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Introduction

The AquaProbe FEA100 / FEA200 flow sensor is 
designed for measurement of the velocity of water. The 
flow sensor is available in four standard lengths and can 
be installed in any pipeline of internal diameter from 200 
mm (8 in.) to 8000 mm (360 in.), through a small 
tapping.

The flow sensor is designed for use in survey 
applications such as leakage monitoring and network 
analysis and in permanent locations where cost or space 
limitations preclude the use of conventional closed pipe 
meters.

This User Guide provides installation, connection, 
security, start-up and basic setup details for the flow 
sensor only. The AquaProbe sensor is available for 
operation with either a WaterMaster transmitter (FET100) 
or an AquaMaster3 transmitter (FET200).

This User Guide should be used in conjunction with the 
following publications:

WaterMaster flowmeter (FEA100):

– User Guide – OI/FET100-EN

– Programming Guide – IM/WMP

– User Guide Supplement, PROFIBUS RS485 Physical 
Layer (FEX100-DP) – IM/WMPBS–EN

– User Guide Supplement, PROFIBUS FEX100-DP 
Parameter Tables – IM/WMPBST–EN 

AquaMaster flowmeter (FEA200):

– User Guide – OI/FET200-EN

– Programming Guide COI/FET2XX-EN

– MODBUS Tables Supplement – 
COI/FET2XX/MOD/TBL-EN

ScrewDriver profiling and Configuration software:

– User Guide – OI/SDR



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.

Quality Control

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. 

UKAS Calibration Laboratory No. 0255



AquaProbe FEA100 / FEA200
Electromagnetic flowmeter – insertion-type flow sensors
1 Safety ............................................................................................................................................... 3
1.1 Health & Safety ........................................................................................................................ 3
1.2 Electrical Safety – CEI/IEC 61010-1:2001-2 ............................................................................. 3
1.3 Symbols – CEI/IEC 61010-1:2001-2 ........................................................................................ 3
1.4 Product Recycling Information ................................................................................................. 4
1.5 Product Disposal ..................................................................................................................... 5
1.6 Restriction of Hazardous Substances (RoHS) .......................................................................... 5
1.7 Chemical Reagents ................................................................................................................. 5
1.8 Safety Precautions ................................................................................................................... 5
1.9 Safety Conventions .................................................................................................................. 6
1.10 Safety Recommendations ........................................................................................................ 6
1.11 Service and Repairs ................................................................................................................. 6
1.12 Potential Safety Hazards .......................................................................................................... 6

2 System Schematic ........................................................................................................................... 7

3 Mechanical Installation .................................................................................................................... 8
3.1 Location – Environmental Conditions ....................................................................................... 8
3.2 Use .......................................................................................................................................... 9
3.3 Location – Flow Conditions .................................................................................................... 10

3.3.1 International Standard for Flow Measurement .............................................................. 11
3.3.2 Velocity Limitations ...................................................................................................... 11

3.4 Location – Mechanical ........................................................................................................... 13
3.5 Safety .................................................................................................................................... 14
3.6 Installing the Flow Sensor ...................................................................................................... 15
3.7 Setting the Insertion Depth .................................................................................................... 16

3.7.1 Centre Line Method for Pipe Diameters 1 m (40 in.) ................................................. 16
3.7.2 Centre Line Method for Pipe Diameters >1 m 2 m (>40 in 80 in.) ............................. 17
3.7.3 Mean Axial Velocity Method ......................................................................................... 18

3.8 Flow Sensor Alignment .......................................................................................................... 19

4 Electrical Installation ..................................................................................................................... 20
4.1 Sensor Terminal Box Connections – WaterMaster FET100 Transmitter .................................. 20
4.2 Environmental Protection ....................................................................................................... 21
4.3 Sensor Terminal Box Connections – AquaMaster3 FET200 Transmitter ................................. 21

5 Setting Up ...................................................................................................................................... 22
5.1 Introduction ........................................................................................................................... 22
5.2 Centre Line Method ............................................................................................................... 22
5.3 Mean Axial Velocity Method (1/8 Diameter) ............................................................................ 23
5.4 Partial Velocity Traverse ......................................................................................................... 23
5.5 Transmitter Setup .................................................................................................................. 23

6 Specification .................................................................................................................................. 24
OI/FEA100/200–EN Rev. C 1



AAquaProbe FEA100 / FEA200
Electromagnetic flowmeter – insertion-type flow sensors
Appendix A  ..........................................................................................................................................27
A.1 Velocity Profiles Background ..................................................................................................27
A.2 Testing the Flow Profile for Symmetry ....................................................................................29

A.2.1 Partial Velocity Traverse ...............................................................................................29
A.2.2 Single Entry Point Method ............................................................................................29
A.2.3 Dual Entry Point Method ..............................................................................................30

A.3 Full Velocity Profile .................................................................................................................30

Appendix B – Measuring the Internal Diameter .................................................................................31

Notes  ...................................................................................................................................................32
2 OI/FEA100/200–EN Rev. C 



AquaProbe FEA100 / FEA200
Electromagnetic flowmeter – insertion-type flow sensors 1 Safety
1 Safety
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 Publications Department.

1.1 Health & Safety

1.2 Electrical Safety – CEI/IEC 61010-1:2001-2
This equipment complies with the requirements of CEI/IEC 61010-1:2001-2 'Safety Requirements for
Electrical Equipment for Measurement, Control and Laboratory Use' and complies with US NEC 500, NIST
and OSHA. 

If the equipment is used in a manner NOT specified by the Company, the protection provided by the
equipment may be impaired.

1.3 Symbols – CEI/IEC 61010-1:2001-2
One or more of the following symbols may appear on the equipment labelling:

Health and Safety

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

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

 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.

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

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

 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 Material
Safety Data Sheets (where applicable) may be obtained from the Company, together with servicing and
spares information.

Protective earth (ground) terminal.

Functional earth (ground) terminal.

Direct current supply only.

Alternating current supply only.

Both direct and alternating current supply.
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1.4 Product Recycling Information

The equipment is protected through double insulation.

This symbol, when noted on a product, indicates a potential hazard which could cause serious 
personal injury and/or death. 

The user should reference this instruction manual for operation and/or safety information.

This symbol, when noted on a product enclosure or barrier, indicates that a risk of electrical 
shock and/or electrocution exists and indicates that only individuals qualified to work with 
hazardous voltages should open the enclosure or remove the barrier.

This symbol indicates that the marked item can be hot and should not be touched without care.

This symbol indicates the presence of devices sensitive to electrostatic discharge and indicates 
that care must be taken to prevent damage to them.

This symbol identifies a risk of chemical harm and indicates that only individuals qualified and 
trained to work with chemicals should handle chemicals or perform maintenance on chemical 
delivery systems associated with the equipment.

This symbol indicates the need for protective eye wear.

This symbol indicates the need for protective hand wear.

Electrical equipment marked with this symbol may not be disposed of in European public 
disposal systems. In conformity with European local and national regulations, European 
electrical equipment users must now return old or end-of-life equipment to the manufacturer for 
disposal at no charge to the user.

Products marked with this symbol indicates that the product contains toxic or hazardous 
substances or elements. The number inside the symbol indicates the environmental protection 
use period in years.

Electrical equipment marked with this symbol may not be disposed of in European public 
disposal systems after 12 August 2005. In conformity with European local and national 
regulations (EU Directive 2002/96/EC), European electrical equipment users must now return 
old or end-of-life equipment to the manufacturer for disposal at no charge to the user. 

Note. For return for recycling, please contact the equipment manufacturer or supplier for instructions on 
how to return end-of-life equipment for proper disposal.
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1.5 Product Disposal

1.6 Restriction of Hazardous Substances (RoHS)

1.7 Chemical Reagents

1.8 Safety Precautions
Please read the entire manual before unpacking, setting up, or operating this instrument. 

Pay particular attention to all warning and caution statements. Failure to do so could result in serious injury
to the operator or damage to the equipment. 

To ensure the protection provided by this equipment is not impaired, do not use or install this equipment in
any manner other than that which is specified in this manual.

Note. The following only applies to European customers.

ABB is committed to ensuring that the risk of any environmental damage or pollution caused by 
any of its products is minimized as far as possible. The European Waste Electrical and Electronic 
Equipment (WEEE) Directive (2002/96/EC) that came into force on August 13 2005 aims to 
reduce the waste arising from electrical and electronic equipment; and improve the 
environmental performance of all those involved in the life cycle of electrical and electronic 
equipment.

In conformity with European local and national regulations (EU Directive 2002/96/EC stated 
above), electrical equipment marked with the above symbol may not be disposed of in 
European public disposal systems after 12 August 2005. 

The European Union RoHS Directive and subsequent regulations introduced in member states 
and other countries limits the use of six hazardous substances used in the manufacturing of 
electrical and electronic equipment. Currently, monitoring and control instruments do not fall 
within the scope of the RoHS Directive, however ABB has taken the decision to adopt the 
recommendations in the Directive as the target for all future product design and component 
purchasing.

Warning. To familiarize yourself with handling precautions, dangers and emergency procedures, always 
review the Material Safety Data Sheets prior to handling containers, reservoirs, and delivery systems that 
contain chemical reagents and standards. Protective eye wear and protective hand wear. is always 
recommended when contact with chemicals is possible.
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1.9 Safety Conventions

1.10 Safety Recommendations
For safe operation, it is imperative that these service instructions be read before use and that the safety
recommendations mentioned herein be scrupulously respected. If danger warnings are not heeded to,
serious material or bodily injury could occur.

1.11 Service and Repairs
None of the instrument's components can be serviced by the user. Only personnel from ABB or its
approved representative(s) is (are) authorized to attempt repairs to the system and only components
formally approved by the manufacturer should be used. Any attempt at repairing the instrument in
contravention of these principles could cause damage to the instrument and corporal injury to the person
carrying out the repair. It renders the warranty null and void and could compromise the correct working of
the instrument and the electrical integrity or the CE compliance of the instrument. 

If you have any problems with installation, starting, or using the instrument please contact the company that
sold it to you. If this is not possible, or if the results of this approach are not satisfactory, please contact the
manufacturer's Customer Service

1.12 Potential Safety Hazards
The following potential safety hazards are associated with operating the analyzer: 

 Electrical (line voltage) 

 Potentially hazardous chemicals 

Warning. In this manual, a warning is used to indicate a condition which, if not met, could cause serious 
personal injury and/or death. Do not move beyond a warning until all conditions have been met. 

If a warning sign appears on the instrument itself, refer to Precautionary Labels – UL Certification and 
Electrical Safety – CEI/IEC 61010-1:2001-2 for an explanation.

Caution. A caution is used to indicate a condition which, if not met, could cause minor or moderate 
personal injury and/or damage to the equipment. Do not move beyond a caution until all conditions have 
been met. 

Note. A note is used to indicate important information or instructions that should be considered before 
operating the equipment. 

Warning. The installation of the instrument should be performed exclusively by personnel specialized 
and authorized to work on electrical installations, in accordance with relevant local regulations. 
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2 System Schematic

Fig. 2.1 System Schematic

Caution.

Care of the Equipment

 The tip of the flow sensor is a precision-built part of the equipment and must be handled with
care.

 When the flow sensor is not in use, fully retract the tip of the flow sensor and replace the end-cap.

 When removing / inserting the flow sensor into the pipeline, ensure that the valve is fully open.

 Damage to the flow sensor affects the performance.

 Physical damage to the flow sensor invalidates the warranty. 

AquaMaster 3

 
Flow Sensor

or

AquaMaster3 FET200
Transmitter

WaterMaster FET100
Transmitter
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3 Mechanical Installation

3.1 Location – Environmental Conditions

Fig. 3.1 Environmental Requirements

AquaMaster 3AquaMaster 3

A – Within Temperature Limits

–20 °C (–4 °F)

Minimum

10 m

(30 ft)

C – Avoid Excessive Vibration

B – Within Environmental Rating

IP68 
(NEMA 6P)

60 °C (140 °F)

Maximum

D – Protect Pressure Transducer from Frost
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