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1 Safety

1.1 General information and notes for the reader
Read these instructions carefully prior to installing and commissioning the device.
These instructions are an important part of the product and must be kept for later use.

These instructions are intended as an overview and do not contain detailed information on all
designs for this product or every possible aspect of installation, operation and maintenance.

For additional information or in case specific problems occur that are not discussed in these
instructions, contact the manufacturer.

The content of these instructions is neither part of any previous or existing agreement, promise
or legal relationship nor is it intended to change the same.

This product is built based on state-of-the-art technology and is operationally safe. It has been
tested and left the factory in a safe, maintenance-free state. The information in the manual must
be observed and followed in order to maintain this state throughout the period of operation.

Modifications and repairs to the product may only be performed if expressly permitted by these
instructions.

Only by observing all of the safety information and all safety/warning symbols in these
instructions can optimum protection of both personnel and the environment, as well as safe and
fault-free operation of the device, be ensured.

Information and symbols directly on the product must be observed. They may not be removed
and must be fully legible at all times.

i Important

* An additional document with Ex safety information is available for
measuring systems that are used in potentially explosive areas.

* Anicon corresponding to the respective approval and certification body is
shown on the front cover of the Ex safety information.

» Ex safety information is an integral part of this manual. As a result, it is
crucial that the installation guidelines and connection values it lists are also
observed.

The icon on the name plate indicates the
following: / " “3—’

OI/FEP300/FEH300-EN ProcessMaster / HygienicMaster 7
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1.2 Intended use
This device is intended for the following uses:
» To transmit fluid, pulpy or pasty substances with electrical conductivity.

+ To measure the flowrate of the operating volume or mass flow units (at constant pressure /
temperature), if a mass engeineering unit is selected.

The following items are included in the intended use:
* Read and follow the instructions in this manual.
» Observe the technical ratings; refer to the section “Technical limit values”.

+ Use only allowed liquids for measurement; refer to the section “Allowed fluids”.

1.3 Improper use
The following are considered to be instances of improper use of the device:

+ Operation as a flexible adapter in piping, e.g., to compensate for pipe offsets, pipe vibrations,
pipe expansions, etc.

* As a climbing aid, e. g., for mounting purposes
+ As a support for external loads, e. g., as a support for piping, etc.
+ Adding material, e. g., by painting over the name plate or welding/soldering on parts

+ Removing material, e. g., by spot drilling the housing

Repairs, alterations, and enhancements, or the installation of replacement parts, are only
permissible insofar as these are described in the manual. Approval by ABB Automation
Products GmbH must be sought for any activities beyond this scope. Repairs performed by
ABB-authorized specialist shops are excluded from this.

1.4 Target groups and qualifications

Installation, commissioning, and maintenance of the product may only be performed by trained
specialist personnel who have been authorized by the plant operator to do so. The specialist
personnel must have read and understood the manual and comply with its instructions.

Prior to using corrosive and abrasive materials for measurement purposes, the operator must
check the level of resistance of all parts coming into contact with the materials to be measured.
ABB Automation Products GmbH will gladly support you in selecting the materials, but cannot
accept any liability in doing so.

The operators must strictly observe the applicable national regulations with regards to
installation, function tests, repairs, and maintenance of electrical products.

1.5 Warranty provisions

Using the device in a manner that does not fall within the scope of its intended use, disregarding
this instruction, using underqualified personnel, or making unauthorized alterations releases the
manufacturer from liability for any resulting damage. This renders the manufacturer's warranty
null and void.

8 ProcessMaster / HygienicMaster OI/FEP300/FEH300-EN
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1.5.1 Safety/warning symbols, note symbols

DANGER - <Serious damage to health / risk to life>

This symbol in conjunction with the signal word "Danger" indicates an imminent danger.
Failure to observe this safety information will result in death or severe injury.

DANGER - <Serious damage to health / risk to life>

This symbol in conjunction with the signal word "Danger" indicates an imminent electrical
hazard. Failure to observe this safety information will result in death or severe injury.

WARNING - <Bodily injury>
This symbol in conjunction with the signal word “Warning® indicates a possibly dangerous
situation. Failure to observe this safety information may result in death or severe injury.

WARNING - <Bodily injury>

This symbol in conjunction with the signal word "Warning" indicates a potential electrical
hazard. Failure to observe this safety information may result in death or severe injury.

CAUTION — <Minor injury>

This symbol in conjunction with the signal word “Caution” indicates a possibly dangerous
situation. Failure to observe this safety information may result in minor or moderate injury.
This may also be used for property damage warnings.

ATTENTION - <Property damage>!
The symbol indicates a potentially damaging situation.

Failure to observe this safety information may result in damage to or destruction of the product
and/or other system components.

IMPORTANT (NOTICE)

This symbol indicates operator tips, particularly useful information, or important information
about the product or its further uses. It does not indicate a dangerous or damaging situation.

-~ = D> Db PP

OI/FEP300/FEH300-EN ProcessMaster / HygienicMaster 9
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1.5.2 Name plate

i Important

An additional document with Ex safety instructions is available for measuring systems that are
used in explosion hazardous areas. As a result, it is crucial that the specifications and data it

lists are also observed.

1.5.2.1 Name plate for compact design

12

(AL IDID ]
FagpEp Trocesshoster Sog
Model-no.: FEP311-150H1S1DZB0AAOAIAIC! / 000028
Order no.: 240022899 X022 13
DN150 g

\%Aféerlal 3 ’reel/‘_5 Hardrubber / 14571 [316T] 14

-no.:
Tmed.: 90°C (194°F) Tamb max.: 60°C (140°F) Avem 15
Profection class: 1P 67
Power Sl;rply 100. 230V (, S0z/ < 20VA
QmaxD 3/h Hlectrodg; EE — [ —
Ss: 178,24 Sz 035 fexc: 25/30 Hz/8ms Cal..0,4— 16
Communication: HAR \\17
Update
Devices Softw.: D200B008U01 01.01.03+——— 18
Manufactured: 2008 PED: FLUID1 , GAS— 19
v oo [N\-ET

J

G00629

Fig. 1: Compact unit

1

OOk, WN

© 0o N

Model number (for more detailed information
about the technical design, refer to the data
sheet or the order confirmation)

Order no.

Meter size and nominal pressure rating
Material: Flange / Lining / Electrode
Client-specific TAG number (if specified)
Tmed = max. allowable fluid temperature
Tamb = max. allowable ambient temperature
Protection Class per EN 60529

Calibration value Qmax DN

Calibration value Ss (span)

Calibration value Sz (zero point)

10 Communications protocol of transmitter
11 Software version

12 Year
13 CE mark
14 Serial number for identification by the
manufacturer
i Important

15 Additional information: EE = Grounding electrodes,
TFE = Partial filling electrode

16 Accuracy to which the unit was calibrated (e.g., 0.2%
of rate)

17 Excitation frequency of coils for sensor

18 Version level (xx.xx.xx)

19 Label indicating whether the unit complies with the
pressure equipment directive (PED).
Information on the relevant fluid group.
Fluid group 1 = hazardous fluids, liquid, gaseous.
(Pressure equipment directive = PED).
If the pressure equipment is outside the applicable
range of the pressure directive 97/23/EC, it is
classified in the range of SEP (= sound engineering
practice) according to Art. 3 Para. 3 of the PED.
If this information is not present, the device is not in
compliance with pressure equipment directive
97/23/EC. The exception applies for water supplies
and connected equipment accessories in accordance
with guideline 1/16 of Art. 1 Para. 3.2 of the pressure
equipment directive.

Meters with 3A approval are labeled with an additional plate.

10
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1.5.2.2 Name plate for the remote design
A BD
M - di .\ ProcessMaster CC\\ﬂ
2 Model—no.:FEP321-100H{S1D200A1BIATAIC1/ 000027 0045
3 Order no.:240022899X030 12
——T1DN100 N16
4— Material:_1.4571 (3 6“?/ Hardrubber/ 1.4571 (316Ti)
. ] . 5——1AG-no.: Bqiler2 " , R R .
6—Imed.: 90°C (194 F_} Tamb max.: 60°C (140 F) A-eEn
7—1 Profec“oil48Iqs§: IhPG irode: EE ’12
__1Qmax ctrode: L
8 s:174,25 Sz:0,0015 fexc: 25/e 30Hz/8ms qu O 4/
18/ Manufactured: 2008 PED: FLUID1 —15
A N 0ttt 16

G00630

Fig. 2: Remote design

1 Model number (for more detailed information

about the technical design, refer to the data

sheet or the order confirmation)

Order no.

Meter size and nominal pressure rating

Material: Flange / Lining / Electrode

Client-specific TAG number (if specified)

Tmed = max. allowable fluid temperature

Tamb = max. allowable ambient temperature

Protection Class per EN 60529

Calibration value Qmax DN

Calibration value Ss (span)

Calibration value Sz (zero point)

10 Year

11 CE mark

12 Serial number for identification by the
manufacturer

OO WN

© 0o N

Important

13 Additional information: EE = Grounding electrodes,
TFE = Partial filling electrode

14 Accuracy to which the unit was calibrated (e.g., 0.2%
of rate)

15 Excitation frequency of coils for sensor

16 Label indicating whether the unit complies with the
pressure equipment directive (PED).
Information on the relevant fluid group.
Fluid group 1 = hazardous fluids, liquid, gaseous.
(Pressure equipment directive = PED).
If the pressure equipment is outside the applicable
range of the pressure directive 97/23/EC, it is
classified in the range of SEP (= sound engineering
practice) according to Art. 3 Para. 3 of the PED.
If this information is not present, the device is not in
compliance with pressure equipment directive
97/23/EC. The exception applies for water supplies
and connected equipment accessories in accordance
with guideline 1/16 of Art. 1 Para. 3.2 of the pressure
equipment directive.

Meters with 3A approval are labeled with an additional plate.

OI/FEP300/FEH300-EN
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1.5.2.3 Name plate for transmitter

1 ANBBEB Trnsmir fo Proess e Mosr € €

) Model-no.: FET321-1A1A1A1B1
| Order no.: 2400228991016

>————TAG-no.: Boiler2

4= Tamb.; 60°C (140°F

Protection class: 1P67

N o 6 {Power Supply: 100...230V AC,50Hz] <20VA

. Communication: HART Update: |

o | Devies Softw.:02008008001,/01.01.03-—

ANl o g s
G00632

Fig. 3: External transmitter (remote)
1 Model number (for more detailed information 5 Protection Class per EN 60529

about the technical design, refer to the data 6 Supply voltage

sheet or the order confirmation) 7 Communications protocol of transmitter
2 Order no. 8 Software version
3 Client-specific TAG number (if specified) 9 Version level (xx.xx.xx)

4 Tamb = max. allowable ambient temperature

12 ProcessMaster / HygienicMaster OI/FEP300/FEH300-EN
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1.6 Transport safety information
» Depending on the device, the center of gravity may not be in the center of the equipment.

» The protection plates or protective caps installed on the process connections of devices lined
with PTFE / PFA must not be removed until just before installation; to prevent possible
leakage, make sure that the liner on the flange is not cut or damaged.

1.7 Installation safety information
Observe the following instructions:
« The flow direction must correspond to the direction indicated on the device, if labeled.
+ Comply with the maximum torque for all flange bolts.
« Install the devices without mechanical tension (torsion, bending).
 Install flange and wafer type units with coplanar counter flanges.
» Only install devices for the intended operating conditions and with suitable seals.

» Secure the flange bolts and nuts against pipeline vibrations.

1.8 Electrical installation safety information

The electrical connection may only be performed by authorized specialists according to the
electrical plans.

Comply with electrical connection information in the manual. Otherwise, the electrical protection
can be affected.

Ground the flowmeter and sensor housing.

The line for the supply power must be installed according to the relevant national and
international standards. A separate fuse must be connected upstream and in close proximity to
each unit. The fuses must be identified accordingly. The unit has a protection class of | and
overvoltage class Il (IEC664).

The power supply and the electrical circuit for the coils of the sensor are dangerous and pose a
contact risk.

The coils and signal circuit can be connected with ABB sensors only. Use the supplied cable.

Only electrical circuits that do not pose a contact risk can be connected to the remaining signal
inputs and outputs.

OI/FEP300/FEH300-EN ProcessMaster / HygienicMaster 13
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1.9  Safety instructions for operation
During operation with hot fluids, contact with the surface may result in burns.

Aggressive fluids may result in corrosion or abrasion of the parts that come into contact with the
medium. As a result, pressurized fluids may escape prematurely.

Wear to the flange gasket or process connection gaskets (e.g., aseptic threaded pipe
connections, Tri-Clamp, etc.) may enable a pressurized medium to escape.

When using internal flat gaskets, these can become embrittled through CIP/SIP processes.

If pressure shocks exceeding the device's permissible nominal pressure occur continuously
during operation, this can have a detrimental effect on the device's service life.

Warning — Risk to persons!

Bacteria and chemical substances can contaminate or pollute pipeline systems and the
materials they are made of.

The appropriate installation conditions must be observed in order to achieve an installation
that complies with EHEDG requirements.

For an installation to comply with EHEDG requirements, the process connection/gasket
combinations created by the operator must always be made of parts that conform to EHEDG
stipulations (EHEDG Position Paper: "Hygienic Process connections to use with hygienic
components and equipment").

1.10 Technical limit values

The device is designed for use exclusively within the stated values on the name plate and within
the technical limit values specified in the data sheets.

The following technical limit values must be observed:

» The permissible operating pressure (PS) in the permissible temperature (TS) may not
exceed the pressure-temperature ratings.

+ The maximum operating temperature may not be exceeded.
+ The permitted operating temperature may not be exceeded.
» The housing protection system must be observed.

+ The flowmeter sensor may not be operated in the vicinity of powerful electromagnetic fields,
e.g., motors, pumps, transformers, etc. A minimum spacing of approx. 1 m (3.28 ft) should
be maintained. For installation on or to steel parts (e.g., steel brackets), a minimum spacing
of approx. 100 mm (3.94 inch) should be maintained (based on IEC801-2 and IECTC77B).

1.11 Allowed Fluids
When measuring fluids, the following points must be observed:

» Fluids may only be used if, based on state-of-the-art technology or the operating experience
of the user, it is assured that chemical and physical properties of the components coming
into contact with the fluids (signal electrodes, ground electrodes, liners and, possibly,
process connections, protective plates or protective flanges) are not affected during the
operating life.

+ Fluids with unknown properties or abrasive fluids may only be used if the operator can
perform regular and suitable tests to ensure the safe condition of the device.

+ Observe the information on the name plate.
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1.12 Maintenance and inspection safety information

Warning — Risk to persons!

When the housing cover is open, EMC and protection against contact are suspended. There
are electric circuits within the housing which pose a contact risk.
The auxiliary power must be switched off before opening the housing cover.

Warning — Risk to persons!

The inspection screw (for draining condensate fluid) for devices = DN 450 can be under
pressure. The fluid which spurts out can cause severe injuries.
Depressurize pipes before opening the inspection screw.

Corrective maintenance work may only be performed by trained personnel.
» Depressurize the device and adjoining lines or containers before removing the device.

» Check whether hazardous materials are used as materials to be measured before opening
the device. Residual amounts of hazardous material may still be present in the device and
could escape when the device is opened.

» As far as provided in the scope of the operational responsibility, check the following items
through a regular inspection:

— the pressure-carrying walls / lining of the pressure device

the measurement-related function

the leak tightness

— the wear (corrosion)

1.13 Returning devices

Use the original packaging or suitably secure shipping containers if you need to return the
device for repair or recalibration purposes. Fill out the return form (see the Appendix) and
include this with the device.

According to EC guidelines for hazardous materials, the owner of hazardous waste is
responsible for its disposal or must observe the following regulations for shipping purposes:

All devices delivered to ABB Automation Products GmbH must be free from any hazardous
materials (acids, alkalis, solvents, etc.).

Rinse out and neutralize hazardous materials from all hollow spaces such as between meter
tube and housing. For flowmeters larger than DN 400, the service screw (for draining
condensate fluid) at the lower point of the housing must be opened to dispose of hazardous
substances and to neutralize the coil and electrode chamber. These activities must be
confirmed in writing using the return form.

OI/FEP300/FEH300-EN ProcessMaster / HygienicMaster 15
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1.14 Disposal

ABB Automation Products GmbH actively promotes environmental awareness and has an
operational management system that meets the requirements of DIN EN ISO 9001:2000,
EN ISO 14001:2004, and OHSAS 18001. Our products and solutions are intended to have
minimum impact on the environment and persons during manufacturing, storage, transport, use,
and disposal.

This includes the environmentally friendly use of natural resources. ABB conducts an open
dialog with the public through its publications.

This product/solution is manufactured from materials that can be reused by specialist recycling
companies.

1.14.1 Information on WEEE Directive 2002/96/EC (Waste Electrical and Electronic Equipment)

This product/solution is not subject to the WEEE directive 2002/96/EC and relevant national
laws (e. g., ElektroG in Germany).

The product/solution must be disposed of at a specialized recycling facility. Do not use
municipal garbage collection points. According to the WEEE Directive 2002/96/EC, only
products used in private applications may be disposed of at municipal garbage facilities. Proper
disposal prevents negative effects on people and the environment, and supports the reuse of
valuable raw materials.

If it is not possible to dispose of old equipment properly, ABB Service can accept and dispose of
returns for a fee.

1.14.2 RoHS directive 2002/95/EC

With the Electrical and Electronic Equipment Act (ElektroG) in Germany, the European
directives 2002/96/EC (WEEE) and 2002/95/EC (RoHs) are translated to national law. ElektroG
defines the products that are subject to regulated collection and disposal or reuse in the event
of disposal or at the end of their service life. ElektroG also prohibits the marketing of electrical
and electronic equipment that contains a specific amount of lead, cadmium, mercury,
hexavalent chromium, polybrominated biphenyls (PBB) and polybrominated diphenyl ethers
(PBDE) (also known as hazardous substances with restricted uses).

The products provided to you by ABB Automation Products GmbH do not fall within the current
scope of the directive on waste from electrical and electronic equipment according to ElektroG.
If the necessary components are available on the market, these substances will no longer be
used in new product development.
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2 Design and function

2.1 Measuring principle

Measurements performed by the electromagnetic flowmeter are based on Faraday’'s law of
induction. A voltage is generated in a conductor when it moves through a magnetic field.

This principle is applied to a conductive fluid in the measuring tube through which a magnetic
field is generated perpendicular to the flow direction (see schematic).

The voltage induced in the fluid is measured by two electrodes located diametrically opposite
each other. This signal voltage Ug is proportional to the magnetic induction B, the electrode
spacing D and the average flow velocity v.

Considering that the magnetic induction B and the electrode spacing D are constant values, a
proportionality exists between the signal voltage Ug and the average flow velocity v. From the
equation for calculating the volume flowrate, it follows that the signal voltage is linearly
proportional to the volume flowrate: Ug ~ q,.

The induced voltage is converted by the transmitter to standardized, analog and digital signals.

G00005

Fig. 4: Electromagnetic flowmeter schematic

1 Magnet call
2 Measuring tube in electrode plane
3 Signal electrode

Ue Signal voltage Ug~ B-D-v
B Magnetic induction D?

D Electrode spacing qv = 7

v Average flow velocity 4

gv Volume flow U ~qv
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2.2

1

Device designs

Important

An additional document with Ex safety instructions is available for measuring systems that are
used in explosion hazardous areas. As a result, it is crucial that the specifications and data it
lists are also observed.

2.21 Design
An electromagnetic flowmeter system consists of a sensor and a transmitter. The sensor is
installed in the specified pipeline while the transmitter is mounted locally or at a central location.
2.2.2 Compact design
The transmitter and the sensor comprise a single mechanical entity.
ProcessMaster FEP311 HygienicMaster FEH311
~ (e (=
D . : a ‘=B e :-Q
" ‘ B . ‘ .N
&! \ ‘
G00638
Fig. 5
2.2.3 Remote design
The transmitter is mounted at a separate location from the sensor. The electrical connection
between the transmitter and the sensor is provided by a signal cable.
Up to 50 m (164 ft) cable length for a minimum conductivity of 5 uS/cm without pre-amplifier.
With pre-amplifier, the maximum signal cable length is 200m (656 ft).
ProcessMaster FEP321 HygienicMaster FEH321
Ew——
aid - .
=
Yay
& - A. ey " 1
D . s
G00639
Fig. 6
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3 Transport and storage
3.1 Inspection

Check the devices for possible damage that may have occurred during transport. Damages in
transit must be recorded on the transport documents. All claims for damages must be claimed
without delay against the shipper and before the installation.

3.2 Transport of flanged units smaller than DN 450

Warning — Danger of injuries due to slipping meter.

The center of gravity for the complete device may be higher than the lifting straps.

Make sure the device has not rotated or slipped unintentionally during transport. Support the
meter laterally.

For transport of flanged units smaller than DN 450 use a lifting strap. Wrap the straps around

both process connections when lifting the device. Avoid chains since these may damage the
housing.

G00643

Fig. 7: Transport of flanged units smaller than DN 450
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3.3 Transport of flanged units larger than DN 400
' Notice - Potential damage to device!
Use of a forklift to transport the device can bend the housing and damage the internal magnet
® coils.

Flanged units may not be lifted at the middle of the housing when transporting via forklift.

Flanged units may not be lifted by the terminal box or at the middle of the housing. Use only the
eye bolts on the device to lift and install it in the pipeline.

G00645

Fig. 8: Transport of flanged units larger than DN 400

3.4 Storage conditions
When storing the unit, please note the following points.
« Store the unit in its original packaging in a dry and dust-free location.

» Avoid storing the unit in direct sunlight.
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4 Mounting
°

1

Important

An additional document with Ex safety instructions is available for measuring systems that are
used in explosion hazardous areas. As a result, it is crucial that the specifications and data it
lists are also observed.

4.1 General information on installation

The following points must be observed for the installation:

The flow direction must correspond to the identification if present.
The maximum torque for all flange connections must be complied with.
The devices must be installed without mechanical tension (torsion, bending).

Install flange and wafer type units with coplanar counter flanges and use only appropriate
gaskets.

Use only gaskets made from a compatible material for the fluid and fluid temperatures.

Gaskets must not extend into the flow area since possible turbulence could influence the
device accuracy.

The pipeline may not exert excessive forces or torques on the device.

Do not remove the plugs in the cable connectors until you are ready to install the electrical
cable.

Make sure the gaskets for the housing cover are seated properly. Carefully seal the cover.
Tighten the cover fittings.

A separate transmitter must be installed at a largely vibration-free location.

Do not expose the transmitter and sensor to direct sunlight. Provide appropriate sun
protection if necessary.

When installing the transmitter in a control cabinet, make sure adequate cooling is provided.

4.1.1 Supports for meter sizes larger than DN 400

Notice - Potential damage to device!

Improper support for the device may result in deformed housing and damage to internal
magnet coils.
Place the supports at the edge of the housing (see arrows in the figure).

Devices with meter sizes larger than DN 400 must be mounted with support on a sufficiently
strong foundation.

G00649

Fig. 9: Support for meter sizes larger than DN 400
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41.2 Mounting the measuring tube
The device can be installed at any location in a pipeline under consideration of the installation
conditions.

Notice - Potential damage to device!

Use of graphite with the flange or process connection gaskets is prohibited. In some
instances, an electrically conductive coating may form on the inside of the measuring tube.
Vacuum shocks in the pipelines should be avoided to prevent damage to the liners (PTFE).
Vacuum shocks can destroy the device.

1. Remove protective plates, if present, to the right and left of the measuring tube. To prevent
possible leakage, make sure that the liner on the flange is not cut or damaged.

2. Position the measuring tube coplanar and centered between the pipes.

3. Install gaskets between the surfaces.

o Important
l For best results, make sure the flowmeter sensor gaskets fit concentrically with the measuring
tube.

4. Use the appropriate bolts for the flanges as per the section "Torque information”.

5. Slightly grease the threaded nuts.

6. Tighten the nuts in a crosswise manner as shown in the figure. Observe the torque values
specified under "Torque information”.

First tighten the nuts to 50 % of maximum torque, then to 80 % and finally on the third time
tighten to the maximum. Do not exceed the maximum torque.

G00034

Fig. 10
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4.2 Torque information

4.2.1 Flanged units ProcessMaster and HygienicMaster

Meter size DN Nominal s Max. tightening
crews
pressure torque
mm Inch PN Nm
40 4 xM12 8
3...10" 1/10 ... 3/8“1) CL 150 4 xM12 6
CL 300 4 xM12 7
40 4 xM12 10
15 1/2¢ CL 150 4 xM12 6
CL 300 4 xM12 7
40 4 xM12 16
20 3/4* CL 150 4 xM12 8
CL 300 4 x M16 13
40 4 xM12 21
25 1¢ CL 150 4 xM12 10
CL 300 4 x M16 18
40 4 x M16 34
32 11/4¢ CL 150 4 xM12 15
CL 300 4 x M16 27
40 4 x M16 43
40 11/2¢ CL 150 4 xM12 20
CL 300 4 x M20 43
40 4 x M16 56
50 2¢ CL 150 4 x M16 39
CL 300 8 x M16 28
16 4 x M16 34
p 40 8 x M16 39
65 2112 CL 150 4 x M16 49
CL 300 8 x M20 43
40 8 x M16 49
80 3¢ CL 150 4 x M16 69
CL 300 8 x M20 62
16 8 x M16 47
« 40 8 x M20 77
100 4 CL 150 8 x M16 49
CL 300 8 x M20 92
16 8 x M16 62
« 40 8 x M24 120
125 5 CL 150 8 x M20 76
CL 300 8 x M20 120
16 8 x M20 83
« 40 8 x M24 155
150 6 CL 150 8 x M20 96
CL 300 8 x M20 100
10 8 x M20 120
16 12 x M20 81
« 25 12 x M24 120
200 8 40 12 x M27 200
CL 150 8 x M20 135
CL 300 12 x M24 170

Continued on next page

OI/FEP300/FEH300-EN
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Meter size DN Nominal s Max. tightening
crews
pressure torque
mm Inch PN Nm
10 12 x M20 97
16 12 x M24 120
“ 25 12 x M27 175
250 10 40 12 x M30 320
CL 150 12 x M24 135
CL 300 16 x M27 185
10 12 x M20 115
16 12 x M24 160
“ 25 16 x M27 175
300 12 40 16 x M30 340
CL 150 12 x M24 180
CL 300 16 x M30 265
10 16 x M20 145
350 14* 16 16 x M24 195
25 16 x M30 280
10 16 x M24 200
400 16* 16 16 x M27 250
25 16 x M33 365
500 20" 10 20 x M24 200
600 24" 10 20 x M27 260
700 28 10 24 x M27 300
800 32¢ 10 24 x M30 390
900 36“ 10 28 x M30 385
1000 40¢ 10 28 x M33 480
1) Connection flange DIN EN1092-1 = DN10 (3/8"), connection flange ASME = DN15 (1/2")
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4.2.2 Wafer type unit (HygienicMaster)

Mounting
Meter size DN Nominal s Max. tightening
crews
pressure torque

mm Inch PN Nm

40 4 xM12 2,3
3..8" 1/10 ... 5/16*1) CL 150 4 x M12 upon request
CL 300 4 x M12 upon request

40 4 xM12 7
10 3/8“1) CL 150 4 xM12 upon request
CL 300 4 xM12 upon request

40 4 xM12 7
15 1/2¢ CL 150 4 xM12 upon request
CL 300 4 xM12 upon request

40 4 xM12 11
20 3/4* CL 150 4 xM12 upon request
CL 300 4 xM16 upon request

40 4 xM12 15
25 1“ CL 150 4 xM12 upon request
CL 300 4 xM16 upon request

40 4 x M16 26
32 1 1/4* CL 150 4 xM12 upon request
CL 300 4 x M20 upon request

40 4 x M16 33
40 11/2* CL 150 4 xM12 upon request
CL 300 4 x M20 upon request

40 4 x M16 46
50 2 CL 150 4 xM16 upon request
CL 300 8 x M16 upon request

p 16 8 x M16 30
65 2112 CL 150 4 xM16 upon request

80 3 16 8 x M16 40
CL 150 4 xM16 upon request

100 4 16 8 x M20 67
CL 150 8 x M16 upon request

1) Connection flange DIN EN1092-1 = DN10 (3/8"), connection flange ASME = DN15 (1/2")

4.2.3 Variable process connections (HygienicMaster)

Meter size DN Max. tightening torque
mm inch Nm
3...10 3/8" 8
15 1/2* 10
20 3/4* 21
25 1 31
32 11/4¢ 60
40 11/2" 80
50 2 5
65 21/2° 5
80 3 15
100 4 14

OI/FEP300/FEH300-EN
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4.3 Information on EHEDG conformity

Warning — Risk to persons!

Bacteria and chemical substances can contaminate or pollute pipeline systems and the
materials they are made of.

The appropriate installation conditions must be observed in order to achieve an installation
that complies with EHEDG requirements.

For an installation to comply with EHEDG requirements, the process connection/gasket
combinations created by the operator must always be made of parts that conform to EHEDG
stipulations (EHEDG Position Paper: "Hygienic Process connections to use with hygienic
components and equipment").

All weld stub combinations provided by ABB are approved.

The threaded pipe connection conforming to DIN11851 is approved when used in conjunction
with an EHEDG-approved process gasket (e.g. Siersema brand).

4.4 Information on 3A conformity

The device may not be installed vertically with the terminal box or transmitter housing pointing
downward. The "bracket mounting" option no longer applies.

G00655-01

Fig. 11
1 Bracket

Please ensure that the leakage hole of the process connection is located at the deepest point of
the installed device.

G00169

Fig. 12
1 Leakage hole
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4.5 Installation Requirements

The device measures the flowrate in both directions. Forward flow is

the factory setting, as shown in Fig. 13.

4.5.3 Vertical connections

« Vertical installation for measurement of abrasive fluids, flow
preferably from below to above.

[—

— |

G00657

Fig. 13

4.5.1 Electrode axis

Electrode axis (1) should be horizontal if at all possible or no more
that 45° from horizontal.

G00041

Fig. 14

4.5.2 In- and outlet pipe sections

Straight inlet section Straight outlet section

>3 x DN >2x DN

DN = Flowmeter sensor size

* Do not install fittings, manifolds, valves etc. directly in front of the
meter tube (1).

» Butterfly valves must be installed so that the valve plate does not
extend into the flowmeter sensor.

*  Valves or other turn-off components should be installed in the
outlet pipe section (2).

* For compliance with the measuring accuracy, observe the inlet

G00560

Fig. 16

4.5.4 Horizontal connections

*  Meter tube must always be completely full.
» Provide for a slight incline of the connection for degassing.

G00038

Fig. 17

4.5.5 Free inlet or outlet

« Do not install the flowmeter at the highest point or in the draining-
off side of the pipeline, flowmeter runs empty, air bubbles can
form (1).

« Provide for a siphon fluid intake for free inlets or outlets so that
the pipeline is always full (2).

g

G00040

and outlet pipe sections.
1 Q 2
S iSi=g=)

3xDN 2xDN° G00037

Fig. 18

4.5.6 Strongly contaminated fluids

«  For strongly contaminated fluids, a bypass connection according
to the figure is recommended so that operation of the system can
continue to run without interruption the during the mechanical
cleaning.

Fig. 15

)

G00042

Fig. 19
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4.5.7 Installation in the vicinity of pumps

* For flowmeter primaries which are to be installed in the vicinity of
pumps or other vibration generating equipment, the utilization of
mechanical snubbers is advantageous.

CE|Imm
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[ it ||

G00561

Fig. 20

4.5.8 Installing the high temperature design

The high temperature design allows for complete thermal insulation
of the sensor. The pipeline and sensor must be insulated after

installing the unit according to the following illustration.

G00654

Fig. 21
1 Insulation

4.5.9 Installation in pipelines with larger nominal

diameters
Determine the resulting pressure loss when using reduction pieces
(1):
1. Calculate the diameter ratio d/D.
2. Determine the flow velocity based on the flow range nomograph
(Fig. 23).
3. Read the pressure drop on the Y-axis in Fig. 23.

G00658
Fig. 22
1 = Flange transition piece
d = Inside diameter of the flowmeter
\% = flow velocity [m/s]
Ap = pressure loss [mbar]
D = Inside diameter of the pipeline
Nomograph for pressure drop calculations
For flange transition piece with a/2 = 8°
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G00015

Fig. 23
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4.6 Rotating the display / Rotating the housing

Depending on the installation position, the housing or display can be rotated to enable
horizontal readings.

G00659

Fig. 24

4.6.1 Rotating the display

Warning — Electrical voltage risk!

When the housing is open, EMC protection is impaired and protection against contact is
suspended.

» Power to all connecting cables must be switched off.

1. Switch off supply power.
2. Unscrew housing cover (1).

3. Pull back the anti-rotation lock (2) and turn the display 90° to the left or right until the lock (2)
catches again.

4. Screw on housing cover (1) again.

i Important

Check that the gaskets are properly seated when sealing the housing cover. Otherwise, the
protection class IP 67 is not maintained.

4.6.2 Rotating the housing
1. Loosen the Allen screws (4) on the front and back sides, but do not remove entirely.
2. Loosen screws (3) and rotate housing 90° to the left or right.

3. Retighten screws (3) and Allen screws (4).
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4.7 Ground

s Important

l An additional document with Ex safety instructions is available for measuring systems that are

used in explosion hazardous areas. As a result, it is crucial that the specifications and data it
lists are also observed.

4.7.1 General information on ground connections
Observe the following items when grounding the device:

» For plastic pipes or pipes with insulating lining, the ground is provided by the grounding plate
or grounding electrodes.

» When stray potentials are present, install a grounding plate at the front and back of the
flowmeter.

* For measurement-related reasons, the potentials in the station ground and in the pipeline
should be identical.

» An additional ground on the terminals is not required.

o Important

1 If the flowmeter is installed in plastic or earthenware pipelines, or in pipelines with an
insulating lining, transient current may flow through the grounding electrode in special cases.
In the long term, this may destroy the sensor, since the ground electrode will in turn degrade
electrochemically. In these special cases, the connection to the ground must be performed
using grounding plates.

4.7.2 Metal pipe with fixed flanges

Use a copper wire (at least 2.5 mm? (14 AWG)) to establish the ground connection between the
sensor (1), the pipeline flanges and an appropriate grounding point.

AN
gty

0

Flange design Wafer flange design

L

Fig. 25: Metal pipe, without liner

G00662
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4.7.3 Metal pipe with loose flanges

1. Solder the threaded nuts M6 (1) to the pipeline and connect the ground as shown in the
illustration.

2. Use a copper wire (at least 2.5 mm? (14 AWG)) to establish the ground connection between
the sensor (2) and an appropriate grounding point.

G00663

Flange design Wafer flange design

Fig. 26: Metal pipe, without liner
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4.7.4 Plastic pipes, non-metallic pipes or pipes with insulating liner

For plastic pipes or pipes with insulating lining, the ground for the measuring agent is provided
by the grounding plate as shown in the figure below or via grounding electrodes that must be
installed in the device (option). If grounding electrodes are used, the grounding plate is not
necessary.

1. Install the flowmeter sensor with grounding plate (3) in the pipeline.

2. Connect the terminal lug (2) for the grounding plate (3) and ground connection (1) on the
flowmeter sensor with the grounding strap.

3. Use a copper wire (min. 2.5 mm? (14 AWG)) to link the ground connection (1) to a suitable
grounding point.

G00664

Flange design Wafer flange design

Fig. 27: Plastic pipes, non-metallic pipes or pipes with insulating liner
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4.7.5 Sensor type HygienicMaster

Ground the stainless steel model as shown in the figure. The measuring fluid is grounded via
the adapter (1) and an additional ground is not required.

G00694

Fig. 28

4.7.6 Ground for devices with hard rubber lining

For devices with meter sizes DN 100 and larger, the liner contains a conductive element. This
element grounds the measuring fluid.

4.7.7 Ground for devices with protective plates

The protective plates are used to protect the edges of the liner in the measuring tube, e.g., for
abrasive fluids. In addition, they function as a grounding plate.

» For plastic or pipes with insulating lining, electrically connect the protective plate in the same
manner as a grounding plate.

4.7.8 Ground with conductive PTFE grounding plate

For devices with a meter size between DN 10 ... 150, grounding plates made of conductive
PTFE are available. These are installed similar to conventional grounding plates.
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5 Electrical connection

5.1 Preparing and routing the signal and magnet coil cable
Cut both cable ends to length and terminate them as shown.

o Important

l Use wire end sleeves.
+ Wire end sleeves 0.75 mm2(AWG 19), for shielding (S1, S2)
+  Wire end sleeves 0.5 mm2(AWG 20), for all other wires

The shields may not touch (signal short circuit).

e 85 (3.35)

OCONOOPRWN -

G00666

|_1 nxu

= 7

'&?&Y&m&’?&’l&:{gx\,
X

8 (0.31)

G00666

Fig. 30: Transmitter side, dimensions in mm (inch)
L, max. stripped length = 105 (4.10)

1 Measurement potential 3, green 7 Data line, D1, orange L2 =70 (2.76)
L2 =70 (2.76) 8 Magnet coil, M2, red L2 =90 (3.54)

2 Signal line E1, violet L2 =60 (2.36) 9 Magnet coil, M1, brown L2 =90 (3.54)

3 Shield 1S L2 =60 (2.36) 10 Groundwire, steel

4 Shield 28 L2 =60 (2.36) 11 SE clamp

5 Signal line, E2, blue L2 =60 (2.36)

6 Data line, D2, yellow L2 =70 (2.76)
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Observe the following points when routing cables:

* A magnet coil cable (red and brown) is run parallel to the signal lines (violet and blue). As a
result, only one cable is required between the flowmeter sensor and the transmitter. Do not
run the cable over junction boxes or terminal blocks

» The signal cable carries a voltage signal of only a few millivolts and must, therefore, be
routed over the shortest possible distance. The max. allowable signal cable length is 50 m
(164 ft) without a pre-amplifier and 200 m (656 ft) with a pre-amplifier.

« Avoid routing the cable in the vicinity of electrical equipment or switching elements that can
create stray fields, switching pulses, and induction. If this is not possible, run the
signal/magnet coil cable through a metal pipe and connect this to the station ground.

» All leads must be shielded and connected to earth ground.

+ To shield against magnetic interspersion, the cable features outer shielding which must be
attached to the SE clamp.

» The incorporated steel wire must also be connected to the SE clamp

» Do not damage the sheathing of the cable during installation.

* Make sure during installation that the cable
is provided with a water trap (1). For vertical
installation, align the cable glands pointing
downward.

B

G00669

Fig. 31
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5.2 Connecting the flowmeter sensor
5.21 Connecting the signal and magnet coil cables

Connections can only be made with the supply power switched off. The unit must be grounded.
The sensor is connected to the transmitter via the signal/magnet coil cable (part no.
D173D027U01). The coils of the sensor are supplied with a field voltage by the transmitter over
terminals M1/M2. Connect the cable to the sensor as shown in the figure.

LW 2N Lafecd € Sgfed 13 St

G00671

Fig. 32

Terminal designation | Connection

1S Shield

E1 Signal line, violet

E2 Signal line, blue

28 Shield

3 Measurement potential, green
D2 Data line, yellow

D1 Data line, orange

M2 Connection for magnet coll
M1 Connection for magnet coll
SE Outer cable shield.
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5.2.2 Protection class IP 68

For flowmeter sensors with protection class IP 68, the maximum flooding height is 5 m (16.4 ft).
The supplied cable (part no. D173D027U01) fulfills all submersion requirements.

Z G00171

Fig. 33
1 Maximum flooding height 5 m (16.4 ft)

The flowmeter sensor has been type-tested in accordance with EN60529. Testing conditions:
14 days with a flooding height of 5 m (16.4 ft).

5.2.2.1 Connection

1. The supplied cable must be used to connect the flowmeter sensor and transmitter.
. Connect the cable in the flowmeter sensor's terminal box.

2
3. Route the cable from the terminal box to above the maximum flooding height of 5 m (16.4 ft).
4. Tighten the cable gland.

5

. Carefully seal the terminal box. Make sure the gaskets for the cover are seated properly.

Warning - Potentially adverse effect on IP 68 protection class

The sensor's IP 68 protection class may be impaired by damage to the signal cable.
The sheathing of the signal cable must not be damaged. Otherwise, the protection class IP 68
for the sensor cannot be ensured.

o Important

l As an option, the flowmeter sensor can be ordered with signal cable already connected and a
molded terminal box.
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5.2.2.2 Sealing the connection box

If the terminal box is to be sealed subsequently on-site, a special 2-part sealing compound can
be ordered separately (order no. D141B038U01). Sealing is only possible if the flowmeter
sensor is installed horizontally. Observe the following instructions during work activity:

Warning - General risks!

The sealing compound is toxic. Observe all relevant safety measures.
Risk notes: R20, R36/37/38, R42/43

Harmful by inhalation. Avoid direct skin contact. Irritating to eyes.
Safety advice: P4, S23-A, S24/25, S26, S37, S38

Wear suitable protective gloves and ensure sufficient ventilation.

Follow the instructions that are provided by the manufacturer prior to starting any
preparations.

Preparation

+ Complete the installation before beginning sealing activities in order avoid moisture
penetration. Before starting, check all the connections for correct fitting and stability.

» Do not overfill the terminal box. Keep the sealing compound away from the O-ring and the
seal/groove (see fig. Fig. 34).

* Prevent the sealing compound from penetrating a thermowell if an NPT %” thread is used.

Procedure

Cut open the protective enclosure of the sealing compound (see packaging).
Remove the connection clamp associated with the sealing compound.
Knead both components thoroughly until a good mix is reached.

Cut open the bag at a corner. Perform work activity within 30 minutes.

Carefully fill the terminal box with sealing compound until the connecting cable is covered.

o 0k~ w DN =

Wait a few hours before closing the cover in order to allow the compound to dry, and to
release any possible gas.

7. Ensure that the packaging material and the drying bag are disposed of in an environmentally
sound manner.

-
G00676
Fig. 34
1 Packaging bag 4 Max. filling level
2 Connection clamp 5 Drying bag

3 Sealing compound
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5.3 Connecting the transmitter

1

Important

An additional document with Ex safety instructions is available for measuring systems that are
used in explosion hazardous areas. As a result, it is crucial that the specifications and data it
lists are also observed.

5.3.1 Connecting the supply power

i

The mains voltage and power consumption are indicated on the model plate for the sensor. The
wire cross-section for the supply power must meet the requirements for the main fuse
(VDE 0100).

The supply power is connected to terminal L (phase), N (neutral) or 1+, 2- and PE, as stated on
the model plate. The supply power connecting cable must be rated for the current consumption
of the flowmeter system. The cables must comply with IEC 227 or IEC 245. Connect a switch or
a line switch in the supply power feed to the transmitter. This switch should be located near the
transmitter and marked as being associated with the device. Connect the transmitter and
flowmeter with a functional ground.

Important

» Observe the limit values for the supply power provided in chapter "Electrical properties”
page 98 .

» Observe the voltage drop for large cable lengths and small cable cross-sections. The
voltage at the terminals of the device may not fall below the minimum value required.

» Complete the electrical connection according to the connection diagram.

The terminals for the supply power can be found under the terminal cover (1).

G00678

Fig. 35
1 Terminal cover

OI/FEP300/FEH300-EN ProcessMaster / HygienicMaster 39



AL HD D
Electrical connection MRIpD

5.3.2 Transmitter

The outer shielding of the cable is attached to the busbar via the clip (3) (from the accessory
bag in the connection area).

The shielding for the signal wires function as a driven shield to transmit the measurement
signal.

The cable is attached to the sensor and transmitter according to the connection diagram.

1 2 3 4
G00677
Fig. 36
1 Terminal cover 3 Clip
2 Busbar (SE) 4 Signal and magnet coil cable
s Important
l The power supply for the optional pre-amplifier is provided via terminals 1S and 2S.

The transmitter automatically detects the sensor and switches to the required supply voltage
on terminals 1S and 2S.
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5.3.3 Interconnection Diagrams

s Important

l An additional document with Ex safety instructions is available for measuring systems that are

used in explosion hazardous areas. As a result, it is crucial that the specifications and data it
lists are also observed.

A -— -“ZS-. 7\.\‘ ( o
o) I 2avy ' 5 <50 m (200 m)'y
|3+1|32| 5+1|52| 8+1|82|4+1|42| [M1[mM2][D1[D2] 3 [2S[E2[E1[7S] @——_‘_ <1641 (656 1)

| ¢ 6
L
- - = - = —1 I — 1
1 PE > s o405 < = P
7 (8 [9 [10]1 1213
L— E—
<\ 11::# <*,::|_/>
B [M1[mM2][D1[D2] 3 [2STE2[E1[7S] |§_E|
Fig. 37
A Transmitter
B Flowmeter sensor
1 Supply power:
See name plate
2 Current output (terminals 31/32)
The current output can be operated in "active" or "passive" mode.
» Active: 4 ... 20 mA, HART protocol (standard), load: 250 Q < R <650 Q
* Passive: 4 ... 20 mA, HART protocol (standard), load: 250 Q < R <650 Q
Supply voltage for the current output: Min. 17 V, max. 30 V
3 Digital output DO1 (terminals 51/52) (pulse output or digital output)
Function can be configured locally as "Pulse Output" or "Digital Output" using software. Factory setting is "Pulse Output".
The output can be configured as an "active" or "passive" output.
Configuration is performed using software.
« Configuration as pulse output
Max. pulse frequency: 5,250 Hz.
Pulse width: 0.1 ... 2,000 ms.
The pulse factor and pulse width are interdependent and are calculated dynamically.
»  Configuration as contact output
Function: System alarm, empty pipe alarm, max./min. alarm, flow direction signaling, other
« Configuration as "active" output
U=19..21V, |0 =220 MA , fi, oy < 5,250 Hz
« Configuration as "passive" output
Umax =30V, Imax =220 mA | f o < 5,250 Hz
4 Digital input (terminals 81/82) (contact input)
Function can be configured locally using software:
External output switch-off, external totalizer reset, external totalizer stop, other
Data for the optocoupler: 16 V< U <30V, Ri =2 kQ
5 Digital output DO2 (terminals 41/42) (pulse output or digital output)
Function can be configured locally as "Pulse Output" or "Digital Output" using software.
Factory setting is "Digital Output", flow direction signaling.
The output is always a "passive" output (optocoupler).
Data for the optocoupler: Umax =30V, Ijax =220 mA , fmax < 5,250 Hz
6 Functional ground
7 Brown
8 Red
9 Orange
10  Yellow
11 Green
12 Blue
13  Violet
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Connection examples for the peripherals
Current output

A = Active configuration:

4 ...20 mA, HART

Load: 0 =R =650 Q

Min. load with HART: 250 Q

B = Passive configuration:

4 ...20 mA, HART

Load: 0 =R =650 Q

Min. load with HART: 250 Q
Supply voltage for the current
output, terminals 31/32:
cooa7s  U1:Min. 11V, max. 30 V

I = internal, E = external

Max. permissible load (Rg) as a function of the source
voltage (Us)

700

650

600

550
500

S450
o
400

350

300
250

17 18 19 20 21 22 23 24 25 26 27 28 29 30
U; [V] G00592

Fig. 38

Digital output DO1

Max. permissible load (Rg) as a function of the source
voltage (Us)

A ¥ |E
24V+
> 51 4@['_‘ A = Active configuration
-l 52
B N E
Re™  24v+
: 51— |——=
ﬁy’ Uz B = Passive configuration
52 i -
- RBZE Imax =220 mA
lee G00476-02

I = internal, E = external

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
U, V] G00593

= Permissible range

Fig. 39
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Digital output DO2, e.g., for system monitoring, max./min. alarm, empty meter tube or forward/reverse signal, or counting pulses

(function can be configured using software)

B
P4
~ 42

'E .
RB
e ®
]
Imax = 220 MA

* U,
Rp>—<e
B ICE

I = internal, E = external

G00792

Fig. 40

Digital outputs DO1 and DO2, separate forward and reverse
pulses

Digital outputs DO1 and DO2, separate forward and reverse
pulses (alternative connection)

E

24V+

i\ g

I = internal, E = external

i 'E
51 Ol =]
P. 4
~ ;— 52

24V

( 42
X
~ 41 O] =]

G00791

Fig. 41

Digital input for external output switch-off or external totalizer reset

=

81

24V+

Sl

ov

82

Ri =2 kQ

I = internal, E = external

G00477

Fig. 42

For additional information on configuring the current output, see chapter 5.2 "Configuration of

i Important

the current output”
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6 Commissioning

s Important

l An additional document with Ex safety instructions is available for measuring systems that are

used in explosion hazardous areas. As a result, it is crucial that the specifications and data it
lists are also observed.

6.1  Preliminary checks prior to start-up
The following points must be checked before commissioning:
+ The supply power must be switched off.
+ The supply power must match information on the name plate.
* The pin assignment must correspond to the connection diagram.
» Sensor and transmitter must be grounded properly.
* The temperature limits must be observed.
» The sensor must be installed at a largely vibration-free location.

» The housing cover and the cover safety device must be sealed before switching on the
supply power.
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6.2 Configuring the current output
The factory setting for the current output is 4 ... 20 mA.
The signal can be configured as either "active" or "passive".
The current setting is contained in the order confirmation.

If the signal is configured as "active", no external power may be used as far as the current
output is concerned.

If the signal is configured as "passive", external power from the current output is required
(similar to pressure and temperature transmitters).

Set the current output as follows:

1. Switch off the supply power.

2. Open the housing cover.

3.  Remove the mounting screws for the transmitter electronics unit.

4. Pull out the transmitter electronics unit.

5. Plug in the jumper on the backplane in the transmitter housing to Position A or B.
« A=4..20 mA output, passive
« B=4..20 mA output, active

@
Important

1 The backplane is not installed in the transmitter electronics unit (3) but rather in the transmitter
housing (1).

6. Reinstall the transmitter electronics unit in reverse order.

G00679-01

Fig. 43

1 Housing cover 5 Jumper SW3

2 Transmitter electronics unit + off: SensorMemory available in

3 Mounting screws for the transmitter flowmeter sensor (standard)
electronics unit » on: No SensorMemory available in

4 Backplane (in the transmitter housing) flowmeter sensor
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6.3 Commissioning the unit

6.3.1

Downloading the system data

1. Switching on supply power. After switching on the supply power, the following messages are
displayed in the LCD window:

System Startup ——— Systermn Startup

Loading System Data Yerification

|

Systern Startup
INSTALLATION CHANGED
ldentify Changed Itern

Transmitter Sensar

G00681

Fig. 44
2. Download the system data as follows:
For a completely new system or initial startup

The flowmeter sensor's calibration data and the transmitter settings are loaded from the
SensorMemory?) into the transmitter.

After replacing the complete transmitter or transmitter electronics unit

Select "Transmitter" by pressing the « key. The flowmeter sensor's calibration data and the
transmitter settings are loaded from the SensorMemory?) into the transmitter.

After replacing the sensor

Select "Sensor" by pressing the P key. The flowmeter sensor's calibration data and the
transmitter settings are loaded from the SensorMemory!) into the transmitter. The transmitter
settings are saved in the SensorMemory?). If the new sensor is a different size, check the
currently configured flow range.

3. The flowmeter is ready for operation and will operate with factory settings or settings
requested by the customer. To change the factory settings, refer to chapter "Parametrizing
via the "Easy Set-up" menu function".

Important

System data must only be loaded during initial startup. If the supply power is later switched off,
the transmitter automatically loads the data once again the next time it is switched on.
A selection as described below (1-3) is not required.

1) The SensorMemory is a data memory integrated into the flowmeter sensor.
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6.3.2 Parametrizing via the "Easy Set-up"” menu function

The device can be factory parametrized to customer specifications upon request.

If no customer information is available, the device is delivered with factory settings.

The setting of the most current parameters is summarized in the "Easy Set-up" menu. This
menu provides the quickest way to configure the device.

The Easy Set-up menu allows you to select the language, engineering unit for flowrate, flow
range, totalizer unit, pulse/frequency mode, pulse per unit, pulse width, damping, status of
current output during alarm (lout at Alarm, lout Low Alarm, lout High Alarm).

For detailed descriptions of these menus and parameters, see the chapter on the "Parameter
overview" menu.

The following section describes parametrization via the "Easy Set-up"” menu function.

[Boilers

(8} BIBB lss

=+ (483,89 ns
g ) YL Y
T a

Access Level —ow

Read Only
Standard

ac elect

—Ent.er* I-’asswor*d — O

E

Menu

Easy Setup

-\

Select

Easw Selur —

1

Lanauaae
Enalish
Hext Edit

Easw Selur — 2

f (Flowrate) Unit
fé

MNext Edit

G00682

Press the » key to change to the setup level of
the process display.

Use the A + V¥ keys to select the "Standard"
menu item.

In the password menu, select "ok" (» key).
There is no factory default password.

Select "ok" (> key) to switch to the configuration
level without entering a password.

In the configuration level, use the A + V¥ keys to
scroll to the "Easy Set-up" menu item and select
it by pressing the » key.

Press the » key and select the language. After
entering the settings, press the <« key to move to
the next menu item.

Press the » key and select the mass flow unit.
After entering the settings, press the « key to
move to the next menu item.

OI/FEP300/FEH300-EN
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Eass §eLUP

3
40, 0aaAR n3fh‘
t

Hext Edi
Easw Setup — 4

Totalizer/Pulse Unit ‘

Hext dit |

Eass §eLUP

5
Pulse Mode ‘
1t

Pulses per Unit
Hext Edi

Eass EeWP E—

[
Pulses per Unit |
L

10,0000 /n?

Next Edi

Easw Selup —

8
hlse Widh, l
1t

Next Edi

Easw Selur — 9

Danring

1.0000 sec

Hext Edit |

G00683

Press the » key and set the flow range end
value Qmax. After entering the settings, press the
<« key to move to the next menu item.

Press the » key and set the totalizer unit. After
entering the settings, press the « key to move to
the next menu item.

Press the » key and set the operating mode for
the pulse output. There are two operating modes
available:

* "Pulse mode": In pulse mode, pulses per unit
are output. The relevant settings are provided
in the next menu.

* "Frequency mode": In the frequency mode, a
frequency proportional to the flowrate is
output. The maximum frequency
corresponding to the mass flow range is
configurable. For additional information, see
chapter "Parameter overview".

The factory default is "pulse mode".

Press the » key and set the pulses per unit for
the pulse output. After entering the settings,
press the « key to move to the next menu item.

Press the » key and set the pulses width for the
pulse output. After entering the settings, press
the <« key to move to the next menu item.

Press the » key and set the damping. After
entering the settings, press the <« key to move to
the next menu item.
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- - In this menu, the status of the current output can

Easy Setur —180 be set in case of alarm (low or high alarm).
Iﬂut. at. Fllaf"ﬁ Press the » key and selected the corresponding

ngh mam parameter.

Hext Edit |

R T g— Press the » key and set the value for the low

Alarm.
LO"J mam Uasl%eaaa R Setting range: 3.5...3.6 mA
; f Factory setting: 3.5mA

MHext Edit

Easw Setur — 12 Press the » key and set the value for the high

' Alarm.
ngh Fllarn Ualue Setting range: 21 ...23 mA
21,508 >

Nesct Edit | Factory setting: 21.8 mA

Easy SeluPr — yZ Press the P to set the system zero. Valve must

0.0000 be closed. The sensor must be filled completely.
Susten Zero E: g The fluid must be at standstill. Press "OK" to start
[ — -ggga the automatic adjust.
0K
Rers T Once you have set all the parameters, you return
E&S':' SELUP i to the "Easy Set-up" menu. The most important
' parameters are now set.
t@: 2 Press the « key to "Exit" and return to the
Exit = Select | process display.
G00684
i Important
» For additional information regarding operation of the LCD display, refer to chapter

"Operation".

» For detailed descriptions of all menus and parameters, see chapter "Parameter overview".
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Instructions on using the Qmax menu (flow range end value)

The device is factory calibrated to the flow range end value Qmaxpy, unless other customer

information is available. The ideal flow range end values are approximately 2-3 m/s
(0.2 ... 0.3 x Q,5xDN). The smallest and largest possible flow range end values are shown in

the table in the chapter "Flowmeter sizes. flow range”.

Information regarding factory settings for further parameters (unless customer has
requested a specific parametrization)

¢ Current output

The factory setting for the current output is 4 ... 20 mA (active).

¢ Digital output DO1 (terminals 51/52)

Digital output DO1 is preconfigured as a passive pulse output (factory default).
*  Empty pipe detection

Empty pipe detection is deactivated (factory default).
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6.4 Flowmeter sizes. flow range
Meter size Min. flow range end value Qmaxp),
DN " 0.02 x Q54PN (= 0.2 m/s) 0..=10m/s
3 110 0.08 I/min (0.02 US gal/min) 4 I/min (1.06 US gal/min)
4 5/32 0.16 I/min (0.04 US gal/min) 8 I/min (2.11 US gal/min)
6 1/4 0.4 I/min (0.11 US gal/min) 20 I/min (5.28 US gal/min)
8 5/16 0.6 I/min (0.16 US gal/min) 30 I/min (7.93 US gal/min)
10 3/8 0.9 I/min (0.24 US gal/min) 45 1/min (11.9 US gal/min)
15 1/2 2 l/min (0.53 US gal/min) 100 I/min (26.4 US gal/min)
20 3/4 3 I/min (0.79 US gal/min) 150 I/min (39.6 US gal/min)
25 1 4 1/min (1.06 US gal/min) 200 I/min (52.8 US gal/min)
32 11/4 8 I/min (2.11 US gal/min) 400 I/min (106 US gal/min)
40 11/2 12 I/min (3.17 US gal/min) 600 I/min (159 US gal/min)
50 2 1.2 m3/h (5.28 US gal/min) 60 m3/h (264 US gal/min)
65 2112 2.4 m3/h (10.57 US gal/min) 120 m3/h (528 US gal/min)
80 3 3.6 m3/h (15.9 US gal/min) 180 mS/h (793 US gal/min)
100 4 4.8 m3/h (21.1 US gal/min) 240 m3/h (1057 US gal/min)
125 5 8.4 m3/h (37 US gal/min) 420 m3/h (1849 US gal/min)
150 6 12 m3/h (52.8 US gal/min) 600 m3/h (2642 US gal/min)
200 8 21.6 m3/h (95.1 US gal/min) 1080 m3/h (4755 US gal/min)
250 10 36 m3/h (159 US gal/min) 1800 m3/h (7925 US gal/min)
300 12 48 m3/h (211 US gal/min) 2400 m3/h (10567 US gal/min)
350 14 66 m3/h (291 US gal/min) 3300 m3/h (14529 US gal/min)
400 16 90 m3/h (396 US gal/min) 4500 m3/h (19813 US gal/min)
450 18 120 m3/h (528 US gal/min) 6000 m3/h (26417 US gal/min)
500 20 132 m3/h (581 US gal/min) 6600 m3/h (29059 US gal/min)
600 24 192 m3/h (845 US gal/min) 9600 m3/h (42268 US gal/min)
700 28 264 m3/h (1162 US gal/min) 13200 m3/h (58118 US gal/min)
760 30 312 m3/h (1374 US gal/min) 15600 m3/h (68685 US gal/min)
800 32 360 m3/h (1585 US gal/min) 18000 m3/h (79252 US gal/min)
900 36 480 m3/h (2113 US gal/min) 24000 m3/h (105669 US gal/min)
1000 40 540 m3/h (2378 US gal/min) 27000 m3/h (118877 US gal/min)
1050 42 616 m3/h (2712 US gal/min) 30800 m3/h (135608 US gal/min)
1100 44 660 m3/h (3038 US gal/min) 33000 m3/h (151899 US gal/min)
1200 48 840 m3/h (3698 US gal/min) 42000 m3/h (184920 US gal/min)
1400 54 1080 m3/h (4755 US gal/min) 54000 m3/h (237755 US gal/min)
1500 60 1260 m3/h (5548 US gal/min) 63000 m3/h (277381 US gal/min)
1600 66 1440 m3/h (6340 US gal/min) 72000 m3/h (317006 US gal/min)
1800 72 1800 m3/h (7925 US gal/min) 90000 m3/h (396258 US gal/min)
2000 80 2280 m3/h (10039 US gal/min) 114000 m3/h (501927 US gal/min)

The flow range end value can be set between 0.02 x Q

max

DNand2xQ DN

max :

OI/FEP300/FEH300-EN
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7 Parameterization

7.1  Operation

The LCD display features capacitive keys for operation. These enable the device to be operated
with the housing cover closed.

Important

1 The transmitter routinely calibrates the capacitive keys automatically. If the cover is opened
during operation, the sensitivity of the keys will initially increase and this can result in operating
errors. However, the level of key sensitivity will return to normal as soon as the next automatic
calibration routine is performed.

7.1.1  Menu navigation

ARD

———————al

'
;ﬂ:iL4

MO00024

Fig. 45

« The « (1), » (4), A (2) and V¥ (3) buttons are available for the menu-controlled
configuration.

* The menu/submenu name is displayed above in the LCD display.

» The number/line of the currently selected menu item is displayed in the upper right of the
LCD display.

» Ascroll bar is located on the right edge of the LCD display which shows the relative position
of the currently selected menu item within the menu.

+ Both of the € and » buttons can have various functions assigned to them. The meaning of
these buttons is displayed below in the LCD display above the respective button. The
following functions are possible.

Button <« functions Meaning

Exit Exit menu.

Back Back one submenu.

Cancel Exit without saving the selected parameter value.

Next Select next position for entering numerical values or letters.

Button » functions Meaning

Select Select submenu/parameter.

Edit Edit parameter.

OK Save selected parameter and display stored parameter
value.

* You can browse through the menu or select a number within a parameter value using both
A or V buttons. The » button selects the desired menu item.
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7.1.2 Access levels

The unit has 4 access levels (Access Level menu). Passwords can be specified for the standard
and advanced access levels. There are no factory default passwords.

1. Level: Display only

In the "display only" level, all entries are locked. Parameters are read only and cannot be
modified.

2. Level: Standard

In the "Standard" level, only parameters with a grey background in the chapter "Parameter
overview" can be changed.

3. Level: Advanced mode
In the "Advanced" level all parameters can be changed.
4. Level: Service

The service menu is exclusively reserved for the after-sales-service of ABB Automation
Products.

7.1.2.1 Hardware write protection

i Important

In addition to password protection, it is possible to turn on hardware write protection. The
switch BR902 (2) is located on the backplane in the transmitter housing (1).

G00695

Fig. 46

OI/FEP300/FEH300-EN ProcessMaster / HygienicMaster 53



Parameterization ]

7.1.3 Configuring a parameter value

7.1.3.1 Entry from table

Select the parameters you want to set in the

Easy Setup — 2 | menu.
3 |
f (Flowrate) Unit : Press the P key to display the available
I"Iz-‘"h parameters.
Mesxt Edit |
= - = The currently configured parameter value is
}qﬂ;;sFlowaLe) Unit. -& highlighted.
n3fnin
ance K |
"0 (Flowrates Unit-#1 Use the A + V¥ keys to select the desired
1!’5 parameter value (for example, I/h) and use the
1 ""Fli » key (OK) to confirm.
Bame! !K !

Easy SeLuP — 2 This displays the selected parameter value.

f (Flowrate) Unit
1h

Hext Edit |
G00696
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7.1.3.2 Numeric entry

Next Edi

Brax 12

m-am lrs
Hin 398850

Next oK

Brax 12

E-Bm l7s
Min 3236000

Next oK

30,0009 1/5

Hext Edit

Eass getuP— 3_

G00697

7.1.3.3 Alphanumeric entry

Sensor 4
Sensor THG l
t

Back Edi

G00715

Select the parameters you want to set in the
menu.

Press the » key to activate Edit mode.

Press the < key to select the desired decimal
position.

Use the A + V¥ keys to set the desired number.
Press the « key to select the next decimal
position. Use the » key (OK) to confirm the
configured value.

This displays the configured value.

Select the parameters you want to set in the
menu.

Press the » key to activate Edit mode.

Press the < key to select the desired decimal
position.

Use the A + V¥ keys to select the desired
character. Press the <« key to select the next
position. Use the » key (OK) to confirm the
alphanumeric value.
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7.1.3.4 Exiting the setup

For some menu items, values must be entered. If you do not wish to change the current value,
exit the menu item as follows:

1. Press the € “Next” button repeatedly to move the cursor to the right. Once the cursor
reaches the end position, “Cancel” is displayed in the lower right.

2. Pressing the button terminates the process and exit the menu item. Press the left button <«
“Next” to return to the start.

o Important
1 If no button is pressed, the menu automatically returns to the configured display after approx.
5 min.

7.1.4 Process display

The process display appears after switching on
Boilerd the unit.

o .86 nen

3+ [ Y

3 1 14 64 = >+ Totalizer value for forward flow direction
B '
o

Q Current flowrate

> - Totalizer value for reverse flow direction

G00686 . . .
The meter location is displayed on the upper left

(for example, "Boiler 9"). The meter location can
be entered in the menu "Device Setup / Sensor /
Meter Location TAG".

If several operator pages are preconfigured and
the Multiplex mode is activated, the U icon
appears on the lower left of the screen.

The lock at the bottom middle of the screen
indicates that the user is not currently logged in
and that the unit's setup cannot be changed.
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7.1.5 Changing to the setup level

s
Boiler9 |
Q 175

000 |
s MITH
T
Ca =1

Access Level —Oow

Read (Only
Standard

ET= elect

—Enter Password — O

Seakokok

Menu

Easy Setup
S22\

Exit Select

G00682

Press the P key to change to the setup level of
the process display.

Use the A + ¥ keys to select the desired access
level (for example, "Standard").

Enter the password and select "ok" to confirm
(™ key).

(A password is not available as factory default;
you can switch to the setup level without entering
a password.)

The selected access level remains active for

3 minutes. During this time, you can change
between process display and setup level without
re-entering a password.

Use the A + V¥ keys in the main menu to select
the desired submenu, and use the » key to
select the menu item.

OI/FEP300/FEH300-EN
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7.1.6 Changing to the information level

Boiler9

@ al% lss
4B .
¥ PLA

—D0Oferator Menu — 1

(rerator Pase |

(rerator Page 2
Back Select

—Operator Menu — 4

Orerator Pase |
(rerator Pase ?

ET= elect

——Orerstor Menu — 5

(rerator Page 2
Autoscroll

ET= elect

G00716

Press the « key to change to the information
level of the process display.

Use the A + ¥ keys to select the desired
information.

The Diagnostics menu contains the help text or
troubleshooting instructions. See chapter ,Error
states and alarms®.

If several operator pages are preconfigured via
the "Display" menu, you can switch manually
here to the respective operator page.

If the "Multiplex" function is switch on in the
"Display" menu, you can automatically switch to
the next operator page via "Autoscroll”.

The "Signal View" menu is described in detail, for
service purposes, in a separate service manual.
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7.2 Parameter overview

7.21 Main menu

Parameters Access levels Comment
Use the A and V¥ keys to select the desired submenu and
press P to confirm.
Menu Standard Quick start menu "Easy Set-up". The most important
Easy Set-up parameters for startup are compiled here.
Exit Select See also chapter "Easy Set-up menu"
Menu - This menu is used only to display the device parameters. The
Device Info parameters are displayed independently of the configured
Exit Select access level, but cannot be changed.
See also chapter "Device info menu"
Menu Standard, Advanced Device setup.
Device Setup See also chapter "Device Config. menu"
Exit Select
Menu Standard, Advanced Configure the look of readings for the process display.
Display See also chapter "Display menu"
Exit Select
Menu Standard, Advanced Configure signal inputs/outputs for the unit.
Input / Output See also chapter "Input / Output menu"
Exit Select
Menu Standard, Advanced Configure signal inputs/outputs for the unit.
Process Alarm See also chapter "Process alarm menu"
Exit Select
Menu Standard, Advanced Configure the HART communication for the unit.
Communication See also chapter "Communication menu"
Exit Select
Menu Standard, Advanced Configure and display the diagnostic functions for the unit.
Diagnostics See also chapter "Diagnostics menu"
Exit Select
Menu Advanced mode Reset the totalizer for the unit.
Totalizer See also chapter "Totalizer menu"
Exit Select
@
1 Important
» For additional information regarding operation of the LCD display, refer to chapter
"Operation".
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7.2.2 Easy Set-up menu

Parameter Value range Comment

Use the A and V¥ keys to select the required
parameters and press » to confirm.

Easy Set-up German, English, French, Spanish, Italian Select the display language for the LCD indicator.
Language
Next Edit
Easy Set-up I/s, I/min, I/h, cu ft/s, cu ft/min, cu ft/h, cu ft/day, Select the mass flow unit.
Q (Flowrate) Unit hl/h, m3/s, m3/min, m3/h, m3/day, igps, igpm,
Next Edit igph, igpd, gps, gpm, gph, gpd, bbl/s, bbl/min,

bbl/h, bbl/d, ml/s, ml/min

Easy Set-up Min. flow range configurable from Select the measurement range for forward and
Qmax 0-0.2m/s (0-0.02 x Qmax DN). reverse flow.
Next Edit Max. flow range configurable from Factory setting: 1 x QmaxDN

0-20 m/s (0 - 2 x Qmax DN)

Easy Set-up m3. 1 hl USgal, M USgal, Igal, bbls, ml Select the unit for the counter.
Totalizer/Pulse Unit T ’ T
Next Edit
Easy Set-up Pulse mode, Frequency mode Select the operating mode for the digital output.
Pulse Mode There are two operating modes available:
Next Edit

¢ "Pulse mode": In pulse mode, pulses per unit
are output (e.g., 1 pulse per m3).

»  "Frequency mode": In the frequency mode, a
frequency proportional to the flowrate is output.
The maximum frequency corresponding to the
flow range end value is configurable (max. 5
kHz).

Factory setting: "Pulse mode"

Continued on next page
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Parameter Value range Comment
Use the A and V¥ keys to select the required
parameters and press P to confirm.
Easy Set-up Number of counting pulses transmitted by the digital
Pulses per Unit output.
Next Edit The max. possible number of pulses is 5250 per
second.
Easy Set-up 0,1... 2000 ms Set the pulse width.
Pulse Width The pulse factor and pulse width are
Next Edit interdependent and are calculated dynamically.
Easy Set-up 0.02..60s Set the damping.
Damping The damping time constantis 1 T (tau).
Next Edit The value refers to the response time for a step
flowrate change.
It affects the instantaneous value in the display and
at the current output.
Factory setting: 1 second
Easy Set-up Low, High Status of the current output during an error.
lout at Alarm "Low” or “High” can be selected.
Next Edit The “low” or “high” status is set in the subsequent
menu.
Factory setting: "High".
Easy Set-up 3.5..3.6mA Range for the "low" status.
lout Low Alarm Factory setting: 3.5 mA.
Next Edit
Easy Set-up 21 .23 mA Range for the "high" status.
High Alarm Value Factory setting: 21.8 mA.
Next Edit
Easy Set-up Press the » to set the system zero. Valve must be
System Zero closed. The sensor must be filled completely. The
Next OK fluid must be at standstill. Press "OK" to start the

automatic adjust.
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7.2.3 Device info menu

i Important

This menu is used only to display the device parameters. The parameters are displayed
independently of the configured access level, but cannot be changed.

Parameters

Comment

Device Info
Sensor

Sensor
Sensor Type

Sensor
Sensor Size

Sensor
Qmax DN

Sensor
Qmax

Sensor
Span Ss

Sensor
Zero Sz

Sensor
Mains Frequency

Sensor
Excitation Freq.

Sensor
Coil Current

Sensor
Pre-Amp Power

Continued on next page

Use the A and ¥ keys to select the parameters and press »
to confirm.

Display the sensor type (ProcessMaster, HygienicMaster).

Size of sensor.

This value is the maximum flow at a velocity of 10 m/s.
The value is set automatically via the selected meter width.

Currently configured flow range end value.

Calibration value for the sensor (span)

Calibration value for the sensor (zero)

Display the mains frequency for the supply power.

Display the frequency used to operate the magnet coils for
the sensor.

Display the current used to operate the magnet coils for the
sensor.

Display whether the sensor is operating with or without
preamplifier.
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Parameters

Comment

Sensor
Sensor ID

Sensor
SAP / ERP No.

Sensor
Term Board SW

Sensor
Sensor Run Hours

Sensor
Calibration

First Cal. Date

Last Cal. Date

Cal. Cert. No..

First Cal. Location

Last Cal. Location

Cal. Mode.

Cal. Status

Sensor
Properties

Electrode Material

Lining Material

Continued on next page

Use the A and V¥ keys to select the parameters and press »
to confirm.

ID number of the sensor.

Order number of the sensor.

Software version of the sensor memory integrated in the
sensor.

Operating hours for the sensor.

Information related to calibration of the sensor.

Date of first calibration for sensor (calibration of new device).
Date of last calibration of sensor.

Identification (no.) of the relevant calibration certificate.
Place of first calibration for the sensor.

Place of last calibration of sensor.

Calibration mode of the sensor.
Calibration status of the sensor.

Properties of the sensor.

Electrode material for the sensor.

Liner material for the sensor.
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Parameters Comment
Use the A and ¥ keys to select the desired parameters and
press » to confirm.
Device Info Transmitter Display the transmitter type.
Transmitter TX Type

Transmitter
TX Span

Transmitter
TX Zero

Transmitter
Transmitter ID

Transmitter
SAP/ERP No.

Transmitter
TX Version

TX Firmware Ver

TX Hardware Ver

MSP Firmware Ver

Bootloader Ver

Transmitter
TX Run Hours

Continued on next page

Calibration value for the transmitter (span).

Calibration value for the transmitter (zero).

ID number of the transmitter.

Order number of the transmitter.

Information about software and hardware of the transmitter.

Software version of the transmitter.

Hardware version of the transmitter.

Software version of the MSP.

Software version of the bootloader.

Operating hours for the transmitter.
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Parameters

Comment

Transmitter -
Calibration

First Cal. Date

Last Cal. Date

Cal. Cert. No..

First Cal. Location

Last Cal. Location

Transmitter
Manufacturer

Transmitter -
Street

Transmitter -
City

Transmitter -
Phone

Use the A and ¥ keys to select the desired parameters and
press » to confirm.

Information related to calibration of the transmitter.

Date of first calibration for transmitter (calibration of new
device).

Date of last calibration of transmitter.
Identification (no.) of the relevant calibration certificate.
Place of first calibration for the transmitter.

Place of last calibration of transmitter.

Name of manufacturer

Street address.

City

Telephone number.
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7.2.4 Device Config. menu

Parameter Value range Comment
Use the A and V¥ keys to select the
required parameters and press » to
confirm.
Device Setup Access Control alphanumeric Set the password for the "Standard"
Access Control Standard Password access level.
Prog.Ebene alphanumeric Set the password for the "Advanced"
ErNextt Passwort access level.
Access Control ON/ OFF Display the switch settings for hardware
Read Only Switch write protection. (See chapter "Hardware
write protection”)
Access Control ON / OFF Display the write protection setting for
Custody Switch calibrated devices.
Device Setup Sensor Display only. This value is the maximum flow at a
Sensor QmaxDN velocity of 10 m/s.
The value is set automatically via the
selected meter width.
Sensor Min.0-0.2 m/s Select the measurement range for
Qmax (0 - 0.02 x Qmax DN). forward and reverse flow.
Max. 0 - 20 m/s Factory setting: 1 x Qmax DN
(0 - 2xQmax DN)
Sensor alphanumeric, max. Enter the meter location for the sensor.
Sensor Location TAG 20 characters (This measuring point is shown in the
upper left of the process display)
Sensor alphanumeric, max. Enter the TAG number for the sensor.
Sensor Location TAG 20 characters

Device Setup Transmitter
Transmitter Units

Totalizer/Pulse Unit

Q (Flowrate) Unit

Velocity Unit

Continued on next page

m3, |, hl, USgal, M
USgal, Igal, bbls, ml
I/s, I/min, I/h, cu ft/s,
cuft/min, cu ft/h, cu
ft/day, hi/h, m3/s,
m3/min, m3/h,
m3/day, igps, igpm,
igph, igpd, gps,
gpm, gph, gpd,
bbl/s, bbl/min,
bbl/h, bbl/d, ml/s,
ml/min

m/s, m/min,
cm/min, feet/s,
feet/min

Select the unit for the counter.

Select the mass flow unit.

Select the unit for the flow velocity.
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Parameter

Value range

Comment

Transmitter

Damping

Transmitter
Low Flow Cut Off

0.02..60s

0..10%

| Flow Cut Off Level

|0...50 %

Transmitter
TX Location TAG

Transmitter
TX TAG

Transmitter
Operating Mode

alphanumeric, max.
20 characters

alphanumeric, max.
20 characters

Meter Mode

Supply/Return

Flow Indication

Normal, inverse

Transmitter
System Zero

Manual Adjust

Auto Adjust

Transmitter
Noisereduction

ON/ OFF

Use the A and V¥ keys to select the
required parameters and press P to
confirm.

Set the damping.

The damping time constantis 1 T (tau).
The value refers to the response time for
a step flowrate change.

It affects the instantaneous value in the
display and at the current output.
Factory setting: 1 second

If the low cut-off setting is undershot, the
flowrate is not measured. The current
output is set to zero.

Factory setting for low flow: 1 %

Enter the meter location for the
transmitter.

Enter the TAG number for the transmitter.

Set the measurement direction for the
sensor.

For “Forward” the device measures only
forward direction.

For “Forward/Reverse”, the meter reads
and counts in both directions.

Inverts the flow direction displayed.
Factory setting: Normal

Adjust the system zero.

The valve must be closed, the fluid must
be at standstill.

The sensor must be filled completely with
fluid. Press OK to perform the automatic
adjustment.

Activates noise reduction in case of
unstable flow signal.

Activating noise reduction increases the
response time.

Factory setting: Off
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7.2.5 Display menu

Parameters Value range Comment
Use the A and V¥ keys to select the
parameters and press P to confirm.
Display German, English, French, | Select the display language for the LCD
Language Spanish, Italian display.
Display 0..100 Adjust the contrast of the LCD display.
Contrast
Display Operator Page 1 User-defined setup for process display.
OperatorPages | | | Display Mode Up to four operator pages can be
___________ istLine preconfigured and either manually or
2nd Line automatically called up (Multiplex mode).
T 3rdLline Operator Page 1 is activated in the
""""" ég@}gﬁﬁ' T factory setting.

Operator Page 2

Operator Page 3

Operator Page 4

Display
Autoscroll

Display
Flowrate Format

Display
Volume Format

Display
Date/Time Format

Display
Display Test

ON/OFF

X, X.X, XXX, X.XXX, X.XXXX

X, X.X, X.XX, X.XXX, X.XXXX

DD-MM-YYYY, MM-DD-
YYYY, YYYY-MM-DD

For additional information, see chapter
"Configuring the operator pages ".

See the description "Operator Page 1"

See the description "Operator Page 1"

See the description "Operator Page 1"

If Multiplex mode is on, you can also
activate the "Autoscroll" function in the
information level.

In this function, operator pages appear on
the LCD display in ten-second intervals.
Factory setting: OFF

Set the decimal places for the flow
indicator.
Factory setting: x.xx

Set the decimal places for the flow
totalizer.

Factory setting: x.xx

Set the display format for the date and
time.
Factory setting: YYYY-MM-DD

Select "OK" to start the test of the display
for the LCD display.
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7.2.6

Input / Output menu

Parameters

Value range

Comment

Input /

Digital Out Mode

Output

Digital Out Mode
DO1/DO2 Function

Digital Out Mode

DO1 Drive
Input / Output Logic Setup
Logic Setup DO1 Signal
Logic Setup

DO1 Alarm Config.

Logic Setup
DO1 Action

Logic Setup
DO2 Signal

Logic Setup

DO2 Alarm Config.

Continued on next page

Pulse F / Pulse R,
Pulse F / Digital,
Pulse FR / Digital,
Digital / Digital

Passive, active

No function,
Forward/Reverse Signal,
Alarm Signal

General Alarm,

Min. Alarm Flow.,

Max. Alarm Flow., Empty
Pipe Alarm

Normally Open, Normally
Closed

No function,
Forward/Reverse Signal,
Alarm Signal

General Alarm,

Min. Alarm Flow.,

Max. Alarm Flow., Empty
Pipe Alarm

Use the A and V¥ keys to select the
parameters and press P to confirm.
Select the functions for the digital outputs
DO1 and DO2.

Pulse F / Pulse R:

DO1 = Pulse output forward direction /
DO2 = Pulse output reverse direction
Pulse F / Digital:

DO1 = Pulse output forward direction /
DO2 = Digital output

The function of the digital output (DO2) is
defined in the menu "Digital Output
Setup".

Pulse FR / Digital:

DO1 = Pulse output forward and reverse
direction / DO2 = Digital output

The function of the digital output (DO2) is
defined in the menu "Digital Output
Setup".

Digital / Digital:

DO1 = Digital output / DO2 = Digital
output

The function of the digital output is
defined in the menu "Digital Output
Setup".

Factory setting: Pulse FR / Digital

The digital output (terminal DO1) can be
configured as an "active" or "passive"
output. For information on the current
configuration, refer to the order
confirmation.

Factory setting: Passive

The menu is displayed only if the Digital /
Digital function is set in the "Function
DO1/DO2" menu.

This menu is not displayed in the factory
default setup.

Forward/Reverse Signal:

The digital output signals the flow
direction.

Alarm Signal:

The digital output functions as alarm
output. The alarm type is set in the DO1
Alarm Config menu.

Factory setting: Forward/Reverse Signal
The menu is displayed only if the Alarm
Signal function is set in the "DO1 Signal"
menu.

Select the switching behavior for the
digital output.
Factory setting: Normally open.

See the description "DO1 Signal".
Factory setting: Forward/Reverse Signal

The menu is displayed only if the Alarm
Signal function is set in the "DO2 Signal"
menu.
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Parameters

Value range

Comment

Logic

Setup

DO2 Action

Input /
Pulse

Output
Setup

Pulse

Setup

Pulse Mode

Pulse
Pulses

Setup
er Unit

Pulse
Pulse

Setup
Width

Pulse

Setup

Limit Frequency

Pulse

Setup

Fullscale Frequency

Input /
Digital In

Output
ut Setup

Input /

Output

Current Output

Current Output
lout at Alarm

Continued on next page

Normally Open, Normally
Closed

Pulse mode, Frequency
mode

1....5250/s

0,1... 2000 ms

Display only

0 ... 5000 Hz

No function, totalizer reset
(all), ext. cut-off, ext. zero
point, totalizer stop (all)

High Alarm, Low Alarm

Use the A and V¥ keys to select the
parameters and press P to confirm.

Select the switching behavior for the
digital output.
Factory setting: Normally open.

Select the operating mode for the digital
output. There are two operating modes
available:

Pulse mode: In pulse mode, pulses per

unit are output. (e.g., 1 pulse per m3).
Frequency mode: In the frequency
mode, a frequency proportional to the
flowrate is output. The maximum
frequency can be configured according to
the flow range.

Factory setting: "Pulse mode".

Select the number of counting pulses
transmitted by the digital output.

The max. possible number of pulses is
5250 per second.

Set the pulse width.

The pulse factor and the pulse width are
interdependent and are calculated
dynamically.

Factory setting: 30 ms

Display the limiting frequency, option
unavailable

In frequency mode, the flow range end
value corresponding to the frequency is
set here.

Select the operating mode for the digital
input. There are four operating modes
available:

Totalizer reset (all): Totalizer reset for all
four totalizers (forward, reverse and
differential totalizers).

ext. cut-off: external switch-off.

ext. zero point adjustment: external
adjustment of zero point.

Totalizer stop (all): ext. totalizer reset for
all four totalizers (forward, reverse and
differential totalizers)

Factory setting: ext. cut-off

Status of the current output during an
error.

“Low” or “High” can be selected.

The “low” or “high” status is set in the
subsequent menu.

Factory setting: "High".
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Parameters

Value range

Comment

Current Output
Low Alarm Value

Current Output
High Alarm Value

Current Output
lout at EP Alarm

Current Output
lout at 103 %

Current Output
Mode

3.5..3.6mA

21..23mA

Off, Q = 0%, High Alarm,
Low Alarm

Off, High Alarm, Low
Alarm

4-20mA, 4-12-20 mA

Use the A and V¥ keys to select the
parameters and press P to confirm.

Range for the "low" state.
Factory setting: 3.5 mA.

Range for the "high" state.
Factory setting: 21.8 mA.

Select the status of the current output for
an empty pipe.

Off: Error is not output at the current
output.

Q = 0%: The current output takes on the
value for zero flow (4 mA).

High Alarm: The current output takes on
the value set under "lout High Alarm".
Low Alarm: The current output takes on
the value set under "lout Low Alarm".
Factory setting: OFF.

Select the status of the current output for
overshoot of flow range end value.

Off: Error is not output at the current
output.

High Alarm: The current output takes on
the value set under "lout High Alarm".
Low Alarm: The current output takes on
the value set under "lout Low Alarm".
Select the operating mode for the current
output.

4 -20 mA:

4mA = no flow, 20mA = max. flow
4-12-20 mA:

4mA = max. flow reverse, 12mA = no
flow, 20mA = max. flow forward.
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7.2.7 Process alarm menu
Parameters Value range Comment
Use the A and V¥ keys to select the
parameters and press » to confirm.
Process Alarm - Allows you to clear the alarm list.
Clear Alarm History
Process Alarm Group Masking ON/ OFF Alarm messages are divided into groups.
Group Masking Maintenance Required If masking is activated for a group (ON),
no alarm occurs. Refer to section "Error
states and alarms ".
Group Masking ON/OFF
Function Check
Group Masking ON / OFF
Out of Specification
Process Alarm Individual Masking ON / OFF Individual alarm messages can also be
Individual Masking Min Flowrate Alarm masked. These are not included in the
masking for the group. If masking is
activated for an alarm (ON), no alarm
occurs. Refer to section "Error states and
alarms ".
Individual Masking ON/OFF
Max Flowrate Alarm
Individual Masking ON/OFF
Flow > 103%
Individual Masking ON / OFF

MSP Alarm

Process Alarm
Alarm Simulation

Alarm Simulation
Off

A variety of alarm messages and output
conditions can be simulated. Refer to
section "Alarm Simulation ".

72

ProcessMaster / HygienicMaster

OI/FEP300/FEH300-EN



MDD Parameterization
7.2.8 Communication menu
Parameter Value range Comment
Use the A and V¥ keys to select the
required parameters and press » to
confirm.
Communication HART 0..15 Select the HART device address

HART Device Address

HART
HART Tag

HART
HART Descriptor

HART
HART Message

HART
HART Manuf. ID

HART
HART Device ID

HART
Last HART Command

Communication
Cyclic Data Out

Cyclic Data Out
Cyclic Upd. Rate

Cyclic Data Out
Cyclic Upd. Select

8 characters, uppercase
only, no special

| characters.

16 characters, uppercase
only, no special
characters.

32 characters,
alphanumeric, read only.

26

30

Display only
0.2 ... 3600 sec

Flow Group

ON/ OFF
Contents: Q(%),
Q(I/s), v(m/s)

Outputs Group

Contents:
20mA output
[lo(mA)],
frequency at
digital output
DO1 [f1(Hz)],
frequency at
digital output
DO2 [f2(Hz)]

Continued on next page

The HART protocol has provisions for
creating a bus with up to 15 devices (1-
15).

Note: If an address greater than 0O is set,
the device operates in Multidrop mode,
i.e., the current output is fixed at 4 mA
and there is only digital communication
over the current output.

Factory setting: 0.

Enter a HART TAG number as unique
identifier for the device.

Enter a HART descriptor.

Display an alphanumeric identifier for the
meter location.

Display the HART manufacturer ID (ABB
= 26).

Display the HART device ID.

Display the most recently sent HART
command.

Select the time interval for outputting
diagnostic data via the infrared service
port.

Details on handling this interface are
described in the separate operating
instructions for the infrared service port
adapter (OI/FZA100).

Factory setting: 1 sec.

Select the data output via the infrared
service interface. Diagnostic data is
compiled in groups. Each group can be
separately switched on or off, and thereby
added to the diagnostic data record.

OI/FEP300/FEH300-EN ProcessMaster /
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Parameter

Value range

Comment

Status Group

Coil Group

TX Group

Vol. Totals Group

Electrodes Group

Communication
Service Port

Service Port
Max. Baud Rate

Service Port
HART Access

Contents: Alarm,
Empty Pipe
Frequency
[EPD1(Hz)],
Empty Pipe
Frequency
[EPD2(Hz)]
Contents: Coil
current [Ic(mA)],
VoltageCoil1
[CV1(V)],
VoltageCoil2
[CV2(V)], Total
coil resistance
[CR(Ohm)]
Contents:
Reference
voltage digits
[Ref], Differential
signal at ADC
[SP], SignalMax
[SM], SignalMin
[Sm], SignalError
from NR filter
[SE], Signal DC
errors [SDE],
Internal
amplification
[Api], Voltage
levels +5 (V), -
5(V), +3 (V),
+24 (V), +2.5 (V)
Contents:
Forward totalizer
[Fwd(m3)],
Reverse totalizer
[Rev(m3)],
Differential
totalizer [Net(m3)]
Contents:
Electrode
impedance E1 to
ground

[R1 (kOhm)],
Electrode
impedance E2 to
ground

[R2 (kOhm)],
Electrode
impedance

[R12 (kOhm)]
Electrode voltage
E1 (uVv),
Electrode voltage
E2 (uv),
Differential for
electrode
voltages DEV (V)

2400, 4800, 9600, 19200,

38400

ON/ OFF

Use the A and V¥ keys to select the
required parameters and press P to
confirm.

Select the baud rate for the service
interface.

Activate the service interface.
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7.2.9 Diagnostics menu
Parameter Value range Comment
Use the A and V¥ keys to select the
required parameters and press » to
confirm.
Diagnostics Diagnosis Control ON/OFF Select the "Empty Pipe Detection"

Diagnosis Control

Empty Pipe Detection

Diagnosis Control
Adjust EP Full

Diagnosis Control
Threshold

Diagnosis Control
Elec. Volt. Meas

Diagnosis Control
Elec. Imp. Meas

Diagnostics
Diagnosis Values

Diagnostics
Alarm Limits

Alarm Limits

Elektr. V Max Alarm

Alarm Limits
Elektr. V Min Alarm

Alarm Limits
Coil Max R Limit

Continued on next page

100 ... 60,000 Hz

ON / OFF

ON / OFF

Display only

0...5,000 mV

0...5,000 mV

0...1,000 mV

function (only with a nominal size = DN 10
and not with a preamplifier).

An entirely full measuring tube is
essential for an accurate measurement.
The "Empty Pipe Detection" function
detects the empty pipe.

In the event of an alarm, the current
output adopts the value that was set in
the "lout for e. pipe" menu. The pulse
output stops.

Factory setting: OFF

Adjust the Empty Pipe Detection function.
The sensor must be full. Press OK to
perform the calibration automatically.

Set the threshold for triggering the empty
pipe alarm.
Factory setting: 4,000 Hz

For additional diagnostics, the voltage of
electrodes E1 and E2 is measured to
ground. This measurement procedure is
activated or deactivated in this menu
(function not available in the case of
flowmeter sensors with a preamplifier).
Factory setting: OFF

For additional diagnostics, the impedance
between the electrodes E1 and E2 is
measured. This measurement procedure
is activated or deactivated in this menu.
Factory setting: OFF

Only when voltage measurement is
activated (function not available in the
case of flowmeter sensors with a
preamplifier).

The current values from the diagnostic
readings are displayed in this menu.
Reference, Signal Ratio, SignalMax,
SignalMin, SignalError, NV Resets/sec,
Amplification Int., Empty Pipe Detection,
Empty Pipe2 Detection, Electrode Volt.
E1, electrode voltage E2, coil current, coil
voltage, coil resistance, 5V Rail, -5 V Rail,
2.5V Ref Volt., 3.3 V Rail, 24 V Rail,
Elect. Impedance. E1, Elect. Impedance.
E2, Elect. Impedance. E12

Set the alarm limits for the diagnostic
alarms in this menu.

If the limit values are over- or undershot,
the diagnostic alarm is triggered.

These menu items are only displayed if
voltage measurement has been activated

in the "Diagnostic Functions" menu.
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Parameter

Value range

Comment

Coil Min R Limit

Alarm Limits 0... 1000 Ohm

Elek.Imp.Max Alarm

Alarm Limits 0 ... 10000 KOhm

Elek.Imp.Min Alarm

Alarm Limits 0 ... 10000 KOhm

Max. Flowrate Alarm

Alarm Limits 0..130 %

Min. Flowrate Alarm

Alarm Limits 0..130 %

Diagnostics
Simulation Mode

Diagnostics
Output Readings

0..130 %

Display only

Use the A and V¥ keys to select the
required parameters and press P to
confirm.

This menu item is only displayed if
voltage measurement has been activated
in the "Diagnostic Functions" menu.

This menu item is only displayed if
electrode impedance measurement has
been activated in the "Diagnostic

Functions" menu.

This menu item is only displayed if
electrode impedance measurement has
been activated in the "Diagnostic

Functions" menu.

On/Off function for Simulation mode.
The output values correspond to the
simulated flowrate entered.

The "Configuration" information is
displayed in the lower line of the display.
Restore the Simulation mode to "Off"
once completed.

The following simulations are possible:
Off, Flow velocity, Q [unit], Q [%], Current
output, Freq at Output DO1,

Freq at Output DO2, Digital out. DO1,
Digital out. DO2, HART Frequency,
Digital input

This menu displays the current value or
status for the following output signals.
Current output, DO1 Pulse, DO1 Status,
DO2 Frequency, DO2 Status, Status
Digital output
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7.2.10 Totalizer menu

Parameters

Value range

Comment

Totalizer
Reset Vol. Totals

Reset Vol. Totals
Totalizer Fwd

Reset Vol. Totals
Totalizer Rev

Reset Vol. Totals
Totalizer Net

Reset Vol. Totals
All Vol. Totalizer

Use the A and V¥ keys to select the
parameters and press » to confirm.

Resets forward totalizer to zero.

Resets reverse totalizer to zero.

Resets the differential totalizer to zero.

Resets all totalizers to zero.
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7.3 Configuring the operator pages

For the process display, up to three additional operator pages can be configured. In the factory
setting only Operator Page 1 is enabled.

G00687

Fig. 47: Operator page (example)

1 Meter location (optional) 4 Line 3 (or bar graph)
2 Line1 5 Menu icon
3 Line 2 (or bar graph) 6 "Next operator page" icon

Use the softkey (6) to change to the information level (see also chapter "Changing to the
information level"). With the (<« key) you can scroll through the configured operator pages.
When Autoscroll mode is enabled, the operator pages are displayed automatically one after
another. When Autoscroll mode is enabled, the U icon is displayed on the lower left. The view
for operator pages can be configured in the menu "Display / Operator Pages".

Parameters Description

Display / Operator Pages

... | Operator Page 1 Parametrization for Operator Page 1

... 1 ...I Display mode Configure each operator page. The following versions can be
selected:

* 1 line with 6 characters.

* 1 line with 6 characters + bar graph.

* 1 line with 9 characters.

* 1 line with 9 characters + bar graph.

* 2lines with 9 characters.

+ 2 lines with 9 characters + bar graph.

+ 3 lines with 9 characters (factory default).

» OFF (the option disables the respective operator page).

.../ ..11st Line Select the value displayed in each line. The following values
can be selected:
* Flowrate [%] + SignalProportion
* Flowrate [unit] * Reference
» Totalizer forward + Signal max.
» Totalizer reverse « Signal min.
« Differential totalizer * Amplification
* Flow velocity [unit] » DC Error
* Current output [mA] * Elec.
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Parameters Description

oot .. 2nd Line Select the value displayed in each line. The following values
can be selected:
« For the values available, see menu .../ .../ 1. Line.

.../ ..13rd Line Select the value displayed in each line. The following values
can be selected:
* For the values available, see menu .../ .../ 1. Line.

... | ... bar graph Select the value displayed in the bar graph. The following
values can be selected:
* Flowrate [%]
* Current output [mA]

... | Operator Page 2 Parametrization for Operator Page 2

vl

../ Display mode

.../ 1st Line

.../ 2nd Line

.../ 3rd Line

/
el
o
/

.../ bar graph

For a description of the parameters, see the "Operator Page
1" menu.

... | Operator Page 3

Parametrization for Operator Page 2

S -

. Display mode

.../ 1st Line

.../ 2nd Line

.../ 3rd Line

/
el
el

/

.../ bar graph

For a description of the parameters, see the "Operator Page
1" menu.

... | Operator Page 4

Parametrization for Operator Page 2

S -

. Display mode

.../ 1st Line

.../ 2nd Line

.../ 3rd Line

/
el
o
/

.../ bar graph

For a description of the parameters, see the "Operator Page
1" menu.
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7.4 Alarm Simulation

A variety of alarms can be simulated in the "Alarm Simulation" menu.

Parameters

Description

Process alarm

... | Alarm Simulation

Off

Alarm Simulation switched off.

0-Sim.CurrentOut

Simulate current output

1-Sim.Logic on DO1

Switch on/off contact output (terminals 51, 52)

2-Sim.Pulse on DO1

Simulate pulse output (terminal 51/52)

3-Sim.Logic on DO2

Switch on/off contact output (terminals 41, 42)

4-Sim.Pulse on DO2

Simulate pulse output (terminal 51/52)

5-Min Flowrate Alarm

Simulate flowrate min. alarm

6-Max Flowrate Alarm

Simulate flowrate max. alarm

7-Flowrate > 103 %

Simulate flowrate > 103 % as alarm

8 Flow Simulation

Run flowrate simulation

9-Calbration Mode

Run transmitter alarm on simulator

10-Flowrate to Zero

Simulate external output switch-off

11-Totalizer Stop

Simulate external totalizer stop

12-Tot.Display < 1600 h

Simulate display value < 1600 h for Qmax

13-Totalizer Reset

Simulate external totalizer reset

14-Err.Sensor-Comms

Simulate distorted communication to SensorMemory.

15-HART Adress <> 0

Simulate HART Multiplex mode

16-FRAM-Com_Fail

Simulate FRAM error in the transmitter

17-No Sensor

Simulate error "No communication to SensorMemory"

18-Sim.Digital Input

Simulation of digital input "ON/OFF"

19-ADC saturated

Simulate "AD converter override" error

20-Error Coil circ

Simulate error in coil loop

21-Galvano Voltage

Simulate "Coil resistance out of limits" error

22-Driver Error Uref=0

Simulate "Reference voltage = 0" error

24-DC to High

Simulate "DC too high, several NV resets" error

25-Empty Pipe

Simulate "Empty pipe" error

26-Electr.Voltage

Simulate "Electrode voltage out of limits" error

29-Electrode Imp.

Simulate "Electrode impedence out of limits" error

30-Hold Last Value

Simulate "Hold last good value" error

31-Voltage Error

Simulate "Internal voltage in transmitter" error

34-CurrentOut Error

Simulate "Loop current output interrupted” error

35-Not Calibtated

Simulate "Not calibrated" error

36-CalibrationFail

Simulate "Calibration Mode Incompatible" error

37-CRC Sum Error

Simulate ROM error in the transmitter

38-Tx Data Mem Err.

Simulate RAM error in the transmitter

39-Sim. HART Freq.

Simulate a HART frequency

44-Pulse Cut Off

Simulate "Pulse output" error

ProcessMaster / HygienicMaster
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7.5 Software history
Software D200S062U01
Software version Type of changes Operating manual
00.01.01 Original Software OI/FEP300/FEH300 Rev. A
00.01.02 Enhanced functionality, new HART OI/FEP300/FEH300 Rev. A
commands incorporated
00.02.00 Optimization of rate processing OI/FEP300/FEH300 Rev. B
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8 Error messages

8.1 LCD display

Error message in the process display

N OElec

Lronics

Information level

—UPeraﬁor Menu —

(rerator Pase 1
DPeratur 398 2

n

Elec# r*omcs

Uref = @

Check fuse

ac

Dr1uer Error

Check wirins for
oFen circuit

Exit

Error description with help text

G00688

Fig. 48: Error message on LCD display (example)

In case of an alarm, a message consisting of an icon and text appears at the bottom of the
process display. Use the « key to call up the information level. Use the "Diagnostics" menu to
call up the error description with a help text.

In the error description, the error number is displayed in the second line (F232.022). Two further
lines are used to describe the error. The last three lines provide help or troubleshooting
instructions for the operator.

Use the A and V¥ keys to scroll through the accumulated errors.

The device status is divided into four groups.

Icon

Description

Error / Failure

Functional check (e.g., during simulation)

out of spec (e.g., operating with empty meter pipe)

X

Maintenance required

The message text beside this icon in the display provides information about where to look for
the error. There are the following areas: Electronic unit, sensor, status, operating conditions.
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8.2 Error states and alarms

8.21 Error
Error no. / Text on the LCD display Cause Remedy
Range
F254.038 RAM Error Fault affecting transmitter electronics Replace the electronic unit or contact
U in Transmitter unit. ABB Service.
Electronics Contact
unit ABB Service
F253.037 ROM Error Fault affecting transmitter electronics | Replace the electronic unit or contact
U in Transmitter unit. ABB Service.
Electronics Contact
unit ABB Service
F252.017 No Sensorl\{lgmory Incorrectly wired terminals D1 and D2. | Check the wiring for terminals D1, D2.
Sensor Check wiring Cable short or cable break for the D1 If an old flowmeter sensor (e.g., model
Check switch SW3 or D2 wires. DE41F) is connected without a sensor
Jumper SW3 is not correctly plugged | memory, plug the jumper on the
into the backpane. backplane in the "ON" position.
Old sensor connected without sensor
memory.
F250.016 Tx. memory Erz:it:lt affecting transmitter electronics iggzg;:r\tl?:eelectronic unit or contact
Electronics fault detected : :
it Contact
uni ABB Service
F248.036 Calibration Mode Calibration mode is not compatible. Contact ABB Service.
Incompatible
Sensor Set Cal.Mode
Contact
ABB Service
F244.031 Internal supply Internal voltage supply for the Replace the electronic unit or contact
U voltage error transmitter is defective (+/- 5, 3.3 or 24 | ABB Service.
Electronics Contact V).
unit ABB Service
DC to High Multi-phase fluids that produce a very | Contact ABB Service.
F236.024 : ;
Operation Lot of NV-Resets high level of noise. Select "Acquisition” - "Analog Reset" in
Reﬁr to mIStr. Stones or solids that produce a very the Service menu.
anua high level of noise. "NV Reset ON" set to a higher value.
Galvanic voltages at the signal "NV Reset OFF" set to a lower value.
electrodes.
Conductivity of fluid is not evenly
distributed (e.g., directly after injection
points).
F232.022 Driver Error Incorrectly wired (terminals M1, M2) or | Check that the wiring (terminals M1,
El T Uref=0 wire break / short circuit. M2) is connected properly, check for
eCtr(_)mcs Check wiring Defective fuse in the coil circuit or wire breaks and short circuits.
unit for open circuit moisture in the connection box. Test the coil circuit fuse.
Check fuse . .
Check the connection box for moisture.
F228.020 Error in Coil Incorrectly wired (terminals M1, M2) or | Check that the wiring (terminals M1,
El o circuit wire break / short circuit. M2) is connected properly, check for
eCtro_mcs Check wiring Fuse in the coil circuit is defective. wire breaks and short circuits.
unit for short circuit

Check the fuse for the coil circuit.

Continued on next page.
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Error no. / Text on the LCD display Cause Remedy
Range
F226.019 AD Converter Signal at the input for the AD converter | If the pipeline is empty, check whether
. turated exceeds the maximum value of 2.5 V. | the empty pipe detection function is
Electronics o2 , Pl pip
unit Check empty pipe No further measurement is possible. activated.
or Galv. Voltage In the "Diagnostics" menu, activate
Empty Pipe Detection.
Check whether the current flowrate
exceeds the configured flow range end
value. If yes, increase Qmax (= flow
range end value).
8.2.2 Functional check
Error no. / Text on the LCD display Cause Remedy
Range
C190.045 Ar_1 alarm is Simulation pulse output is on. In_ the "I_Diagnostics" menu, activate the
N simulated Simulation mode.
Config. Switch off
alarm simulation
C186.009 Tx. Simulator / The transmitter is operated on In the "Diagnostics" menu, activate the
.. Calibrator mode Simulator 55XC4000. Simulation mode.
Config. Switch off
Calibrator Mode
C185.030 Hold last good The noise exceeds the bandwidth set | Switch off noise reduction in the
. known value for noise reduction for a longer period | "Device Config." menu or contact ABB
Operation Switch OFF of time. Service.
Noise Reduction
ABB Service
C184.010 The flowrate is The function of the digital input DI is Set the digital input (DI) to Low Signal
C f set to zero set to "external output cut-off" and the | (OVDC).
ontig. Check digital in digital input DI is set to high signal (+24
terminals 81, 82 VDC).
C182.008 Flowrate Simulation pulse output is on. One of In the "Diagnostics" menu, activate the
Con.fi Simulation the following functions is simulated: Simulation mode.
g ~ Switch off Flowrate [%)] or flowrate [unit] or flow
Simulation Mode velocity.
In Simulation mode, these readings do
not represent the system conditions.

C178.000 Simulated/Fixed The current output is simulated and is | Switch off the simulation mode in the
fo f Current Output set currently to a specific value. Process Alarm menu or set the HART
ontig. Simulation Mode?7 The error message is displayed if the | address to 0 in the Communication
HART address>0 7 HART address is not 0 (HART menu.

Multidrop mode, current output set
permanently to 4 mA).
HART Address <> 0 HART address not 0 Set the HART address to 0 in the
C177.015 Multidrop Mod g
Config ultiarop Mode (HART Multidrop mode, current output | Communication menu.
' Set HART set permanently to 4 mA).
Addr. =0
C176.011 Totalizer Stop The function of the digital input DI is Set the digital input (DI) to Low Signal
C f Check digital in set to "external totalizer stop” and the | (0 V DC).
onfig. terminals 81, 82 digital input DI is set to high signal
(+24 V DC).

Continued on next page.
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Error no. / Text on the LCD display Cause Remedy
Range
C175.013 Totalizer Reset The function of the digital input DI is Set the digital input (DI) to Low Signal
) set to "external totalizer reset" and the | (0 V DC).
Config. Check digital in digital input D is set to high signal
terminals 81, 82 (+24 V DC).
C174.002 Pulse Simulation Simulation mode is activated. In the "Process Alarm" menu, activate
.. selected on DO1 the Simulation mode.
Config. Switch off
Simulation Mode
C172.004 Pulse Simulation Simulation mode is activated. In the "Process Alarm" menu, activate
. selected on DO2 the Simulation mode.
Config. Switch off
Simulation Mode
C168.001 Logic Simulation Simulation mode is activated. In the "Process Alarm" menu, activate
" selected on DO1 the Simulation mode.
Config. Switch off
Simulation Mode
C164.003 Logic Simulation Simulation mode is activated. In the "Process Alarm" menu, activate
.. selected on DO2 the Simulation mode.
Config. Switch off
Simulation Mode
C158.039 Simulation of Simulation mode is activated. In the "Process Alarm" menu, activate
) HART frequency the Simulation mode.
Switch off
Simulation Mode
C154.018 Simulation Simulation mode is activated. In the "Process Alarm" menu, activate
.. Digital In the Simulation mode.
Config. Switch off
Simulation Mode
8.2.3 Operating the device out of spec
Error no. / Text on the LCD display Cause Remedy
Range
S$S149.021 21-Coil Resistor Coil resistance too high: Coil or fuse Check wiring, check fuse for coil
for coil circuit is defective, or M1/M2 circuit, contact ABB Service.
wired incorrectly, or wire break, or fluid
is too hot.
Coil resistance too low: Coil is
defective or short circuit in wiring for
M1/M2.
S$148.025 Empty Pipe The pipeline in the system is empty. Fill pipeline.
Operation Check Pipe
$140.007 Flowrate > 103 % The flowrate in the system exceeds the | Increase the flow range end value in
: configured flow range end value b the "Easy Set-up - Qmax" menu.
Operation Check Flowrate moregthan 3 %. 9 Y Y P
Check Range
Setting
S136.006 Max Alarm The current flowrate in the pipeline is Reduce the flowrate or increase the
e Flowrate greater than the max. alarm value for the max. alarm.
Operation configured.
S132.005 Min Alarm The current flowrate in the pipeline is | Reduce the flowrate or increase the
Operation Flowrate smaller than the min. alarm configured. | value for the min. alarm.

Continued on next page.
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Error no. / Text on the LCD display Cause Remedy
Range
Electr.Impedance This could be caused by an insulating | If the pipeline is empty, check whether
$124.029 et . ! . . whe
o tion 00 hig coating on the electrodes, a fluid the empty pipe detection function is
pera Coating? conductivity that is too low, or an activated.
CO”dUCt[V'tyZ empty meter tube. In the "Diagnostics" menu, activate
Empty Pipe * Empty Pipe Detection.
Check conductivity, check coating on
the electrodes.
Increase the value for the Elec.Imp.
Max. Alarm in the "Diagnotistics -
Alarm Limits" menu.
S122.026 Electr. voltage Galvanic voltages. Increase the value in the menu
o 't_ out of Range "Diagnostics - Alarm Limits - Elect. V
peration Check Range Max Alarm" and decrease the value for
or Galv. Voltage Electr. V Min Alarm.
S110.035 Sensor setup Sensor is uncalibrated or Cal status is | Contact ABB Service
D Cal-Status not set to "calibrated".
Operation Set Cal-Status
to "calibrated"
Pulse output is Incorrect configuration. In the "Easy Set-up" menu, decrease
S$108.044 " i
) cutted off. the "Pulses per unit" value.
Operation Check pulse out
configuration

8.2.4 Maintenance

Error no. / Text on the LCD display Cause Remedy
Range
M094.034 Currentout fault 20 mA loop open, wire break or Check for incorrect wiring, wire break.
i Comms. to MSP operation as passive 20-mA output, no | Check that the jumper for switchin
Electronic e . jump g
. Check wiring ! power is connected, max. allowable between 20-mA active/passive is
unit 20 mA passive ? load exceeded or hardware defective. | connected correctly to the backplane in
Check BR901 ! the transmitter housing.
Check whether the external power is
connected during operation as 20-mA
passive.
M090.014 Errors EMC environment or loose wire on the | Check for incorrect wiring (terminals D,
S ) Sensor Comms. D1 or D2 terminals, or incorrect wiring, | D2), check connection box.
ensor Bad EMC or short circuit, or moisture in the
environment connection box.
Check wiring
Display value is Display value <1600 h for Qmax. Change the totalizer unit.
M080'0_12 < 1600 h at Qmax
Operation Change eng. Unit
for Totalizer
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8.3 Overview of error states and alarms

Error no. / Text on the LCD Current Digital output Pulse Display Error
Range display output behavior output maskable?
behavior behavior
RAM Error lout for alarm Collective Alarm 0 Hz 0% No
F254'03_8 in Transmitter
Electronics Contact
unit ABB Service
ROM Error lout for alarm Collective Alarm 0 Hz 0% No
F253'0?f7 in Transmitter
Electronics Contact
unit ABB Service
No SensorMemory lout for alarm Collective Alarm 0 Hz 0% No
F252.017 Check wiring
Sensor Check switch SW3
F250.016 Tx. memory lout for alarm Collective Alarm 0 Hz 0% No
f fault detected
Electrt_)nlcs Contact
unit ABB Service
Calibration Mode lout for alarm Collective Alarm 0Hz 0% No
F248.036 Incompatible
Sensor Set Cal.Mode
Contact
ABB Service
n 0,
F244.031 Internal supply lout for alarm Collective Alarm 0 Hz 0 % No
g voltage error
Electronics Contact
unit ABB Service
DC to High lout for alarm Collective Alarm 0 Hz 0% No
F236'0_24 Lot of NV-Resets
Operation Refer to instr.
Manual
- . 0,
F232.022 Drl|"vr<:; Er(;or lout for alarm Collective Alarm 0 Hz 0% No
Electronics Check wiring
unit for open circuit
Check fuse
- - n 0,
F228.020 Errgirrcl:r:ﬂ(t:on lout for alarm Collective Alarm 0 Hz 0% No
Electronics Check wiring
unit for short circuit
n 0,
F226.019 AD Converter lout for alarm Collective Alarm 0 Hz 0% No
) saturated
Electrt_)nlcs Check empty pipe
unit or Galv. Voltage
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Simulation Mode

Error messages Mpp
Error no. / Text on the LCD Current Digital output Pulse Display Error
Range display output behavior output maskable?
behavior behavior
An alarm is Current value No response Current value Current No
C1_90'04§ simulated value
Configuration Switch off
alarm simulation
Tx. Simulator / Current value Current value Current value Current Group
C1_86'009_ Calibrator mode value mask
Configuration Switch off
Calibrator Mode
Hold last good Current value No response Current value Current Group
C1 85'0_30 known value value mask
Operation Switch OFF
Noise Reduction
ABB Service
The flowrate is 4 mA (0 % flow) No response 0 Hz 0% Group
C184.010 e mask
Configuration Check digital in
terminals 81, 82
C182.008 Flowrate Current Value No response, Current value Current Group
L Simulation or High Alarm Min/Max or General value mask
Configuration Switch off (flow > 105 %) Alarm
Simulation Mode
C178.000 Simulated/Fixed Simulated No response Current value Current Group
. . Current Output value value mask
Configuration Simulation Mode?
HART address>0 ?
C177.015 HART Address <> 0 4 mA Current value Current value Current Group
L N Multidrop Mode value mask
Configuration Set HART
Addr. =0
Totalizer Stop Current value No response 0 Hz Current Group
C1_76'°1 1 Check digital in value mask
Configuration terminals 81, 82
C1_75.01:_3 Totalizer Reset Current value No response Current value Cvuarlrue;t cr;r:::I?
Configuration Check digital in
terminals 81, 82
C174.02 Pulse Simulation Current value No response Simulated value Current Group
Ll selected on DO1 value mask
Configuration Switch off
Simulation Mode
C172.04 Pulse Simulation Current value No response Simulated value Current Group
L, selected on DO2 value mask
Configuration Switch off
Simulation Mode
C168.01 Logic Simulation Current value Simulated value No response Current Group
Lot selected on DO1 value mask
Configuration Switch off
Simulation Mode
C164.003 Logic Simulation Current value Simulated value No response Current Group
. : selected on DO2 value mask
Configuration Switch off
Simulation Mode
Simulation of Current value No response Current value Current Group
C1_58'039_ HART frequency value mask
Configuration Switch off
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MmRpp Error messages
Error no. Text on the LCD Current Digital output Pulse Display Error
range display output behavior output maskable?
behavior behavior
C154.018 Slijrifgthlsltilch‘n Current value No response Current value Cvuarlrl:e:t Group
Configuration Switch off mask
Simulation Mode
C149.021 21-Coil Resistor Current value No response Current value Current Group
value mask
Sensor
0, 0, .
S$148.025 Flowrate > 103 % g’Il;?rr]ammed Programmed alarm 0 Hz 0% iggil(e Alarm
Operation Check Flowrate
Check Range
Setting
Max Alarm No response No response No response No Group
S1 49'0_21 Flowrate response mask
Operation
$140.007 Min Alarm Programmed Collective Alarm Current value Current Single Alarm
; Flowrate alarm value mask
Operation
S136.006 Electr.Impedance Current value Programmed alarm Current value Current Single Alarm
DA too high value mask
Operation Coating?
Conductivity?
Empty Pipe ?
S$132.05 Electr. voltage Current value Programmed alarm Current value Current Single Alarm
" out of Range value mask
Operation Check Range
or Galv. Voltage
Sensor setup Current value No response Current value Current Group
S1 24'0_29 Cal-Status value mask
Operation Set Cal-Status
to "calibrated"
Pulse output is Current value No response Current value Current Group
S1 22'0,26 cutted off. value mask
Operation Check pulse out
configuration
S$110.035 Currentout fault Current value Current value Current value Current Group
) Comms. to MSP value mask
Sensor Check wiring !
20 mA passive ?
Check BR901 !
21-Coil Resistor Current value No response Maximum Current Group
S1 08'0_44 possible value value mask
Operation
S -
M94.03_4 Flowrate > 103 % Low Alarm No response Current value \C/)e:,:[]r:nt aggll(e Alarm
Electronics Check Flowrate
unit Check Range

Setting

OI/FEP300/FEH300-EN
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Error no. Text on the LCD Current Digital output Pulse Display Error
range display output behavior output maskable?
behavior behavior
Errors Current value No response Current value Current Group
M90.014 Sensor Commes. value mask
Sensor Bad EMC
environment
Check wiring
M80.012 Display value is Current value No response Current value Current Group
. <1600 h at Qmax value mask
Operation Change eng. Unit
for Totalizer

8.3.1 Error message during commissioning
Once the device has been switched on, the flowmeter sensor's calibration data and the
transmitter settings are loaded from the SensorMemory into the transmitter.

If no communication link can be established with the SensorMemory?), the message below will

appear on the LCD display.

System Startup

NO SENSOR DETECTED
Device Resetting

Offline
G00846
Fig. 49
Possible cause Remedy
Terminals D1/D2 incorrectly wired Check wiring.

Short circuit or wire break affecting wires D1/D2.

Check the signal cable.

Jumper SW3 is not correctly plugged into the
backplane.

Check jumper SW3. Refer to section 6.2

"Configuring the current output”.

» off: SensorMemory available in
flowmeter sensor (standard)

» on: No SensorMemory available in
flowmeter sensor

Data memory (SensorMemory1)) defective.

Contact ABB Service.

The device starts again once the end of the progress bar is reached, and this continues until
communication with the SensorMemory™) has been re-established or the process is canceled by

selecting "Offline".

In offine mode, the device can be operated or parameterized, but no measurements can be

performed.

In offline mode, error message "F252.017" is set.

1) The SensorMemory is a data memory integrated into the flowmeter sensor.
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9 Maintenance

Repair and maintenance activities may only be performed by authorized customer service
personnel.

When replacing or repairing individual components, original spare parts must be used.

Notice - Potential damage to parts!

The electronic components of the printed circuit board can be damaged by static electricity
(observe ESD guidelines). Make sure that the static electricity in your body is discharged
when touching electronic components.

9.1 Flowmeter sensor

Essentially maintenance is not required for the flowmeter sensor. The following items should be
checked annually:

» Ambient conditions (air circulation, humidity)

+ Seal integrity of the process connections

+ Cable entry points and cover screws,

+ Operational reliability of the auxiliary power feed, the lightning protection and the grounds

The flowmeter sensor electrodes must be cleaned when the flowrate information on the
transmitter changes when recording the identical flowrate volume. If the display shows a higher
flowrate, the contamination is insulating. If the flowrate displayed is lower, the contamination
results in a short-circuit.

For repairs to the lining, electrodes or magnet coil, the flowmeter must be returned to the local
office of ABB.

Important

When sending the flowmeter sensor to the local office of ABB, complete the return form in the
appendix and include with device.

When cleaning the exterior of meters, make sure that the cleaning agent used does not corrode
the housing surface and the gaskets.

OI/FEP300/FEH300-EN ProcessMaster / HygienicMaster 9
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9.2 Gaskets

Some device designs are shipped with special gaskets. These gaskets must be used and
installed properly to prevent leakage and ensure 3A and EHEDG conformity.

For all other device designs, use commercially available gaskets made from a compatible
material for the fluid and prevailing temperature (rubber, PDFE, It, EPDM, silicon, Viton, etc.) or
use 3A-compliant gasket material for HygienicMaster devices.

o Important
1 A wafer type sensor is installed without gaskets directly in the pipeline.

9.3 Replacing the transmitter or sensor
9.3.1 Transmitter

Warning — Electrical voltage risk!

When the housing is open, EMC protection is impaired and protection against contact is
suspended.

» Power to all connecting cables must be switched off.

G00689

Fig. 50

Replace the transmitter plug-in as follows:

Switch off supply power.

Open the housing cover (1).

Loosen screws (3) and pull out transmitter plug-in (2).
Replace transmitter plug-in and retighten screws (3).

Close the housing cover (1).

o a0k wbh =

Download system data (see chapter "9.3.3 Downloading the system data")
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9.3.2 Flowmeter sensor

Warning — Electrical voltage risk!

When the housing is open, EMC protection is impaired and protection against contact is
suspended.

» Power to all connecting cables must be switched off.

SEIStO ] 80 ) &

[T L

G00698

Fig. 51

Replace the flowmeter sensor as follows:

Switch off supply power.

Open the housing cover (1).

Disconnect the signal cable (if necessary, remove the sealing compound).
Install the new sensor according to the installation instructions.

Complete the electrical connection according to the connection diagram.

Close the housing cover (1).

N o a bk wDd =

Download system data (see chapter "9.3.3 Downloading the system data")
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9.3.3

Downloading the system data

1. Switch on the supply power again. After switching on the supply power, the following
messages are displayed in the LCD window:

Systemn Startup —
Loading System Data

N

_——
Systermn Startup

Yerification

|

Systern Startup
INSTALLATION CHANGED
ldentify Changed Item

Transmitter

Sensar

G00681

Fig. 52

2. Download the system data as follows:

After replacing the complete transmitter or transmitter electronics unit

Select "Transmitter" by pressing the « key. The flowmeter sensor's calibration data and the
transmitter settings are loaded from the SensorMemory?) into the transmitter.

After replacing the sensor

Select "Sensor" by pressing the P key. The flowmeter sensor's calibration data and the
transmitter settings are loaded from the SensorMemory!) into the transmitter.

3. The flowmeter is now ready for operation.

1) The SensorMemory is a data memory integrated into the flowmeter sensor.
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10 Spare parts list

10.1 Fuses for transmitter electronics

10.2 Spare parts

...
I B I
G00690-01
Fig. 53
No. |[Name of part Order number
1 Fuse for supply power (1.0 A) D151B003U05
Fuse for coil circuit in the field housing unit (0.25 A) D151B003U02

for the compact design

G00691

Fig. 54

No. |Name of part Order number
1 Cable gland M20 x 1.5 D150A008U15
2 Housing cover with window D612A197U01
3 O-ring 118 x 3.7 (covered) D101A034U05
4 Housing cover without window D379D172U01

OI/FEP300/FEH300-EN
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10.3 Spare parts for remote design

10.3.1 Field-mount housing

|
Tirseaw
RN

G00691

Fig. 55

No. | Name of part Order number
1 Field housing unit without transmitter plug-in and contact board D641A033U06
2 Screw D004G108AU01
3 spring washer D085D020AU20
4 Cover for connection area D641A029U01
5 Contact board assy D682A016U01
6 Cable gland M20 x 1.5 D150A008U15
7 Cover for supply power connection (not shown) D355H303U01
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10.3.2 Flowmeter sensor

G00693

Fig. 56

No. | Name of part Order number
for FEH model for FEP model
1 O-ring D101A034U06 D101A034U06
2 Connection board (without preamplifier) D685A1090U01 D685A1090U01
Connection board (with preamplifier) D685A1089U01 D685A1089U01
3 Housing cover D379D179U01 D379D174U01
4 Cable gland M20 x 1.5 D150A008U15 D150A008U15
5 Terminal box bottom section M20 x 1.5 D612A202U07 D612A202U01
Terminal box bottom section 1/2“ NPT D612A202U08 D612A202U02
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11 Performance specifications

11.1 General

11.1.1 Reference conditions according to
EN 29104

Fluid temperature 20°C (68 °F) + 2K

Ambient temperature 20°C (68 °F)+2K

Supply power Nominal voltage acc. to name
plate U, £ 1 %, frequency

f£1%

Installation conditions - Upstream >10 x DN,
straight section

- Downstream >5 x DN,
straight section

Warm-up phase 30 min.

11.1.2 Maximum measuring error
Pulse output
- Standard calibration:

+ 0.4 % of measured value, + 0.02 % Qmaxp),
- Optional calibration:

+ 0.2 % of measured value, + 0.02 % Qmaxp),

QmaxDN: See table in Section 6.4, "Flowmeter sizes. flow range".

%
2.0
1.5 r
|
Y 1.0 N
A
0.5 AN = = e = = = & = = =
O—rrrrirrTT
10 20 40 60 80 100 Q/QmaxDN
0 1 2 4 6 8 10 v [m/s]
X G00473
Fig. 57

Y Accuracy + of measured value in [%)]

X Flow velocity v in [m/s], Q/QmaxDN [%]

Analog output effects
Same as pulse output plus + 0.1 % of measured value + 0.01 mA

11.2 Reproducibility, response time

Reproducibility <0.11 % of measured value,

tmeas = 100s,v=0.5... 10 m/s

Response time As step function 0 ... 99 %

51> 200 ms at 25 Hz excitation
frequency

51 >400 ms at 12.5 Hz excitation

frequency

11.3 Transmitter

11.3.1 Electrical properties

Supply power AC: 100 ... 230 V (-15 % / +10 %)
AC: 24 V (-30 % / +10 %)
DC: 24 V (-30 % / +30 %)

Ripple: <5 %

Line frequency 47 ... 64 Hz

Excitation frequency 6 1/4 Hz, 7 1/2 Hz, 12 1/2 Hz, 15 Hz,

25 Hz, 30 Hz (50/60 Hz supply power)

Power consumption S <20 VA (flowmeter sensor incl.

transmitter)

Electr. connection Screw terminals

11.3.1.1 Inputs/outputs

Isolation of input/outputs

The current output, digital outputs DO1 and DO2, and digital input are
electrically isolated from the flowmeter sensor input circuit and from
each other.

11.3.1.2 Empty pipe detection

The "Empty Pipe Detection" function requires:

The fluid that is being measured to have a conductivity of
>20 yS/cm, and also calls for a signal cable length of
<50 m (164 ft), a nominal size DN = DN 10, and the absence of a
preamplifier.

11.3.2 Mechanical properties

Compact design
(Transmitter installed directly on the sensor)

Housing Cast aluminum, coated

Paint Paint coat,= 80 um thick, RAL 9002,
light gray

Cable gland Polyamide

Remote design

Housing Cast aluminum, coated

Paint Paint coat = 80 um thick, mid-section
RAL 7012, dark gray, front cover / rear
cover RAL 9002, light gray

Cable gland Polyamide

Weight 4.5 kg (9.92 Ib)

11.3.2.1 Storage temperature, ambient temperature

Ambient temp.

-20 ... 60 °C (-4 ... 140 °F) standard
-40 ... 60 °C (40 ... 140 °F) Advanced mode

Storage Temperature
-20...70 °C (-4 ... 158 °F)

11.3.2.2 Protection class for transmitter housing
IP 65/ 1P 67, NEMA 4X

11.3.2.3 Vibration according to EN 60068-2

Transmitter

* In the range 10 ... 58 Hz max. 0.15 mm (0.006 inch) deflection*
« In the range 58 ... 150 Hz max. 2 g acceleration*®

* = Peak load
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12 Functional and technical properties - ProcessMaster

12.1 Flowmeter sensor

12.1.1 Protection type according to EN 60529

IP 65, P 67, NEMA 4X
IP 68 (for external flowmeter sensors only)

12.1.2 Pipeline vibration according to EN 60068-2-
6

The following applies to compact devices:

(transmitter mounted directly on the flowmeter sensor)

* Inthe 10 ... 58 Hz range with max. 0.15 mm (0.006 inch)
deflection
* Inthe 58 ... 150 Hz range with max. 2 g acceleration

The following applies to devices with a separate transmitter:
Transmitter

* Inthe 10 ... 58 Hz range with max. 0.15 mm (0.006 inch)
deflection

* Inthe 58 ... 150 Hz range with max. 2 g acceleration

Flowmeter sensor

* Inthe 10 ... 58 Hz range with max. 0.15 mm (0.006 inch)
deflection

* Inthe 58 ... 150 Hz range with max. 2 g acceleration

12.1.3 Installation length

The flanged units comply with the installation lengths specified in
VDI/VDE 2641, ISO 13359, or according to DVGW (process sheet
W420, design WP, 1ISO 4064 short).

12.1.4 Signal cable (for external transmitters only)

A 5m (16.4 ft) cable is supplied.

If you require more than 5 m (499.87 cm), a cable can be purchased
using order number D173D027U01.

In the case of the transmitter design intended for use in Zone 1, Div 1
(Model FET325), 10 m(32.8 ft) signal cables are permanently
connected to the transmitter.

Preamplifier

Max. signal cable length between flowmeter sensor and transmitter:
a) Without preamplifier:

*  Max. 50 m (164 ft) for conductivity = 5 uS/cm

A preamplifier is required for cables > 50 m (164 ft).

b) With preamplifier

*  Max. 200 m (19,994.88 cm) for conductivity = 5 uS/cm

12.1.5 Temperature range

Storage temperature
-20...70°C (-4 ... 70.00 °C)

Min. permissible pressure as a function of fluid
temperature:

Linin Nominal Poperating  at 1
9 size mbar abs. Taperating )
Hard rubber 15 ... 2000 0 <90 °C (194 °F)
(1/2 ... 80")
Soft rubber 50 ... 2000 0 <60 °C (140 °F)
(2...80"
PTFE 10 ... 600 270 <20°C (68 °F)
KTW- (3/8 ... 24") 400 <100 °C (212 °F)
approved 500 <130 °C (266 °F)
Thick PTFE, 25...80 0 <180 °C (356 °F)
high-temp. 100 ... 250 67 <180 °C (356 °F)
design 300 27 < 180 °C (356 °F)
PFA 3...200 0 <180 °C (356 °F)
(1/10... 8"
ETFE 25 ...1000 100 <130 °C (266 °F)
(1...40"

1)  For CIP/SIP cleaning, higher temperatures are permitted for limited time periods; refer
to the table titled "Max. permissible cleaning temperature".

Max. permissible cleaning temperature:

CIP cleaning Sensor Tmax Tmax Tamb.
lining minutes
Steam cleaning PTFE, PFA 150 °C 60 25°C
(302 °F) (77 °F)
Fluids PTFE, PFA 140 °C 60 25°C
(284 °F) (77 °F)

If the ambient temperature is >25°C, the difference must be
subtracted from the max. cleaning temperature. T4y - A °C.

(A°C=Tymp - 25°C)

OI/FEP300/FEH300-EN
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Max. ambient temperature as a function of fluid temperature:

1

Models FEP311, FEP315 (standard temperature version)

Important

When using the device in potentially explosive atmospheres, please observe the additional temperature specifications

in the section of this data sheet titled "Ex relevant specifications" and the separate Ex safety instructions
(SM/FEP300/FEH300/ATEX/IECEX) and (SM/FEP300/FEH300/FM/CSA).

Ambient temperature

Fluid temperature

Lining Flange material
Min. temp. Max. temp. Min. temp. Max. temp.
Hard rubber Steel -10 °C (14°F) 60 °C (140 °F) -10 °C (14°F) 90 °C (194 °F)
Hard rubber Stainless steel -15°C (5 °F) 60 °C (140 °F) -15°C (5 °F) 90 °C (194 °F)
Soft rubber Steel -10 °C (14°F) 60 °C (140 °F) -10 °C (14°F) 60 °C (140 °F)
Soft rubber Stainless steel -15°C (5 °F) 60 °C (140 °F) -15°C (5 °F) 60 °C (140 °F)

60 °C (140 °F)

90 °C (194 °F)

PTFE Steel -10 °C (14°F) -10 °C (14°F)
45 °C (113 °F) 130 °C (266 °F)
, 60 °C (140 °F) 90 °C (194 °F)

PTFE Stainless steel -20 °C (-4 °F) -25°C (-13 °F)
45 °C (113 °F) 130 °C (266 °F)
60 °C (140 °F) 90 °C (194 °F)

pra 1) Steel -10 °C (14°F) -10 °C (14°F)
45 °C (113 °F) 130 °C (266 °F)
_ o 60 °C (140 °F) . . 90 °C (194 °F)

pra 1) Stainless steel -20 °C (-4 °F) -25°C (-13 °F)

45 °C (113 °F)

130 °C (266 °F)

Thick PTFE 2)

Steel

-10 °C (14°F)

60 °C (140 °F)
45 °C (113 °F)

-10 °C (14°F)

90 °C (194 °F)
130 °C (266 °F)

Thick PTFE 2)

Stainless steel

-20 °C (-4 °F)

60 °C (140 °F)
45 °C (113 °F)

-25 °C (-13 °F)

90 °C (194 °F)
130 °C (266 °F)

ETFE 3)

Steel

-10 °C (14°F)

60 °C (140 °F)
45 °C (113 °F)

-10 °C (14°F)

90 °C (194 °F)
130 °C (266 °F)

ETFE 3)

Stainless steel

-20 °C (-4 °F)

60 °C (140 °F)
45 °C (113 °F)

-25 °C (-13 °F)

90 °C (194 °F)
130 °C (266 °F)

Models FEP311, FEP315 (high-temper

ature version)

Lining

Flange material

Ambient temperature

Fluid temperature

Min. temp. Max. temp. Min. temp. Max. temp.
pFA 1) Steel -10 °C (14°F) 60 °C (140 °F) -10 °C (14°F) 180 °C (356 °F)
PEA 1) Stainless steel -20 °C (-4 °F) 60 °C (140 °F) -20 °C (-13 °F) 180 °C (356 °F)

Thick PTFE 2)

Steel

-10 °C (14°F)

60 °C (140 °F)

-10 °C (14°F)

180 °C (356 °F)

Thick PTFE 2)

Stainless steel

-20 °C (-4 °F)

60 °C (140 °F)

-20 °C (-13 °F)

180 °C (356 °F)

ETFE 3)

Steel

-10 °C (14°F)

60 °C (140 °F)

-10 °C (14°F)

130 °C (266 °F)

ETFE 3)

Stainless steel

-20 °C (-4 °F)

60 °C (140 °F)

-20 °C (-13 °F)

130 °C (266 °F)

1) PFA (high-temperature version) can be obtained for nominal sizes 2 DN 10
2) Thick PTFE can be obtained for nominal sizes = DN 25

3) ETFE can be obtained for nominal sizes 2 DN 25
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Important

When using the device in potentially explosive atmospheres, please observe the additional temperature specifications
in the section of this data sheet titled "Ex relevant specifications" and the separate Ex safety instructions
(SM/FEP300/FEH300/ATEX/IECEX) and (SM/FEP300/FEH300/FM/CSA).

Models FEP321, FEP325 (standard temperature version)

Ambient temperature

Fluid temperature

Lining Flange material
Min. temp. Max. temp. Min. temp. Max. temp.

Hard rubber Steel -10 °C (14°F) 60 °C (140 °F) -10 °C (14°F) 90 °C (194 °F)
Hard rubber Stainless steel -15°C (5 °F) 60 °C (140 °F) -15°C (5 °F) 90 °C (194 °F)
Soft rubber Steel -10 °C (14°F) 60 °C (140 °F) -10 °C (14°F) 60 °C (140 °F)
Soft rubber Stainless steel -15°C (5 °F) 60 °C (140 °F) -15°C (5 °F) 60 °C (140 °F)

PTFE Steel -10 °C (14°F) 60 °C (140 °F) -10 °C (14°F) 130 °C (266 °F)

PTFE Stainless steel -25°C (-13 °F) 60 °C (140 °F) -25°C (-13 °F) 130 °C (266 °F)

pEA 1) Steel -10 °C (14°F) 60 °C (140 °F) -10 °C (14°F) 130 °C (266 °F)

pEA 1) Stainless steel -25°C (-13 °F) 60 °C (140 °F) -25°C (-13 °F) 130 °C (266 °F)

Thick PTFE 2)

Steel

-10 °C (14°F)

60 °C (140 °F)

-10 °C (14°F)

130 °C (266 °F)

Thick PTFE 2)

Stainless steel

-25°C (-13 °F)

60 °C (140 °F)

-25 °C (-13 °F)

130 °C (266 °F)

ETFE 3)

Steel

-10 °C (14°F)

60 °C (140 °F)

-10 °C (14°F)

130 °C (266 °F)

ETFE 3)

Stainless steel

-25°C (-13 °F)

60 °C (140 °F)

-25 °C (-13 °F)

130 °C (266 °F)

Models FEP321, FEP325 (high-temperature version)

Ambient temperature

Fluid temperature

Lining Flange material . .

Min. temp. Max. temp. Min. temp. Max. temp.
PFA 1) Steel -10 °C (14°F) 60 °C (140 °F) -10 °C (14°F) 180 °C (356 °F)
pFA 1) Stainless steel -25 °C (-13 °F) 60 °C (140 °F) -25 °C (-13 °F) 180 °C (356 °F)

Thick PTFE 2)

Steel

-10 °C (14°F)

60 °C (140 °F)

-10 °C (14°F)

180 °C (356 °F)

Thick PTFE 2)

Stainless steel

-25°C (-13 °F)

60 °C (140 °F)

-25°C (-13 °F)

180 °C (356 °F)

ETFE 3) Steel -10 °C (14°F) 60 °C (140 °F) -10 °C (14°F) 130 °C (266 °F)
ETEE 3) Stainless steel -25°C (-13 °F) 60 °C (140 °F) -25°C (-13 °F) 130 °C (266 °F)

1) PFA (high-temperature version) can be obtained for nominal sizes 2 DN 10

2) Thick PTFE can be obtained for nominal sizes = DN 25

3) ETFE can be obtained for nominal sizes = DN 25
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12.1.6 Material load

Limits for the permissible fluid temperature (TS) and permissible
pressure (PS) are calculated on the basis of the lining and flange

ASME flange, steel, up to DN 300 (12") (CL150/300); up to DN
1000 (40") (CL150)

material used in the device (refer to the name plate on the device). [tl:s]
ar]
10
DIN flange, stainless steel, 1.4571 [316Ti] up to DN 600 (24") 100 ——F oo
PS 90
[bar]
110 80
100 PN 100 70
90 60
8 %0 CL300 —
70 40
PN 63
60 S 30
50 2 CL150
10
40 PN 40 — o
30 -30 -10 10 30 50 70 90 110 130 150 170 [°C]
-22 14 50 86 122 158 194 230 266 302 338 [°F]
2 PN 25 TS 600590
PN 16 Fig. 61
10 PN 10
0-20 -110 10 30 520 70 190 110 ;so 150 170 [°C] JIS 10K-B2210 flange
-22 4 50 86 122 158 94 230 66 302 338 [°F
Ts Govbs Nominal Material PN | TS PS [bar]
Fig. 58: size
32...100 Stainless 10 | -25...180°C 10
(11/4...4") | steel - ° i
ASME flange, stainless steel 1.4571 [316TI], up to DN 300 (12") 1.4571[316Ti] (-13 ... 356 °F) | (145 psi)
(CL150/300); up to DN 1000 (40") (CL150) 32100 Steel 10 | 25 _.180 °C 10
e (11/4...4") (14 ... 356 °F) | (145 psi)
110
100 CLo00 DIN flange, stainless steel 1.4571 [316Ti], DN 700 (28") up to
90 DN 1000 (40")
80 PS PS
[bar] [psi]
n 17 246.5
60 16 DN 700 PN 16 2320
50 TL300 15 217.5
40 14 203.0
30 13 T ] 188.5
0 : T e
10 " DN 1000 PN 16 159:5
0 10 145.0
-30 -10 10 30 50 70 90 110 130 150 170 [°C] 9 E— DN 900 PN10 130.5
-22 14 50 86 122 158 194 230 266 302 338 [°F] T DN 800 PN 10
s G00591 8 I DN700 PN 10 116.0
Fig. 59 7 — DN 1000 PN 10 1015
6 87.0
" -30 -20 -10 0 10 20 30 40 50 60 70 80 90[°C]
DIN flange, steel, up to DN 600 (24") 22 -4 14 32 50 68 86 104 122 140 158 176 194 [°F] 500219
oo Fig. 62
110
100 PN 100 DIN flange, steel, DN 700 (28") up to DN 1000 (40")
90 PS PS
80 [bar] [psil
17 246.5
70 e 16 232.0
60 15 2175
50 = —— 14 E— ] 203.0
40 - 13 — T—~{DN700PN16 1885
30 I— 12 ~— 174.0
PN 25 1" DN 900 PN 16  159.5
2 e ” . — DNBOOPN16 o
1 PN 10 DN 1000PN16
9 130.5
%0 0 10 30 50 70 9 110 130 150  170[°C] 8 [ DN9OOPN10 1160
22 14 50 122 122 158 194 230 266 302  338[F] ————— DN 800 PN 10 :
TS G00588 7 — DN700PN10 1015
Fig. 60 6 — DN 1000 PN 10 87.0
40 0 10 20 30 40 50 60 70 8 90[C]
44 32 50 68 86 104 122 140 158 176 194['F] |© 600220
Fig. 63
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12.1.7 Sensor

Process-wetted parts

Part Standard Option
Liner PTFE, PFA, ETFE, |-
hard rubber, soft
rubber
Measurement and
grounding
electrode for:
- Hard rubber Stainless steel Hastelloy B-3 (2.4600),
1.4571 [316Ti] Hastelloy C-4 (2.4610) ,
- Soft rubber titanium, tantalum,
platinum-iridium, 1.4539
[904L]
-  PTFE, PFA, Stainless steel Stainless steel 1.4571
ETFE 1.4539 [904L] [316Ti]
Hast. C-4 (2.4610)
Hast. B-3 (2.4600)
Titanium, tantalum,
platinum-iridium
Grounding plate Stainless steel upon request
1.4571 [316Ti]
Protection plate Stainless steel upon request
1.4571 [316Ti]

Non-wetted parts

Standard Option
Flanges
DN 3..15
(1/10 ... 1/2") Stainless steel
DN 20 ... 400 1.4571 [316Ti]
(3/4 ... 16" (standard)
Steel (galvanized)
DIN/EN flange: Stainless steel 1.4571-
RST37/ST52/C22-8 | [316Ti]
ASME flange:
A105/C21
DN 450 ... 2000 Steel (painted)
(18 ... 80")
DIN/EN flange: Stainless steel 1.4571-
RST37/ST52/C22-8 | [316Ti]
ASME flange:
A105/C21
Sensor housing
Standard Option
Housing Dual-shell casing, cast aluminum, |-
DN 3 ... 400 painted, paint coat, = 80 um thick,
(1/10 ... 16") RAL 9002
DN 450 ... 2000 Welded steel design, painted, -
(18 ... 80") paint coat, = 80 ym thick,
RAL 9002

Connection box Aluminum alloy, painted, 2 80 ym | —
thick, light gray, RAL 9002
Meter tube SS 1.4301 -

PG-Connector Polyamide -
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13 Functional and technical properties - HygienicMaster

13.1 Flowmeter sensor

13.1.1 Protection type according to EN 60529

IP 65, IP 67, NEMA 4X
IP 68 (for external flowmeter sensors only)

13.1.2 Pipeline vibration according to EN 60068-2-
6

The following applies to compact devices:
(transmitter mounted directly on the flowmeter sensor)

* Inthe 10 ... 58 Hz range with max. 0.15 mm (0.006 inch)
deflection

* Inthe 58 ... 150 Hz range with max. 2 g acceleration

The following applies to devices with a separate transmitter:
Transmitter

* Inthe 10 ... 58 Hz range with max. 0.15 mm (0.006 inch)
deflection

* Inthe 58 ... 150 Hz range with max. 2 g acceleration
Flowmeter sensor

* Inthe 10 ... 58 Hz range with max. 0.15 mm (0.006 inch)
deflection

* Inthe 58 ... 150 Hz range with max. 2 g acceleration

13.1.3 Installation length

The flanged units comply with the installation lengths specified in
VDI/VDE 2641, ISO 13359, or according to DVGW (process sheet
W420, design WP, 1ISO 4064 short).

13.1.4 Signal cable (for external transmitters only)

A 5m (16.4 ft) cable is supplied.

If you require more than 5m (16.4 ft), a cable can be purchased
using order number D173D027U01.

Preamplifier

Max. signal cable length between flowmeter sensor and transmitter:
a) Without preamplifier:

*  Max. 50 m (164 ft) for conductivity = 5 pS/cm

A preamplifier is required for cables > 50 m (164 ft).

b) With preamplifier

*  Max. 200 m (656 ft) for conductivity = 5 pyS/cm

13.1.5 Temperature range

Storage temperature
-20...70°C (-4 ... 158 °F)

Min. permissible pressure as a function of fluid
temperature

Lining Nominal Poperating  at Toperating®
size mbar abs.
PFA 3...100 0 <180 °C (356 °F)
(1/10 ... 4"

* For CIP/SIP cleaning, higher temperatures are permitted for limited
time periods; refer to the table titled "Maximum permissible cleaning
temperature”.

Max. permissible cleaning temperature

CIP cleaning Flowmeter | Tmax Tmax Tamb.
sensor minutes
lining
Steam cleaning PFA 150 °C 60 25°C
(302 °F) (77 °F)
Liquid cleaning PFA 140 °C 60 25°C
(284 °F) (77 °F)

If the ambient temperature is >25°C, the difference must be
subtracted from the max. cleaning temperature. T4, - A °C.

(A°C=Tymp - 25°C)

Max. permissible temperature shock

Lining Max. temp. shock Temp. gradient
Temp. diff. in °C °C/min
PFA Any Any

104 ProcessMaster / HygienicMaster
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Max. ambient temperature as a function of fluid temperature

1

Important

When using the device in potentially explosive atmospheres, please observe the additional temperature specifications
in the section of this data sheet titled "Ex relevant specifications" and the separate Ex safety instructions

(SM/FEP300/FEH300/ATEX/IECEX) and (SM/FEP300/FEH300/FM/CSA).

Models FEH311, FEH315 (standard temperature version)

Lining Process Ambient temperature Fluid temperature

connection Min. temp. Max. temp. Min. temp. Max. temp.

60 °C (140 °F) 100 °C (212 °F)
PFA Flange -20 °C (-4 °F) -25°C (-13 °F)

40 °C (104 °F) 130 °C (266 °F)
; 60 °C (140 °F 100 °C (212 °F
PFA Variable process -20 °C (-4 °F) ( ) -25 °C (-13 °F) ( )
connections 40 °C (104 °F) 130 °C (266 °F)

Models FEH311, FEH315 (high-temperature version)

Lining Process Ambient temperature Fluid temperature
connection Min. temp. Max. temp. Min. temp. Max. temp.
PFA Flange -20 °C (-4 °F) 60 °C (140 °F) -25°C (-13 °F) 180 °C (356 °F)
Comment:

PFA (high-temperature version) can be obtained for nominal sizes = DN 10

Models FEH321, FEH325 (standard temperature version)

connections

40 °C (104 °F)

Lining Process Ambient temperature Fluid temperature
connection Min. temp. Max. temp. Min. temp. Max. temp.
60 °C (140 °F) 100 °C (212 °F)
PFA Flange -25 °C (-13 °F) -25°C (-13 °F)
40 °C (104 °F) 130 °C (266 °F)
i 60 °C (140 °F 100 °C (212 °F
PEA Variable process 25°C (13 °F) ( ) 25°C (13 °F) ( )

130 °C (266 °F)

Models FEH321, FEH325 (high-temperature version)

Lining Process Ambient temperature Fluid temperature
connection Min. temp. Max. temp. Min. temp. Max. temp.
PFA Flange -25°C (-13 °F) 60 °C (140 °F) 25°C (-13 °F) 180 °C (356 °F)

OI/FEP300/FEH300-EN
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13.1.6 Material load

Limits for the permissible fluid temperature (TS) and permissible

ASME flange, stainless steel 1.4571 [316TI], up to DN 100 (4")

pressure (PS) are calculated on the basis of the lining and flange (CL150/300)
material used in the device (refer to the name plate on the device). PS PS
[bar] [psi]
55 75‘))7.5
Process Nominal size PS TS
ma 50 7255
connection  bar 5 S —— o525
(PSI) 40 580.0
35 507.5
Wafer flange DN 3...50 40 -25...130°C I 4350
(1/10 ... 2%) (580) (-13 ... 266 °F) 2 362:5
DN 65 ... 100 16 20 290.0
(21/2 ... 4% (232) 15 CL 150 I — 2175
Weld stubs DN 3...40 40 -25...130°C 10 145.0
(1/10 ... 1 1/2%) (580) (-13 ... 266 °F) 5 725
DN 50, DN 80 16 %0 0 10 30 s 70 S0 110 130 150 170 190 ?’q s
(211‘ 3u) (232) -22 14 50 86 122 158 194 230 266 302 338 374 [°F]
DN 65, DN 100 10 ©00216
(2 112+, 4%) (145) Fig. 65
Threaded pipe DN 3 ... 40 40 -25...130°C
connection in acc. (1710 ... 1 1/2%) (580) (-13 ... 266 °F) For CIP/SIP cleaning, higher temperatures are permitted for limited
with DIN 11851 time periods; refer to the table titled "Maximum permissible cleaning
DN 50, DN 80 16 temperature".
2°, 3% (232)
DN 65, DN 100 10 JIS 10!(-5;2210 fl;annge - - = S
(2 1/2%, 4% (145) s;igemma ateria [bar]
Tri-Clamp in acc. DN 3...50 16 -25..121°C ; S
. 25...100 Stainless 10 -25..180°C | 10
with DIN 32676 110 ... 2“ 232 -13...250 °F "
( ) (232) | ( ) (1...4" steel 1.4571 (-13 ... 356 °F) | (145 psi)
DN 65 ... 100 10 [316Ti]
(2172 ... 49 (145)
Tri-Clamp in acc. DN 3... 100 10 -25...130°C Wafer flange design
with ASME BPE (1/10 ... 4%) (145) (-13 ... 266 °F) PS [bar]
External threads DN 3..25 16 -25...130°C 457
ISO 228 (1/10 ... 1% (232) (-13 ... 266 °F) 40 '
OD tubing DN 3... 100 10 -25...130°C !
(1/10 ... 4%) (145) (-13 ... 266 °F) 351, PN 40/
! CL300
301
DIN flange, stainless steel, 1.4571 [316Ti] up to DN 100 (4") 25 !
|
fbar] o 20}, PN 25
45 652.5
157 PN 16/
40 N 40 580.0 : Cl150
35 ——— | o5 101 PN 10
30 435.0 5 :
25 PN 5 362.5 O ! °
— 30 10 10 30 50 90 10 130 [°C] TS
2 2900 22 14 50 86 122 194 230 266 [°F]
1 PN 16 s 600049
" PN 10 150 Fig. 66
5 72.5
0 0 JIS 10K-B2210 wafer flange design
-30 -10 10 30 50 70 90 110 130 150 170 190 [°C]
22 14 50 8 122 158 194 230 266 302 338  374[F] '° Nominal size Material PN TS PS [bar]
00215 DN 32...100 1.4404 10 -25...130°C 10
Fig. 64 (11/4...4") 1.4435 (-13 ... 266 °F) (145 psi)
1.4301
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13.1.7 Mechanical properties

Parts that come into contact with fluid

Part Standard Option

Lining PFA -

Signal and Stainless steel Stainless steel 1.4571
grounding 1.4539 [904L] [316Ti]

electrode Hast. C-4 (2.4610)

Hast. B-3 (2.4600)
Titanium, tantalum,
platinum-iridium

Gaskets EPDM Silicone
Process Stainless steel -
connection 1.4404 [316L]

(welded stubs, Tri-

Clamp, etc.)

Parts that do not come into contact with fluid

Standard Option

Flange Stainless steel -
1.4571 [316Ti]

Flowmeter sensor housing

Standard Option
Housing Deep-drawn housing -
Stainless steel 1.4301 [304],
1.4308
Connection box Stainless steel 1.4308 [304] -
Meter tube Stainless steel 1.4301 [304] -
PG cable gland Polyamide -
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14 Appendix

14.1 Additional documents
» Commissioning Instructions (CI/FEP300/FEH300)
» Ex Safety Instructions (SM/FEP300/FEH300/ATEX/IECEX)
+ Ex Safety Instructions (SM/FEP300/FEH300/FM/CSA)
« Data Sheet for ProcessMaster (DS/FEP300)
+ Data Sheet for HygienicMaster (DS/FEH300)

14.2 Approvals and certifications

The version of the meter in your possession meets the requirements of the
CE mark ; A
following European directives:

- EMC directive 2004/108/EC

- Low voltage directive 2006/95/EC

- Pressure equipment directive (PED) 97/23/EC
- ATEX directive 94/9/EC

Explosion Identification for intended use in potentially explosive atmospheres according
Protection to:

- ATEX directive (marking in addition to CE marking)

@ - |EC standards
H

- FM Approvals (US)
APPROVED
@ - ¢cFM Approvals (Canada)
APPROVED
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EG-Konformitatserklarung C 6
EC-Declaration of Conformity

Hiermit bestétigen wir die Ubereinstimmung der aufgefiihrten Gerate mit den Richtlinien des
Rates der Europaischen Gemeinschaft, welche mit dem CE-Zeichen gekennzeichnet sind.
Die Sicherheits- und Installationshinweise der Produktdokumentation sind zu beachten.

We herewith confirm that the listed instrumenst are in compliance with the council
directives of the European Community and are marked with the CE marking. The safety
and installation requirements of the product documentation must be observed.

Hersteller: ABB Automation Products GmbH,

Manufacturer: . Dransfelder Stralle 2, 37079 Géttingen - Germany
Gerét: Electromagnetic Flowmeter

Device: ProcessMaster & HygienicMaster

Modellnr.: FE_3_

Model no.:

Richtlinie: EMV Richtlinie 20004/108/EG *

Directive: EMC directive 2004/108/EC

Europaische Norm: EN 61326-1, 10/2006 EN 61326-2-3, 05/2007
European Standard: EN 61326-1, 10/2006 EN 61326-2-3, 05/2007
Richtlinie: Niederspannungsrichtlinie 2006/95/EG '
Directive: Low voltage directive 2006/95/EC

Europaische Norm: EN 61010-1, 08/2002

European Standard: EN 61010-1, 08/2002

" einschlieRlich Nachtrage / including alterations

Gottingen, 19. Méarz 2008

FBJHS%&/ DiE el

Dr Dieter Binz i.A. Dirk Steckel
{R&D Manager) (R&D Electrical Safety)
ABB Automation Products GmbH B2-13-5112, Rev.01, 11119
Postanschrift: Besuchsanschrift: Sitz der Gesellschaft: Vorsitz des Aufsichisrates Bankverbindung.
Dransfelder Str. 2 Dransfelder Str. 2 Ladenburg Hans-Georg Krabba Commerzbank AG Frankfurt
D-37079 Gottingen D-37079 Gottingen Registergericht: Geschaftsiihrung: Konto: 588 635 200
Telafon +49 551 9050 Amitsgericht Mannheim Christian Wendler BLZ: 500 400 00
Telefax+49 551 905 777 Handelsregister:

Internet: hitp:www.abb.comide HRB 700229
USt-hdNr.: DE 115 300 097
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EG-Konformitatserklarung
EC-Declaration of Conformity

CE

0045

Hiermit bestitigen wir die Ubereinstimmung des aufgefihrten Gerdtes mit den Richtlinien des
Rates der Europdischen Gemeinschaft, welche mit dem CE-Zeichen gekennzeichnet sind. Die
Sicherheits- und Installationshinweise der Produkidokumentation sind zu beachten.

Herewith we confirm that the listed instrument is in compliance with the council directives of the
European Communily and are marked with the CE marking. The safely and installation
requirements of the product documentation must be observed.

Hersteller:
manufacturer.

Modell:
model:

Richtlinie:
directive:

Einstufung:
classification:

Normengrundlage:
technical standard:

Konformitatsbewertungsverfahren:
conformity assessment procedurs:

EG-Entwurfsprifbescheinigungen:

EC design-examination cerlificates:

Benannte Stelle:
notified body:

Kennnummer:
identification no.

Gottingen, den 28.08.2007
/

i
!

7

ppa .. f

ABB Automation Products GmbH,
37070 Géttingen - Germany

FXE4000, FXM2000, FSM4000, FXL4000, FXT4000, FXF2000
FEP FEM., (SE2_F,D_2_F, SE4_F,D_4_F)

Druckgeraterichtlinie 97/23/EG
pressure equipment directive 97/23/EC

Ausriistungsteile von Rohrleitungen
piping accessories

AD 2000 Merkblatier

B1 (EG-Entwurfsprifung) + D (Qualitdtssicherung Produktion)
B1 (EC design-examination) + D {production quality assurance)

Nr. 07 202 0124 Z 0052/2/0002
Nr. 07 202 0124 Z 0052/2/0002a
Nr. 07 202 4534 Z 0601/3/H

Nr. 07 202 0124 Z 0205/6/1

TUV Nord Systems GmbH & Co. KG
Grofle Bahnstr. 31
22525 Hamburg - Germany

0045

(J. Harr, Standortleiter APR Géttingen)

BZ-25-0002 Rev.08
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14.3 Overview of setting parameters and technical design

Low cut-off setting:
Damping:

Noise reduction:
Unit Qmax.:

Unit totalizer:

Max. alarm:

Min. alarm:

Digital output DO1:
Mode for digital output DO1:
Digital output DO2:
Digital input DI:

Current output:

Totalizer function:
Display line 1:
Display line 2:
Flow direction:

Directional display:

Measuring point: TAG no.:
Sensor model: Transmitter type:
Order no.: | Device no.: Order no.:
Measured medium temp.: Voltage supply:
Lining: Electrodes:

Sq: S,

Parameter Setting range

Language: L e.g., German, English, French, etc.
Nominal size: L DN 3 ... 2400

Qmax: e 0.05 QmaxDN -2 QraxDN

Pulse factor. 0.001 - 1000 pulse/phys. unit
Pulse width: 0.100 - 2,000 ms

0 ... 10% of flow range end value

0.5 ... 99.99 seconds

ON / OFF

e.g., I/s, I/min, I/h, hl/s, hl/min, hi/h, etc.
e.g., I, hl, m® igal, gal, etc.

%

%

Pulse output or digital output

Active or Passive

Forward/reverse direction signal, Max. alarm, Min. alarm, General alarm
External cutoff, totalizer reset, no function
4-20 mA, 4-12-20 mA

lowt With alarm: Low, High
Detectore. pipe: ON/ OFF
Alarme. pipe: ON / OFF
lout With empty pipe: L Low, High

Standard, difference totalizer

Q (%), Q (unit), Q (mA), counter V/R, TAG number, blank line, bar graph
Q (%), Q (unit), Q (mA), counter V/R, TAG number, blank line, bar graph
Supply/Return, forward

Standard, inverse

OI/FEP300/FEH300-EN
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Statement on the contamination of devices and components

Repair and/or maintenance work will only be performed on devices and components if a statement form has been
completed and submitted.

Otherwise, the device/component returned may be rejected. This statement form may only be completed and
signed by authorized specialist personnel employed by the operator.

Customer details:

Company:

Address:

Contact person: Telephone:
Fax: E-mail:

Device details:

Type: Serial no.:

Reason for the return/description of the defect:

Was this device used in conjunction with substances which pose a threat or risk to health?
[]Yes [ INo
If yes, which type of contamination (please place an X next to the applicable items)?

Biological ] Corrosivel/irritating ] Combustible (highly/extremely combustible)

L]
Toxic ] Explosive ] Other toxic substances ]
Radioactive [ ]

Which substances have come into contact with the device?
1.

2.

3.

We hereby state that the devices/components shipped have been cleaned and are free from any dangerous or
poisonous substances.

Town/city, date Signature and company stamp
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CheCKS .o 44 General information and notes for the reader............ 7
COMMISSIONING ..eeiiiiiiiie e 44 General information on ground connections............ 30
Commissioning the unit .............cccocoeiiiiiii, 46 General information on installation ......................... 21
Communication MeNU..........cccoviieiiniiieieiiee e, 73 GroUNd ..o 30
Compact design.......ccccuviiiiiieee e 18 Ground for devices with hard rubber lining.............. 33
Configuring a parameter value ...........cccocccceeeen... 54 Ground for devices with protective plate ................. 33
Configuring the current output ..............cccceee. 45, 90 Ground with conductive PTFE grounding plate....... 33
Configuring the operator pages........................ 68, 78 H

Connecting the flowmeter sensor...........ccccceeeeueeeee. 36 Hardware write protection.............cccccoiiene 53, 66
Connecting the signal and magnet coil cables ........ 36 Hazardous materials...........cccococeiiiiiiiiiie 15
Connecting the supply power ........ccccccoevvcvvieneen... 39 High temperature design .............ccocceeeviiieeeiiiieeees 28
Connecting the transmitter............ccccccoeeeiiiinnenen. 39 |

Contamination of devices ........ccccccccveeviiiciiinenn.n. 112 IMPIOPEr USE......uuiiiiieiiee et 8
D In- and outlet pipe sections.........cccceeeeeeiiiiiiiiieeeeenn, 27
DESIgN ... 18 Information level...........cocooeiviiiiiii e 58, 78
Design and function ...........ccoceeeiiinciiiec e 17 Information on 3A conformity..........ccccoveeiiiiennns 26
Device Config. MeNU ........cccoouveeiiiiiieeeiieee e 66 Input / OQutput menu ..o, 59, 69
Device designs..........cooviiiieeiiiiiiieeee e 18 INSPECHION. ... 19
Device info Menu .........ccccceeiiiiieiiiiiee e 59, 62 Installation Requirements .........cccccoiiiiiiiiineennnes 27
Diagnostics MENU .........ccveveiiiiiiiiieee e 75 Installation safety information ..............coccceiiiieies 13
Display Menu ........ccceeeviiiiiiiiiiiiee e 59, 68 INSUIALION....ciiiiii e 28
DiSPOSAl ...ceiiiiiiiie i 16 INtended USE ... 8
DiSPOSAl ...ceiiiiiiiie i 16 Interconnection Diagrams.........cccceeviiiiiiiieeeneennnnes 41
Downloading the system data............c..cceee. 46, 94 L

E LCD display.....ccceceeeiieiie e sieesie et siee et 82
Easy Set-up menu ........cccoiiiiiiiii e 60 M

EHEDG conformity ........c.cccevveeinieeiiie e 26 Main MENU ... 59
Electrical connection...........ccccccoviieiiiniiccniiee e 34 MaintenancCe ..........cceeeiiiiiiiii 91
Electrical installation safety information................... 13 Maintenance safety information.............ccccccoiee. 15
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