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4. Potential equalization

4.	 Potential equalization

4.1	 General indications
The sensor must be grounded, as shown in the figures 
below, using the cables with a minimum section of 2.5 mm2 
(recommended: 4 mm2). This will assure the potential bonding, 
noise reduction, and, in the case of a metal pipe, it will 
guarantee electrical continuity.
Liquid potential equalization or grounding is obtained with 
the built-in grounding electrode (the so-called 3rd electrode). 
The 3rd electrode electrically connects the liquid to the device 
in order to provide a stable and accurate measurement.

 NOTE
The sensor must always be grounded! 
An incorrect grounding may lead to an incorrect
measurement.

 NOTE - GROUNDING CABLE
Minimum section 2.5 mm2 (recommended: 4 mm2), 
grounding screws M5. Recommended ground 
resistant value is ≤ 5 Ω.

 NOTE
The flow meter is equipped with a grounding 
electrode (third electrode). In the case of plastic 
or coated pipes, we recommended the use of 
ground rings.

Earthing rings can be used on both ends of the pipes. 
The earthing rings are indispensable in the case of plastic or 
coated metal pipes to ensure good potential compensation. 
Earthing rings are supplied on request. Refer to the following 
images for more information.

4.1.1	 SEPARATE version grounding connection
The sensor must be earthed using the appropriate ground 
screw placed on the separation box.

Fig. 44: Separate version grounding connection

4.1.2	 COMPACT version grounding connections
The sensor must be earthed using the appropriate ground 
screw placed on the converter casing.

Fig. 45: Compact version grounding connection

4.2	 Plastic pipes

Fig. 46: Application of grounding rings

4.3	 Metal pipes

Fig. 47: Grounding of sensor on metal pipes

 NOTE
In the case of metal pipes with an insulating 
coating, follow the instructions for plastic pipes.
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4. Potential equalization

4.4	 Metal pipes with insulating adapters

Fig. 48: Grounding of the sensor on metal pipes with 
adapters

4.5	 Metal and plastic pipes

Fig. 49: Grounding of the sensor on metal and plastic 
pipes (with grounding rings)

4.6	 Pipes equipped with cathodic protection
Particular attention must be paid when installing the product 
in the pipeline with cathodic protection.
Isolate it from the pipeline by installing isolation bushings 
and washers on the bolts of the flange and connect a wire 
between the pipes, large enough to handle the cathodic 
current and the environmental effect. Use the grounding rings 
on both ends (see Fig. 50).

Fig. 50: Grounding of the sensor on protected 
cathodic pipes

B Insulating washers

G Insulating gaskets

D Metal grounding ring

R Sensor insulating coating
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5. Electrical connection

5.	 Electrical connection

5.1	 SEPARATE version sensor connection

 NOTE
All operations on the electrical connections must 
be carried out if the instrument is disconnected
from the mains and/or from the battery!

 NOTE
All operations performed on the electrical 
junction box or the electrical components 
of the device must be carried out by duly trained 
and specialized personnel.

The sensor is supplied with cables connected and resin 
coated in the separation box unless otherwise requested by 
the customer. The following diagrams, for the connection 
of the separation cables between sensor and converter, 
may vary according to the type of converter; therefore, follow 
the indications given in the relevant documentation.

Fig. 51: Connection of the separation cables between 
sensor and converter

 NOTE
If cables in the coil are used, always use the 
ferrules for the connections in the terminal
board and adequately insulate the shields.

 NOTE
Use only cables supplied by Euromisure.

WARNING!
After making all the necessary connections, 
make sure to properly tighten the cable glands 
and the cover, in order to protect the insulation 
of the cables and the electrical/electronic boards 
from humidity and water in case the converter 
is installed outdoors. Refer to the manual of the 
relative converter for more information.

5.2	 Electrical diagrams

5.2.1	 Connection with standard single-shielded 
electrode cable

The shields must ONLY be connected on the converter side.

Fig. 52: Standard single-shielded cables - C022

5.2.2	 Connection with standard double-shielded 
electrode cable

The shield of the coil cable must be connected ONLY on 
the converter side, as well as the INTERNAL shield of the 
electrode cable. The EXTERNAL shield of the electrode 
cable must be connected to the case on the earthing point 
of the separation box of the sensor.

Fig. 53: Standard double-shielded cables - C028
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5.3	 Separation cables

5.3.1	 Optional single-shielded electrode cables - C022

Fig. 54: Standard single-shielded electrode cables - C022

5.3.2	 Optional double-shielded electrode cables - C028
C028 cables are provided with double shielding, one 
external, and one additional shielding of the single signal 
cables of the measuring electrodes only.

Fig. 55: Optional double-shielded electrode cables - C028

6.	 Pressure tap

5. Electrical connection / 6. Pressure tap

The FLC-2200EL sensor can be optionally supplied with 
a 1/8” GAS pressure plug to which a pressure transducer can 
be connected. The pressure transducer can be supplied by 
Euromisure on request, and it will be integrated into 
the converter, or a third-party sensor can be used.
It is recommended to place a valve between the pressure tap 
and the transducer so that the transducer can be assembled 
and disassembled while keeping the pipeline under pressure.
Characteristics and dimensions of the pressure transducer 
supplied by Euromisure may vary depending on the model 
of the connected converter.

Fig. 56a: Pressure tap

Fig. 56b: Pressure tap
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7.	 Insertion meters

7. Insertion meters

7.1	 Introduction
The insertion flow meters are intended to be inserted inside 
existing pipes, with minimal intervention on the existing 
system, through a threaded or flanged sleeve and possibly 
a valve.
The meter can be installed in any pipe of internal diameter 
between DN50 and DN2600.
This type of 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 flow meters.

7.1.1	 Operating principle
In accordance with the international standard ISO 7145 - 
Determination of flow rate of fluids in closed
conduits of circular cross-section - Method of velocity 
measurement at one point of the cross-section, based on 
a large number of experimental results it was possible 
to establish that, in turbulent conditions and within certain 
application limits*, the position of the circle centered on 
the axis of the tube, in which the local speed is equal to the 
average axial speed, remains fixed when the flow rate varies 
and is the same for any tube:

Where R is the radius of the passage section and Di the 
internal diameter of the same.

Fig. 57: Operating principle

7.2	 General installation requirements
The probe must be installed at the point of average axial 
speed, which is located at 1/8 of the internal diameter 
of the pipe (Fig. 58).
The meter axis must intercept the pipe axis (Fig. 59).

Fig. 58

Fig. 59
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The pipe must always be full of liquid (see Fig. 60).

Fig. 60

7.2.1	 Care of the device
The measuring head of the insertion sensor is a delicate part 
of the measuring instrument and must be handled with care.

WARNING!
By removing or inserting the measuring head in 
the pipe, make sure that the valve is completely 
open to avoid damage to the sensor. If there 
is no valve, check that the insertion sleeve is 
not obstructed. Any damage to the measuring 
head could compromise the meter and its 
performance. Any physical damage to the sensor 
probe will void the warranty.

7.2.2	 Alignment of the electrodes in relation to the flow
The measurement of the flow is directly linked to the 
component of the distance between electrodes perpendicular 
to the flow axis, d’.
If the electrodes are positioned perpendicularly to the 
flow direction, d=d’, where d is the distance between the 
electrodes.
If the electrodes are rotated by an angle φ, d’≠ d and an 
error in the measurement will, therefore, be introduced.

Fig. 61

It is essential to carefully position the electrodes in relation 
to the direction of the pipe.
Rotate to adjust the alignment of electrodes (see Fig. 62).

Fig. 62

7. Insertion meters
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7.3	 FLC-1222

7.3.1	 Dimensions and main features
The FLC-1222 flow meter is available in three different sizes 
and can be installed in pipes from DN50 to DN2600 by using 
a 1” valve. The sensor is equipped with Hot-Tap functionality 
(i.e., it is possible to assemble and disassemble the flow 
meter with the pipe under pressure and full of liquid). It also 
has a 1/8’’ pressure tap.

Fig. 63a: FLC-1222 dimensions

Size DN Range L Insertion 
Max

S - Small 50 - 600 403 90
M - Medium 200 - 1500 674 135
L - Large 450 - 2600 916 220

7. Insertion meters

Fig. 63b: FLC-1222 features

1 Separation box (Separate version)

2 Safety chain

3 Sensor body

4 Sensor connection -1” GAS - 1” NPT

5 Probe/Measuring head

6 Ball valve - 1” GAS - 1” NPT

7 Sleeve - 1” GAS - 1” NPT

8 Pressure tap 1/8” GAS

6

ATTENTION!
Inserting a device, flow sensor, etc., inside a pressurized pipe can be dangerous.
If the pipe pressure is high (greater than 5 bar), the insertion or removal of the sensor must be carried out with 
particular attention. In cases of pressure higher than 10 bar, the assembly or disassembly of the meter under 
pressure is not recommended. Instead, we recommend reducing the line pressure for the short period of time 
necessary to perform the assembly or disassembly operation. Keep in mind that, in general, the removal of the 
sensor can be more dangerous than the insertion of the same.
The FLC-1222 sensor is equipped with a safety chain to prevent the rapid exit of the sensor rod, which could be 
dangerous for the operator.
In any case, the installation, assembly, and disassembly of the sensor must be carried out exclusively by expert 
and trained personnel.

1

2

3

4

5

7

8
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7. Insertion meters

7.3.2	 Calculation of the insertion depth

Fig. 64

The insertion depth I can be determinated using the following 
formula:

In order to precisely set the insertion depth, it is possible to 
use the control value M1:

Where:
	■ L = Flow meter length according to the table of Fig. 63a;
	■ Di = Internal pipe diameter;
	■ S = Thickness of the pipe, including possible coating.
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7. Insertion meters

7.3.3	 Installation of the sensor

7.3.3.1	Preparation of the pipe

ATTENTION!
The preparation of the pipe can be carried out 
even on pressurized lines by using special 
machinery. Aside from the fact that this operation 
requires the use of special equipment, it is also 

intrinsically dangerous. Thus, it is recommended 
to rely exclusively on highly specialized 
personnel.

ATTENTION!
Before inserting the sensor, check that the 
insertion hole is free from obstruction and/or 
burrs caused by preparation work because 
it could damage the device.

7.3.3.2	Assembly of the flow meter

Fig. 68 Fig. 69 Fig. 70 Fig. 71

Install the insertion meter,
making sure that the stem is 
completely retracted to prevent 
the head with the electrodes from 
hitting the valve.
Use PTFE tape to ensure the 
tightness of the thread.

1. Open the valve completely.
2. Adjust the insertion depth.
3. Adjust the alignment in relation 
to the pipe axis. The alignment 
precision must be within ±2°.

Tighten the lock nut by applying 
a tightening torque of 40 Nm 
(30 ft-lb).

Connect the safety chain by 
adjusting its length.

Fig. 65 Fig. 66 Fig. 67

Drill the pipe at the installation point.
The diameter of the hole must be Ø 25 ± 1 mm.

Weld the threaded sleeve, paying the utmost 
attention to its correct orientation. The axis of 
the sleeve must intersect the axis of the pipe 
and be perpendicular to it.

Install the valve, use PTFE tape to ensure 
the tightness of the thread. Close the valve 
and pressurize the pipe if necessary.
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7.3.4	 Installation on non-metallic pipes using a saddle 
bracket

There are different types of saddle brackets available on the 
market that can be applied in pipes of different diameters. 
If an installation of this type is required, follow the instructions 
below.

7. Insertion meters

 NOTE
The maximum application diameter for each 
sensor size could be reduced due to the different 
height between the pipe and the valve.

Fig. 72 Fig. 73 Fig. 74

Assemble the saddle bracket at the point of 
installation.
Drill the pipe using the sleeve as a centering jig.
The diameter of the hole must be Ø 25±1 mm.

If the saddle is equipped with a female 
thread, fit the valve using a 1” male X male 
nipple, otherwise set the valve directly on the 
saddle bracket. Use PTFE tape to ensure the 
tightness of the thread.

Install the meter following the normal 
assembly instructions.

7.3.5	 Flow meter grounding

Fig. 75: FLC-1222 grounding
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7.4	 FLC-2660

7.4.1	 Dimensions and main features
The FLC-2660 sensor is suitable for fixed installation in pipes 
from DN80 up to DN500.
The installation and assembly/disassembly of the flow meter 
requires a 40 mm hole drilling on the pipe and a threaded 
sleeve welding. 

ATTENTION!
For installation, assembly, and disassembly 
of the meter, the pipe must be empty - the sensor 
does not have Hot-Tap functionality.
The maximum pressure at which the meter can 
operate is 10 bar.

Fig. 76a: FLC-2660 dimensions

7. Insertion meters

Fig. 76b: FLC-2660 features

1 Sensor body

2 Locking ring

3 1” 1/4 threaded nipple
GAS/BSP

4 Safety ring

5 Probe/Measuring head

Main features
DN Range DN80 - DN500

3” - 20”
Maximum pressure 10 bar
Temperature limits (process) -20 °C ÷ +80 °C

-4 °F ÷ +176 °F
Protection class - Separate IP68
ATEX/IECEx (only Separate) Ex mb IIC T6...T4 Gb

Ex mb IIIC T85 °C...T135 °C Db
-20 °C ≤ Ta ≤ +60 °C

Wetted materials
Sensor body SS316
Measuring head POM
Electrodes SS316L
Safety ring SS304
Sensor body Brass
O-Ring NBR

1

2

3

4

5
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7. Insertion meters

7.4.2	 Calculation of the insertion depth

Fig. 77

The insertion depth I can be determinated using the following 
formula:

In order to precisely set the insertion depth, it is possible to 
use the control value M:

Where:
	■ L = Flow meter length = 367 mm;
	■ Di = Internal pipe diameter;
	■ S = Thickness of the pipe, including possible coating.



31WIKA Operating Instructions - Electromagnetic flow meter sensor bodies

81
50

09
87

.0
2 

08
/2

02
3 

EN

EN

7.4.3	 Installation of the sensor

ATTENTION!
The sensor is equipped with a safety device 
(consisting of a stop ring) designed to prevent 
the pressure from leaking out of the sensor in 
case the locking ring accidentally unscrews. 
Do not, under any circumstances, remove this 

safety device. The safety device prevents the 
sensor from coming out of its seat, but not from 
its moving, which can be sudden and potentially 
dangerous in the case of high line pressure.

ATTENTION!
The installation, assembly, and disassembly 
must be done when the pipe is empty.

7.4.3.1	Preparation of the pipe

Fig. 78 Fig. 79

Drill in the installation position. The hole must have a minimum 
diameter of Ø 40 mm in order not to interfere with the sensor head.

Weld a 1”1/4 GAS threaded sleeve to the pipe, centering it correctly 
on the hole.

7.4.3.2	Installation of the flow meter

ATTENTION!
Before inserting the sensor, check that the insertion hole is free from obstruction and/or burrs caused by preparation 
work because it could damage the device.

Fig. 80 Fig. 81 Fig. 82 Fig. 83

Insert the sensor into the 
threaded sleeve, taking care not 
to damage the measuring head.

Tighten the nipple on the sleeve. 
Use the PTFE tape to ensure 
water tightness.

Adjust the alignment of the 
sensor in relation to the pipe 
(with an accuracy of ± 2°) and the 
insertion depth.

Tighten the upper ring nut 
of the nipple to lock the sensor 
in place.

7. Insertion meters
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7. Insertion meters

7.4.4	 Flow meter grounding

Fig. 84: FLC-2660 grounding

7.5	 FLC-2770

7.5.1	 Dimensions and main features
The FLC-2770 sensor is suitable for fixed installation in 
medium-large diameter pipes. It can be supplied in different 
sizes depending on the size of the pipe in which it will be 
installed, starting from a minimum of DN100 up to DN2500.
The installation and assembly/disassembly of this meter 
requires a 50 mm hole drilling on the pipe and a flanged 
sleeve welding. 

ATTENTION!
For installation, assembly, and disassembly 
of the meter, the pipe must be empty - the sensor 
does not have Hot-Tap functionality.
The maximum pressure at which the meter 
can operate is 25 bar.

Fig. 85: FLC-2770 dimensions and features

Flange dimensions

UNI - EN1092 ANSI150
Dp 110 98.4
De 150 125
Df 18 16
Sf 18 20
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 NOTE
The supply of the flow meter includes a flanged 
sleeve that has to be installed on the pipe after 
cutting it to the right size.

Mounting sleeve

Size DN Range L Li Ld
A 100…500 251 115 115
B 600…1100 321 185 115
C 1200…1600 400 264 115
D 1700…2100 466 330 115
E 2200…2500 555 419 141

7.5.2	 Calculation of the insertion depth

Fig. 86

The insertion depth I can be determinated using the following 
formula:

In order to precisely set the insertion depth, it is possible to 
use the control value M:

Where:
	■ Li = Sub-flange length of the flow meter;
	■ Di = Internal pipe diameter;
	■ S = Thickness of the pipe, including possible coating.

7. Insertion meters
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7.5.3	 Installation of the sensor

ATTENTION!
For installation, assembly, and disassembly of the meter, the pipe must be empty.

7.5.3.1	Preparation of the pipe

Fig. 87 Fig. 88

Drill in the installation 
position. 
The diameter of the pipe 
must be Ø 50 mm.

Prepare the flanged sleeve for assembly by cutting it to length M and weld it to the pipe, taking into 
consideration the following:

	■ The perpendicularity of the sleeve axis in relation to the pipe axis;
	■ The rotation of the sleeve flange in relation to the pipe axis;
	■ Respect the fluid direction indicated by the arrow to get a correct reading.

7.5.3.2	Installation of the flow meter

ATTENTION!
Before inserting the sensor, check that the insertion hole is free from obstruction and/or burrs caused by preparation 
work because it could damage the device.

Fig. 89 Fig. 90 Fig. 91

Insert the O-Ring gasket in the sensor stem.
Insert the sensor in the flanged sleeve, 
aligning the holes.

Insert the fixing bolts to secure the sensor 
flange to the flanged sleeve attached to the 
pipe.

Tighten the bolts to block the position of the 
sensor.

7. Insertion meters
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7.5.4	 Flow meter grounding

Fig. 92: Grounding

7. Insertion meters / 8. Maintenance / 9.Troubleshooting

8.	 Maintenance

8.1	 Bolts tightening
Periodically check the tightness of all the fixing nuts. 
If necessary, ensure correct tightening by applying the 
tightening torques shown in the table in paragraph 3.5.3.

8.2	 Grounding check
Periodically check the earth connections, especially 
the integrity of the cables and terminals and remove any 
oxidation from the contacts.

8.3	 Cleaning of the ebonite coatings
Cleaning and degreasing organic coatings is a delicate 
matter. In the case of ebonite-coated Euromisure flow 

meters, please avoid any acid solution containing HF 
(hydrofluoric acid) in any concentration.
The basic solution, such as NaOH, can be used, but only 
at room temperature. Normal soap is recommended for 
removing grease and oil.
If cleaning with soap is not sufficient, washing with 
a solvent can also be carried out, using products which 
evaporate rapidly, for example, acetone. In this case, 
the dirt must be removed with a cloth moistened with 
acetone, an operation that must be done quickly to avoid 
aggression on the Ebonite, and immediately afterward, 
the surface must be dried with a blow of air to allow the 
solvent evaporation. 

9.	 Troubleshooting

For the Troubleshooting section (Problems / Causes / Solutions), please refer to the instruction manual of the converter 
associated with the specific sensor.
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10. Certifications and Technical Features / 11. Return goods

10.	Certifications and Technical Features

Please refer to the sensor and converter catalogs to see the list of the certifications and all the technical features related 
to your product.

11.	Return goods

The device was manufactured with extreme care and passed 
rigorous tests before shipment from the factory. 
If the installation and maintenance are carried out correctly, 
it is very unlikely that malfunction will occur.
However, if it should be necessary to send the device to 
our customer service for any checks or repairs, please pay 
attention to the following points:

	■ According to the legal provisions on environmental 
protection and securing the health and safety of our 
personnel, the manufacturer can only test and repair those 
devices returned to us that have been in contact with 
products that are risk-free for personnel and environment.

	■ This means that the manufacturer can perform the service 
on the device only if this is accompanied by the "repair 
request form", stating that the device itself can be safely 
handled.

11.1	 Repair Request Form
The “repair request” form must be downloaded (www.wika.
com), printed, filled in and attached to the device that needs 
to be checked/repaired by our customer service.
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12.	Product disposal

12. Product disposal

Disposal of the device no longer in use is the responsibility 
of the user, who must comply with the specific laws enforced 
in the country of installation regarding environmental 
protection.

12.1	 Manufacturer's statement
The manufacturer declares that the design, development, 
and construction of the CONVERTER have been carried out 
in compliance with the directive on the reduction of the use 
of dangerous substances with particular attention to waste 
electrical and electronic equipment (WEEE) supporting, 
from an environmental point of view and the protection of 
the health of the worker, the intervention of the subjects 
who participate in the installation, use, and disposal of their 
products (manufacturer, distributors, consumers, operators 
involved in WEEE treatment).
The crossed-out wheelie bin symbol (Fig. 93) contained on 
the equipment indicates that the product must be collected 
separately from other waste at the end of its useful life.
Therefore, the user must give the equipment at the end 
of its life to the appropriate waste collection centers for waste 
electrical and electronic equipment, or return it to the retailer 
when purchasing a new equivalent type of equipment 
on a one-for-one basis.
Appropriate sorted waste collection for the next start-up 
of the disused equipment for recycling, treatment, and 
environmentally compatible disposal contributes to avoiding 
possible negative effects on the environment and favors 
the reuse and/or recycling of the materials of construction.
Unauthorized disposal of the product by the user results in 
the application of the administrative sanctions provided for 
by applicable law.

Fig. 93: Crossed-out wheelie bin symbol
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