents are not to be reproduced in full or part without prior approval of
the Technical Communications Department.

Warning Ð Refer to the manual for instructions

Caution Ð Risk of electric shock

Protective earth (ground) terminal

Earth (ground) terminal

Direct current supply only

Alternating current supply only

Both direct and alternating current supply

The equipment is protected through double
insulation

0255
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IP65
(NEMA 4)

80°C (176°F)
Maximum !

–10°C (14°F)
Minimum

Backfill

Metal
Protection
Plate

Supports

Supports

2 MECHANICAL INSTALLATION…

Fig. 2.10 Cable Routing

Fig. 2.11 Within Environmental Rating

Fig. 2.12 Underground

Fig. 2.13 Above Ground

Fig. 2.14 Temperature Difference

Fig. 2.15 Shade
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162mm (6.35in)

214mm
(8.43in)

69mm (2.72in)
(Fixing Centres)

232mm (9.13in)
(Fixing Centres)

32mm
(1.26in)

3 Fixing Holes,
6.5mm (1/4in) Diameter

Allowance for
cable bends
200mm (8in)

Gasket same size as pipe

Fit gaskets

PTFE

Metal
face

Gasket

Metal
face

PTFE

Gasket

<15mm bore sensors

…2 MECHANICAL INSTALLATION

2.3 Mechanical Installation

2.3.1 Transmitters

2.3.2 Sensors

Caution.
• Do NOT exceed the maximum

working pressure marked on the
equipment.

• Use stainless steel (austenitic) bolts,
studs and nuts for flanged sensors
below 200mm.

Caution. Do not overtighten fixings,
especially on an uneven surface.

Fig. 2.16 Dimensions

Fig. 2.17 Gasket Fitting

Caution. For wafer type sensors of
<15mm bore, the fluid seal must be
made against the PTFE. Otherwise use a
full face gasket.

Fig 2.18 Wafer Type Sensors
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Insulating Sleeve
and Washer

(not provided)

Supplied Bonding Cables
Insulated connecting wire

(not included).  Must be
adequately rated to carry

cathodic currents.

Gasket Gasket
Grounding RingGrounding Rings Common Ground

(Plant bonding)

>4mm2

(<10 AWG)
Copper Wire

Detail of grounding
rings required for
BOTH flanges

>4mm2 (<10AWG)
Copper Wire

Common Ground
(Plant bonding)

Supplied Bonding Cables

Fig. 3.1 Pipelines

Fig. 3.2 Pipelines with Cathodic Protection

3 ELECTRICAL INSTALLATION

3.1 Grounding (Fig. 3.1, 3.2)
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3 ELECTRICAL INSTALLATION…

North American Wiring Practice

…3.3.2 Transmitters (All versions)

Fig. 3.13 Sensor Cable Connections at the Transmitter (Remote version)

Fig. 3.14 Sensor Cable Connections at the Transmitter (North American Wiring Practice)
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…3 ELECTRICAL INSTALLATION

3.3.3 Alternate Wiring Configuration
Some later transmitters have an alternative (plug-and-socket) sensor wiring configuration (see Fig. 3.15)

This connector may be either an integral part of the termination area or, alternatively, part of the CalMaster
adapter board. The wiring of both these variants is the same.

To wire the adaptor plug, carefully pull off the plug from the adaptor board, connect the wires (using a
screwdriver with a 2.5mm blade to tighten the terminal screws) and replace the plug.

3.4 Input/Output Connections

Caution.
• Refer to SPECIFICATION for Input/Output ratings.
• Inductive loads must be suppressed or clamped to limit voltage swings
• Capacitive loads must be inrush current limited.
• Hazardous area requirements are not considered in the following pages.

Fig 3.15 Fitting the Sensor Wiring onto the Adaptor

Caution. Remove any exposed
black conductive layer from the
inner insulation of both coaxial
cables.
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ALARM1

ALARM2

PLS0V

Alarms
MagMaster Transmitter

ALARM1

ALARM2

PLS0V

MagMaster Transmitter

and/or

Alarm 2

+

Alarm 1DC.
supply

Relay

Timer
Switch

R

Relays and Timers

Forward Flow

DC
supply

Reverse Flow

Counter/Totalizers

Electromechanical
Connections

Telemetry, Electronic
Counters etc.

and/or

and/or

Counter/Totalizers

Forward Flow

Reverse Flow

F OUT A

F OUT B

PLS0V

F OUT A

F OUT B

PLS0V

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

MagMaster Transmitter

F OUT A

F OUT B

PLS0V

Typically 1k
1W

PLC – Common –ve

PLC – Common +ve

F OUT A

F OUT B

PLS0V

+

– Rev +

PLC

Fwd +

+

–
Rev –

PLC

Fwd –

DC
supply

DC common

DC
supply

3 ELECTRICAL INSTALLATION…

Fig. 3.16 Frequency Output Connections Fig. 3.18 PLC Interface

Fig. 3.17 Alarm Output Connections

Information. Relay and Timer Switch
shown for example only. Connect as
required.

3.4.1 Frequency Outputs – Fig. 3.16 3.4.3 PLC Interface – Fig. 3.18

3.4.2 Alarm Outputs – Fig. 3.17

Information.
• Inductive loads may be suppressed by diodes (D) – 1N4004 or similar.
• Inrush currents are limited to 1 Amp by resistor R – e.g. 27Ω 1W for 24V systems.
• Operation of outputs is programmable – see Configuration Manual for details.
• Frequency and Alarm outputs share a common return with contact input.
• External isolators not normally required, as the pulse, alarm and contact circuits are

electrically separated from all other Magmaster connections.
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Volt-free Contact

MagMaster Transmitter

+

Voltage Signal or Logic Signal

PLS0V

EXT I/P –

MagMaster Transmitter

Open Collector (or Grounded Contact)

PLS0V

EXT I/P –

MagMaster Transmitter
50.0
47.5

+– EXT I/P +
EXT I/P –

EXT I/P +

ALARM 2

MagMaster Transmitter

Using an Alarm for Automatic
Range Change

Switch

EXT I/P +
EXT I/P – Switch

5V DC supply

…3 ELECTRICAL INSTALLATION

3.4.4 Contact Input – Fig 3.19

Fig. 3.19 Contact Input Connections
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IC2
IC+

IC –

IC+  IC– IC2  IC–

HART connections
where applicable

MagMaster Transmitter

Common

+ve

Normal Alternative

A1 100.0  °C

BOILER 6 TEMPERAT
URE

HART link

IC2
IC+

IC –

A1 100.0  °C
BOILER 6 TEMPERATURE

 IC– IC2

HART connections
(where applicable)

MagMaster Transmitter

Common

Reverse +ve     + HART

A1 100.0  °C

BOILER 6 TEMPERAT
URE

Receiver No. 2 – Reverse

Receiver No. 1 – Forward

Forward +ve

Information. For Multidrop HART installations, remove 'HART Link' and connect HART
systems directly to IC2: this allows the analog output function to be retained.

3 ELECTRICAL INSTALLATION…

3.4.5 Current Output – Fig. 3.20 and 3.21

Information.
• Output is fully programmable – see Programming Guide.
• Output is electrically separated from all other MagMaster connections.
• External isolators are not normally required and may significantly limit accuracy if used.

Fig. 3.20 Current Output Connections: Standard

Fig. 3.21 Current Output Connections: Dual Current Option

Information . Mul t idrop
HART mode cannot be used
with this configuration.
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MagMaster
Transmitter

TX - SIG

TX + SIG

0VC

RX - SIG

RX + SIG

MagMaster
Transmitter

Link

TX - SIG

TX + SIG

0VC

RX - SIG

RX + SIG

MagMaster
TERMINALS

TX-SIG
TX+SIG
RX-SIG
RX+SIG

0VC
–
–
–

RS422 Connection
NAME

RX DATA -
RX DATA +
TX DATA -
TX DATA +

SIGNAL GROUND
DCD
DTR
DSR

APPLE Connector
(8 Pin MC)

5
8
3
6
4

7
1
2

C
O

N
N

E
C

T 
TO

Link
together

Link
together

9-Pin
PC

Connector
2
–
3
5

(linked)
4   link

6   together

7   link

8   together

MagMaster
TERMINALS

TX-SIG
TX+SIG
RX-SIG
RX+SIG

0VC
–
–
–
–

C
O

N
N

E
C

T 
TO

RS232
Name

RXD
–

TXD
GND

(linked)
DTR   link

DSR   together

RTS   link

CTS   together

25-Pin
PC

Connector
3
–
2
7

(linked)
20   link

6      together

4      link

5      together

Hygienic
Adaptor
Cable
Red

–
Blue

Yellow
Green

–
–
–
–

…3 ELECTRICAL INSTALLATION

3.4.6 Computer Connection – Fig. 3.22 and 3.23

Information. RS422/423 option is electrically isolated from all other MagMaster connections.

Fig. 3.22 RS 422 Connections (Balanced)

Fig. 3.23 RS 423 Connections (Single Ended or RS 232)
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SUPPLY   95V — 240V AC

AC power via a suitable
isolator and fuse

Neutral (N/L2) to N

N L

>4mm2

(<10 A.W.G.)
Copper Wire

ExternalInternal

Line (L/L1) to L

ABB Limited

Transmitter Label

3 ELECTRICAL INSTALLATION

3.4.7 Power Supply Connections – Fig. 3.24 and 3.25

Warning.
• DISCONNECT THE SUPPLY FROM ANY CABLES BEING TERMINATED ON THE

TRANSMITTER.
• Electrical installation and earthing (grounding) must be in accordance with relevant national

and local standards.

Note. On some AC-powered board variants the replaceable cartridge-type line fuse is omitted.
A thermal solid-state fuse is fitted but may be located elsewhere on the board.

Fig. 3.24 Power Supply Connections (AC Version Transmitter)
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SUPPLY   11V — 40V DC (Max)

DC Supply

Negative to –

– +

>4mm2

(<10 A.W.G.)
Copper Wire

ExternalInternal

Positive to +

ABB Limited

Transmitter Label

…3 ELECTRICAL INSTALLATION

3.4.8 Profibus Connections
Refer to the separate manual (IM/MM/PBS) for details.

Fig. 3.25 Power Supply Connections (DC Version Transmitter)
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Magnetic
Wand

MagMaster Transmitter
Local Display Area>43567 Ltr

12.328Ltr/s

>43567 Ltr

12.328Ltr/s

Icons where Magnet
is applied

Magnetic
Pen

4 STARTUP AND OPERATION

Warning.
• Ensure Plant Safety while

configuring, at all times.
• The 9-way D-Type Serial Link is not

isolated. Ensure that it is NOT
connected to power earth (ground),
with cathodically protected systems.

4.1 Startup
Switch on the power supply to the flowmeter, and
if a transmitter with display has been ordered, the
flow rate will be shown on the display as shown in
Fig. 4.1 or 4.2.

Sequential application of the provided magnetic
wand to the left hand icon in the transmitter display
area, or by pressing the  button on the keypad
versions or the remote display, steps the display
through the following sequence:

% (Flow Rate % of Range)

> (Forward flow total value)

< (Reverse flow total value)

* (Net flow total value)

Alm(Active alarms)

Vel (Flow Velocity in m/s or ft/s)

Any alarms are displayed sequentially if more than
one alarm is present.

Application of the wand to the right hand icon, or
pressing the keypad  button, resets the totaliser
display, if this facility is enabled.

Information.
• For the use of local or remote serial

communication, and configuration,
see the Quick Reference
Programming Guide or the main
MagMaster manual.

• For all versions supporting HARTTM,
see the main MagMaster manual.

Fig. 4.1 Location of Controls (Non-Keypad Version)
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MagMaster

32.8
Ltr/s

>42315

12.328
Ltr/s

>43567

…4 STARTUP AND OPERATION

Fig. 4.2 Location of Controls (Keypad Versions)
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APPENDIX A – ENVIRONMENTAL PROTECTION

Warning.
• Potting materials are toxic – use suitable safety precautions.
• Read the manufacturers instructions carefully before preparing the potting material.
• The remote sensor terminal box connections must be potted immediately on completion to

prevent the ingress of moisture.
• Check all connections before potting – see ELECTRICAL INSTALLATION.
• Do not overfill the terminal box or allow the potting material to come into contact with the ‘O’

ring or groove.
• Do not let potting material enter conduit, if used.
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SPECIFICATION

Specification – Sensor
Sizes

* Based on 10ms–1 (33fts–1), but instrument capability in excess of
15ms–1 (50fts–1)

seziS
).ni(mm

egnaRwolF
muminiM *mumixaM

m 3 )nim/gSU(h/ m 3 )nim/gSU(h/
)6.0(51 )120.0(500.0 )82(6
)8.0(02 )830.0(900.0 )05(11

)1(52 )950.0(410.0 )77(71
)6.1(04 )51.0(530.0 )791(54

)2(05 )32.0(350.0 )113(17
)5.2(56 )04.0(980.0 )525(911

)3(08 )95.0(631.0 )697(181
)4(001 )49.0(12.0 )3421(382
)6(051 )01.2(74.0 )7972(046
)8(002 )37.3(48.0 )4794(0311
)01(052 )38.5(23.1 )1777(0771
)21(003 )4.8(19.1 )09111(0452
)41(053 )11(06.2 )03251(0643
)61(004 )51(93.3 )09891(0254
)81(054 )91(92.4 )08152(0375
)02(005 )32(3.5 09013(0707
)42(006 )33(6.7 )06744(08101
)82(007 )64(41 )02906(05831
)03(067 )25(61 )03996(00951
)13(008 )06(81 06597(00181
)53(009 )57(32 )007001(00922
)93(0001 )39(82 )003421(00382
)14(0501 )211(13 )004051(00243
)74(0021 )431(14 )000971(00704
)55(0041 )281(55 )007342(00455
)95(0051 )802(46 )007972(00636
)36(0061 )832(27 )003813(00427
)17(0081 )203(29 )008204(00619
)97(0002 )273(311 )004794(001311
)78(0022 )154(631 )000206(000731

Accuracy (under forward flow reference conditions)

5.0

4.0

3.0

2.0

1.0

0 0.1  0.2  0.3  0.4  0.5
Velocity — m/s (ft/s)

A
cc

ur
ac

y 
%

0.15
0.20

1.0 15.0

Sizes  700mm (27 in.)
±1mm/s (0.0033ft/s) for velocities

below 0.4m/s (1.3ft/s)

Sizes  600mm (24 in.)
±0.75mm/s (0.0025ft/s) for velocities

below 0.5m/s (1.64ft/s)

Analog output Additional < �0.008mA

Temperature effect

Transmitter <�0.08% of reading/10�C

Analog output – Additional

<�0.08% of reading/10�C

Power supply variation Negligible

Pressure effect <0.15% over the operating range of
the equipment
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SPECIFICATION…

…Specification – Sensor

Wetted Material
Lining

Suitable for potable water and waste water
(all materials UKWFBS listed)
Contact factory for non-standard materials

Electrodes

Stainless steel 316
Contact factory for non-standard materials

Flanges

Carbon steel

Pressure limitations

�600mm as flange rating

�700mm 6, 10 or 16 bar

Environmental protection

IP68 (NEMA6)

Buriable to 5m (16 ft) depth

Pressure equipment directive 97/23/EC

This product is applicable in networks for the supply, distribution
and discharge of water and associated equipment and is therefore
exempt.

Conductivity

�5�S/cm

End connections

PN6 ANSI B16-5 Class 150

PN10 ANSI/AWWA C207 Class B & D

PN16 AS2129 Table 'C'

or BS10/AS2129 Table 'D' & 'E'

Electronic Display Unit
Mounting

Integral with sensor

OR

Remote up to 100m (325 ft)
Longer lengths available on request

Housing

IP65 (NEMA4)

Glass-loaded polypropylene, polycarbonate window ULVO rated

Electrical connections

20mm glands, or accepts
1/2 in. NPT connections

Sensor cable

ABB cable supplied as standard

Armored version available on request

Power supply*

epyTegatloV
)V(egnaRegatloV

gnitaretulosbA
)zH(ycneuqerF AV

CA 562ot58 044ot74 02<

CD 04ot11 – 02<

Temperature Ranges

60°C (140°F)

–20°C (–4°F)

Process Ambient

–10°C (14°F)

70°C (158°F)
75°C (167°C)

–20°C (–4°F)

Storage

*Power supply fully isolated

Liquid Sensing

Drives output to zero with an empty pipe

Languages

Operation in English, French, German, Spanish, Italian, Dutch plus
others on application
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…SPECIFICATION

Common

mA

Forward

Reverse

Choice of
9 alarms

<21mA, 16V

<800Hz, <35V open collector
square wave, or fixed pulse
width <2.5s, 250mA

<35V, >250mA open collector

Contact closure or logic input

Totalizer reset
Dual range selection
Output hold
Drive to zero

RS232
(local only)

9-pin D-connector (PC compatible)

Dual analog (optional)
Non-active output is 4mA or 0mA

Optional (For blind & 2-line display units)

Optional (For keypad units)

Dual mA Dual analog
Non-active output is 4mA or 0mA

Galvanic isolation to 50V DC between analog pulse/alarm
and earth/ground

Profibus DP v0

Dual mA

HART

Output/Inputs Mounting

>5 x pipe dia.

minimum

>2 x pipe dia.

minimum

Flow Direction

Sensor Electrodes

45°
maximum

Pipe Connections
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SPECIFICATION

Sensor Specification (nominal dimensions)

15 to 2200mm (0.5 to 84 in.)

eziSreteM
mm

eziSegnalF
).ni(mmAhtgneL thgieWetamixorppA

)bl(gk)ND(segnalFcirteM ).ni(segnalF01SB 702CAWWA
)SPN(segnalF

51 *51 1/2
1/2

*)9.7(002

)51(702 *02 3/4
3/4

52 *52 1 1
04 *04 11/2 11/2 )02(9
05 *05 2 2 )32(01
56 *56 21/2 21/2 )04(81
08 *08 3 3 )04(81
001 *001 4 4 *)8.9(052 )45(42
051 *051 6 6 *)8.11(003 )48(83
002 **002 8 8 **)8.31(053 )18(73
052 **052 01 01 **)7.71(054 )231(06
003 **003 21 21 **)7.91(005 )451(07
053 **053 41 41 **)7.12(055 )022(001
004 **004 61 61 **)6.32(006 )352(511
054 **054 81 81 **)5.72(896 )253(061
005 **005 02 02 **)2.03(867 )554(712
006 **006 42 42 **)1.63(819 )396(513
007 ***007 72 82 ***)6.72(007

)549(034067 ***067 03 03 ***)03(267
008 ***008 – – ***)5.13(008
009 ***009 63 63 ***)4.53(009 )0911(045
0001 ***0001 93 93 ***)4.93(0001 )5851(027
0501 ***0501 24 24 ***)24(7601 )0391(088
0021 ***0021 84 84 ***)2.74(0021 )0612(0001
0041 ***0041 45 45 ***)1.55(0041 )0913(0541
0051 ***0051 06 06 ***)95(4251 )0003(0731
0061 ***0061 66 66 ***)36(0061 )0044(0002
0081 ***0081 27 27 ***)6.88(0522 )0825(0042
0002 ***0002 87 87 ***)4.89(0052 )0407(0023
0022 ***0022 48 48 ***)011(0572 )0039(0024

mm3–/0+ecnareloT*
mm5–/0+ecnareloT**

mm01–/0+ecnarelotlacipyT***

Dimensions in mm (in.)

A

SS/MAG/WW  Issue 12
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NOTES
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NOTES…



28

…NOTES



PRODUCTS & CUSTOMER SUPPORT

Products
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 Flow Meters
• Turbine Flowmeters
• Flow Elements

Marine Systems & Turbochargers
• Electrical Systems
• Marine Equipment
• Offshore Retrofit and Referbishment

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.

United Kingdom
ABB Limited
Tel: +44 (0)1453 826661
Fax: +44 (0)1453 829671

United States of America
ABB Inc
Tel: +1 215 674 6000
Fax: +1 215 674 7183

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:

1. A listing evidencing process operation and alarm
logs at time of failure.

2. Copies of all storage, installation, operating and
maintenance records relating to the alleged faulty
unit.
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The Company’s policy is one of continuous product
improvement and the right is reserved to modify the information

contained herein without notice.

Printed in UK (01.09)

© ABB 2009

ABB Inc.
125 E. County Line Road
Warminster
PA 18974
USA
Tel: +1 215 674 6000
Fax: +1 215 674 7183

ABB Limited
Oldends Lane, Stonehouse
Gloucestershire
GL10 3TA
UK
Tel: +44 (0)1453 826661
Fax: +44 (0)1453 829671

ABB has Sales & Customer Support expertise
in over 100 countries worldwide

www.abb.com


