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Expertise in technology
More than a century of experience

To operate any process efficiently, it is essential to measure,
control, actuate and record. With ABB’s measurement and
analytics products and solutions, you receive the best
technology combined with the most reliable products available
on the market.

ABB offers a broad range of life cycle services for optimum
product performance. A global network of measurement product
specialists delivers local service and support.

Research and development is a vital source of ABB’s technology
leadership. It builds on the foundation of existing technologies
for new applications, and continues to develop the breakthrough
technologies needed to meet future challenges.

ABB and its heritage companies have been leaders in innovation
and technology for more than 100 years.
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ABB Measurement & Analytics

Your global partner

World-class measurement solutions

ABB measurement and analytics products provide world-class
measurement solutions for any industry, utility or municipality.
Latest innovations deliver technological solutions to make

it easier for you to run your plant. ABB’s measurement and
analytics products are based on common technology,
providing a common look and feel and method of operation.
This results in products that are easy to configure, easy to
integrate, and easy to maintain.

For more information please visit:
www.abb.com/measurement

ABB’s measurement and analytics products portfolio:
— Analytical measurement

— Flow measurement

— Natural gas measurement
— Valve automation

— Pressure measurement

— Temperature measurement
— Recorders and controllers
— Level measurement

— Device management

— Force measurement

— Service

1 Water and waste water | 2 Power and industrial steam | 3 Chemical and petrochemical | 4 Oil and gas | 5 Pulp and paper | 6 Minerals | 7 Metals
8 Food and beverage | 9 Pharmaceuticals
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Flow measurement expertise
Making measurement easy

For more than 100 years, ABB’s flow measurement products deliver reliability,
accuracy, repeatability and easy maintenance to customers worldwide.

Getting the best levels of efficiency and performance from your production process
requires reliable, accurate flow measurement. Choosing ABB flow measurement
solutions for your application means to decide for high-quality measurement. ABB
offers one of the world’s largest and most innovative product ranges, unrivalled in
its breadth and scope.

A common HMI platform (human machine interface platform) enables you to easily
configure, integrate and maintain ABB measurement products.

For more information please visit www.abb.com/flow

Some of ABB’s innovations in flow measurement

First mass-produced First swirl-type First battery powered First subsea

variable area flowmeter  flowmeter full-bore magmeter flowmeter

1930s 1970s 1980s 2002
1914 1962 1974 1992 2011
First venturi tube First wedge type First magmeter First magmeter First renewable
for gas flow meter with capacitive for partially filled powered flowmeter

for slurry service signal pick up pipe applications utilizing wind and
solar power
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Flowmeters for liquids, gases and steam
A quick application guide

Application, Electro- Vortex/Swirl Thermal Coriolis Variable Differential Flow
product features magnetic mass mass area pressure computers
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-40...356 °F -67...752 °F -18...572 °F -58...8392 °F -4...752 °F -58...932 °F
-25...60 °C -55...70 °C -25...70 °CW -40...60 °C -25...60 °C -40...85°C | ""—40...60 °C
-13...140 °F -67...158 °F -18...1568 °F ¢ -40...140 °wa -13...140 °F -40...185 °F fw—40...140 °F
0.2% of rate 0.5% of rate 1% of rate 0.1% of rate 1.6 per 0.7% 0.075% of
19/ VDI/VDE 3513 of max. DP/SP span
Flow-X: 0.008%
Partlally filled pipelinéusu . .
“S“i‘;émrange """ DN 12400 DN 15...406‘ DN 25...3006‘ DN 1.5...150'“‘ DN 15...100 5 DN 15...8000
.............. [1/25...96"] [1/2..16] [1..1207 [1/16...6"T [1/2...4] [1/2...820%]
Typical up-/ 3D/2D 15D/5D 15D/5D 0D/0D 0D/0D 10D/4D
ggy‘\(‘r]stream sections 3D/2D
Standard pressure PN10...250 : PN 10...64 PN 40 PN 16...100 : PN 16...100 : PN 10...400
ratings i CL150...2500 CL 150 CL 150 CL 150...600 : CL 150...600 : CL 150...2500
.............. : JIS7.5...20K CL300 CL3oo
Hygienic/sterile EHEDG CIP/SIP EHEDG
certifications 3A, FDA FDA
S T S R S - -
Ex-approvals ATEX, IEC ATEX, FM ATEX, FM IEC, ATEX ATEX, FM ATEX, FM ATEX
i FM, CSA CSA CSA FM, CSA CSA CSA CSA
.............. i NEPSI, GOsT GosT NEPSI )
Communication . FF, HART FF, HART, PA HART, DPV1 HART, PA HART FF, HART Totalflow, Serial
PA, DP FF PA MODBUS
i TCP/IP, HART

Flow measurement sizing and selection made easy

ABB provides an excellent tool for sizing and selection of
flow meters — including quick and simple flow calculation
and a unique feature to compare different flow technologies.

* e.g. saturated steam, superheated steam

The tool is available online or offline, to give a freedom of
choice for various user groups.
Find out more at www.abb.com/flow-selector
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Global availability
A partner to rely on, wherever you are

ABB’s calibration facilities are available around the world Providing recalibration service and fast response times

Did you know that ABB is manufacturing in your area? This leads to quick
response times and enables market leading delivery times. ABB focusses on
your local needs in terms of certifications by local approval agencies for
electrical, mechanical, operating environment, and calibration certifications.

ABB has flowmeter calibration facilities located in Australia, Looking for a service partner to support you during the
China, Germany, India, the UK and the USA. The wet entire product lifecycle? ABB offers you reliable service
calibration rigs are built in accordance with ISO standards and support from planning, commissioning and training to
and certified to meet key international standards bodies, after sales service.

such as SIMT, UKAS, NIST, DAKkS, NVLAP and NATA.
The ABB flow calibration certification laboratories are
recognized by the International Laboratory Accreditation
Cooperation (ILAC). The flow rigs are some of the largest
in the world based on their constant flow capability.
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Information whenever you need it
Easy device management and industry
standard communication protocols

ABB’s instrumentation devices feature the latest in onboard diagnostics and
intelligence to help you run your business more effectively. Just as important, ABB
gives you the choice to decide which communication protocols you want to use

to access this information. You can choose from a family of tools and from different
ways to manage the lifecycle of the devices in order to get the most out of your
investment.

ABB’s device management product range includes
— Fieldbus and wireless solutions

— Handheld terminals

— Device management software Asset Vision

UEEEEEN

¥
T3]
|
=
i

M E

Flow measurement solutions | 7



Electromagnetic flow measurement
For the process industry

ProcessMaster: for efficient plant operation and constant product quality

The first choice for demanding process industry applications, ProcessMaster
electromagnetic flowmeter is tough, reliable, incredibly easy to work with.
It helps save resources at every stage of the lifecycle.

The solution - L
Its modular design offers the industry’s widest range of

liners, electrodes and sizes to meet the needs of even (

the most demanding process applications. The powerful B
transmitter is easy to use and provides the output signal that ‘}_‘L

meets your needs. With ProcessMaster you get a versatile, |t =\
reasonably priced, most accurate flow meter tailored for 5 ;
your applications.

FSM4000: your robust flowmeter for conductive fluids in heavy duty applications

It masters your critical applications and conserves valuable resources with highly
accurate measurement of process parameters in a wide range of industries.

The solution

FSM4000 provides a highly stable output signal in challenging
applications such as slurries within the mining industry — even
with large pieces of rock. It’s measurement performance is
unsurpassed in applications with — high content of solids
(e.g. pulp stock in pulp and paper industry), — pulsating flows
or — any other high signal noise application.
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HygienicMaster: your first choice for demanding hygienic applications

It provides best levels of performance, flexibility and control in the most
demanding hygienic applications, resulting in better product quality and highest
reliability.

The solution

HygienicMaster is designed specifically for the food and

beverage, pharmaceutical and biotechnology industries.

Manufactured from FDA approved materials and certified
in accordance with EHEDG and 3A, HygienicMaster sets

a benchmark. The sensor is fully CIP/SIP cleanable.
Variable process connections simplify installation and reduce
inventory as well as replacement costs.

2]

General specifications

Product

ProcessMaster

FSM4000

HygienicMaster

Nominal diameter

DN 3...DN 2000 (1/10...80")

DN 3...DN 000 (1/10...40")

DN 1...DN 100 (1/25...4")

Nominal pressure

PN 10...PN 100, ClI 150...Cl 2500

PN 10...PN 40, CI 150...CI 300

PN 10...PN 40, CI 150...CI 300

Process connection

Flanges in accordance with DIN/EN, ASME, JIS and others

Weld stubs, threaded pipe connections,
Tri-Clamps, wafer-type, flanges in
accordance with DIN/EN, ASME, JIS

Lining

Hard rubber, soft rubber, PTFE, PFA, ETFE

PFA, vacuum stable

Protection class

IP 67 or IP 68

IP 67 or IP 68

IP 67 or IP 68

Fluid temperature

Up to 180 °C (356 °F)

Up to 180 °C (356 °F)

Up to 180 °C (356 °F)

Ex approvals

ATEX, IEC zone 1 and zone 2, FM,
CSA Div 1 and Div 2, NEPSI zone 1
and zone 2, GOST

ATEX, IEC zone 1 and zone 2, FM,
CSA Div 1 and Div 2, NEPSI zone 1
and zone 2, GOST

Certificates

3A, EHEDG, FDA approved materials

Inputs/outputs

Analog output (4...20 mA), pulse output, contact input/output

Communication

(standard), PROFIBUS PA, FOUNDATION Fieldbus

Verification tool

ScanMaster software

HART protocol

ScanMaster software
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Electromagnetic flow measurement
For the water industry

WaterMaster enables easy flow measurement for water industry applications

It sets the standard for water, wastewater, sewage and effluent flow measurement
and management. WaterMaster helps to efficiently manage precious water
resources by accurately measuring water volumes consumed from production
processes.

The solution

The modular design concept offers flexibility and reliability
while providing a long service life and exceptionally low
maintenance costs. WaterMaster’s self-monitoring and
diagnostic functions increase the plant availability and reduce
downtime. The flowmeter is accurate and easy to use,
offering in-situ verification as well as advanced self-calibration.

AquaMaster: For billing, survey and leak detection in remote locations

Providing economic and reliable water measurement, it saves energy and cost,
naturally. It is a direct result of ABB’s worldwide experience in the water industry
and targeted at resolving environmental and industry specific requirements.

The solution

The AquaMaster is designed specifically for clean water
applications. Its versatile power management options , 5-year
battery or energy efficient wind and solar power, allow it to

be placed remotely in the field; it can be buried and flooded.
It measures flow and pressure accurately, provides logged
data and can communicate remotely. AQuaMaster is the
perfect tool for irrigation, abstraction, distribution and revenue
metering.
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AquaProbe: The flowmeter for probe-based in-situ flow measurement

Maximum performance with easy, low-cost installation. Whatever the location or
installation requirements, AquaProbe provides a cost-effective insertion flowmeter
solution. Both the FEA200 flow sensor and the transmitter are fully submersible,
enabling installation in flooded chambers.

The solution

AqguaProbe is an insertion type electromagnetic flowmeter;
used as a permanent flow measurement solution or a portable
survey tool. Assisting in the building of an accurate network
model, locating leaks to check the operation of installed,
full-bore meters. The sensor can be installed in pipelines

without the need for major excavations or alterations to

pipework.

General specifications

Product WaterMaster AquaMaster AquaProbe
Application Water, waste water and sludge Clean water Clean water
Meter body style Flanged Flanged 1in. BSP/1 in. NPT

Line sizes

10 to 2,400 mm (3/8 to 96 in.)

15 to 600 mm (1/2 to 24 in.)

200 to 8,000 mm (8 to 320 in.)
nominal bore

Flow ranges

0...200,000 m%h

0...7,875 m*/h

0...5 m/s (insertion size dependent)

Typical pressure loss

< 0 bar

< 0.683 bar

< 0.63 bar

Operating pressure

Nominal 16 bar

Nominal 16 bar

Nominal 16 bar, max. 20 bar

Accuracy

0.4% of rate standard or 0.2% optional

0.5% battery or 0.25% mains

+ 2% of rate or £+ 2 mm/s (+ 0.08 in./s)
whichever is the greater

Transmitter output

4...20mA or 4...12/20 mA,
galvanically isolated

Pulse output — 50 Hz maximum,
50% nominal duty cycle

Pulse output — 50 Hz maximum,
50% nominal duty cycle

Transmitter mounting

Remote/integral

Remote/integral

Remote

Agency approvals

OIML/MID/FM/ATEX/FMc/IECEX

OIML/MID

Drinking water (WRAS) approved

Digital communications

Profibus/HART/Modbus

SMS/GPRS

SMS/GPRS/Profibus/HART/Modbus

Power supply

Mains 85 to 265 V AC @ < 7 VA,
DC24V +30% @<04A

Battery/renewable/mains

Battery/renewable/mains

Wetted material

PEEK/stainless steel

Liner material

Elastomer/polyproplyene/
PTFE (size dependent)

Elastomer

PEEK

Electrode material

Stainless steel/Hastelloy C

Stainless steel

Stainless steel
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Coriolis mass flow measurement
From accurate dosing of single drops to
filling ocean-going tankers

CoriolisMaster flowmeters offer high precision and lowest pressure drop

They help you save on installation costs due to a compact design, and save on
lifetime costs due to minimum pressure drop, NO moving parts and no wear-out of
wetted parts in most applications. Measure flow rate (mass and volume), density,
temperature and concentration in one meter.

The solution

The FCB300 is a general purpose mass flow meter for all
industries, ideal for high precision filling and for process

or well monitoring under tough conditions. Its wide variety of
connections and software options allow flexibility for various
applications. The FCB100 version is made for system
integration, offering full access Modbus communication

and fast pulse/frequency outputs.
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CoriolisMaster Hygienic flowmeter: mass flow measurement for hygienic applications

The CoriolisMaster Hygienic is a general purpose meter for hygienic applications
where polished wetted materials are required: from high precision filling to process
monitoring under tough conditions. Its certified cleanability enables safe use in all
hygienic flow measurement applications.

The solution

The CoriolisMaster FCH300 is one of the most cost saving
meters on the market with minimal installation space
requirements and lifetime costs. Plus it is suitable for hygienic
applications. The CoriolisMaster FCH100 series is ideal for
system integration with a simple to use transmitter interface.
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Coriolis mass flow measurement
From accurate dosing of single drops to
filling ocean-going tankers

Coriolis FCM2000 is your flowmeter for many industries and applications

The Coriolis FCM2000 MS2 meter series features a bent single tube meter, designed
for very low flow rates. It can measure single drops of liquid with high precision.
The Coriolis FCM2000 MC2 meter's unique S-shape tube and modular design makes

it the ideal instrument for tough measurement requirements.

The solution

The MS2 series is a low flow meter for all industries and

various applications. It is easy to install and offers unrivalled
measurement performance. The MC2 series is a general

purpose meter delivering excellent results under tough

conditions such as fast changing fluids, proven in thousands

of applications worldwide.

General specifications sensors

Product

FCBxxx

§ FCHxxx

FCM2000 MC2/MS2

0O&G, chemicals, marine, P&P, power, ...

F&B and pharma

All industries

Bent twin tube sensor

Bent twin tube sensor

MC2: double bent twin tube sensor
MS2: bent single tube meter

15...1560 mm (1/2"...6")

25...80 mm (1"...3")

MC2: 20...1560 mm (3/4"...6")
MS2: 1.5...6 mm (1/16"...1/4")

0...860 t/h

0...250 t/h

MC2: 0...600 t/h | MS2: 0...1 t/h

FCBx30: 0.25% of measure value
FCBx50: 0.1% of measured value

FCHx30: 0.25% of measure value
FCHx50: 0.1% or measured value

MC2: 0.1% or measured value
MS2: 0.15% or measured value

FCBx30: 0.01 kg/m?

i FCBx50: up to 0.0005 kg/m?

FCH330: 0.01 kg/m®

FCH350: up to 0.0005 kg/m?

MC2: 0.001 kg/m?

| MS2: 0.01 kg/m¢

Wetted material

Stainless steel or Ni-Alloy

Stainless steel or Ni-Alloy

Stainless steel or Ni-Alloy

General specifications electronics

Product

FCx300

FCx100

FCM2000 ME2

2 x mA, 1 pulse, 1 digital out,
1 digital in, HART

MODBUS RS485, 2 digital outputs
(pulse, frequency, contact)

2 x mA, 1 pulse, 1 digital out, 1 digital in
HART, Profibus PA, FF

Yes No Yes
Power supply 110...240 V or 24 V £ 11...30 VDC 110...240 V or 24V
Special features Diagnostics Diagnostics, verification Diagnostics

DensiMass concentration measurement !
i FillMass batch software

DensiMass concentraion measurement

DensiMass concentration measurement
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Saving resources made easy — flowmeters in filling applications

Whether filling road tankers, containers or blending liquids — ABB flow measurement
products help saving resources, for example in the chemical industry.

Phosphoric acid (70%) . Phosphoric acid of x% m
a ﬂm@mﬂ o0 fourg

Panel

Control system

6 Water

The solution

In the process of a chemical plant shown above, phosphoric
acid in varying quantities and varying concentrations is
produced. The operator selects two parameters: the quantity
in kilos and the concentration of phosphoric acid. The control
system then operates the blending and filling automatically,
dosing water according to the concentration required.

In the past, the operator would have initially filled a calculated
volume of highly concentrated acid into the tank and then
added water to create the required concentration level. This
lead to inaccuracies of the volume filling. Either trucks were
not loaded to 100 percent of their capacity, or had to be
reloaded after controlling the weight. Using Coriolis meters
solves these issues.

The meters read the massflow directly with a filling accuracy
of approximately 0.1% and supply a highly accurate density
or concentration measurement as required, to provide a
highly accurate online blending process of acid and water. An
electromagnetic flowmeter may be used as a cross-reference.
Using CoriolisMaster in this application, the filling time for
each truck is reduced by 20 minutes. With approximately
3000 trucks being loaded per year, CoriolisMaster helps to
accomplish great savings in both time and cost.
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Differential pressure (DP) flowmeters
Simplifying complex measurements

Orifice plates and carriers for all applications

Orifice plates are available with different profiles for applications from clean to dirty
fluids and from low to high viscosity liquids. They are usually supplied with a data
tab welded to (or integral with) the circumference. Designs available include square
edged, quarter circle, conical entrance, eccentric and segmental.

The solution

Orifice plates are an incredibly versatile flow metering
technology and are used in a wide range of flow measurement
applications, including:

— Clean liquids, gases and steam

— Fluids containing solids

— High viscosity fluids

— Fluids at low flowrates

— Flow monitoring

— Gas and utility flows to combustion plants

— Steam consumption

— Pilot plants

Compact DP flowmeters for improved reliability and economic installation

Improved reliability and economy are achieved by reducing or eliminating the
impulse piping between transmitter and restriction element. The complete flowmeter
is comprised of the primary element, manifold and transmitter — in a one-piece
assembly, leak tested and ready to use.

The solution

Compact DP flowmeters are used for flow monitoring and
flow control loops, measuring liquids, gases and steam in
small to medium sized pipelines or ductwork, with averaging
pitot model. Integral DP and multivariable transmitters are
available and sizing/configuration is facilitated by ABB’s
CompactMaster software.
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Wedge meters: extremely robust flowmeters for difficult applications

Wedge meters are bi-directional and are particularly suitable for fluids which have
a high solids content, are erosive/abrasive or have a high viscosity.

The solution

The V shaped restriction element design allows solids to
pass through the restriction without accumulating. The meter
characteristic remains constant down to very low Reynolds

Numbers, making it suitable for high-viscosity liquids.

Flanged or chemical tee remote seal versions offer use of
large sensing surfaces to improve performance in otherwise

difficult applications.

General specifications

Product

Orifice

Compact DP

Wedge meters

Application Liquids, gases and steam in circular pipes -
Function Flow measurement, flow restriction, Flow measurement Flow measurement
pressure reduction
Mounting To fit between RF, FF or RTJ flanges To fit between RF, FF or RTJ flanges To fit between RF, FF or RTJ flanges
Line sizes Typically 25 to 1200 mm (1 to 48 in.) 15 to 600 mm (1/2 to 24 in.) 15 to 600 mm (1/2 to 24 in.)

nominal bore

depending on meter type

and above

Typical pressure loss

35 to 95% of generated DP

110 95% of generated DP

20 to 60% of generated DP

Typical accuracy

+ 0.5% of rate (based on uncertainty
of coefficient)

+ 1.5 to 2% of rate

+ 0.5% of rate when calibrated

Operating pressure

As flange rating

Up to 100 bar g (1450 Ibf/in 29)

As flange rating [chemical tee models are
limited to 20.6 bar (300 Ibf/in 2 g )]

Operating temperature

538 °C (1000 °F) for 316 SS, higher
temperatures possible for other materials

Liquids and gases: 121 °C (250 °F)
Saturated steam: 230 °C (446 °F)

538 °C (1000 °F) for 316 SS, higher
temperatures possible for other materials

Element types

Concentric, eccentric, conical entrance,
quarter circle, segmental

Concentric Orifice, Integral Orifice,
Averaging Pitot, Wedge

Wedge

Design standards 1ISO5167, R W Miller, AGA-3 1ISO5167 ABB proprietary device
Plate thickness Typically 1 to 25 mm (0.04 to 1 in.) - -
dep. on function and design standard
Wetted material 316/316L, CrNi steel (other steels, 316L Carbon steel, 316/316L, CrNi steel, (other

alloy steels & specialist alloys available)

steels, alloy steels & specialist alloys available)

Transmitter output

4...20 mA or Digital

4...20 mA or digital

4...20 mA or digital

Transmitter mounting

Optional — remote

Integral — direct on element

Optional — remote or integral

Digital communications

Hart, Profibus, FF and Modbus

HART, Profibus, FF and Modbus

Hart, Profibus, FF and Modbus

Tapping options

To suit corner or flange taps

Varies with device

Pipe taps, remote seals (flanged
branches or chemical tees)

Body material
Wedge element
material

Carbon steel, 316/316L stainless steel
(other steels, alloy steels & specialist
alloys available)
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Differential pressure flowmeters
Simplifying complex measurements

Torbar averaging pitot tubes: the multiport self-averaging flow meter

Torbars are suitable for flow measurement of gases, liquids and steam. Some of
the many typical applications include water, natural gas, flue gas, nitrogen,
combustion gases, ventilation air, sea water, cooling water, crude oil, saturated
and superheated steam.

The solution

The Torbar design is based on the classical pitot tube
concept of fluid flow measurement. Since its design and
launch, thousands of Torbar flowmeters have been
installed. The withdrawable versions can be easily retracted
from the pipeline even under flowing pressure.

Venturi tubes for low pressure loss and high accurary

Metering liquids, gases and steam in oil and gas, chemical, power and general
industry, venturi tubes offer significantly lower permanent pressure losses leading
to reduced pumping/compression costs.

The solution

The Venturi tube is a robust device, designed for use where

low pressure-loss is required.

— Reduce energy costs by typically 20 to 25%

— Reduce greenhouse gas emissions

— Can be designed for elevated pressures and/or temperatures

— Full data dossiers available covering manufacture, materials
and testing

— Flow calibration available for enhanced performance
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Flow nozzles for high velocity flow measurement

The flow nozzle offers excellent long-term accuracy with less wear and reduced
possibility of distortion as it does not rely on a sharp edge (which can degrade over
time) for maintaining its accuracy. It therefore measures higher flow rates than an

equivalent orifice plate at the same differential pressure.

The solution

Nozzles are primarily used where their high velocity and
erosion-resistant characteristics are required. These include
power industry applications including metering of boiler
feed water and superheated steam, including verifying the

performance of turbine generator sets in accordance with

design code ASME PTC-6.

General specifications

Product Torbar Venturi tubes Flow nozzles

Application Liquids, gases and steam in circular Liquids, gases and steam in Clean and contaminated liquids, gases
or rectangular conduits circular pipes and steam in circular pipes

Mounting Insertion via threaded or flanged tapping, : Flanged or welded-in Flanged or welded-in
direct in line (for small line sizes)

Line sizes 15 to 8000 mm (1/2 to 315in.) 50 to 1200 mm (2 to 48 in.) 50 to 630 mm (2 to 25 in.)

60 to 600 mm (2 to 24 in.)

Typical pressure loss

< 0.1 bar

5 to 20% of generated DP

35 to 95% of generated DP

Operating pressure

Up to ASME class 2500 flange rating

As flange rating

As flange/pipe rating

Operating temperature

Typically up to 1200 °C, depending on
fittings and materials

538 °C (1000 °F) for 316 SS, higher temperatures possible for other materials

Typical accuracy

+ 0.75 to 1% of rate (based on
uncertainty of coefficient)

+ 0.8 to 1% of rate (based on uncertainty of coefficient)

Probe diameters

12, 25 or 60 mm (0.5, 1 or 2.36 in.)
diameter probes, opt. with end supports

N/A

N/A

Wetted material

316/316L CrNi

steel (other steels, alloy steels and specialist alloys available)

Versions and
Design standards

In-line, fixed insertion, withdrawable

Classical, long pattern

Long radius, ISA1932, ASME PTC-6
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Differential pressure flowmeters
Simplifying complex measurements

StackFlowMaster for stack emission control

StackFlowMaster offers stack gas flow metering solutions that, when combined
with a CEMS analyzer, form a complete CEMS package for the measurement of
the mass flowrate of pollutants into the environment. It is based on the Torbar
multi-port self-averaging pitot flow meter and offers ultra-low pressure loss coupled
with options of auto zero / span and purging.

The solution

— New stack gas installations [ Ans Feos

— Add flow measurement to existing stack gas installations — L]
that lack flow metering, either to meet the legislation or for ' 3
process information. I

— Maintenance/repair/overhaul of existing stack gas
installations, replacing the old flow meters to bring the ‘

installation up to the standards required by current | &
legislation. :

General specifications

Product ) StackFlowMaster

Application ) E Combustion exhaust gas metering in circular or rectangular stacks

Mounting i Full- or partial-insertion across stack via flanged branches

§j§§k diameters i 1to 8 meters (1.1 to 26.25 ft)

.'.If.y'p‘iucal pressure loss i< 0.1 bar

gpgrating pressure As mounting flange rating (but typically these are low pressure systems)

gpgrating temperature Maximum 1200 °C (2192 °F) depending on probe material

:Ify'p‘i“cal accuracy i 2% typically

.Pul“.qpe types _; 250r60 mm (1 or 2.36 in.) diameter probes, optionally with end supports

.Pul".qpe material ) ¢ 316L and 321H stainless steel or UNS N06625 alloy

.I.\‘/.I“c‘).g‘nting ) Insertion via flanged branch with optional end support )

y§ri§nts ) Probe and tx only, optionally with MCERTS interface, meter purging or automatic zero/spanuchecking

Tr.a‘lp‘smitter output i4..20 mA

Tr.a‘lp‘smitter mounting ) i Remote, direct on probe or within enclosure

Ag‘gpcy approvals ) MCERTS/TUV to EN 14181 and EN 15267-3

Digital communications: HART or Modbus
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Multiphase flowmeters
The radioactive-free solution

VIS Multiphase flowmeter for produced oil, gas and water

ABB VIS (VEGA Isokinetic Sampling) multiphase flowmeter is the ideal solution for
flowmetering in upstream applications close to the wellhead. Based on a unique
and patented technology, VIS provides the same accuracy of conventional test

separators with no time delay and a much lower investment cost in a product sized

radioactive-free device.

The solution

— Unique and patented technology

— Based on conventional instrumentation only (easy to
commission and maintain)

— Radioactive-free, no gamma source involved

— Portable solution in a skid-mounted configuration for
well-testing applications

— Tailored for gas storage applications

— Customizable according to specific requirements in terms
of size, material and rating

General specifications

Product

VIS Multiphase

80-100% gas volume fraction

+ 3% of reading

+ 3% of reading

+ 5% of reading

6:1 standard, 30:1 and 100:1 with special engineered solutions

Unlimited

ANSI, API, UNI or according to project specifications

DN 50 (2")...DN 300 (12"), larger sizes available on customer request

Carbon steel, duplex steel or according to customer specification or process requirements

100 bar (1450 psi) and 230 bar (3300 psi) in standard configurations,
Special configurations available according to process requirements

-40 °C (- 40 °F)...300 °C (572 °F)

ATEX CE Ex Il 1 G Ex, US Class1 division1&2, IEC zones 1&2 Exd, other approvals can be provided on request

Analog (4...20 mA), Modbus (Ethernet or serial), other standards available on request

0.3...1 bar

Footprint 0.5 x 0.8 mt, height 1.2 mt, 390 kg (for 4” ANSI 1500)

Vertical downward

Output signals

Gas, liquid and water flowrates, liquid and water density, pressure and temperature
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Vortex and swirl flow measurement
Precise and cost effective

SwirlMaster — the flowmeter with a twist — uniquely available at ABB

The SwirlMaster FSS430/450 combines excellent measuring performance and
enhanced flow calculation capability with flexibility in installation, due to low required
inlet and outlet sections. Save 75% straight pipe run by employing SwirlMaster
instead of traditional vortex meters, turbines or orifice plates.

The solution

SwirlMaster is used in almost every industry. In particular in
chemical or petrochemical, oil and gas applications or power
generation, especially in steam applications and energy
measurement. SwirlMaster helps to reduce measurement
uncertainty by 50% or more and offers significantly lower
pressure loss compared to vortex meters with reduced bore.

VortexMaster — accurate measurement of non-conductive fluids

It offers simplicity in installation and operation, excellent measuring performance
and enhanced flow calculation capability. The VortexMaster FSV430/450 provides
accurate and reliable flow measurement data and is able to compensate for
vibrations as well as pressure and temperature effects.

The solution

Whether chemical or petrochemical, oil and gas industry or
power generation, vortex flowmeters are used in almost
every industry. The integral flow computer function allows
direct mass and energy measurement with one device
especially for steam applications and energy measurement.
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Vortex/Swirl measurement for extremely dynamic flow measurement with high accuracy

— Simple, compact in-line installation

— The integral flow computer function in combination with the connectivity of remote sensors for pressure, temperature
or density allows direct mass and energy measurement with one device

— Internal temperature compensation saves investment and installation effort

— Increased plant availability, no moving parts, no wear, no maintenance

General specifications

Product

SwirlMaster

. VortexMaster

Application

Liquid, gas and steam flow measurement directly in volume, mass or energy units

Meter body style

Flanged design

Flanged or wafer design

Line sizes

Flange: 15 to 400 mm (%2 to 16 in.)

Flange: 15 to 300 mm (Y2 to 12 in.)
Wafer: 25 to 150 mm (1 to 6 in.)

Flow ranges

Liquids: 0.5...2500 m3/h
Gases/steam: 3.7...21500 m3/h

Liquids: 1...2600 m3/h
Gases/steam: 7...23500 m3/h

Flow turndown

Typically 1:30, depending on application

Typically 1:20, depending on application

Operating pressure

Up to PN160/900 Ib

Up to PN160/900 Ib

Accuracy

0.5%

0.65% for liquids, 0.90% for gases and steam

Transmitter output

Pulse output, contact output and frequency output

Pulse output, contact output and frequency output

Transmitter mounting

Remote/integral

Remote/integral

Agency approvals

IECEx, ATEX, FM, NEPSI

IECEx, ATEX, FM, NEPSI

Digital communications

HART and analog (4...20 mA)

HART and analog (4...20 mA)

Power supply

12...42 V (DC)

12...42 V (DC)

Wetted material

Stainless steel, optionally Hastelloy C, Duplex

Stainless steel, optionally Hastelloy C, Duplex
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Thermal mass flow measurement
Consistent mass measurement of gases

Sensyflow FMT400-VTS/FMT500-IG — intelligent and versatile

Sensyflow direct gas mass flowmeters operate within the widest flowrange.

Highly accurate, even at low pressure and/or low flow rates, they improve process
quality and provide easy installation and commissioning, low maintenance costs
and short response times.

The solution

Direct gas mass flowmetering solutions succeed in a

variety of industries and are essential at key stages across
the process industry, where direct mass flow measurement
combined with high accuracy, short response times, reliability
and easy installation is required. Sensyflow saves you up

to 30% set up time and 10% in gas consumption.

Sensyflow FMT200-ECO2 — compact, dynamic and universal

Sensyflow FMT200-ECQO?2 is used for pneumatics, paint robot control, compressed
air systems, gas dosing and burner control. It features compact and arbitrary
mounting. Its highly modular process connections allow a universal machine
integration and test set up.

The solution

The Sensyflow FMT200-ECO?2 is a compact, dynamic and
universal meter. It is easy to integrate in OEM solutions or
other stationary dosing equipment. The fast response time of
less than 25 milliseconds, its low weight and a great variety
of process adapters allow for flexible integration. User-friendly
system integration into customer-specific machines and the
individual control loops are very easy to realize.
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Sensyflow FMT700-P — highly dynamic and precise

It combines perfect precision, sensitivity and fast response time with user friendly
intuitive system handling. The Sensyflow FMT700-P is the reference system for
engine test benches, quality control and development applications worldwide.

The solution

At motor test benches it monitors the intake air measurement
as a very important measure for the burning process of piston
engines. Other applications include emission tests, quality

control of flow components and homologation tests.

General specifications

Product

. Sensyflow FMT400-VTS/FMT500-IG

Sensyflow FMT200-ECO2

Sensyflow FMT700-P

. All technical gases

Pneumatic, compressed air,
gas dosmg, OEM

Engine test benches, reference class
air mass flowmeter

Flanged, insertial w/0 pipe

Highly modular process connectlons

Flanged compact quick fit setup

25...3000 mm (1"...120")

8...25 mmm(‘O,31 L 1in)

DN 25...DN 200 mm (1...8")

Gases, 0...3,000,000 kg/h /
0...6,600,000 Ib/h, e.g. for
atmospheric air, N2

0...100 kg/h / (0...220 Ib/h), e.g. for
atmospheric air, N2, all common
norm/standard-volume flow units

: O...4000 kg/h /0..

.1000 g/s, air

i Upto 1:150

Upto 1: 100

Upto140

Very low / < 10Hmbar / < 0,145 psj

Low /< 100 mbar / < 10 kPa/<1 45 psi

Very Iow / <20 mbar / < O 290 psi

Up to nom. 40 bar/40*10° Pa/580psi

10 (16) bag(jo (16)*10° Pa/145(232)psi

06..25 bar abs./60.. -250 kPa/8.7...36 p3|

) 0.9% (1,85%) o. R./gas & setup dep. <3% o. rdg ) <1% Q.rdg.
¢ 4(0)...20 mA/HART 0...5V, 0.. 1OV 4(0)...20 mA 0..10V, 4 (0)...20 mA
Agency approvals ATEX zone 0,1 & 2, FM CI1 D|v1/2 ATEX zonew2 and 22 - )
Remote/mtegra] Integral ) Remot'e
HART, Profibus DPV1 Totalizer Totalizer pulse or frequency, a'djustable RS232
i 110.. 230VAC 24V AC/DC 24V DC +10% 110.. 230VAC

Stainless steel, ceramlc sensor

Aluminium body/oonnectlons glass sensor

Alumlnlum body, glass sensor

Hygienic verS|on FMT400- VTCS

Test kit avql‘lable

Pefectquck fit pipe setup

Response time

¢ <500 ms

§<25ms

i Extremely fast, typ. ~ 12 ms
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Variable area flow measurement
Low cost measurement for gases, liquids
and steam

PurgeMaster for optimum flexibility with a minimum number of components

PurgeMaster A6100 flowmeters are low capacity variable area flowmeters for both
liquid and gas with an excellent selection of material and scale lengths in a single
product family design. They feature a corrosion resistant, high strength stainless
steel body, quick, easy snap-in tube construction and a safety tested operator
protection shield.

The solution

PurgeMasters are ideal for applications such as the purging
of control lines and instrument enclosures. Their use is easily
extended into fluid sampling, liquid specific gravity, level
measurement and similar services.

FGM1190 flowmeter for a high degree of reproducibility

The wide variety of float weights and meter tubes allows the glass tube flowmeter
FGM1190 to be matched exactly to the required flow range. The three ribs, parallel
to the center axis of the meter tube, guide the float over the entire flow range.

This enables a high degree of reproducibility because the float is absolutely centered
in the meter tube.

The solution

Designed for flowrate measurements in many industries
including system manufacture, food, water treatment plants
and chemical. Agressive fluid applications are possible
because the fluid wetted parts can be made from a wide
variety of different materials.

E5EHE
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10A2235 RatoSight: stable and reliable

The RatoSight is a rugged, low cost glass tube meter providing stable and reliable
operation. Its materials selection and outstanding installation flexibility make it the

solution for visual indication of moderate viscosity liquids. It can be suited with fully
adjustable, vibration-proof magnetic switches and relays.

The solution

Suitable for automatic shutdown of heavy equipment with

forced lubrication control, extremely resilient on marine

uses, desalination RO systems and high corrosion exposure

environments.

General specifications

Product PurgeMaster A6100 FGM1190 10A2235
Application Clean, low viscosity liquids and gases Clean, low viscosity liquids and gases Clean liquids and gases
Mounting Vertically, in line, wall/surface or Vertically, in line Vertically, in line

back of panel

Connections

Y in. NPT or BSPP female,
vertical or horizontal

¥4 1o 2 in. threaded, DN10 to DN50 flanged,
SC15 to SC50 hygienic (DIN11851), vertical

Y2 to 2 in. threaded NPTl —
horizontal/vertical

Seals

Buna N, Viton® ,EPR, Kalrez™

BUNA N, Viton®, EPDM

BUNA N, Viton®

Flow range

Full scale water flows from
0.58...2200 cm®¥/min

Water flows from 0.002...17600 I/h

Water flows: up to 50 gpm
Air: up to 110 SCFM

Flow turndown

Typically 10:1

Typically 10:1

Typically 10:1

Operating pressure

Up to 18 bar (261 Ibf/in 2 g)

Up to 18 bar (261 Ibf/in 2 g)

Up to 12 bar-g (175 PSIG or Ibf/in 2 g) )

Operating temperature

Up to 120 °C (248 °F)

Up to 180 °C (356 °F)

Up to 121 °C (250 °F)

Nominal scale lengths

38, 76, 125 or 250 mm (172, 3, 5 & 10 in.)

100, 130 or 250 mm (4, 5 and 10 in.)

Accuracy

Class 1.6 to class 10, depending on
tube diameter and scale length

Class 1.6 to Class 6, depending on
tube diameter and float type

Standard 2-10%
Calibrated 3-5%, size dependent

Flow control: - Alarms
- Regulation

Proximity sensors, up to 2 off

SS needle valve option, brass or
SS flow regulator option

Inert gas switches, up to 2 off

Reed Switch — min/max/both

Tube/end con. materials

Glass/brass, 316SST or KYNAR™

Stainless steel, PVC or PVDF

Glass/brass

Float materials

Glass, Sapphire, Carboloy, Tantalum
and Stainless steel

St. steel, Glass, Sapphire, Carboloy, PVC,
Tantalum, Hastelloy™, Aluminium, PTFE

Brass: Liquids, Aluminum: Gases

Chassis

Stainless steel

Stainless steel

Bronze
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Variable area flow measurement
Low cost measurement for gases, liquids
and steam

VA Master 10A4500 - the one for all solution

The VA Master is one of the highest quality and versatile variable area flowmeters
on the market and is proven over a long history. Fully retrofitable with several float
and tube designs for practically any clean liquid or gas process. Its wide view angle
visibility, highly stable stainless steel frame and alarming capabilities make the

VA Master the one for all solution.

The solution

The 10A4500 is suitable for gas and liquid applications.
Beneficial for processes with low to no pipe run availability
and low pressure loss limitations. It is particularly useful for
aggressive and corrosive liquid measurement with the use
of PTFE float and PVC fitting options.

FAM3200 flowmeter for small gas and liquid flows

The FAM3200 is an armored purgemeter designed to meter small gas and liquid
flows. This meter is especially suited for applications with cloudy, opaque or
aggressive fluids in chemical and pharmaceutical industries, gas analyzers, process
systems, well systems and wherever glass metering tubes cannot be used for
safety reasons.

The solution

— Water purification

— Gas sampling systems, nitrogen generators
— Burner control

— Chemical injection

— Food and beverage applications
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FAM540 flowmeter — first choice for oil rigs and chemical plants

Provided with a digital display, the all-metal variable area flowmeter is ideal for
tough industrial flow measurement of liquids, steam and gases. It is resistant
against salt spray and other external influences, reliable and precise.

The solution

Proven in many applications even under hardest conditions
FAM540 flowmeter is suited where high pressure and/or high
temperature operating conditions exist.

— Deionization, water purification, waste water treatment

— Gas sampling systems, nitrogen generators

Power utility applications, cooling water, burner control
Corrosive liquids, chemical injection

— Food and beverage applications

ofi

General specifications

Product VA Master 10A4500 FAM3200 FAM540
Application Clean, low viscosity liquids and gases Clean, low viscosity liquids and gases Clean liquids, gases ands steam
Mounting Vertically, in line Vertically, in line or wall-mounted Vertically, in line

Connections

2 to 2 in. threaded NPT/flanged
CL150 - horizontal/vertical

Y4 in. to 1 in. threaded,
vertical or horizontal

Y2 in. to 4 in., flanged,
hygienic (DIN, SMS), vertical

Flow ranges

Water flows: 0.2...90 GPM
Air: 1...160 SCFM

Water flows: 1...3000 I/h

Water flows: 0.028...120 m%h

Flow turndown

Typically 10:1

Typically 10:1

Typically 10:1

Operating pressure

Up to 18 bar (261 Ibf/in 2 g)

Up to 100 bar (1450 Ibf/in 2 g)

Up to 100 bar (1450 Ibf/in 2 g)

Operating temperature

Up to 121 °C (250 °F)

Up to 180 °C (356 °F)

Up to 400 °C (752 °F)

Nominal scale lengths

Standard: 250 mm (10 in)

Accuracy

Standard: 2%, Calibrated: 1 % full scale

Class 6

Class 1.6 (Class 2.5: PTFE lined tube opt.) )

Repeatability

0.5% full scale

Flow control: - Alarms
- Regulation

Inert gas switches, up to 2 off

Slot sensors, up to 2 off

SS needle valve option, brass or
SS flow regulator option

Slot sensors, up to 2 off

Alarm amplifier power

24 DC, 110 VAC, 230 VAC

24 VDG, 110 VAC, 230 VAC

24 VDC, 110 VAC, 230 VAC

Transmitter option

4...20 mA, 2-wire

4...20 mA, 2-wire

Tube/end con. materials

Stainless steel, PVC

Tube material

Borisilicate glass

Stainless steel

Stainless steel, optional PTFE lined

Float material

Stainless steel, HastelloyTM, PVC, PTFE

Stainless steel

St. steel, opt. PTFE lined/float damping

Chassis

Stainless steel
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Flow computers
Spirit IT Flow-X Series

Flow-X flow computers offer the most advanced measurement technology,
combined with powerful and flexible computation and communication capabilities.

Flow-X calculates and controls liquid and gas flows, according to the highest
measurement standards. The core element is the Flow-X module that can be
combined in various enclosures for single or multi-stream solutions. Each module
offers real-time digital and analog signal processing, and advanced control features,
such as: Proving, sampling, batching, valve control and PID logic.

The solution

— Flexible, compact and modular design to suit any gas or
liquid application

— Compatible with most flow meters, transmitters and other
field equipment

— Speed and power: Modern hardware to ensure the highest
accuracy (0.002% at 20 °C) and to enable advanced
software features

— High level of security and traceability: personal user-login
with historical log of user activity

— User-friendly touch-screen

— Remote access through web server interface

General specifications per Flow-X/M module

Input i Analog inputs (4...20 mA) 6 Total number of analog inputs + HART inputs = 6
4-wire PRT inputs P2 o .
HART loop inputs iy Total number of digital |r1puts + digital outputs +
. : pulse outputs + density inputs + sphere detector
: Pulse inputs (up to 1 MHz) i inputs = 16
Density inputs (100 ps - 5000 ps) P4
Digital inputs 16
.............. Sphere detector inputs P4
Output : Digital outputs 16
Pulse outputs (max. 10Hz) P4
¢ Analog outputs (4...20 mA) i 4
i Prover bus outputs ( 1MHz) P2
.............. Frequency outputs (max 10 KHz) P4
Interfaces | RS485/RS232 2
"""""""""""""" . RJ45 2
Power supply 24V DC - 32V DC, normal 24 V DC
Processors ¢ 32-bit microprocessor with math coprocessor and FPHQA e
Memory 1 GB on-board memory for time-stamped data, report archive an d audit trail
General specifications per Flow-X enclosure
.lf!gy\'/:‘X/P max. 4 E[QW-X/M modules approx. max. 14 kg ‘ 354.83{‘482 x 135 mm ('hux w x d) ‘ 139 x 18.98 x 5.31 iurj‘c':‘h (h x w x d)
.lf!gy\'/:‘X/R max. 8 E[QW-X/M modules approx. max. 7kg 237.533 139 x 294 mm 93>< 55x11.6inch
Flow-X/C : 1 Flow-X/M module i approx. max. 3kg 237.5 x 139 x 145 mm 9.3 x5.5x5.7 inch
Flow-X/S 1 Flow-X/M module approx. max. 2.5kg : 250 x 142 x 164.1 mm : 9.8x5.6x6.46inch
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Flow computers
Spirit T eXLerate supervisory software

eXlLerate is a software platform developed specifically for flow metering supervisory
systems within the oil and gas industry. With eXLerate we make flow measurement
systems better, smarter and more accurate.

eXlLerate provides an automation solution for many oil and gas applications:
Local or corporate flow measurement systems, crude gathering, meter calibration
facilities, truck or ship loading and tank terminal automation. eXLerate offers
comprehensive HMI tools to control and manage measurement data. In the critical
process of oil and gas custody transfer, reliability is essential. eXLerate offers fully
synchronized and integrated redundancy, guaranteeing a consistent environment.

The solution  E—————
— Accurate and flexible communication with field equipment Eenrees wery Ly rreeer
— Searchable measurement and audit historical data RPN 1y = M
— Sophisticated and flexible oil and gas production reports _. — — — '
— Extensive set of flow and fluid property calculations e . - N
— Embedded Virtual Flow Computing (VFC) functionality
— Integrated instrument validation & calibration functionality F e “
L —— o —
— —
R e
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Flow computers
Totalflow

Flow computers and RTUs for accurate and reliable flow measurement and

automation of natural gas.

All ABB flow computers and RTUs comply with API, AGA, and ISO standards for
custody-transfer electronic measurement devices and for flow rate, volume and
energy calculations. In addition, all calculations are performed once per second
and historical flow volumes and data logs can be stored for more than 40 days.

The solution

— Automate and control right from the office | i r ABS [ xot
— Measure in compliance with AGA/API standards ' | -
— Cost savings and increased revenues {131 (111 ; P
— Multi-tube capabilities for control of large sites | i H |
- Explosion-proof, cast aluminum models available i ‘ I |I | T Al eilen
{1 roracriow g <
—_— =
General specifications
Flow computers Enclosure Approximate Maximum Maximum Supports Integrated
type/size i weight i input/output i battery i automation i multivariable
¢ (without battery) | modules © capacity © applications : transducer
Pi.f‘fg'r‘ential flow computers .
Small enclosure 135 Ibs ‘o . 26AH o °
Medium enclosure : 15 Ibs 3 26AH ° o
Large enclosure 29 Ibs 6 52AH o °
Medium enclosure : 15.1 Ibs 4-Point I/0 opt. 26AH .
i expansion card !
EX explosion-proof 16.5 lbs 12-Point I/0O opt. Internal battery ° °
enclosure ‘ © expansion card  { not supported
Small enolosurg 11.5 Ibs 0 26AH . .
) i Medium enclosure | 12 Ibs 3 26AH . o
‘ i Large enolosurg 27 Ibs 6 52AH ° °
Medium enclosure : 15.1 lbs 4-Point I/0 Opt. 26AH °
expansion Card
EX explosion-proof i 16.5 Ibs 12-Point I/0 Opt. i Internal battery ° °
i enclosure expansion card not supported
Small enclosurg . 15 1bs 3 | 26AH °
Medium enclosyre 29 Ibs 6 52AH °
Large enclosur@ 45 Ibs 14 140AH °
X-Large enclosure : 60 Ibs 22 Internal battery °
: : ¢ not supported
XRCS* 6990 Panel mount ©121bs ¢ 6 per board © 26/30AH .

¢ (max. 2 boards)

*XRCG4 6895 also has 20 fused power terminals (DIN rail mounted) and 259 mini terminal connections (mini DIN rail mounted).
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Flow computers
Universal measuring computer FCU

FCU200 and FCU400 for various signal processing applications

The FCU is a universal measurement computer that combines the very latest
communication methods with many years of expertise in the field of measurement
technology. Reliable microelectronics, developed in line with standards

DIN EN ISO 1434-1...6 and OIML75. The physical "density" and "enthalpy"
values of steam and water are calculated in accordance with the latest version

of industry standard IAPWS-IF 97.

The solution

— FCU200-W: Heat quantity, cold quantity computer for

water and brine

— FCU400-S: Steam, saturated steam computer (flow, heat)

- FCU400-G: Gas flow computer, gas translator [ e ) A’".
— FCU200-T: 2-channel current-pulse converter ‘ iLERS | —
— FCU400-P: Signal combination, highly-precise AT measure- i"‘
ment, totalizing, leakage measurement, y |
R = = ==

boiler water-level, measurement, etc.

— FCU400-IR: Contactless temperature monitoring

General specifications

Product Universal measuring computer FCU200/400

Application Heating-, cooling-, steam-, gas-calculation, temperature monitoring

gg!gulation Of density/enthalpy for water/steam with industry standard IAPWS-IF 97

Input 4...20 mA inputs and 2-wire transmitter supply, precision inputs for 4-wire Pt100
Pulse/frequency input (0...10 kHz)

Output Active mA-outputs/passive pulse outputs

P‘i.gp‘lay Three-line display with background lighting

Basic board Electrically isolated I/Os, infrared interface

M-BUS, MODBUS, PROFIBUS communication (converter)

IP 65, IP 40 (only in the case of FC400-IR)

24V DC, 24V AC, 110 V AC, 230 V AC

< 0.2% of end value

Aggyracy Accuracy class of calculator EN 1434-1, OIML 75 class 2
“Qgr‘t‘ification PTB (Germany) EN1434 for custody transfer by Water, GOST approval
Mounting i DIN rail mounting or wall mounting 144 mm x 72 mm x 183 mm, panel mounting 144 mm x 72 mm x 117 mm
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Control systems
Scalable systems for the entire plant

A reliable, cost effective and easy to use process automation system is one of the
most important success factors for a production facility.

ABB delivers the right level of control and safety solutions
for all kinds of process and power automation needs with
the best lifecycle support to protect client investment and
maximize the return on asset investments already made.

Our offering consists of

System 800xA — the automation flagship for control and
monitoring, instrumentation, electrical integration, safety
and maintenance for process industries

Freelance — the easy-to-use distributed control system
for process applications

Compact Product Suite — process control components
for PLC/SCADA automation solutions

Safety Systems — complete TUV certified safety system
that complies with IEC 61508 and IEC 61511 standards
Totalflow products include pre-programmed and/or
user-designed software applications that allow remote

reporting, automation, and control of oil and gas custody

transfer. AGA calculations are included

These automation solutions are available all over the world
via ABB’s offices and selected authorized value providers.

ABB’s automation solutions integrate the intelligence
embedded in today’s field devices into the control system,
thus making it available for plant and business processes.
The result streamlines work to achieve lower deployment
costs, better process and product quality, and improved
availability. These industrial automation solutions provide
you with the technology needed to achieve a sustainable
competitive advantage in today’s challenging business
environment. They lay the foundations for continuous
improvement in life cycle and operations, providing a new
dimension in information flow and resulting in time savings,
better engineering and a real increase in productivity.

As the world’s largest supplier of process control systems, ABB’s automation
systems give you the best platform to optimize your plant and safely operate your
industrial processes.
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Services for flow measurement products
Performance optimization solutions

Dedicated to optimizing your plant productivity and performance, ABB’s services
enable improved utilization and performance of your equipment, processes,

and personnel. ABB’s service specialists are strategically located to support all
products and systems globally. ABB’s broad scope of services lays the foundation
for end-to-end support for your enterprise.

Flow calibration and verification services — Repairs and calibration
— Utilizing ABB’s strategically located flow calibration facilities - Spare parts and consumables
ABB offer calibration services for all ABB products and — Support, remote service, and training
third party products including control valves — Maintenance support agreements
— To check the performance of products installed in the — In the field meter verification
field ABB offer a range of services from flow profiling — Meter recalibration
and site surveying to in-situ calibration using invasive or
non-invasive flow measurement techniques. Life-cycle services
— ABB service provide verification services using a suite — ABB service specialists are available to assess the condition
of verification tools and experience to ensure your product of your equipment. Providing advice on the optimum time
continues performing for replacement, or extending the life of your asset by
upgrading, refurbishing or recalibrating
Full list of ABB’s performance optimization services — To ensure products always operate correctly ABB service
— Consulting specialists can take care of installation and commissioning
— Installation and commissioning and provide annual maintenance and verification services
— Maintenance and field services — To allow a company’s maintenance personnel to respond
— Asset management systems to all situations now and in the future, ABB provide suitable
— Fieldbus and wireless solutions training options.
— Project execution — If a problem does occur ABB can provide spare parts,
— Migration and upgrades ensuring the right spare part is delivered and fitted quickly

and within the agreed timeframe

ABB service — value added services for bottom-line results.
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Contact us

To find your local ABB contact visit:

www.abb.com/contacts

For more product information visit:
www.abb.com/flow

Note:

Copyright© 2014 ABB
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Data Sheet DS/FEP300-EN Rev. J

Electromagnetic flowmeter

The process industry's first choice

Measurement made easy

One solution for all your needs
— The versatile product tailored to meet all your process
applications

Versatile and simple configuration

— Through glass configuration eliminating the need to remove
the cover and reducing commissioning time

— Soft key based functionality

— “Easy Set-up” function

State-of-the-art memory technology
— Revolutionary data storage enables transmitter interchange
without the need for reconfiguration

ScanMaster in situ verification software option
— Allows the customer to perform in situ verification of the
flowmeter and plant

Advanced diagnostics for real-life situations

— Simplified plant trouble shooting increases productivity and
process safety

— Status messages in accordance with NAMUR

— Help texts in the display

Un-paralleled service ability

— Fault finding help texts in the display

— Minimized down time with replaceable electronics cartridge

— Universal transmitter reduces spare parts inventory costs
and storage costs

Approvals for explosion protection
— In accordance with ATEX, IECEx, FM, cFM, NEPSI and
GOST

HART, PROFIBUS PA, FOUNDATION fieldbus
— Access to all status information

Power and productivity “ .. ..
MDD

for a better world™
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The Company

ABB is an established world force in the design and
manufacture of instrumentation for industrial process control,
flow measurement, gas and liquid analysis and environmental
applications. As a world leader in process automation
technology our worldwide presence, comprehensive service
and application oriented know-how make ABB a leading
supplier of flow measurement products.

Introduction
Setting the standard for the process industry

ProcessMaster is designed specifically to meet the increased
requirements on advanced flowmeters. The modular design
concept offers flexibility, cost-saving operation and reliability
whilst providing a long service life and exceptionally low
maintenance.

Integration into ABB asset management systems and usage
of the selfmonitoring and diagnostic functions increase the
plant availability and reduce downtimes.

ScanMaster - the diagnostic tool

Can | rely on the measured values?

How can | determine the technical condition of my device?
ScanMaster can answer these frequently asked questions.
And ScanMaster allows you to easily check the device for
proper functioning either through its Infra-red service port or
through the HART commands.

Advanced diagnostic functions

Using its advanced diagnostic functions, the device monitors
both its own operability and the process.

Limit values for the diagnostic parameters can be set locally.
When these limits are exceeded, an alarm is tripped.

For further analysis, the diagnostic data can be read out via
an advanced DTM. Critical states can, thus, be recognized
early and appropriate measures can be taken.

As a result, productivity is increased and downtimes are
avoided. The status messages are classified in accordance
with the NAMUR recommendations.

In the event of an error, a diagnostic-dependent help text
appears on the display which considerably simplifies and
accelerates the troubleshooting procedure. The gives
maximum safety for the process.

Flow performance

Using a higher excitation frequency for the transmitter,
ProcessMaster is a flowmeter with an especially short
response time. With its advanced filtering methods, the device
improves accuracy even under difficult conditions by
separating the noise from the measuring signal. This leads to
a maximum measuring error of 0.2 % of rate. Self-cleaning,
double-sealed polished measuring electrodes enhance the
device's reliability and performance.

Easy and quick commissioning

Advanced data storage inside the sensor eliminates the need
to match sensor and transmitter in the field. The on-board
sensor memory automatically identifies the transmitter. On
power-on, the transmitter self-configuration

function is run. and replicates all sensor data and TAG
specific parameters into the transmitter. This eliminates the
opportunity for errors and leads to an increased startup speed
and reliability.

Intuitive, convenient navigation

The factory-set parameters can be modified quickly and easily
via the user-friendly display and the non-contact buttons,
without opening the housing.

The "Easy Set-up" function reliably guides unpracticed users
through the menu step by step.

The softkey-based functionality makes handling a breeze - it's
just like using a cell phone. During the configuration, the
permissible range of each parameter is indicated on the
display and invalid entries are rejected.
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Universal transmitter - powerful and flexible

The backlit display can be easily rotated without the need for
any tools. The contrast is adjustable and the display fully
configurable. The character size, number of lines and display
resolution (number of decimals) can be set as required. In
multiplex mode, several different display options can be pre-
configured and invoked one after the

other.

The smart modular design of the transmitter unit allows for
easy disassembly without the need to unscrew cables or
unplug connectors.

Whether count pulses, 20 mA signals or the status output are
active or passive, the universal transmitter always delivers the
correct signal. HART is wused as the standard
protocol.Optionally, the transmitter is available with
PROFIBUS PA or FOUNDATION fieldbus communication.
The universal transmitter simplifies the spare parts inventory
and reduces the stockholding costs.

Assured quality

ProcessMaster is designed and manufactured in accordance
with international quality procedures (ISO 9001) and all
flowmeters are calibrated on nationally-traceable calibration
rigs to provide the end- user with complete assurance of both
quality and performance of the meter.

ProcessMaster - always the first choice

ProcessMaster sets the standard for the process industry. It
meets the various requirements of NAMUR. ProcessMaster is
a universal device according to the Pressure Equipment
Directive. In compliance with the requirements of NAMUR, the
devices are categorized under category Il for pipelines. As a
result, ProcessMaster can be used universally. This reduces
costs and increases safety.

Overview of the ProcessMaster series

ProcessMaster is available in two series. ProcessMaster 300,
which sets the standard in Process Flow measurement and
ProcessMaster 500 with best in class extended functionality
and options. The following table gives an overview.

ProcessMaster
FEP300 | FEP500

Measuring accuracy

0.4 % (optionally 0.2 %) of rate X )

Measuring accuracy

0.3 % (optionally 0.2 %) of rate ) X

Batch functions
Presetting counter, overrun correction, - X
external start/stop, batch end contact

Other software functions
Mass units, editable counter,
Two measuring ranges -
Graphic display

Line recorder function

Diagnostic functions

Detection of gas bubbles or deposits on
electrodes, conductivity monitoring,
temperature monitoring, finger print, trend
Partially filled

Recognition through partial filling electrode X X
(TFE)

Hardware options

Versions for extremely abrasive fluids:
. Ceramic carbide liner, - X
. Wolfram carbide electrodes,

. Double layer electrodes
Startup functions

Grounding check

Fieldbus

PROFIBUS PA, FOUNDATION fieldbus
Verifications / Diagnostic tool

ScanMaster

This data sheet describes ProcessMaster 300.
For ProcessMaster 500 refer to data sheet DS/FEP500
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Overview - models
Integral mount design
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Measured value error

Standard: 0.4 % of rate, Optional: 0.2 % of rate

Nominal size range

DN 3...2000 (1/10“... 80 ")

Process connection

Flange in accordance with DIN 2501 / EN 1092-1, ASME B16.5/B16.47, JIS, AS2129

Nominal pressure

PN 10 ... 100, ASME CL 150, 300, 600, 900, 1500, 2500

Lining Hard rubber (DN 15 ... 2000), Soft rubber (DN 50 ... 2000), PTFE (DN 10 ... 600),
PFA (DN 3 ... 200), ETFE (DN 25 ... 600), Linatex (DN 50 ... 600)

Conductivity > 5 pS/cm (20 pS/cm for demineralized water)

Electrodes Stainless steel, Hastelloy B, Hastelloy C, Platinum-iridium, Tantalum, Titanium, Tungsten
carbide

Process connection material Steel, stainless steel

IP rating IP 65, IP 67

Measuring medium temperature

-25...180 °C (-13 ... 356 °F)

Power supply

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

Current output

4 ... 20 mA, active or passive

Pulse output

Can be configured locally as active or passive

Contact output / Contact input

Optocoupler, programmable function

Display

Graphical display, configurable

Housing

Integral mount design, choice of single-compartment housing or dual-compartment housing

Communication

HART protocol (standard), PROFIBUS PA, FOUNDATION fieldbus (option)

Explosion protection approvals

+ ATEX/IECEx zone 1, 2, 21, 22 * NEPSI zone 1, 2
* FM/cFM CI 1 Div 1 (< DN 300), Cl 1 Div 2 +  GOST zone 1, 2

Pressure Equipment Directive 97/23/EC

Conformity assessment in accordance with category I, fluid group 1

CRN (Canadian Reg. Number)

On request

1)  Single-compartment housing
2) Dual-compartment housing
3) Sensor Design Level ,B*

4)  Sensor Design Level ,B“, All stainless steel Version

5) Sensor Design Level ,C*, DN 25 ... 600

DS/FEP300-EN
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Remote mount design

Flowmeter sensor

FEP321 FEP325 FEP325
(without explosion (Zone 2/ Div. 2) (Zone 1/ Div. 1)
protection)
1) 12) 1) 1)
i -
‘o i ‘:i‘ ,"‘ — »!
,“t*\ A 1 ai‘ 3 ‘ i_}\“ =
|\ W
o I G01083-02 G00489-01 ) 600489-01
Transmitter
FET321 FET325 FET321 FET325 FET325 FET321
(without explosion (Zone 2, Div. 2) (without explosion (Zone 1, Div. 1) (Zone 2, Div. 2) (without explosion
protection) protection) protection)

3)

G01084-02 G01084-02 G01084-02 G00863-02 G01084-02 G01084-02
Flowmeter sensor
Measured value error Standard: 0.4 % of rate, Optional: 0.2 % of rate
Nominal size range DN 3 ...2000 (1/10“ ... 80 %)
Process connection Flange in accordance with DIN 2501 / EN 1092-1, ASME B16.5/B16.47, JIS, AS2129
Nominal pressure PN 10 ... 100, ASME CL 150, 300, 600, 900, 1500, 2500
Lining Hard rubber (DN 15 ... 2000), Soft rubber (DN 50 ... 2000), PTFE (DN 10 ... 600),
PFA (DN 3 ... 200), ETFE (DN 25 ... 600), Linatex (DN 50 ... 600)
Conductivity > 5 pS/cm (20 yS/cm for demineralized water)
Electrodes Stainless steel, Hastelloy B, Hastelloy C, Platinum-iridium, Tantalum, Titanium, Tungsten
carbide
Process connection material Steel, stainless steel
IP rating IP 65, IP 67, IP 68, (NEMA 4X)
Measuring medium temperature -25...180 °C (-13 ... 356 °F)
Transmitter
Power supply 100 ... 230 V AC (-15/ +10%), 24 V AC (-30 / +10%), 24 V DC (-30 / +30%)
Current output 4 ... 20 mA, active or passive
Pulse output Can be configured locally as active or passive
Contact output / Contact input Optocoupler, programmable function
Display Graphical display, configurable
Housing Field-mount housing: choice of single-compartment housing or dual-compartment housing
Communication HART protocol (standard), PROFIBUS PA, FOUNDATION fieldbus (option)
Approvals
Explosion protection approvals « ATEX/IECEx zone 1, 2, 21, 22 *  NEPSI zone 1, 2
*« FM/cFMCI1Div1(<DN300),Cl1Div2 « GOSTzone1,?2
Pressure Equipment Directive 97/23/EC Conformity assessment in accordance with category 1, fluid group 1
CRN (Canadian Reg. Number) On request

1)  Sensor Design Level ,B*

2) Sensor Design Level ,.C*, DN 25 ... 600
3)  Single-compartment housing

4)  Dual-compartment housing
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Specification - general

Reference conditions
According to EN 29104

Fluid temperature

20 °C (68 °F) + 2 K

Ambient
temperature

20 °C (68 °F) + 2 K

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.

Maximum measuring error

Impulse output

- Standard calibration:
+ 0.4 % of measured value,
+0.02 % Qmaxp, (DN 3 ... 2000)
- Optional calibration:

+ 0.2 % of measured value,
+0.02 % Qmaxp, (DN 10 ... 600, 800)

Qmax,,: See table in Section ,Flowmeter sizes, flow range®

on page 7.

%
2.0
1.5 r
Y 1.0 |\
\s
0.5 AN e e = = = = = = — —
O~ riTrTT
10 40 60 80 100 Q/QmaxDN
0 1 2 4 6 8 10 v [m/s]
X 600473
Fig. 1

Y Accuracy + of measured value in [%]
X Flow velocity v in [m/s], Q / Qmaxpy [%]

Analog output effects
Same as pulse output plus *0.1 % of measured value

£ 0.01 mA

Reproducibility, response time

Reproducibility

< 0.11 % of measured value,
tmeas = 100s,v=0.5... 10 m/s

Response time of
current output with
damping of

0.02 seconds

As step function 0 ... 99 %

51> 200 ms at 25 Hz excitation
frequency

5 1> 400 ms at 12.5 Hz excitation
frequency

51> 500 ms at 6.25 Hz excitation
frequency
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Flowmeter sizes, flow range

The flow range end value can be set between 0.02 x Q,,,,DN and 2 x Q,,,,DN.

Nominal diameter Min. flow range end value QaxDN Max. flow range end value
DN " 0.02 x Q;,,xDN (= 0.2 m/s) 0..=10 m/s 2 x Q,axDN (=20 m/s)
3 110 0.08 I/min (0.02 US gal/min) 4 I/min (1.06 US gal/min) 8 I/min (2.11 US gal/min)
4 5/32 0.16 I/min (0.04 US gal/min) 8 I/min (2.11 US gal/min) 16 I/min (4.23 US gal/min)
6 1/4 0.4 I/min (0.11 US gal/min) 20 I/min (5.28 US gal/min) 40 I/min (10.57 US gal/min)
8 5/16 0.6 I/min (0.16 US gal/min) 30 I/min (7.93 US gal/min) 60 I/min (15.85 US gal/min)
10 3/8 0.9 I/min (0.24 US gal/min) 45 1/min (11.9 US gal/min) 90 I/min (23.78 US gal/min)
15 1/2 2 I/min (0.53 US gal/min) 100 I/min (26.4 US gal/min) 200 I/min (52.8 US gal/min)
20 3/4 3 I/min (0.79 US gal/min) 150 I/min (39.6 US gal/min) 300 I/min (79.3 US gal/min)
25 1 4 1/min (1.06 US gal/min) 200 I/min (52.8 US gal/min) 400 I/min (106 US gal/min)
32 11/4 8 I/min (2.11 US gal/min) 400 I/min (106 US gal/min) 800 I/min (211 US gal/min)
40 11/2 12 l/min (3.17 US gal/min) 600 I/min (159 US gal/min) 1200 I/min (317 US gal/min)
50 2 1.2 m3/h (5.28 US gal/min) 60 m3/h (264 US gal/min) 120 m3/h (528 US gal/min)
65 21/2 2.4 m3/h (10.57 US gal/min) 120 m3/h (528 US gal/min) 240 m3/h (1057 US gal/min)
80 3 3.6 m3/h (15.9 US gal/min) 180 m3/h (793 US gal/min) 360 m3/h (1585 US gal/min)
100 4 4.8 m3/h (21.1 US gal/min) 240 m3/h (1057 US gal/min) 480 m3/h (2113 US gal/min)
125 5 8.4 m3/h (37 US gal/min) 420 m3/h (1849 US gal/min) 840 m3/h (3698 US gal/min)
150 6 12 m3/h (52.8 US gal/min) 600 m3/h (2642 US gal/min) 1200 m3/h (5283 US gal/min)
200 8 21.6 m3/h (95.1 US gal/min) 1080 m3/h (4755 US gal/min) 2160 m3/h (9510 US gal/min)
250 10 36 m3/h (159 US gal/min) 1800 m3/h (7925 US gal/min) 3600 m3/h (15850 US gal/min)
300 12 48 m3/h (211 US gal/min) 2400 m3/h (10567 US gal/min) 4800 m3/h (21134 US gal/min)
350 14 66 m3/h (291 US gal/min) 3300 m3/h (14529 US gal/min) 6600 m3/h (29059 US gal/min)
400 16 90 m3/h (396 US gal/min) 4500 m3/h (19813 US gal/min) 9000 m3/h (39626 US gal/min)
450 18 120 m3/h (528 US gal/min) 6000 m3/h (26417 US gal/min) 12000 m3/h (52834 US gal/min)
500 20 132 m3/h (581 US gal/min) 6600 m3/h (29059 US gal/min) 13200 m3/h (58117 US gal/min)
600 24 192 m3/h (845 US gal/min) 9600 m3/h (42268 US gal/min) 19200 m3/h (84535 US gal/min)
700 28 264 m3/h (1162 US gal/min) 13200 m3/h (58118 US gal/min) 26400 m3/h (116236 US gal/min)
760 30 312 m3/h (1374 US gal/min) 15600 m3/h (68685 US gal/min) 31200 m3/h (137369 US gal/min)
800 32 360 m3/h (1585 US gal/min) 18000 m3/h (79252 US gal/min) 36000 m3/h (158503 US gal/min)
900 36 480 m3/h (2113 US gal/min) 24000 m3/h (105669 US gal/min) 48000 m3/h (211337 US gal/min)
1000 40 540 m3/h (2378 US gal/min) 27000 m3/h (118877 US gal/min) 54000 m3/h (237754 US gal/min)
1050 42 616 m3/h (2712 US gal/min) 30800 m3/h (135608 US gal/min) 61600 m3/h (271217 US gal/min)
1100 44 660 m3/h (3038 US gal/min) 33000 m3/h (151899 US gal/min) 66000 m3/h (290589 US gal/min)
1200 48 840 m3/h (3698 US gal/min) 42000 m3/h (184920 US gal/min) 84000 m3/h (369841 US gal/min)
1400 54 1080 m3/h (4755 US gal/min) 54000 m3/h (237755 US gal/min) 108000 m3/h (475510 US gal/min)
1500 60 1260 m3/h (5548 US gal/min) 63000 m3/h (277381 US gal/min) 126000 m3/h (554761 US gal/min)
1600 66 1440 m3/h (6340 US gal/min) 72000 m3/h (317006 US gal/min) 144000 m3/h (634013 US gal/min)
1800 72 1800 m3/h (7925 US gal/min) 90000 m3/h (396258 US gal/min) 180000 m3/h (792516 US gal/min)
2000 80 2280 m3/h (10039 US gal/min) 114000 m3/h (501927 US gal/min) 228000 m3/h (1003853 US gal/min)
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Specifications - sensor

IP rating

According to EN 60529
IP 65, P 67, NEMA 4X
IP 68 (for remote mount design only)

Pipeline vibration
According to EN 60068-2-6,
transmitter housing only

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

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

applies to aluminium

Temperature data

The temperature range of the device is dependent upon a
number of factors which influence the specification. These
factors include - fluid temperature, ambient temperature,
operating pressure, lining material and hazardous area
classifcation.

Storage temperature
-40 ... 70 °C (-40 ... 158 °F)

Minimum permissible pressure as a function of fluid
temperature

. Lining Nominal Poperating  at  Toperating !
Installation length diameter | mbar abs.
The flange devices comply with the installation lengths | Hard rubber |15...2000 |0 <90°C (194 °F)
specified in VDI/VDE 2641, ISO 13359, or according to (172 ... 80") <80°C (176 °F) 2
DVGW (process sheet W420, design WP, ISO 4064 short). Soft rubber | 50...2000 |0 <60 °C (140 °F)
(2 ...80")
Signal cable PTFE 10 ... 600 270 <20°C (68 OF)
. (3/8 ... 24") | 400 <100 °C (212 °F)
For remote mount design only 500 <130 °C (266 °F)
A 5 m (16.4 ft) cable is supplied. Thick PTFE, |25 ...80 0 <180 °C (356 °F)
If you require more than 5 m (16.4 ft), a signal cable can be high-temp. 100 ... 250 |67 <180 °C (356 °F)
separately purchased (for ordering informations see the design 300 27 < 180 °C (356 °F)
following table or section 0 "Accessories" on page 67). PFA 3200 0 <180 °C (356 °F)
(1110 ... 8"
Signal cable ETFE 25..600 | 100 <130 °C (266 °F)
Application D173D031U01 | D173D027U01 (1...24"
Non-Ex. (< DN15) X v Linatex 2) 50 .. 600 0 <70°C (158 °F)
Non-Ex. (= DN15) v v (2...24%
Zone 2 / Div. 2 (< DN1 5) X v 1)  For CIP/SIP cleaning, higher temperatures are permitted for limited time periods; refer to
- the table titled "Maximum permissible cleaning temperature*.
Zone 2/ Div. 2 (= DN15) v v 2)  Only China production site.
Zone 1/ Div. 1 :
(all nominal diameter) X < Liner approvals upon request, please contact ABB.

X Application not permissible
v Application permissible

Standard on delivery

For the transmitter designed for use in zone 1, Div 1 (model
FET325), 10 m (32.8 ft) of signal cable is permanently
connected to the transmitter.

Signal cable length and preamplifier

A preamplifier is required for cables > 50 m (164 ft).
Maximum signal cable length between flowmeter sensor and
transmitter:

Preamplifier
Without
With

Signal cable length
Max. 50 m (164 ft) for conductivity 2 5 pS/cm
Max. 200 m (656 ft) for conductivity = 5 uS/cm

Maximum 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. Tmax - A °C
(A °C =Tamb - 25 °C).
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Maximum ambient temperature as a function off measuring medium temperature

Note

When using the device in potentially explosive areas, the additional temperature specifications in the section tited must be

observed.

Integral mount design (standard sensor design)

Lining

Flange material

Ambient temperature

Minimum

Maximum

Measuring medium temperature

Minimum

Maximum

Hard rubber

Steel

-10 °C (14 °F)

60 °C (140 °F)

-10 °C (14 °F)
-5°C (23 °F) 1)

90 °C (194 °F)

80 °C (176 °F) 1)

Hard rubber

Stainless steel

-15 °C (5 °F)

60 °C (140 °F)

-15 °C (5 °F)
-5°C (23 °F) 1)

90 °C (194 °F)

80 °C (176 °F) 1

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)
45 °C (113 °F)

-10 °C (14 °F)

90 °C (194 °F)
130 °C (266 °F)

PTFE

Stainless steel

-20 °C (-4 °F)

-40 °C (-40 °F) 2)

60 °C (140 °F)
45°C (113 °F)

-25°C (-13 °F)

90 °C (194 °F)
130 °C (266 °F)

PFA

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)

PFA

Stainless steel

-20 °C (-4 °F)

-40 °C (-40 °F) 2)

60 °C (140 °F)
45°C (113 °F)

-25°C (-13 °F)

90 °C (194 °F)
130 °C (266 °F)

Thick PTFE

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

Stainless steel

-20 °C (-4 °F)

-40 °C (-40 °F) 2)

60 °C (140 °F)
45 °C (113 °F)

-25°C (-13 °F)

90 °C (194 °F)
130 °C (266 °F)

ETFE

Steel

-10 °C (14 °F)

45 °C (113 °F)

-10 °C (14 °F)

90 °C (194 °F)
130 °C (266 °F)

ETFE

Stainless steel

-20 °C (-4 °F)

-40 °C (-40 °F) 2)

(
(
60 °C (140 °F)
(
(

60 °C (140 °F)
45 °C (113 °F)

-25°C (-13 °F)

90 °C (194 °F)
130 °C (266 °F)

Linatex 1)

Steel

-10 °C (14 °F)

60 °C (140 °F)

-10 °C (14 °F)

70 °C (158 °F)

Linatex 1)

Stainless steel

20 °C (-4 °F)

60 °C (140 °F)

-20 °C (-4 °F)

70 °C (158 °F)

Integral mount d

esign (high-temperature sensor design) 3

Ambient temperature

Measuring medium temperature

-40 °C (-40 °F) 2)

Lining Flange material .. . .. .

Minimum Maximum Minimum Maximum
PFA Steel -10 °C (14 °F) 60 °C (140 °F) -10 °C (14 °F) 180 °C (356 °F)

; -20 °C (-4 °F) o o o o o o
PFA Stainless steel -40 °C (-40 °F) 2 60 °C (140 °F) 20 °C (-13 °F) 180 °C (356 °F)
Thick PTFE Steel -10 °C (14 °F) 60 °C (140 °F) -10 °C (14 °F) 180 °C (356 °F)

; : -20 °C (-4 °F) o o o o o o
Thick PTFE Stainless steel -40 °C (-40 °F) 2) 60 °C (140 °F) 20 °C (-13 °F) 180 °C (356 °F)
ETFE Steel -10 °C (14 °F) 60 °C (140 °F) -10 °C (14 °F) 130 °C (266 °F)
ETFE Stainless steel -20 °C (-4 °F) 60 °C (140 °F) -20 °C (-13 °F) 130 °C (266 °F)

1)  Only China production site
2) For (optional) low-temperature version, only
3) Available with sensor design level “B”
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Note

When using the device in potentially explosive areas, the additional temperature specifications in the section tited must be

observed.

Remote mount design (standard sensor design)

Lining

Flange material

Ambient temperature

Minimum

Maximum

Measuring medium temperature

Minimum

Maximum

Hard rubber

Steel

-10 °C (14 °F)

60 °C (140 °F)

-10 °C (14 °F)
-5°C (23 °F) 1)

90 °C (194 °F)

80 °C (176 °F) 1)

Hard rubber

Stainless steel

-15 °C (5 °F)

60 °C (140 °F)

-15 °C (5 °F)
-5°C (23 °F) 1)

90 °C (194 °F)

80 °C (176 °F) 1)

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)

-40 °C (-40 °F) 2)

60 °C (140 °F)

-25 °C (-13 °F)

130 °C (266 °F)

PFA

Steel

-10 °C (14°F)

60 °C (140 °F)

-10 °C (14 °F)

130 °C (266 °F)

PFA

Stainless steel

-25 °C (-13 °F)

-40 °C (-40 °F) 2)

60 °C (140 °F)

-25 °C (-13 °F)

130 °C (266 °F)

Thick PTFE

Steel

-10 °C (14°F)

60 °C (140 °F)

-10 °C (14 °F)

130 °C (266 °F)

Thick PTFE

Stainless steel

-25 °C (-13 °F)

-40 °C (-40 °F) 2)

60 °C (140 °F)

-25 °C (-13 °F)

130 °C (266 °F)

ETFE

Steel

-10 °C (14°F)

60 °C (140 °F)

-10 °C (14 °F)

130 °C (266 °F)

ETFE

Stainless steel

-25 °C (-13 °F)

60 °C (140 °F)

-25°C (-13 °F)

130 °C (266 °F)

Linatex 1)

Steel

10 °C (14 °F)

60 °C (140 °F)

10 °C (14 °F)

70 °C (158 °F)

Linatex 1)

Stainless steel

20 °C (-4 °F)

60 °C (140 °F)

20 °C (-4 °F)

70 °C (158 °F)

Remote mount d

esign (high-temperature sensor design) 3

Ambient temperature

Measuring medium temperature

-40 °C (-40 °F) 2)

Lining Flange material L. . L. .

Minimum Maximum Minimum Maximum
PFA Steel -10 °C (14 °F) 60 °C (140 °F) -10 °C (14 °F) 180 °C (356 °F)

- -25°C (-13 °F) o o o o o .
PFA Stainless steel -40 °C (-40 °F) 2) 60 °C (140 °F) 25 °C (-13 °F) 180 °C (356 °F)
Thick PTFE Steel -10 °C (14 °F) 60 °C (140 °F) -10 °C (14 °F) 180 °C (356 °F)
Thick PTFE Stainless steel -25°C (13 °F) 60 °C (140 °F) -25°C (-13 °F) 180 °C (356 °F)

-40 °C (-40 °F) 2

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

1)  Only China production site
2) For (optional) low-temperature version, only

3) Available with sensor

design level “B”
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Materials for flowmeter sensors
Wetted parts

Flowmeter sensor housing

Part Standard Option

Lining PTFE, PFA, ETFE, | Linatex
hard rubber, soft

rubber

Measurement and

Flowmeter sensor Design Level ,,B*

7 G01340

Hast. C-4 (2.4610)
Hast. B-3 (2.4600)
Titanium, Tantalum,
Platinum-iridium

grounding Housing
electrode for: DN 3 ... 400 Dual-shell casing, cast aluminum,
: " i i > hick
- Hard rubber Stainless steel Hastelloy B-3 (2.4600), (110 ... 16) painted, paint coat, 2 80 um thick,
1.4571 (AISI 316Ti) | Hastelloy C-4 RAL 9002
: ( ) 2""2“31 oy Thani DN 450 ... 2000 Welded steel design, painted, paint coat,
- Soft rubber (2.4610), Titanium, (18 ... 80") > 80 pm thick, RAL 9002
- Linatex Tantalum, - i : :
Platinum-iridium, Terminal box Aluminum alloy, painted, = 80 um thick,
1.4539 (AISI 904L), light gray, RAL 9002
Tungsten carbide Meter tube Stainless steel 3)
- PTFE, PFA, Stainless steel Stainless steel 1.4571 Cable gland 4 Polyamide
ETFE 1.4539 (AISI 904L) | (AISI 316Ti) CrNi steel

(in the case of hazardous area design for
ambient temperature of -40 °C (40 °F))

Grounding plate Stainless steel On request

Protection plate Stainless steel On request

Non-wetted parts (process connection)

Flowmeter sensor Design Level ,,B*

G01342

Flowmeter sensor Design Level ,,B

Housing + Meter tube
DN 25 ...400 (1 ... 16")

Stainless steel (AISI 316, 316L)

Cable gland 4

Polyamide

Flowmeter sensor Design Level ,,C*

G01341

G01340
Nominal diameter | Standard Option
DN3..15 Stainless steel 1) -
(1/10 ... 1/2")
DN 20 ... 400 Steel (galvanized)?) | Stainless steel 1)
(3/4 ... 16")
DN 450 ... 2000 Steel (painted) 2) -
(18 ... 80")

Housing + Meter tube
DN 25 ... 600 (1 ... 24")

Steel, painted, paint coat, = 80 ym thick,
RAL 9002

Flowmeter sensor Design Level ,,B“

Terminal box

Aluminum alloy, painted, = 80 ym thick,
light gray, RAL 9002

Cable gland 4

Polyamide

Nominal diameter | Standard
DN 25 ... 400 Stainless steel -
(1...16") (AISI 316, 316L)

Flowmeter sensor Design Level ,,C*

G01341
Nominal diameter | Standard Option
DN 25 ... 600 Steel (painted) 2) -
(1...24"

The process connections are made of one of the materials listed below:

1)  1.4301 (AISI 304), 1.4307, 1.4404 (AISI 316L) 1.4435 (AISI 316L), 1.4541 (AISI 321)
1.4571 (AISI 316Ti), ASTM A182 F304, ASTM A182 F304L, ASTM A182 F316L, ASTM

A182 F321, ASTM A182 F316TI, ASTM A182 F316, 0Cr18Ni9, 0Cr18Ni10,
0Cr17Ni13Mo2, 0Cr27Ni12Mo3, 1Cr18Ni9Ti, 0Cr18Ni12Mo2Ti
2) 1.0038, 1.0460, 1.0570, 1.0432, ASTM A105, Q255A, 20#, 16Mn

The meter tube is made of one of the materials listed below:

3)  1.4301, 1.4307, 1.4404, 1.4435, 1.4541, 1.4571

ASTM materials:

Grade TP304, TP304L, TP316L, TP321, TP316Ti, TP317L,0Cr18Ni9, 00Cr18Ni10,
0CR17Ni14Mo2, 0Cr27Ni12Mo3, 0Cr18Ni10Ti
4) Cable Gland with M20x1,5 thread or NPT thread with plug to be specified through

modelcode
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Electromagnetic flowmeter ProcessMaster FEP300 DS/FEP300-EN

Overview sensor design level "C"

ASME flange, stainless steel, up to DN 400 (16")
© (CL150/300) up to DN 1000 (40") (CL150)
§8| |
'E ° [1%] 1595.4
g o 100 CL600 14504
@ o g 9 1305.3
g) Ac g % 80 1160.3
> S % IZ ; 70 1015.3
ﬂ :g E ,q_, % g. qE> 60 870.2
® o w 2 g &% 5 CL300 7252
- s (= S oac| = S
o » o = S g| 09 40 580.2
2 @ 2 || 2 |gs|22
[ o © [ © o &8 g £ 30 435.1
(7] o (8} o I wwn g 20 290.1
CL150 '
DN 25 (1") X X — X X 10 1450
DN 32 (1 1/4") X X — X X % G0 10 %0 S 70 s 10 1m0 10 orc
DN 40 (1 1/2") X X X X X -22 14 50 86 122 11?;3 194 230 266 302 32801[;521
DN 50 (2") X X X X X Fig. 3
DN 65(21/2") | piINPN 10 X X X X X "
DN 80 (3") DINPN 16, | X X X X X DIN flange, steel, up to DN 600 (24")
DN 100 (4") DINPN25, [ x | x | X | x | X foar] sl
DN 125 (5") DINPN4O P55 T x | x | X e et
100 1450.4
DN 1 " PN 100
50 (6") ASME X X X X X 90 1305.3
DN 200 (8") CL 150, X X X X X w 11603
DN 250 (10") CL 300 X X X X X o 1015.3
DN 300 (12") X X X X X 6 — e 8702‘
" JIS10K o '
DN 350 (14") X X X X X I 7952
" \ }
DN 400 (16") X X X X X 20 — — 580.2
DN 450 (18") X X X X X 20 4354
DN 500 (20") X X X X X 2 PN 25 2001
DN 600 (24") X X X X X 10 :::z 145.0
0
Material load ERE I N N N N T
Ts G00588

Limits for the permissible fluid temperature (TS) and Fig 4
permissible pressure (PS) are calculated on the basis of the
lining and flange material used in the device (refer to the

name plate on the devias), ASME flange, steel, up to DN 400 (16") (CL150/300); up to

DN 1000 (40") (CL150)

N PS
Flowmeter sensor design level “B” foar
DIN flange stainless steel up to DN 600 (24") 100
PS PS 90
Mo {5084 80
100 PN 100 1450.4 0
60
90 1305.3
80 1160.3 % CL300 —_
40
70 1015.3
PN 63 30
60 870.2
| 20
CL150 —_—
50 725.2 10
40 580.2
PN 40 — 0-30 -10 10 30 50 70 90 110 130 150 170 [°C]
30 435.1 -22 14 50 86 122 158 194 230 266 302 338 [°F]
Ts G00590
20 PN 25 290.1 Flg 5
PN 16 ’
10 PN 10 145.0
. JIS 10K-B2210 flange
2RO R OR R OR R OB OB OB Nominal | Material PN [TS PS
TS G00589 diameter
Fig. 2 32...400 Stainless steel |10 [-25...180°C 10 bar
(11/4 ... 16") (-13 ... 356 °F) | (145 psi)
32 ...400 Steel 10 -10...180 °C 10 bar
(11/4 ... 16") (14 ... 356 °F) | (145 psi)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

DIN flange, stainless steel, DN 700(28") up to ASME flange, stainless steel, DN 25 ... 400 (1 ... 24%)
"w
DN 1000 (40™) PS PS
PS PS [bar] [psi]
[bar] [psi 350 —=CL2500 5076

17 2465

16 DN700 PN 16  232.0 300 4351

15 2175 250 3625

1 2030 T —cL1500

13 — —— 188.5 200 2900

—— DN 900 PN 16
12 — — bnsooPN e 1740 1
— 50 2175
1 DN 1000 PN 16 1595 CL900
10 145.0 100 T—cL600 1450
— e -
9 DN900PN10 1305
T DN 800 PN 10 50 725
8 DN700PN10  116.0
R B
7 DN 1000 PN 10 1015 0 0
6 87.0 -30 -10 0 10 30 50 70 90 110 130 150 180 °C
! -22 14 32 50 86 122 158 194 230 266 302 356 °F
30 20 10 0 10 20 30 40 50 60 70 80 90[C]
22 -4 14 32 50 68 86 104 122 140 158 176 194 [F] 500219 Ts 01337
Fig. 6 Fig. 9
DIN flange, steel, DN 700 (28") up to DN 1000 (40") .
s s Flowmeter sensor design level “C”
[bar] [psi] .
17 2465 Steel casted housing, DN 25 ... 600 (1 ... 24%)
16 232.0
PS PS

15 — 27 [bar] [PSI]

14 203.0 40 PN40 580

~L_|

13 — DN700PN16 1885 35 508

12 174.0

1 — 1505 30 435

DN 900 PN 16 8
~—
10 — DN8OOPN16 o 25 PN25 363
. I DN 1000 PN 16 0
— - 20 CL150 —_— 290
8 DN900PN10  116.0 —
, [T DN 800 PN 10 15 15 PN16 218
DN 700 PN 10 :
\\

6 = DN 1000 PN 10 87.0 10 PN10 145
10 0 10 20 30 40 50 60 70 80  90[C] s 5 73
44 32 50 68 86 104 122 140 158 176 194 [°F] 600220

Flg 7 0 T T T T T T T T T T 0 3
-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130°C
14 32 50 68 86 104 122 140 158 176 194 212 230 248 266 °F
TS
ASME flange, Steel, DN 25 ... 400 (1 ... 24) G01335
Fig. 10

PS PS

[bar] [psi]

450 T—C1.2500 6527 | Welded steel housing, DN 25 ... 600 (1 ... 24%)

400 5801 PS PS

350 5076 [bar] 1PSl]

CL300
300 4351 50 725
T—CL1500 -
250 3625
40 PN40 580
200 2900
T —CL900
150 2175 30 435
—cL PN25
100 CL60O 1450
20 CL150 290
50 725 PN16
0 0 10 PN10 145
-30 -10 0 10 30 50 70 90 110 130 150 180 °C
-22 14 32 50 86 122 158 194 230 266 302 356 °F
TS G01338 0 0
-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130°C
F|g 8 14 32 50 68 86 104 122 140 158 176 194 212 230 248 266 °F
TS
G01336
Fig. 11
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Specifications - transmitter
IP rating

According to EN 60529
IP 65, IP 67, NEMA 4X

Vibration

According to EN 60068-2

- Inthe range 10 ... 58 Hz with max. 0.15 mm (0.006 inch)
deflection 1)

- Intherange 58 ... 150 Hz max. 2 g acceleration 1)

1) Peak load

Temperature data
Ambient temperature

-20 ... 60 °C (-4 ... 140 °F) Standard range
-40 ... 60 °C (-40 ... 140 °F) Extended range

Storage temperature
-40 ... 70 °C (-40 ... 158 °F)

Electrical data and options

Power supply

100 ... 230 VAC (-15 % / +10 %),
47 ...64 Hz

24V AC (-30 % / +10 %),

47 ...64 Hz

24V DC (-30 % / +30 %),

ripple: <5 %

Supply voltage

Power consumption
AC | <20 VA
DC | 12 W (switch-on current 5.6 A)
Max. 2,5 mm2 (AWG 14)

Screw terminals

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. The same is valid for the signal
outputs of the versions with PROFIBUSPA and
FOUNDATION fieldbus.

Empty pipe detection
The function requires:

A conductivity of the measured fluid >20 uS/cm, a signal
cable length < 50 m (164 ft), a nominal diameter DN = DN 10,
and the flowmeter sensor must not be provided with a
preamplifier.

Mechanical properties

Integral mount
design

Housing made of
Aluminium

Housing made of
stainless steel

Housing Cast aluminum, Stainless steel CF3M
painted

Paint Paint coat = 80 um -
thick, RAL 9002
(light gray)

Cable gland?) Polyamide Polyamide

Stainless steel)

Stainless steel)

Remote mount design

Housing Cast aluminum, painted

Paint Paint coat = 80 pm thick, RAL 7012 (dark
gray), front cover / rear cover RAL 9002
(light gray)

Cable gland?) Polyamide

Stainless steel)

Weight

4.5 kg (9.92 Ib)

1)  Inthe case of hazardous area design for ambient temperature of -40 °C (40 °F)
2) Cable Gland with M20x1,5 thread or NPT thread with plug to be specified through

modelcode
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Electrical connections
HART, PROFIBUS PA and FOUNDATION fieldbus protocol for non-explosion-proof design flowmeters

A

[©)
[(mi[m2[D1]D2] 3 [2S[E2[ET[iS] [@H—

FEP311

A = Transmitter, B = Sensor

]

P

]

C I

B

FET321

FEP321 <50 m (200 m)
- <164 ft (656 ft)

Bwi

2[D1[D2[ 3 [2S[E2[E1[1S]

HE

G01326

Fig. 12:  HART-, PROFIBUS PA- and FOUNDATION fieldbus protocol

Power supply connections

Output connections

AC power supply Terminal | Function / Notes

Terminal | Function / Notes 31/32 Current / HART output

L Live / Phase The current output is available in "active" or "passive"

N Neutral m-oc?e. —

PE/ © Protective earth (PE) 97 /98 Digital communication
PROFIBUS PA (PA+/ PA-) or FOUNDATION
fieldbus (FF+ / FF-) in acc. with IEC 61158-2.

e pc.)wer supply. 51/52 Digital output DO1 active / passive

Terminal | Function / Notes Function can be configured locally as ,Pulse Output"

1+ + or ,Digital Output". Factory setting is ,Pulse Output".

2- - 81/82 Digital input / contact input

PE/© Protective earth (PE) Function can be configured locally as ,External
output switch-off*, ,external totalizer reset", ,external

i . totalizer stop® or ,other.
Sensor cable terminal connections — -
onl ; t desi 41/42 Digital output DO2 passive

nly on remote mount design. Function can be configured locally as ,Pulse Output"
or ,Digital Output". Factory setting is ,Digital Output",

Terminal | Function / Notes Wire color flow direction signaling.

M1 Magnet coil Brown @ Functional ground

M2 Magnet coil Red

D1 Data line Orange

D2 Data line Yellow

@/ SE Shield -

E1 Signal line Violet

1S Schield for E1 -

E2 Signal line Blue

2S Schield for E2 -

3 Measurement potential Green

15



Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Electrical data
Current / HART output

Al 'E

G00475-01

The current / HART output can be operated in "active" or "passive" mode.

A Active: 4 ... 20 mA, HART protocol (standard), load: 250 Q <R <650 Q

B Passive: 4 ... 20 mA, HART protocol (standard), load: 250 Q <R <650 Q
Supply voltage for the current output: minimum 11 V, maximum 30 V.

For Ex zone 1/ Div. 1 the maximum load is 300 Q.

700

650

600

550
500

S50
4
400

350

300
250

200

17 18 19 20 21 22 23 24 25 26 27 28 29 30
U, [V] G00592
Max. permissible load (Rg) as a function of the source

voltage (U,)

Fig. 13: (I = internal, E = external)

Digital output DO1

A I iE "B i iE
1 1 H RB*
19..21V+ i <30 V+
— 51 4@3—‘ i 51— 11—
i }K U,
- i — -
' 52 . 52 T - %o0mA
1 *R >U_CE
! B
! cE G00476-04

The output can be configured as an "active (A)" or "passive (B)" output (in the case

of the transmitter with the dual-compartment housing, the output is configured

using the software; in the case of the transmitter with the single-compartment

housing, it is configured by means of jumpers on the transmitter backplane).

Configuration as "active" output:

- U=19..21V,Imax =220 mA, fmax < 5250 Hz

Configuration as "passive" output

- Umax =30V, Imax = 220 mA, fmax < 5250 Hz

Configuration as pulse output:

- Max. pulse frequency: 5250 Hz.

- Pulse width: 0.1 ... 2000 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

1550
1450
1350
1250
1150
1050

950

g 850

o 750

650
550

350
250
150

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

Max. permissible load (Rg) as a function of the source
voltage (U,). = Permissible range

Fig. 14: (I = internal, E = external)

Digital output DO2

The output is always a "passive" output (optocoupler).

i iE
o Data for the optocoupler:
41 Pl ® Unax = 30 V, nax = 220 A, .1, < 5250 Hz
4 K 42 — For maximum load see diagram Fig. 14.
lmax = 220 MA
' RBZZ_ZE G00792-01
Fig. 15: (I = internal, E = external)
Digital input DI
I iE Data for the optocoupler:
. | ' 16V<sU<30V,Ri=2kQ
Ri =2 KO ’
| 81— ——2avs
2l
82 ov
G00477-01

Fig. 16: (I = internal, E = external)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Digital communication

I E
98 [ ik
97 || %C

PROFIBUS PA (PA+/ PA-)

U=9..32v, =10 mA (normal operation), | = 13 mA (in the event of
an error / FDE)

Bus connection with integrated protection against polarity reversal.
The bus address can be set via the DIP switches in the device (with

dual-compartment transmitter housing only), the transmitter display or !

the fieldbus.

97 —I

i FOUNDATION fieldbus (FF+ / FF-)
1U=9..32v,1=10 mA (normal operation), | = 13 mA (in the event of
i an error / FDE)

| Bus connection with integrated protection against polarity reversal
|

1
i

i

i

i

i

: FF+
i

i

i

i G00248-01
|

The resistance R and condenser C form the bus termination. They must be installed when the device is connected to the end of the entire bus

cable. R=100Q; C=1pF

Fig. 17: (I = internal, E = external)

Connection examples
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)

o iE .
RB
C 41 ) [ ] ®
£l 42 (=
| o = 220 mA
* Uee
RBZ/C_E G00792-01
Fig. 18: (I = internal, E = external)
Digital outputs DO1 and DO2
Separate forward and reverse pulses : Separate forward and reverse pulses (alternative connection)
o E e
S S
o 52 ; 52
| = | : 1 I - + ]
I 24V i I I 24V
e | e
4 41 : * 41 Ol=

G00791

Fig. 19: (I = internal, E = external)

PROFIBUS PA - Connection via M12 plug

Only in non-hazardous areas

G01003-01

T Pin assignment
(Front view showing pin insert and pins)
PIN 1 = PA+
PIN 2 =nc
PIN 3 = PA-
PIN 4 = shield

Fig. 20
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Digital communication

HART protocol

The wunit is registered with the HART Communication

Foundation.

4-20mA

Ny,

e

]
Rb =250 Ohm

[Dooo0000f T
z
=

—

PLS/PC

G00094

Fig. 21

Configuration Directly on the device

Software DAT200 Asset Vision Basic
(+ HART-DTM)

FSK modulation on current output
4 ... 20 mA acc. to Bell 202 standard

1.2 mAss
Min. 250 Q, max. = 560 Q

Transmission

Max. signal amplitude
Current output load

Cable AWG 24 twisted
Max. cable length 1500 m
Baud rate 1,200 baud
Display Log. 1: 1,200 Hz
Log. 0: 2,200 Hz
For additional information, see separate interface
documentation.

System integration

In conjunction with the DTM (Device Type Manager) available
for the device, communication (configuration,
parameterization) can occur with the corresponding
framework applications according to FDT 1.21 (DAT200 Asset
Vision Basic).

Other tool/system integrations (e.g., Emerson AMS/Siemens
PCS7) are available upon request.

A free of charge version of the DAT200 Asset Vision Basic
framework application for HART® or PROFIBUS is available
upon request.

The required DTMs are contained on the
DAT200 Asset Vision Basic DVD or in the DTM Library.

They can also be downloaded from www.abb.com/flow.

PROFIBUS PA

The interface conforms to profile 3.01 (PROFIBUS standard, EN
50170, DIN 19245 [PRO91]).

PROFIBUS DP PROFIBUS PA
A ~
i —
H2-Bus A " |y A l‘ | v 1329
] Py Py
S AiRiisaat e n

PA+ PA-  PA+ PA-

G00111

A = Segment coupler (incl. bus supply and termination)

Fig. 22: Example for PROFIBUS PA interface connection

PROFIBUS PA ID no 0x3430

Alternative 0x9700 or 0x9740
standard ID no
Configuration Directly on the device

Software DAT200 Asset Vision Basic (+
PROFIBUS PA-DTM)

Acc. to IEC 61158-2
Shielded, twisted cable (acc. to IEC

Transmission signal
Cable

61158-2, types A or B are preferred)

Bus topology

* Tree and/or line structure
» Bus termination: passive at both ends of the main bus line
(RC element R =100 Q, C =1 uF)

Voltage / current consumption

» Average current consumption: 10 mA

* In the event of an error, the integrated FDE function
(=Fault Disconnection Electronic) integrated in the device
is ensures that the current consumption can rise to a
maximum of 13 mA.

» The upper current limit is restricted electronically.

» The voltage on the bus line must lie in the range of 9 ... 32
V DC.

interface

For additional information,

documentation.

see separate

System integration

ABB provides three different GSD files (equipment master
data) which can be integrated in the system.

Users decide at system integration whether to install the full
range of functions or only part.

The change-over is done using the “ID-number selector”
parameter.

ID number 0x9700,
ID number 0x9740,
ID number 0x3430,

GSD file name: PA139700.gsd
GSD file name: PA139740.gsd
GSD file name: ABB_3430.gsd

The GSD files can be downloaded from www.abb.com/flow.
The files required for operation can be downloaded from
www.profibus.com.
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FOUNDATION fieldbus (FF)

FOUNDATION fieldbus H1

~

] 100Q2
\ ' Y 1uF
SerErr oY T

FF+ FF-

Ethernet

-

HSE-Bus B

4
Iy 4
"

FF+FF- FF+FF-
G00112

B = Linking device (incl. bus supply and termination)

Fig. 23: Example for FOUNDATION fieldbus interface connection
Interoperability test ITK5.20
campaign no.
Manufacturer ID 0x000320
Device ID 0x0124
Configuration » Directly on the device

« Via services integrated in the
system
» National configurator

Transmission signal Acc. to IEC 61158-2

Bus topology

» Tree and/or line structure
* Bus termination: passive at both ends of the main bus line
(RC element R =100 Q, C =1 uF)

Voltage / current consumption

» Average current consumption: 10 mA

* In the event of an error, the integrated FDE function
(=Fault Disconnection Electronic) integrated in the device
is ensures that the current consumption can rise to a
maximum of 13 mA.

« Upper current limit: electronically restricted.

» The voltage on the bus line must lie in the range of
9..32VDC.

Bus address

The bus address is automatically assigned or can be set in the
system manually.

The identifier (ID) is formed using a unique combination of
manufacturer ID, device ID, and device serial number.

System integration

The following are required:

DD (Device Description) file, which includes the device
description.

The CFF (Common File Format) file is required for
engineering the segment. Engineering can be performed
online or offline.

The files can be downloaded from www.abb.com/flow.
The files required for operation can also be downloaded from
http://www.fieldbus.org.
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Ex relevant specifications

Electrical connection for operation in zones 1, 21, 22 / Div 1

Flowmeter sensor and transmitter in zone 1/ Div 1

]
A {HART 5 ' FEP3is
3 TN \ ! ! T i
LT 7N ® i O
i [31][32]51]52]81[82][41]42] ! [m1[m2] D1]D2] 3 [2S[E2[E1[1S] |7@__|-—_|_ | : B
'PROFIBUS PA, FOUNDATION fieldbus! m | PA : A
i [Fre[FE- i < —> — [» i ?: i
D i [Par|PA Z" ! . — — : ]
: or[e8] | | [ Tai[d2] | . il
— : FEP325 FET325
PE - L ! - ol
—b 4—» 3 ! =
ine R
I 4 \
B [mi[m2[D1[D2] 3] _JE2]E1] ] @ i LI UL
|
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© G01327

A = Transmitter, B = Sensor

Fig. 24:

HART, PROFIBUS PA and FOUNDATION Fieldbus protocol

Power supply connections

Output connections

AC power supply Terminal | Function / Notes
Terminal | Function / Notes 31/32 Current / HART output
L Live / Phase The current output is available in "active" or "passive"
N Neutral mode. The configuration must be specified ordering
- the meter, because it is not possible to change the
PE/® Protective earth (PE) configuration on site.
97 /98 Digital communication
DC power supply PROFIBUS PA (PA+ / PA-) or FOUNDATION
Terminal | Function / Notes fieldbus (FF+ / FF-) in acc. with IEC 61158-2.
1+ + 51/52 Digital output DO1 passive
2- _ Function can be configured locally as ,Pulse Output"
PE/ @ Protective earth (PE) or ,Digital Output". Factory setting is ,Pulse Output".
81/82 Digital input / contact input
. . Function can be configured locally as ,External
Sensor cable terminal co.nnectlons output switch-off¢, ,external totalizer reset*, ,external
Only on remote mount design. totalizer stop* or ,other“. Only available in conjunction
with current output ,passive”.
Terminal | Function / Notes Wire color 41/42 | Digital output DO2 passive
M1 Magnet coil Brown Function can be configured locally as ,Pulse Output"
- or ,Digital Output". Factory setting is ,Digital Output",
M2 Magnt'et coil Red flow direction signaling.
D1 Data line Orange PA Potential Equalization (PA)
D2 Data line Yellow
@/ SE Shield ‘ - Note
E1 Slgr?al line Violet The housing for the transmitter and flowmeter sensor must be
1S Schield for E1 - connected to the potential equalization PA. The operator must
E2 Signal line Blue ensure that when connecting the protective conductor (PE) no
2S Schield for E2 - potential differences can occur between protective conductor
3 Measurement potential Green and potential equalization (PA).

A temperature of 70 °C (158 °F) at the cable entry is assumed
for the Ex calculations. Therefore, the cables used for the
supply power and the signal inputs and outputs must have a
minimum specification of 70 °C (158 °F).

For devices with remote mount design for use in
FM / cFM Div. 1 or FM / cFM Div. 2 the signal cable between
the flowmeter sensor and the transmitter must have a
minimum length of 5 m (16.4 ft).
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Flowmeter sensor in zone 1/ Div 1 and transmitter in zone 2 / Div 2 or outside the hazardous area

FEP325 flowmeter sensor
(Zone 1/ Div 1)

N FET325 transmitter
' (Zone 2/ Div 2)

i FET321 transmitter
' outside the hazardous area
|

L& 7N l_é..u \
i V] N
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Fig. 25: HART, PROFIBUS PA and FOUNDATION fieldbus protocol

Power supply connections

Output connections

AC power supply Terminal | Function / Notes
Terminal | Function / Notes 31/32 Current / HART output
L Live / Phase The current output is available in "active" or "passive"
N Neutral mods.
PE/ O Protective earth (PE) 97 /98 Digital communication
PROFIBUS PA (PA+ / PA-) or FOUNDATION
fieldbus (FF+ / FF-) in acc. with IEC 61158-2.
b power supply. 51/52 | Digital output DO1 active / passive
Terminal | Function / Notes Function can be configured locally as ,Pulse Output"
1+ + or ,Digital Output". Factory setting is ,Pulse Output".
2- - 81/82 Digital input / contact input
PE/© Protective earth (PE) Function can be configured locally as ,External
output switch-off*, ,external totalizer reset”, ,external
. . totalizer stop* or ,other*.
Sensor cable terminal connections — -
. 41/42 Digital output DO2 passive
Only on remote mount design. Function can be configured locally as ,Pulse Output"
or ,Digital Output". Factory setting is ,Digital Output",
Terminal | Function / Notes Wire color flow direction signaling.
M1 Magnet coil Brown PA Potential Equalization (PA)
M2 Magnet coil Red @ Functional ground
D1 Data line Orange (only with transmitter outside the hazardous area)
D2 Data line Yellow
©/SE | Shield - Note
E1 Signal line Violet The housing for the transmitter and flowmeter sensor must be
1S Schield for E1 N connected to the potential equalization PA. The operator must
E2 Signal line Blue ensure that when connecting the protective conductor (PE) no
- potential differences can occur between protective conductor
28 Schield for E2 - and potential equalization (PA).
3 Measurement potential Green

A temperature of 70 °C (158 °F) at the cable entry is assumed
for the Ex calculations. Therefore, the cables used for the
supply power and the signal inputs and outputs must have a
minimum specification of 70 °C (158 °F).

For devices with remote mount design for use in
FM /cFM Div. 1 or FM / cFM Div. 2 the signal cable between
the flowmeter sensor and the transmitter must have a
minimum length of 5 m (16.4 ft).
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Electrical data for operation in zones 1, 21, 22 / Div. 1

Devices with HART protocol

When operating in potentially explosive areas, observe the following electrical data for the signal inputs and outputs of the

transmitter. For the correct current output design (active/passive), see the marking contained in the device's terminal box.

Dependent upon the device design, an "active" or a "passive" output will be available. For devices designed for use in Ex Zone 1, the
current output cannot be reconfigured locally. The configuration required for the current output (active/passive) must be specified

when the order is placed.

Model FEP315 or FET325

Operating values

Type of protection Ex i, IS

Inputs and outputs Uy In Uo lo Po Co Copa Lo
v [mA] A4 [mA] [mW] [nF] [nF] [mH]
Active current / HART output (Terminals 31 / 32) 20 100 500 210 195 6
Load: 250 Q < R <300 Q 30 10 U, I P, (o Cipa L,
A4 [mA] [mW] [nF] [nF] [mH]
60 4254) | 20004 8,4 24 0,065
Passive current / HART output (Terminals 31/ 32) U, I P C Cipa L,
Load: 250 Q < R <650 Q 30 30 Vi [mA] [mW] [nF] [nF] [nH]
60 5004) | 20004 84 24 170
Passive digital output DO2 (Terminals 41 / 42) U, I P, (o Cipa L
0 | 20 [ DAL IMAL| () | [F) | [oF] | [nh]
4
60 5002)4) 2000 4 3,6 3,6 170
Passive digital output DO1 (Terminals 51/ 52) 42514) 4
30 220 60 5002)4) 2000 4 3,6 3,6 170
Passive digital input DI (Terminals 81/82)3) 30 10 60 5004) | 20004 3,6 3,6 170

1)  For "active" current output
2) For "passive" current output
3)  Only available in conjunction with passive current output

4) Intrinsically safe single-channel or multi-channel barriers (supply isolators) with resistance characteristic must be used.

All inputs and outputs are electrically isolated from each other and from the power supply.

Note

The output circuits are designed in such a way that they can be connected to both intrinsically-safe and non-intrinsically-safe
circuits. It is not permitted to combine intrinsically safe and non-intrinsically safe circuits. In the case of intrinsically safe circuits,

potential equalization is required.

The rated voltage of the non-intrinsically safe circuits is Uy = 60 V.

Provided that rated voltage Uy, = 60 V is not exceeded if connections are established to non-intrinsically safe external circuits,

intrinsic safety is still guaranteed.
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Devices with PROFIBUS PA or FOUNDATION fieldbus

When operating in potentially explosive areas, observe the following electrical data for the signal inputs and outputs of the
transmitter. For the correct design (PROFIBUS PA or FOUNDATION fieldbus), see the marking contained in the device's
terminal box.

For devices in Zone 1 / Div. 1 the bus termination must conform to the FISCO model or the explosion protection regulations,
respectively.
For devices in Zone 2 / Div. 2 the bus termination must conform to the FNICO model or the explosion protection regulations,
respectively.

Model FEP315 or FET325
The fieldbus and the digital output can be connected in zone 1/ Div. 1 in three different variants.

Variant 1: Intrinsically safe fieldbus connection in acc. with FISCO, intrinsically safe connection of the digital output

Operating values Type of protection Ex i, IS and FISCO
Inputs and outputs Uy In U; l; P; C; Cipa L;
vl [mA] A4 [mA] [mW] [nF] [nF] [uH]
Passive digital output DO2 (terminals 41 / 42) 30 220 60 200 1) 5000 1) 3,6 3,6 0,17
Fieldbus (terminals 97 / 98) 32 30 17 380 5320 1 1 5
1) Intrinsically safe single-channel or multi-channel barriers (supply isolators) with resistance characteristic must be used.

Variant 2: Intrinsically safe fieldbus connection (not in acc. with FISCO!), intrinsically safe connection of the digital
output

Operating values Type of protection Ex i, IS
Inputs and outputs Un In U; l; P; C; Cipa L;
V1 [mA] V1 [mA] [mW] [nF] [nF] [uH]
Passive digital output DO2 (terminals 41 / 42) 30 220 60 200" | 50001 3,6 3,6 0,17
Fieldbus (terminals 97 / 98) 32 30 60 500 5000 1 1 5

1) Intrinsically safe single-channel or multi-channel barriers (supply isolators) with resistance characteristic must be used.

Variant 3: Fieldbus connection in acc. with FNICO (Zone 2, Div. 2), connection of digital output (Zone 2, Div. 2)

Operating values Type of protection Ex n, NI and FNICO
Inputs and outputs Un In U; l; P; C; Cipa L;
M [mA] vl [mA] [mW] [nF] [nF] [pH]
Passive digital output DO2 (terminals 41 / 42) 30 220 - - - - - -
Fieldbus (terminals 97 / 98) 32 30 60 5001 | 50001 1 1 5

1)  Single-channel or multi-channel barriers (supply isolators) with resistance characteristic must be used.
All inputs and outputs are electrically isolated from each other and from the supply power.

Note

The output circuits are designed in such a way that they can be connected to both intrinsically-safe and non-intrinsically-safe
circuits. It is not permitted to combine intrinsically safe and non-intrinsically safe circuits. In the case of intrinsically safe circuits,
potential equalization is required.

The rated voltage of the non-intrinsically safe circuits is UM = 60 V. Provided that rated voltage UM = 60 V is not exceeded if
connections are established to non-intrinsically safe external circuits, intrinsic safety is still given.

23



Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Temperature data
Note

The maximum permissible fluid temperature depends on the lining and flange material, and is limited by the operating values in

Table 1 and the explosion protection specifications in Tables 2 ... n.

Table 1: Measuring medium temperature as a function of lining and flange material for models FEP315 and FEP325

-5°C (23°F) 1)

Materials Measuring medium temperature (operating values)
Lining Flange Minimum Maximum
Hard rubber Steel -10°C (14 °F) 90 °C (194 °F)

80 °C (176 °F) 1)

Hard rubber

Stainless steel

15 °C (5 °F)
-5°C (23 °F) 1)

90 °C (194 °F)
80 °C (176 °F) 1)

Soft rubber Steel -10 °C (14 °F) 60 °C (140 °F)
Soft rubber Stainless steel -15°C (5 °F) 60 °C (140 °F)
PTFE Steel -10 °C (14 °F) 130 °C (266 °F)
PTFE Stainless steel -25 °C (-13 °F) 130 °C (266 °F)
PFA Steel -10 °C (14 °F) 180 °C (356 °F)
PFA Stainless steel -25 °C (-13 °F) 180 °C (356 °F)
Thick PTFE Steel -10 °C (14 °F) 180 °C (356 °F)
Thick PTFE Stainless steel -25 °C (-13 °F) 180 °C (356 °F)
ETFE Steel -10 °C (14 °F) 130 °C (266 °F)
ETFE Stainless steel -25°C (-13 °F) 130 °C (266 °F)

1)  Only China production site
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Table 2: Measuring medium temperature for model FEP315

. @ Ambient temperature

[

°E’ c § (-40°C)) -20°C..+40°C (-40°C)") -20°C ... +50°C (-40°C)) -20°C ... +60°C

] —

= % 2 Not thermally Thermally Not thermally Thermally Not thermally Thermally

g a g insulated insulated insulated insulated insulated insulated

= g_

° Gas & Gas & Gas & Gas & Gas & Gas &

z P EED dust (eEs dust EED dust (€5 dust (eEs dust (€5 dust
NT T 130 °C 90 °C 30°C 80 °C 40 °C
HT 180 °C 120°C | 20°C 120 °C 20 °C
NT T2 130 °C 90 °C 30 °C 80 °C 40°C

S |HT 180 °C 120°C | 20°C 120 °C 20 °C

; NT T 130 °C 90 °C 30 °C 80 °C 40°C

a |HT 180 °C 120°C | 20°C 120 °C 20 °C

ONT T4 120 °C 90 °C 30 °C 80 °C 40°C

;’ HT 120 °C 120°C | 20°C 120 °C 20 °C

o |NT T5 85 °C 70 °C 30 °C 80 °C 40 °C
HT 85°C 85 °C 20 °C 85 °C 20 °C
NT T6 70 °C 70 °C 30°C 70 °C 40 °C
HT 70 °C 70 °C 20 °C 70 °C 20 °C
NT T 130 °C 90 °C 30°C 80 °C 40°C
HT 180 °C 120°C | 20°C 120 °C 20 °C

=] NT T2 130 °C 90 °C 30 °C 80 °C 40°C

S |HT 180 °C 120°C | 20°C 120 °C 20 °C

= |NT T 130 °C 90 °C 30 °C 80 °C 40°C

0O |HT 180 °C 120°C | 20°C 120 °C 20 °C

m: NT T4 125 °C 90 °C 30 °C 80 °C 40°C

o HT 125 °C 120°C | 20°C 120 °C 20 °C

=z |NT T5 90 °C 90 °C 30 °C 80 °C 40 °C

O |HT 90 °C 90 °C 20 °C 90 °C 20 °C
NT T6 75 °C 75°C 30°C 75 °C 40 °C
HT 75 °C 75 °C 20 °C 75 °C 20 °C

1)

Low-temperature version (option)

NT: standard sensor design, Tcgium Maximum 130 °C (266 °F),

HT: high-temperature sensor design, Tcgium Maximum 180 °C (356 °F)
Not thermally insulated: The flowmeter sensor is not surrounded by pipe insulation material.

Thermally insulated: The flowmeter sensor is surrounded by pipe insulation material.

Note
The standard version includes explosion protection for gases and dust. Explosion protection for dust is only available for devices
featuring a transmitter in a dual-compartment housing.
If the installation location for the device is classified as a potentially explosive area for gases and dust, the temperature data
in the "Gas & dust" columns in the table must be taken into consideration.
If the installation location for the device is classified as a potentially explosive area for gases only, the temperature data in
the "Gas" column in the table must be taken into consideration.
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Table 3: Measuring medium temperature for model FEP325

. » Ambient temperature

[ (7]

- ©

2 © -40°C)") -20°C..+40°C -40 °C)" -20°C ... + 50 °C -40 °C)") -20°C ... + 60 °C

£

© = [

= % % Not thermally Thermally Not thermally Thermally Not thermally Thermally

g a 5 insulated insulated insulated insulated insulated insulated

= g_

° Gas & Gas & Gas & Gas & Gas & Gas &

z 2 (S dust £ dust ) dust L) dust (52 dust (55 dust
NT T 130 °C 110°C | 110°C | 110°C | 110°C
HT 180 °C 160°C | 150°C | 160°C | 150 °C
NT T2 130 °C 110°C | 110°C | 110°C | 110°C

S |HT 180 °C 160°C | 150°C | 160°C | 150 °C

; NT T 130 °C 110°C | 110°C | 110°C | 110°C

a |[HT 180 °C 160°C | 150°C | 160°C | 150 °C

ONT T4 120 °C 110°C | 110°C | 110°C | 110°C

;’ HT 120 °C 120°C | 120°C | 120°C | 120°C

a |[NT T5 85 °C 85 °C 85 °C 85 °C 85 °C
HT 85°C 85 °C 85°C 85 °C 85 °C
NT T6 70 °C 70 °C 70 °C 70 °C 70 °C
HT 70 °C 70 °C 70 °C 70 °C 70 °C
NT T 130 °C 110°C | 110°C | 110°C | 110°C
HT 180 °C 160°C | 150°C | 160°C | 150 °C

=] NT T2 130 °C 110°C | 110°C | 110°C | 110°C

S |HT 180 °C 160°C | 150°C | 160°C | 150 °C

= |NT T 130 °C 110°C | 110°C | 110°C | 110°C

0O |HT 180 °C 160°C | 150°C | 160°C | 150 °C

m: NT T4 125 °C 110°C | 110°C | 110°C | 110°C

o HT 125 °C 125°C | 125°C | 125°C | 125°C

=z |NT T5 90 °C 90 °C 90 °C 90 °C 90 °C

O |HT 90 °C 90 °C 90 °C 90 °C 90 °C
NT T6 75 °C 75°C 75 °C 75 °C 75 °C
HT 75 °C 75 °C 75 °C 75 °C 75 °C

1) Low-temperature version (option)

NT: standard sensor design, T,cgium Maximum 130 °C (266 °F).

HT: high-temperature sensor design, T cgium Maximum 180 °C (356 °F).

Not thermally insulated: The flowmeter sensor is not surrounded by pipe insulation material.
Thermally insulated: The flowmeter sensor is surrounded by pipe insulation material.

Note

The standard version includes explosion protection for gases and dust.

» If the installation location for the device is classified as a potentially explosive area for gases and dust, the temperature data
in the "Gas & dust" columns in the table must be taken into consideration.

» If the installation location for the device is classified as a potentially explosive area for gases only, the temperature data in
the "Gas" columns in the table must be taken into consideration.
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Electrical connection for operation in zone 2, 21, 22 / Div. 2

Flowmeter sensor and transmitter in zone 2 / Div 2, or transmitter outside the hazardous area

FEP315, FEP325 flowmeter sensors and FET325 transmitter |
(Zone 2/ Div 2) |

FET321 transmitter
outside the hazardous area
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A = Transmitter, B= Sensor
Fig. 26: HART, PROFIBUS PA and FOUNDATION fieldbus protocol

Power supply connections Output connections

AC power supply Terminal | Function / Notes

Terminal | Function / Notes 31/32 Current / HART output

L Live / Phase The current output is available in "active" or "passive"
N Neutral m-oc?e. —

PE/© Protective earth (PE) 97 /98 Digital communication

PROFIBUS PA (PA+/ PA-) or FOUNDATION
fieldbus (FF+ / FF-) in acc. with IEC 61158-2.

DC power supply 51/52 | Digital output DO1 active / passive

Terminal | Function / Notes Function can be configured locally as ,Pulse Output"
1+ + or ,Digital Output". Factory setting is ,Pulse Output".
2- - 81/82 Digital input / contact input

PE/ @ Protective earth (PE) Function can be configured locally as ,External

Sensor cable terminal connections

Only on remote mount design.

output switch-off*, ,external totalizer reset", ,external
totalizer stop® or ,other".

41/42 Digital output DO2 passive

Function can be configured locally as ,Pulse Output"
or ,Digital Output". Factory setting is ,Digital Output",

Terminal | Function / Notes Wire color flow direction signaling.

M1 Magnet coil Brown PA Potential Equalization (PA)

M2 Magnet coil Red @ Functional ground

D1 Data line Orange (only for transmitter outside the hazardous area)

D2 Data line Yellow

©/SE | Shield - Note

E1 Signal line Violet The housing for the transmitter and flowmeter sensor must be

1S Schield for E1 N connected to the potential equalization PA. The operator must

B2 Sianal l T ensure that when connecting the protective conductor (PE) no
|gr.1a ine ue potential differences can occur between protective conductor

28 Schield for E2 : - and potential equalization (PA).

3 Measurement potential Green A temperature of 70 °C (158 °F) at the cable entry is assumed

for the Ex calculations. Therefore, the cables used for the
supply power and the signal inputs and outputs must have a
minimum specification of 70 °C (158 °F).
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Electrical data for operation in zones 2, 21, 22 / Div. 2
Devices with HART protocol

When operating in potentially explosive areas, observe the following electrical data for the signal inputs and outputs of the
transmitter. For the correct current output design (active/passive), see the marking contained in the device's terminal box.

Model FEP315 or FET325

Operating values Type of protection Ex n/NI

Signal inputs and outputs U; [V] I; [mA] U; [V] I; [mA]
Current /| HARToutput, active/passive (terminals 31/32)

30 30 30 30
Load: 250 Q <R <650 Q
Digital output DO1, active/passive (terminals 51/52) 30 220 30 220
Digital output DO2, passive (terminals 41/42) 30 220 30 220
Digital input DI (terminals 81/82) 30 10 30 10

All inputs and outputs are electrically isolated from each other and from the supply power.

Devices with PROFIBUS PA or FOUNDATION fieldbus

When operating in potentially explosive areas, observe the following electrical data for the signal inputs and outputs of the
transmitter. For the correct design (PROFIBUS PA or FOUNDATION fieldbus), see the marking contained in the device's
terminal box.
For devices in Zone 2 / Div. 2 the bus termination must conform to the FNICO model or the explosion protection regulations,
respectively.

Model FEP315 or FET325

Operating values Type of protection Ex n, Nl and FNICO
Inputs and outputs Uy In U; l; P; C; Cipa L;
V1 [mA] V1 [mA] | [mW] | [nF] | [pF] | [wH]
Digital output DO2, passive (terminals 41/42) 30 220 - - - - - -
Fieldbus (terminals 97/98) 32 30 32 5001 | 7000 1 1 5

1)  Single-channel or multi-channel barriers (supply isolators) with resistance characteristic must be used.

Temperature data

Table 1: Measuring medium temperature as a function of lining and flange material for models FEP315 and FEP325

Materials Measuring medium temperature (operating values)
Lining Flange Minimum Maximum

-10°C (14 °F 90 °C (194 °F
Hard rubber Steel 5°C (2(3 °F) 1)) 80 °C (‘576 °F))1)
Hard rubber Stainless steel _;)1500?2:(350:;)1 ) 8?)0":30(’5 17964":;)1)
Soft rubber Steel -10 °C (14 °F) 60 °C (140 °F)
Soft rubber Stainless steel -15°C (5 °F) 60 °C (140 °F)
PTFE Steel -10 °C (14 °F) 130 °C (266 °F)
PTFE Stainless steel -25 °C (-13 °F) 130 °C (266 °F)
PFA Steel -10 °C (14 °F) 180 °C (356 °F)
PFA Stainless steel -25 °C (-13 °F) 180 °C (356 °F)
Thick PTFE Steel -10 °C (14 °F) 180 °C (356 °F)
Thick PTFE Stainless steel -25 °C (-13 °F) 180 °C (356 °F)
Elastomer 2) Steel -10 °C (14 °F) 130 °C (266 °F)
Elastomer 2) Stainless steel -20 °C (-4 °F) 130 °C (266 °F)
ETFE Steel -10 °C (14 °F) 130 °C (266 °F)
ETFE Stainless steel -25°C (-13 °F) 130 °C (266 °F)

1)  Only China production site
2) USA production site, only (only for FM / cFM Div 2)
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Table 2: Measuring medium temperature for model FEP315

o » Ambient temperature

% § -20°C..+40°C -20°C..+50°C -20°C..+60°C

§ gl e -40°C...+40°C " -40°C...+50°C 1) -40°C...+60°C ")

= ‘0 %1-’ Not thermally Thermally Not thermally Thermally Not thermally Thermally

g a 5 insulated insulated insulated insulated insulated insulated

E £

° Gas & Gas & Gas & Gas & Gas & Gas &

= 5| e dust £Ee dust S dust £ED dust £Ee dust € dust

o o o | 100°C2) o .
é = NT T 130°C | 130°C --- 130 °C 110°C3) 80 °C 40 °C
; % HT 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 40°C | 180°C | 40°C
(a ) . R R 100°C2) o °
m; - NT T2 130°C | 130°C --- 130 °C 110°C3) 80 °C 40 °C
% % HT 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 40°C | 180°C | 40°C
5|8 NT 130°C | 130°C --- 130 °C 100°C2) 80 °C 40 °C
“g é T3 110°C?3)
2| S|HT 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 40°C | 180°C | 40°C
c
§ '% NT 130°C | 130°C 130 °C 100°C2) 80 °C 40°C
09_ z T4 o 110°C?3)
HT 130°C | 130°C | 130°C | 130°C | 130°C | 130°C | 130°C | 130°C | 130°C | 40°C | 130°C | 40°C

1)  Low-temperature version (option)
2) Temperature values for ProcessMaster
3) Temperature values for HygienicMaster

NT: standard sensor design, Teqium Maximum 130 °C (266 °F)
HT: high-temperature sensor design, T egium Maximum 180 °C (356 °F)

Not thermally insulated: The flowmeter sensor is not surrounded by pipe insulation material.
Thermally insulated: The flowmeter sensor is surrounded by pipe insulation material.

Note

The standard version includes explosion protection for gases and dust. Explosion protection for dust is only available for devices

featuring a transmitter in a dual-compartment housing.

» If the installation location for the device is classified as a potentially explosive area for gases and dust, the temperature data
in the "Gas & dust" columns in the table must be taken into consideration.

» If the installation location for the device is classified as a potentially explosive area for gases only, the temperature data in
the "Gas" column in the table must be taken into consideration.
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Table 3: Measuring medium temperature for model FEP325

- Ambient temperature
(]
° ) -20°C...+40°C -20°C...+50°C -20°C...+60°C
_E g -3 o -40°C..+40°C" -40°C..+50°C") -40°C..+60°C")
S g E_ E Not thermally Thermally Not thermally Thermally Not thermally Thermally
_E a|g° insulated insulated insulated insulated insulated insulated
£ e
° Gas & Gas & Gas & Gas & Gas & Gas &
= (S5 dust (EEE dust (S5 dust (50 dust (EEE dust (55 dust
° ° o o 110°C2) R
NT T 130°C | 130°C 130°C | 130°C 120°C3) 110 °C
HT 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180 °C
318 110°C2)
gle o ° o o o
; z NT T2 130°C | 130°C 130°C | 130°C 120°C3) 110 °C
a D: HT 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180 °C
o] o o o o ___ | 110°Cc? o
2 % NT 3 130°C | 130°C 130°C | 130°C 120°C3) 110 °C
% & | HT 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180°C | 180 °C
< [0
@ @ 110°C2)
a3 o ° o o o
= %_) NT T4 130°C | 130°C 130°C | 130°C 120°C3) 110 °C
§ 8 [HT 130°C | 130°C | 130°C | 130°C | 130°C | 130°C | 130°C | 130°C | 130°C | 130°C | 130°C | 130°C
(<2
E L NT 5 95 °C 95 °C --- 95 °C 95 °C 95 °C 95 °C
HT 95 °C 95 °C 95 °C 95 °C 95 °C 95 °C 95 °C 95 °C 95 °C 95 °C 95 °C 95 °C
NT T6 80 °C 80 °C --- 80 °C 80 °C 80 °C 80 °C
HT 80 °C 80 °C 80 °C 80 °C 80 °C 80 °C 80 °C 80 °C 80 °C 80 °C 80 °C 80 °C

1)  Low-temperature version (option)
2) Temperature values for ProcessMaster
3) Temperature values for HygienicMaster

NT: standard sensor design, T, cgium Maximum 130 °C (266 °F)
HT: high-temperature sensor design, T,cgium Maximum 180 °C (356 °F)

Not thermally insulated: The flowmeter sensor is not surrounded by pipe insulation material.
Thermally insulated: The flowmeter sensor is surrounded by pipe insulation material.

Note

The standard version includes explosion protection for gases and dust.

» If the installation location for the device is classified as a potentially explosive area for gases and dust, the temperature data
in the "Gas & dust" columns in the table must be taken into consideration.

» If the installation location for the device is classified as a potentially explosive area for gases only, the temperature data in
the "Gas" columns in the table must be taken into consideration.
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Specifications for operation in areas with combustible dust

The device with dual-compartment transmitter housing is approved for use in potentially explosive areas
(gas and dust).
The Ex certification is provided on the name plate.

DANGER - Risk of explosion!

The dust explosion protection is also provided by the housing.
Modifications to the housing are not allowed (e.g., removing or omitting parts).

Maximum allowable surface temperature

Model Maximum surface temperature
FEP325 T85°C (185 °F) ... Tredium
FEP315 T70°C (158 °F) ... Tredium
FET325 T70°C (158 °F)

The maximum surface temperature is applicable to dust layers of up to 5 mm (0.20 inch) in thickness. The
minimum permissible ignition and smoldering temperatures of the dust atmosphere should be calculated in
accordance with IEC61241ff.

With thicker dust layers, the maximum permissible surface temperature must be reduced. The dust can be
conductive or non-conductive. IEC61241ff must be observed.

Minimum signal cable length
In explosion protection areas, the signal cable cannot be shorter than 5 m (16.4 ft).
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Installation requirements

Grounding

The flowmeter sensor must be connected to ground potential.
For technical reasons, this potential should be identical to the
potential of the metering fluid.

For plastic or insulated lined pipelines, the fluid is grounded by
installing ground plates. When there are stray potentials
present in the pipeline, a ground plate is recommended on
both ends of the meter sensor.

Mounting

The following points must be observed for the installation:

* The meter tube must always be completely full.

* The flow direction must correspond to the identification if
present.

* The maximum torque for all flange connections must be
complied with. The max torque depends on the
temperature, pressure, material of the flange bolts and
gaskets and has to be choosen accordingly.

» The devices must be installed without mechanical tension
(torsion, bending).

* Flowmeters with coplanar counter flanges may only be
installed with suitable seals.

» Use flange seals made from a compatible material for the
fluid and fluid temperatures.

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

* The pipeline may not exert any unallowable forces and
torques on the device.

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

» Install the separate converter at a largely vibration-free
location.

» Do not expose the converter to direct sunlight or provide
for appropriate sun protection where necessary.

Flow direction

The device measures the flowrate in both directions. Forward
flow is the factory setting, as shown in Fig. 27.

—

G00657-01

=4

Fig. 27

Electrode axis

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

G00041

Fig. 28

Inlet and outlet pipe sections

The metering principle is independent of the flow profile as

long as standing eddies do not extend into the metering

section, such as may occur after double elbows (1), in the

event of tangential inflow, or where half-open gate valves are

located upstream of the flowmeter sensor.

In such cases, measures must be put in place to normalize

the flow profile.

» Do not install fittings, manifolds, valves, etc., directly in
front of the flowmeter sensor (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).

Experience has shown that, in most installations, straight inlet

sections 3 x DN long and straight outlet sections 2 x DN long

are sufficient (DN = nominal diameter of the sensor Fig. 29 ).

For test stands, the reference conditions of 10 x DN straight

inlet and 5 x DN straight outlet must be provided, in

accordance with EN 29104 / ISO 9104.
1 Q 2
| J@L
G00037

3xDN 2xDN

Fig. 29

Vertical connections

Vertical installation for measuring abrasive fluids, preferably
with flow in upward direction.

G00039-01

Fig. 30
Horizontal connections

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

G00038
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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).

G00040

Fig. 32
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.

e

Fig. 33
Installation in the vicinity of pumps

G00042

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.

(| (T

Fig. 34

—{F ]
—11
—{ it [|

G00561

Installation of 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. 35
1 Insulation

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. 37).

3. Read the pressure drop on the Y-axis in Fig. 37.

G00658

Fig. 36
1 Flange transition piece Ap pressure loss [mbar]
d Inside diameter of the D Inside diameter of the
flowmeter pipeline

V  flow velocity [m/s]

Nomograph for pressure drop calculations
For flange transition piece with o/2 = 8°

100
[mbar]

\\v=8m/s
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\
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10

i

4m/s
~

NN
AN

-
3m/s

2m/s

7

d/D
05 0,6 0,7 08 0,9

G00015

Fig. 37
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Dimensions for sensor design level ,,B*
Flange DN 3 ... 125 (1/10 ... 5"), Sensor housing made of Aluminium (Clamp Shell)

77,8 (3.06)

845 (3.33)

L| AN
A
0
G00479-01
Fig. 38: Dimensions in mm (inch)
Dimensions mm (inch) Approx. weight kg (Ib)
DN Process connection D L 2)3)8) F4 C E4 G4 A Integral Remote
3..89 EN 1092-17) 90 200 255 82 188 143 113 7 (15) 5(11)
(1/8 ...5/166) |PN10...401" (3.54) | (7.84) | (10.04) | (3.23) (7.4) (5.63) | (4.45)
ASME B16.5 CL 150 89
10 (3.50)
(3/8°6) ASME B16.5 CL 300 96
(3.78)
JIS 10K 90
(3.54)
15 (1/2) EN 1092-17) 95 200 255 82 188 143 113 7 (15) 5(11)
PN10...401 (3.74) | (7.84) | (10.04) | (3.23) (7.4) (5.63) | (4.45)
ASME B16.5 CL 150 89
(3.50)
ASME B16.5 CL 300 96
(2.72)
JIS 10K 95
(3.74)
20 (3/4) EN 1092-17) 105 200 255 82 188 143 113 8(18) 6 (13)
PN10...401 (4.13) | (7.84) | (10.04) | (3.23) (7.4) (5.63) | (4.45)
ASME B16.5 CL 150 98
(3.86)
ASME B16.5 CL 300 118
(4.65)
JIS 10K 100
(3.94)
25 (1) EN 1092-17) 115 200 255 82 188 143 113 9 (20) 7 (15)
PN10...401 (4.53) | (7.84) | (10.04) | (3.23) (7.4) (5.63) | (4.45)
ASME B16.5 CL 150 108
(4.25)
ASME B16.5 CL 300 124
(4.88)
JIS 10K 125
(4.92)
32 (11/4) EN 1092-17) 140 200 262 92 195 150 113 10 (22) 8 (18)
PN10...401 (5.51) | (7.87) | (10.31) | (3.62) | (7.68) | (5.91) | (4.45)
ASME B16.5 CL 150 118
(4.65)
ASME B16.5 CL 300 134
(5.28)
JIS 10K 135
(5.31)
40 (1 1/2) EN 1092-17) 150 200 262 92 195 150 113 11 (24) 9 (20)
PN10...401 (5.91) | (7.87) | (10.31) | (3.62) | (7.68) | (5.91) | (4.45)
ASME B16.5 CL 150 127
(5.00)
ASME B16.5 CL 300 156
(6.14)
JIS 10K 140
(5.51)

Toleranz L: +0 /-3 mm (+0 / -0,018 inch)
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Dimensions mm (inch)

Approx. weight kg (Ib)

DN Process connection D L23)8) F4) Cc E4 G4 A Integral Remote
50 (2) EN 1092-17) 165 200 268 97 201 156 115 12 (26) 10 (22)
PN10..401 (6.50) | (7.87) | (10.55) | (3.82) | (7.91) | (6.14) | (4.53)
ASME B16.5 CL 150 153
(6.02)
ASME B16.5 CL 300 165
(6.50)
JIS 10K 155
(6.10)
AS2129 table D 150
AS2129 table E (5.91)
65 (2 1/2) EN 1092-17) 185 200 279 108 212 167 104 15 (33) 13 (29)
PN10...401 (7.28) | (7.87) | (10.98) | (4.25) | (8.35) | (6.57) | (4.09)
ASME B16.5 CL 150 178 13 (29) 11 (24)
(7.01)
ASME B16.5 CL 300 191 15 (33) 13 (29)
(7.52)
JIS 10K 175 15 (33) 13 (29)
(6.89)
AS2129 table D 165 13 (29) 11 (24)
AS2129 table E (6.50)
80 (3) EN 1092-17) 200 200 279 108 212 167 104 17 (38) 15 (33)
PN10...401 (7.87) | (7.87) | (10.98) | (4.25) | (8.35) | (6.57) | (4.09)
ASME B16.5 CL 150 191 17 (38) 15 (33)
(7.52)
ASME B16.5 CL 300 210 19 (42) 17 (38)
(8.27)
JIS 10K 185 19 (42) 17 (38)
(7.28)
AS2129 table D 185 17 (38) 15 (33)
AS2129 table E (7.28)
100 (4) EN 1092-17) 220 250 301 122 234 189 125 19 (42) 17 (38)
PN10...161 (8.66) | (9.84) | (11.85) | (4.80) | (9.21) | (7.44) | (4.92)
EN 1092-17) 235 23 (51) 21 (46)
PN25..401 (9.25)
ASME B16.5 CL 150 229 21 (46) 19 (42)
(9.02)
ASME B16.5 CL 300 254 30 (66) 28 (62)
(10.0)
JIS 10K 210 19 (42) 17 (38)
(8.72)
AS2129 table D 215 21 (46) 19 (42)
AS2129 table E (8.46
125 (5) EN 1092-17) 250 250 311 130 244 199 125 22 (49) 20 (44)
PN10...16 1 (9.84) | (9.84) | (12.24) | (5.12) | (9.61) | (7.83) | (4.92)
EN 1092-17) 270 29 (64) 27 (60)
PN25...401 (10.63)
ASME B16.5 CL 150 254 22 (49) 20 (44)
(10.0)
ASME B16.5 CL 300 280 35(77) 33 (73)
(11.02)
JIS 10K 250 22 (49) 20 (44)
(9.84)
AS2129 table D 255 22 (49) 20 (44)
AS2129 table E (10.04

Tolerance L: +0/-0.118 inch

1)  Other pressure ratings upon request.

2) If a grounding plate is installed (attached to one side of the flange), this increases dimension L as follows: DN 3 ... 100 by 3 mm (0.118 inch; DN 125 by 5 mm (0.197 inch).
3) If protection plates are installed (attached to both sides of the flange), this increases dimension L as follows: DN 3 ... 100 by 6 mm (0.236 inch; DN 125 by 10 mm (0.394 inch).
4) Depending on the device design, the dimensions change according to the following table.

Dil ion G

Device design

Dimension E, F

Without explosion protection

Standard sensor design

0

0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm (+5 inch)

Explosion protection Zone 1, Div. 1

Standard sensor design

+74 mm (+2.91 inch)

+47 mm (+1.85 inch)

High-temperature sensor design

+127 mm (+5 inch)

Explosion protection Zone 2, Div. 2

Standard sensor design

0

+174 mm (+6.85 inch)
0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm (+5 inch)

5) Connection flange DN 10
6)  Connection flange 1/2"

7) Connecting dimensions in acc. with EN 1092-1. For DN 65, PN 16 in acc. with EN 1092-1, please order PN 40.
8) For devices with ordering code “Installation length JN” (China production site) the installation length corresponds to the I1SO installation length.
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Flange DN 150 ... 400 (6 ... 16"), Sensor housing made of Aluminium (Clamp Shell)

100 (394) g 1025404
845(333) ¢ =
> i 35 (1.38) ‘
4 el
L
o E”/
! = a
O
/To ~
N
LI A
B
G00480-01
Fig. 39: Dimensions in mm (inch)
Dimensions mm (inch) Approx. weight kg (Ib)
DN Process connection D L23) F4 (3 E4 G4 A Integral Remote
150 (6) EN 1092-1 285 300 358 146 291 246 166 33 (73) 31 (68)
PN10...161) (11.22) | (11.81) | (14.09) | (5.75) | (11.46) | (9.69) | (6.54)
EN 1092-1 300 39 (86) 37 (82)
PN25..401 (11.81)
ASME B16.5 CL 150 280 33 (73) 31 (68)
(11.02)
ASME B16.5 CL 300 381 47 (104) 45 (99)
(15)
JIS 10K 280 33 (73) 31 (68)
(11.02)
AS2129 table D 280 33 (73) 31 (68)
AS2129 table E (11.02)
200 (8) EN 1092-1 340 350 399 170 331 286 200 41 (90) 39 (86)
PN10...16 1 (13.39) | (13.78) | (15.71) | (6.69) | (13.03) | (11.26) | (7.87)
EN 1092-1 340 43 (95) 41 (90)
PN25..401 (13.39)
ASME B16.5 CL 150 343 50 (110) 48 (106)
(13.5)
ASME B16.5 CL 300 381 72 (158) 70 (154)
(15)
JIS 10K 330 43 (95) 41 (90)
(12.99)
AS2129 table D 335 50 (110) 48 (106)
AS2129 table E (13.19)
250 (10) EN 1092-1 395 450 413 198 346 301 235 61 (135) 59 (130)
PN10...161) (15.55) | (17.72) | (16.26) | (7.80) | (13.62) | (11.85) | (9.25)
EN 1092-1 405 65 (143) 63 (139)
PN25..401 (15.94)
ASME B16.5 CL 150 407 70 (154) 68 (150)
(16.02)
ASME B16.5 CL 300 445 105 (232) 103 (227)
(17.52)
JIS 10K 400 65 (143) 63 (139)
(15.75)
AS2129 table D 405 70 (154) 68 (150)
AS2129 table E (15.94)

Tolerance L: DN 150 ... 200 +0 /-3 mm (+0 / -0,118 inch), DN 250 ... 400 +0 /-5 mm (+0/ -0,197 inch)
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Dimensions mm (inch)

Approx. weight kg (Ib)

DN Process connection D L23) F4 (o] E4 G4 A Integral Remote
300 (12) EN 1092-1 445 500 436 228 369 324 272 74 (163) 72 (159)
PN10..16" (17.52) | (19.68) | (17.17) | (8.98) | (14.53) | (12.76) | (10.71)
EN 1092-1 460 80 (176) 78 (172)
PN25...401 (18.11)
ASME B16.5 CL 150 483 105 (232) 103 (227)
(19.02)
ASME B16.5 CL 300 521 150 (331) 148 (326)
(20.51)
JIS 10K 445 80 (176) 78 (172)
(17.52)
AS2129 table D 455 105 (232) 103 (227)
AS2129 table E (17.19)
350 (14) EN 1092-1 505 550 451 265 384 339 322 95 (209) 93 (203)
PN10..16" (19.88) | (21.65) | (17.76) | (10.43) | (15.12) | (13.35) | (12.68)
EN 1092-1 520 110 (243) 108 (238)
PN25..40 1" (20.47)
ASME B16.5 CL 150 533 105 (232) | 103 (227)
(20.98)
ASME B16.5 CL 300 584 140 (309) 138 (304)
(22.99)
JIS 10K 490 110 (243) | 108 (238)
(19.29)
AS2129 table D 525 105 (232) | 103 (227)
AS2129 table E (20.67)
400 (16) EN 1092-1 565 600 493 265 426 381 322 103 (227) 101 (223)
PN10..16" (22.24) | (23.62) | (19.41) | (10.43) | (16.77) | (15.00) | (12.68)
EN 1092-1 580 126 (278) | 124 (273)
PN25..40 1 (22.83)
ASME B16.5 CL 150 597 175 (386) 173 (381)
(23.50)
ASME B16.5 CL 300 647 265 (584) 263 (580)
(25.47)
JIS 10K 560 126 (278) | 124 (273)
(22.05)
AS2129 table D 580 175 (386) | 173 (381)
AS2129 table E (22.83)

Tolerance L: DN 150 ... 200 +0 /-3 mm (+0 / -0,118 inch), DN 250 ... 400 +0 / -5 mm (+0 / -0,197 inch)

1)  Other pressure ratings upon request.
2) If a grounding plate is installed (attached to one side of the flange), this increases dimension L by 5 mm (0.197 inch).

3) If protection plates are installed (attached to both sides of the flange), this increases dimension L by 10 mm (0.394 inch).
4)  Depending on the device design, the dimensions change according to the following table.

Device design

Dimension E, F

Dimension G

Without explosion protection

Standard sensor design

0

0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm

(+5 inch)

Explosion protection Zone 1, Div. 1

Standard sensor design

+74 mm (+2.91 inch)

+47 mm (+

1.85 inch)

High-temperature sensor design

+127 mm (+5 inch)

+174 mm (+6.85 inch)

Explosion protection Zone 2, Div. 2

Standard sensor design

0

0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm

(+5 inch)
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Flange DN 450 ... 2000 (18 ... 80"), Sensor housing made of carbon steel

77,8 (3.06
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Fig. 40: Dimensions in mm (inch)
Dimensions mm (inch) Approx. weight kg (Ib)
DN Process connection D L23) F4) Cc E4 G4 A Integral Remote
450 (18) ASME B16.5 CL 150 635 686 501 310 434 389 - 260 (573) 258 (569)
(25.0) | (27.01) | (19.72) | (12.20) | (17.09) | (15.31)
AS2129 table D 640
AS2129 table E (25.20
500 (20) EN 1092-1 PN 10 1 670 650 501 310 434 389 407 190 (419) 188 (415)
(26.38) | (25.59) | (19.72) | (12.20) | (17.09) | (15.31) | (16.02)
EN 1092-1 PN 16 1) 715 240 (529) 238 (525)
(28.15)
ASME B16.5 CL 150 699 762 300 (661) 298 (657)
(27.52) | (30.0)
AS2129 table D 705 650
AS2129 table E (27.76 | (25.59)
600 (24) EN 1092-1 PN 101 780 780 552 361 485 440 469 246 (542) 244 (537)
(30.71) | (30.71) | (21.73) | (14.21) | (19.09) | (17.32) | (18.46)
EN 1092-1 PN 16 1 840 318 (701) 316 (697)
(33.07)
ASME B16.5 CL 150 813 914 425 (937) 423 (933)
(32.01) | (35.98)
AS2129 table D 825 780
AS2129 table E (32.48 | (30.71)
700 (28) EN 1092-1 PN 101 895 910 596 405 529 484 537 320 (706) 318 (701)
(35.24) | (35.83) | (23.46) | (15.94) | (20.83) | (19.06) | (21.14)
EN 1092-1 PN 16 1 910 440 (970) | 438(966)
(35.83)
ASME B16.5 CL 150 837 350 (772) 348 (767)
(32.95)
760 (30) ASME B16.5 CL 150 888 990 606 435 539 494 - 230 (507) 228 (503)
(34.96) | (38.96) | (23.86) | (17.13) | (21.22) | (19.45)
800 (32) EN 1092-1 PN 101 1015 1040 646 455 579 534 605 420 (926) 418 (922)
(39.96) | (40.94) | (25.43) | (17.91) | (22.8) | (21.02) | (23.82)
EN1092-1 PN 16 1) 1025 490 (1080) 488 (1076)
(40.35)
900 (36) EN 1092-1 PN 10" 1115 1170 696 505 629 584 671 505 (1113) | 503 (1109)
(43.90) | (46.06) | (27.40) | (19.88) | (24.76) | (22.99) | (26.42)
EN 1092-1 PN 16 1) 1125 590 (1301) 588 (1296)
(44.29)
ASME B16.5 CL 150 1057 680 (1499) 678 (1495)
(41.61)

Tolerance L: DN 450 ... 500 +0 / -5 mm (+0 / -0,197 inch), DN 600 ... 2000 +0 / -10 mm (+0 / -0,394 inch)
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Dimensions mm (inch)

Approx. weight kg (Ib)

DN Process connection D L23) F4) Cc E4 G4 A Integral Remote
1000 (40) EN 1092-1 PN 101 1230 1300 746 555 679 634 739 690 (1521) | 688 (1516)
(48.43) | (51.18) | (29.37) | (21.85) | (26.73) | (24.96) | (29.09)
EN 1092-1 PN 16 1 1255 850 (1873) 848 (1869)
(49.41)
ASME B16.5 CL 150 1380 880 (1940) 878 (1936)
(54.33)
1050 (42) ASME B16.5 CL 150 1067 1365 771 580 704 659 - - -
(42.01) | (53.74) | (30.35) | (22.83) | (72.72) | (25.94)
1100 (44) ASME B16.5 CL 150 1118 1430 - - - - - - -
(44.02) | (56.30)
1200 (40) EN 1092-1 PN 10 1 1405 1560 856 660 789 742 800 700 (1543) 698 (1538)
(55.31) | (61.42) | (33.7) | (25.98) | (31.06) | (29.21) | (31.5)
EN 1092-1 PN 16 1 1455 930 (2050) | 928 (2046)
(57.28)
1400 (40) EN 1092-1 PN 10 1 1630 1820 950 755 884 838 900 810 (1786) 808 (1781)
(64.17) | (71.65) | (37.4) | (29.72) | (34.8) | (32.99) | (35.43)
EN 1092-1 PN 16 1) 1675 1210 (2668) | 1208 (2663)
(65.94)
1500 (60) ASME B16.5 CL 150 1676 1950 996 805 929 884 - - -
(65.98) | (76.77) | (39.21) | (31.69) | (36.57) | (34.80)
1600 (40) EN 1092-1 PN 10 1 1830 2080 1060 865 994 948 990 1180 (2602) | 1178 (2597)
(72.05) | (81.89) | (41.73) | (34.06) | (39.13) | (37.32) | (38.98)
EN 1092-1 PN 16 1 1915 1630 (3593) | 1628 (3589)
(75.39)
1800 (40) EN 1092-1 PN 10" 2045 2340 1176 980 1109 1062 1080 1490 (3285) | 1488 (3280)
(80.51) | (92.13) | (46.3) | (38.58) | (43.66) | (41.81) | (42.52)
EN 1092-1 PN 16 1) 2115 2230 (4916) | 2228 (4912)
(83.27)
2000 (40) EN 1092-1 PN 10 1 2265 2600 1286 1090 1219 1172 1170 1880 (4145) | 1878 (4140)
(89.17) | (102.36) | (50.63) | (42.91) | (47.99) | (46.14) | (46.06)
EN 1092-1 PN 16 1 2325 2650 (5842) | 2648 (5838)
(91.54)
Tolerance L: DN 450 ... 500 +0 / -5 mm (+0 / -0,197 inch), DN 600 ... 2000 +0 / -10 mm (+0 / -0,394 inch)
1)  Other pressure ratings available on request.
2) If a grounding plate is installed (attached to one side of the flange), this increases dimension L as follows: DN 400 ... 600 by 5 mm (0.197 inch).
3) If protection plates are installed (attached to both sides of the flange), this increases dimension L as follows: DN 400 ... 600 by 10 mm (0.394 inch).
4)  Depending on the device design, the dimensions change according to the following table.
Device design Dimension E, F Di ion G

Without explosion protection

Standard sensor design

0

0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm (+5 inch)

Explosion protection Zone 1, Div. 1

Standard sensor design

+74 mm (+2.91 inch)

+47 mm (+1.85 inch)

High-temperature sensor design

+127 mm (+5 inch)

+174 mm (+6.85 inch)

Explosion protection Zone 2, Div. 2

Standard sensor design

0

0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm (+5 inch)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Dimensions for sensor design level ,,C*

Flange DN 25 ... 600 (18 ...

24"), Sensor housing made of carbon steel

98,3 (3.87)
77,8 (3.06)

167,9 (6.61)

102 (4.02)

205 (8.07)

106 (4.17)

84.5(3.33)

F
2 | 1
St —i- 2p
L
G01339
Fig. 41: Dimensions in mm (inch)
Dimensions mm (inch) Approx. weight kg (Ib)
DN Process connection D L23) F4 E4 G4 Integral Remote
25 (1) EN 1092-1 PN 10...40 " | 115(4.53) | 200 (7.84) | 244 (9.61) | 177 (6.97) | 131 (5.16) 9 (20) 7 (15)
ASME B16.5 CL 150 108 (4.25)
ASME B16.5 CL 300 124 (4.88)
JIS 10K 125 (4.92)
AS2129 table D 115 (4.53)
AS2129 table E
32 (1 1/4%) EN 1092-1 PN 10...40 " | 140 (5.51) | 200 (7.84) | 249 (9.80) | 182 (7.17) | 136 (5.35) 10 (22) 8 (18)
ASME B16.5 CL 150 118 (4.65)
ASME B16.5 CL 300 134 (5.28)
JIS 10K 135 (5.31)
AS2129 table D 120 (4.72)
AS2129 table E
40 (1 1/2%) EN 1092-1 PN 10...40 " | 150 (5.91) | 200 (7.84) | 254 (10.0) | 187 (7.36) | 141 (5.55) 11 (24) 9 (20)
ASME B16.5 CL 150 127 (5.00)
ASME B16.5 CL 300 156 (6.14)
JIS 10K 140 (5.51)
AS2129 table D 135 (5.31)
AS2129 table E
50 (2) EN 1092-1 PN 10...40 " | 165 (6.50) | 200 (7.84) | 257 (10.12) | 190 (7.48) | 144 (5.67) 12 (26) 10 (22)
ASME B16.5 CL 150 153 (6.02)
ASME B16.5 CL 300 165 (6.50)
JIS 10K 155 (6.10)
AS2129 table D 150 (5.91)
AS2129 table E
65 (2 1/2°) EN 1092-1 PN 10...40 " | 185(7.28) | 200 (7.87) | 271 (10.67) | 204 (8.03) | 158 (6.22) 15 (33) 13 (29)
ASME B16.5 CL 150 178 (7.01) 13 (29) 11.(24)
ASME B16.5 CL 300 191 (7.52) 15 (33) 13 (29)
JIS 10K 175 (6.89) 15 (33) 13 (29)
AS2129 table D 165 (6.50) 13 (29) 11 (24)
AS2129 table E

Tolerance L: +0 /-3 mm (+0 / -0.018 inch)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Dimensions mm (inch)

Approx. weight kg (Ib)

DN Process connection D L23) F4) E4 G4 Integral Remote

80 (3) EN 1092-1 PN 10 ... 40 ) | 200 (7.87) | 200 (7.87) | 275 (10.83) | 208 (8.19) | 162 (6.38) 17 (38) 15 (33)
ASME B16.5 CL 150 191 (7.52) 17 (38) 15 (33)
ASME B16.5 CL 300 210 (8.27) 19 (42) 17 (38)
JIS 10K 185 (7.28) 19 (42) 17 (38)
AS2129 table D 185 (7.28) 17 (38) 15 (33)
AS2129 table E

100 (4%) EN 1092-1 PN 10...40 ) | 220 (8.66) | 250 (9.84) | 306 (12.05) | 239 (9.41) | 193 (7.60) 19 (42) 17 (38)
EN 1092-1 PN 25 ...40 D | 235 (9.25) 23 (51) 21 (46)
ASME B16.5 CL 150 229 (9.02) 21 (46) 19 (42)
ASME B16.5 CL 300 254 (10.00) 30 (66) 28 (62)
JIS 10K 210 (8.72) 19 (42) 17 (38)
AS2129 table D 215 (8.46 21 (46) 19 (42)
AS2129 table E

125 (57) EN 1092-1 PN 10...40 1) | 250 (9.84) | 250 (9.84) | 318 (12.52) | 251 (9.88) | 205 (8.07) 22 (49) 20 (44)
EN 1092-1 PN 25 ... 40 1) | 270 (10.63) 29 (64) 27 (60)
ASME B16.5 CL 150 254 (10.00) 22 (49) 20 (44)
ASME B16.5 CL 300 280 (11.02) 35 (77) 33(73)
JIS 10K 250 (9.84) 22 (49) 20 (44)
AS2129 table D 255 (10.04 22 (49) 20 (44)
AS2129 table E

150 (6%) EN 1092-1 PN 10 ... 40 V) | 285 (11.22) | 300 (11.81) | 339 (13.35) | 272 (10.71) | 226 (8.90) 33(73) 31(68)
EN 1092-1 PN 25 ... 40 D | 300 (11.81) 39 (86) 37 (82)
ASME B16.5 CL 150 280 (11.02) 33(73) 31 (68)
ASME B16.5 CL 300 381 (15.00) 47 (104) 45 (99)
JIS 10K 280 (11.02) 33 (73) 31 (68)
AS2129 table D 280 (11.02) 33 (73) 31 (68)
AS2129 table E

200 (8%) EN 1092-1 PN 10 ... 40 1) | 340 (13.39) | 350 (13.78) | 364 (14.33) | 297 (11.69) | 252 (9.92) 41 (90) 39 (86)
EN 1092-1 PN 25...40 " | 340 (13.39) 43 (95) 41 (90)
ASME B16.5 CL 150 343 (13.50) 50 (110) 48 (106)
ASME B16.5 CL 300 381 (15.00) 72 (158) 70 (154)
JIS 10K 330 (12.99) 43 (95) 41(90)
AS2129 table D 335 (13.19) 50 (110) 48 (106)
AS2129 table E

250 (10%) EN 1092-1 PN 10 ... 16 1) | 395 (15.55) | 450 (17.72) | 390 (15.35) | 323 (12.72) | 278 (10.94) |61 (135) 59 (130)
EN 1092-1 PN 25 ... 40 1) | 405 (15.94) 65 (143) 63 (139)
ASME B16.5 CL 150 407 (16.02) 70 (154) 68 (150)
ASME B16.5 CL 300 445 (17.52) 105 (232) | 103 (227)
JIS 10K 400 (15.75) 65 (143) 63 (139)
AS2129 table D 405 (15.94) 70 (154) 68 (150)
AS2129 table E

300 (129) EN 1092-1 PN 10 ... 16 D | 445 (17.52) | 500 (19.68) | 415 (16.34) | 348 (15.12) | 303 (11.93) | 74 (163) 72 (159)
EN 1092-1 PN 25 ... 40 1) | 460 (18.11) 80 (176) 78 (172)
ASME B16.5 CL 150 483 (19.02) 105 (232) 103 (227)
ASME B16.5 CL 300 521 (20.51) 150 (331) 148 (326)
JIS 10K 445 (17.52) 80 (176) 78 (172)
AS2129 table D 455 (17.19) 105 (232) 103 (227)
AS2129 table E

350 (14%) EN 1092-1 PN 10 ... 16 D | 505 (19.88) | 550 (21.65) | 438 (17.24) | 371 (14.61) | 326 (12.83) | 95 (209) 93 (203)
EN 1092-1 PN 25 ... 40 D | 520 (20.47) 110 (243) 108 (238)
ASME B16.5 CL 150 533 (20.98) 105 (232) 103 (227)
ASME B16.5 CL 300 584 (22.99) 140 (309) 138 (304)
JIS 10K 490 (19.29) 110 (243) 108 (238)
AS2129 table D 525 (20.67) 105 (232) 103 (227)
AS2129 table E

400 (16%) EN 1092-1 PN 10 ... 16 D | 565 (22.24) | 600 (23.62) | 462 (18.19) | 395 (15.55) | 350 (13.78) | 103 (227) 101 (223)
EN 1092-1 PN 25 ... 40 1) | 580 (22.83) 126 (278) 124 (273)
ASME B16.5 CL 150 597 (23.50) 175 (386) 173 (381)
ASME B16.5 CL 300 647 (25.47) 265 (584) | 263 (580)
JIS 10K 560 (22.05) 126 (278) 124 (273)
AS2129 table D 580 (22.83) 175 (386) 173 (381)
AS2129 table E

Tolerance L: DN 150 ... 200 +0 / -3 mm (+0 / -0.018 inch), DN 250 ... 600 +0 /-5 mm (+0 / -0.197 inch)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Abmessungen mm (inch)

Gewicht ca. kg (Ib)

DN Prozessanschluss D L23) F4) E4 G4 kompakt getrennt
450 (18%) ASME B16.5 CL 150 635 (25.00) | 600 (23.62) | 487 (19.17) | 420 (16.54) | 375 (14.76) | 260 (573) 258 (569)
AS2129 table D 640 (25.20
AS2129 table E
500 (20) EN 1092-1 PN 10 ) 670 (26.38) | 600 (23.62) | 514 (20.24) | 447 (17.60) | 402 (15.83) | 190 (419) 188 (415)
EN 1092-1 PN 16 1) 715 (28.15) 240 (529) 238 (525)
ASME B16.5 CL 150 699 (27.52) 300 (661) 298 (657)
AS2129 table D 705 (27.76)
AS2129 table E
600 (24%) EN 1092-1 PN 10 780 (30.71) | 800 (31.50) | 569 (22.40) | 502 (19.76) | 457 (17.99) | 246 (542) 244 (537)
EN 1092-1 PN 16 1) 840 (33.07) 318 (701) 316 (697)
ASME B16.5 CL 150 813 (32.01) 425 (937) 423 (933)
AS2129 table D 825 (32.48)
AS2129 table E
Tolerance L: DN 150 ... 200 +0 /-3 mm (+0 / -0.018 inch), DN 250 ... 600 +0 / -5 mm (+0 / -0.197 inch)
1)  Other pressure ratings available on request.
2) If a grounding plate is installed (attached to one side of the flange), this increases dimension L by 5 mm (0.197 inch).
3) If protection plates are installed (attached to both sides of the flange), this increases dimension L by 10 mm (0.394 inch).
4)  Depending on the device design, the dimensions change according to the following table.
Device design Dimension E, F Di ion G
Without explosion protection Standard sensor design 0 0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm (+5 inch)

Explosion protection Zone 1, Div. 1

Standard sensor design

+74 mm (+2.91 inch)

+47 mm (+1.85 inch)

High-temperature sensor design

+127 mm (+5 inch)

+174 mm (+6.85 inch)

Explosion protection Zone 2, Div. 2

Standard sensor design

0

0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm (+5 inch)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Dimensions for high-pressure sensor version

Flange DN 15 ... 400 (1/2 ... 16"), high-pressure version, Sensor housing made of Aluminium (Clamp Shell)

84.5(3.33)

778(3.06)

35(1.38)

105(4.13) __ 98(3.86)

QO
N~ =
la)
L
PAIN
o A
Lt
G00479-01
Fig. 42: Dimensions in mm (inch)
Dimensions mm (inch) Approx. weight kg (Ib)
DN Process connection D L2 F4 C E3) G?3) A Integral Remote
15 DIN 2636 PN 63 105 270 255 82 188 143 113 10 (22) 8 (18)
(1/2%) DIN 2637 PN 100 (4.13) (10.63) (10.04) (3.23) (7.4) (5.63) (4.45)
ASME B16.5, CL 600 95 270 12 (26) 10 (22)
(3.74) (10.63)
25(1“) | DIN 2636 PN 63 140 270 255 82 188 143 113 12 (27) 10 (22)
DIN 2637 PN 100 (5.51) (10.63) (10.04) (3.23) (7.4) (5.63) (4.45)
ASME B16.5, CL 600 124 270 12 (26) 10 (22)
(4.88) (10.63)
ASME B16.5, CL 900 149 300
(5.87) (11.81)
ASME B16.5, CL 1500 149 300
(5.87) (11.81)
ASME B16.5, CL 2500 158 350
(6.22) (13.78)
40 DIN 2636 PN 63 170 280 262 92 195 150 113 13/14 11/12
(11/2*) | DIN 2637 PN 100 (6.69) (11.02) (10.31) (3.62) (7.68) (5.91) (4.45) (29/31) (24 /1 27)
ASME B16.5, CL 600 156 280 13 (29) 11 (24)
(6.14) (11.02)
ASME B16.5, CL 900 177 300
(6.97) (11.81)
ASME B16.5, CL 1500 177 350
(6.97) (13.78)
ASME B16.5, CL 2500 203 400
(7.99) (15.75)
50 (2“) | DIN 2636 PN 63 180 280 268 97 (3.82) 201 156 115 15 (33) 13 (29)
(7.09) (11.02) (10.55) (7.91) (6.14) (4.53)
DIN 2637 PN 100 195 280 18 (40) 16 (35)
(7.68) (11.02)
ASME B16.5, CL 600 165 280 15 (33) 13 (29)
(6.50) (11.02)
ASME B16.5, CL 900 216 400
(8.50) (15.75)
ASME B16.5, CL 1500 216 400
(8.50) (15.75)
ASME B16.5, CL 2500 235 450
(9.25) (17.72)

Tolerance L: DN 25 ... 100 +0 / -3 mm (+0/ -0,018 inch), DN 150 ... 200 +0 / -3 mm (+0/ -0,118 inch),
DN 250 ... 400 +0 /-5 mm (+0 / -0,197 inch)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Dimensions mm (inch)

Approx. weight kg (Ib)

DN Process connection D L2 F4 C E3) G3) A Integral Remote
65 DIN 2636 PN 63 205 330 279 108 212 167 104 18 (40) 16 (35)
(2 1/2%) (8.07) (12.99) (10.98) (4.25) (8.35) (6.57) (4.09)
DIN 2637 PN 100 220 330 23 (51) 21 (46)
(8.66) (12.99)
ASME B16.5, CL 600 190 330 20 (44) 18 (40)
(7.48) (12.99)
ASME B16.5, CL 900 244 400
(9.61) (15.75)
ASME B16.5, CL 1500 244 400
(9.61) (15.75)
ASME B16.5, CL 2500 266 450
(10.47) | (17.72)
80 (3“) | DIN 2636 PN 63 215 340 279 108 212 167 104 22 (49) 20 (44)
(8.46) (13.39) (10.98) (4.25) (8.35) (6.57) (4.09)
DIN 2637 PN 100 230 340 26 (57) 24 (53)
(9.06) (13.39)
ASME B16.5, CL 600 209 340 25 (55) 23 (51)
(8.23) (13.39)
ASME B16.5, CL 900 241 400
(9.49) (15.75)
ASME B16.5, CL 1500 266 400
(10.47) | (15.75)
ASME B16.5, CL 2500 305 500
(12.01) | (19.68)
100 (4“) | DIN 2636 PN 63 250 400 301 122 (4.8) 234 189 125 29 (64) 27 (60)
(9.84) (15.75) (11.85) (9.21) (7.44) (4.92)
DIN 2637 PN 100 265 400 38 (84) 26 (57)
(10.43) | (15.75)
ASME B16.5, CL 600 273 400 46 (101) 44 (97)
(10.75) | (15.75)
ASME B16.5, CL 900 292 400
(11.50) | (15.75)
ASME B16.5, CL 1500 311 420
(12.24) | (16.54)
ASME B16.5, CL 2500 355 600
(13.98) | (23.62)
125 (5*) | DIN 2636 PN 63 295 450 311 130 244 199 125 on request | on request
(11.61) | (17.72) (12.24) (5.12) (9.61) (7.83) (4.92)
DIN 2637 PN 100 315 450
(12.4) (17.72)
ASME B16.5, CL 600 330 400
(12.99) | (15.75)
ASME B16.5, CL 900 349 450
(13.74) | (17.72)
ASME B16.5, CL 1500 374 500
(14.72) | (19.68)
ASME B16.5, CL 2500 419 700
(16.50) | (27.56)
150 (6) | DIN 2636 PN 63 345 450 358 146 291 246 166 on request | on request
(13.58) (17.72) (14.09) (5.75) (11.46) (9.69) (6.54)
DIN 2637 PN 100 355 450
(13.98) (17.72)
ASME B16.5, CL 600 355 450
(13.98) | (17.72)
ASME B16.5, CL 900 381 500
(15.0) (19.68)
ASME B16.5, CL 1500 393 600
(15.47) | (23.62)
ASME B16.5, CL 2500 482 800
(18.98) | (31.50)

Tolerance L: DN 25 ... 100 +0 / -3 mm (+0/-0,018 inch), DN 150 ... 200 +0 / -3 mm (+0/ -0,118 inch),

DN 250 ... 400 +0 /-5 mm (+0 / -0,197 inch)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Dimensions mm (inch)

Approx. weight kg (Ib)

DN Process connection D L2 F4 C E3) G3) A Integral Remote
200 (8“) | DIN 2636 PN 63 415 500 399 170 331 286 200 on request | on request
(16.34) (19.68) (15.71) (6.69) (13.03) (11.26) (7.87)
DIN 2637 PN 100 430 500
(16.93) (19.68)
ASME B16.5, CL 600 419 500
(16.50) (19.68)
ASME B16.5, CL 900 470 600
(18.50) (23.62)
ASME B16.5, CL 1500 482 700
(18.98) (27.56)
ASME B16.5, CL 2500 552 950
(21.73) (37.40)
250 ASME B16.5, CL 600 508 500 413 198 346 301 235 onrequest | on request
(10%) (20.0) (19.68) (16.26) (7.80) (13.62) (11.85) (9.25)
ASME B16.5, CL 900 546 700
(21.5) (27.56)
ASME B16.5, CL 1500 584 850
(22.99) (33.46)
ASME B16.5, CL 2500 673 1200
(26.50) (47.24)
300 ASME B16.5, CL 600 559 750 436 228 369 324 272 on request | on request
(124 (22.01) (29.53) (17.17) (8.98) (14.53) (12.76) (10.71)
ASME B16.5, CL 900 609 800
(23.98) (31.50)
ASME B16.5, CL 1500 673 950
(26.50) (37.40)
ASME B16.5, CL 2500 762 1400
(30.00) (55.12)
350 ASME B16.5, CL 600 603 750 451 265 384 339 322 on request | on request
(14 (23.74) (29.53) (17.76) (10.43) (15.12) (13.35) (12.68)
ASME B16.5, CL 900 641 850
(25.24) (33.46)
ASME B16.5, CL 1500 749 1050
(29.49) (41.34)
400 ASME B16.5, CL 600 686 800 493 265 426 381 322 onrequest | on request
(16%) (27.01) (31.50) (19.41) (10.43) (16.77) (15.00) (12.68)
ASME B16.5, CL 900 705 900
(27.76) (35.43)
ASME B16.5, CL 1500 825 1100
(32.48) (43.31)

Tolerance L: DN 25 ... 100 +0 / -3 mm (+0 / -0,018 inch), DN 150 ... 200 +0 / -3 mm (+0/-0,118 inch),

DN 250 ... 400 +0 /-5 mm (+0 / -0,197 inch)

1) If a grounding plate is installed (attached to one side of the flange), this increases dimension L as follows: DN 3 ... 100 by 3 mm (0.118 inch; DN 125 by 5 mm (0.197 inch).
2) If protection plates are installed (attached to both sides of the flange), this increases dimension L as follows: DN 3 ... 100 by 6 mm (0.236 inch; DN 125 by 10 mm (0.394 inch).

3) Depending on the device design, the dimensions change according to the following table.

Device design

Dimension E, F

Dimension G

Without explosion protection

Standard sensor design

0

0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm (+5 inch)

Explosion protection Zone 1, Div. 1

Standard sensor design

+74 mm (+2.91 inch)

+47 mm (+1.85 inch)

High-temperature sensor design

+127 mm (+5 inch)

+174 mm (+6.85 inch)

Explosion protection Zone 2, Div. 2

Standard sensor design

0

0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm (+5 inch)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Flange DN 25... 400 (1 ... 16"), high-pressure version, Sensor housing made of stainless steel

101,5 (4.04)
~O] 10)
] T
A
It
G00481-02
Fig. 43: Dimensions in mm (inch)
Dimensions [mm (inch)] Approx. weight
DN Process connection D L2 F4 Cc E3) A [kg (Ib)]
25 (1) ASME B16.5 CL 600 124 270 283 73 216 105 12 (26)
(4.88) (10.63) (11.14) (2.87) (8.50) (4.13)
ASME B16.5 CL 900 149 300
(5.87) (11.81)
ASME B16.5 CL 1500 149 300
(5.87) (11.81)
ASME B16.5 CL 2500 158 350
(6.22) (13.78)
40 (1 1/2) | ASME B16.5 CL 600 156 280 288 78 221 105 13 (29)
(6.14) (11.02) (11.34) (3.07) (8.70) (4.13)
ASME B16.5 CL 900 177 300
(6.97) (11.81)
ASME B16.5 CL 1500 177 350
(6.97) (13.78)
ASME B16.5 CL 2500 203 400
(7.99) (15.75)
50 (27) ASME B16.5 CL 600 165 280 305 85 238 105 15
(6.5) (11.02) (12.01) (3.35) (9.37) (4.13) (33)
ASME B16.5 CL 900 216 400
(8.50) (15.75)
ASME B16.5 CL 1500 216 400
(8.50) (15.75)
ASME B16.5 CL 2500 235 450
(9.25) (17.72)
65 (2 1/2") | ASME B16.5 CL 600 190 330 316 91 249 105 20
(7.48) (12.99) (12.44) (3.58) (9.80) (4.13) (44)
ASME B16.5 CL 900 244 400
(9.61) (15.75)
ASME B16.5 CL 1500 244 400
(9.61) (15.75)
ASME B16.5 CL 2500 266 450
(10.47) (17.72)

Tolerance L: DN 25 ... 100 +0 / -3 mm (+0 / -0.018 inch)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Dimensions [mm (inch)]

Approx. weight

DN Process connection D L2 F4 C E3) A [kg (Ib)]
80 (3%) ASME B16.5 CL 600 209 340 316 91 249 105 25
(8.23) (13.39) (12.44) (3.58) (9.80) (4.13) (55)
ASME B16.5 CL 900 241 400
(9.49) (15.75)
ASME B16.5 CL 1500 266 400
(10.47) (15.75)
ASME B16.5 CL 2500 305 500
(12.01) (19.68)
100 (4%) ASME B16.5 CL 600 273 400 331 91 249 109 46
(10.75) (15.75) (13.03) (3.58) (9.80) (4.29) (101)
ASME B16.5 CL 900 292 400
(11.50) (15.75)
ASME B16.5 CL 1500 311 420
(12.24) (16.54)
ASME B16.5 CL 2500 355 600
(13.98) (23.62)
125 (5%) ASME B16.5 CL 600 330 400 344 116 277 109
(12.99) (15.75) (13.54) (4.57) (10.91) (4.29)
ASME B16.5 CL 900 349 450
(13.74) (17.72)
ASME B16.5 CL 1500 374 500
(14.72) (19.68)
ASME B16.5 CL 2500 419 700
(16.50) (27.56)
150 (6%) ASME B16.5 CL 600 355 450 385 136 318 143
(13.98) (17.72) (15.16) (5.35) (12.52) (5.63)
ASME B16.5 CL 900 381 500
(15.00) (19.68)
ASME B16.5 CL 1500 393 600
(15.47) (23.62)
ASME B16.5 CL 2500 482 800
(18.98) (31.50)
200 (8%) ASME B16.5 CL 600 419 500 411 162 344 175
(16.50) (19.69) (16.18) (6.38) (13.54) (6.89)
ASME B16.5 CL 900 470 600
(18.50) (23.62)
ASME B16.5 CL 1500 482 700
(18.98) (27.56)
ASME B16.5 CL 2500 552 950
(21.73) (37.40)
250 (10“) | ASME B16.5 CL 600 508 500 440 191 373 208
(20.00) (19.68) (17.32) (7.52) (14.68) (8.19)
ASME B16.5 CL 900 546 700
(21.50) (27.56)
ASME B16.5 CL 1500 584 850
(22.99) (33.46)
ASME B16.5 CL 2500 673 1200
(26.50) (47.25)
300 (12*) | ASME B16.5 CL 600 559 750 457 209 390 243
(22.01) (29.53) (17.99) (8.23) (15.35) (9.57)
ASME B16.5 CL 900 609 800
(23.98) (31.50)
ASME B16.5 CL 1500 673 950
(26.50) (37.40)
ASME B16.5 CL 2500 762 1400
(30.00) (55.12)

Tolerance L: DN 25 ... 100 +0 / -3 mm (+0 / -0.018 inch), DN 150 ... 200 +0 / -3 mm (+0/-0.118 inch),
DN 250 ... 400 +0 /-5 mm (+0 / -0.197 inch)
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Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Dimensions [mm (inch)]

Approx. weight

DN Process connection D L2 F4 C E3) A [kg (Ib)]
350 (14) | ASME B16.5 CL 600 603 750 501 221 434 271
(23.74) (29.61) (19.72) (8.70) (17.09) (10.67)
ASME B16.5 CL 900 641 850
(25.24) (33.46)
ASME B16.5 CL 1500 749 1050
(29.49) (41.34)
400 (16“) | ASME B16.5 CL 600 686 800 501 258 434 291
(27.01) (31.50) (19.72) (10.16) (17.09) (11.46)
ASME B16.5 CL 900 705 900
(27.76) (35.43)
ASME B16.5 CL 1500 825 1100
(32.48) (43.31)

Tolerance L: DN 25 ... 100 +0 / -3 mm (+0 / -0.018 inch), DN 150 ... 200 +0 / -3 mm (+0/-0.118 inch),
DN 250 ... 400 +0 /-5 mm (+0 / -0.197 inch)

1) If a grounding plate is installed (attached to one side of the flange), this increases dimension L as follows: DN 3 ... 100 by 3 mm (0.118 inch; DN 125 by 5 mm (0.197 inch).
2) If protection plates are installed (attached to both sides of the flange), this increases dimension L as follows: DN 3 ... 100 by 6 mm (0.236 inch; DN 125 by 10 mm (0.394 inch).
3) Depending on the device design, the dimensions change according to the following table.

Device design

Dimension E, F

Dimension G

Without explosion protection

Standard sensor design

0

0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm (+5 inch)

Explosion protection Zone 1, Div. 1

Standard sensor design

+74 mm (+2.91 inch)

+47 mm (+1.85 inch)

High-temperature sensor design

+127 mm (+5 inch)

Explosion protection Zone 2, Div. 2

Standard sensor design

0

+174 mm (+6.85 inch)
0

High-temperature sensor design

+127 mm (+5 inch)

+127 mm (+5 inch)
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Dimensions for transmitter
Model FET321 and FET325 (dual-compartment housing) for Ex zone 2 / Div 2
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Fig. 44: Dimensions in mm (inch)
1 Field-mount housing with window 3 Installation holes for pipe mounting set, for 2" pipe installation
2 Cable gland M20 x 1.5 4 Protection class IP 67
Model FET325 (dual-compartment housing) for Ex zone 1 / Div 1
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Fig. 45: Dimensions in mm (inch)
1 2 Pipe mounting kit included (material: zinc plated carbon steel)
Model FET321 (single-compartment housing)
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Fig. 46: Dimensions in mm (inch)

49



Electromagnetic flowmeter ProcessMaster FEP300
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Ordering information

Electromagnetic flowmeter ProcessMaster - FEP311 and FEP315 , integral mount design

Version number

1-6

o]

©o

10

Main order number

1314 15(16 (17 18

21

24

25

Add. order

no.
[

Without explosion protection

FEP311

x
x

XX X[X[X[|X

XX

With explosion protection

FEP315

Nominal diameter
DN 3 (1/10in.)
DN 4 (5/32in.)
DN 6 (1/4 in.)
DN 8 (5/16 in.)
DN 10 (3/8 in.)
DN 15 (1/2in.)
DN 20 (3/4 in.)
DN 25 (1in.)
DN 32 (1-1/4 in.)
DN 40 (1-1/2in.)
DN 50 (2 in.)
DN 65 (2-1/2in.)
DN 80 (3 in.)
DN 100 (4 in.)
DN 125 (5in.)
DN 150 (6 in.)
DN 200 (8 in.)
DN 250 (10 in.
DN 300 (12 in.
DN 350 (14 in.
DN 400 (16 in.
DN 450 (18 in.
DN 500 (20 in.
DN 550 (22 in.
DN 600 (24 in.
DN 650 (26 in.
DN 700 (28 in.
DN 760 (30 in.
DN 800 (32 in.
DN 900 (36 in.)
DN 1000 (40 in.)
DN 1050 (42 in.)
DN 1100 (44 in.)
DN 1200 (48 in.)
DN 1400 (54 in.)
DN 1500 (60 in.)
DN 1600 (66 in.)
DN 1800 (72 in.)
DN 2000 (80 in.)

NN N N N N NN NI

1)
1)

x
x
x

QOO UNPAN-2 000NN BRPRWWLONMNN-_A_ 2200000000 0COO0OOO

O OO0 O0OO0ODO0OUOO0ODO0OO0OOUITODUOUMOUVUOUOUNOOOOOOBRAWMNMNN-==-0O0O0O

N2 2222 0 0 0 0000000000000 O0CODUOODUOONOVGIOUIO 0O AW

Lining material
PTFE
ETFE
Thick PTFE
Hard rubber
Linatex
PFA
Soft rubber

WUV ITm>

Electrode design
Standard

Pointed head

Standard + full filling electrode (TFE)

Pointed head + full filling electrode (TFE)

oo aN -

XX X[ X[X[X

XX

Continued on next page

1) Available with JIS flanges.
2) Upon request: Available with model FEP311 DN 50 ... 600 (2 ... 24 in.)
3) TFE electrode for detecting partially filled tubes, available from DN 50 (2 in.) with sensor design level "B". Not available for Zone 1/ Div 1.
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Continued

Version number

1-6

10

12

Main order number

14

15

18

19

20

21

24

25

26

Add. order

no.
[

Without explosion protection

FEP311

x

X

X

X

X

XX

With explosion protection

FEP315

XX~
X[ X |
X|X|e©

Signal electrode material
Stainless steel 1.4539 (904)
Hastelloy C-4 (2.4610)
Titanium
Tantalum
Hastelloy B-3 (2.4600)
Platinum-iridium
Stainless steel 1.4571 (316Ti)
Tungsten carbide coated

x

4 WeI@OmTMO>

Grounding accessories
Standard
Grounding electrodes

side of the flange

sides of the flange

(for material, refer to "Signal electrode material")
Grounding plate made of stainless steel, attached to one

Protection plate made of stainless steel, attached to both

Process connection
Flange DIN PN 6
Flange DIN PN 10
Flange DIN PN 16
Flange DIN PN 25
Flange DIN PN 40
Flange DIN PN 64
Flange DIN PN 100
Flange, ASME CL 150
Flange, ASME CL 300
Flange, JIS 10K
Flange, JIS 5K
Flange, JIS 20K
Flange, AS2129 table E
Flange, AS2129 table D

5)

6)
6)

7)
7)

X

mMmMmee e« >»P>» 0000000

X

AP WON-_ W20 WN-_O0

Process connection material
Steel
Stainless steel flange

Certificates
Meter tube with PED approval

Pressure test to AD-2000

Material certificate 3.1 to EN 10204 and pressure test to AD-2000

Meter tube without PED approval (only China and US production sites.
Specify installation length J1, J3 or JN)
Acceptance test certificate (3.1) to EN 10204

Calibration
Standard accuracy
Increased accuracy

Witnessed factory calibration
5-point DKD calibration

Standard accuracy + ScanMaster function
Increased accuracy + ScanMaster function

9)
10)
9)
10)
11)
12)

X

—=ZrXo >

X

XX

Continued on next page

4) Can only be used for sensors < DN 600 (24 in) and PTFE / thick PTFE / ETFE / PFA linings. Material: See data sheet. For Hard rubber, soft

rubber and Linatex please use loose grounding rings.

5) Available from DN 1000 (40 in.)

6) DN 15 ... DN 200 (1/2 ... 8 in.) Hard rubber

7) Upon request
8) Material: See data sheet

9) Standard accuracy (0.4% of rate) assumes 2 calibration points. If more than 2 calibration points are required, you must specify 3 or 5 points

under "Number of test points"

10) Increased accuracy (0.2% of rate) assumes 3 calibration points. If more than 3 calibration points are required, you must specify 5 points

under "Number of test points". Available for DN10 (3/8 in.) ... 800 (32 in.)

11) 3rd party witnessed calibration

12) Available for nominal diameters DN 50 (2 in.) ... 600 (24 in.), DN 800 (32 in.)
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Continued

Version number 1-6

10

11

12

Main order number

13

14 15

19

20| 21| 22|23

24

25

Add. order

no.
——

Without explosion protection

FEP311

7 8 9
X X X

X

X

X X

XX

With explosion protection

FEP315

X X X

X

X

X X

. 140 °F)

Sensor temperature range / Ambient temperature range
Standard sensor design / -20 ... 60 °C (-4 ..

Standard sensor design / -40 ... 60 °C (-40 ... 140 °F)

High-temperature sensor design / -20 ... 60 °C (-4 ... 140 °F)
High-temperature sensor design / -40 ... 60 °C (-40 ..

. 140 °F)

x

B2WN

Name plate

Sticker
Stainless steel

Stainless steel, and TAG label stainless steel

Sticker, chinese language
Stainless steel, chinese language

Stainless steel, and TAG label stainless steel, chinese language

18)
18)
18)

cCHnoOow>»

Signal cable length

No cable

Explosion protection

None

ATEX / IEC Zone 1
ATEX / IEC Zone 2/ 21
usFMc Div 2 Zone 2
usFMc Div 1

NEPSI Zone1

NEPSI| Zone2

15)

16)
17)
17)

<CXHTUTVZr »

Protection type for transmitter / sensor

Standard / IP67 (NEMA 4X)
Other

18)

Cable gland

M20 x 1.5
1/2 in. NPT
PF 1/2 in.

15)

Ow >

Power supply

100 ... 230 V AC, 50 Hz
24V AC/DC, 50 Hz
100 ... 230 V AC, 60 Hz
24V AC/DC, 60 Hz

A OWODN -

Signal inputs and outputs
HART + 20 mA passive + pulses + contact input / output

HART + 20 mA active + pulses + contact input / output
HART + 20 mA active + pulses + contact output

PROFIBUS PA + contact output
FOUNDATION Fieldbus + contact output

19)
20)
21)

mMmOO W

Default settings / Diagnostics

Parameters are at factory settings / Standard
Parameters are set according to customer specifications / Standard

XX

Continued on next page

13) Maximum fluid temperature for standard sensor design:

15)
16)
17)
18)
19)
20)
21)

130 °C with PTFE, PFA, ETFE, thick PTFE,

90 °C (80 °C for China production site) with hard rubber,

60 °C with soft rubber,
70 °C with Linatex,

-40 °C only in conjunction with stainless steel flange.
14) Maximum fluid temperature for high-temperature sensor design: 180 °C with PFA, thick PTFE. 130 °C with ETFE, PTFE. Thick PTFE
available for DN 25 ... DN 300, PFA available for DN 10 ... DN 200. -40 °C only in conjunction with stainless steel flange.

Only with model FEP311.
Div 1 available up to DN 300 (12 in.).
Production site: China.

Transmitter degree of protection = IP67 (NEMA 4X) with single-compartment and dual-compartment housing
Available with Ex design Zone 2 / Div 2 or Zone 1 / Div1.

Available with Ex design Zone 2 / Div 2.
Available with Ex design Zone 1/ Div 1.
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Continued
Add. order
Main order number no.
|
Version number | 1-6 7 8 9|10|11 12|13 |14 15[16 |17 [18 |19 |20 |21 |22|23 |24 |25]|26 |27
Without explosion protection FEP311 [ X X X[ X|X X|X|X X[X[|X|X[X|X|X|X|X]|X|X|[|X]|X XX
With explosion protection FEP315 | X X X |[X|[X X|X|X X|X|X|X|X|X|X|X|X]|X|X|X]|X XX
Accessories
None AY
Plug connector
M12 x 1 fieldbus 22) U2
Transmitter housing design
Single-compartment housing / Aluminium 15) H1
Dual-compartment housing / Aluminium H2
Lay Length
Flanges, ASME CL 150, ISO-compliant installation length JA
Flanges, ASME CL 300, ISO-compliant installation length JC
Flanges (Chinese installation length) (production site: China. Certificate: Without PED approval) 23) JN
Sensor housing material
Aluminium / Carbon steel SMA
Additional certificates 24)
Russia, metrological and GOST R certificate 25) CG1
Kazakhstan, metrological and GOST K certificate 25) CG2
Ukraine, metrological certificate 25) CG3
Belarus, metrological certificate 25) CG6
Additional Ex certificates and approvals 24)
Russia, GOST-Ex and RTN certificate 25) EG7
Kazakhstan, Ex applications certificate 25) EG3
Ukraine, GOST Ex and Ex application certificate 25) EG5
Belarus, GGTN certificate 25) EG9
Number of test points
3 points T3
5 points T5
Design Level
Sensordesign Level B 26) B
Sensordesign Level C 26) C
Language of documentation
German M1
English M5
Chinese M6
Russian MB
Western Europe / Scandinavia language package (languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV) MW
Eastern Europe language package (languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME

15
22
23
24
25
26

o=

Only with model FEP311 and FEP315 Zone 2 / Div 2
Only for PROFIBUS PA Not for model FEP315

To be coded in case of FM approval only
Not available for PROFIBUS PA or FOUNDATION Fieldbus
Not with single-compartment housing
Specified by ABB. Sesordesign Level C with model FEP311 only
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Electromagnetic flowmeter ProcessMaster - FEP321 and FEP325, remote mount design

Version number

1-6

o]

©o

10

Main order number

1314 15(16 (17 18

21

24

25

26

Add. order

no.
[

Without explosion protection

FEP321

x
x

XX X[X[X[|X

XX

With explosion protection

FEP325

Nominal diameter
DN 3 (1/10 in.)
DN 4 (5/32in.)
DN 6 (1/4 in.)
DN 8 (5/16 in.)
DN 10 (3/8 in.)
DN 15 (1/2in.)
DN 20 (3/4 in.)
DN 25 (1in.)
DN 32 (1-1/4 in.)
DN 40 (1-1/2in.)
DN 50 (2 in.)
DN 65 (2-1/2in.)
DN 80 (3 in.)
DN 100 (4 in.)
DN 125 (5in.)
DN 150 (6 in.)
DN 200 (8 in.)
DN 250 (10 in.
DN 300 (12 in.
DN 350 (14 in.
DN 400 (16 in.
DN 450 (18 in.
DN 500 (20 in.
DN 550 (22 in.
DN 600 (24 in.
DN 650 (26 in.
DN 700 (28 in.
DN 760 (30 in.
DN 800 (32 in.
DN 900 (36 in.)
DN 1000 (40 in.)
DN 1050 (42 in.)
DN 1100 (44 in.)
DN 1200 (48 in.)
DN 1400 (54 in.)
DN 1500 (60 in.)
DN 1600 (66 in.)
DN 1800 (72 in.)
DN 2000 (80 in.)

NN N N NI N NI N

1)
1)

b
b
b

OC OO UNAN-2000OCNNOODONABRPRWWONN-_A_ 2200000000 0COO0OO0OO

OO O0OO0OO0OO0DO0ODUOO0ODO0OO0OOUITODUOUMOUIOUIOUINOOLOOO O BRAWMNMNN-=-0O0O0O0

N-=2 222 0 0 0000000000000 O0CO0ODUOODUOONOVGIOUIO 0O AW

Lining material
PTFE
ETFE
Thick PTFE
Hard rubber
Linatex
PFA
Soft rubber

WU ITm>

Electrode design
Standard

Pointed head

Standard + full filling electrode (TFE)

Pointed head + full filling electrode (TFE)

oo aN -

XX X[ X[X[X

XX

Continued on next page

1) Available with JIS flanges.
2) Upon request: Available with model FEP321 DN 50 ... 600 (2 ... 24 in.)
3) TFE electrode for detecting partially filled tubes, available from DN 50 (2 in.) with sensor design level "B". Not available for Zone 1/ Div 1.
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Continued

Main order number

Version number 1-6 10 1213 (14 15|16 (17 | 18

20

21

22

24

25

26

27

Add. order

no.
|

Without explosion protection FEP321 XX X|X[X]|X

XX

X X[~
X|X|

x| X

With explosion protection FEP325 XX X|X[X]|X
Signal electrode material
Stainless steel 1.4539 (904)
Hastelloy C-4 (2.4610)
Titanium
Tantalum
Hastelloy B-3 (2.4600)
Platinum-iridium
Stainless steel 1.4571 (316Ti)
Tungsten carbide coated
Grounding accessories
Standard 1
Grounding electrodes
(for material, refer to "Signal electrode material")
Grounding plate made of stainless steel, attached to one
side of the flange
Protection plate made of stainless steel, attached to both
sides of the flange
Process connection
Flange DIN PN 6 5)
Flange DIN PN 10
Flange DIN PN 16
Flange DIN PN 25
Flange DIN PN 40
Flange DIN PN 64 6)
Flange DIN PN 100 6)
Flange, ASME CL 150
Flange, ASME CL 300
Flange, JIS 10K
Flange, JIS 5K 7)
Flange, JIS 20K 7)
Flange, AS2129 table E 7)
Flange, AS2129 table D 7)
Process connection material
Steel B
Stainless steel flange
Certificates
Meter tube with PED approval
Meter tube without PED approval (only China and US production sites. 1
Specify installation length J1, J3 or JN)
Acceptance test certificate (3.1) to EN 10204 2
Pressure test
Material certificate 3.1 to EN 10204 and pressure test 4
Calibration
Standard accuracy 9)
Increased accuracy 10)
Standard accuracy + ScanMaster function 9)
Increased accuracy + ScanMaster function 10)
Witnessed factory calibration 11)
5-point DKD calibration 12)

4w IOTO>

MM e >»>» 0000000
OBRWN-_2W_LOOORWN-=O

2
o)

w

4= xXw>»

XX

Continued on next page

4) Can only be used for sensors < DN 600 (24 in) and PTFE / thick PTFE / ETFE / PFA linings. Material: See data sheet. For Hard rubber, Soft

rubber and Linatex please use loose grounding rings.
5) Available from DN 1000 (40 in.)
6) DN 15... DN 200 (1/2 ... 8 in.) Hard rubber
7) Upon request
8) Material: See data sheet

9) Standard accuracy (0.4% of rate) assumes 2 calibration points. If more than 2 calibration points are required, you must specify 3 or 5 points

under "Number of test points"

10) Increased accuracy (0.2% of rate) assumes 3 calibration points. If more than 3 calibration points are required, you must specify 5 points

under "Number of test points". Available for DN10 (3/8 in.) ... 800 (32 in.)
11) 3rd party witnessed calibration
12) Available for nominal diameters DN 50 (2 in.) ... 600 (24 in.), DN 800 (32 in.)
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Continued

Add. order

Main order number no.
|

Version number 1-6 7 8 91011 12|13 |14 15|16
Without explosion protection FEP321 [ X X X [X|X X |X|X X|[X
With explosion protection FEP325 | X X X|X|X X|X|[X X|[X
Sensor temperature range / Ambient temperature range
Standard sensor design / -20 ... 60 °C (-4 ... 140 °F) 13)
Standard sensor design / -40 ... 60 °C (-40 ... 140 °F) 13)
High-temperature sensor design / -20 ... 60 °C (-4 ... 140 °F) 14)
High-temperature sensor design / -40 ... 60 °C (-40 ... 140 °F) 14)
Name plate
Sticker
Stainless steel
Stainless steel, and TAG label stainless steel
Sticker, chinese language 18)
Stainless steel, chinese language 18)
Stainless steel, and TAG label stainless steel, chinese language 18)
Signal cable length 15)
No cable
5 m (approx. 15 ft.) standard cable
10 m (approx. 30 ft.) standard cable
20 m (approx. 60 ft.) standard cable
30 m (approx. 100 ft.) standard cable
50 m (approx. 165 ft.) standard cable
80 m (approx. 260 ft.) standard cable
100 m (approx. 325 ft.) standard cable
150 m (approx. 490 ft.) standard cable
Explosion protection
None 16)
ATEX/ IEC Zone 1
ATEX /IEC Zone 2/ 21
usFMc Div 2 Zone 2
usFMc Div 1 17)
NEPSI Zone1 18)
NEPSI Zone2 18)
Protection type for transmitter / sensor
Standard / IP 67 (NEMA 4X) 19)
Standard / IP 68 (NEMA 6P) 19) 20)
Standard / IP 68 (NEMA 6P), signal cable fitted and potted 19) 21)
Cable gland
M20 x 1.5
1/2 in. NPT
PF 1/2 in.
Power supply
None 0
Signal inputs and outputs
None 16) Y
Default settings / Diagnostics
Parameters are at factory settings / Standard diagnostic functions activated 1
Parameters are set according to customer specifications / Standard diagnostic functions activated 3
Continued on next page
13) Maximum fluid temperature for standard sensor design:
130 °C with PTFE, PFA, ETFE, thick PTFE,
90 °C (80 °C for China production site) with hard rubber,
60 °C with soft rubber,
70 °C with Linatex,
-40 °C only in conjunction with stainless steel flange.
14) Maximum fluid temperature for high-temperature sensor design: 180 °C with PFA, thick PTFE. 130 °C with ETFE, PTFE. Thick PTFE
available for DN 25 ... DN 300, PFA available for DN 10 ... DN 200. -40 °C only in conjunction with stainless steel flange.
15) For flowmeter sensor model FEP325 designed for zone 1 / Div 1, signal cable length can be max. 50 m (164 ft) in combination with
transmitter model FET321 or transmitter model FET 325 designed for zone 2 / Div 2. For sensor model FEP325 designed for zone 1 / Div 1,
signal cable length can be max. 10 m (32.8 ft) in combination with transmitter model FET325 designed for zone 1/ Div 1.
Model FEP321 only.
Div 1 available up to DN 300 (12 in.).
Production site: China.
Transmitter degree of protection = IP67 (NEMA 4X) with single-compartment and dual-compartment housing.
Only with external transmitter, sealing compound (optional) D141B038U01.
Not available with FET325 transmitter in zone1 / Div1 design.

17 19
XXX X|X|X|X|X|X]|X]|X XX
X X|X|X|X|X|X|X|X|X XX

A WON -~

CHnLOW>

O~NOOOhAWN -0

<CxHnmUZIr>»
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17
18
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20
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—_——— T —

56



Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Continued
Add. order
Main order number no.
Version number | 1-6 7 8 9 [10|11 12|13 |14 15|16 |17 |18 19|20 |21 |22 (23|24 |25]|26 |27 [r—
Without explosion protection FEP321 [ X X X [X|X X|X|X X[X[|X|X[X|X[X|X]|X[X[X]|X]|X XX
With explosion protection FEP325 | X X X|X|[X X|[X|X X[X[|X[X[|X[X[|X|X|X|[X[X]|X|X XX
Accessories
None AY
With preamplifier, integrated into sensor housing 22) AP
Lay length
Flanges, ASME CL 150, ISO-compliant installation length JA
Flanges, ASME CL 300, ISO-compliant installation length JC
Flanges (Chinese installation length) (production site: China. Certificate: Without PED approval) 23) JN
Connection box material
Aluminum UTA
Sensor housing material
Aluminium / Carbon steel SMA
Power frequency
50 Hz (When ordering the sensor without a transmitter, specify the mains frequency.) F5
60 Hz (When ordering the sensor without a transmitter, specify the mains frequency.) F6
Additional certificates 24)
Russia, metrological and GOST R certificate CG1
Kazakhstan, metrological and GOST K certificate CG2
Ukraine, metrological certificate CG3
Belarus, metrological certificate CG6
Additional Ex certificates and approvals 24)
Russia, GOST-Ex and RTN certificate EG7
Kazakhstan, Ex applications certificate EG3
Ukraine, GOST Ex and Ex application certificate EG5
Belarus, GGTN certificate EG9
Number of test points
3 points T3
5 points T5
Design Level
Sensordesign Level B 25) B
Sensordesign Level C 25) C
Language of documentation
German M1
English M5
Chinese M6
Russian MB
Western Europe / Scandinavia language package (languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV) MW
Eastern Europe language package (languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME

Preamplifier required if signal cable length is > 50 m (>160 ft). Preamplifier not available for zone1 / Div1

To be coded in case of FM approval only

22)
23)
24) Not available for PROFIBUS PA or FOUNDATION Fieldbus. Not with single-compartment housing. Not with plastic terminal box.
25)

Specified by ABB. Sesordesign Level C with model FEP321 only
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Remote transmitter for ProcessMaster - FET321, FET325

Version number

1-6

Main order number

7189 |10(11]12

13

Add. order

no.
|

XX

Without explosion protection

FET321

X[ X[|X[|X|X|X

XX

With explosion protection

FET325

Sensor temperature range / Ambient temperature range
Standard sensor design / -20 ... 60 °C (-4 ... 140 °F)
Standard sensor design / -40 ... 60 °C (-4 ... 140 °F)
High-temperature sensor design / -20 ... 60 °C (-4 ... 140 °F)
High-temperature sensor design / -40 ... 60 °C (-4 ... 140 °F)

X[ X[ X[X|X|X

A OWODN -

Name plate
Sticker
Stainless steel

Sticker, chinese language
Stainless steel, chinese language

Stainless steel, and TAG label stainless steel

Stainless steel, and TAG label stainless steel, chinese language

4)
4)
4)

CH0VwOwW>»

Signal cable length
No cable

Explosion protection
None
ATEX/ IEC Zone 1
ATEX /IEC Zone 2/ 21
usFMc Div 2 Zone 2
usFMc Div 1
NEPSI Zone1
NEPSI Zone2

<CXUWTUZr>»

Protection type for transmitter / sensor
Standard / IP 67 (NEMA 4X)

Cable gland
M20 x 1.5
1/2in. NPT
PF 1/2 in.
None

10)

<0 w>

Power supply
100 ... 230 V AC, 50 Hz
24V AC/DC, 50 Hz
100 ... 230 V AC, 60 Hz
24V AC/DC, 60 Hz

A ON -

Signal inputs / outputs

PROFIBUS PA + contact output

HART + 20 mA passive + pulses + contact input / output
HART + 20 mA active + pulses + contact input / output
HART + 20 mA active + pulses + contact output

FOUNDATION Fieldbus + contact output

6)
7)
8)

MmTmMmOO W

Default settings / Diagnostics
Without / standard diagnostic functions

Parameters are at factory settings / Standard diagnostic functions activated
Parameters are set according to customer specifications / Standard diagnostic functions activated

9)

XX

Continued on next page

1) For model FET325 designed for Ex Zone 1/ Div 1 10 m (32.81 ft) of cable is connected to the transmitter.
2) Explosion protection only possible in conjunction with dual-compartment transmitter housing.

3) Model FET325 only.
4) Production site: China.

5) Transmitter degree of protection = IP67 (NEMA 4X) with single-compartment and dual-compartment housing, IP20 with panel-mount

housing.

6) Available with Ex design Zone 2 / Div 2 or Zone 1/ Div1 or Zone 1/ Div1 or without explosion protection.
7) Available with Ex design Zone 2 / Div 2 or without explosion protection.

8) Available with Ex design Zone 1/ Div 1.

9) Must be selected if transmitter is being ordered as a spare part or without a sensor.

10) Model FET321 only.
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Continued
Add. order
Main order number no.
|
Version number 1-6 7189|1011 (12|13 |14 |15 XX
Without explosion protection FET321 | X [ X | X | X | X |X[X|X[X XX
With explosion protection FET325 | X | X | X[ X[ X[ X|X]|X|X XX
Plug connector
M12 x 1 fieldbus 11) U2
Transmitter housing design
Single-compartment housing / Aluminium 12) H1
Dual-compartment housing / Aluminium H2
Additional options
With Gore-Tex membrane 12) KG
Other certificates
PMO approval (only for USA) CR
Additional certificates 13)
Russia, metrological and GOST R certificate CG1
Kazakhstan, metrological and GOST K certificate CG2
Ukraine, metrological certificate CG3
Belarus, metrological certificate CG6
Additional Ex certificates and approvals 13)
Russia, GOST-Ex and RTN certificate EG7
Kazakhstan, Ex applications certificate EG3
Ukraine, GOST Ex and Ex application certificate EG5
Belarus, GGTN certificate EG9
Language of documentation
German M1
English M5
Chinese M6
Russian MB
Western Europe / Scandinavia language package (languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV) MW
Eastern Europe language package (languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME

11) Only for Profibus PA, not for model FET325.

12) Available with Model FET321 and FET325 Zone 2 / Div 2.
13) Not available for PROFIBUS PA or FOUNDATION Fieldbus. Not with single-compartment housing.

59



Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Electromagnetic flowmeter ProcessMaster - FEP311 and FEP315, integral mount design, high pressure

version

Version number

1-6

©

©

10

Main order number

13

14

15

16

17

18

21

24

25

Add. order

no.
[

Without explosion protection

FEP311

x
x

X

X

X

X

X

X

XX

With explosion protection

FEP315

Nominal diameter
DN 25 (1in.)
DN 32 (1-1/4 in.)
DN 40 (1-1/2 in.)
DN 50 (2 in.)
DN 65 (2-1/2 in.)
DN 80 (3 in.)
DN 100 (4 in.)
DN 125 (5in.)
DN 150 (6 in.)
DN 200 (8 in.)
DN 250 (10 in.)
DN 300 (12 in.)
DN 350 (14 in.)
DN 400 (16 in.)

x
x
x

A WWNN-=> 20000 O0CO0O

QOO UITOUNOO U WN

OO OO OOCUIOOULOONO

Lining material
ETFE
Hard rubber

Electrode design
Standard
Pointed head

Signal electrode material
Hastelloy C-4 (2.4610)
Stainless steel 1.4571 (316Ti)

Grounding accessories
Standard

X

Process connection
Flange ASME CL 600
Flange ASME CL 900
Flange ASME CL 1500
Flange ASME CL 2500
Flange ASME CL 600 RTJ
Flange ASME CL 900 RTJ
Flange ASME CL 1500 RTJ
Flange ASME CL 2500 RTJ

X

IITIII>»>>>
©O~N®©O©®ON®

X

Process connection material
Steel
Stainless steel flange

N
-

X

Certificates
Meter tube with PED approval

X

X

XX

Calibration
Standard accuracy
Increased accuracy

Witnessed factory calibration

Standard accuracy + ScanMaster function
Increased accuracy + ScanMaster function

3)
4)
3)
4)
5)

Srxomw>»

Continued on next page

1) Available up to DN 300 (12 in.)
2) Material: See data sheet

3) Standard accuracy (0.4% of rate) assumes 2 calibration points. If more than 2 calibration points are required, you must specify 3 or 5 points

under "Number of test points"

4) Increased accuracy (0.2% of rate) assumes 3 calibration points. If more than 3 calibration points are required, you must specify 5 points
under "Number of test points". Available for DN10 (3/8 in.) ... 800 (32 in.)

5) 3rd party witnessed calibration
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Continued

Add. order

Main order number no.
]

Version number 1-6 7 8 9 [10[11 12[13[14 15|16|17 (18|19 |20 |21 |22 |23 |24 |25]|26 |27

Without explosion protection FEP311 | X X X |X|X X|X[X X[X|X|X|X[X|[X|X|X|X|X|X|X XX
With explosion protection FEP315 [ X X X |[X[|X X[X[|X X[X|X|X[X[X[|X|X[X|X|X|X|X XX
Sensor temperature range / Ambient temperature range

Standard sensor design / -20 ... 60 °C (-4 ... 140 °F) 6) 1

Standard sensor design / -40 ... 60 °C (-40 ... 140 °F) 6) 2
Name plate

Sticker

Stainless steel

Stainless steel, and TAG label stainless steel
Signal cable length

No cable 0
Explosion protection 7)

None 8)

ATEX /IEC Zone 1

ATEX / IEC Zone 2/ 21

usFMc Div 2 Zone 2

usFMc Div 1 9)
Protection type for transmitter / sensor

Standard / IP67 (NEMA 4X) 10) 1

Other 9
Cable gland

M20 x 1.5

1/2 in. NPT

PF 1/2 in. 11)
Power supply

100 ... 230 V AC, 50 Hz

24V AC/DC, 50 Hz

100 ... 230 V AC, 60 Hz

24V AC/DC, 60 Hz
Signal inputs and outputs

HART + 20 mA passive + pulses + contact input / output 12)

HART + 20 mA active + pulses + contact input / output 13)

HART + 20 mA active + pulses + contact output 14)

PROFIBUS PA + contact output

FOUNDATION Fieldbus + contact output
Default settings / Diagnostics

Parameters are at factory settings / Standard 1

Parameters are set according to customer specifications / Standard 3

oOwm >

ADTUVZr >

(@Nve i

A OWON -

mMmOO W

Continued on next page

6) Maximum fluid temperature for standard sensor design:
130 °C with ETFE, 90 °C (194 °F) with hard rubber
-40 °C only in conjunction with stainless steel flange.
7) Explosion protection only possible in conjunction with dual-compartment transmitter housing.
8) Only with model FEP311.
9) Div 1 available up to DN 300 (12 in.).
10) Transmitter degree of protection = IP67 (NEMA 4X) with single-compartment and dual-compartment housing
11) Not Available with design Zone 2 / Div 2 or Zone 1/ Div1.
12) Choice with design Zone 2 / Div 2.
13) Choice with design Zone 1/ Div 1.

61



Electromagnetic flowmeter ProcessMaster FEP300

DS/FEP300-EN

Continued
Add. order
Main order number no.
|
Version number |  1-6 7 8 9|10|11 12|13 |14 15[16 |17 [18 |19 |20 |21 |22|23 |24 |25]|26 |27
Without explosion protection FEP311 [ X X X[ X|X X|X|X X[X[|X|X[X|X|X|X|X]|X|X|[|X]|X XX
With explosion protection FEP315 | X X X |[X|[X X|X|X X|X|X|X|X|X|X|X|X]|X|X|X]|X XX
Accessories
None AY
Steckverbinder
Feldbus M12 x 1 15) U2
Transmitter housing design
Single-compartment housing / Aluminium H1
Dual-compartment housing / Aluminium H2
Dual-compartment housing / Stainless steel 16) H4
Sensor housing material
Aluminium / Carbon steel 17) SMA
Stainless steel 18) SMS
Number of test points
3 points T3
5 points T5
Design-Level
Sensordesign Level B 19) B
Material Sourcing
Material sourcing limitations apply MS1
Language of documentation
German M1
English M5
Chinese M6
Russian MB
Western Europe / Scandinavia language package (languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV) MW
Eastern Europe language package (languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME
Material Certifications
Test report 2.2 acc. EN 10204 confirmation of material C1
Material monitoring with inspection certificate 3.1 acc. EN 10204 C2
Material monitoring with inspection certificate 3.2 acc. EN 10204 C3
Declaration of compliance with the order 2.1 acc. EN 10204 C4
Inspection certificate 3.1 acc. EN 10204 for visual, dimensional and functional test C6
Inspection certificate 3.1 acc. EN 10204 for positive material identification PMI (inclusive heat analysis) CA
Certificate of accuracy 2.1 acc. EN 10204 CM
Material monitoring NACE MR 0175 / MR 0103 if applicable, with inspection certificate 3.1 acc. EN 10204 CN
Others CZ
Tests and Reports
Inspection certificate 3.1 acc. EN 10204 for non-destructive testing of welds (X-Ray) acc. to DIN N1
Inspection certificate 3.1 acc. EN 10204 for non-destructive testing of welds (X-Ray) acc. to ASME NA
Inspection certificate 3.1 acc. EN 10204 for non-destructive testing of welds (Dye Pen Test) acc. to ASME NB
Pressure test acc. AD2000 acc. to ASME N6
Welder qualification & welding procedure certificate acc. to ASME NF

15) Only for PROFIBUS PA Not for model FEP315.
16) In conjunction with sensor housing material Stainless steel.

17) In conjunction with Transmitter housing design (Aluminium) only.
18) In conjunction with Transmitter housing design (Stainless steel) only.

19) Specified by ABB.
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Electromagnetic flowmeter ProcessMaster - FEP321 and FEP325, remote mount design, high pressure
version

Version number

1-6

©

©

10

Main order number

13

14

15

16

17

18

21

24

25

Add. order

no.
[

Without explosion protection

FEP321

x
x

X

X

X

X

X

X

XX

With explosion protection

FEP325

Nominal diameter

DN 25 (1 in.)
DN 32 (1-1/4 in.)
DN 40 (1-1/2 in.)
DN 50 (2 in.)
DN 65 (2-1/2 in.)
DN 80 (3 in.)
DN 100 (4 in.)
DN 125 (5in.)
DN 150 (6 in.)
DN 200 (8 in.)
DN 250 (10 in.)
DN 300 (12 in.)
DN 350 (14 in.)
DN 400 (16 in.)

x
x
x

A WWNN-=> 20000 O0CO0O

QOO UITOUNOO U WN

OO OO OOCUIOOULOONO

Lining material

ETFE
Hard rubber

Electrode design

Standard
Pointed head

Signal electrode material

Hastelloy C-4 (2.4610)
Stainless steel 316Ti (1.4571)

Standard

Grounding accessories

X

Process connection

Flanges ANSI Class 600 RF
Flanges ANSI Class 900 RF
Flanges ANSI Class 1500 RF
Flanges ANSI Class 2500 RF
Flange ANSI Class 600 RTJ
Flange ANSI Class 900 RTJ
Flange ANSI Class 1500 RTJ
Flange ANSI Class 2500 RTJ

X

IIII>»>»>>

X

© oO~N®”OWWwW~N®

Steel

Process connection material

Stainless steel flange

N
-

X

Usage Certifications

Meter tube with PED approval

X

X

XX

Calibration Type
Standard accuracy

Increased accuracy
Standard accuracy + ScanMaster function

Increased accuracy + ScanMaster function

Witnessed factory calibration

3)
4)
3)
4)
5)

Srxomw>»

Continued on next page

Available up to DN 300 (12 in.)
Material: See data sheet

Standard accuracy (0.4% of rate) assumes 2 calibration points. If more than 2 calibration points are required, you must specify 3 or 5 points
under "Number of test points"
Increased accuracy (0.2% of rate) assumes 3 calibration points. If more than 3 calibration points are required, you must specify 5 points
under "Number of test points". Available for DN10 (3/8 in.) ... 800 (32 in.)
3rd party witnessed calibration

1)
2)
3)
4)

5)
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Continued

Main order number

Version number 1-6 1011 12 (13|14 15

17

18

19

20

21122|23

24

25

Add. order

no.
|

7 8 9
Without explosion protection FEP321 | X X X|X|X X|X|X X

X

XX

With explosion protection FEP325 [ X X X |[X|X X|X|X X

X

Sensor temperature range / Ambient temperature range
Standard sensor design / -20 ... 60 °C (-4 ... 140 °F)
Standard sensor design / -40 ... 60 °C (-40 ... 140 °F)

6)
6)

Name plate
Adhesive label
Stainless steel
Stainless steel and TAG plate (stainless steel)

(@Nvs]

Signal Cable Length and Type
No cable
5 m (15 ft) standard cable
10 m (30 ft) standard cable
20 m (60 ft) standard cable
30 m (100 ft) standard cable
50 m (165 ft) standard cable
80 m (260 ft) standard cable
100 m (325 ft) standard cable
150 m (490 ft) standard cable
Other

7

O oO~NO O~ WN-~O

Explosion Protection Certification
None
ATEX /IEC Zone 1
ATEX/IEC Zone 2/ 21
usFMc Div 2 Zone 2
usFMc Div 1

8)

9)

DUV >

Protection Class Transmitter / Protection Class Sensor
IP 67 (NEMA 4X) / IP 67 (NEMA 4X)
IP 67 (NEMA 4X) / IP 68 (NEMA 6P), cable not fitted and potted
IP 67 (NEMA 4X) / IP 68 (NEMA 6P), cable fitted and potted

10) 1
1) 2
12) 3

Cable Conduits
M20 x 1.5
1/2 in. NPT
PF 1/2 in.

13)

O w >

Power supply
Without

Input and Output Signal Type
Without

Configuration Type / Diagnostics Type
Parameters set to factory defaults / Standard diagnostic functions activated
Parameters set customer-specific / Standard diagnostic functions activated

XX

Continued on next page

6) Maximum fluid temperature for standard sensor design:
130 °C with ETFE, 90 °C (194 °F) with hard rubber
-40 °C only in conjunction with stainless steel flange.

7) For flowmeter sensor model FEP325 designed for zone 1/ Div 1, signal cable length can be max. 50 m (164 ft) in combination with

transmitter model FET321 or transmitter model FET 325 designed for zone 2 / Div 2.

For sensor model FEP325 designed for zone 1/ Div 1, signal cable length can be max. 10 m (32.8 ft) in combination with transmitter model

FET325 designed for zone 1/ Div 1.
8) Model FEP321 only.
9) Div 1 available up to DN 300 (12 in.).
10) Transmitter degree of protection = IP67.
11
12
13

Not available with FET325 transmitter in zone1 / Div1 design.
Not available with Zone 2 / Div 2 or Zone 1/ Div1.

=

Only available with remote transmitter, sealing compound (optional) D141B038U01.
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Continued
Add. order
Main order number no.
|
Version number | 1-6 7 8 9|10|11 12|13 |14 15[16 |17 [18 |19 |20 |21 |22|23 |24 |25]|26 |27
Without explosion protection FEP321 [ X X X[ X|X X|X|X X[X[|X|X[X|X|X|X|X]|X|X[|X]|X XX
With explosion protection FEP325 | X X X |[X|[X X|X|X X|X|X|X|X|X|X|X|X]|X|X]|X]|X XX
Accessories
None AY
With pre-amplifier installed in sensor terminal box 14) AP
Connectionbox Material
Aluminum UTA
Sensor housing material
Aluminum < DN 450 / Carbon Steel > DN 400 SMA
Power Frequency
50 Hz (If the Sensor is ordered without a Transmitter, the line frequency has to be specified here) F5
60 Hz (If the Sensor is ordered without a Transmitter, the line frequency has to be specified here) F6
Number of test points
3 points T3
5 points T5
Design Level
Design Level B B
Material Sourcing
Material sourcing limitations apply MS1
Language of documentation
German M1
English M5
Chinese M6
Russian MB
Language package Western Europe / Scandinavia (Languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV) MW
Language package Eastern Europe (Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME
Material Certifications
Test report 2.2 acc. EN 10204 confirmation of material C1
Material monitoring with inspection certificate 3.1 acc. EN 10204 C2
Material monitoring with inspection certificate 3.2 acc. EN 10204 C3
Declaration of compliance with the order 2.1 acc. EN 10204 C4
Inspection certificate 3.1 acc. EN 10204 for visual, dimensional and functional test C6
Inspection certificate 3.1 acc. EN 10204 for positive material identification PMI (inclusive heat analysis) CA
Certificate of accuracy 2.1 acc. EN 10204 CM
Material monitoring NACE MR 0175 / MR 0103 if applicable, with inspection certificate 3.1 acc. EN 10204 CN
Others (074
Tests and Reports
Inspection certificate 3.1 acc. EN 10204 for non-destructive testing of welds (X-Ray) acc. to DIN N1
Inspection certificate 3.1 acc. EN 10204 for non-destructive testing of welds (X-Ray) acc. to ASME NA
Inspection certificate 3.1 acc. EN 10204 for non-destructive testing of welds (Dye Pen Test) acc. to ASME NB
Pressure test acc. AD2000 acc. to ASME N6
Welder qualification & welding procedure certificate acc. to ASME NF

15) Preamplifier required if signal cable length is > 50 m (>160 ft). Preamplifier not available for zone1 / Div1.
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Transmitter plug-in module - FET301

Version number

1-6

Main order number

718

9 (10

12

13

14

15

Additional
order no.

X

FET301

X

X

Temperature Range of Installation / Ambient Temperature Range
Standard design / -20 ... 60 °C (-4 ... 140 °F)

Name Plate
Adhesive label

Signal Cable Length and Type
Without signal cable

Explosion Protection Certification
Without

Protection Class Transmitter / Protection Class Sensor
Others

Cable Conduits
Others

Power Supply
100 ... 230 V AC, 50 Hz
24V AC/DC, 50 Hz
100 ... 230 V AC, 60 Hz
24V AC/DC, 60 Hz

A WOWN -~

Input and Output Signal Type
HART + 20 mA passive + Pulse + Contact /0
HART + 20 mA active + Pulse + Contact I/O
PROFIBUS PA + contact output
FOUNDA FOUNDATION Fieldbus + contact output

MmO W

Configuration Type / Diagnostics Type
Without / Standard diagnostic functions

Language of Documentation
German
English
Chinese
Russian

Language package Western Europe / Scandinavia (Languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV)
Language package Eastern Europe (Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG)

M1

M5
M6
MB
MW
ME

Flowmeter sensor simulator - FXC4000

Version number

1-5

Main order number

6|7

8 (9

10

55XC4

X

Flow Signal Setting
Without (adapter only)
3-position digitswitch with 1000 steps

Power Supply
Without (adapter only)
110 ... 240 V AC 50/ 60 Hz // With Schuko plug
24 ...48 V AC / DC // With 4 mm plug
110 ... 240 V AC 50 / 60 Hz // With US plug

WN -0

Accessories
Without
Adapter for converter type FXE4000-E4, FXM2000-XM2, FXF2000-DF23
Adapter board for converter type FSM4000-S4
Adapter plate for converter FET321, FET325, FET521, FET525

D o= O

Design level (specified by ABB)

Name Plate
German
English
French

5N
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Accessories

Signal cable for all applications (including zone 1, 2 / Div. 1, 2)

Description Order number
Diagnostic and verification software - ScanMaster FZC500 FZC500
ScanMaster allows you to easily check the installed device for proper functioning. The determined test and verification
results are stored in a database and can be printed if required.
ScanMaster is based on DTM technology and can be run on Asset Vision Basic or other frame applications
(as of FDT 1.2).
There are two ways to communicate with the device.
- Via a HART modem (e.g. NHA121Nx (explosion-proof design) or NHA121No (standard design))
- Via FZA100 infrared service port adapter FZA100
Infrared service port adapter FZA100 FZA100
G00788
Installation set for 2" pipe installation in dual-compartment field-mount housing 612B091U07
Installation set for NPT 1/2" cable gland 3KXF081300L0001
For sealing the cable conduit during outdoor installation.
G01312
Signal cable for nominal diameter = DN 15 (1/2 inch) out of potentially explosive areas and in zone 2 / Div. 2 D173D031U01
D173D027U01
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Data Sheet DS/FCB300/FCH300-EN Rev. G

Coriolis mass flowmeter

4-wire compact device
For flow measurement of liquids and
gases

Measurement made easy

CoriolisMaster simply fits!

The ideal NAMUR standard Device with NAMUR standard
lay length

Measurement of massflow and volumeflow, density,
temperature and concentration with only one meter with

minimal investment costs

Minimum installation space requirements due to compact
design

Minimum lifetime costs

FCHB300 for all hygienic applications — EHEDG-certified

Minimum pressure drop, no moving parts, no wear out

Self draining: no measuring media residues remain in the
meter

Worldwide approvals for hazardous areas and hygienic
applications

State of the art transmitter

— Easy handling

— Data safety due to unique sensor memory concept
— Concentration measurement

Power and productivity “ .. ..
MDD

for a better world™



CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Overview of flowmeter sensor and transmitter designs

General remarks

FCB3xx and FCH3xx flowmeter sensor (integral mount design)

G10335

Model number

FCB300 for standard applications

‘ FCH300 for hygienic applications

Process connections

— Flange DIN 2501 / EN 1092-1

DN 10 ... 200, PN 40 ... 100

— Flange ASME B16.5

DN 1/4* ... 8* PN CL150 ... CL600

— Threaded pipe connection DIN 11851

DN 10 ... 100 (1/4“ ... 4)

DN 25 ... 80 (1* ... 3

— Tri-Clamp DIN 32676 (ISO 2852) DIN 32676 (ISO 2852)
BPE Tri-Clamp BPE Tri-Clamp
DN 10 ... 100 (1/4* ... 4%) DN 20 ... 100 (3/4“ ... 4%)
— Other connections On request On request

Wetted materials

Stainless steel
Nickel-Alloy C4 / C22

Stainless steel, polished 1.4404 (AISI 316L) or
1.4435 (AISI 316L)

Degree of protection acc. to EN 60529

IP 65 /67, NEMA 4X

IP 65 /67, NEMA 4X

Approvals and certificates

— Explosion protection ATEX / IECEx

Zone 0, 1,2, 21, 22

Zone 0, 1, 2, 21, 22

— Explosion protection cFMus

Class | Div. 1, Class | Div. 2, Zone 0, 1, 2, 20, 21

Class | Div. 1, Class | Div. 2, Zone 0, 1, 2, 20, 21

— Explosion protection NEPSI

Zone 0, 1, 2, 21, 22

Zone 0, 1, 2, 21, 22

— Hygienic and sterile requirements - EHEDG, FDA
— Other approvals On request
Enclosure Integral mount design, remote mount design
Measuring accuracy for liquids FCB330 FCB350 FCH330 FCH350
— Mass flow 1 0,4 % and 0,25 % 0,1 % and 0,15 % 0,4 % and 0,25 % 0,1 % and 0,15 %
— Volume flow " 0,4 % and 0,25 % 0,15 % 0,4 % and 0,25 % 0,15 %
— Density 0,01 kg/I — 0,002 kg/I 0,01 kg/I — 0,002 kg/I
— 0,001 kg/I (option) — 0,001 kg/I (option)
— 0,0005 kg/12 — 0,0005 kg/12
— Temperature 1K 0,5K 1K 0,5K
Measuring accuracy for gases " 1% 0,5 % 1% 0,5 %
Permissible temperature of the -50 ... 160 °C -50 ... 200 °C -50 ... 160 °C -50 ... 200 °C
medium being measured (-58 ... 320 °F) (-58 ... 392 °F) (-58 ... 320 °F) (-58 ... 392 °F)

1) Stated measuring accuracy in % of rate (% o. r.)

2) Measuring accuracy following on-site calibration under operating conditions
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FCTxxx transmitter

G10334 G10846

Enclosure

Integral mount design Remote mount design

Cable length

Maximum 10 m (33 ft), remote mount design only

Power supply

100 ... 230 V AC, 24 V AC/DC

Current output

Current output 1: 0/4 ... 20 mA active or 4 ... 20 mA passive
Current output 2: 4 ... 20 mA passive

Pulse output

Active (not Zone 1/ Div. 1) or passive

External output zero return Yes
External totalizer reset Yes
Forward / reverse flow metering Yes

Communication

HART protocol

Empty pipe detection

Yes, based on preconfigured density alarm < 0.5 kg/I

Self-monitoring and diagnostics Yes
Local display / totalization Yes
Field optimization for flow and density Yes

Degree of protection acc. to EN 60529

Integral mount design: IP 65/IP 67, NEMA 4X
Remote mount design: IP 67, NEMA 4X
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

ATEX / IECEx / NEPSI device overview

Standard / No explosion protection Zone 2, 21, 22 Zone 1, 21 (Zone 0)
Model number FCx3xx YO FCx3xx A2, S2 FCx3xx A1, S1
Integral mount design ATEX ATEX
IECEx IECEXx
— Standard NEPSI NEPSI
— Zone 2, 21, 22
— Zone 1, 21 T
:> :> 1
1
____________________________ !
G11455-01a G11455-01b G11455-01¢c
Model number FCT3xx YO ’ FCx3xx YO FCT3xx A2 | FCT3xx YO FCx3xx YO | FCT3xx A2
Remote mount design ATEX ATEX
) IECEX IECEX
Transmitter and NEPSI

flowmeter sensor
— Standard

— Zone 2, 21, 22
— Zone 1, 21

— Zone 0

G11455-01d

G11455-01e

G11455-01f

Model number

FCT3xx YO

FCT3xx A2

FCx3xx A1, S1

Remote mount design
Transmitter

— Standard

— Zone 2, 21, 22
Flowmeter sensor

— Zone 1, 21

— Zone 0

G11455-01g

ATEX
IECEX
NEPSI

G11455-01h

G11455-01i

IMPORTANT (NOTE)

Details can be found in chapter ,Ex relevant specifications acc. to ATEX / IECEx / NEPSI“ or in the respective certificate.

4 DS/FCB300/FCH300-EN Rev. G | CoriolisMaster FCB330, FCB350, FCH330, FCH350



cFMus device overview

Standard / No explosion protection

Class | Div. 2 Zone 2, 21

Class | Div. 1 Zone 0, 1, 20 ,21

Model number

FCx3xx YO

FCx3xx F2

FCx3xx F1

Integral mount design
— Standard

— Class | Div. 2

— Class | Div. 1

— Zone 2, 21

— Zone 1, 21

— Zone 0, 20

@mﬂ

G11456a

¢ Ts
APPROVED

G11456b

G11456¢

Model number

FCT3xx YO ‘ FCx3xx YO

FCT3xx F2 FCT3xx YO

FCx3xx YO | FCT3xx F2

Remote mount design
Transmitter and
flowmeter sensor

— Standard

— Class | Div. 2

— Class | Div. 1

— Zone 2, 21

— Zone 1, 21

— Zone 0, 20

A0

G11456d

B Ts
APPROVED

a =

b | i———m

G11456e

i Ts
APPROVED

G11456f

Model number

FCT3xx YO

FCT3xx F2

FCx3xx F1

Remote mount design
Transmitter

— Standard

— Class | Div. 2

— Zone 2, 21
Flowmeter sensor

— Class | Div. 1

— Zone 1, 21

— Zone 0, 20

G114569

B Ts
APPROVED

G11456h

i Ts
APPROVED

G114561

IMPORTANT (NOTE)

Details can be found in chapter ,Ex relevant specifications acc. to cFMus*® or in the respective certificate.
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CoriolisMaster FCB330, FCB350,
Coriolis mass flowmeter

General data

Device description

The CoriolisMaster FCB330, FCB350, FCH330, FCH350 is the
most cost-effective and least complex ABB mass flowmeter
featuring the new DSP transmitter.

The device is available in the integral mount design with
internal transmitter and in the remote mount design with
external transmitter.

The integral mount design reduces the time and effort spent
on installation and wiring. Flowrate information can be viewed
directly at the meter site and the meter can be installed in
systems saving even more space than is currently possible.

The CoriolisMaster FCB330, FCB350, FCH330, FCH350

operates according to the Coriolis principle. The design offers

the following benefits:

— Space-saving, rugged design

— Variety of process connection options

— Two separate current outputs for measuring mass or
volume flow, density, or temperature, as well as one pulse
output

— Digital input and output

— Communication via HART protocol

— Ex approval. The user can select the "i" or "e" type of
protection for the output circuits; the type chosen will
depend on the circuits which are connected. The type of
protection can be changed even after installation has been
completed. The digital outputs can be configured as
NAMUR outputs by the user

FCH330, FCH350

Transmitter with digital signal processor (DSP)

The transmitter for the CoriolisMaster FCB330, FCB350,
FCH330, FCH350 incorporates a digital signal processor
(DSP) that enables high-precision mass flow and density
measurements to be taken. The Coriolis sensor signals are
immediately converted into digital data without any
intermediate analog steps.

Excellent long-term stability and reliability together with fast
signal processing are achieved with the new DSP transmitter.

Self-diagnostic functions for the flowmeter sensor and the
transmitter, in combination with absolute zero stability, are
benefits you can count on to ensure accurate measurements
are taken.

The CoriolisMaster FCB330, FCB350, FCH330, FCH350

transmitter is particularly well suited for use in the following

cases:

— Whenever mass flowrate is to be metered with maximum
accuracy

— Whenever the density of the medium being measured is
being determined

— Whenever the components of a recipe being mixed

— When metering non-conductive media or highly viscous,
solid-loaded liquids, for example

— In batch filling processes
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Installation instructions

Installation requirements/System sizing information

The CoriolisMaster FCB330, FCB350, FCH330, FCH350 is
suitable for both indoor and outdoor installations. The
standard device has an IP 67 enclosure. The flowmeter sensor
is bidirectional and can be installed in any mounting position. It
is important to ensure that the meter pipes are always
completely filled with fluid. The material resistance of all
wetted parts must be clarified.

The following points are to be considered during installation:

— The preferred flow direction is indicated by the arrow on
the flowmeter sensor. Flow in this direction will be
indicated as positive (a forward/reverse flow calibration is
available as an option).

— The presence of gas bubbles in the meter tube increases
the likelihood of erroneous measurements, particularly
when measuring density. Therefore, the sensor should not
be installed at the highest point in the system.
Advantageous are installations in low pipeline sections,
e.g., at the bottom of a U-section in the pipeline (invert).

— Make sure that any gases dissolved in the medium do not
outgas and that the meter tubes are always completely
full. To safeguard this, a minimum back pressure of 0.2
bar (2.9 psi) is recommended.

— In case of gas measurements ensure that the gases are
dry and do not contain liquids.

— Make sure that operation below the vapor pressure cannot
occur when a vacuum exists in the meter tube or when
liquids with a low boiling point are being processed.

— Ensure that during operation no Phase transitions take
place in the medium. For gaseous Media any liquid phase
must be avoided, for liquid media, any gas phase must be
avoided.

— Long drop lines downstream of the flowmeter sensor
should be avoided to prevent the meter tube from
draining.

— The devices can be installed directly to or from elbows,
valves or other equipment unless no cavitation is caused.

— This Flowmeter is designed for industrial installations. As
long as electromagnetic fields in the environment of the
meter are according to "best practice" as defined in the
standards covered in our "EC-declaration of conformity",
no additonal efforts have to be taken. If electromagnetic
fields exceed usual levels, sufficient distance is to be kept.

— Check that the flowmeter sensor does not come into
contact with other objects. Do not attach the flowmeter
sensor to the enclosure.

— In principle, no special supports or dampers are required
on the device. In industrial and maritime facilities designed
as "Best Paractice " typical forces are absorbed
sufficiently by the device. This is valid for serial or parallel
installation of Coriolis meters as well, as long as the use
and installation follows the manual.

— To avoid damages to the process connections and pipes
by axial forces, supports are recommended for devices of
higher weights.

Inlet sections

The flowmeter sensor does not require any inlet sections.
Make sure that any valves, gates, sight glasses, etc., in the
vicinity of the flowmeter sensor do not cavitate and are not set
in vibration by the flowmeter sensor.

Model in remote mount design

Make sure that the flowmeter sensor and transmitter are
assigned correctly. Compatible devices have the same end
numbers, e. g., X001 and Y001 or X002 and Y002, on the
name plate.

Pressure loss

Pressure loss is determined by the properties of the medium
and the flow.

Documents to help you to calculate pressure loss can be
downloaded from www.abb.com/flow.
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Mounting positions

The flowmeter operates in any mounting position. The ideal
installation position is vertical with flow from bottom to top.

IMPORTANT (NOTE)

EHEDG certification requires a self draining installation, only

possible with a vertical installation.

Vertical installation in riser

liiiii

G10302
Fig. 1:  Vertical installation, self-draining

Vertical installation in a drop line

Make sure that the flowmeter sensor is always completely full
while measurements are being taken.

A pipeline reduction or an orifice must also be installed
underneath the flowmeter sensor. The cross-section of the
pipeline reduction or orifice must be smaller than the cross-
section of the pipeline in order to prevent the flowmeter sensor
from running dry while measurements are being taken.

1

DN

LR

G00305
Fig. 2:  Vertical installation in a drop line
1 Supply reservoir | 2 Flowmeter sensor |
3 Orifice or pipe constriction | 4 Valve | 5 Product reservoir
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Horizontal installation in case of measurement of liquids Difficult installation locations for liquid measurement
The accumulation of air or gas bubbles in the meter tube will
lead to increased inaccuracies.

Avoid the following installation locations in case of liquid
measurement:

N
G10303

Fig. 3: Horizontal installation (liquids) ||||

Horizontal installation in case of measurement of gases

N

G10307
Fig. 4: Horizontal installation (gases)

In case of measurement of gases ensure that the transmitter
housing or the terminal box pointing downwards.

* G10306
Fig. 5:  Difficult installation locations

— "A": Installing the flowmeter sensor at the highest point of
a pipeline leads to increased inaccuracies due to the
accumulation of air or gas bubbles in the meter tube.

— "B": Installing the flowmeter sensor in a drop line means
that there is no guarantee that the meter tube will be
completely full while measurements are being taken and
leads to increased inaccuracies.
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Difficult installation locations and gas metering We recommend installing a bypass line. Installing a bypass line

When metering gas, the accumulation of fluid or the formation ~ means that adjustment can take place while the process is

of condensate in the meter tube will lead to increased ongoing.

inaccuracies.

Avoid the following installation locations when metering gas: Before adjusting the zero under operating conditions, make sure
that:

— The meter tube is completely full

— There are no gas bubbles or air in the meter tube (in case
of liquid measurements)

— There are no condensates in the meter tube (in case of
gas measurements)

— The pressure and temperature in the meter tube are
appropriate for normal operating conditions

G11457-01
Fig. 6: Difficult installation locations

Installing the flowmeter sensor at the lowest point of a pipeline

leads to increased inaccuracies due to the accumulation of In case of a high zero point (> 0.1%) please check the

fluid or the formation of condensate in the meter tube. installation for best praxis and ensure that there are no gas
contents in a liquid or solids or liquids in gases. Please ensure

Zero balance that the meter is completely filled.

CoriolisMaster flowmeters do not require in any case a zero

point calibration. Only under these circumstances a calibration

is recommended:

— when measuring below 10% of QmaxDN,

— when very high accuracies are required (0.1% or better),

— the operating conditions (pressure and temperature) differ
widely from the reference conditions.

Z

G10311

Fig. 7: Bypass line

Closing valves are to be installed in front (A) and after (B) the
flowmeter.
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Installation dependent on the temperature of the medium
being measured

The mounting position of the sensor is dependent on the
temperature of the medium being measured T egium- Be
aware of the following mounting options!

G10066

Fig. 8: Installation at T o4jym -50°... 120 °C (-58 ... 248 °F)

G10067
Installation at T,,qi,m -50°... 200 °C (-58 ... 392 °F)

Fig. 9:

Installation with option TE1 "extended tower length"

IMPORTANT (NOTE)
The sensor must only be insulated in conjunction with the TE1
"Extended tower length" option, as shown in Fig. 10.

G10068

Fig. 10: Installation at T ¢qiym -50°... 200 (-58 ... 392 °F)
1 Insulation

Notes about EHEDG conformity

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.

IMPORTANT (NOTE)

— EHEDG certification requires a self draining installation,
only possible with a vertical installation.

— In order to achieve compliance with EHEDG requirements,
the combination of process connection and gaskets
selected by the operator must consist solely of EHEDG-
compliant parts. Note the information in the latest version
of the following document: EHEDG Position Paper:
"Hygienic process connections to use with hygienic
components and equipment".
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Flowmeter sensor

Designs

G10332

Fig. 11: FCB3xx / FCH3xx flowmeter sensor
1 Integral mount design |
2 Remote mount design (without transmitter)

Nominal diameter and measuring range

Measuring accuracy
Reference conditions

Calibration fluid Water
— Temperature: 25 °C (77 °F) +5 K

— Pressure: 2 ... 4 bar (29 ... 58 psi)

Ambient temperature 25°C (77 °F) +10 K/ -5 K

Power supply Line voltage according to name plate

Uy +1 %

Warm-up phase 30 minutes

Installation — Installation according to chapter
titled “Installation instructions” and
“Mounting positions”

— No visible gas phase

— No external mechanical or
hydraulic disturbances, particularly

cavitation

Output calibration Pulse output

Effect of the analog output on | As pulse output +0.1 % of

measuring accuracy measurement

Nominal diameter Qpax in kg/h (Ib/h)

DN 15 (1/2) 0...8,000 (0 ... 17,637)

DN 25 (19) 0...35,000 (0 ... 77,162)

DN 50 (2) 0...90,000 (0 ... 198,416)
DN 80 (3) 0...250,000 (0 ... 551,156)
DN 100 (4“) 0 ... 520,000 (0 ... 1,146,404)
DN 150 (6%) 0 ...860,000 (0 ... 1,895,975)

Recommended flow range

Fluids:

— The recommended flow range is 5 ... 100 % of Qpax-
— Flows <1 % of Qnax should be avoided.

Gases:

— The flow velocity of gases in the meter tube should not
exceed 0.3 Mach (approx. 100 m/s (328 ft/s)).

— Flow velocities above 80m/s may lead to increased
repeatability values.

— The maximum flow range of gases is determined by the
operating density. Dimensioning guidelines are available at
www.abb.com/flow.

Measured error
The measured error is calculated as follows for the flow:

Scenario 1:
If
Zero stability
Flow =
(base accuracy / 100)
Then:

— Maximum measured error:
+ base accuracy as % of measured value
— Reproducibility:
+ 1/2 x base accuracy as % of measured value

Scenario 2:
If
Zero stability
Flow <
(base accuracy / 100)
Then:

— Maximum measured error:
+ (zero stability / measured value) x 100 % of measured
value

— Reproducibility:
+ 1/2 x (zero stability / measured value) x 100% of
measured value
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0.90% Measured error and base accuracy for gases
0,80%

0.70% FCx330 FCx350
0.60% Mass flow + 1 % of rate + 0.5 % of rate
0.50% Temperature 1K 0.5 K
0,40%
\ 0.80% Zero stability
\ 0,20%
Z’;Z:f Nominal diameter kg/h (Ib/h)
0 800 1600 2400 3200 4000 4800 5600 6400 7200 8000 I;g/h DN 15 (1/2%) 0.64 (1.41)
0 1764 3527 5291 7055 8819 10582 5600 12346 15873 17637 Ib/h DN 25 (1) 2.16 (4.76)
10069 DN 50 (2%) 7.20 (15.87)
Fig. 12: Calculation of measured error FCB350 DN15 (example) DN 80 (3) 20 (44)
DN 100 (4“) 41.6 (91.7)
Measurement Flow Maximum measured DN 150 (6) 68.8 (151.68)
dynamic error
100:1 80 kg/h (176.4 lo/h) 0.8 % o.r. Effect of the temperature of the medium being measured
50:1 160 kg/h (352.7 Ib/h) 0.4 % o.r. For the flow, less than £ 0.0015 % of Qmax / 1 K.
10:1 800 kg/h (1763.7 lb/h) 0.1 % o.r. For the density, less than 0.0001 kg/dm3/ 1 K.
2:1 4000 kg/h (8818.5 Ib/h) 0.1 % o.r.
1:1 8000 kg/h (17637 Io/h) | 0.1 % our. Effect of the operating pressure
Measured error and base accuracy for liquids Nominal diameter Flow [% of Density
measurement / bar] [kg/dm? / bar]
FCx330 FCx350 DN 15 (1/2%) -0.002 No effect
Mass flow +0.4 % of rate +0.15 % of rate DN 25 (17) -0.013 0.00035
+0.25 % of rate +0.1 % of rate DN 50 (2%) -0.010 0.00027
(option) DN 80 (3% -0.006 0.00019
Volume flow + 0.4 % of rate +0.15 % of rate DN 100 (4*) -0.009 0.00024
+0.25 % of rate DN 150 (6*) -0.035 0.00045
Density 0.010 kg/I'M 0.002 kg/I'"
0.001 kg/12
0.0005 kg/! (option) 3
Reproducibility for 0.002 kg/I'"
) 0.002 kg/!
density 0.001 kg/12
0.00025 kg/I (option) 3
Temperature 1K 0.5K

1) For the density range from 0.5 ... 1.8 kg/dm?®
2) As 1 and for the medium temperature range from -10 ... 50 °C (14 ... 122 °F)
3) As 2 and following field adjustment under operating conditions

CoriolisMaster FCB330, FCB350, FCH330, FCH350 | DS/FCB300/FCH300-EN Rev. G 13



CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Technical data
Pressure loss
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Fig. 13: Pressure loss curve (measured with water,
viscosity: 1 mPas)

Viscosity range
If you are working with dynamic viscosities
> 1 Pas (1000 mPas = 1000 cP), please contact ABB.

Temperature limits °C (°F)

IMPORTANT (NOTE)

When using the device in hazardous areas, note the additional

temperature data in the chapter titled "Technical data relevant
to hazardous areas"!

Temperature range of the medium being measured
FCx350: -50 ... 160 °C (-58 ... 320 °F)
FCx350: -50 ... 200 °C (-58 ... 392 °F)

Ambient temperature range
Standard: -20 ... 60 °C (-4 ... 140 °F)
Optional: -40 ... 60 °C (-40 ... 140 °F)
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Process connections Materials for transmitters
— Flange design according to EN / ASME / JIS

— Tri-Clamp according to DIN 32676 (ISO 2852) Enclosure

— DN 15 ... 100 (1/2 ... 4%): Series 3 Varnished alloy casting
— BPE Tri-Clamp Enclosure color

—DN15...100 (1/2 ... 4%) — Mid-section: RAL 7012

— Cover: RAL 9002

Pressure rating Varnish layer thickness: 80 ... 120 ym
PN 16, PN 40, PN 100, PN 160
CL 150, CL 300, CL 600, CL 900, CL 1500 Materials for flowmeter sensors

The maximum permissible operating pressure is determined by yetted parts

the respective process connection, the temperature of the Stainless steel
medium to be measured, the screws, and the gasket material. — 1.4404 (AISI 316L)
Stainless steel, polished
Enclosure as protective device (optional) — 1.4404 (AISI 316L) or 1.4435 (AISI 316L) certified to EHEDG with
Standard: flowmeter sensor material (AISI 316L)
— Maximum burst pressure 60 bar (870 psi) — Nickel-Alloy C4" (2.4610) oder Nickel-Alloy C221) (2.4602)
Optional: Manufacture in accordance with NACE MR0175 and MR0O103
Optional: (ISO 15156)
— Higher bursting pressure resistant housings possible up to
100 bar (1450 psi) for meter sizes DN15 .. DN100 Housing?)
(172" ... 4"). Stainless steel 1.4404 (AISI 316L), 1.4301 (AISI 304),

— Higher bursting pressure resistant housings possible up to 1.4308 (ASTM CF8)
150 bar (2175 psi) for meter sizes DN15 ... DN80O
(172" ... 3" 1) Hastelloy C is a registered trademark of Haynes International. Nickel-Alloy C4

_ e ; and C22 is equal to Hastelloy C4 and Hastelloy C22.
Purge flttlﬂgS can be prO\”ded on request. 2) If the sensor wetted parts are Nickel-Alloy based, parts of the sensor housing

are Nickel-Alloy based too.

Pressure Equipment Directive

Conformity assessment according to Category I, fluid Material load for process connections
group 1, gas
Check the corrosion resistance of the meter tube materials Design Nominal diameter | PS, .. | TSmax TSmin
against the measuring medium. Threaded pipe | DN 15 ... 40 40bar | 140°C | -40°C
connection (172 ... 1.1/2%) (580 psi) | (284 °F) (-40 °F)
NAMUR standard lengths (DIN 11851) DN 50 ... 100 25 bar 140 °C -40 °C
The FCB300 is the ideal NAMUR standard device. @ ... 4% (363 psi) | (284 °F) | (-40 °F)
Beside other standards, specifically the NAMUR standard Tri-Clamp DN 15 ... 50 16 bar 120 °C -40 °C
lengths can be ordered with the order code "S5". (DIN 32676) (1/2 ... 2% (232 psi) | (248 °F) | (-40 °F)
The exact lengths can be found in the tables in chapter DN 65 ... 100 10 bar 120 °C -40 °C
“Dimensions”. (21/2 ... 4% (145 psi) | (248 °F) | (-40 °F)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

. . PS [bar] PS [psi]
Material load curves for flange devices 200 2900
PS [bar] PS [psi] I I
200 2900 T T
+— PN160
[ T 150 2175
150 [ PN160 L2175 i 1
[ — 7 1004— PN100 1450
100 +— PN100 11450 T pres T
L I 4
[ — 7 50 725
L 1 +— PN40
— PN63 4 T
50 725 — PN16
— PN40 I o I — ———+ bt bt ——+—+10
— PN16 T -50 0 50 100 150 200 [°C]
0 e —_— —_— T e -58 32 122 212 302 392 [°F]
-50 0 50 100 150 2919 TS ariees
-58 32 122 L. 212 302 392 Fig. 16: DIN flange Nickel-Alloy C4 (2.4610) or Nickel-Alloy C22 up to
G10312-01 DN 200 (8)
Fig. 14: Stainless steel DIN flange 1.4571 / 1.4404 (316Ti / 316L) up
to DN 200 (8%)
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-58 32 e e 302 ;9151[3?1 Fig. 17: ASME flange Nickel-Alloy C4 (2.4610) or Nickel-Alloy C22 up

Fig. 15: Stainless steel ASME flange 1.4571 / 1.4404 (316Ti / 316L) to DN 200 (87)

up to DN 200 (89)
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Dimensions for devices with integral mount design
Devices with meter tube nominal diameter DN 15 ... 50 and flange DN 10 ... 65
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 18: Devices with integral mount design

@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))
@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 (1/2") Approx. weight
DN / process connection L Dk A B (o} E Aluminum? SST?
10 (3/8) PN 40 (EN 1092-1) 385 (15.2) 60 (2.4) 44.5(1.8) | 77 (3.0) 46 (1.8) | 350/ 4779 9/109 12/139
JIS 10K 385 (15.2) 65 (2.6) (13.78/18.78%) | (19.8/229) (26.5 7 28.79)
15 (1/2) PN 40 (EN 1092-1) 385 (15.2) 65 (2.6)
PN 63 (EN 1092-1) 403 (15.9) 75 (3.0)

PN 100 (EN 1092-1)
CL150 (ASME B16.5)
CL300 (ASME B16.5)
CL600 (ASME B16.5)
CL900 (ASME B16.5)
CL1500 (ASME B16.5)

435 (17.1)  |60.5 (2.4)
421 (16.6) |66.7 (2.6)

421 (16.6) | 82.6 (3.9)

JIS 10K 385 (15.2) |70 (2.8)
20 (3/4) | PN 40 (EN 1092-1) 421 (16.6) |75 (3.0)

CL150 (ASME B16.5) | 421 (16.6) |69.9 (2.8)

JIS 10K 421 (16.6) |75 (3.0)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 25 (1")

Approx. weight

DN / process connection L Ok DA B C E Aluminum? SST2
20 (3/4) PN 40 (EN 1092-1) 576 (22.7) 75 (3.0) 69.5 103 (4.06) | 62 (2.44) | 387 /5143 11/129 14 /159
CL150 (ASME B16.5) | 575 (22.6) 69.9 (2.8) (2.74) (15.24 / 16.349) | (24,3 / 26.5%) |(30.9/ 33.19)
JIS 10K 576 (22.7) 75 (3.0)
25 (1) PN 40 (EN 1092-1) 525 (20.7) 85 (3.3)
PN 63 (EN 1092-1) 564 (22.2) 100 (3.9)
PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 575 (22.6) 79.2 (3.1)
CL300 (ASME B16.5) | 575 (22.6) 88.9 (3.5)
CL600 (ASME B16.5)
CL900 (ASME B16.5) | 575 (22.6) 82.6 (3.25)
CL1500 (ASME B16.5)
JIS 10K 525 (20.7) 90 (3.54)
40 (1 1/2) | PN 40 (EN 1092-1) 576 (22.7) 110 (4.33)
PN 63 (EN 1092-1) 572 (22.5) 125 (4.92)
PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 576 (22.7) 98.6 (3.88)
CL300 (ASME B16.5) | 576 (22.7) 114.3 (45.0)
CL600 (ASME B16.5)
JIS 10K 576 (22.7) 105 (4.13)

1) Devices with terminal boxes made from aluminum.

2) Devices with terminal boxes made from stainless steel.

3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 50 (2") Approx. weight
DN / process connection L Jk A B C E Aluminum? SST2
40 (1 1/2) | PN 40 (EN 1092-1) 763 (30) 110 (4.33) 99 (3.9) 125 (4.92) | 80 (3.15) |424 /5513 27 /289 30/313
PN 63 (EN 1092-1) 745 (29.33) | 125 (4.92) (16.69 /21.699%)) | (59,5 /61,79) | (66,1 / 68,39%)

PN 100 (EN 1092-1)
CL150 (ASME B16.5)
CL300 (ASME B16.5)
CLB00 (ASME B16.5)
CL900 (ASME B16.5)
CL1500 (ASME B16.5)

763 (30) 98.6 (3.88)
756 (29.76) | 114.3 (4.5)

780 (30.71) | 124 (4.88)

JIS 10K 763 (30) 105 (4.13)
50 (2) PN 40 (EN 1092-1) 715 (28.15) | 125 (4.92)
PN 63 (EN 1092-1) 745 (29.33) | 135 (5.31)

(
(
(
PN 100 (EN 1092-1) | 757 (29.8) | 145 (5.71)
CL150 (ASME B16.5) | 715 (28.15) | 120.7 (4.75)

(

(

(

(
CL300 (ASME B16.5 763 (30) 127 (5.0)
CL600 (ASME B16.5 773(30.43) [127 (5.0)
790 (31.1) 165.1 (6.5)

)
)
)
CL900 (ASME B16.5)
CL1500 (ASME B16.5)
JIS 10K 715 (28.15) | 120 (4.72)
65 (2 1/2) | PN 40 (EN 1092-1) 763 (30) 145 (5.71)
CL150 (ASME B16.5) | 763 (30) 139.7 (5.5)
CL900 (ASME B16.5) | 800 (31.5) | 190.5 (7.5)
CL1500 (ASME B16.5)
JIS 10K 763 (30) 140 (5.51)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -8 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 80 and flange DN 65 ... 100
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 19: Devices with remote mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))
@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 80 (3") Approx. weight

DN / process connection L @ k Aluminum? Stainless steel?

65 (2 1/2%) |PN 16 (EN 1092-1) —4) —4) —4 —4
PN 40 (EN 1092-1) 910 (35.83) 145 (5.71) 70/ 719 (154.3 / 156.59) 73/ 749 (160.9 / 163.19)
PN 63 (EN 1092-1) 160 (6.30) 74 /759 (163.1 / 165.49) 77 /78%(169.8 / 172.09)
PN 100 (EN 1092-1) 170 (6.69) 78/ 793 (172 /174.29) 81 /823 (178.6 / 180.89)
CL150 (ASME B16.5) | —4 —4) —4 —4
CL300 (ASME B16.5) | 920 (36.22) 149.4 (5.88) 72 /73% (158.7 / 160.99) 75/ 76% (163.1 /167.69)
CL6B00 (ASME B16.5) 73 /749 (160.9 / 163.19) 76 /773 (167.6 / 169.89)
CL900 (ASME B16.5) | 965 (37.99) 190.5 (7.50) 90 /9193 (198.4 / 200.69) 93 /949 (205.3 / 207.239)
CL1500 (ASME B16.5)

Devices with terminal boxes made from aluminum.
Devices with terminal boxes made from stainless steel.
Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

On request

o=

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 80 (3")

Approx. weight

DN / process connection L Dk Aluminum? Stainless steel?

80 (39) PN 16 (EN 1092-1) 870 (34.25) 160 (6.30) 70/ 713 (154.3 / 156.59%) 73/ 743 (160.9 / 163.13)
PN 40 (EN 1092-1) 71/ 729 (156.5 / 158.79) 74 /759 (163.1 / 165.49)
PN 63 (EN 1092-1) 910 (35.83) 170 (6.69) 75/ 769 (163.1 /167.69) 78/ 799 (172.0 / 174.29)
PN 100 (EN 1092-1) 180 (7.09) 81 /823 (178.6 / 180.89) 84 /859 (185.2 / 187.49)
CL150 (ASME B16.5) | 880 (34.65) 152.4 (6.00) 71/ 723 (156.5 / 158.73)) 74 /759 (163.1 / 165.49)
CL300 (ASME B16.5) | 895 (35.24) 168.1 (6.62) 75/ 769 (163.1 /167.69) 78 /793 (172.0 / 174.29)
CL600 (ASME B16.5) | 920 (36.22) 78 /793 (172.0 / 174.29) 81/823 (178.6 / 180.83)
CL900 (ASME B16.5) | 1100 (43.31) 190.5 (7.50) 90/ 919 (198.4 / 200.6%) 93 /943 (205.3 / 207.233)
CL1500 (ASME B16.5) | 1130 (44.49) 203.2 (8.00) 102 /1039 (224.9 / 227.0%9) | 105/ 1069 (231.5/ 233.79)

100 (4%) PN 16 (EN 1092-1) 875 (34.45) 190 (7.48) 71/ 729 (156.5 / 158.79) 74 /759 (163 / 165.39)
PN 40 (EN 1092-1) 73 /749 (161 / 1639) 76 /779 (167.6 / 1709)
PN 63 (EN 1092-1) 1060 (41.73) 200 (7.87) 82 /833 (180.8 / 183.09) 85/ 869 (187.4 / 189.69)
PN 100 (EN 1092-1) 1080 (42.52) 210 (8.27) 90/ 913 (198.4 / 200.6%) 93 /943 (205.3 / 207.23%)
CL150 (ASME B16.5) | —4 —4) —4) —4)
CL300 (ASME B16.5) | 1075 (42.32) 200.2 (7.88) 87 /883 (191.8 / 194.03) 90/ 919 (198.4 / 200.6%)
CL600 (ASME B16.5) | 1100 (43.31) 215.9 (8.50) 97 /989 (213.9 / 216.19) 100/ 1013 (220.5 / 222.73)
CL900 (ASME B16.5) 1130 (44.49) 234.9 (9.25) 107 /1089 (235.9/238.13) | 110/ 1113 (242.5/ 244.79)
CL1500 (ASME B16.5) | 1150 (45.28) 241.3 (9.50) 122 /1239 (269.0 / 271.29) | 125/ 1269 (275.6 / 277.89)

Devices with terminal boxes made from aluminum.
Devices with terminal boxes made from stainless steel.

1)
2)
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".
4)

On request

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 100 and flange DN 80 ... 100
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 20: Devices with integral mount design
Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"
Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))
Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 100 (4") Approx. weight

DN / process connection L @ k Aluminum? Stainless steel?

80 (39 PN 16 (EN 1092-1) 1222 (48.11) 160 (6.30) 122/ 1233) (269 / 2713)) 124 /1263) (273 / 2783))
PN 40 (EN 1092-1) 123/ 1243) (271 /2733)) 125/ 1263) (276 / 2783))
PN 63 (EN 1092-1) 1234 (48.58) 170 (6.69) 127/ 1283) (280 / 2823)) 129/ 1303) (284 / 2873)
PN 100 (EN 1092-1) 180 (7.09) 129/ 1303) (284 / 2873)) 131/ 1323) (289 / 2913))
CL150 (ASME B16.5) | 1244 (48.98) 152.4 (6.00) 124 / 1253) (273 / 2763)) 126 /1273) (278 / 2803))
CL300 (ASME B16.5) 168.1 (6.62) 132 / 1333) (291 / 2933)) 134/ 1353) (295 / 2983))
CL600 (ASME B16.5) 168.1 (6.62) 135/ 1363) (298 / 3003)) 137/ 1383) (302 / 3043))
CL900 (ASME B16.5) | 1130 (44.49) 190.5 (7.50) 138/ 1393) (304 / 3063)) 140/ 1413) (307 / 3113))
CL1500 (ASME B16.5) | 1360 (45.67) 203.2 (8.00) 150/ 1513) (331 / 3353)) 152 / 1533) (355 / 3373))
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 100 (4") Approx. weight

DN / process connection L Dk Aluminum? Stainless steel?

100 (4%) PN 16 (EN 1092-1) 1122 (44.17) 180 (7.09) 119/ 1203) (262 / 2653)) 122/ 1233) (269 / 2713))
PN 40 (EN 1092-1) 1144 (45.04) 190 (7.48) 122/ 1233) (269 / 2713)) 125/ 1263) (276 / 2783))
PN 63 (EN 1092-1) 1304 (51.34) 138 (5.43) 129 / 1303) (248 / 2873)) 132/ 1333) (291 / 2933))
PN 100 (EN 1092-1) 1334 (52.52) 150 (5.91) 137 / 1383) (302 / 3043)) 140/ 1413) (309 / 3113))
CL150 (ASME B16.5) | 1144 (45.04) 190.5 (7.50) 123/ 1243) (271 / 2733)) 126/ 1273) (278 / 2803))
CL300 (ASME B16.5) | 1324 (52.13) 200.2 (7.88) 135 / 1363) (298 / 3003)) 138 / 1393) (304 / 3063))
CL600 (ASME B16.5) | 1354 (53.31) 215.9 (8.50) 137 / 1383) (302 / 3043)) 140/ 1413) (309 / 3113))
CL900 (ASME B16.5) | 1380 (54.33) 234.9 (9.25) 157 / 1583) (346 / 3483)) 159 / 160 (350 / 3533))
CL1500 (ASME B16.5) | 1400 (55.12) 241.3 (9.50) 171 /1723) (377 / 3793)) 173/ 1743) (381 / 3843))

150 (6%) PN 16 (EN 1092-1) 1300 (51.18) 240 (9.44) 128/ 1293) (282 / 2843)) 130/ 1313) (287 / 2893))
PN 40 (EN 1092-1) 250 (9.84) 136 / 1373) (300 / 3023)) 138/ 1393) (304 / 3063))

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 150 and flange DN 150
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 21: Devices with integral mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"
@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))

@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 150 (6") Approx. weight

DN / process connection L @ k Aluminum? Stainless steel?

150 (6%) PN 16 (EN 1092-1) 1421 (55.94) 240 (9.45) 174 / 1759 (384 / 3869) 177 /1789 (390 / 3929)
PN 40 (EN 1092-1) 1461 (57.52) 250 (9.84) 182 / 1839 (401 / 4039) 185/ 1869 (407 / 4109)
CL150 (ASME B16.5) | 1485 (58.46) 241.3 (9.50) 181 /1823 (399 / 4019) 184 / 1859 (405 / 4089)
CL300 (ASME B16.5) | 1505 (59.25) 269.7 (10.62) 199 / 2009 (439 / 4419) 202 / 2033 (455 / 4489)
CL600 (ASME B16.5) | 15655 (61.22) 292.1 (11.50) 221 /2223 (487 / 4899) 224 / 2259 (494 / 4969)
CL900 (ASME B16.5) | 1605 (63.19) 317.5 (12.5) 245/ 2469 (540 / 5429) 248 / 2499 (547 / 5499)
CL1500 (ASME B16.5) | 1665 (65.55) 287 /2889 (633 / 6359) 290 /2919 (639 / 6429)

1) Devices with transmitter housing made from aluminum.
2) Devices with transmitter housing made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -5 mm (+0 / -0.2 inch)
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Devices DN 15 ... 150 in NAMUR standard installation lengths (order option S5)
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 22: Devices with integral mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"
@ Flange in accordance with EN 1092-1 @ flow direction

Sensor with measuring agents made from stainless steel

Meter tube Process connection L Ik DA B C E Approx. weight
Aluminum? Stainless
steel?
DN 15 (1/2%) DN 15 (1/2) / PN 40 (EN 1092-1) | 510 60 (2.4) | 44.5 77 46 (1.8) | 350/ 4779 9.5/10.59 12.5/13.59
(20.08) (1.8) (3.0) (18.78/18.78%)| (20.9 / 23.29) |(27.6 / 29.89)
DN 25 (19) DN 25 (1) / PN 40 (EN 1092-1) 600 75 (3.0) | 69.5 103 62 387 /5149 11/129 14 /159
(23.62) (2.74) | (4.06) |(2.44) |(15.24/16.349)|(24.3/26.53)) |(30.9/ 33.13)
DN 50 (1) DN 50 (1) / PN 40 (EN 1092-1) 715 125 99 125 80 424 /5513 27 /283 30/313)
(28.15) |(4.92) |(3.9) (4.92) |(8.15) |[(16.69/21.699)|(59.5/61.7%) |(66.1/68.3%)
DN 80 (3") DN 80 (3") / PN 40 (EN 1092-1) 915 160 155 183 123 502 / 6299 70/ 713 73/ 749
(36.02) |(6.30) |(6.1) (7.2) (4.84) | (19.76/24.76%)| (154 / 1573) (161 / 1639)
DN 100 (4") DN 100 (4") / PN 16 (EN 1092-1) 1400 180 195 261 168 612 /7399 11971209 122 /1233
(65.12) |(7.09) |(7.68) |(10.28) | (6.61) |(24.1/29.19) |(262 /2659) (269 / 2719)
DN 150 (8") DN 150 (6") / PN 16 (EN 1092-1) 1700 240 260 320 205 701 /8289 174 /1759 177 /1783
(66.93) |(9.45) |(10.24) |(12.6) |(8.07) |(27.6/32.6%) |(384/3869%) (390 / 3929)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -8 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 15 ... 80 and connections in accordance with DIN 11851, DIN 32676,

DIN 1SO 228, ASME BPE and ASME B 1.20.1

All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 23: Devices with integral mount design

@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

G11813

@ Threaded spud in accordance with DIN 11851 @ Flow direction @ Terminal in accordance with DIN 32676 and ASME BPE

@ Internal-thread connection in accordance with DIN ISO 228
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ... 3") and process connection in accordance with
DIN 11851

Meter Process L @ DA @ Di A B C E Approx. weight
tube connection
DN DN PN Aluminum?) | Stainless
steel?
5(1/2) |10 (3/8%) 40 413 (16.3) |RD 28x1/8" 0(0.39) |44.5 77 46 350/ 4779 9/109 12/13%)
15 (1/2%) RD 34x1/8" 6(0.63) |(1.75) |[(3.03) |(1.81) |(13.78/18.789) (20 /7 229) (27 / 299)
20 (3/4%) RD 44x1/6" 0(0.79)
25 (1% 20 (3/4%) 590 (23.2) |RD 44x1/6" 0(0.79) |69.5 103 62 387 /5149 11/129 14 /159
25 (1%) RD 52x1/6" 6(1.02) |(2.74) |(4.06) |(2.44) |(15.24/16.349) (24 /7 279) (81 /339)
40 (1 1/27) RD 65x1/6" 8 (1.5)
50 (29) 0(11/27) 763 (30.0) |RD 65x1/6" 8 (1.5) 99 125 80 424 /5519 27 /289 30/319
50 (2) 25 740 (29.1) |RD 78x1/6" 0(1.97) |(3.46) |[(4.92) |(3.15) |(16.69/21.693) (60 / 629) (66 / 68%)
5 (2 1/2%) RD 95x1/6" 6 (2.6)
80 (3%) 5 (2 1/2%) 990 (39.0) |RD 95x1/6" 6 (2.6) 155 183 123 502 / 6293 68 /693 717729
80 (3%) 940 (37.0) |RD 110x1/4" | 81 (3.19) |(6.10) |(7.20) |(4.84) |(19.76/24.769) (150 / 1523) | (157 / 1599)
100 (4%) RD 130x1/4" | 100 (3.94)

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ... 3") and process connection in accordance with
DIN 32676

Meter Process L @ DA @ Di A B C E Approx. weight
tube connection
DN DN PN Aluminum?) | Stainless
steel?
5(1/2) |10 (3/8%) 40 410 (16.1) |34 (1.34) 0 (0.39) 44.5 77 46 350/ 4779 9/109 12/13%)
15 (1/2%) 6 (0.63) (1.75) |(3.08) |(1.81) |(18.78/18.789) (20 /7 229) (27 / 299)
20 (3/4%) 0 (0.79)
25 (1% 20 (3/4%) 590 (23.2) 0(0.79) 69.5 103 62 387 /5149 11/129 14 /159
25 (1%) 50.5 (1.99) 6 (1.02) (2.74) | (4.06) |(2.44) |(15.24/16.349) (24 /7 279) (817 339)
40 (1 1/27) 8 (1.5)
50 (29) 0(11/27) 763 (30.0) 8 (1.5) 99 125 80 424 /5519 27 /289 30/319
50 (2) 25 740 (29.1) |64 (2.52) 0 (1.97) (3.46) | (4.92) |(3.15) |(16.69/21.699) (60 / 629) (66 / 689)
5 (2 1/2%) 9 58) 6 (2.6)
80 (3%) 5(21/2%) |10 950 (37.4) 6 (2.6) 155 183 123 502 / 6293 68 /693 717729
80 (3“) 910 (35.83) [ 106 (4.17) |81 (3.19) (6.10) | (7.20) | (4.84) [(19.76/24.769) (150 / 1529) | (157 / 1599)
100 (4%) 119 (4.69) | 100 (3.94)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -8 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ...

3") and process connection in accordance with

ASME BPE

Meter Process L @ DA @ Di OA B C E Approx. weight

tube connection

DN DN PN Aluminum?) | Stainless

steel?

15 (1/2%) | 3/8“-Type A 10 | — — — 44.5 7 46 350/ 4779 9/109 12/13%
1/2“-Type A 433 (17.05) |25 (0.98) 9.4(0.37) |(1.75) |(3.03) |(1.81) |(13.78/18.78%) |(20/22%) (27 7 299)
3/4“-Type A — — —

25 (1Y) 3/4“-Type A — — — 69.5 103 62 387 /5149 11/129 14 /159
1“-Type B 590 (23.23) |50.4 (1.98) | 22.1(0.87) |(2.74) |(4.06) |(2.44) |(15.24/16.343) |(24/279) (31/339)
11/2“-Type B - — -

50 (2%) 11/2“-Type B — — — 99 125 80 424 /5519 27 /289 30/313
2“-Type B 740 (29.13) |63.9 (2.52) | 47.5(1.87) |(3.46) |(4.92) |(3.15) |(16.69/21.693) | (60 /62%) (66 / 689)
2 1/2"-Type B — — —

80 (39 2 1/2"-Type B 950 (37.40) |77.4 (3.05) |60.2 (2.37) | 155 183 183 502 / 6299 68 /693 717729
3“-Type B 910 (35.83) |90.9 (3.19) |72.9 (2.87) |(6.10) |(7.20) |(7.20) |(19.76/24.769) (150 / 1529) | (157 / 1599)
4“-Type B 910 (35.83) | 118.9 (4.68) | 97.4 (3.83)

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ...
DIN 1SO 228 and ASME B 1.20.1

3") and process connection in accordance with

Meter Process L GL WS4 WS L OA B C E Approx. weight
tube connection
DN DN/G PN Aluminum?” | Stainless
steel?
15 (1/2%) |8 (1/4%)/ 100 | 450 10 19 10 44.5 7 46 350/ 4779 9/109 12/13%
G 1/4* (17.72) |(0.39) (0.39) (1.75) (3.03) |(1.81) |(13.78/18.789) (20 / 229)) (27 /1 299)
15 (1/2%) / 138.5 27 15
G 172" (0.53) (0.59)
2519 /G 1" 490 17 50 20
(19.29) |(0.67) (0.79)
15 (1/2%)/ 450 15.6 27 15
1/2 NPT (17.72) |(0.61) (0.59)
1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".
4) Dimension SW: Width across flats specified in mm.

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Dimensions for devices with remote mount design
Devices with meter tube nominal diameter DN 15 ... 50 and flange DN 10 ... 65
All specified dimensions and weights are in mm (inch) or kg (Ib).

100 (3.94)

EBI

G10844-01

Fig. 24: Devices with remote mount design

@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))
@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 (1/2") Approx. weight
DN / process connection L Jk A B C E Aluminum? Stainless
steel?
10 (3/8) PN 40 (EN 1092-1) 385 (15.2) 60 (2.4) 445 (1.8) | 77 (3.0) 46 (1.8) 227 / 3543 9/10% 12/13%
JIS 10K 385 (15.2) 65 (2.6) (8.94 / 13.949)) | (19.8 / 229) (26.5/28.79)
15 (1/2) PN 40 (EN 1092-1) 385 (15.2) 65 (2.6)
PN 63 (EN 1092-1) 403 (15.9) 75 (3.0)

PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 435 (17.1) | 60.5 (2.4)
CL300 (ASME B16.5) | 421 (16.6) | 66.7 (2.6)
( )
)

CL600 (ASME B16.5
CL900 (ASME B16.5
CL1500 (ASME B16.5)

421 (16.6) 82.6 (3.3)

JIS 10K 385 (15.2) |70 (2.8)
20 (3/4) | PN 40 (EN 1092-1) 421 (16.6) |75 (3.0)

CL150 (ASME B16.5) | 421 (16.6) |69.9 (2.8)

JIS 10K 421 (16.6) |75 (3.0)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 25 (1")

Approx. weight

DN / process connection L Ok DA B C E Aluminum? Stainless
steel?
20 (3/4) PN 40 (EN 1092-1) 576 (22.7) 75 (3.0) 69.5 103 (4.06) | 62 (2.44) | 266 /3933 11/129 14 /159
CL150 (ASME B16.5) | 575 (22.6) 69.9 (2.8) (2.74) (10.5/15.479) | (24,3 / 26.5%) |(30.9/ 33.19)
JIS 10K 576 (22.7) 75 (3.0)
25 (1) PN 40 (EN 1092-1) 525 (20.7) 85 (3.3)
PN 63 (EN 1092-1) 564 (22.2) 100 (3.9)
PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 575 (22.6) 79.2 (3.1)
CL300 (ASME B16.5) | 575 (22.6) 88.9 (3.5)
CL600 (ASME B16.5)
CL900 (ASME B16.5) | 575 (22.6) 82.6 (3.25)
CL1500 (ASME B16.5)
JIS 10K 525 (20.7) 90 (3.54)
40 (1 1/2) | PN 40 (EN 1092-1) 576 (22.7) 110 (4.33)
PN 63 (EN 1092-1) 572 (22.5) 125 (4.92)
PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 576 (22.7) 98.6 (3.88)
CL300 (ASME B16.5) | 576 (22.7) 114.3 (45.0)
CL600 (ASME B16.5)
JIS 10K 576 (22.7) 105 (4.13)

1) Devices with terminal boxes made from aluminum.

2) Devices with terminal boxes made from stainless steel.

3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 50 (2") Approx. weight
DN / process connection L Jk A B (o} E Aluminum? Stainless
steel?
40 (1 1/2) | PN 40 (EN 1092-1) 763 (30) 110 (4.33) 99 (3.9) 125 (4.92) | 80 (3.15) | 303 /4303 27 /283 30/313
PN 63 (EN 1092-1) 745 (29.33) | 125 (4.92) (11.9/16.93%) |(59,5/61,79) |(66,1/68,39%)

PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 763 (30) 98.6 (3.88)
CL300 (ASME B16.5) | 756 (29.76) |114.3 (4.5)
( )
)

CL600 (ASME B16.5
CL900 (ASME B16.5
CL1500 (ASME B16.5)

780 (30.71) | 124 (4.88)

JIS 10K 763 (30) 105 (4.13)
50 (2) PN 40 (EN 1092-1) 715 (28.15) | 125 (4.92)
PN 63 (EN 1092-1) 745 (29.33) | 135 (5.31)

(
(
(
PN 100 (EN 1092-1) | 757 (29.8) | 145 (5.71)
CL150 (ASME B16.5) | 715 (28.15) |120.7 (4.75)

(

(

(

(

CL300 (ASME B16.5) | 763 (30) 127 (5.0)

CL600 (ASME B16.5) | 773 (30.43) | 127 (5.0)

CL900 (ASME B16.5) | 790 (31.1) | 165.1 (6.5)
CL1500 (ASME B16.5)
JIS 10K 715 (28.15) | 120 (4.72)
65 (2 1/2) | PN 40 (EN 1092-1) 763 (30) 145 (5.71)
CL150 (ASME B16.5) | 763 (30) 139.7 (5.5)
CL900 (ASME B16.5) | 800 (31.5) |190.5 (7.5)
CL1500 (ASME B16.5)
JIS 10K 763 (30) 140 (5.51)

)
)
)
)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -8 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 80 and flange DN 65 ... 100
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 25: Devices with remote mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"
@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))

@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 80 (3") Approx. weight

DN / process connection L @ k Aluminum?) Stainless steel?

65 (2 1/2*) |PN 16 (EN 1092-1) —4 —4) —4 —4
PN 40 (EN 1092-1) 910 (35.83) 145 (5.71) 70/ 713 (154.3 / 156.59) 73/ 749 (160.9 / 163.19)
PN 63 (EN 1092-1) 160 (6.30) 74 /759 (163.1 / 165.49) 77 /78%(169.8 / 172.09)
PN 100 (EN 1092-1) 170 (6.69) 78/ 793 (172 /174.29) 81 /823 (178.6 / 180.89)
CL150 (ASME B16.5) | —4 —4) —4 —4
CL300 (ASME B16.5) | 920 (36.22) 149.4 (5.88) 72/ 73% (158.7 / 160.99) 75/ 769 (163.1 /167.69)
CL600 (ASME B16.5) 73/ 749 (160.9 / 163.19) 76 /779 (167.6 / 169.89)
CL900 (ASME B16.5) | 965 (37.99) 190.5 (7.50) 90 /919 (198.4 / 200.69) 93 /943 (205.3 / 207.239)
CL1500 (ASME B16.5)

o=

On request

Devices with terminal boxes made from aluminum.
Devices with terminal boxes made from stainless steel.
Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 80 (3")

Approx. weight

DN / process connection L Dk Aluminum? Stainless steel?

80 (39) PN 16 (EN 1092-1) 870 (34.25) 160 (6.30) 70/ 713 (154.3 / 156.59%) 73/ 743 (160.9 / 163.13)
PN 40 (EN 1092-1) 71/ 729 (156.5 / 158.79) 74 /759 (163.1 / 165.49)
PN 63 (EN 1092-1) 910 (35.83) 170 (6.69) 75/ 769 (163.1 /167.69) 78/ 799 (172.0 / 174.29)
PN 100 (EN 1092-1) 180 (7.09) 81 /823 (178.6 / 180.89) 84 /859 (185.2 / 187.49)
CL150 (ASME B16.5) | 880 (34.65) 152.4 (6.00) 71/ 723 (156.5 / 158.73)) 74 /759 (163.1 / 165.49)
CL300 (ASME B16.5) | 895 (35.24) 168.1 (6.62) 75/ 769 (163.1 /167.69) 78 /793 (172.0 / 174.29)
CL600 (ASME B16.5) | 920 (36.22) 78 /793 (172.0 / 174.29) 81/823 (178.6 / 180.83)
CL900 (ASME B16.5) | 1100 (43.31) 190.5 (7.50) 90/ 919 (198.4 / 200.6%) 93 /943 (205.3 / 207.233)
CL1500 (ASME B16.5) | 1130 (44.49) 203.2 (8.00) 102 /1039 (224.9 / 227.0%9) | 105/ 1069 (231.5/ 233.79)

100 (4%) PN 16 (EN 1092-1) 875 (34.45) 190 (7.48) 71/ 729 (156.5 / 158.79) 74 /759 (163 / 165.39)
PN 40 (EN 1092-1) 73 /749 (161 / 1639) 76 /779 (167.6 / 1709)
PN 63 (EN 1092-1) 1060 (41.73) 200 (7.87) 82 /833 (180.8 / 183.09) 85/ 869 (187.4 / 189.69)
PN 100 (EN 1092-1) 1080 (42.52) 210 (8.27) 90/ 913 (198.4 / 200.6%) 93 /943 (205.3 / 207.23%)
CL150 (ASME B16.5) | —4 —4) —4) —4)
CL300 (ASME B16.5) | 1075 (42.32) 200.2 (7.88) 87 /883 (191.8 / 194.03) 90/ 919 (198.4 / 200.6%)
CL600 (ASME B16.5) | 1100 (43.31) 215.9 (8.50) 97 /989 (213.9 / 216.19) 100/ 1013 (220.5 / 222.73)
CL900 (ASME B16.5) 1130 (44.49) 234.9 (9.25) 107 /1089 (235.9/238.13) | 110/ 1113 (242.5/ 244.79)
CL1500 (ASME B16.5) | 1150 (45.28) 241.3 (9.50) 122 /1239 (269.0 / 271.29) | 125/ 1269 (275.6 / 277.89)

Devices with terminal boxes made from aluminum.
Devices with terminal boxes made from stainless steel.

1)
2)
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".
4)

On request

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 100 and flange DN 80 ... 100
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 26: Devices with remote mount design

@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))
@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 100 (4") Approx. weight

DN / process connection L @k Aluminum? Stainless steel?

80 (39 PN 16 (EN 1092-1) 1222 (48.11) 160 (6.30) 122/ 1233) (269 / 2713)) 124/ 1263) (273 / 2783))
PN 40 (EN 1092-1) 123/ 1243) (271 /2733)) 125/ 1263) (276 / 2783))
PN 63 (EN 1092-1) 1234 (48.58) 170 (6.69) 127 / 1283) (280 / 2823)) 129 / 1303) (284 / 2873)
PN 100 (EN 1092-1) 180 (7.09) 129/ 1303) (284 / 2873)) 131/ 1323) (289 / 2913))
CL150 (ASME B16.5) | 1244 (48.98) 152.4 (6.00) 124 / 1253) (273 / 2763)) 126/ 1273) (278 / 2803))
CL300 (ASME B16.5) 168.1 (6.62) 132/ 1333) (291 / 2933)) 134/ 1353) (295 / 2983))
CL600 (ASME B16.5) 168.1 (6.62) 135/ 1363) (298 / 3003)) 137/ 1383) (302 / 3043))
CL900 (ASME B16.5) | 1130 (44.49) 190.5 (7.50) 138/ 1393) (304 / 3063)) 140/ 1413) (307 / 3113))
CL1500 (ASME B16.5) | 1360 (45.67) 203.2 (8.00) 150/ 1513) (331 / 3353)) 152/ 1533) (355 / 3373))
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 100 (4") Approx. weight

DN / process connection L Dk Aluminum? Stainless steel?

100 (4%) PN 16 (EN 1092-1) 1122 (44.17) 180 (7.09) 119/ 1203) (262 / 2653)) 122/ 1233) (269 / 2713))
PN 40 (EN 1092-1) 1144 (45.04) 190 (7.48) 122/ 1233) (269 / 2713)) 125/ 1263) (276 / 2783))
PN 63 (EN 1092-1) 1304 (51.34) 138 (5.43) 129 / 1303) (248 / 2873)) 132/ 1333) (291 / 2933))
PN 100 (EN 1092-1) 1334 (52.52) 150 (5.91) 137 / 1383) (302 / 3043)) 140/ 1413) (309 / 3113))
CL150 (ASME B16.5) | 1144 (45.04) 190.5 (7.50) 123/ 1243) (271 / 2733)) 126/ 1273) (278 / 2803))
CL300 (ASME B16.5) | 1324 (52.13) 200.2 (7.88) 135 / 1363) (298 / 3003)) 138 / 1393) (304 / 3063))
CL600 (ASME B16.5) | 1354 (53.31) 215.9 (8.50) 137 / 1383) (302 / 3043)) 140/ 1413) (309 / 3113))
CL900 (ASME B16.5) | 1380 (54.33) 234.9 (9.25) 157 / 1583) (346 / 3483)) 159 / 160 (350 / 3533))
CL1500 (ASME B16.5) | 1400 (55.12) 241.3 (9.50) 171 /1723) (377 / 3793)) 173/ 1743) (381 / 3843))

150 (6%) PN 16 (EN 1092-1) 1300 (51.18) 240 (9.44) 128/ 1293) (282 / 2843)) 130/ 1313) (287 / 2893))
PN 40 (EN 1092-1) 250 (9.84) 136 / 1373) (300 / 3023)) 138/ 1393) (304 / 3063))

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)

CoriolisMaster FCB330, FCB350, FCH330, FCH350 | DS/FCB300/FCH300-EN Rev. G 35



CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 150 and flange DN 150
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 27: Devices with remote mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"
@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))

@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 150 (6") Approx. weight

DN / process connection L @ k Aluminum? Stainless steel?

150 (6%) PN 16 (EN 1092-1) 1421 (55.94) 240 (9.45) 174 /1759 (384 / 3869) 177 /1783 (390 / 3923)
PN 40 (EN 1092-1) 1461 (57.52) 250 (9.84) 182 /1833 (401 / 4039) 185 /1869 (407 / 4109)
CL150 (ASME B16.5) | 1485 (58.46) 241.3 (9.50) 181 /1823 (399 / 4019) 184 / 1853 (405 / 4089)
CL300 (ASME B16.5) | 1505 (59.25) 269.7 (10.62) 199 / 2009 (439 / 4419) 202 /203 (455 / 4489)
CL600 (ASME B16.5) | 1555 (61.22) 292.1 (11.50) 221 /2229 (487 / 4899) 224 /2259 (494 / 4969)
CL900 (ASME B16.5) | 1605 (63.19) 317.5 (12.5) 245/ 2469 (540 / 5429) 248 / 2499) (547 / 5499)
CL1500 (ASME B16.5) | 1665 (65.55) 287 /2889 (633 / 6359) 290/ 2919) (639 / 6429)

1) Devices with transmitter housing made from aluminum.
2) Devices with transmitter housing made from stainless steel.

3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -5 mm (+0 / -0.2 inch)
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Devices DN 15 ... 150 in NAMUR standard installation lengths (order option S5)
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 28: Devices with remote mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Flange in accordance with EN 1092-1 @ flow direction

G11807

Sensor with measuring agents made from stainless steel

Meter tube Process connection L Jk OA B (o} E Approx. weight
Aluminum? Stainless
steel?
DN 15 (1/2%) DN 15 (1/2)/ PN 40 (EN 1092-1) | 510 60 (2.4) | 44.5 77 46 (1.8) | 227.5/354.59 |9.5/10.59 12.5/13.59
(20.08) (1.8) (3.0) (9.0/14.09) (20.9/23.2%) |(27.6/29.89)
DN 25 (19) DN 25 (1) / PN 40 (EN 1092-1) 600 75 (3.0) | 69.5 1083 62 266.5/393.59 |11/129 14 /159
(23.62) (2.74) | (4.06) |(2.44) |(10.5/15.59) |(24.3/26.53)) |(30.9/33.13)
DN 50 (19) DN 50 (1) / PN 40 (EN 1092-1) 715 125 99 125 80 303.5/430.59 |27 /289 30/ 313)
(28.15) |(4.92) |(3.9) (4.92) |(8.15) |[(11.9/16.99) |(59.5/61.79) |(66.1/68.39)
DN 80 (3") DN 80 (3") / PN 40 (EN 1092-1) 915 160 155 183 123 394.5/521.6% |70/ 713 73/ 749
(36.02) |(6.30) |(6.1) (7.2) (4.84) |(156.5/20.5%) |(154/1579) (161 /1639)
DN 100 (4") DN 100 (4") / PN 16 (EN 1092-1) 1400 180 195 261 168 490.5/617.5% | 119/1209 122 /1239
(65.12) |(7.09) |(7.68) |(10.28) | (6.61) |[(19.3/24.3%) |(262/2659) (269 / 2719)
DN 150 (8") DN 150 (6") / PN 16 (EN 1092-1) 1700 240 260 320 205 579.5/706.5%9 | 174 /1759 177 /1783
(66.93) |(9.45) |(10.24) |(12.6) |(8.07) |(22.8/27.8%) |(384/3869) (390 / 3929)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 15 ... 80 and connections in accordance with DIN 11851, DIN 32676,
DIN ISO 228, ASME BPE and ASME B 1.20.1
All specified dimensions and weights are in mm (inch) or kg (Ib).

@100 (3.94)

127 (5.0)
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—
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Fig. 29: Devices with remote mount design

@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Threaded spud in accordance with DIN 11851 @ Flow direction @ Terminal in accordance with DIN 32676 and ASME BPE
@ Internal-thread connection in accordance with DIN ISO 228 and ASME B 1.20.1
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ... 3") and process connection in accordance with
DIN 11851

Meter Process L @ DA @ Di A B C E Approx. weight
tube connection
DN DN PN Aluminum?) | Stainless
steel?
5(1/2) |10 (3/8%) 40 413 (16.3) |RD 28x1/8" 0(0.39) |44.5 77 46 227.5/354.59 9/109 12/13%)
15 (1/2%) RD 34x1/8" 6(0.63) |(1.75) |(3.03) |(1.81) |(9.0/14.09) (20 /7 229) (27 / 299)
20 (3/4%) RD 44x1/6" 0(0.79)
25 (1% 20 (3/4%) 590 (23.2) |RD 44x1/6" 0(0.79) |69.5 103 62 266.5/ 393.59 11/129 14 /159
25 (1Y) RD 52x1/6" 6(1.02) |(2.74) |(4.06) |(2.44) |(10.5/156.59) (24 7 279) (81 /339)
40 (1 1/27) RD 65x1/6" 8 (1.5)
50 (29) 0(11/27) 763 (30.0) |RD 65x1/6" 8 (1.5) 99 125 80 303.5 / 430.5%9 27 /289 30/319
50 (2) 25 740 (29.1) |RD 78x1/6" 0(1.97) [(3.46) |(4.92) |(3.15) |(11.9/16.99) (60 / 629) (66 / 68%)
5 (2 1/2%) RD 95x1/6" 6 (2.6)
80 (3%) 5 (2 1/2%) 990 (39.0) |RD 95x1/6" 6 (2.6) 155 183 123 394.5/521.5%9 68 /693 717729
80 (3%) 940 (37.0) |RD 110x1/4" | 81 (3.19) |(6.10) |(7.20) |(4.84) |(15.5/20.59) (150 / 1523) | (157 / 1599)
100 (4%) RD 130x1/4" | 100 (3.94)

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ... 3") and process connection in accordance with
DIN 32676

Meter Process L @ DA @ Di A B C E Approx. weight
tube connection
DN DN PN Aluminum?) | Stainless
steel?
5(1/2) |10 (3/8%) 40 410 (16.1) |34 (1.34) 0(0.39) 44.5 77 46 227.5/354.59 9/109 12/13%)
15 (1/2%) 6 (0.63) (1.75) | (3.03) |(1.81) [(9.0/14.0%) (20 /7 229) (27 7 299)
20 (3/4%) 0(0.79)
25 (1% 20 (3/4%) 590 (23.2) 0 (0.79) 69.5 1083 62 266.5/ 393.59 11/129 14 /159
25 (1%) 50.5 (1.99) 6 (1.02) (2.74) | (4.06) |(2.44) |(10.5/15.59) (24 7 279) (81 /3839)
40 (1 1/27) 8 (1.5)
50 (29) 0(11/27) 763 (30.0) 8 (1.5) 99 125 80 303.5 / 430.5%9 27 /289 30/319
50 (2) 25 740 (29.1) |64 (2.52) 0 (1.97) (3.46) | (4.92) |(3.15) [(11.9/16.99) (60 /7 629) (66 / 689)
5(21/2%) 91 (3.58) 6 (2.6)
80 (3%) 5(21/2%) |10 950 (37.4) 6 (2.6) 155 183 123 394.5/521.5%9 68 /693 717729
80 (3“) 910 (35.83) | 106 (4.17) |81 (3.19) (6.10) | (7.20) | (4.84) |(15.5/20.59) (150 / 1523) | (157 / 1599)
100 (4%) 119 (4.69) | 100 (3.94)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -8 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ...

3") and process connection in accordance with

ASME BPE

Meter Process L @ DA @ Di DA B C E Approx. weight

tube connection

DN DN PN Aluminum? | Stainless

steel?

15 (1/2% | 3/8“-Type A 10 | — — — 44.5 7 46 227.5/354.5% 9/109 12/13%
1/2"-Type A 433 (17.05) |25 (0.98) 9.4 (0.37) |(1.75) |(3.03) |(1.81) [(9.0/14.09) (20 / 229)) (27 /1 299)
3/4“-Type A — — —

25 (1Y) 3/4“-Type A — — — 69.5 103 62 266.5 / 393.59 11/129 14 /159
1“-Type B 590 (23.23) |50.4 (1.98) | 22.1(0.87) |(2.74) |(4.06) |(2.44) |(10.5/15.59) (24 7 279) (31/339)
11/2“-Type B - — -

50 (2%) 11/2-Type B — — — 99 125 80 303.5/430.5% 27 /283 30/313)
2“-Type B 740 (29.13) | 63.9 (2.52) | 47.5(1.87) |(3.46) |(4.92) |(3.15) |(11.9/16.99) (60 / 629) (66 / 689)
2 1/2"-Type B — — —

80 (3%) 2 1/2“-Type B 950 (37.40) | 77.4 (3.05) |60.2 (2.37) [155 183 183 394.5/521.5% 68 /699 71/729
3“-Type B 910 (35.83) |90.9 (3.19) |72.9(2.87) |(6.10) |(7.20) |(7.20) |(15.5/20.59) (150 / 1529) | (157 / 1599)
4“-Type B 910 (35.83) | 118.9 (4.68) | 97.4 (3.83)

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ...
DIN 1SO 228 and ASME B 1.20.1

3") and process connection in accordance with

Meter Process L GL WS4 WS L OA B C E Approx. weight
tube connection
DN DN/G PN Aluminum?” | Stainless
steel?
15 (1/2%) |8 (1/4%)/ 100 | 450 10 19 10 44.5 7 46 227.5/354.5% 9/109 12/13%9
G 1/4* (17.72) |(0.39) (0.39) (1.75) (8.03) |(1.81) [(9.0/14.09) (20 / 229) (27 / 299)
15 (1/2%) / 13.5 27 15
G 172" (0.53) (0.59)
2519 /G 1" 490 17 50 20
(19.29) |(0.67) (0.79)
15 (1/2%)/ 450 15.6 27 15
1/2 NPT (17.72) |(0.61) (0.59)
1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".
4) Dimension SW: Width across flats specified in mm.

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Dimensions for devices with measuring agents made from nickel alloy
Sensor with measuring agents made from C4 or C22 nickel alloy
For devices with measuring agents made from C4 or C22 nickel alloy, the installation length (L) is different from previous tables.

All other dimensions and the weight are unchanged. All dimensions specified in mm (inch).

Dimensions for sensors with process connection in accordance with EN 1092-1 and ASME B16.5 (ANSI)

Meter tube | Process L

nominal connection EN 1092-1 ASME CL JIS 10K

diameter PN 16 PN 40 PN 63 PN 100 CL150 CL300 CL600

DN 15 (1/2%) | DN 10 (1/4") — 449 (17.7) 449 (17.7) 449 (17.7) — — — 449 (17.7)
DN 15 (1/2) — 442 (17.4) 442 (17.4) 442 (17.4) 442 (17.4) 442 (17.4) 442 (17.4) 442 (17.4)
DN 20 (3/4%) — 428 (16.9) 428 (16.9) 428 (16.9) 428 (16.9) 428 (16.9) 428 (16.9) 428 (16.9)

DN 25 (19) DN 20 (3/4%) — 646 (25.4) 646 (25.4) 646 (25.4) 646 (25.4) 646 (25.4) 646 (25.4) 646 (25.4)
DN 25 (19) — 614 (24.2) 614 (24.2) 614 (24.2) 614 (24.2) 614 (24.2) 614 (24.2) 614 (24.2)
DN 40 (1 1/2%) | — 576 (22.7) 576 (22.7) 576 (22.7) 576 (22.7) 576 (22.7) 576 (22.7) 576 (22.7)

DN 50 (2% DN 40 (1 1/2%) | — 814 (32.0) 814 (32.0) 814 (32.0) 814 (32.0) 814 (32.0) 814 (32.0) 814 (32.0)
DN 50 (2) — 764 (30.1) 764 (30.1) 764 (30.1) 764 (30.1) 764 (30.1) 764 (30.1) 764 (30.1)
DN 65 (2 1/2%) | — 819 (32.2) 819 (32.2) 819 (32.2) 792 (31.2) 792 (31.2) 792 (31.2) 819 (32.2)

DN 80 (3% DN 65 (2 1/2%) | — 1021 (40.2) | 1021 (40.2) | 1021 (40.2) |1021 (40.2) |1021 (40.2) |1021(40.2) | 1021 (40.2)
DN 80 (3) — 971 (38.2) — 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2)
DN 100 (4) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2)

DN 100 (4*) | DN 80 (3“) 1357 (63.4) | 1357 (63.4) | 1357 (53.4) |1357 (63.4) |1357 (53.4) | 1357 (63.4) | 1357 (63.4) | 1357 (563.4)
DN 100 (4) 1280 (50.4) | 1280 (50.4) | 1280 (50.4) |1280 (50.4) |1280 (50.4) | 1280 (50.4) | 1280 (50.4) | 1280 (50.4)
DN 150 (68) 1261 (49.6) | 1261 (49.6) | 1261 (49.6) | 1261 (49.6) | 1261 (49.6) |1261 (49.6) | 1261 (49.6) | 1261 (49.6)

DN 150 (6“) | DN 100 (4%) 1592 (62.7) | 1592 (62.7) | 1632 (64.3) | 1632 (64.3) |1592 (62.7) |1632 (64.3) | 1632 (64.3) | 1592 (62.7)
DN 150 (6“) 1502 (69.1) | 1502 (659.1) | 15642 (60.7) | 1542 (60.7) |1502 (59.1) |1542 (60.7) | 1542 (60.7) | 1502 (59.1)

L dimension tolerance:

— Meter tube nominal diameter DN 15 ... 50 (1/2" ... 2"): +0 / -3 mm (+0 / -0.018 inch)

— Meter tube nominal diameter DN 80 (3"): +0 / -5 mm (+0 / -0.2 inch)
— Meter tube nominal diameter DN 100 ... 150 (4" ... 6"): +0 /-8 mm (+0 / -0.31 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Ordering information
Main ordering information CoriolisMaster FCB330, FCB350

Base model
CoriolisMaster FCB330 Coriolis Mass Flowmeter FCB330 | XX | XX | XXXXX | XX | XX X X XX | XX
CoriolisMaster FCB350 Coriolis Mass Flowmeter FCB350 | XX | XX | XXXXX | XX | XX X X XX | XX
Explosion Protection Certification )
Continued see next page
General Purpose YO
ATEX/ IECEX, (Zone 2 / 22) A2
ATEX/ IECEX, (Zone 1/ 21) Al
cFMus version Class 1 Div. 2 (Zone 2 / 21) F2
cFMus version Class 1 Div. 1 (Zone 1/ 21) F1
NEPSI (Zone 2 / 22) S2
NEPSI (Zone 1/ 21) S
Connection Design / Connection Box Material / Cable Glands
Integral, defined by Transmitter housing YO
Remote / Stainless Steel / 1 x M20 x 1.5 Al
Remote / Stainless Steel / 1 x NPT 1/2 in. A2
Meter Size / Connection Size
DN 15 (1/2in.) /DN 10 (1/4 in.) 015E1
DN 15 (1/2in.) /DN 15 (1/2in.) 015R0
DN 15 (1/2'in.) / DN 20 (3/4 in.) 015R1
DN 25 (1 in.) /DN 20 (3/4 in.) 025E1
DN 25 (1in.) /DN 25 (1 in.) 025R0
DN 25 (1in.) /DN 40 (1-1/2/in.) 025R2
DN 50 (2in.) /DN 40 (1-1/2 in.) O50E1
DN 50 (2in.) /DN 50 (2 in.) 050R0
DN 50 (2 in.) / DN 65 (2-1/2 in.) 050R1
DN 80 (3in.) /DN 65 (2-1/2 in.) O80E"
DN 80 (3in.) /DN 80 (3 in.) 080R0O
DN 80 (3in.) /DN 100 (4 in.) 080R1
DN 100 (4 in.) / DN 80 (3 in.) 100E1
DN 100 (4 in.) / DN 100 (4 in.) 100R0
DN 100 (4 in.) / DN 150 (6 in.) 100R2
DN 150 (6 in.) / DN 100 (4 in.) 150E2
DN 150 (6 in.) / DN 150 (6 in.) 150R0
DN 150 (6 in.) / DN 200 (8 in.) 150R2
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Main ordering information

CoriolisMaster FCB330 Coriolis Mass Flowmeter XX | XX X X XX | XX X
CoriolisMaster FCB350 Coriolis Mass Flowmeter XX | XX X X XX | XX X
Process Connection Type .
Flanges DIN PN 16 D2 Continued see
Flanges DIN PN 40 D4 next page
Flanges DIN PN 63 D5
Flanges DIN PN 100 D6
Flanges EN 1092-1 PN 40, NAMUR length (DN 15: 510 mm, DN 25: 600 mm, DN 50: 715 mm) S5
Flanges with groove PN40 EN1092-10-D S6
Flanges EN 1092-1 PN 16, NAMUR length (DN 15: 510 mm, DN 25: 600 mm, DN 50: 715 mm) S7
Flanges ANSI / ASME B16.5 Class 150 Al
Flanges ANSI / ASME B16.5 Class 300 A3
Flanges ANSI / ASME B16.5 Class 600 AB
Flanges ANSI / ASME B16.5 Class 900 (p-t rating Cl 600) A7
Flanges ANSI / ASME B16.5 Class 1500 (p-t rating Cl 600) A8
Flanges JIS 10K J1
Tri-Clamp acc. DIN 32676 T
Tri-Clamp acc. BPE T3
Food industry fittings acc. DIN 11851 F1
Female NPT thread N5
Female G thread M5
Others Z9
Material of Wetted Parts
Stainless steel Al
Ni-Alloy C1
Flow Calibration
Flow forward +/- 0.40 % of flow rate, Gas 1 % of flow rate 1) A
Flow forward +/- 0.25 % of flow rate, Gas 1 % of flow rate 1) B
Flow forward +/- 0,15 % of flow rate, Gas 0,5 % of flow rate 2) C
Flow forward +/- 0,10 % of flow rate, Gas 0,5 % of flow rate 2) D
Flow forward / reverse +/- 0.40 % of flow rate, Gas 1 % of flow rate 1) J
Flow forward / reverse +/- 0.25 % of flow rate, Gas 1 % of flow rate 1) K
Flow forward / reverse +/- 0,15 % of flow rate, Gas 0,5 % of flow rate 2) L
Flow forward / reverse +/- 0,10 % of flow rate, Gas 0,5 % of flow rate 2) M
Others Z
Density Calibration
Density 10 g/! 1) 1
Density 2 g/l 2) 3
Density 1 g/I 2) 4
Others 9
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Main ordering information

CoriolisMaster FCB330 Coriolis Mass Flowmeter XX XX X
CoriolisMaster FCB350 Coriolis Mass Flowmeter XX XX X
Connection Design / Transmitter Housing Type / Transmitter Housing Material / Cable Glands
Integral / Dual compartment / Aluminium / 3 x M20 x 1.5 D1
Integral / Dual compartment / Aluminium / 3 x NPT 1/2 in. D2
Remote / Not specified YO
Others Z9
Outputs
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive, no HART Al
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A3
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive + HART HA
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H3
Without YO
Others Z9
Power Supply
100 ... 230 VAC A
24\ AC /DC B
Without Y
Additional ordering information
CoriolisMaster FCB330 Coriolis Mass Flowmeter XX XX
CoriolisMaster FCB350 Coriolis Mass Flowmeter XX XX
Certificates
Test report 2.2 acc. EN 10204 confirmation of material C1
Material monitoring with inspection certificate 3.1 acc. EN 10204 c2
Material monitoring with inspection certificate 3.2 acc. EN 10204 C3
Material monitoring NACE MR 01-75 with inspection certificate 3.1 acc. EN 10204 CN
Declaration of compliance with the order 2.1 acc. EN 10204 C4
Inspection certificate 3.1 acc. EN 10204 for visual, dimensional and functional test C6
Inspection certificate 3.1 acc. EN 10204 for positive material identification PMI (confirmation only) CA
Pressure test acc. AD2000 CB
Test package (pressure test, non-destructive test, welder & welding procedure certificate) CT
Inspection certificate 3.1 acc. EN 10204 for NDE of welds c8
Certificate of accuracy 2.1 acc. EN 10204 CM
Inspection certificate 3.1 acc. EN 10204 for positive material identification PMI (iniclusive heat analysis) CR
Others (074
Special Operation Mode
Standard + DensiMass concentration measurement 2) N6
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Additional ordering information

CoriolisMaster FCB330 Coriolis Mass Flowmeter XX XXX XXX XX XXX XXX

CoriolisMaster FCB350 Coriolis Mass Flowmeter XX XXX XXX XX XXX XXX
Documentation Language

German M1

English M5

Language package Western Europe / Scandinavia MW

(Languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV)

Language package Eastern Europe ME

(Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG)

Others Mz
Pressure Rating of Sensor Secondary Containment

Maximum burst pressure 6 MPa / 60 bar / 870 psi inclusive tower length extension PR5

Maximum burst pressure 10 MPa / 100 bar / 1450 psi inclusive tower length extension PR6

Maximum burst pressure 15 MPa / 150 bar / 2175 psi inclusive tower length extension PR7

Signal Cable Length

Without SCO
5 m (approx. 15 ft) SC1
10 m (approx. 30 ft) SC2
20 m (approx. 66 ft) SC4
25 m (approx. 82 ft) SC5
30 m (approx. 98 ft) SC6
40 m (approx. 131 ft) SC8
50 m (approx. 164 ft) SCA
Others SC9
Device Identification Plate
Stainless steel plate with TAG no. T
Others TZ
Ambient Temperature Range
-40 ... 60 °C (-40 ... 140 °F) TA4
Extended Tower Length
Tower length extension - meter insulation capability TE1
1) Only with CoriolisMaster FCB330
2) Only with CoriolisMaster FCB350
Accessories
Description Order no.
FCB330, FCB350 Connection Cable (Price per Meter) D173D148U02
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Main ordering information CoriolisMaster FCH330, FCH350

Base model

CoriolisMaster FCH330 Coriolis Mass Flowmeter FCH330 | XX | XX

XXXXX

XX

X X XX | XX

X

CoriolisMaster FCH350 Coriolis Mass Flowmeter FCH350 | XX | XX

XXXXX

XX

X%

X X XX | XX

X

Explosion Protection Certification
General Purpose YO
ATEX/ IECEX, (Zone 2 / 22) A2
ATEX/ IECEX, (Zone 1/ 21) Al
cFMus version Class 1 Div. 2 (Zone 2 / 21) F2
cFMus version Class 1 Div. 1 (Zone 1/ 21) F1
NEPSI (Zone 2 / 22) S2
NEPSI (Zone 1/ 21) S

Connection Design / Connection Box Material / Cable Glands

Integral, defined by Transmitter housing YO
Remote / Stainless Steel / 1 x M20 x 1.5 Al
Remote / Stainless Steel / 1 x NPT 1/2 in. A2

Meter Size / Connection Size
DN 25 (1 in.) / DN 20 (3/4 in.)
DN 25 (1in.) /DN 25 (1 in.)
DN 25 (1 in.) / DN 40 (1-1/2 in.)
DN 50 (2 in.) / DN 40 (1-1/2 in.)
DN 50 (2 in.) / DN 50 (2 in.)
DN 50 (2 in.) / DN 65 (2-1/2 in.)
DN 80 (3 in.) / DN 65 (2-1/2 in.)
DN 80 (3in.) /DN 80 (3 in.)
DN 80 (3in.) /DN 100 (4 in.)

025E1
025R0
025R2
O050E1
050R0
O050R1
O80E1
080R0O
080R1

Process Connection Type
Tri-Clamp acc. DIN 32676
Tri-Clamp acc. ASME BPE
Food industry fittings acc. DIN 11851
Others

T1
T3
Fi
29

Material of Wetted Parts
Stainless steel, polished 1.4404 / 1.4435 (316L)

H2

Continued see next page
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Main ordering information

CoriolisMaster FCH330 Coriolis Mass Flowmeter X X XX | XX X
CoriolisMaster FCH350 Coriolis Mass Flowmeter X X XX | XX X
Flow Calibration
Flow forward +/- 0.40 % of flow rate, Gas 1 % of flow rate 1) A
Flow forward +/- 0.25 % of flow rate, Gas 1 % of flow rate 1) B
Flow forward +/- 0,15 % of flow rate, Gas 0,5 % of flow rate 2) C
Flow forward +/- 0,10 % of flow rate, Gas 0,5 % of flow rate 2) D
Flow forward / reverse +/- 0.40 % of flow rate, Gas 1 % of flow rate 1) J
Flow forward / reverse +/- 0.25 % of flow rate, Gas 1 % of flow rate 1) K
Flow forward / reverse +/- 0,15 % of flow rate, Gas 0,5 % of flow rate 2) L
Flow forward / reverse +/- 0,10 % of flow rate, Gas 0,5 % of flow rate 2) M
Others z
Density Calibration
Density 10 g/l 1) 1
Density 2 g/l 2) 3
Density 1 g/l 2) 4
Others 9
Connection Design / Transmitter Housing Type / Transmitter Housing Material / Cable Glands
Integral / Dual compartment / Aluminium / 3 x M20 x 1.5 D1
Integral / Dual compartment / Aluminium / 3 x NPT 1/2 in. D2
Remote / Not specified YO
Others Z9
Outputs
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive, no HART Al
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A3
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive + HART H1
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H3
Without YO
Others Z9
Power Supply
100 ... 230 VAC A
24V AC/DC B
Without Y
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Additional ordering information

CoriolisMaster FCH330 Coriolis Mass Flowmeter XX XX XX XXX

CoriolisMaster FCH350 Coriolis Mass Flowmeter XX XX XX XXX
Certificates

Test report 2.2 acc. EN 10204 C1

Material monitoring with inspection certificate 3.1 acc. EN 10204 C2

Material monitoring NACE MR 01-75 with inspection certificate 3.1 acc. EN 10204 CN

Declaration of compliance with the order 2.1 acc. EN 10204 C4

Inspection certificate 3.1 acc. EN 10204 for visual, dimensional and functional test C6

Inspection certificate 3.1 acc. EN 10204 for positive material identification PMI (confirmation only) CA

Pressure test acc. AD2000 CB

Test package (pressure test, non-destructive test, welder & welding procedure certificate) CT

Certificate of compliance for calibration 2.1 acc. EN 10204 CM

Inspection certificate 3.1 acc. EN 10204 for positive material identification PMI (inlclusive heat analysis) CR

Others (074
Special Operation Mode

Standard + DensiMass concentration measurement 2) N6
Documentation Language

German M1

English M5

Language package Western Europe / Scandinavia MW

(Languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV)

Language package Eastern Europe ME

(Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG)

Others MZ
Pressure Rating of Sensor Secondary Containment

Maximum burst pressure 4 MPa / 40 bar / 580 psi inclusive tower length extension PR4
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Additional ordering information

CoriolisMaster FCH330 Coriolis Mass Flowmeter XXX XX XXX XXX
CoriolisMaster FCH350 Coriolis Mass Flowmeter XXX XX XXX XXX
Signal Cable Length
Without SCO
5 m (approx. 15 ft) SC1
10 m (approx. 30 ft) SC2
20 m (approx. 66 ft) SC4
25 m (approx. 82 ft) SC5
30 m (approx. 98 ft) SC6
40 m (approx. 131 ft) SC8
50 m (approx. 164 ft) SCA
Others SC9
Device Identification Plate
Stainless steel plate with TAG no. T1
Others TZ
Ambient Temperature Range
-40 ... 60 °C (-40 ... 140 °F) TA4
Extended Tower Length
Tower length extension - meter insulation capability TE1
1) Only with CoriolisMaster FCB330
2) Only with CoriolisMaster FCB350
Accessories
Description Order no.
FCB330, FCB350 Connection Cable (Price per Meter) D173D148U02
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Transmitter

Technical data
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Fig. 30: FCT3xx transmitter in field enclosure

Measuring range
The measuring range can be set at will between 0.01 ... 1
Qmax.

Degree of protection
IP 65 /1P 67, NEMA 4X

Electrical connections

Cable gland M20 x 1.5 or 1/2" NPT

The maximum signal cable length for the remote mount design
is 50 m (164 ft) (longer lengths on request).

Power supply

At operation below -20 °C (-4 °F), the LCD can no longer be
read and the electronic unit should be operated with as few
vibrations as possible.

Full functionality is assured at temperatures

above -20 °C (-4 °F).

Housing design

Enclosure

Varnished alloy casting

Enclosure color

— Mid-section: RAL 7012
— Cover: RAL 9002
Varnish layer thickness: 80 ... 120 pm

100 ... 2830 VAC, 47 ... 63 Hz
(tolerance -15 % / +10 %)

Supply voltage

20.4 ... 26.4V AC, 47 ... 63 Hz

20.4...31.2V DC
(ripple: < 5 %)

Power consumption S <25VA

Response time
As step function 0 ... 99 % (corr.to51) =1 s

Ambient temperature
Standard: -20 ... 60 °C (-4 ... 140 °F)
Optional: -40 ... 60 °C (-40 ... 140 °F)

Forward/reverse flow metering
The flow direction is indicated by the arrows on the transmitter
LCD and via the digital switching output (if configured).

LCD display

LCD, 2 lines, backlit

Both lines of the LCD are freely configurable.

The following values can be displayed:

— Mass flow

— Volume flow

— Density or temperature

— Flow count, 7-digit with overflow counter and specification
of physical unit for mass or volume.

On integral mount design devices, the transmitter enclosure
can be rotated through approx. 180° in any direction. The LCD
can be rotated to four positions to ensure optimum readability.
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Operation

Three buttons on the transmitter are used to operated the
device and enter parameters. Alternatively, if the enclosure
cover on the transmitter is closed, operators can use a
magnetic pen.

n -

G10322
Fig. 31: Operation with magnetic pen
1 FRAM (plug-in) | 2 Magnetic pen

Data backup
Data is backed up to an FRAM integrated in the transmitter.

Data is saved for a period of 10 years without power supply.

Hardware and software are identified according to NAMUR
recommendation NE53.

IMPORTANT (NOTE)

The device meets the requirements of the EMC directive
2004/108/EC (EN 61326) and the low-voltage directive
2006/95/EC (EN 61010-1).

DensiMass concentration measurement (FCB350 only)
The transmitter can calculate the current concentration from
the measured density and temperature using concentration
matrices.

The following concentration matrices are preconfigured in the
transmitter as standard:

— Concentration of sodium hydroxide in water

— Concentration of alcohol in water

— Concentration of sugar in water

— Concentration of corn starch in water

— Concentration of wheat starch in water

The user can enter two more user-defined matrices containing
up to 100 values.

Accuracy of concentration measurement

The accuracy of the concentration measurement is determined
in the first instance by the quality of the matrix data entered.
However, as the calculation is based on temperature and
density (the input variables), the accuracy of the concentration
measurement is ultimately determined by the measuring
accuracy of temperature and density.

Example:
Density of 0 % alcohol in water at 20 °C (68 °F): 998.23 g/I
Density of 100 % alcohol in water at 20 °C (68 °F): 789.30 g/I

Concentration Density
100 % 208.93 g/I
0.48 % 19/

0.69 % 2 g/l

The accuracy class of the density measurement thus directly
determines the accuracy of the concentration measurement.

See the device operating instructions for detailed information.
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Electrical data
Current outputs

Current output 1, active

Output signal Active, 0 ... 20 mA or 4 ... 20 mA switchable

Load 0Q <Rg <560 Q
Measurement

) < 0.1 % of measured value
uncertainty
Terminals 31/32

Measured values Mass flow, volume flow, density, and

temperature (freely configurable via software)

Current output 1, passive

Output signal 4 ... 20 mA passive

Load 0Q < Rg <600 Q

Source voltage 12V<Uy<30V

Measurement

. < 0.1 % of measured value
uncertainty
Terminals 31/32

Measured values Mass flow, volume flow, density, and

temperature (freely configurable via software)

Current output 2, passive

Qutput signal 4 ... 20 mA passive

Load 0Q <Rg=600Q

Source voltage 12V<U,<30V

Measurement

) < 0.1 % of measured value
uncertainty
Terminals 33/34

Measured values Mass flow, volume flow, density, and

temperature (freely configurable via software)

600
500 /
400

200 /

100

0 5 10 15 20
u
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\ 25 30 35
1
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Fig. 32: Permissible source voltage as a function of load resistance,
where |5 = 22 mA

1 Permissible range

Y Y
Imax Imax
X I'min
-100% 0% 100 % -100% 0% 100 %
(0...20 mA) (4 ... 20 mA)

G10324
Fig. 33

IMPORTANT (NOTE)
Failure information according to NAMUR recommendation
NE43.

Pulse output

Scaled pulse output (maximum 5 kHz) with configurable pulse
factor between 0.001 and 1000 pulses per unit. The pulse
width is configurable from 0.1 ... 2000 ms. The output is
electrically isolated from the current outputs.

Passive Active
Operating voltage 16V <Uggy<30VDC|16V=<U=<30VDC
OV<Ugg =2V Load = 150 Q
Operating current OmA<Icgy<0.2mA | -
2 mA < lgg <220 mA
fmax 5 kHz 5 kHz
Pulse width 0.1 ... 2000 ms 0.1 ... 2000 ms
Terminals 51/52 51/52

IMPORTANT (NOTE)

If you are using a mechanical totalizer, we recommend setting
a pulse width of > 30 ms and a maximum frequency of

fmax < 3 kHz.
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Digital switching outputs
The switching function can be selected via the software.

Switching function — System monitoring (normally closed
contact or normally open contact)

— Forward / reverse (closed for forward)

— Min. /max. alarm (normally closed contact

or normally open contact)

Output "closed" OV<sUgg =2V

2 mA < lgg <220 mA

Output "open" 16V <Ucggy <30V DC

0mA < lggy < 0.2 mA

Terminals 41/ 42

Digital switching inputs
The switching function can be selected via the software.

HART protocol
The device is registered with the HART Communication
Foundation.

4-20 mA

\\\l//,/
\ I — !
Rb =250 Ohm

Dooooooof T

>

|cooooooof 0

=

PLS/PC

G10052

Fig. 34: Communication via HART protocol

HART protocol

— Directly on the device
— Via software DSV401 + HART-DTM

Configuration

Switching function — External output zero return

— External totalizer reset

Transmission FSK modulation on voltage output 4 ... 20 mA

according to Bell 202 standard

Input "On" 16V<sUg <30V Baud rate 1200 baud

Input "Off" OV=sUg=<2V Display Logic 1: 1200 Hz
Internal resistance Ri =2 kQ Logic 0: 2200 Hz
Terminals 81/82 Maximum signal 1.2 mAss

All inputs and outputs are electrically isolated from one other.
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amplitude

Load at current output | 250 ... 560 Q
(in hazardous area: maximum 300 Q)

Cable

Design Two-wire cable AWG 24, twisted

Maximum length 1500 m (4921 ft)

See the interface description for detailed information.

System integration:

Communication (configuration, parameterization) can be
performed with the DTM (Device Type Manager) available for
the device and the corresponding framework applications as
per FDT 0.98 or 1.2 (DSV401 R2).

Other tool/system integrations (e.g., Emerson AMS/Siemens
PCS7) are available on request.

The necessary DTMs can also be downloaded from
www.abb.com/flow.
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Electrical connections

Connection of transmitter models to peripherals

Models FCB330, FCB350, FCH330, FCH350, FCT330, FCT350

FCB330 / FCH330
7 FCB350/FCH350
1+|2- -
L [N || [s1]s2[ss]s4]51[s2]41]42]e1[e2] ] — —
T
— — e e e ?
1 2 3 4 5 6
FCT330 - A1/ F1/ ST
FCT350 - A1/F1 /ST
(Zone 1/ Div. 1)
[IUNTUTTO0CE
S|2- |1+ FCT330
[s152[8182[41]42[31s2[ss]s4]| [@[N][L| [ FCT350
7
[ W S S S e —
4 5 6 2 3 1
Fig. 35

1 Power supply | 2 Current output 1 | 3 Current output 2 | 4 Pulse output | 5 Digital switching output |
6 Digital switching input | 7 Equipotential bonding (PA)
IMPORTANT (NOTE)

G10331-02

When using the device in hazardous areas, note the additional connection data in the chapter titled "Ex relevant specifications"!
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Terminal Function

L/N/PE Power supply, 100 ... 230 V AC, 50/60 Hz

1+/2-/PE Power supply
— 24V AC, 50/60 Hz
— 24V DC

31/32 Current output 1, active

0/4 ... 20 mA , (0 Q <Rg <560 Q, FCT300-A1/F1:1 0 Q <Rg <300 Q)
Current output 1, passive

4 ... 20 mA (0 Q <Rg <600 Q), source voltage 12 <U, < 30 V

33/34 Current output 2, passive
4 ... 20 mA (0 Q <Rg <600 Q), source voltage 12 <U, < 30 V
51/52 Pulse output, passive

fmax = 5 kHz, pulse width = 0.1 ... 2000 ms, 0.001 ... 1000 pulses/unit
— "Closed": 0V <Ugg <2V, 2mA < Igg <220 mA

— "Open": 16 V < Uggy <30V DG, 0 MA < Iggy < 0.2 mA

Pulse output active, U =16 ... 30 V, load > 150 Q, fmax = 5 kHz

41/ 42 Digital switching output, passive
— "Closed": 0V <Ugg <2V, 2mA < lgg <220 mA
— "Open": 16 V < Uggy <30V DC, 0 mA < lggy < 0.2 mA

81/82 Digital switching input, passive
— Input "On": 16 V< UKL < 30 V
— Input "Off: OV <UKL<2V

- Equipotential bonding "PA"

When the FCT300 transmitter is connected to the FCB3xx / FCH3xx flowmeter sensor, the transmitter must also be connected to "PA".
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Connection examples for the peripherals

Current outputs (including HART communication)

A

iE

0/4 ... 20 mA

+31

-32

Fig. 36: Active / passive current outputs
"A" Active | "B" Passive | | Internal | E External

Digital switching output and digital switching input

,,A“

Fig. 37

"A" Output for system monitoring, min. / max. alarm for empty meter tube or forward / reverse signal |

1
'E

*

41

uRB
S

42

X

] =

oV
24V DC

G10326

"B" Input for external totalizer reset or external output zero return | | Internal | E External

Pulse output
A

24 V4 1

m

51

.

52

Fig. 38: Active / passive pulse output

"A" Active | "B" Passive (optocoupler) | | Internal | E External

.30V DC

! g |
I
4..20mA
B I 'E
I
i 81 — 1 16...30VDC
! ;I/ R *
I r'd .
i 82 fovV
I
1
B i
Ry
51 [ }+—a+16
52 -
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Connection of transmitter to flowmeter sensor
FCT330, FCT350 transmitter to FCB330, FCB350, FCH330, FCH350 flowmeter sensor

|92|91|89|90|93|94|95|96|87|88|85|86|

T FCT330
FCT350
(w ¥ V¥ WV 37;;,91
1_
A0 DA L)
FCB330 / FCH330
— FCB350 / FCH350
|92|91|89|90|93|94|95|96|87|88|85|86|
G10329-02
Fig. 39
1 Equipotential bonding (PA)
Terminal Corresponding wire color | Function Terminal Corresponding wire color | Function
85 White Sensor 1 91 Gray Driver
86 Brown Sensor 1 92 Pink Driver
87 Green Sensor 2 93 - Not used
88 Yellow Sensor 2 94 - Not used
89 Black Temperature 95 Blue Temperature
90 Violet Temperature 96 Red Temperature

IMPORTANT (NOTE)

The precise position of the PA terminals may vary according to the device type. Each terminal is marked accordingly. When the
FCT330, FCT350 transmitter is connected to the FCB330, FCB350, FCH330, FCH350 flowmeter sensor, the transmitter must
also be connected to "PA".

The following flowmeter sensor / transmitter combinations are permitted:

— FCB330, FCH330 flowmeter sensor with FCT330 transmitter

— FCB350, FCH350 flowmeter sensor with FCT350 transmitter

CoriolisMaster FCB330, FCB350, FCH330, FCH350 | DS/FCB300/FCH300-EN Rev. G 57



CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Connection of transmitter to flowmeter sensor in Zone 1 / Div. 1
FCT330, FCT350 transmitter to FCB330, FCB350, FCH330, FCH350 flowmeter sensor

Fig. 40

A >

|92|91|89|90|93|94|95|96|87|88|85|86|

1 Equipotential bonding (PA)

)

il

&
c

FCT330-A1/F1/S1
FCT350-A1/F1/S1
(Zone 1/ Div. 1)

FCB330-A1/F1/$S1
FCB350-A1/F1/S1
FCH330-A1/F1/81
FCH350-A1/F1/S1
(Zone 1/ Div. 1)

G10330-02

Terminal Corresponding wire color | Function Terminal Corresponding wire color | Function

85 White Sensor 1 91 Gray Driver

86 Brown Sensor 1 92 Pink Driver

87 Green Sensor 2 93 - Not used

88 Yellow Sensor 2 94 - Not used

89 Black Temperature 95 Blue Temperature
90 Violet Temperature 96 Red Temperature

IMPORTANT (NOTE)
The wires must be connected in pairs in order to ensure EMC protection.
The following flowmeter sensor / transmitter combinations are permitted:

— FCB330, FCH330 flowmeter sensor with FCT330 transmitter
— FCB350, FCH350 flowmeter sensor with FCT350 transmitter
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Dimensions
Transmitter in remote mount design (option F1 or F2)

: > 62 (2.44)
! S,
I
198 (7.79) 139,7 (5.50) 167 (6.57) P :
10 (0.39) ‘ —— I . (D/k : ) [
e 9 B i ® o 9
\|\\IU\I\\\I\\\IU|\\I\\\IMIMIUMIMIMI(; ‘ ! :
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g 2 | 1
—~ 12 o 1 i
<= AN !
23 |8 = 3 | |
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< ! 3 1
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; A 7 !
‘ i 138(1.49) ? 2 :
|~ — | — |~ .
66 (2.59) - i
83,5 (3.28) i
132 (5.19) M20 x 1,5 1
| o o|
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Fig. 41: Dimensions in mm (inch)
1 Field-mount enclosure with window | 2 Cable gland M20 x 1.5 or 1/2” NPT |
3 Installation holes for pipe mounting set, for 2" pipe installation; mounting set available on request (order no. 612B091U07) |

4 IP 67 degree of protection

Transmitter in remote mount design (option R1 or R2)
IP 65 /67, NEMA 4X

280,50 (11.04)

&4
¢_I

160 (6.30)

241,30 (9.50)

G10843

Fig. 42: Dimensions in mm (inch)
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Ordering information
Main ordering information CoriolisMaster FCT330

Base model FCT330 | XX | XX | XX X
CoriolisMaster FCT330 Coriolis Mass Flowmeter Transmitter
Explosion Protection Certification
General Purpose YO
ATEX/ IECEX, (Zone 2 / 22) A2
ATEX/ IECEX, (Zone 1/ 21) Al
cFMus version Class 1 Div. 2 (Zone 2 / 21) F2
cFMus version Class 1 Div. 1 (Zone 1/ 21) F1
NEPSI (Zone 2 / 22) S2
NEPSI (Zone 1/ 21) S
Connection Design / Transmitter Housing Type / Transmitter Housing Material / Cable Glands
Remote / Dual compartment, wall mounted / Aluminium / 4 x M20 x 1.5 R1
Remote / Dual compartment, wall mounted / Aluminium / 4 x NPT 1/2 in. R2
Remote / Dual compartment, wall mounted (field) / Aluminium /5 x M20 x 1.5 F1
Remote / Dual compartment, wall mounted (field) / Aluminium / 5 x NPT 1/2 in. F2
Others Z9
Outputs
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive, no HART Al
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A3
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive + HART H1
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H3
Others Z9
Power Supply
100 ... 230 VAC A
24V AC/DC B
Additional ordering information CoriolisMaster FCT330
XX XX | XX
Mounting Bracket Shape / Material
For 2 in. pipe mounting / Carbon steel B1
Documentation Language
German M1
English M5
Language package Western Europe / Scandinavia (Languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV) MW
Language package Eastern Europe (Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME
Others Mz
Device Identification Plate
Stainless steel plate with TAG no. T
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Main ordering information CoriolisMaster FCT350

Base model FCT350 XX | XX | XX X
CoriolisMaster FCT350 Coriolis Mass Flowmeter Transmitter

Explosion Protection Certification
General Purpose YO
ATEX / IECEX, (Zone 2 / 22) A2
ATEX/ I[ECEX, (Zone 1/ 21) Al
cFMus version Class 1 Div. 2 (Zone 2 / 21) F2
cFMus version Class 1 Div. 1 (Zone 1/ 21) F1
NEPSI (Zone 2 / 22) S2
NEPSI (Zone 1/ 21) St

Connection Design / Transmitter Housing Type / Transmitter Housing Material / Cable Glands

Remote / Dual compartment, wall mounted / Aluminium / 4 x M20 x 1.5 R1
Remote / Dual compartment, wall mounted / Aluminium / 4 x NPT 1/2 in. R2
Remote / Dual compartment, wall mounted (field) / Aluminium /5 x M20 x 1.5 F1
Remote / Dual compartment, wall mounted (field) / Aluminium /5 x NPT 1/2 in. F2

Others Z9

Outputs
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive, no HART A1l
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A3
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive + HART HA1
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H3
Others Z9

Power Supply
100 ... 230 VAC
24V AC/DC B

Additional ordering information CoriolisMaster FCT350

XX | XX | XX

Mounting Bracket Shape / Material

For 2 in. pipe mounting / Carbon steel B1
Documentation Language

German M1

English M5

Language package Western Europe / Scandinavia (Languages: DE, EN, DA, ES, FR, IT, NL, PT, Fl, SV) MW

Language package Eastern Europe (Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME

Others Mz
Device Identification Plate

Stainless steel plate with TAG no. T
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Ex relevant specifications acc. to ATEX / IECEx / NEPSI

Electrical data
Overview of the different output options

Versions ATEX, IECEx, NEPSI Zone 2 ATEX, IECEx, NEPSI Zone 1
Version | — Current output 1: Active — Current output 1: Active
Qutput option A1, A2, H1, H2 — Current output 2: Passive — Current output 2: Passive
in the order number — Pulse output: Active / passive, switchable — Pulse output: Passive

— Switching input and output: Passive — Switching input and output: Passive
Version Il — Current output 1: Passive
Output option A3, H3 — Current output 2: Passive
in the order number — Pulse output: Passive

— Switching input and output: Passive

Version I: Active / passive current outputs

Model FCx3xx-A1, FCT3xx-A1 or FCx3xx-A2, FCT3xx-A2 or FCx3xx-S2, FCT3xx-S2

Type of protection | General operating | Type of protection Type of protection "ib"
"nA" (Zone 2) values "e" (Zone 1) (Zone 1)

Current output 1, active Ui (V) l; (mA) Up (V) Iy (MA) U (V) I (MA) Uo lo Po Co Co pa Lo

Terminals 31 / 32 V) (MA) (mWwW) (nF) (nF) (mH)

Terminal 32 is connected to 20 100 500 217 0 3.8

"PA" 30 30 30 30 60 35 Ui l; P G Ci pa L
V) (mA) | (mW) | (nF) (nF) (mH)
60 100 500 2.4 2.4 0.17

Current output 2, passive 30 30 30 30 60 35 30 100 760 2.4 2.4 0.17

Terminals 33 / 34

Terminal 34 is connected to

"pAY

Pulse output, passive 30 65 30 65 60 35 15 30 115 2.4 2.4 0.17

Terminals 51 / 52

Switching output, passive 30 65 30 65 60 35 15 30 115 2.4 2.4 0.17

Terminals 41 / 42

Switching input, passive 30 10 30 10 60 35 30 60 500 2.4 2.4 0.17

Terminals 81 / 82

All inputs and outputs are electrically isolated from one other and from the power supply. Only current outputs 1 and 2 in zone 1
design are not electrically isolated from one another.
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Version Il: Passive / passive current outputs

Model FCx3xx-A1, FCT3xx-A1 or FCx3xx-A2, FCT3xx-A2 or FCx3xx-S2, FCT3xx-S2

Type of protection | General operating | Type of protection Type of protection "ia"
"nA" (Zone 2) values "e" (Zone 1) (Zone 1)
U; (V) [ (mA) Up (V) I (MA) U (V) I (MA) U; l; P, G G, pa L

V) (mA) | (mW) | (0F) | (nF) | (mH)

Current output 1, passive 30 30 30 30 60 35 60 300 2000 0.47 0.47 0.17

Terminals 31 / 32

Current output 2, passive 30 30 30 30 60 35 60 300 2000 0.47 0.47 0.17

Terminals 33/ 34

Pulse output, passive 30 65 30 65 60 35 60 300 2000 0.47 0.47 0.17

Terminals 51 / 52

Switching output, passive 30 65 30 65 60 35 60 300 2000 0.47 0.47 0.17

Terminals 41 / 42

Switching input, passive 30 10 30 10 60 35 60 300 2000 0.47 0.47 0.17

Terminals 81 / 82

All inputs and outputs are electrically isolated from one other and from the auxiliary power.

Special connection conditions

The output circuits are designed so that they can be
connected to both intrinsically-safe and non-intrinsically-safe
circuits.

It is not permitted to combine intrinsically safe and non-
intrinsically safe circuits. When changing the type of
protection, refer to the chapter titled "Changing the type of
protection" in the commissioning instructions
(CI/FCB300/FCH300) or the operating instructions
(OI/FCB300/FCH300).

On intrinsically-safe circuits, equipotential bonding must be in
place along the entire length of the cable used for the current
outputs.

The rated voltage of the non-intrinsically safe circuits is

Uy = 60 V.

The switching output and the pulse output (terminals 41 / 42
and 51 / 52) can be wired internally as a NAMUR contact for
the purpose of connecting a NAMUR amplifier.

The cable glands are supplied in black by default. If the signal
outputs are wired to intrinsically-safe circuits, we recommend
that you use the light blue caps supplied for the appropriate
cable entries.

IMPORTANT (NOTE)

If the protective conductor (PE) is connected in the
flowmeter's terminal box, you must ensure that no dangerous
potential difference can arise between the protective
conductor (PE) and the equipotential bonding (PA) in the
hazardous area.
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Flowmeter sensor model FCB3xx / FCH3xx
Temperature class

Model FCx3xx-A1Y... or FCx3xx-S1Y...

Zone 1

Ambient temperature

<40 °C (<104 °F)

<50 °C (<122 °F)

<60 °C (<140 °F)

Temperature class

T1 200 °C (392 °F) 200 °C (392 °F) 200 °C (392 °F)

T2 200 °C (392 °F) 200 °C (392 °F) 200 °C (392 °F)

T3 185 °C (365 °F) 180 °C (356 °F) 180 °C (356 °F)

T4 125 °C (257 °F) 120 °C (248 °F) 120 °C (248 °F)

T5 85 °C (185 °F) 85 °C (185 °F) 75 °C (167 °F)

T6 65 °C (149 °F) 65 °C (149 °F) 60 °C (140 °F)
Model FCx3xx-A2Y... or FCx3xx-S2Y... Zone 2

Ambient temperature

<40 °C (<104 °F)

<50 °C (<122 °F)

<60 °C (<140 °F)

Temperature class

T 200 °C (392 °F) 200 °C (392 °F) 180 °C (356 °F)
T2 200 °C (392 °F) 200 °C (392 °F) 180 °C (356 °F)
T3 180 °C (356 °F) 180 °C (356 °F) 180 °C (356 °F)
T4 115 °C (239 °F) 115 °C (239 °F) 115 °C (239 °F)
T5 80 °C(176 °F) 80 °C(176 °F) 75 °C (167 °F)
T6 60 °C (140 °F) 60 °C (140 °F) 60 °C (140 °F)
Ambient and process conditions:
Tamb -20... 60°C (-4 ... 140 °F)

Tamb. optional

Tmedium

Protection class
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Hazardous area approval ATEX / IECEx / NEPSI
Specific marking according to ATEX, IECEx and NEPSI applies depending on the design of the flowmeter sensor (integral or
remote mount design).

IMPORTANT (NOTE)

ABB reserves the right to make changes to the Ex-marking. The exact marking can be found at the name plate of the meter.

Modell FCx3xx-A2A... or FCx3xx-S2A... (remote mount design in Zone 2)

Approval Marking Comment
ATEX II3GEXNAIICTE ... T2 -
12 D Ex tD IIIC T85°C .. Tmedium
IECEx or NEPSI ExnAIICT6 .. T2 Gc -
Ex tb 1lIC T85°C Tmedium
Model FCx3xx-A1A... or FCx3xx-S1A... (remote mount design in Zone 1)
Approval Marking Comment
ATEX 1 GExiallCT6 ... T2 -
II'1 D Exia lllC T85°C... Tmedium
IECEx or NEPSI T2 Ga -
Exia llIC T85°C .. Tmedium Da
Model FCx3xx-A2Y... or FCx3xx-S2Y... (integral mount design in Zone 2)
Approval Marking Comment
ATEX IIBGEXNANRICTG ... T2 -
12 D ExtD IIIC T85°C .. Tmedium
IECEx or NEPSI ExnANRIICT6E .. T2 Ge -
Ex tb IlIC T85°C Tmedium Db
Modell FCx3xx-A1Y... or FCx3xx-S1Y... (integral mount design in Zone 1)
Approval Marking Comment
ATEX
Version |l 11/2GExdeiallCT6 .. T2 2 passive analog outputs, outputs "ia" / "e", depending on
I 2 D Ex ia tb IlIC T85°C .. Tmedium user wiring.
Version | 11/2GExdeiaiblICT6..T2orll 1/2 GExdeiallC Active / passive analog outputs, outputs "ib" / "e", depending

T6..T2
2 D Ex iaia tb IIIC T85°C .. Tmedium or Il 2 D Ex ia tb llIC
T85°C .. Tmedium

on user wiring.

IECEx or NEPSI

Version Il

ExdeiallCT6 .. T2 Ga/Gb
Ex ia tb llIC T85°C .. Tmedium

2 passive analog outputs, outputs "ia" / "e", depending on

user wiring.

Version |

Exdeiaib ICT6 .. T2 Ga/Gb or Exd eiallC T6 .. T2 Ga/Gb
Exiaib tb IlIC T85°C .. Tmedium or Ex ia tb IlIC T85°C ..

Tmedium

Active / passive analog outputs, outputs "ib" / "e", depending
on user wiring.
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Transmitter model FCT300 in remote mount design

Ambient and process conditions:

Tamb
Protection class

-20 ...

60 °C (-4 ... 140 °F)

IP 65, IP 67, and NEMA 4X / Type 4X

Hazardous area approval ATEX / IECEx / NEPSI
Specific marking according to ATEX, IECEx and NEPSI applies depending on the design of the flowmeter sensor (integral or
remote mount design).

IMPORTANT (NOTE)

ABB reserves the right to make changes to the Ex-marking. The exact marking can be found at the name plate of the meter.

Model FCT3xx-YO0... (Transmitter outside the hazardous area, Sensor in Zone 0, 1 or 2)

Approval Marking Comment
ATEX I1(1) G [Ex ia] IC -
IECEx or NEPSI [Ex ia Ga] IIC -

Model FCT3xx-A2... or FCT3xx-S2... (Transmitter in Zone 2, Sensor in Zone 0, 1 or 2)
Approval Marking Comment
ATEX I13(2) G Ex nAnR [ia] IIC T6 -

112 D Ex tb [ia] IIC T85°C

IECEx or NEPSI

Ex nA nR [ia] IIC T6 Gc (Gb)
Ex tb [ia] IC T85°C Db

Modell FCT3xx-A1... or FCT3xx-S1... (Transmitter in Zone 1, Sensor in Zone 0, 1 or 2)

Approval ‘ Marking | Comment

ATEX

Version Il 12 (1)GExdeiallCT6 2 passive analog outputs, outputs "ia" / "e", depending on
112 (1) D Exiatb IlIC T85°C user wiring.

Version | 12 (1)GExdeiblfia] ICT6orll 2 (1) G Exd e [ia] IC T6 Active / passive analog outputs, outputs "ib" / "e", depending
I12 (1) D Exib tb [ia] IC T85°C or I 2 (1) D Ex tb [ia] lIC on user wiring.
T85°C

IECEx or NEPSI

Version Il

ExdeiallC T6 Gb (Ga)
Ex ia tb lIC T85°C Db (Da)

2 passive analog outputs, outputs "ia" / "e", depending on
user wiring.

Version |

Ex deib[ia Ga] IIC T6 Gb or Ex d e [ia Ga] IIC T6 Gb
Ex ib tb [ia Da] IlIC T85°C Db or Ex tb [ia Da] llIC T85°C Db

Active / passive analog outputs, outputs "ib" / "e", depending

on user wiring.
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Ex relevant specifications acc. to cFMus

Overview of the different output options

Versions Class | Div. 2 Class | Div. 1
Version | — Current output 1: Active — Current output 1: Active
Output option A1, A2, H1, H2 — Current output 2: Passive — Current output 2: Passive
in the order number — Pulse output: Active / passive, switchable — Pulse output: Passive

— Switching input and output: Passive — Switching input and output: Passive
Version Il — Current output 1: Passive
Output option A3, H3 — Current output 2: Passive
in the order number — Pulse output: Passive

— Switching input and output: Passive

Electrical data for Div. 2 / Zone 2

Version I: Active / passive current outputs and Version II: passive / passive current outputs

Model FCx3xx-F2, FCT3xx-F2

Type of protection NI
Vmax, (V) Imax, (MA)
Current output 1 30 30
Terminals 31 / 32
Current output 2 30 30
Terminals 33 / 34
Pulse output 30 65
Terminals 51 / 52
Switching output 30 65
Terminals 41 / 42
Switching input 30 10
Terminals 81 / 82

All inputs and outputs are electrically isolated from one other and from the power supply.
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Electrical data for Div. 1 / Zone 1
Version I: Active / passive current outputs

Model FCx3xx-F1, FCT3xx-F1

Type of protection non IS Type of protection IS
Vmax, (V) | Imax, (MA) | Vmax, (V) | Imax, (MmA) Po (MW) Co (nF) Co pa (NF) Lo (MH)
Current output 1, active 30 30 20 100 500 217 0 3.8
Terminals 31 / 32 VMax (V) Ipmax (MA) P, (mW) C; (nF) G pa (NF) L; (mH)
60 100 500 2.4 2.4 0.17
Current output 2, passive 30 30 30 100 760 2.4 2.4 0.17
Terminals 33 / 34
Pulse output, active or passive 30 65 15 30 115 2.4 2.4 0.17
Terminals 51 / 52
Switching output, passive 30 65 15 30 115 2.4 2.4 0.17
Terminals 41 / 42
Switching input, passive 30 10 30 60 500 2.4 2.4 0.17
Terminals 81 / 82

All inputs and outputs are electrically isolated from one other and from the power supply. Only current outputs 1 and 2 are not

electrically isolated from one another.
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Version Il: Passive / passive current outputs

Model FCx3xx-F1, FCT3xx-F1

Type of protection non IS Type of protection IS
Vmax (V) Imax (mA) Vmax (V) Imax (mA) Pi (mw) Ci (nF) Ci pa (NF) L; (mH)
Current output 1, passive 30 30 60 300 2000 0.47 0.47 0.17
Terminals 31/ 32
Current output 2, passive 30 30 60 300 2000 0.47 0.47 0.17
Terminals 33/ 34
Pulse output, active or passive 30 65 60 300 2000 0.47 0.47 0.17
Terminals 51 / 52
Switching output, passive 30 65 60 300 2000 0.47 0.47 0.17
Terminals 41 / 42
Switching input, passive 30 10 60 300 2000 0.47 0.47 0.17
Terminals 81 / 82

All inputs and outputs are electrically isolated from one other and from the power supply.

Special connection conditions

The output circuits are designed so that they can be
connected to both intrinsically-safe and non-intrinsically-safe
circuits.

It is not permitted to combine intrinsically-safe and non-
intrinsically safe circuits. When changing the type of
protection, refer to the chapter titled "Changing the type of
protection" in the commissioning instructions
(CI/FCB300/FCH300) or the operating instructions
(OI/FCB300/FCH300).

On intrinsically-safe circuits, equipotential bonding must be in
place along the entire length of the cable used for the current
outputs.

The rated voltage of the non-intrinsically-safe circuits is

Uy =60 V.

CoriolisMaster FCB330, FCB350, FCH330, FCH350 | DS/FCB300/FCH300-EN Rev. G 69

Provided that rated voltage UM = 60 V is not exceeded if
connections are established to non-intrinsically-safe external
circuits, intrinsic safety is retained.

IMPORTANT (NOTE)

The transmitter and flowmeter sensor enclosures must be
connected to equipotential bonding PA. The operator must
ensure that when connecting the protective conductor PE no
potential differences can occur between the protective
conductor PE and the equipotential bonding PA.



CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Flowmeter sensor model FCB300 / FCH300
Temperature class

Model FCx3xx-F1..., in Class | Div. 1

Ambient temperature

<40 °C (<104 °F)

<50 °C (<122 °F)

<60 °C (<140 °F)

Temperature class

T1 200 °C (392 °F) 200 °C (392 °F) 200 °C (392 °F)
T2 200 °C (392 °F) 200 °C (392 °F) 200 °C (392 °F)
T3 185 °C (365 °F) 180 °C (356 °F) 180 °C (356 °F)
T4 125 °C (257 °F) 120 °C (248 °F) 120 °C (248 °F)
T5 85 °C (185 °F) 85 °C (185 °F) 75 °C (167 °F)
T6 65 °C (149 °F) 65 °C (149 °F) 60 °C (140 °F)

Model FCx3xx-F2..., in Class | Div. 2

Ambient temperature <40 °C (<104 °F) <50 °C (=122 °F) <60 °C (=140 °F)

Temperature class

T 200 °C (392 °F) 200 °C (392 °F) 180 °C (356 °F)
T2 200 °C (392 °F) 200 °C (392 °F) 180 °C (356 °F)
T3 180 °C (356 °F) 180 °C (356 °F) 180 °C (356 °F)
T4 115 °C (239 °F) 115 °C (239 °F) 115 °C (239 °F)
T5 80 °C (176 °F) 80 °C (176 °F) 75 °C (167 °F)
T6 60 °C (140 °F) 60 °C (140 °F) 60 °C (140 °F)

Ambient and process conditions:

Tamb -20 ... 60°C (-4 ... 140 °F)
Tamb. optional -40 ... 60 °C (-40 ... 140 °F) (only for integral mount design devices)
Tmedium -50 ... 200 °C (-58 ... 392 °F)

Protection class  IP 65, IP 67, and NEMA 4X / Type 4X

IMPORTANT (NOTE)

In the case of the remote mount design, the signal cable between the flowmeter sensor and the transmitter must measure at
least 5 m (16.4 ft) in length. Install conduit seals within 18” (45 cm).
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Hazardous area approval cFMus
Specific marking according to FM applies depending on the design of the flowmeter sensor (integral or remote mount design).

IMPORTANT (NOTE)
ABB reserves the right to make changes to the Ex-marking. The exact marking can be found at the name plate of the meter.

Model FCx3xx-F2A... (remote mount design in Zone 2, Div 2)

Approval Marking Comment
FM (marking US) NI: CL LILII, DIV 2, GPS ABCDEFG -
CL 1, ZN2, AEXnAIICT6 ... T2

ZN 21 AEx tb IlIC T85°C ... T165°C
FM (marking Canada) NI: CL I, 11, 1, Div 2 GPS ABCDEFG -
ExnAICT6 ... T2

Model FCx3xx-F2Y... (integral mount design in Zone 2, Div 2)

Approval Marking Comment
FM (marking US) NI: CL I, 11, 1, Div 2 GPS ABCDEFG -
DIP: CL Il Div 1 GPS EFG

DIP : CLIll, Div 1,2

CLI,ZN 2, AEXnNANRIICT6 ... T2
ZN 21 AEx tb IlIC T85°C ... T165°C
FM (marking Canada) NI: CL I, 11, 1, Div 2 GPS ABCDEFG -
DIP: CL Il Div 1 GPS EFG
DIP : CLIlIl, Div 1,2
ExnANRIICT6E ... T2

Model FCx3xx-F1A... (remote mount design in Zone 1, Div 1)

Approval Marking Comment
FM (marking US) CL I, II, I, Div 1, GPS ABCDEFG -
CL 1, ZNO, AEx ia IC T6 ... T2

ZN 20 AEx ia IlIC T85°C ... T165°C
FM (marking Canada) CL I, II, lll, Div 1, GPS ABCDEFG -
ExialICT6 ... T2
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Coriolis mass flowmeter

Model FCx3xx-F1Y... (integral mount design in Zone 1, Div 1)

Approval

Marking

Comment

FM (marking US)

Version Il

IS: CL I, Div 1, GPS ABCD

NI: CL LILII, DIV2, GPS ABCDEFG
XP: CL I, Div 1, GPS ABCD

DIP: CL I, Div 1, GPS EFG

DIP: CLIIl, Div 1, 2

CL I, ZN1, AExdiallC T6

ZN 21 AEx ia tb llIC T85°C to T165°C

2 passive analog outputs, outputs "ia" / "e", depending on

user wiring.

Version |

IS: CL I, Div 1, GPS ABCD

NI: CL I, 1, 1l, DIV2, GPS ABCDEFG

XP: CL I, Div 1, GPS ABCD

DIP: CL Il, Div 1, GPS EFG

DIP: CLIIl, Div 1, 2

CLI,ZN1,AExdiaib ICT6 or CLI,ZN 1, AExdiallC T6
ZN 21 AEx ib ia tb IIIC T85°C or ZN21 AEx tb ia IIC T6

Active / passive analog outputs, outputs "ib" / "e",
depending on user wiring.

FM (marking Canada)

Version Il IS: CL I, Div 1, GPS ABCD 2 passive analog outputs, outputs "ia" / "e", depending on
NI: CL LILII, Div 2, GPS ABCDEFG user wiring.
XP: CL I, Div 1, GPS BCD
DIP CL I, Div 1, GPS EFG
DIP CL I, Div 1, 2
ExdiallCT6
Version | IS: CL I, Div 1, GPS ABCD Active / passive analog outputs, outputs "ib" / "e",
NI: CL I, II, Ill, Div 2, GPS ABCDEFG depending on user wiring.

XP: CL I, Div 1, GPS BCD

DIP: CL Il, Div 1, GPS EFG

DIP: CLIIl, Div 1, 2

Exdiaib IC T6 or ExdiallC T6
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Transmitter model FCT300 in remote mount design

Ambient and process conditions:

Tamb -20 ...

60 °C (-4 ... 140 °F)

Protection class IP 65, IP 67, and NEMA 4X / Type 4X

Hazardous area approval cFMus

Specific coding according to FM applies depending on the design of the flowmeter sensor (integral or remote mount design).

IMPORTANT (NOTE)

ABB reserves the right to make changes to the Ex-marking. The exact marking can be found at the name plate of the meter.

Model FCT3xx-YO0... (Transmitter in General Purpose and Sensor in Zone 2, Div 2 or Zone 0, Div 1)

Approval Marking Comment
FM (marking US) NI: CL I, I, 1, Div 2 GPS ABCDEFG -

DIP: CL Il Div 1 GPS EFG

DIP: CL lll, Div 1,2
FM (marking Canada) NI: CL I, 1, 1, Div 2 GPS ABCDEFG -

DIP: CL Il Div 1 GPS EFG

DIP: CL lll, Div 1,2
Model FCT3xx-F2... (Transmitter and Sensor in Zone 2, Div 2)
Approval Marking Comment
FM (marking US) NI: CL I, II, 1, Div 2 GPS ABCDEFG -

DIP: CL Il Div 1 GPS EFG

DIP: CL lll, Div 1,2

CL 1, ZN 2, AEx nA nR [ia] IIC T6
ZN 21 AEx tb [ia] llIC T85°C

FM (marking Canada)

NI: CL I, I, lll, Div 2 GPS ABCDEFG
DIP: CL Il Div 1 GPS EFG

DIP: CL lll, Div 1,2

Ex nA nR [ia] IIC T6
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Model FCT3xx-F1... (Transmitter in Zone 1, Div 1, Sensor in Zone 0, 1 or 2, Div 2 oder Div 1)

Approval

Marking

‘ Comment

FM (marking US)

Version Il

IS: CL I, Div 1, GPS ABCD

NI: CL I, 1I, 1ll, DIV2, GPS ABCDEFG
XP: CL I, Div 1, GPS ABCD

DIP: CL Il, Div 1, GPS EFG

DIP: CL I, Div 1, 2

CL 1, ZN1, AExdia llC T6

ZN 21 AEx ia tb IlIC T85°C

2 passive analog outputs, outputs "ia" / "e", depending

on user wiring.

Version |

IS: CL 1, Div 1, GPS ABCD

NI: CL I, 1I, 1ll, DIV2, GPS ABCDEFG

XP: CL I, Div 1, GPS ABCD

DIP: CL Il, Div 1, GPS EFG

DIP: CL I, Div 1, 2

CL1,ZN 1, AExdib [ia] IC T6 or CL I, ZN1, AEx d [ia] IIC T6
ZN21 AEx ib tb [ia] IlIC T85°C or ZN21 AEx tb [ia] IIC T6

Active / passive analog outputs, outputs "ib" / "e",
depending on user wiring.

FM (marking Canada)

Version Il IS: CL I, Div 1, GPS ABCD 2 passive analog outputs, outputs "ia" / "e", depending
NI: CL I, I, 1ll, Div 2, GPS ABCDEFG on user wiring.
XP: CL I, Div 1, GPS BCD
DIP: CL Il, Div 1, GPS EFG
DIP: CL Ill, Div 1, 2
ExdiallCT6
Version | IS: CL I, Div 1, GPS ABCD Active / passive analog outputs, outputs "ib" / "e",
NI: CL I, I, lll, Div 2, GPS ABCDEFG depending on user wiring.

XP: CL 1, Div 1, GPS BCD

DIP: CL II, Div 1, GPS EFG

DIP CLIll, Div 1, 2

Ex d ib [ia] IIC T6 or Ex d [ia] IIC T6

Trademarks

® HART is a registered trademark of FieldComm Group, Austin, Texas,

USA

™ Hastelloy C-4 is a Haynes International trademark

™ Hastelloy C-22 is a Haynes International trademark

™ Hastelloy C-276 is a Haynes International trademark
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Questionnaire

Customer: Date:
Ms. / Mr.: Department:
Telephone: Fax:

Measuring medium:

Liquid content:

Gas content:

Flow rate: kg/h

(min., max., operating point)

Density: kg/m3

(min., max., operating point)

Dynamic viscosity: mPas/cP

(min., max., operating point)

Fluid temperature: °C

(min., max., operating point)

Ambient temperature °C

Pressure: bar

(min., max., operating point)

Rate of flow: [ steady Ul Pulsating
Batch operation: [ ves CINo
Concentration calculation: [ ves CINo
Transmitter design: O Integral mount design [ Remote mount design
Explosion protection: O vYes O No

Power supply:

[1100 ... 230 V AC, 50/60 Hz

[J24 v AC/DC, 50/60 Hz

Electrical outputs:

O current output I: 0/4 ... 20 mA
U Current output 11: 0/4 ... 20 mA
[ pulse output, active

[ Pulse output, passive

Communication:
O HART protocol

Additional specifications:
Pipeline diameter:
Process connection:
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Contact us

ABB Limited

Process Automation

Howard Road, St. Neots
Cambridgeshire, PE19 8EU

UK

Tel: +44 (0) 870 600 6122

Fax:  +44 (0)1480 213 339

Mail:  enquiries.mp.uk@gb.abb.com

ABB Inc.

Process Automation
125 E. County Line Road
Warminster PA 18974
USA

Tel: +1 215 674 6000
Fax: +1215674 7183

ABB Automation Products GmbH
Process Automation

Dransfelder Str. 2

37079 Goettingen

Germany

Tel: +49 551 905-0

Fax: +49 551 905-777

www.abb.com/flow

Note

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

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

Copyright© 2015 ABB
All rights reserved
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Coriolis mass flowmeter

4-wire compact device
For flow measurement of liquids and
gases

Measurement made easy

CoriolisMaster simply fits!

The ideal NAMUR standard Device with NAMUR standard
lay length

Measurement of massflow and volumeflow, density,
temperature and concentration with only one meter with

minimal investment costs

Minimum installation space requirements due to compact
design

Minimum lifetime costs

FCHB300 for all hygienic applications — EHEDG-certified

Minimum pressure drop, no moving parts, no wear out

Self draining: no measuring media residues remain in the
meter

Worldwide approvals for hazardous areas and hygienic
applications

State of the art transmitter

— Easy handling

— Data safety due to unique sensor memory concept
— Concentration measurement

Power and productivity “ .. ..
MDD

for a better world™



CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Overview of flowmeter sensor and transmitter designs

General remarks

FCB3xx and FCH3xx flowmeter sensor (integral mount design)

G10335

Model number

FCB300 for standard applications

‘ FCH300 for hygienic applications

Process connections

— Flange DIN 2501 / EN 1092-1

DN 10 ... 200, PN 40 ... 100

— Flange ASME B16.5

DN 1/4* ... 8* PN CL150 ... CL600

— Threaded pipe connection DIN 11851

DN 10 ... 100 (1/4“ ... 4)

DN 25 ... 80 (1* ... 3

— Tri-Clamp DIN 32676 (ISO 2852) DIN 32676 (ISO 2852)
BPE Tri-Clamp BPE Tri-Clamp
DN 10 ... 100 (1/4* ... 4%) DN 20 ... 100 (3/4“ ... 4%)
— Other connections On request On request

Wetted materials

Stainless steel
Nickel-Alloy C4 / C22

Stainless steel, polished 1.4404 (AISI 316L) or
1.4435 (AISI 316L)

Degree of protection acc. to EN 60529

IP 65 /67, NEMA 4X

IP 65 /67, NEMA 4X

Approvals and certificates

— Explosion protection ATEX / IECEx

Zone 0, 1,2, 21, 22

Zone 0, 1, 2, 21, 22

— Explosion protection cFMus

Class | Div. 1, Class | Div. 2, Zone 0, 1, 2, 20, 21

Class | Div. 1, Class | Div. 2, Zone 0, 1, 2, 20, 21

— Explosion protection NEPSI

Zone 0, 1, 2, 21, 22

Zone 0, 1, 2, 21, 22

— Hygienic and sterile requirements - EHEDG, FDA
— Other approvals On request
Enclosure Integral mount design, remote mount design
Measuring accuracy for liquids FCB330 FCB350 FCH330 FCH350
— Mass flow 1 0,4 % and 0,25 % 0,1 % and 0,15 % 0,4 % and 0,25 % 0,1 % and 0,15 %
— Volume flow " 0,4 % and 0,25 % 0,15 % 0,4 % and 0,25 % 0,15 %
— Density 0,01 kg/I — 0,002 kg/I 0,01 kg/I — 0,002 kg/I
— 0,001 kg/I (option) — 0,001 kg/I (option)
— 0,0005 kg/12 — 0,0005 kg/12
— Temperature 1K 0,5K 1K 0,5K
Measuring accuracy for gases " 1% 0,5 % 1% 0,5 %
Permissible temperature of the -50 ... 160 °C -50 ... 200 °C -50 ... 160 °C -50 ... 200 °C
medium being measured (-58 ... 320 °F) (-58 ... 392 °F) (-58 ... 320 °F) (-58 ... 392 °F)

1) Stated measuring accuracy in % of rate (% o. r.)

2) Measuring accuracy following on-site calibration under operating conditions
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FCTxxx transmitter

G10334 G10846

Enclosure

Integral mount design Remote mount design

Cable length

Maximum 10 m (33 ft), remote mount design only

Power supply

100 ... 230 V AC, 24 V AC/DC

Current output

Current output 1: 0/4 ... 20 mA active or 4 ... 20 mA passive
Current output 2: 4 ... 20 mA passive

Pulse output

Active (not Zone 1/ Div. 1) or passive

External output zero return Yes
External totalizer reset Yes
Forward / reverse flow metering Yes

Communication

HART protocol

Empty pipe detection

Yes, based on preconfigured density alarm < 0.5 kg/I

Self-monitoring and diagnostics Yes
Local display / totalization Yes
Field optimization for flow and density Yes

Degree of protection acc. to EN 60529

Integral mount design: IP 65/IP 67, NEMA 4X
Remote mount design: IP 67, NEMA 4X
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

ATEX / IECEx / NEPSI device overview

Standard / No explosion protection Zone 2, 21, 22 Zone 1, 21 (Zone 0)
Model number FCx3xx YO FCx3xx A2, S2 FCx3xx A1, S1
Integral mount design ATEX ATEX
IECEx IECEXx
— Standard NEPSI NEPSI
— Zone 2, 21, 22
— Zone 1, 21 T
:> :> 1
1
____________________________ !
G11455-01a G11455-01b G11455-01¢c
Model number FCT3xx YO ’ FCx3xx YO FCT3xx A2 | FCT3xx YO FCx3xx YO | FCT3xx A2
Remote mount design ATEX ATEX
) IECEX IECEX
Transmitter and NEPSI

flowmeter sensor
— Standard

— Zone 2, 21, 22
— Zone 1, 21

— Zone 0

G11455-01d

G11455-01e

G11455-01f

Model number

FCT3xx YO

FCT3xx A2

FCx3xx A1, S1

Remote mount design
Transmitter

— Standard

— Zone 2, 21, 22
Flowmeter sensor

— Zone 1, 21

— Zone 0

G11455-01g

ATEX
IECEX
NEPSI

G11455-01h

G11455-01i

IMPORTANT (NOTE)

Details can be found in chapter ,Ex relevant specifications acc. to ATEX / IECEx / NEPSI“ or in the respective certificate.
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cFMus device overview

Standard / No explosion protection

Class | Div. 2 Zone 2, 21

Class | Div. 1 Zone 0, 1, 20 ,21

Model number

FCx3xx YO

FCx3xx F2

FCx3xx F1

Integral mount design
— Standard

— Class | Div. 2

— Class | Div. 1

— Zone 2, 21

— Zone 1, 21

— Zone 0, 20

@mﬂ

G11456a

¢ Ts
APPROVED

G11456b

G11456¢

Model number

FCT3xx YO ‘ FCx3xx YO

FCT3xx F2 FCT3xx YO

FCx3xx YO | FCT3xx F2

Remote mount design
Transmitter and
flowmeter sensor

— Standard

— Class | Div. 2

— Class | Div. 1

— Zone 2, 21

— Zone 1, 21

— Zone 0, 20

A0

G11456d

B Ts
APPROVED

a =

b | i———m

G11456e

i Ts
APPROVED

G11456f

Model number

FCT3xx YO

FCT3xx F2

FCx3xx F1

Remote mount design
Transmitter

— Standard

— Class | Div. 2

— Zone 2, 21
Flowmeter sensor

— Class | Div. 1

— Zone 1, 21

— Zone 0, 20

G114569

B Ts
APPROVED

G11456h

i Ts
APPROVED

G114561

IMPORTANT (NOTE)

Details can be found in chapter ,Ex relevant specifications acc. to cFMus*® or in the respective certificate.
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CoriolisMaster FCB330, FCB350,
Coriolis mass flowmeter

General data

Device description

The CoriolisMaster FCB330, FCB350, FCH330, FCH350 is the
most cost-effective and least complex ABB mass flowmeter
featuring the new DSP transmitter.

The device is available in the integral mount design with
internal transmitter and in the remote mount design with
external transmitter.

The integral mount design reduces the time and effort spent
on installation and wiring. Flowrate information can be viewed
directly at the meter site and the meter can be installed in
systems saving even more space than is currently possible.

The CoriolisMaster FCB330, FCB350, FCH330, FCH350

operates according to the Coriolis principle. The design offers

the following benefits:

— Space-saving, rugged design

— Variety of process connection options

— Two separate current outputs for measuring mass or
volume flow, density, or temperature, as well as one pulse
output

— Digital input and output

— Communication via HART protocol

— Ex approval. The user can select the "i" or "e" type of
protection for the output circuits; the type chosen will
depend on the circuits which are connected. The type of
protection can be changed even after installation has been
completed. The digital outputs can be configured as
NAMUR outputs by the user

FCH330, FCH350

Transmitter with digital signal processor (DSP)

The transmitter for the CoriolisMaster FCB330, FCB350,
FCH330, FCH350 incorporates a digital signal processor
(DSP) that enables high-precision mass flow and density
measurements to be taken. The Coriolis sensor signals are
immediately converted into digital data without any
intermediate analog steps.

Excellent long-term stability and reliability together with fast
signal processing are achieved with the new DSP transmitter.

Self-diagnostic functions for the flowmeter sensor and the
transmitter, in combination with absolute zero stability, are
benefits you can count on to ensure accurate measurements
are taken.

The CoriolisMaster FCB330, FCB350, FCH330, FCH350

transmitter is particularly well suited for use in the following

cases:

— Whenever mass flowrate is to be metered with maximum
accuracy

— Whenever the density of the medium being measured is
being determined

— Whenever the components of a recipe being mixed

— When metering non-conductive media or highly viscous,
solid-loaded liquids, for example

— In batch filling processes
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Installation instructions

Installation requirements/System sizing information

The CoriolisMaster FCB330, FCB350, FCH330, FCH350 is
suitable for both indoor and outdoor installations. The
standard device has an IP 67 enclosure. The flowmeter sensor
is bidirectional and can be installed in any mounting position. It
is important to ensure that the meter pipes are always
completely filled with fluid. The material resistance of all
wetted parts must be clarified.

The following points are to be considered during installation:

— The preferred flow direction is indicated by the arrow on
the flowmeter sensor. Flow in this direction will be
indicated as positive (a forward/reverse flow calibration is
available as an option).

— The presence of gas bubbles in the meter tube increases
the likelihood of erroneous measurements, particularly
when measuring density. Therefore, the sensor should not
be installed at the highest point in the system.
Advantageous are installations in low pipeline sections,
e.g., at the bottom of a U-section in the pipeline (invert).

— Make sure that any gases dissolved in the medium do not
outgas and that the meter tubes are always completely
full. To safeguard this, a minimum back pressure of 0.2
bar (2.9 psi) is recommended.

— In case of gas measurements ensure that the gases are
dry and do not contain liquids.

— Make sure that operation below the vapor pressure cannot
occur when a vacuum exists in the meter tube or when
liquids with a low boiling point are being processed.

— Ensure that during operation no Phase transitions take
place in the medium. For gaseous Media any liquid phase
must be avoided, for liquid media, any gas phase must be
avoided.

— Long drop lines downstream of the flowmeter sensor
should be avoided to prevent the meter tube from
draining.

— The devices can be installed directly to or from elbows,
valves or other equipment unless no cavitation is caused.

— This Flowmeter is designed for industrial installations. As
long as electromagnetic fields in the environment of the
meter are according to "best practice" as defined in the
standards covered in our "EC-declaration of conformity",
no additonal efforts have to be taken. If electromagnetic
fields exceed usual levels, sufficient distance is to be kept.

— Check that the flowmeter sensor does not come into
contact with other objects. Do not attach the flowmeter
sensor to the enclosure.

— In principle, no special supports or dampers are required
on the device. In industrial and maritime facilities designed
as "Best Paractice " typical forces are absorbed
sufficiently by the device. This is valid for serial or parallel
installation of Coriolis meters as well, as long as the use
and installation follows the manual.

— To avoid damages to the process connections and pipes
by axial forces, supports are recommended for devices of
higher weights.

Inlet sections

The flowmeter sensor does not require any inlet sections.
Make sure that any valves, gates, sight glasses, etc., in the
vicinity of the flowmeter sensor do not cavitate and are not set
in vibration by the flowmeter sensor.

Model in remote mount design

Make sure that the flowmeter sensor and transmitter are
assigned correctly. Compatible devices have the same end
numbers, e. g., X001 and Y001 or X002 and Y002, on the
name plate.

Pressure loss

Pressure loss is determined by the properties of the medium
and the flow.

Documents to help you to calculate pressure loss can be
downloaded from www.abb.com/flow.
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Mounting positions

The flowmeter operates in any mounting position. The ideal
installation position is vertical with flow from bottom to top.

IMPORTANT (NOTE)

EHEDG certification requires a self draining installation, only

possible with a vertical installation.

Vertical installation in riser

liiiii

G10302
Fig. 1:  Vertical installation, self-draining

Vertical installation in a drop line

Make sure that the flowmeter sensor is always completely full
while measurements are being taken.

A pipeline reduction or an orifice must also be installed
underneath the flowmeter sensor. The cross-section of the
pipeline reduction or orifice must be smaller than the cross-
section of the pipeline in order to prevent the flowmeter sensor
from running dry while measurements are being taken.

1

DN

LR

G00305
Fig. 2:  Vertical installation in a drop line
1 Supply reservoir | 2 Flowmeter sensor |
3 Orifice or pipe constriction | 4 Valve | 5 Product reservoir
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Horizontal installation in case of measurement of liquids Difficult installation locations for liquid measurement
The accumulation of air or gas bubbles in the meter tube will
lead to increased inaccuracies.

Avoid the following installation locations in case of liquid
measurement:

N
G10303

Fig. 3: Horizontal installation (liquids) ||||

Horizontal installation in case of measurement of gases

N

G10307
Fig. 4: Horizontal installation (gases)

In case of measurement of gases ensure that the transmitter
housing or the terminal box pointing downwards.

* G10306
Fig. 5:  Difficult installation locations

— "A": Installing the flowmeter sensor at the highest point of
a pipeline leads to increased inaccuracies due to the
accumulation of air or gas bubbles in the meter tube.

— "B": Installing the flowmeter sensor in a drop line means
that there is no guarantee that the meter tube will be
completely full while measurements are being taken and
leads to increased inaccuracies.
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Difficult installation locations and gas metering We recommend installing a bypass line. Installing a bypass line

When metering gas, the accumulation of fluid or the formation ~ means that adjustment can take place while the process is

of condensate in the meter tube will lead to increased ongoing.

inaccuracies.

Avoid the following installation locations when metering gas: Before adjusting the zero under operating conditions, make sure
that:

— The meter tube is completely full

— There are no gas bubbles or air in the meter tube (in case
of liquid measurements)

— There are no condensates in the meter tube (in case of
gas measurements)

— The pressure and temperature in the meter tube are
appropriate for normal operating conditions

G11457-01
Fig. 6: Difficult installation locations

Installing the flowmeter sensor at the lowest point of a pipeline

leads to increased inaccuracies due to the accumulation of In case of a high zero point (> 0.1%) please check the

fluid or the formation of condensate in the meter tube. installation for best praxis and ensure that there are no gas
contents in a liquid or solids or liquids in gases. Please ensure

Zero balance that the meter is completely filled.

CoriolisMaster flowmeters do not require in any case a zero

point calibration. Only under these circumstances a calibration

is recommended:

— when measuring below 10% of QmaxDN,

— when very high accuracies are required (0.1% or better),

— the operating conditions (pressure and temperature) differ
widely from the reference conditions.

Z

G10311

Fig. 7: Bypass line

Closing valves are to be installed in front (A) and after (B) the
flowmeter.
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Installation dependent on the temperature of the medium
being measured

The mounting position of the sensor is dependent on the
temperature of the medium being measured T egium- Be
aware of the following mounting options!

G10066

Fig. 8: Installation at T o4jym -50°... 120 °C (-58 ... 248 °F)

G10067
Installation at T,,qi,m -50°... 200 °C (-58 ... 392 °F)

Fig. 9:

Installation with option TE1 "extended tower length"

IMPORTANT (NOTE)
The sensor must only be insulated in conjunction with the TE1
"Extended tower length" option, as shown in Fig. 10.

G10068

Fig. 10: Installation at T ¢qiym -50°... 200 (-58 ... 392 °F)
1 Insulation

Notes about EHEDG conformity

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.

IMPORTANT (NOTE)

— EHEDG certification requires a self draining installation,
only possible with a vertical installation.

— In order to achieve compliance with EHEDG requirements,
the combination of process connection and gaskets
selected by the operator must consist solely of EHEDG-
compliant parts. Note the information in the latest version
of the following document: EHEDG Position Paper:
"Hygienic process connections to use with hygienic
components and equipment".
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Flowmeter sensor

Designs

G10332

Fig. 11: FCB3xx / FCH3xx flowmeter sensor
1 Integral mount design |
2 Remote mount design (without transmitter)

Nominal diameter and measuring range

Measuring accuracy
Reference conditions

Calibration fluid Water
— Temperature: 25 °C (77 °F) +5 K

— Pressure: 2 ... 4 bar (29 ... 58 psi)

Ambient temperature 25°C (77 °F) +10 K/ -5 K

Power supply Line voltage according to name plate

Uy +1 %

Warm-up phase 30 minutes

Installation — Installation according to chapter
titled “Installation instructions” and
“Mounting positions”

— No visible gas phase

— No external mechanical or
hydraulic disturbances, particularly

cavitation

Output calibration Pulse output

Effect of the analog output on | As pulse output +0.1 % of

measuring accuracy measurement

Nominal diameter Qpax in kg/h (Ib/h)

DN 15 (1/2) 0...8,000 (0 ... 17,637)

DN 25 (19) 0...35,000 (0 ... 77,162)

DN 50 (2) 0...90,000 (0 ... 198,416)
DN 80 (3) 0...250,000 (0 ... 551,156)
DN 100 (4“) 0 ... 520,000 (0 ... 1,146,404)
DN 150 (6%) 0 ...860,000 (0 ... 1,895,975)

Recommended flow range

Fluids:

— The recommended flow range is 5 ... 100 % of Qpax-
— Flows <1 % of Qnax should be avoided.

Gases:

— The flow velocity of gases in the meter tube should not
exceed 0.3 Mach (approx. 100 m/s (328 ft/s)).

— Flow velocities above 80m/s may lead to increased
repeatability values.

— The maximum flow range of gases is determined by the
operating density. Dimensioning guidelines are available at
www.abb.com/flow.

Measured error
The measured error is calculated as follows for the flow:

Scenario 1:
If
Zero stability
Flow =
(base accuracy / 100)
Then:

— Maximum measured error:
+ base accuracy as % of measured value
— Reproducibility:
+ 1/2 x base accuracy as % of measured value

Scenario 2:
If
Zero stability
Flow <
(base accuracy / 100)
Then:

— Maximum measured error:
+ (zero stability / measured value) x 100 % of measured
value

— Reproducibility:
+ 1/2 x (zero stability / measured value) x 100% of
measured value
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0.90% Measured error and base accuracy for gases
0,80%

0.70% FCx330 FCx350
0.60% Mass flow + 1 % of rate + 0.5 % of rate
0.50% Temperature 1K 0.5 K
0,40%
\ 0.80% Zero stability
\ 0,20%
Z’;Z:f Nominal diameter kg/h (Ib/h)
0 800 1600 2400 3200 4000 4800 5600 6400 7200 8000 I;g/h DN 15 (1/2%) 0.64 (1.41)
0 1764 3527 5291 7055 8819 10582 5600 12346 15873 17637 Ib/h DN 25 (1) 2.16 (4.76)
10069 DN 50 (2%) 7.20 (15.87)
Fig. 12: Calculation of measured error FCB350 DN15 (example) DN 80 (3) 20 (44)
DN 100 (4“) 41.6 (91.7)
Measurement Flow Maximum measured DN 150 (6) 68.8 (151.68)
dynamic error
100:1 80 kg/h (176.4 lo/h) 0.8 % o.r. Effect of the temperature of the medium being measured
50:1 160 kg/h (352.7 Ib/h) 0.4 % o.r. For the flow, less than £ 0.0015 % of Qmax / 1 K.
10:1 800 kg/h (1763.7 lb/h) 0.1 % o.r. For the density, less than 0.0001 kg/dm3/ 1 K.
2:1 4000 kg/h (8818.5 Ib/h) 0.1 % o.r.
1:1 8000 kg/h (17637 Io/h) | 0.1 % our. Effect of the operating pressure
Measured error and base accuracy for liquids Nominal diameter Flow [% of Density
measurement / bar] [kg/dm? / bar]
FCx330 FCx350 DN 15 (1/2%) -0.002 No effect
Mass flow +0.4 % of rate +0.15 % of rate DN 25 (17) -0.013 0.00035
+0.25 % of rate +0.1 % of rate DN 50 (2%) -0.010 0.00027
(option) DN 80 (3% -0.006 0.00019
Volume flow + 0.4 % of rate +0.15 % of rate DN 100 (4*) -0.009 0.00024
+0.25 % of rate DN 150 (6*) -0.035 0.00045
Density 0.010 kg/I'M 0.002 kg/I'"
0.001 kg/12
0.0005 kg/! (option) 3
Reproducibility for 0.002 kg/I'"
) 0.002 kg/!
density 0.001 kg/12
0.00025 kg/I (option) 3
Temperature 1K 0.5K

1) For the density range from 0.5 ... 1.8 kg/dm?®
2) As 1 and for the medium temperature range from -10 ... 50 °C (14 ... 122 °F)
3) As 2 and following field adjustment under operating conditions
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Technical data
Pressure loss
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Fig. 13: Pressure loss curve (measured with water,
viscosity: 1 mPas)

Viscosity range
If you are working with dynamic viscosities
> 1 Pas (1000 mPas = 1000 cP), please contact ABB.

Temperature limits °C (°F)

IMPORTANT (NOTE)

When using the device in hazardous areas, note the additional

temperature data in the chapter titled "Technical data relevant
to hazardous areas"!

Temperature range of the medium being measured
FCx350: -50 ... 160 °C (-58 ... 320 °F)
FCx350: -50 ... 200 °C (-58 ... 392 °F)

Ambient temperature range
Standard: -20 ... 60 °C (-4 ... 140 °F)
Optional: -40 ... 60 °C (-40 ... 140 °F)
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Process connections Materials for transmitters
— Flange design according to EN / ASME / JIS

— Tri-Clamp according to DIN 32676 (ISO 2852) Enclosure

— DN 15 ... 100 (1/2 ... 4%): Series 3 Varnished alloy casting
— BPE Tri-Clamp Enclosure color

—DN15...100 (1/2 ... 4%) — Mid-section: RAL 7012

— Cover: RAL 9002

Pressure rating Varnish layer thickness: 80 ... 120 ym
PN 16, PN 40, PN 100, PN 160
CL 150, CL 300, CL 600, CL 900, CL 1500 Materials for flowmeter sensors

The maximum permissible operating pressure is determined by yetted parts

the respective process connection, the temperature of the Stainless steel
medium to be measured, the screws, and the gasket material. — 1.4404 (AISI 316L)
Stainless steel, polished
Enclosure as protective device (optional) — 1.4404 (AISI 316L) or 1.4435 (AISI 316L) certified to EHEDG with
Standard: flowmeter sensor material (AISI 316L)
— Maximum burst pressure 60 bar (870 psi) — Nickel-Alloy C4" (2.4610) oder Nickel-Alloy C221) (2.4602)
Optional: Manufacture in accordance with NACE MR0175 and MR0O103
Optional: (ISO 15156)
— Higher bursting pressure resistant housings possible up to
100 bar (1450 psi) for meter sizes DN15 .. DN100 Housing?)
(172" ... 4"). Stainless steel 1.4404 (AISI 316L), 1.4301 (AISI 304),

— Higher bursting pressure resistant housings possible up to 1.4308 (ASTM CF8)
150 bar (2175 psi) for meter sizes DN15 ... DN80O
(172" ... 3" 1) Hastelloy C is a registered trademark of Haynes International. Nickel-Alloy C4

_ e ; and C22 is equal to Hastelloy C4 and Hastelloy C22.
Purge flttlﬂgS can be prO\”ded on request. 2) If the sensor wetted parts are Nickel-Alloy based, parts of the sensor housing

are Nickel-Alloy based too.

Pressure Equipment Directive

Conformity assessment according to Category I, fluid Material load for process connections
group 1, gas
Check the corrosion resistance of the meter tube materials Design Nominal diameter | PS, .. | TSmax TSmin
against the measuring medium. Threaded pipe | DN 15 ... 40 40bar | 140°C | -40°C
connection (172 ... 1.1/2%) (580 psi) | (284 °F) (-40 °F)
NAMUR standard lengths (DIN 11851) DN 50 ... 100 25 bar 140 °C -40 °C
The FCB300 is the ideal NAMUR standard device. @ ... 4% (363 psi) | (284 °F) | (-40 °F)
Beside other standards, specifically the NAMUR standard Tri-Clamp DN 15 ... 50 16 bar 120 °C -40 °C
lengths can be ordered with the order code "S5". (DIN 32676) (1/2 ... 2% (232 psi) | (248 °F) | (-40 °F)
The exact lengths can be found in the tables in chapter DN 65 ... 100 10 bar 120 °C -40 °C
“Dimensions”. (21/2 ... 4% (145 psi) | (248 °F) | (-40 °F)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

. . PS [bar] PS [psi]
Material load curves for flange devices 200 2900
PS [bar] PS [psi] I I
200 2900 T T
+— PN160
[ T 150 2175
150 [ PN160 L2175 i 1
[ — 7 1004— PN100 1450
100 +— PN100 11450 T pres T
L I 4
[ — 7 50 725
L 1 +— PN40
— PN63 4 T
50 725 — PN16
— PN40 I o I — ———+ bt bt ——+—+10
— PN16 T -50 0 50 100 150 200 [°C]
0 e —_— —_— T e -58 32 122 212 302 392 [°F]
-50 0 50 100 150 2919 TS ariees
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Fig. 14: Stainless steel DIN flange 1.4571 / 1.4404 (316Ti / 316L) up
to DN 200 (8%)
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Fig. 15: Stainless steel ASME flange 1.4571 / 1.4404 (316Ti / 316L) to DN 200 (87)

up to DN 200 (89)
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Dimensions for devices with integral mount design
Devices with meter tube nominal diameter DN 15 ... 50 and flange DN 10 ... 65
All specified dimensions and weights are in mm (inch) or kg (Ib).

207 (8.15)
85(3.35)
8
N (O) s
&

©

G10845-01

Fig. 18: Devices with integral mount design

@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))
@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 (1/2") Approx. weight
DN / process connection L Dk A B (o} E Aluminum? SST?
10 (3/8) PN 40 (EN 1092-1) 385 (15.2) 60 (2.4) 44.5(1.8) | 77 (3.0) 46 (1.8) | 350/ 4779 9/109 12/139
JIS 10K 385 (15.2) 65 (2.6) (13.78/18.78%) | (19.8/229) (26.5 7 28.79)
15 (1/2) PN 40 (EN 1092-1) 385 (15.2) 65 (2.6)
PN 63 (EN 1092-1) 403 (15.9) 75 (3.0)

PN 100 (EN 1092-1)
CL150 (ASME B16.5)
CL300 (ASME B16.5)
CL600 (ASME B16.5)
CL900 (ASME B16.5)
CL1500 (ASME B16.5)

435 (17.1)  |60.5 (2.4)
421 (16.6) |66.7 (2.6)

421 (16.6) | 82.6 (3.9)

JIS 10K 385 (15.2) |70 (2.8)
20 (3/4) | PN 40 (EN 1092-1) 421 (16.6) |75 (3.0)

CL150 (ASME B16.5) | 421 (16.6) |69.9 (2.8)

JIS 10K 421 (16.6) |75 (3.0)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 25 (1")

Approx. weight

DN / process connection L Ok DA B C E Aluminum? SST2
20 (3/4) PN 40 (EN 1092-1) 576 (22.7) 75 (3.0) 69.5 103 (4.06) | 62 (2.44) | 387 /5143 11/129 14 /159
CL150 (ASME B16.5) | 575 (22.6) 69.9 (2.8) (2.74) (15.24 / 16.349) | (24,3 / 26.5%) |(30.9/ 33.19)
JIS 10K 576 (22.7) 75 (3.0)
25 (1) PN 40 (EN 1092-1) 525 (20.7) 85 (3.3)
PN 63 (EN 1092-1) 564 (22.2) 100 (3.9)
PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 575 (22.6) 79.2 (3.1)
CL300 (ASME B16.5) | 575 (22.6) 88.9 (3.5)
CL600 (ASME B16.5)
CL900 (ASME B16.5) | 575 (22.6) 82.6 (3.25)
CL1500 (ASME B16.5)
JIS 10K 525 (20.7) 90 (3.54)
40 (1 1/2) | PN 40 (EN 1092-1) 576 (22.7) 110 (4.33)
PN 63 (EN 1092-1) 572 (22.5) 125 (4.92)
PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 576 (22.7) 98.6 (3.88)
CL300 (ASME B16.5) | 576 (22.7) 114.3 (45.0)
CL600 (ASME B16.5)
JIS 10K 576 (22.7) 105 (4.13)

1) Devices with terminal boxes made from aluminum.

2) Devices with terminal boxes made from stainless steel.

3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 50 (2") Approx. weight
DN / process connection L Jk A B C E Aluminum? SST2
40 (1 1/2) | PN 40 (EN 1092-1) 763 (30) 110 (4.33) 99 (3.9) 125 (4.92) | 80 (3.15) |424 /5513 27 /289 30/313
PN 63 (EN 1092-1) 745 (29.33) | 125 (4.92) (16.69 /21.699%)) | (59,5 /61,79) | (66,1 / 68,39%)

PN 100 (EN 1092-1)
CL150 (ASME B16.5)
CL300 (ASME B16.5)
CLB00 (ASME B16.5)
CL900 (ASME B16.5)
CL1500 (ASME B16.5)

763 (30) 98.6 (3.88)
756 (29.76) | 114.3 (4.5)

780 (30.71) | 124 (4.88)

JIS 10K 763 (30) 105 (4.13)
50 (2) PN 40 (EN 1092-1) 715 (28.15) | 125 (4.92)
PN 63 (EN 1092-1) 745 (29.33) | 135 (5.31)

(
(
(
PN 100 (EN 1092-1) | 757 (29.8) | 145 (5.71)
CL150 (ASME B16.5) | 715 (28.15) | 120.7 (4.75)

(

(

(

(
CL300 (ASME B16.5 763 (30) 127 (5.0)
CL600 (ASME B16.5 773(30.43) [127 (5.0)
790 (31.1) 165.1 (6.5)

)
)
)
CL900 (ASME B16.5)
CL1500 (ASME B16.5)
JIS 10K 715 (28.15) | 120 (4.72)
65 (2 1/2) | PN 40 (EN 1092-1) 763 (30) 145 (5.71)
CL150 (ASME B16.5) | 763 (30) 139.7 (5.5)
CL900 (ASME B16.5) | 800 (31.5) | 190.5 (7.5)
CL1500 (ASME B16.5)
JIS 10K 763 (30) 140 (5.51)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -8 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 80 and flange DN 65 ... 100
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 19: Devices with remote mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))
@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 80 (3") Approx. weight

DN / process connection L @ k Aluminum? Stainless steel?

65 (2 1/2%) |PN 16 (EN 1092-1) —4) —4) —4 —4
PN 40 (EN 1092-1) 910 (35.83) 145 (5.71) 70/ 719 (154.3 / 156.59) 73/ 749 (160.9 / 163.19)
PN 63 (EN 1092-1) 160 (6.30) 74 /759 (163.1 / 165.49) 77 /78%(169.8 / 172.09)
PN 100 (EN 1092-1) 170 (6.69) 78/ 793 (172 /174.29) 81 /823 (178.6 / 180.89)
CL150 (ASME B16.5) | —4 —4) —4 —4
CL300 (ASME B16.5) | 920 (36.22) 149.4 (5.88) 72 /73% (158.7 / 160.99) 75/ 76% (163.1 /167.69)
CL6B00 (ASME B16.5) 73 /749 (160.9 / 163.19) 76 /773 (167.6 / 169.89)
CL900 (ASME B16.5) | 965 (37.99) 190.5 (7.50) 90 /9193 (198.4 / 200.69) 93 /949 (205.3 / 207.239)
CL1500 (ASME B16.5)

Devices with terminal boxes made from aluminum.
Devices with terminal boxes made from stainless steel.
Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

On request

o=

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 80 (3")

Approx. weight

DN / process connection L Dk Aluminum? Stainless steel?

80 (39) PN 16 (EN 1092-1) 870 (34.25) 160 (6.30) 70/ 713 (154.3 / 156.59%) 73/ 743 (160.9 / 163.13)
PN 40 (EN 1092-1) 71/ 729 (156.5 / 158.79) 74 /759 (163.1 / 165.49)
PN 63 (EN 1092-1) 910 (35.83) 170 (6.69) 75/ 769 (163.1 /167.69) 78/ 799 (172.0 / 174.29)
PN 100 (EN 1092-1) 180 (7.09) 81 /823 (178.6 / 180.89) 84 /859 (185.2 / 187.49)
CL150 (ASME B16.5) | 880 (34.65) 152.4 (6.00) 71/ 723 (156.5 / 158.73)) 74 /759 (163.1 / 165.49)
CL300 (ASME B16.5) | 895 (35.24) 168.1 (6.62) 75/ 769 (163.1 /167.69) 78 /793 (172.0 / 174.29)
CL600 (ASME B16.5) | 920 (36.22) 78 /793 (172.0 / 174.29) 81/823 (178.6 / 180.83)
CL900 (ASME B16.5) | 1100 (43.31) 190.5 (7.50) 90/ 919 (198.4 / 200.6%) 93 /943 (205.3 / 207.233)
CL1500 (ASME B16.5) | 1130 (44.49) 203.2 (8.00) 102 /1039 (224.9 / 227.0%9) | 105/ 1069 (231.5/ 233.79)

100 (4%) PN 16 (EN 1092-1) 875 (34.45) 190 (7.48) 71/ 729 (156.5 / 158.79) 74 /759 (163 / 165.39)
PN 40 (EN 1092-1) 73 /749 (161 / 1639) 76 /779 (167.6 / 1709)
PN 63 (EN 1092-1) 1060 (41.73) 200 (7.87) 82 /833 (180.8 / 183.09) 85/ 869 (187.4 / 189.69)
PN 100 (EN 1092-1) 1080 (42.52) 210 (8.27) 90/ 913 (198.4 / 200.6%) 93 /943 (205.3 / 207.23%)
CL150 (ASME B16.5) | —4 —4) —4) —4)
CL300 (ASME B16.5) | 1075 (42.32) 200.2 (7.88) 87 /883 (191.8 / 194.03) 90/ 919 (198.4 / 200.6%)
CL600 (ASME B16.5) | 1100 (43.31) 215.9 (8.50) 97 /989 (213.9 / 216.19) 100/ 1013 (220.5 / 222.73)
CL900 (ASME B16.5) 1130 (44.49) 234.9 (9.25) 107 /1089 (235.9/238.13) | 110/ 1113 (242.5/ 244.79)
CL1500 (ASME B16.5) | 1150 (45.28) 241.3 (9.50) 122 /1239 (269.0 / 271.29) | 125/ 1269 (275.6 / 277.89)

Devices with terminal boxes made from aluminum.
Devices with terminal boxes made from stainless steel.

1)
2)
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".
4)

On request

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 100 and flange DN 80 ... 100
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 20: Devices with integral mount design
Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"
Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))
Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 100 (4") Approx. weight

DN / process connection L @ k Aluminum? Stainless steel?

80 (39 PN 16 (EN 1092-1) 1222 (48.11) 160 (6.30) 122/ 1233) (269 / 2713)) 124 /1263) (273 / 2783))
PN 40 (EN 1092-1) 123/ 1243) (271 /2733)) 125/ 1263) (276 / 2783))
PN 63 (EN 1092-1) 1234 (48.58) 170 (6.69) 127/ 1283) (280 / 2823)) 129/ 1303) (284 / 2873)
PN 100 (EN 1092-1) 180 (7.09) 129/ 1303) (284 / 2873)) 131/ 1323) (289 / 2913))
CL150 (ASME B16.5) | 1244 (48.98) 152.4 (6.00) 124 / 1253) (273 / 2763)) 126 /1273) (278 / 2803))
CL300 (ASME B16.5) 168.1 (6.62) 132 / 1333) (291 / 2933)) 134/ 1353) (295 / 2983))
CL600 (ASME B16.5) 168.1 (6.62) 135/ 1363) (298 / 3003)) 137/ 1383) (302 / 3043))
CL900 (ASME B16.5) | 1130 (44.49) 190.5 (7.50) 138/ 1393) (304 / 3063)) 140/ 1413) (307 / 3113))
CL1500 (ASME B16.5) | 1360 (45.67) 203.2 (8.00) 150/ 1513) (331 / 3353)) 152 / 1533) (355 / 3373))
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 100 (4") Approx. weight

DN / process connection L Dk Aluminum? Stainless steel?

100 (4%) PN 16 (EN 1092-1) 1122 (44.17) 180 (7.09) 119/ 1203) (262 / 2653)) 122/ 1233) (269 / 2713))
PN 40 (EN 1092-1) 1144 (45.04) 190 (7.48) 122/ 1233) (269 / 2713)) 125/ 1263) (276 / 2783))
PN 63 (EN 1092-1) 1304 (51.34) 138 (5.43) 129 / 1303) (248 / 2873)) 132/ 1333) (291 / 2933))
PN 100 (EN 1092-1) 1334 (52.52) 150 (5.91) 137 / 1383) (302 / 3043)) 140/ 1413) (309 / 3113))
CL150 (ASME B16.5) | 1144 (45.04) 190.5 (7.50) 123/ 1243) (271 / 2733)) 126/ 1273) (278 / 2803))
CL300 (ASME B16.5) | 1324 (52.13) 200.2 (7.88) 135 / 1363) (298 / 3003)) 138 / 1393) (304 / 3063))
CL600 (ASME B16.5) | 1354 (53.31) 215.9 (8.50) 137 / 1383) (302 / 3043)) 140/ 1413) (309 / 3113))
CL900 (ASME B16.5) | 1380 (54.33) 234.9 (9.25) 157 / 1583) (346 / 3483)) 159 / 160 (350 / 3533))
CL1500 (ASME B16.5) | 1400 (55.12) 241.3 (9.50) 171 /1723) (377 / 3793)) 173/ 1743) (381 / 3843))

150 (6%) PN 16 (EN 1092-1) 1300 (51.18) 240 (9.44) 128/ 1293) (282 / 2843)) 130/ 1313) (287 / 2893))
PN 40 (EN 1092-1) 250 (9.84) 136 / 1373) (300 / 3023)) 138/ 1393) (304 / 3063))

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 150 and flange DN 150
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 21: Devices with integral mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"
@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))

@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 150 (6") Approx. weight

DN / process connection L @ k Aluminum? Stainless steel?

150 (6%) PN 16 (EN 1092-1) 1421 (55.94) 240 (9.45) 174 / 1759 (384 / 3869) 177 /1789 (390 / 3929)
PN 40 (EN 1092-1) 1461 (57.52) 250 (9.84) 182 / 1839 (401 / 4039) 185/ 1869 (407 / 4109)
CL150 (ASME B16.5) | 1485 (58.46) 241.3 (9.50) 181 /1823 (399 / 4019) 184 / 1859 (405 / 4089)
CL300 (ASME B16.5) | 1505 (59.25) 269.7 (10.62) 199 / 2009 (439 / 4419) 202 / 2033 (455 / 4489)
CL600 (ASME B16.5) | 15655 (61.22) 292.1 (11.50) 221 /2223 (487 / 4899) 224 / 2259 (494 / 4969)
CL900 (ASME B16.5) | 1605 (63.19) 317.5 (12.5) 245/ 2469 (540 / 5429) 248 / 2499 (547 / 5499)
CL1500 (ASME B16.5) | 1665 (65.55) 287 /2889 (633 / 6359) 290 /2919 (639 / 6429)

1) Devices with transmitter housing made from aluminum.
2) Devices with transmitter housing made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -5 mm (+0 / -0.2 inch)
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Devices DN 15 ... 150 in NAMUR standard installation lengths (order option S5)
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 22: Devices with integral mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"
@ Flange in accordance with EN 1092-1 @ flow direction

Sensor with measuring agents made from stainless steel

Meter tube Process connection L Ik DA B C E Approx. weight
Aluminum? Stainless
steel?
DN 15 (1/2%) DN 15 (1/2) / PN 40 (EN 1092-1) | 510 60 (2.4) | 44.5 77 46 (1.8) | 350/ 4779 9.5/10.59 12.5/13.59
(20.08) (1.8) (3.0) (18.78/18.78%)| (20.9 / 23.29) |(27.6 / 29.89)
DN 25 (19) DN 25 (1) / PN 40 (EN 1092-1) 600 75 (3.0) | 69.5 103 62 387 /5149 11/129 14 /159
(23.62) (2.74) | (4.06) |(2.44) |(15.24/16.349)|(24.3/26.53)) |(30.9/ 33.13)
DN 50 (1) DN 50 (1) / PN 40 (EN 1092-1) 715 125 99 125 80 424 /5513 27 /283 30/313)
(28.15) |(4.92) |(3.9) (4.92) |(8.15) |[(16.69/21.699)|(59.5/61.7%) |(66.1/68.3%)
DN 80 (3") DN 80 (3") / PN 40 (EN 1092-1) 915 160 155 183 123 502 / 6299 70/ 713 73/ 749
(36.02) |(6.30) |(6.1) (7.2) (4.84) | (19.76/24.76%)| (154 / 1573) (161 / 1639)
DN 100 (4") DN 100 (4") / PN 16 (EN 1092-1) 1400 180 195 261 168 612 /7399 11971209 122 /1233
(65.12) |(7.09) |(7.68) |(10.28) | (6.61) |(24.1/29.19) |(262 /2659) (269 / 2719)
DN 150 (8") DN 150 (6") / PN 16 (EN 1092-1) 1700 240 260 320 205 701 /8289 174 /1759 177 /1783
(66.93) |(9.45) |(10.24) |(12.6) |(8.07) |(27.6/32.6%) |(384/3869%) (390 / 3929)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -8 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 15 ... 80 and connections in accordance with DIN 11851, DIN 32676,

DIN 1SO 228, ASME BPE and ASME B 1.20.1

All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 23: Devices with integral mount design

@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

G11813

@ Threaded spud in accordance with DIN 11851 @ Flow direction @ Terminal in accordance with DIN 32676 and ASME BPE

@ Internal-thread connection in accordance with DIN ISO 228
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ... 3") and process connection in accordance with
DIN 11851

Meter Process L @ DA @ Di A B C E Approx. weight
tube connection
DN DN PN Aluminum?) | Stainless
steel?
5(1/2) |10 (3/8%) 40 413 (16.3) |RD 28x1/8" 0(0.39) |44.5 77 46 350/ 4779 9/109 12/13%)
15 (1/2%) RD 34x1/8" 6(0.63) |(1.75) |[(3.03) |(1.81) |(13.78/18.789) (20 /7 229) (27 / 299)
20 (3/4%) RD 44x1/6" 0(0.79)
25 (1% 20 (3/4%) 590 (23.2) |RD 44x1/6" 0(0.79) |69.5 103 62 387 /5149 11/129 14 /159
25 (1%) RD 52x1/6" 6(1.02) |(2.74) |(4.06) |(2.44) |(15.24/16.349) (24 /7 279) (81 /339)
40 (1 1/27) RD 65x1/6" 8 (1.5)
50 (29) 0(11/27) 763 (30.0) |RD 65x1/6" 8 (1.5) 99 125 80 424 /5519 27 /289 30/319
50 (2) 25 740 (29.1) |RD 78x1/6" 0(1.97) |(3.46) |[(4.92) |(3.15) |(16.69/21.693) (60 / 629) (66 / 68%)
5 (2 1/2%) RD 95x1/6" 6 (2.6)
80 (3%) 5 (2 1/2%) 990 (39.0) |RD 95x1/6" 6 (2.6) 155 183 123 502 / 6293 68 /693 717729
80 (3%) 940 (37.0) |RD 110x1/4" | 81 (3.19) |(6.10) |(7.20) |(4.84) |(19.76/24.769) (150 / 1523) | (157 / 1599)
100 (4%) RD 130x1/4" | 100 (3.94)

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ... 3") and process connection in accordance with
DIN 32676

Meter Process L @ DA @ Di A B C E Approx. weight
tube connection
DN DN PN Aluminum?) | Stainless
steel?
5(1/2) |10 (3/8%) 40 410 (16.1) |34 (1.34) 0 (0.39) 44.5 77 46 350/ 4779 9/109 12/13%)
15 (1/2%) 6 (0.63) (1.75) |(3.08) |(1.81) |(18.78/18.789) (20 /7 229) (27 / 299)
20 (3/4%) 0 (0.79)
25 (1% 20 (3/4%) 590 (23.2) 0(0.79) 69.5 103 62 387 /5149 11/129 14 /159
25 (1%) 50.5 (1.99) 6 (1.02) (2.74) | (4.06) |(2.44) |(15.24/16.349) (24 /7 279) (817 339)
40 (1 1/27) 8 (1.5)
50 (29) 0(11/27) 763 (30.0) 8 (1.5) 99 125 80 424 /5519 27 /289 30/319
50 (2) 25 740 (29.1) |64 (2.52) 0 (1.97) (3.46) | (4.92) |(3.15) |(16.69/21.699) (60 / 629) (66 / 689)
5 (2 1/2%) 9 58) 6 (2.6)
80 (3%) 5(21/2%) |10 950 (37.4) 6 (2.6) 155 183 123 502 / 6293 68 /693 717729
80 (3“) 910 (35.83) [ 106 (4.17) |81 (3.19) (6.10) | (7.20) | (4.84) [(19.76/24.769) (150 / 1529) | (157 / 1599)
100 (4%) 119 (4.69) | 100 (3.94)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -8 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ...

3") and process connection in accordance with

ASME BPE

Meter Process L @ DA @ Di OA B C E Approx. weight

tube connection

DN DN PN Aluminum?) | Stainless

steel?

15 (1/2%) | 3/8“-Type A 10 | — — — 44.5 7 46 350/ 4779 9/109 12/13%
1/2“-Type A 433 (17.05) |25 (0.98) 9.4(0.37) |(1.75) |(3.03) |(1.81) |(13.78/18.78%) |(20/22%) (27 7 299)
3/4“-Type A — — —

25 (1Y) 3/4“-Type A — — — 69.5 103 62 387 /5149 11/129 14 /159
1“-Type B 590 (23.23) |50.4 (1.98) | 22.1(0.87) |(2.74) |(4.06) |(2.44) |(15.24/16.343) |(24/279) (31/339)
11/2“-Type B - — -

50 (2%) 11/2“-Type B — — — 99 125 80 424 /5519 27 /289 30/313
2“-Type B 740 (29.13) |63.9 (2.52) | 47.5(1.87) |(3.46) |(4.92) |(3.15) |(16.69/21.693) | (60 /62%) (66 / 689)
2 1/2"-Type B — — —

80 (39 2 1/2"-Type B 950 (37.40) |77.4 (3.05) |60.2 (2.37) | 155 183 183 502 / 6299 68 /693 717729
3“-Type B 910 (35.83) |90.9 (3.19) |72.9 (2.87) |(6.10) |(7.20) |(7.20) |(19.76/24.769) (150 / 1529) | (157 / 1599)
4“-Type B 910 (35.83) | 118.9 (4.68) | 97.4 (3.83)

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ...
DIN 1SO 228 and ASME B 1.20.1

3") and process connection in accordance with

Meter Process L GL WS4 WS L OA B C E Approx. weight
tube connection
DN DN/G PN Aluminum?” | Stainless
steel?
15 (1/2%) |8 (1/4%)/ 100 | 450 10 19 10 44.5 7 46 350/ 4779 9/109 12/13%
G 1/4* (17.72) |(0.39) (0.39) (1.75) (3.03) |(1.81) |(13.78/18.789) (20 / 229)) (27 /1 299)
15 (1/2%) / 138.5 27 15
G 172" (0.53) (0.59)
2519 /G 1" 490 17 50 20
(19.29) |(0.67) (0.79)
15 (1/2%)/ 450 15.6 27 15
1/2 NPT (17.72) |(0.61) (0.59)
1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".
4) Dimension SW: Width across flats specified in mm.

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Dimensions for devices with remote mount design
Devices with meter tube nominal diameter DN 15 ... 50 and flange DN 10 ... 65
All specified dimensions and weights are in mm (inch) or kg (Ib).

100 (3.94)

EBI

G10844-01

Fig. 24: Devices with remote mount design

@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))
@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 (1/2") Approx. weight
DN / process connection L Jk A B C E Aluminum? Stainless
steel?
10 (3/8) PN 40 (EN 1092-1) 385 (15.2) 60 (2.4) 445 (1.8) | 77 (3.0) 46 (1.8) 227 / 3543 9/10% 12/13%
JIS 10K 385 (15.2) 65 (2.6) (8.94 / 13.949)) | (19.8 / 229) (26.5/28.79)
15 (1/2) PN 40 (EN 1092-1) 385 (15.2) 65 (2.6)
PN 63 (EN 1092-1) 403 (15.9) 75 (3.0)

PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 435 (17.1) | 60.5 (2.4)
CL300 (ASME B16.5) | 421 (16.6) | 66.7 (2.6)
( )
)

CL600 (ASME B16.5
CL900 (ASME B16.5
CL1500 (ASME B16.5)

421 (16.6) 82.6 (3.3)

JIS 10K 385 (15.2) |70 (2.8)
20 (3/4) | PN 40 (EN 1092-1) 421 (16.6) |75 (3.0)

CL150 (ASME B16.5) | 421 (16.6) |69.9 (2.8)

JIS 10K 421 (16.6) |75 (3.0)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 25 (1")

Approx. weight

DN / process connection L Ok DA B C E Aluminum? Stainless
steel?
20 (3/4) PN 40 (EN 1092-1) 576 (22.7) 75 (3.0) 69.5 103 (4.06) | 62 (2.44) | 266 /3933 11/129 14 /159
CL150 (ASME B16.5) | 575 (22.6) 69.9 (2.8) (2.74) (10.5/15.479) | (24,3 / 26.5%) |(30.9/ 33.19)
JIS 10K 576 (22.7) 75 (3.0)
25 (1) PN 40 (EN 1092-1) 525 (20.7) 85 (3.3)
PN 63 (EN 1092-1) 564 (22.2) 100 (3.9)
PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 575 (22.6) 79.2 (3.1)
CL300 (ASME B16.5) | 575 (22.6) 88.9 (3.5)
CL600 (ASME B16.5)
CL900 (ASME B16.5) | 575 (22.6) 82.6 (3.25)
CL1500 (ASME B16.5)
JIS 10K 525 (20.7) 90 (3.54)
40 (1 1/2) | PN 40 (EN 1092-1) 576 (22.7) 110 (4.33)
PN 63 (EN 1092-1) 572 (22.5) 125 (4.92)
PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 576 (22.7) 98.6 (3.88)
CL300 (ASME B16.5) | 576 (22.7) 114.3 (45.0)
CL600 (ASME B16.5)
JIS 10K 576 (22.7) 105 (4.13)

1) Devices with terminal boxes made from aluminum.

2) Devices with terminal boxes made from stainless steel.

3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 50 (2") Approx. weight
DN / process connection L Jk A B (o} E Aluminum? Stainless
steel?
40 (1 1/2) | PN 40 (EN 1092-1) 763 (30) 110 (4.33) 99 (3.9) 125 (4.92) | 80 (3.15) | 303 /4303 27 /283 30/313
PN 63 (EN 1092-1) 745 (29.33) | 125 (4.92) (11.9/16.93%) |(59,5/61,79) |(66,1/68,39%)

PN 100 (EN 1092-1)
CL150 (ASME B16.5) | 763 (30) 98.6 (3.88)
CL300 (ASME B16.5) | 756 (29.76) |114.3 (4.5)
( )
)

CL600 (ASME B16.5
CL900 (ASME B16.5
CL1500 (ASME B16.5)

780 (30.71) | 124 (4.88)

JIS 10K 763 (30) 105 (4.13)
50 (2) PN 40 (EN 1092-1) 715 (28.15) | 125 (4.92)
PN 63 (EN 1092-1) 745 (29.33) | 135 (5.31)

(
(
(
PN 100 (EN 1092-1) | 757 (29.8) | 145 (5.71)
CL150 (ASME B16.5) | 715 (28.15) |120.7 (4.75)

(

(

(

(

CL300 (ASME B16.5) | 763 (30) 127 (5.0)

CL600 (ASME B16.5) | 773 (30.43) | 127 (5.0)

CL900 (ASME B16.5) | 790 (31.1) | 165.1 (6.5)
CL1500 (ASME B16.5)
JIS 10K 715 (28.15) | 120 (4.72)
65 (2 1/2) | PN 40 (EN 1092-1) 763 (30) 145 (5.71)
CL150 (ASME B16.5) | 763 (30) 139.7 (5.5)
CL900 (ASME B16.5) | 800 (31.5) |190.5 (7.5)
CL1500 (ASME B16.5)
JIS 10K 763 (30) 140 (5.51)

)
)
)
)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -8 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 80 and flange DN 65 ... 100
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 25: Devices with remote mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"
@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))

@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 80 (3") Approx. weight

DN / process connection L @ k Aluminum?) Stainless steel?

65 (2 1/2*) |PN 16 (EN 1092-1) —4 —4) —4 —4
PN 40 (EN 1092-1) 910 (35.83) 145 (5.71) 70/ 713 (154.3 / 156.59) 73/ 749 (160.9 / 163.19)
PN 63 (EN 1092-1) 160 (6.30) 74 /759 (163.1 / 165.49) 77 /78%(169.8 / 172.09)
PN 100 (EN 1092-1) 170 (6.69) 78/ 793 (172 /174.29) 81 /823 (178.6 / 180.89)
CL150 (ASME B16.5) | —4 —4) —4 —4
CL300 (ASME B16.5) | 920 (36.22) 149.4 (5.88) 72/ 73% (158.7 / 160.99) 75/ 769 (163.1 /167.69)
CL600 (ASME B16.5) 73/ 749 (160.9 / 163.19) 76 /779 (167.6 / 169.89)
CL900 (ASME B16.5) | 965 (37.99) 190.5 (7.50) 90 /919 (198.4 / 200.69) 93 /943 (205.3 / 207.239)
CL1500 (ASME B16.5)

o=

On request

Devices with terminal boxes made from aluminum.
Devices with terminal boxes made from stainless steel.
Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 80 (3")

Approx. weight

DN / process connection L Dk Aluminum? Stainless steel?

80 (39) PN 16 (EN 1092-1) 870 (34.25) 160 (6.30) 70/ 713 (154.3 / 156.59%) 73/ 743 (160.9 / 163.13)
PN 40 (EN 1092-1) 71/ 729 (156.5 / 158.79) 74 /759 (163.1 / 165.49)
PN 63 (EN 1092-1) 910 (35.83) 170 (6.69) 75/ 769 (163.1 /167.69) 78/ 799 (172.0 / 174.29)
PN 100 (EN 1092-1) 180 (7.09) 81 /823 (178.6 / 180.89) 84 /859 (185.2 / 187.49)
CL150 (ASME B16.5) | 880 (34.65) 152.4 (6.00) 71/ 723 (156.5 / 158.73)) 74 /759 (163.1 / 165.49)
CL300 (ASME B16.5) | 895 (35.24) 168.1 (6.62) 75/ 769 (163.1 /167.69) 78 /793 (172.0 / 174.29)
CL600 (ASME B16.5) | 920 (36.22) 78 /793 (172.0 / 174.29) 81/823 (178.6 / 180.83)
CL900 (ASME B16.5) | 1100 (43.31) 190.5 (7.50) 90/ 919 (198.4 / 200.6%) 93 /943 (205.3 / 207.233)
CL1500 (ASME B16.5) | 1130 (44.49) 203.2 (8.00) 102 /1039 (224.9 / 227.0%9) | 105/ 1069 (231.5/ 233.79)

100 (4%) PN 16 (EN 1092-1) 875 (34.45) 190 (7.48) 71/ 729 (156.5 / 158.79) 74 /759 (163 / 165.39)
PN 40 (EN 1092-1) 73 /749 (161 / 1639) 76 /779 (167.6 / 1709)
PN 63 (EN 1092-1) 1060 (41.73) 200 (7.87) 82 /833 (180.8 / 183.09) 85/ 869 (187.4 / 189.69)
PN 100 (EN 1092-1) 1080 (42.52) 210 (8.27) 90/ 913 (198.4 / 200.6%) 93 /943 (205.3 / 207.23%)
CL150 (ASME B16.5) | —4 —4) —4) —4)
CL300 (ASME B16.5) | 1075 (42.32) 200.2 (7.88) 87 /883 (191.8 / 194.03) 90/ 919 (198.4 / 200.6%)
CL600 (ASME B16.5) | 1100 (43.31) 215.9 (8.50) 97 /989 (213.9 / 216.19) 100/ 1013 (220.5 / 222.73)
CL900 (ASME B16.5) 1130 (44.49) 234.9 (9.25) 107 /1089 (235.9/238.13) | 110/ 1113 (242.5/ 244.79)
CL1500 (ASME B16.5) | 1150 (45.28) 241.3 (9.50) 122 /1239 (269.0 / 271.29) | 125/ 1269 (275.6 / 277.89)

Devices with terminal boxes made from aluminum.
Devices with terminal boxes made from stainless steel.

1)
2)
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".
4)

On request

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 100 and flange DN 80 ... 100
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 26: Devices with remote mount design

@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))
@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 100 (4") Approx. weight

DN / process connection L @k Aluminum? Stainless steel?

80 (39 PN 16 (EN 1092-1) 1222 (48.11) 160 (6.30) 122/ 1233) (269 / 2713)) 124/ 1263) (273 / 2783))
PN 40 (EN 1092-1) 123/ 1243) (271 /2733)) 125/ 1263) (276 / 2783))
PN 63 (EN 1092-1) 1234 (48.58) 170 (6.69) 127 / 1283) (280 / 2823)) 129 / 1303) (284 / 2873)
PN 100 (EN 1092-1) 180 (7.09) 129/ 1303) (284 / 2873)) 131/ 1323) (289 / 2913))
CL150 (ASME B16.5) | 1244 (48.98) 152.4 (6.00) 124 / 1253) (273 / 2763)) 126/ 1273) (278 / 2803))
CL300 (ASME B16.5) 168.1 (6.62) 132/ 1333) (291 / 2933)) 134/ 1353) (295 / 2983))
CL600 (ASME B16.5) 168.1 (6.62) 135/ 1363) (298 / 3003)) 137/ 1383) (302 / 3043))
CL900 (ASME B16.5) | 1130 (44.49) 190.5 (7.50) 138/ 1393) (304 / 3063)) 140/ 1413) (307 / 3113))
CL1500 (ASME B16.5) | 1360 (45.67) 203.2 (8.00) 150/ 1513) (331 / 3353)) 152/ 1533) (355 / 3373))
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 100 (4") Approx. weight

DN / process connection L Dk Aluminum? Stainless steel?

100 (4%) PN 16 (EN 1092-1) 1122 (44.17) 180 (7.09) 119/ 1203) (262 / 2653)) 122/ 1233) (269 / 2713))
PN 40 (EN 1092-1) 1144 (45.04) 190 (7.48) 122/ 1233) (269 / 2713)) 125/ 1263) (276 / 2783))
PN 63 (EN 1092-1) 1304 (51.34) 138 (5.43) 129 / 1303) (248 / 2873)) 132/ 1333) (291 / 2933))
PN 100 (EN 1092-1) 1334 (52.52) 150 (5.91) 137 / 1383) (302 / 3043)) 140/ 1413) (309 / 3113))
CL150 (ASME B16.5) | 1144 (45.04) 190.5 (7.50) 123/ 1243) (271 / 2733)) 126/ 1273) (278 / 2803))
CL300 (ASME B16.5) | 1324 (52.13) 200.2 (7.88) 135 / 1363) (298 / 3003)) 138 / 1393) (304 / 3063))
CL600 (ASME B16.5) | 1354 (53.31) 215.9 (8.50) 137 / 1383) (302 / 3043)) 140/ 1413) (309 / 3113))
CL900 (ASME B16.5) | 1380 (54.33) 234.9 (9.25) 157 / 1583) (346 / 3483)) 159 / 160 (350 / 3533))
CL1500 (ASME B16.5) | 1400 (55.12) 241.3 (9.50) 171 /1723) (377 / 3793)) 173/ 1743) (381 / 3843))

150 (6%) PN 16 (EN 1092-1) 1300 (51.18) 240 (9.44) 128/ 1293) (282 / 2843)) 130/ 1313) (287 / 2893))
PN 40 (EN 1092-1) 250 (9.84) 136 / 1373) (300 / 3023)) 138/ 1393) (304 / 3063))

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 150 and flange DN 150
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 27: Devices with remote mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"
@ Flange in accordance with EN 1092-1, ASME B16.5, ISO 7005 (connection dimensions for ASME flanges in accordance with ASME B16.5 (ANSI))

@ Flow direction

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 150 (6") Approx. weight

DN / process connection L @ k Aluminum? Stainless steel?

150 (6%) PN 16 (EN 1092-1) 1421 (55.94) 240 (9.45) 174 /1759 (384 / 3869) 177 /1783 (390 / 3923)
PN 40 (EN 1092-1) 1461 (57.52) 250 (9.84) 182 /1833 (401 / 4039) 185 /1869 (407 / 4109)
CL150 (ASME B16.5) | 1485 (58.46) 241.3 (9.50) 181 /1823 (399 / 4019) 184 / 1853 (405 / 4089)
CL300 (ASME B16.5) | 1505 (59.25) 269.7 (10.62) 199 / 2009 (439 / 4419) 202 /203 (455 / 4489)
CL600 (ASME B16.5) | 1555 (61.22) 292.1 (11.50) 221 /2229 (487 / 4899) 224 /2259 (494 / 4969)
CL900 (ASME B16.5) | 1605 (63.19) 317.5 (12.5) 245/ 2469 (540 / 5429) 248 / 2499) (547 / 5499)
CL1500 (ASME B16.5) | 1665 (65.55) 287 /2889 (633 / 6359) 290/ 2919) (639 / 6429)

1) Devices with transmitter housing made from aluminum.
2) Devices with transmitter housing made from stainless steel.

3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -5 mm (+0 / -0.2 inch)
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Devices DN 15 ... 150 in NAMUR standard installation lengths (order option S5)
All specified dimensions and weights are in mm (inch) or kg (Ib).
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Fig. 28: Devices with remote mount design
@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Flange in accordance with EN 1092-1 @ flow direction

G11807

Sensor with measuring agents made from stainless steel

Meter tube Process connection L Jk OA B (o} E Approx. weight
Aluminum? Stainless
steel?
DN 15 (1/2%) DN 15 (1/2)/ PN 40 (EN 1092-1) | 510 60 (2.4) | 44.5 77 46 (1.8) | 227.5/354.59 |9.5/10.59 12.5/13.59
(20.08) (1.8) (3.0) (9.0/14.09) (20.9/23.2%) |(27.6/29.89)
DN 25 (19) DN 25 (1) / PN 40 (EN 1092-1) 600 75 (3.0) | 69.5 1083 62 266.5/393.59 |11/129 14 /159
(23.62) (2.74) | (4.06) |(2.44) |(10.5/15.59) |(24.3/26.53)) |(30.9/33.13)
DN 50 (19) DN 50 (1) / PN 40 (EN 1092-1) 715 125 99 125 80 303.5/430.59 |27 /289 30/ 313)
(28.15) |(4.92) |(3.9) (4.92) |(8.15) |[(11.9/16.99) |(59.5/61.79) |(66.1/68.39)
DN 80 (3") DN 80 (3") / PN 40 (EN 1092-1) 915 160 155 183 123 394.5/521.6% |70/ 713 73/ 749
(36.02) |(6.30) |(6.1) (7.2) (4.84) |(156.5/20.5%) |(154/1579) (161 /1639)
DN 100 (4") DN 100 (4") / PN 16 (EN 1092-1) 1400 180 195 261 168 490.5/617.5% | 119/1209 122 /1239
(65.12) |(7.09) |(7.68) |(10.28) | (6.61) |[(19.3/24.3%) |(262/2659) (269 / 2719)
DN 150 (8") DN 150 (6") / PN 16 (EN 1092-1) 1700 240 260 320 205 579.5/706.5%9 | 174 /1759 177 /1783
(66.93) |(9.45) |(10.24) |(12.6) |(8.07) |(22.8/27.8%) |(384/3869) (390 / 3929)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Devices with meter tube nominal diameter DN 15 ... 80 and connections in accordance with DIN 11851, DIN 32676,
DIN ISO 228, ASME BPE and ASME B 1.20.1
All specified dimensions and weights are in mm (inch) or kg (Ib).

@100 (3.94)

127 (5.0)

~d - ]
—

® o ®
Sy sdl L
L 1GL|
Ll G11808

Fig. 29: Devices with remote mount design

@ Option TE1 "Extended tower length" or option PR4 / PR5 / PR6 / PR7 "Pressure-resistant sensor housing"

@ Threaded spud in accordance with DIN 11851 @ Flow direction @ Terminal in accordance with DIN 32676 and ASME BPE
@ Internal-thread connection in accordance with DIN ISO 228 and ASME B 1.20.1
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Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ... 3") and process connection in accordance with
DIN 11851

Meter Process L @ DA @ Di A B C E Approx. weight
tube connection
DN DN PN Aluminum?) | Stainless
steel?
5(1/2) |10 (3/8%) 40 413 (16.3) |RD 28x1/8" 0(0.39) |44.5 77 46 227.5/354.59 9/109 12/13%)
15 (1/2%) RD 34x1/8" 6(0.63) |(1.75) |(3.03) |(1.81) |(9.0/14.09) (20 /7 229) (27 / 299)
20 (3/4%) RD 44x1/6" 0(0.79)
25 (1% 20 (3/4%) 590 (23.2) |RD 44x1/6" 0(0.79) |69.5 103 62 266.5/ 393.59 11/129 14 /159
25 (1Y) RD 52x1/6" 6(1.02) |(2.74) |(4.06) |(2.44) |(10.5/156.59) (24 7 279) (81 /339)
40 (1 1/27) RD 65x1/6" 8 (1.5)
50 (29) 0(11/27) 763 (30.0) |RD 65x1/6" 8 (1.5) 99 125 80 303.5 / 430.5%9 27 /289 30/319
50 (2) 25 740 (29.1) |RD 78x1/6" 0(1.97) [(3.46) |(4.92) |(3.15) |(11.9/16.99) (60 / 629) (66 / 68%)
5 (2 1/2%) RD 95x1/6" 6 (2.6)
80 (3%) 5 (2 1/2%) 990 (39.0) |RD 95x1/6" 6 (2.6) 155 183 123 394.5/521.5%9 68 /693 717729
80 (3%) 940 (37.0) |RD 110x1/4" | 81 (3.19) |(6.10) |(7.20) |(4.84) |(15.5/20.59) (150 / 1523) | (157 / 1599)
100 (4%) RD 130x1/4" | 100 (3.94)

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ... 3") and process connection in accordance with
DIN 32676

Meter Process L @ DA @ Di A B C E Approx. weight
tube connection
DN DN PN Aluminum?) | Stainless
steel?
5(1/2) |10 (3/8%) 40 410 (16.1) |34 (1.34) 0(0.39) 44.5 77 46 227.5/354.59 9/109 12/13%)
15 (1/2%) 6 (0.63) (1.75) | (3.03) |(1.81) [(9.0/14.0%) (20 /7 229) (27 7 299)
20 (3/4%) 0(0.79)
25 (1% 20 (3/4%) 590 (23.2) 0 (0.79) 69.5 1083 62 266.5/ 393.59 11/129 14 /159
25 (1%) 50.5 (1.99) 6 (1.02) (2.74) | (4.06) |(2.44) |(10.5/15.59) (24 7 279) (81 /3839)
40 (1 1/27) 8 (1.5)
50 (29) 0(11/27) 763 (30.0) 8 (1.5) 99 125 80 303.5 / 430.5%9 27 /289 30/319
50 (2) 25 740 (29.1) |64 (2.52) 0 (1.97) (3.46) | (4.92) |(3.15) [(11.9/16.99) (60 /7 629) (66 / 689)
5(21/2%) 91 (3.58) 6 (2.6)
80 (3%) 5(21/2%) |10 950 (37.4) 6 (2.6) 155 183 123 394.5/521.5%9 68 /693 717729
80 (3“) 910 (35.83) | 106 (4.17) |81 (3.19) (6.10) | (7.20) | (4.84) |(15.5/20.59) (150 / 1523) | (157 / 1599)
100 (4%) 119 (4.69) | 100 (3.94)

1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".

Tolerance for dimension L: +0 / -8 mm (+0 / -0.018 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ...

3") and process connection in accordance with

ASME BPE

Meter Process L @ DA @ Di DA B C E Approx. weight

tube connection

DN DN PN Aluminum? | Stainless

steel?

15 (1/2% | 3/8“-Type A 10 | — — — 44.5 7 46 227.5/354.5% 9/109 12/13%
1/2"-Type A 433 (17.05) |25 (0.98) 9.4 (0.37) |(1.75) |(3.03) |(1.81) [(9.0/14.09) (20 / 229)) (27 /1 299)
3/4“-Type A — — —

25 (1Y) 3/4“-Type A — — — 69.5 103 62 266.5 / 393.59 11/129 14 /159
1“-Type B 590 (23.23) |50.4 (1.98) | 22.1(0.87) |(2.74) |(4.06) |(2.44) |(10.5/15.59) (24 7 279) (31/339)
11/2“-Type B - — -

50 (2%) 11/2-Type B — — — 99 125 80 303.5/430.5% 27 /283 30/313)
2“-Type B 740 (29.13) | 63.9 (2.52) | 47.5(1.87) |(3.46) |(4.92) |(3.15) |(11.9/16.99) (60 / 629) (66 / 689)
2 1/2"-Type B — — —

80 (3%) 2 1/2“-Type B 950 (37.40) | 77.4 (3.05) |60.2 (2.37) [155 183 183 394.5/521.5% 68 /699 71/729
3“-Type B 910 (35.83) |90.9 (3.19) |72.9(2.87) |(6.10) |(7.20) |(7.20) |(15.5/20.59) (150 / 1529) | (157 / 1599)
4“-Type B 910 (35.83) | 118.9 (4.68) | 97.4 (3.83)

Sensor with measuring agents made from stainless steel

Dimensions for sensors featuring meter tubes with nominal diameter DN 15 ... 80 (1/2" ...
DIN 1SO 228 and ASME B 1.20.1

3") and process connection in accordance with

Meter Process L GL WS4 WS L OA B C E Approx. weight
tube connection
DN DN/G PN Aluminum?” | Stainless
steel?
15 (1/2%) |8 (1/4%)/ 100 | 450 10 19 10 44.5 7 46 227.5/354.5% 9/109 12/13%9
G 1/4* (17.72) |(0.39) (0.39) (1.75) (8.03) |(1.81) [(9.0/14.09) (20 / 229) (27 / 299)
15 (1/2%) / 13.5 27 15
G 172" (0.53) (0.59)
2519 /G 1" 490 17 50 20
(19.29) |(0.67) (0.79)
15 (1/2%)/ 450 15.6 27 15
1/2 NPT (17.72) |(0.61) (0.59)
1) Devices with terminal boxes made from aluminum.
2) Devices with terminal boxes made from stainless steel.
3) Devices with option TE1 "extended tower length" or option PR4 / PR5 / PR6 / PR7 "pressure-resistant sensor housing".
4) Dimension SW: Width across flats specified in mm.

Tolerance for dimension L: +0 / -3 mm (+0 / -0.018 inch)

40 DS/FCB300/FCH300-EN Rev. G | CoriolisMaster FCB330, FCB350, FCH330, FCH350



Dimensions for devices with measuring agents made from nickel alloy
Sensor with measuring agents made from C4 or C22 nickel alloy
For devices with measuring agents made from C4 or C22 nickel alloy, the installation length (L) is different from previous tables.

All other dimensions and the weight are unchanged. All dimensions specified in mm (inch).

Dimensions for sensors with process connection in accordance with EN 1092-1 and ASME B16.5 (ANSI)

Meter tube | Process L

nominal connection EN 1092-1 ASME CL JIS 10K

diameter PN 16 PN 40 PN 63 PN 100 CL150 CL300 CL600

DN 15 (1/2%) | DN 10 (1/4") — 449 (17.7) 449 (17.7) 449 (17.7) — — — 449 (17.7)
DN 15 (1/2) — 442 (17.4) 442 (17.4) 442 (17.4) 442 (17.4) 442 (17.4) 442 (17.4) 442 (17.4)
DN 20 (3/4%) — 428 (16.9) 428 (16.9) 428 (16.9) 428 (16.9) 428 (16.9) 428 (16.9) 428 (16.9)

DN 25 (19) DN 20 (3/4%) — 646 (25.4) 646 (25.4) 646 (25.4) 646 (25.4) 646 (25.4) 646 (25.4) 646 (25.4)
DN 25 (19) — 614 (24.2) 614 (24.2) 614 (24.2) 614 (24.2) 614 (24.2) 614 (24.2) 614 (24.2)
DN 40 (1 1/2%) | — 576 (22.7) 576 (22.7) 576 (22.7) 576 (22.7) 576 (22.7) 576 (22.7) 576 (22.7)

DN 50 (2% DN 40 (1 1/2%) | — 814 (32.0) 814 (32.0) 814 (32.0) 814 (32.0) 814 (32.0) 814 (32.0) 814 (32.0)
DN 50 (2) — 764 (30.1) 764 (30.1) 764 (30.1) 764 (30.1) 764 (30.1) 764 (30.1) 764 (30.1)
DN 65 (2 1/2%) | — 819 (32.2) 819 (32.2) 819 (32.2) 792 (31.2) 792 (31.2) 792 (31.2) 819 (32.2)

DN 80 (3% DN 65 (2 1/2%) | — 1021 (40.2) | 1021 (40.2) | 1021 (40.2) |1021 (40.2) |1021 (40.2) |1021(40.2) | 1021 (40.2)
DN 80 (3) — 971 (38.2) — 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2)
DN 100 (4) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2) 971 (38.2)

DN 100 (4*) | DN 80 (3“) 1357 (63.4) | 1357 (63.4) | 1357 (53.4) |1357 (63.4) |1357 (53.4) | 1357 (63.4) | 1357 (63.4) | 1357 (563.4)
DN 100 (4) 1280 (50.4) | 1280 (50.4) | 1280 (50.4) |1280 (50.4) |1280 (50.4) | 1280 (50.4) | 1280 (50.4) | 1280 (50.4)
DN 150 (68) 1261 (49.6) | 1261 (49.6) | 1261 (49.6) | 1261 (49.6) | 1261 (49.6) |1261 (49.6) | 1261 (49.6) | 1261 (49.6)

DN 150 (6“) | DN 100 (4%) 1592 (62.7) | 1592 (62.7) | 1632 (64.3) | 1632 (64.3) |1592 (62.7) |1632 (64.3) | 1632 (64.3) | 1592 (62.7)
DN 150 (6“) 1502 (69.1) | 1502 (659.1) | 15642 (60.7) | 1542 (60.7) |1502 (59.1) |1542 (60.7) | 1542 (60.7) | 1502 (59.1)

L dimension tolerance:

— Meter tube nominal diameter DN 15 ... 50 (1/2" ... 2"): +0 / -3 mm (+0 / -0.018 inch)

— Meter tube nominal diameter DN 80 (3"): +0 / -5 mm (+0 / -0.2 inch)
— Meter tube nominal diameter DN 100 ... 150 (4" ... 6"): +0 /-8 mm (+0 / -0.31 inch)
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Ordering information
Main ordering information CoriolisMaster FCB330, FCB350

Base model
CoriolisMaster FCB330 Coriolis Mass Flowmeter FCB330 | XX | XX | XXXXX | XX | XX X X XX | XX
CoriolisMaster FCB350 Coriolis Mass Flowmeter FCB350 | XX | XX | XXXXX | XX | XX X X XX | XX
Explosion Protection Certification )
Continued see next page
General Purpose YO
ATEX/ IECEX, (Zone 2 / 22) A2
ATEX/ IECEX, (Zone 1/ 21) Al
cFMus version Class 1 Div. 2 (Zone 2 / 21) F2
cFMus version Class 1 Div. 1 (Zone 1/ 21) F1
NEPSI (Zone 2 / 22) S2
NEPSI (Zone 1/ 21) S
Connection Design / Connection Box Material / Cable Glands
Integral, defined by Transmitter housing YO
Remote / Stainless Steel / 1 x M20 x 1.5 Al
Remote / Stainless Steel / 1 x NPT 1/2 in. A2
Meter Size / Connection Size
DN 15 (1/2in.) /DN 10 (1/4 in.) 015E1
DN 15 (1/2in.) /DN 15 (1/2in.) 015R0
DN 15 (1/2'in.) / DN 20 (3/4 in.) 015R1
DN 25 (1 in.) /DN 20 (3/4 in.) 025E1
DN 25 (1in.) /DN 25 (1 in.) 025R0
DN 25 (1in.) /DN 40 (1-1/2/in.) 025R2
DN 50 (2in.) /DN 40 (1-1/2 in.) O50E1
DN 50 (2in.) /DN 50 (2 in.) 050R0
DN 50 (2 in.) / DN 65 (2-1/2 in.) 050R1
DN 80 (3in.) /DN 65 (2-1/2 in.) O80E"
DN 80 (3in.) /DN 80 (3 in.) 080R0O
DN 80 (3in.) /DN 100 (4 in.) 080R1
DN 100 (4 in.) / DN 80 (3 in.) 100E1
DN 100 (4 in.) / DN 100 (4 in.) 100R0
DN 100 (4 in.) / DN 150 (6 in.) 100R2
DN 150 (6 in.) / DN 100 (4 in.) 150E2
DN 150 (6 in.) / DN 150 (6 in.) 150R0
DN 150 (6 in.) / DN 200 (8 in.) 150R2
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Main ordering information

CoriolisMaster FCB330 Coriolis Mass Flowmeter XX | XX X X XX | XX X
CoriolisMaster FCB350 Coriolis Mass Flowmeter XX | XX X X XX | XX X
Process Connection Type .
Flanges DIN PN 16 D2 Continued see
Flanges DIN PN 40 D4 next page
Flanges DIN PN 63 D5
Flanges DIN PN 100 D6
Flanges EN 1092-1 PN 40, NAMUR length (DN 15: 510 mm, DN 25: 600 mm, DN 50: 715 mm) S5
Flanges with groove PN40 EN1092-10-D S6
Flanges EN 1092-1 PN 16, NAMUR length (DN 15: 510 mm, DN 25: 600 mm, DN 50: 715 mm) S7
Flanges ANSI / ASME B16.5 Class 150 Al
Flanges ANSI / ASME B16.5 Class 300 A3
Flanges ANSI / ASME B16.5 Class 600 AB
Flanges ANSI / ASME B16.5 Class 900 (p-t rating Cl 600) A7
Flanges ANSI / ASME B16.5 Class 1500 (p-t rating Cl 600) A8
Flanges JIS 10K J1
Tri-Clamp acc. DIN 32676 T
Tri-Clamp acc. BPE T3
Food industry fittings acc. DIN 11851 F1
Female NPT thread N5
Female G thread M5
Others Z9
Material of Wetted Parts
Stainless steel Al
Ni-Alloy C1
Flow Calibration
Flow forward +/- 0.40 % of flow rate, Gas 1 % of flow rate 1) A
Flow forward +/- 0.25 % of flow rate, Gas 1 % of flow rate 1) B
Flow forward +/- 0,15 % of flow rate, Gas 0,5 % of flow rate 2) C
Flow forward +/- 0,10 % of flow rate, Gas 0,5 % of flow rate 2) D
Flow forward / reverse +/- 0.40 % of flow rate, Gas 1 % of flow rate 1) J
Flow forward / reverse +/- 0.25 % of flow rate, Gas 1 % of flow rate 1) K
Flow forward / reverse +/- 0,15 % of flow rate, Gas 0,5 % of flow rate 2) L
Flow forward / reverse +/- 0,10 % of flow rate, Gas 0,5 % of flow rate 2) M
Others Z
Density Calibration
Density 10 g/! 1) 1
Density 2 g/l 2) 3
Density 1 g/I 2) 4
Others 9
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Main ordering information

CoriolisMaster FCB330 Coriolis Mass Flowmeter XX XX X
CoriolisMaster FCB350 Coriolis Mass Flowmeter XX XX X
Connection Design / Transmitter Housing Type / Transmitter Housing Material / Cable Glands
Integral / Dual compartment / Aluminium / 3 x M20 x 1.5 D1
Integral / Dual compartment / Aluminium / 3 x NPT 1/2 in. D2
Remote / Not specified YO
Others Z9
Outputs
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive, no HART Al
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A3
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive + HART HA
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H3
Without YO
Others Z9
Power Supply
100 ... 230 VAC A
24\ AC /DC B
Without Y
Additional ordering information
CoriolisMaster FCB330 Coriolis Mass Flowmeter XX XX
CoriolisMaster FCB350 Coriolis Mass Flowmeter XX XX
Certificates
Test report 2.2 acc. EN 10204 confirmation of material C1
Material monitoring with inspection certificate 3.1 acc. EN 10204 c2
Material monitoring with inspection certificate 3.2 acc. EN 10204 C3
Material monitoring NACE MR 01-75 with inspection certificate 3.1 acc. EN 10204 CN
Declaration of compliance with the order 2.1 acc. EN 10204 C4
Inspection certificate 3.1 acc. EN 10204 for visual, dimensional and functional test C6
Inspection certificate 3.1 acc. EN 10204 for positive material identification PMI (confirmation only) CA
Pressure test acc. AD2000 CB
Test package (pressure test, non-destructive test, welder & welding procedure certificate) CT
Inspection certificate 3.1 acc. EN 10204 for NDE of welds c8
Certificate of accuracy 2.1 acc. EN 10204 CM
Inspection certificate 3.1 acc. EN 10204 for positive material identification PMI (iniclusive heat analysis) CR
Others (074
Special Operation Mode
Standard + DensiMass concentration measurement 2) N6
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Additional ordering information

CoriolisMaster FCB330 Coriolis Mass Flowmeter XX XXX XXX XX XXX XXX

CoriolisMaster FCB350 Coriolis Mass Flowmeter XX XXX XXX XX XXX XXX
Documentation Language

German M1

English M5

Language package Western Europe / Scandinavia MW

(Languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV)

Language package Eastern Europe ME

(Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG)

Others Mz
Pressure Rating of Sensor Secondary Containment

Maximum burst pressure 6 MPa / 60 bar / 870 psi inclusive tower length extension PR5

Maximum burst pressure 10 MPa / 100 bar / 1450 psi inclusive tower length extension PR6

Maximum burst pressure 15 MPa / 150 bar / 2175 psi inclusive tower length extension PR7

Signal Cable Length

Without SCO
5 m (approx. 15 ft) SC1
10 m (approx. 30 ft) SC2
20 m (approx. 66 ft) SC4
25 m (approx. 82 ft) SC5
30 m (approx. 98 ft) SC6
40 m (approx. 131 ft) SC8
50 m (approx. 164 ft) SCA
Others SC9
Device Identification Plate
Stainless steel plate with TAG no. T
Others TZ
Ambient Temperature Range
-40 ... 60 °C (-40 ... 140 °F) TA4
Extended Tower Length
Tower length extension - meter insulation capability TE1
1) Only with CoriolisMaster FCB330
2) Only with CoriolisMaster FCB350
Accessories
Description Order no.
FCB330, FCB350 Connection Cable (Price per Meter) D173D148U02
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Main ordering information CoriolisMaster FCH330, FCH350

Base model

CoriolisMaster FCH330 Coriolis Mass Flowmeter FCH330 | XX | XX

XXXXX

XX

X X XX | XX

X

CoriolisMaster FCH350 Coriolis Mass Flowmeter FCH350 | XX | XX

XXXXX

XX

X%

X X XX | XX

X

Explosion Protection Certification
General Purpose YO
ATEX/ IECEX, (Zone 2 / 22) A2
ATEX/ IECEX, (Zone 1/ 21) Al
cFMus version Class 1 Div. 2 (Zone 2 / 21) F2
cFMus version Class 1 Div. 1 (Zone 1/ 21) F1
NEPSI (Zone 2 / 22) S2
NEPSI (Zone 1/ 21) S

Connection Design / Connection Box Material / Cable Glands

Integral, defined by Transmitter housing YO
Remote / Stainless Steel / 1 x M20 x 1.5 Al
Remote / Stainless Steel / 1 x NPT 1/2 in. A2

Meter Size / Connection Size
DN 25 (1 in.) / DN 20 (3/4 in.)
DN 25 (1in.) /DN 25 (1 in.)
DN 25 (1 in.) / DN 40 (1-1/2 in.)
DN 50 (2 in.) / DN 40 (1-1/2 in.)
DN 50 (2 in.) / DN 50 (2 in.)
DN 50 (2 in.) / DN 65 (2-1/2 in.)
DN 80 (3 in.) / DN 65 (2-1/2 in.)
DN 80 (3in.) /DN 80 (3 in.)
DN 80 (3in.) /DN 100 (4 in.)

025E1
025R0
025R2
O050E1
050R0
O050R1
O80E1
080R0O
080R1

Process Connection Type
Tri-Clamp acc. DIN 32676
Tri-Clamp acc. ASME BPE
Food industry fittings acc. DIN 11851
Others

T1
T3
Fi
29

Material of Wetted Parts
Stainless steel, polished 1.4404 / 1.4435 (316L)

H2

Continued see next page
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Main ordering information

CoriolisMaster FCH330 Coriolis Mass Flowmeter X X XX | XX X
CoriolisMaster FCH350 Coriolis Mass Flowmeter X X XX | XX X
Flow Calibration
Flow forward +/- 0.40 % of flow rate, Gas 1 % of flow rate 1) A
Flow forward +/- 0.25 % of flow rate, Gas 1 % of flow rate 1) B
Flow forward +/- 0,15 % of flow rate, Gas 0,5 % of flow rate 2) C
Flow forward +/- 0,10 % of flow rate, Gas 0,5 % of flow rate 2) D
Flow forward / reverse +/- 0.40 % of flow rate, Gas 1 % of flow rate 1) J
Flow forward / reverse +/- 0.25 % of flow rate, Gas 1 % of flow rate 1) K
Flow forward / reverse +/- 0,15 % of flow rate, Gas 0,5 % of flow rate 2) L
Flow forward / reverse +/- 0,10 % of flow rate, Gas 0,5 % of flow rate 2) M
Others z
Density Calibration
Density 10 g/l 1) 1
Density 2 g/l 2) 3
Density 1 g/l 2) 4
Others 9
Connection Design / Transmitter Housing Type / Transmitter Housing Material / Cable Glands
Integral / Dual compartment / Aluminium / 3 x M20 x 1.5 D1
Integral / Dual compartment / Aluminium / 3 x NPT 1/2 in. D2
Remote / Not specified YO
Others Z9
Outputs
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive, no HART Al
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A3
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive + HART H1
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H3
Without YO
Others Z9
Power Supply
100 ... 230 VAC A
24V AC/DC B
Without Y
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Additional ordering information

CoriolisMaster FCH330 Coriolis Mass Flowmeter XX XX XX XXX

CoriolisMaster FCH350 Coriolis Mass Flowmeter XX XX XX XXX
Certificates

Test report 2.2 acc. EN 10204 C1

Material monitoring with inspection certificate 3.1 acc. EN 10204 C2

Material monitoring NACE MR 01-75 with inspection certificate 3.1 acc. EN 10204 CN

Declaration of compliance with the order 2.1 acc. EN 10204 C4

Inspection certificate 3.1 acc. EN 10204 for visual, dimensional and functional test C6

Inspection certificate 3.1 acc. EN 10204 for positive material identification PMI (confirmation only) CA

Pressure test acc. AD2000 CB

Test package (pressure test, non-destructive test, welder & welding procedure certificate) CT

Certificate of compliance for calibration 2.1 acc. EN 10204 CM

Inspection certificate 3.1 acc. EN 10204 for positive material identification PMI (inlclusive heat analysis) CR

Others (074
Special Operation Mode

Standard + DensiMass concentration measurement 2) N6
Documentation Language

German M1

English M5

Language package Western Europe / Scandinavia MW

(Languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV)

Language package Eastern Europe ME

(Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG)

Others MZ
Pressure Rating of Sensor Secondary Containment

Maximum burst pressure 4 MPa / 40 bar / 580 psi inclusive tower length extension PR4
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Additional ordering information

CoriolisMaster FCH330 Coriolis Mass Flowmeter XXX XX XXX XXX
CoriolisMaster FCH350 Coriolis Mass Flowmeter XXX XX XXX XXX
Signal Cable Length
Without SCO
5 m (approx. 15 ft) SC1
10 m (approx. 30 ft) SC2
20 m (approx. 66 ft) SC4
25 m (approx. 82 ft) SC5
30 m (approx. 98 ft) SC6
40 m (approx. 131 ft) SC8
50 m (approx. 164 ft) SCA
Others SC9
Device Identification Plate
Stainless steel plate with TAG no. T1
Others TZ
Ambient Temperature Range
-40 ... 60 °C (-40 ... 140 °F) TA4
Extended Tower Length
Tower length extension - meter insulation capability TE1
1) Only with CoriolisMaster FCB330
2) Only with CoriolisMaster FCB350
Accessories
Description Order no.
FCB330, FCB350 Connection Cable (Price per Meter) D173D148U02
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Transmitter

Technical data
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Fig. 30: FCT3xx transmitter in field enclosure

Measuring range
The measuring range can be set at will between 0.01 ... 1
Qmax.

Degree of protection
IP 65 /1P 67, NEMA 4X

Electrical connections

Cable gland M20 x 1.5 or 1/2" NPT

The maximum signal cable length for the remote mount design
is 50 m (164 ft) (longer lengths on request).

Power supply

At operation below -20 °C (-4 °F), the LCD can no longer be
read and the electronic unit should be operated with as few
vibrations as possible.

Full functionality is assured at temperatures

above -20 °C (-4 °F).

Housing design

Enclosure

Varnished alloy casting

Enclosure color

— Mid-section: RAL 7012
— Cover: RAL 9002
Varnish layer thickness: 80 ... 120 pm

100 ... 2830 VAC, 47 ... 63 Hz
(tolerance -15 % / +10 %)

Supply voltage

20.4 ... 26.4V AC, 47 ... 63 Hz

20.4...31.2V DC
(ripple: < 5 %)

Power consumption S <25VA

Response time
As step function 0 ... 99 % (corr.to51) =1 s

Ambient temperature
Standard: -20 ... 60 °C (-4 ... 140 °F)
Optional: -40 ... 60 °C (-40 ... 140 °F)

Forward/reverse flow metering
The flow direction is indicated by the arrows on the transmitter
LCD and via the digital switching output (if configured).

LCD display

LCD, 2 lines, backlit

Both lines of the LCD are freely configurable.

The following values can be displayed:

— Mass flow

— Volume flow

— Density or temperature

— Flow count, 7-digit with overflow counter and specification
of physical unit for mass or volume.

On integral mount design devices, the transmitter enclosure
can be rotated through approx. 180° in any direction. The LCD
can be rotated to four positions to ensure optimum readability.

50 DS/FCB300/FCH300-EN Rev. G | CoriolisMaster FCB330, FCB350, FCH330, FCH350



Operation

Three buttons on the transmitter are used to operated the
device and enter parameters. Alternatively, if the enclosure
cover on the transmitter is closed, operators can use a
magnetic pen.

n -

G10322
Fig. 31: Operation with magnetic pen
1 FRAM (plug-in) | 2 Magnetic pen

Data backup
Data is backed up to an FRAM integrated in the transmitter.

Data is saved for a period of 10 years without power supply.

Hardware and software are identified according to NAMUR
recommendation NE53.

IMPORTANT (NOTE)

The device meets the requirements of the EMC directive
2004/108/EC (EN 61326) and the low-voltage directive
2006/95/EC (EN 61010-1).

DensiMass concentration measurement (FCB350 only)
The transmitter can calculate the current concentration from
the measured density and temperature using concentration
matrices.

The following concentration matrices are preconfigured in the
transmitter as standard:

— Concentration of sodium hydroxide in water

— Concentration of alcohol in water

— Concentration of sugar in water

— Concentration of corn starch in water

— Concentration of wheat starch in water

The user can enter two more user-defined matrices containing
up to 100 values.

Accuracy of concentration measurement

The accuracy of the concentration measurement is determined
in the first instance by the quality of the matrix data entered.
However, as the calculation is based on temperature and
density (the input variables), the accuracy of the concentration
measurement is ultimately determined by the measuring
accuracy of temperature and density.

Example:
Density of 0 % alcohol in water at 20 °C (68 °F): 998.23 g/I
Density of 100 % alcohol in water at 20 °C (68 °F): 789.30 g/I

Concentration Density
100 % 208.93 g/I
0.48 % 19/

0.69 % 2 g/l

The accuracy class of the density measurement thus directly
determines the accuracy of the concentration measurement.

See the device operating instructions for detailed information.
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Electrical data
Current outputs

Current output 1, active

Output signal Active, 0 ... 20 mA or 4 ... 20 mA switchable

Load 0Q <Rg <560 Q
Measurement

) < 0.1 % of measured value
uncertainty
Terminals 31/32

Measured values Mass flow, volume flow, density, and

temperature (freely configurable via software)

Current output 1, passive

Output signal 4 ... 20 mA passive

Load 0Q < Rg <600 Q

Source voltage 12V<Uy<30V

Measurement

. < 0.1 % of measured value
uncertainty
Terminals 31/32

Measured values Mass flow, volume flow, density, and

temperature (freely configurable via software)

Current output 2, passive

Qutput signal 4 ... 20 mA passive

Load 0Q <Rg=600Q

Source voltage 12V<U,<30V

Measurement

) < 0.1 % of measured value
uncertainty
Terminals 33/34

Measured values Mass flow, volume flow, density, and

temperature (freely configurable via software)

600
500 /
400

200 /

100

0 5 10 15 20
u
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1
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Fig. 32: Permissible source voltage as a function of load resistance,
where |5 = 22 mA

1 Permissible range

Y Y
Imax Imax
X I'min
-100% 0% 100 % -100% 0% 100 %
(0...20 mA) (4 ... 20 mA)

G10324
Fig. 33

IMPORTANT (NOTE)
Failure information according to NAMUR recommendation
NE43.

Pulse output

Scaled pulse output (maximum 5 kHz) with configurable pulse
factor between 0.001 and 1000 pulses per unit. The pulse
width is configurable from 0.1 ... 2000 ms. The output is
electrically isolated from the current outputs.

Passive Active
Operating voltage 16V <Uggy<30VDC|16V=<U=<30VDC
OV<Ugg =2V Load = 150 Q
Operating current OmA<Icgy<0.2mA | -
2 mA < lgg <220 mA
fmax 5 kHz 5 kHz
Pulse width 0.1 ... 2000 ms 0.1 ... 2000 ms
Terminals 51/52 51/52

IMPORTANT (NOTE)

If you are using a mechanical totalizer, we recommend setting
a pulse width of > 30 ms and a maximum frequency of

fmax < 3 kHz.
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Digital switching outputs
The switching function can be selected via the software.

Switching function — System monitoring (normally closed
contact or normally open contact)

— Forward / reverse (closed for forward)

— Min. /max. alarm (normally closed contact

or normally open contact)

Output "closed" OV<sUgg =2V

2 mA < lgg <220 mA

Output "open" 16V <Ucggy <30V DC

0mA < lggy < 0.2 mA

Terminals 41/ 42

Digital switching inputs
The switching function can be selected via the software.

HART protocol
The device is registered with the HART Communication
Foundation.

4-20 mA

\\\l//,/
\ I — !
Rb =250 Ohm

Dooooooof T

>

|cooooooof 0

=

PLS/PC

G10052

Fig. 34: Communication via HART protocol

HART protocol

— Directly on the device
— Via software DSV401 + HART-DTM

Configuration

Switching function — External output zero return

— External totalizer reset

Transmission FSK modulation on voltage output 4 ... 20 mA

according to Bell 202 standard

Input "On" 16V<sUg <30V Baud rate 1200 baud

Input "Off" OV=sUg=<2V Display Logic 1: 1200 Hz
Internal resistance Ri =2 kQ Logic 0: 2200 Hz
Terminals 81/82 Maximum signal 1.2 mAss

All inputs and outputs are electrically isolated from one other.
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amplitude

Load at current output | 250 ... 560 Q
(in hazardous area: maximum 300 Q)

Cable

Design Two-wire cable AWG 24, twisted

Maximum length 1500 m (4921 ft)

See the interface description for detailed information.

System integration:

Communication (configuration, parameterization) can be
performed with the DTM (Device Type Manager) available for
the device and the corresponding framework applications as
per FDT 0.98 or 1.2 (DSV401 R2).

Other tool/system integrations (e.g., Emerson AMS/Siemens
PCS7) are available on request.

The necessary DTMs can also be downloaded from
www.abb.com/flow.
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Electrical connections

Connection of transmitter models to peripherals

Models FCB330, FCB350, FCH330, FCH350, FCT330, FCT350

FCB330 / FCH330
7 FCB350/FCH350
1+|2- -
L [N || [s1]s2[ss]s4]51[s2]41]42]e1[e2] ] — —
T
— — e e e ?
1 2 3 4 5 6
FCT330 - A1/ F1/ ST
FCT350 - A1/F1 /ST
(Zone 1/ Div. 1)
[IUNTUTTO0CE
S|2- |1+ FCT330
[s152[8182[41]42[31s2[ss]s4]| [@[N][L| [ FCT350
7
[ W S S S e —
4 5 6 2 3 1
Fig. 35

1 Power supply | 2 Current output 1 | 3 Current output 2 | 4 Pulse output | 5 Digital switching output |
6 Digital switching input | 7 Equipotential bonding (PA)
IMPORTANT (NOTE)

G10331-02

When using the device in hazardous areas, note the additional connection data in the chapter titled "Ex relevant specifications"!
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Terminal Function

L/N/PE Power supply, 100 ... 230 V AC, 50/60 Hz

1+/2-/PE Power supply
— 24V AC, 50/60 Hz
— 24V DC

31/32 Current output 1, active

0/4 ... 20 mA , (0 Q <Rg <560 Q, FCT300-A1/F1:1 0 Q <Rg <300 Q)
Current output 1, passive

4 ... 20 mA (0 Q <Rg <600 Q), source voltage 12 <U, < 30 V

33/34 Current output 2, passive
4 ... 20 mA (0 Q <Rg <600 Q), source voltage 12 <U, < 30 V
51/52 Pulse output, passive

fmax = 5 kHz, pulse width = 0.1 ... 2000 ms, 0.001 ... 1000 pulses/unit
— "Closed": 0V <Ugg <2V, 2mA < Igg <220 mA

— "Open": 16 V < Uggy <30V DG, 0 MA < Iggy < 0.2 mA

Pulse output active, U =16 ... 30 V, load > 150 Q, fmax = 5 kHz

41/ 42 Digital switching output, passive
— "Closed": 0V <Ugg <2V, 2mA < lgg <220 mA
— "Open": 16 V < Uggy <30V DC, 0 mA < lggy < 0.2 mA

81/82 Digital switching input, passive
— Input "On": 16 V< UKL < 30 V
— Input "Off: OV <UKL<2V

- Equipotential bonding "PA"

When the FCT300 transmitter is connected to the FCB3xx / FCH3xx flowmeter sensor, the transmitter must also be connected to "PA".
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Connection examples for the peripherals

Current outputs (including HART communication)

A

iE

0/4 ... 20 mA

+31

-32

Fig. 36: Active / passive current outputs
"A" Active | "B" Passive | | Internal | E External

Digital switching output and digital switching input

,,A“

Fig. 37

"A" Output for system monitoring, min. / max. alarm for empty meter tube or forward / reverse signal |

1
'E

*

41

uRB
S

42

X

] =

oV
24V DC

G10326

"B" Input for external totalizer reset or external output zero return | | Internal | E External

Pulse output
A

24 V4 1

m

51

.

52

Fig. 38: Active / passive pulse output

"A" Active | "B" Passive (optocoupler) | | Internal | E External

.30V DC

! g |
I
4..20mA
B I 'E
I
i 81 — 1 16...30VDC
! ;I/ R *
I r'd .
i 82 fovV
I
1
B i
Ry
51 [ }+—a+16
52 -
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Connection of transmitter to flowmeter sensor
FCT330, FCT350 transmitter to FCB330, FCB350, FCH330, FCH350 flowmeter sensor

|92|91|89|90|93|94|95|96|87|88|85|86|

T FCT330
FCT350
(w ¥ V¥ WV 37;;,91
1_
A0 DA L)
FCB330 / FCH330
— FCB350 / FCH350
|92|91|89|90|93|94|95|96|87|88|85|86|
G10329-02
Fig. 39
1 Equipotential bonding (PA)
Terminal Corresponding wire color | Function Terminal Corresponding wire color | Function
85 White Sensor 1 91 Gray Driver
86 Brown Sensor 1 92 Pink Driver
87 Green Sensor 2 93 - Not used
88 Yellow Sensor 2 94 - Not used
89 Black Temperature 95 Blue Temperature
90 Violet Temperature 96 Red Temperature

IMPORTANT (NOTE)

The precise position of the PA terminals may vary according to the device type. Each terminal is marked accordingly. When the
FCT330, FCT350 transmitter is connected to the FCB330, FCB350, FCH330, FCH350 flowmeter sensor, the transmitter must
also be connected to "PA".

The following flowmeter sensor / transmitter combinations are permitted:

— FCB330, FCH330 flowmeter sensor with FCT330 transmitter

— FCB350, FCH350 flowmeter sensor with FCT350 transmitter
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Connection of transmitter to flowmeter sensor in Zone 1 / Div. 1
FCT330, FCT350 transmitter to FCB330, FCB350, FCH330, FCH350 flowmeter sensor

Fig. 40

A >

|92|91|89|90|93|94|95|96|87|88|85|86|

1 Equipotential bonding (PA)

)

il

&
c

FCT330-A1/F1/S1
FCT350-A1/F1/S1
(Zone 1/ Div. 1)

FCB330-A1/F1/$S1
FCB350-A1/F1/S1
FCH330-A1/F1/81
FCH350-A1/F1/S1
(Zone 1/ Div. 1)

G10330-02

Terminal Corresponding wire color | Function Terminal Corresponding wire color | Function

85 White Sensor 1 91 Gray Driver

86 Brown Sensor 1 92 Pink Driver

87 Green Sensor 2 93 - Not used

88 Yellow Sensor 2 94 - Not used

89 Black Temperature 95 Blue Temperature
90 Violet Temperature 96 Red Temperature

IMPORTANT (NOTE)
The wires must be connected in pairs in order to ensure EMC protection.
The following flowmeter sensor / transmitter combinations are permitted:

— FCB330, FCH330 flowmeter sensor with FCT330 transmitter
— FCB350, FCH350 flowmeter sensor with FCT350 transmitter
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Dimensions
Transmitter in remote mount design (option F1 or F2)

: > 62 (2.44)
! S,
I
198 (7.79) 139,7 (5.50) 167 (6.57) P :
10 (0.39) ‘ —— I . (D/k : ) [
e 9 B i ® o 9
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—_— —_ i |
g 2 | 1
—~ 12 o 1 i
<= AN !
23 |8 = 3 | |
o o 2 | !
< ! 3 1
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; A 7 !
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66 (2.59) - i
83,5 (3.28) i
132 (5.19) M20 x 1,5 1
| o o|
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Fig. 41: Dimensions in mm (inch)
1 Field-mount enclosure with window | 2 Cable gland M20 x 1.5 or 1/2” NPT |
3 Installation holes for pipe mounting set, for 2" pipe installation; mounting set available on request (order no. 612B091U07) |

4 IP 67 degree of protection

Transmitter in remote mount design (option R1 or R2)
IP 65 /67, NEMA 4X

280,50 (11.04)

&4
¢_I

160 (6.30)

241,30 (9.50)

G10843

Fig. 42: Dimensions in mm (inch)
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Ordering information
Main ordering information CoriolisMaster FCT330

Base model FCT330 | XX | XX | XX X
CoriolisMaster FCT330 Coriolis Mass Flowmeter Transmitter
Explosion Protection Certification
General Purpose YO
ATEX/ IECEX, (Zone 2 / 22) A2
ATEX/ IECEX, (Zone 1/ 21) Al
cFMus version Class 1 Div. 2 (Zone 2 / 21) F2
cFMus version Class 1 Div. 1 (Zone 1/ 21) F1
NEPSI (Zone 2 / 22) S2
NEPSI (Zone 1/ 21) S
Connection Design / Transmitter Housing Type / Transmitter Housing Material / Cable Glands
Remote / Dual compartment, wall mounted / Aluminium / 4 x M20 x 1.5 R1
Remote / Dual compartment, wall mounted / Aluminium / 4 x NPT 1/2 in. R2
Remote / Dual compartment, wall mounted (field) / Aluminium /5 x M20 x 1.5 F1
Remote / Dual compartment, wall mounted (field) / Aluminium / 5 x NPT 1/2 in. F2
Others Z9
Outputs
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive, no HART Al
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A3
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive + HART H1
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H3
Others Z9
Power Supply
100 ... 230 VAC A
24V AC/DC B
Additional ordering information CoriolisMaster FCT330
XX XX | XX
Mounting Bracket Shape / Material
For 2 in. pipe mounting / Carbon steel B1
Documentation Language
German M1
English M5
Language package Western Europe / Scandinavia (Languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV) MW
Language package Eastern Europe (Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME
Others Mz
Device Identification Plate
Stainless steel plate with TAG no. T
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Main ordering information CoriolisMaster FCT350

Base model FCT350 XX | XX | XX X
CoriolisMaster FCT350 Coriolis Mass Flowmeter Transmitter

Explosion Protection Certification
General Purpose YO
ATEX / IECEX, (Zone 2 / 22) A2
ATEX/ I[ECEX, (Zone 1/ 21) Al
cFMus version Class 1 Div. 2 (Zone 2 / 21) F2
cFMus version Class 1 Div. 1 (Zone 1/ 21) F1
NEPSI (Zone 2 / 22) S2
NEPSI (Zone 1/ 21) St

Connection Design / Transmitter Housing Type / Transmitter Housing Material / Cable Glands

Remote / Dual compartment, wall mounted / Aluminium / 4 x M20 x 1.5 R1
Remote / Dual compartment, wall mounted / Aluminium / 4 x NPT 1/2 in. R2
Remote / Dual compartment, wall mounted (field) / Aluminium /5 x M20 x 1.5 F1
Remote / Dual compartment, wall mounted (field) / Aluminium /5 x NPT 1/2 in. F2

Others Z9

Outputs
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive, no HART A1l
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive, no HART A3
Current output 1 active, Current output 2 passive, Pulse active, Contact in- and output passive + HART HA1
Current output 1 active, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H2
Current output 1 passive, Current output 2 passive, Pulse passive, Contact in- and output passive + HART H3
Others Z9

Power Supply
100 ... 230 VAC
24V AC/DC B

Additional ordering information CoriolisMaster FCT350

XX | XX | XX

Mounting Bracket Shape / Material

For 2 in. pipe mounting / Carbon steel B1
Documentation Language

German M1

English M5

Language package Western Europe / Scandinavia (Languages: DE, EN, DA, ES, FR, IT, NL, PT, Fl, SV) MW

Language package Eastern Europe (Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME

Others Mz
Device Identification Plate

Stainless steel plate with TAG no. T
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Ex relevant specifications acc. to ATEX / IECEx / NEPSI

Electrical data
Overview of the different output options

Versions ATEX, IECEx, NEPSI Zone 2 ATEX, IECEx, NEPSI Zone 1
Version | — Current output 1: Active — Current output 1: Active
Qutput option A1, A2, H1, H2 — Current output 2: Passive — Current output 2: Passive
in the order number — Pulse output: Active / passive, switchable — Pulse output: Passive

— Switching input and output: Passive — Switching input and output: Passive
Version Il — Current output 1: Passive
Output option A3, H3 — Current output 2: Passive
in the order number — Pulse output: Passive

— Switching input and output: Passive

Version I: Active / passive current outputs

Model FCx3xx-A1, FCT3xx-A1 or FCx3xx-A2, FCT3xx-A2 or FCx3xx-S2, FCT3xx-S2

Type of protection | General operating | Type of protection Type of protection "ib"
"nA" (Zone 2) values "e" (Zone 1) (Zone 1)

Current output 1, active Ui (V) l; (mA) Up (V) Iy (MA) U (V) I (MA) Uo lo Po Co Co pa Lo

Terminals 31 / 32 V) (MA) (mWwW) (nF) (nF) (mH)

Terminal 32 is connected to 20 100 500 217 0 3.8

"PA" 30 30 30 30 60 35 Ui l; P G Ci pa L
V) (mA) | (mW) | (nF) (nF) (mH)
60 100 500 2.4 2.4 0.17

Current output 2, passive 30 30 30 30 60 35 30 100 760 2.4 2.4 0.17

Terminals 33 / 34

Terminal 34 is connected to

"pAY

Pulse output, passive 30 65 30 65 60 35 15 30 115 2.4 2.4 0.17

Terminals 51 / 52

Switching output, passive 30 65 30 65 60 35 15 30 115 2.4 2.4 0.17

Terminals 41 / 42

Switching input, passive 30 10 30 10 60 35 30 60 500 2.4 2.4 0.17

Terminals 81 / 82

All inputs and outputs are electrically isolated from one other and from the power supply. Only current outputs 1 and 2 in zone 1
design are not electrically isolated from one another.
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Version Il: Passive / passive current outputs

Model FCx3xx-A1, FCT3xx-A1 or FCx3xx-A2, FCT3xx-A2 or FCx3xx-S2, FCT3xx-S2

Type of protection | General operating | Type of protection Type of protection "ia"
"nA" (Zone 2) values "e" (Zone 1) (Zone 1)
U; (V) [ (mA) Up (V) I (MA) U (V) I (MA) U; l; P, G G, pa L

V) (mA) | (mW) | (0F) | (nF) | (mH)

Current output 1, passive 30 30 30 30 60 35 60 300 2000 0.47 0.47 0.17

Terminals 31 / 32

Current output 2, passive 30 30 30 30 60 35 60 300 2000 0.47 0.47 0.17

Terminals 33/ 34

Pulse output, passive 30 65 30 65 60 35 60 300 2000 0.47 0.47 0.17

Terminals 51 / 52

Switching output, passive 30 65 30 65 60 35 60 300 2000 0.47 0.47 0.17

Terminals 41 / 42

Switching input, passive 30 10 30 10 60 35 60 300 2000 0.47 0.47 0.17

Terminals 81 / 82

All inputs and outputs are electrically isolated from one other and from the auxiliary power.

Special connection conditions

The output circuits are designed so that they can be
connected to both intrinsically-safe and non-intrinsically-safe
circuits.

It is not permitted to combine intrinsically safe and non-
intrinsically safe circuits. When changing the type of
protection, refer to the chapter titled "Changing the type of
protection" in the commissioning instructions
(CI/FCB300/FCH300) or the operating instructions
(OI/FCB300/FCH300).

On intrinsically-safe circuits, equipotential bonding must be in
place along the entire length of the cable used for the current
outputs.

The rated voltage of the non-intrinsically safe circuits is

Uy = 60 V.

The switching output and the pulse output (terminals 41 / 42
and 51 / 52) can be wired internally as a NAMUR contact for
the purpose of connecting a NAMUR amplifier.

The cable glands are supplied in black by default. If the signal
outputs are wired to intrinsically-safe circuits, we recommend
that you use the light blue caps supplied for the appropriate
cable entries.

IMPORTANT (NOTE)

If the protective conductor (PE) is connected in the
flowmeter's terminal box, you must ensure that no dangerous
potential difference can arise between the protective
conductor (PE) and the equipotential bonding (PA) in the
hazardous area.
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Flowmeter sensor model FCB3xx / FCH3xx
Temperature class

Model FCx3xx-A1Y... or FCx3xx-S1Y...

Zone 1

Ambient temperature

<40 °C (<104 °F)

<50 °C (<122 °F)

<60 °C (<140 °F)

Temperature class

T1 200 °C (392 °F) 200 °C (392 °F) 200 °C (392 °F)

T2 200 °C (392 °F) 200 °C (392 °F) 200 °C (392 °F)

T3 185 °C (365 °F) 180 °C (356 °F) 180 °C (356 °F)

T4 125 °C (257 °F) 120 °C (248 °F) 120 °C (248 °F)

T5 85 °C (185 °F) 85 °C (185 °F) 75 °C (167 °F)

T6 65 °C (149 °F) 65 °C (149 °F) 60 °C (140 °F)
Model FCx3xx-A2Y... or FCx3xx-S2Y... Zone 2

Ambient temperature

<40 °C (<104 °F)

<50 °C (<122 °F)

<60 °C (<140 °F)

Temperature class

T 200 °C (392 °F) 200 °C (392 °F) 180 °C (356 °F)
T2 200 °C (392 °F) 200 °C (392 °F) 180 °C (356 °F)
T3 180 °C (356 °F) 180 °C (356 °F) 180 °C (356 °F)
T4 115 °C (239 °F) 115 °C (239 °F) 115 °C (239 °F)
T5 80 °C(176 °F) 80 °C(176 °F) 75 °C (167 °F)
T6 60 °C (140 °F) 60 °C (140 °F) 60 °C (140 °F)
Ambient and process conditions:
Tamb -20... 60°C (-4 ... 140 °F)

Tamb. optional

Tmedium

Protection class
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-40 ... 60 °C (-40 ... 140 °F) (only for integral mount design devices)
-50 ... 200 °C (-58 ..

. 392 °F)
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Hazardous area approval ATEX / IECEx / NEPSI
Specific marking according to ATEX, IECEx and NEPSI applies depending on the design of the flowmeter sensor (integral or
remote mount design).

IMPORTANT (NOTE)

ABB reserves the right to make changes to the Ex-marking. The exact marking can be found at the name plate of the meter.

Modell FCx3xx-A2A... or FCx3xx-S2A... (remote mount design in Zone 2)

Approval Marking Comment
ATEX II3GEXNAIICTE ... T2 -
12 D Ex tD IIIC T85°C .. Tmedium
IECEx or NEPSI ExnAIICT6 .. T2 Gc -
Ex tb 1lIC T85°C Tmedium
Model FCx3xx-A1A... or FCx3xx-S1A... (remote mount design in Zone 1)
Approval Marking Comment
ATEX 1 GExiallCT6 ... T2 -
II'1 D Exia lllC T85°C... Tmedium
IECEx or NEPSI T2 Ga -
Exia llIC T85°C .. Tmedium Da
Model FCx3xx-A2Y... or FCx3xx-S2Y... (integral mount design in Zone 2)
Approval Marking Comment
ATEX IIBGEXNANRICTG ... T2 -
12 D ExtD IIIC T85°C .. Tmedium
IECEx or NEPSI ExnANRIICT6E .. T2 Ge -
Ex tb IlIC T85°C Tmedium Db
Modell FCx3xx-A1Y... or FCx3xx-S1Y... (integral mount design in Zone 1)
Approval Marking Comment
ATEX
Version |l 11/2GExdeiallCT6 .. T2 2 passive analog outputs, outputs "ia" / "e", depending on
I 2 D Ex ia tb IlIC T85°C .. Tmedium user wiring.
Version | 11/2GExdeiaiblICT6..T2orll 1/2 GExdeiallC Active / passive analog outputs, outputs "ib" / "e", depending

T6..T2
2 D Ex iaia tb IIIC T85°C .. Tmedium or Il 2 D Ex ia tb llIC
T85°C .. Tmedium

on user wiring.

IECEx or NEPSI

Version Il

ExdeiallCT6 .. T2 Ga/Gb
Ex ia tb llIC T85°C .. Tmedium

2 passive analog outputs, outputs "ia" / "e", depending on

user wiring.

Version |

Exdeiaib ICT6 .. T2 Ga/Gb or Exd eiallC T6 .. T2 Ga/Gb
Exiaib tb IlIC T85°C .. Tmedium or Ex ia tb IlIC T85°C ..

Tmedium

Active / passive analog outputs, outputs "ib" / "e", depending
on user wiring.
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Transmitter model FCT300 in remote mount design

Ambient and process conditions:

Tamb
Protection class

-20 ...

60 °C (-4 ... 140 °F)

IP 65, IP 67, and NEMA 4X / Type 4X

Hazardous area approval ATEX / IECEx / NEPSI
Specific marking according to ATEX, IECEx and NEPSI applies depending on the design of the flowmeter sensor (integral or
remote mount design).

IMPORTANT (NOTE)

ABB reserves the right to make changes to the Ex-marking. The exact marking can be found at the name plate of the meter.

Model FCT3xx-YO0... (Transmitter outside the hazardous area, Sensor in Zone 0, 1 or 2)

Approval Marking Comment
ATEX I1(1) G [Ex ia] IC -
IECEx or NEPSI [Ex ia Ga] IIC -

Model FCT3xx-A2... or FCT3xx-S2... (Transmitter in Zone 2, Sensor in Zone 0, 1 or 2)
Approval Marking Comment
ATEX I13(2) G Ex nAnR [ia] IIC T6 -

112 D Ex tb [ia] IIC T85°C

IECEx or NEPSI

Ex nA nR [ia] IIC T6 Gc (Gb)
Ex tb [ia] IC T85°C Db

Modell FCT3xx-A1... or FCT3xx-S1... (Transmitter in Zone 1, Sensor in Zone 0, 1 or 2)

Approval ‘ Marking | Comment

ATEX

Version Il 12 (1)GExdeiallCT6 2 passive analog outputs, outputs "ia" / "e", depending on
112 (1) D Exiatb IlIC T85°C user wiring.

Version | 12 (1)GExdeiblfia] ICT6orll 2 (1) G Exd e [ia] IC T6 Active / passive analog outputs, outputs "ib" / "e", depending
I12 (1) D Exib tb [ia] IC T85°C or I 2 (1) D Ex tb [ia] lIC on user wiring.
T85°C

IECEx or NEPSI

Version Il

ExdeiallC T6 Gb (Ga)
Ex ia tb lIC T85°C Db (Da)

2 passive analog outputs, outputs "ia" / "e", depending on
user wiring.

Version |

Ex deib[ia Ga] IIC T6 Gb or Ex d e [ia Ga] IIC T6 Gb
Ex ib tb [ia Da] IlIC T85°C Db or Ex tb [ia Da] llIC T85°C Db

Active / passive analog outputs, outputs "ib" / "e", depending

on user wiring.
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Ex relevant specifications acc. to cFMus

Overview of the different output options

Versions Class | Div. 2 Class | Div. 1
Version | — Current output 1: Active — Current output 1: Active
Output option A1, A2, H1, H2 — Current output 2: Passive — Current output 2: Passive
in the order number — Pulse output: Active / passive, switchable — Pulse output: Passive

— Switching input and output: Passive — Switching input and output: Passive
Version Il — Current output 1: Passive
Output option A3, H3 — Current output 2: Passive
in the order number — Pulse output: Passive

— Switching input and output: Passive

Electrical data for Div. 2 / Zone 2

Version I: Active / passive current outputs and Version II: passive / passive current outputs

Model FCx3xx-F2, FCT3xx-F2

Type of protection NI
Vmax, (V) Imax, (MA)
Current output 1 30 30
Terminals 31 / 32
Current output 2 30 30
Terminals 33 / 34
Pulse output 30 65
Terminals 51 / 52
Switching output 30 65
Terminals 41 / 42
Switching input 30 10
Terminals 81 / 82

All inputs and outputs are electrically isolated from one other and from the power supply.
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Electrical data for Div. 1 / Zone 1
Version I: Active / passive current outputs

Model FCx3xx-F1, FCT3xx-F1

Type of protection non IS Type of protection IS
Vmax, (V) | Imax, (MA) | Vmax, (V) | Imax, (MmA) Po (MW) Co (nF) Co pa (NF) Lo (MH)
Current output 1, active 30 30 20 100 500 217 0 3.8
Terminals 31 / 32 VMax (V) Ipmax (MA) P, (mW) C; (nF) G pa (NF) L; (mH)
60 100 500 2.4 2.4 0.17
Current output 2, passive 30 30 30 100 760 2.4 2.4 0.17
Terminals 33 / 34
Pulse output, active or passive 30 65 15 30 115 2.4 2.4 0.17
Terminals 51 / 52
Switching output, passive 30 65 15 30 115 2.4 2.4 0.17
Terminals 41 / 42
Switching input, passive 30 10 30 60 500 2.4 2.4 0.17
Terminals 81 / 82

All inputs and outputs are electrically isolated from one other and from the power supply. Only current outputs 1 and 2 are not

electrically isolated from one another.
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Version Il: Passive / passive current outputs

Model FCx3xx-F1, FCT3xx-F1

Type of protection non IS Type of protection IS
Vmax (V) Imax (mA) Vmax (V) Imax (mA) Pi (mw) Ci (nF) Ci pa (NF) L; (mH)
Current output 1, passive 30 30 60 300 2000 0.47 0.47 0.17
Terminals 31/ 32
Current output 2, passive 30 30 60 300 2000 0.47 0.47 0.17
Terminals 33/ 34
Pulse output, active or passive 30 65 60 300 2000 0.47 0.47 0.17
Terminals 51 / 52
Switching output, passive 30 65 60 300 2000 0.47 0.47 0.17
Terminals 41 / 42
Switching input, passive 30 10 60 300 2000 0.47 0.47 0.17
Terminals 81 / 82

All inputs and outputs are electrically isolated from one other and from the power supply.

Special connection conditions

The output circuits are designed so that they can be
connected to both intrinsically-safe and non-intrinsically-safe
circuits.

It is not permitted to combine intrinsically-safe and non-
intrinsically safe circuits. When changing the type of
protection, refer to the chapter titled "Changing the type of
protection" in the commissioning instructions
(CI/FCB300/FCH300) or the operating instructions
(OI/FCB300/FCH300).

On intrinsically-safe circuits, equipotential bonding must be in
place along the entire length of the cable used for the current
outputs.

The rated voltage of the non-intrinsically-safe circuits is

Uy =60 V.
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connections are established to non-intrinsically-safe external
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CoriolisMaster FCB330, FCB350, FCH330, FCH350

Coriolis mass flowmeter

Flowmeter sensor model FCB300 / FCH300
Temperature class

Model FCx3xx-F1..., in Class | Div. 1

Ambient temperature

<40 °C (<104 °F)

<50 °C (<122 °F)

<60 °C (<140 °F)

Temperature class

T1 200 °C (392 °F) 200 °C (392 °F) 200 °C (392 °F)
T2 200 °C (392 °F) 200 °C (392 °F) 200 °C (392 °F)
T3 185 °C (365 °F) 180 °C (356 °F) 180 °C (356 °F)
T4 125 °C (257 °F) 120 °C (248 °F) 120 °C (248 °F)
T5 85 °C (185 °F) 85 °C (185 °F) 75 °C (167 °F)
T6 65 °C (149 °F) 65 °C (149 °F) 60 °C (140 °F)

Model FCx3xx-F2..., in Class | Div. 2

Ambient temperature <40 °C (<104 °F) <50 °C (=122 °F) <60 °C (=140 °F)

Temperature class

T 200 °C (392 °F) 200 °C (392 °F) 180 °C (356 °F)
T2 200 °C (392 °F) 200 °C (392 °F) 180 °C (356 °F)
T3 180 °C (356 °F) 180 °C (356 °F) 180 °C (356 °F)
T4 115 °C (239 °F) 115 °C (239 °F) 115 °C (239 °F)
T5 80 °C (176 °F) 80 °C (176 °F) 75 °C (167 °F)
T6 60 °C (140 °F) 60 °C (140 °F) 60 °C (140 °F)

Ambient and process conditions:

Tamb -20 ... 60°C (-4 ... 140 °F)
Tamb. optional -40 ... 60 °C (-40 ... 140 °F) (only for integral mount design devices)
Tmedium -50 ... 200 °C (-58 ... 392 °F)

Protection class  IP 65, IP 67, and NEMA 4X / Type 4X

IMPORTANT (NOTE)

In the case of the remote mount design, the signal cable between the flowmeter sensor and the transmitter must measure at
least 5 m (16.4 ft) in length. Install conduit seals within 18” (45 cm).
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Hazardous area approval cFMus
Specific marking according to FM applies depending on the design of the flowmeter sensor (integral or remote mount design).

IMPORTANT (NOTE)
ABB reserves the right to make changes to the Ex-marking. The exact marking can be found at the name plate of the meter.

Model FCx3xx-F2A... (remote mount design in Zone 2, Div 2)

Approval Marking Comment
FM (marking US) NI: CL LILII, DIV 2, GPS ABCDEFG -
CL 1, ZN2, AEXnAIICT6 ... T2

ZN 21 AEx tb IlIC T85°C ... T165°C
FM (marking Canada) NI: CL I, 11, 1, Div 2 GPS ABCDEFG -
ExnAICT6 ... T2

Model FCx3xx-F2Y... (integral mount design in Zone 2, Div 2)

Approval Marking Comment
FM (marking US) NI: CL I, 11, 1, Div 2 GPS ABCDEFG -
DIP: CL Il Div 1 GPS EFG

DIP : CLIll, Div 1,2

CLI,ZN 2, AEXnNANRIICT6 ... T2
ZN 21 AEx tb IlIC T85°C ... T165°C
FM (marking Canada) NI: CL I, 11, 1, Div 2 GPS ABCDEFG -
DIP: CL Il Div 1 GPS EFG
DIP : CLIlIl, Div 1,2
ExnANRIICT6E ... T2

Model FCx3xx-F1A... (remote mount design in Zone 1, Div 1)

Approval Marking Comment
FM (marking US) CL I, II, I, Div 1, GPS ABCDEFG -
CL 1, ZNO, AEx ia IC T6 ... T2

ZN 20 AEx ia IlIC T85°C ... T165°C
FM (marking Canada) CL I, II, lll, Div 1, GPS ABCDEFG -
ExialICT6 ... T2
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Model FCx3xx-F1Y... (integral mount design in Zone 1, Div 1)

Approval

Marking

Comment

FM (marking US)

Version Il

IS: CL I, Div 1, GPS ABCD

NI: CL LILII, DIV2, GPS ABCDEFG
XP: CL I, Div 1, GPS ABCD

DIP: CL I, Div 1, GPS EFG

DIP: CLIIl, Div 1, 2

CL I, ZN1, AExdiallC T6

ZN 21 AEx ia tb llIC T85°C to T165°C

2 passive analog outputs, outputs "ia" / "e", depending on

user wiring.

Version |

IS: CL I, Div 1, GPS ABCD

NI: CL I, 1, 1l, DIV2, GPS ABCDEFG

XP: CL I, Div 1, GPS ABCD

DIP: CL Il, Div 1, GPS EFG

DIP: CLIIl, Div 1, 2

CLI,ZN1,AExdiaib ICT6 or CLI,ZN 1, AExdiallC T6
ZN 21 AEx ib ia tb IIIC T85°C or ZN21 AEx tb ia IIC T6

Active / passive analog outputs, outputs "ib" / "e",
depending on user wiring.

FM (marking Canada)

Version Il IS: CL I, Div 1, GPS ABCD 2 passive analog outputs, outputs "ia" / "e", depending on
NI: CL LILII, Div 2, GPS ABCDEFG user wiring.
XP: CL I, Div 1, GPS BCD
DIP CL I, Div 1, GPS EFG
DIP CL I, Div 1, 2
ExdiallCT6
Version | IS: CL I, Div 1, GPS ABCD Active / passive analog outputs, outputs "ib" / "e",
NI: CL I, II, Ill, Div 2, GPS ABCDEFG depending on user wiring.

XP: CL I, Div 1, GPS BCD

DIP: CL Il, Div 1, GPS EFG

DIP: CLIIl, Div 1, 2

Exdiaib IC T6 or ExdiallC T6

72 DS/FCB300/FCH300-EN Rev. G | CoriolisMaster FCB330, FCB350, FCH330, FCH350



Transmitter model FCT300 in remote mount design

Ambient and process conditions:

Tamb -20 ...

60 °C (-4 ... 140 °F)

Protection class IP 65, IP 67, and NEMA 4X / Type 4X

Hazardous area approval cFMus

Specific coding according to FM applies depending on the design of the flowmeter sensor (integral or remote mount design).

IMPORTANT (NOTE)

ABB reserves the right to make changes to the Ex-marking. The exact marking can be found at the name plate of the meter.

Model FCT3xx-YO0... (Transmitter in General Purpose and Sensor in Zone 2, Div 2 or Zone 0, Div 1)

Approval Marking Comment
FM (marking US) NI: CL I, I, 1, Div 2 GPS ABCDEFG -

DIP: CL Il Div 1 GPS EFG

DIP: CL lll, Div 1,2
FM (marking Canada) NI: CL I, 1, 1, Div 2 GPS ABCDEFG -

DIP: CL Il Div 1 GPS EFG

DIP: CL lll, Div 1,2
Model FCT3xx-F2... (Transmitter and Sensor in Zone 2, Div 2)
Approval Marking Comment
FM (marking US) NI: CL I, II, 1, Div 2 GPS ABCDEFG -

DIP: CL Il Div 1 GPS EFG

DIP: CL lll, Div 1,2

CL 1, ZN 2, AEx nA nR [ia] IIC T6
ZN 21 AEx tb [ia] llIC T85°C

FM (marking Canada)

NI: CL I, I, lll, Div 2 GPS ABCDEFG
DIP: CL Il Div 1 GPS EFG

DIP: CL lll, Div 1,2

Ex nA nR [ia] IIC T6
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CoriolisMaster FCB330, FCB350, FCH330, FCH350
Coriolis mass flowmeter

Model FCT3xx-F1... (Transmitter in Zone 1, Div 1, Sensor in Zone 0, 1 or 2, Div 2 oder Div 1)

Approval

Marking

‘ Comment

FM (marking US)

Version Il

IS: CL I, Div 1, GPS ABCD

NI: CL I, 1I, 1ll, DIV2, GPS ABCDEFG
XP: CL I, Div 1, GPS ABCD

DIP: CL Il, Div 1, GPS EFG

DIP: CL I, Div 1, 2

CL 1, ZN1, AExdia llC T6

ZN 21 AEx ia tb IlIC T85°C

2 passive analog outputs, outputs "ia" / "e", depending

on user wiring.

Version |

IS: CL 1, Div 1, GPS ABCD

NI: CL I, 1I, 1ll, DIV2, GPS ABCDEFG

XP: CL I, Div 1, GPS ABCD

DIP: CL Il, Div 1, GPS EFG

DIP: CL I, Div 1, 2

CL1,ZN 1, AExdib [ia] IC T6 or CL I, ZN1, AEx d [ia] IIC T6
ZN21 AEx ib tb [ia] IlIC T85°C or ZN21 AEx tb [ia] IIC T6

Active / passive analog outputs, outputs "ib" / "e",
depending on user wiring.

FM (marking Canada)

Version Il IS: CL I, Div 1, GPS ABCD 2 passive analog outputs, outputs "ia" / "e", depending
NI: CL I, I, 1ll, Div 2, GPS ABCDEFG on user wiring.
XP: CL I, Div 1, GPS BCD
DIP: CL Il, Div 1, GPS EFG
DIP: CL Ill, Div 1, 2
ExdiallCT6
Version | IS: CL I, Div 1, GPS ABCD Active / passive analog outputs, outputs "ib" / "e",
NI: CL I, I, lll, Div 2, GPS ABCDEFG depending on user wiring.

XP: CL 1, Div 1, GPS BCD

DIP: CL II, Div 1, GPS EFG

DIP CLIll, Div 1, 2

Ex d ib [ia] IIC T6 or Ex d [ia] IIC T6

Trademarks

® HART is a registered trademark of FieldComm Group, Austin, Texas,

USA

™ Hastelloy C-4 is a Haynes International trademark

™ Hastelloy C-22 is a Haynes International trademark

™ Hastelloy C-276 is a Haynes International trademark
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Questionnaire

Customer: Date:
Ms. / Mr.: Department:
Telephone: Fax:

Measuring medium:

Liquid content:

Gas content:

Flow rate: kg/h

(min., max., operating point)

Density: kg/m3

(min., max., operating point)

Dynamic viscosity: mPas/cP

(min., max., operating point)

Fluid temperature: °C

(min., max., operating point)

Ambient temperature °C

Pressure: bar

(min., max., operating point)

Rate of flow: [ steady Ul Pulsating
Batch operation: [ ves CINo
Concentration calculation: [ ves CINo
Transmitter design: O Integral mount design [ Remote mount design
Explosion protection: O vYes O No

Power supply:

[1100 ... 230 V AC, 50/60 Hz

[J24 v AC/DC, 50/60 Hz

Electrical outputs:

O current output I: 0/4 ... 20 mA
U Current output 11: 0/4 ... 20 mA
[ pulse output, active

[ Pulse output, passive

Communication:
O HART protocol

Additional specifications:
Pipeline diameter:
Process connection:
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Contact us

ABB Limited

Process Automation

Howard Road, St. Neots
Cambridgeshire, PE19 8EU

UK

Tel: +44 (0) 870 600 6122

Fax:  +44 (0)1480 213 339

Mail:  enquiries.mp.uk@gb.abb.com

ABB Inc.

Process Automation
125 E. County Line Road
Warminster PA 18974
USA

Tel: +1 215 674 6000
Fax: +1215674 7183

ABB Automation Products GmbH
Process Automation

Dransfelder Str. 2

37079 Goettingen

Germany

Tel: +49 551 905-0

Fax: +49 551 905-777

www.abb.com/flow

Note

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

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

Copyright© 2015 ABB
All rights reserved
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Data Sheet D184S035U02 Rev. 12

Vortex Flowmeter / Swirl Flowmeter

2-wire Compact Design
Digital Signal Processor
Converter Technology

For metering liquids, gases and steam
FV4000 Vortex flowmeter
FS4000 Swirl flowmeter for very short steadying zones

Approvals for explosion protection
— ATEX
— IEC
- cFMus
Zone 1, Zone 2, dust ignition protection

Magnetic pen operation
— Configuration also possible with closed housing

Integrated switching output
— Used as limit contact or pulse output

Compensation of temperature influences by means of
temperature measurement integrated as an option

viy AR HRHED
Power and productivity
for a better world™ " l. l.



Vortex Flowmeter / Swirl Flowmeter FV4000 / FS4000 D184S035U02
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1 Principles of measurement

1.1 Principle of measurement for Vortex

flowmeter

The operating principle of the Vortex flowmeter is based on the
Karman street. As the fluid flows over and under the solid body,
vortices are shed alternately above and below. The shedding of these
vortices due to the flow forms a vortex trail (Karman street).

G00680

Fig. 1:
1 Solid body

Principle of measurement, FV4000
2 Piezo sensor

The frequency f of vortex shedding is proportional to the flow velocity
v and inversely proportional to the width of the solid body d:

f=Stx<
d

St, known as the Strouhal number, is a dimensionless number which
has a decisive impact on the quality of vortex flow measurement.

If the solid body is dimensioned appropriately, the Strouhal number St
will be constant across a very wide range of the Reynolds number Re
(Fig. 2).
vxD
o
= Kinematic viscosity
D = Nominal size of meter tube

Re =

Consequently, the vortex shedding frequency to be evaluated is
dependent solely upon the flow velocity and not at all upon media
density and viscosity.

The local changes in pressure induced by vortex shedding are
detected by a piezo sensor and converted into electrical pulses
corresponding to the vortex frequency.

The frequency signal from the flowmeter sensor, which is proportional
to the flow, undergoes downstream processing in the transmitter.

|-
L

Re
G00602

Fig. 2:  How the Strouhal number is dependent upon the Reynolds

number

St Strouhal number
L Linear flow area

Re Reynolds number

1.2

The inlet pipe converts the axial flow of the incoming media into
rotational movement. In the center of this rotation a vortex core is
formed which is forced into a secondary spiral-shaped rotation by the
backflow.

The frequency of this secondary rotation is proportional to the flow
and, if the internal geometry of the meter exhibits an optimum design,
will be linear over a wide flow range. This frequency is measured by a
piezo sensor. The frequency signal from the flowmeter sensor, which
is proportional to the flow, undergoes downstream processing in the
transmitter.

Principle of measurement for Swirl flowmeter

G00601
Fig. 3
1 Inlet pipe 4  Stagnation point
2 Piezo sensor 5 Housing
3 Outlet pipe
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2 Overview of flowmeters

FV4000-VT4
(TRIO-WIRL VT)

FV4000-VR4
(TRIO-WIRL VR)

FS4000-ST4

(TRIO-WIRL ST)

FS4000-SR4
(TRIO-WIRL SR)

G00740

G00742

G00741

G00743

Fluids

<+ 0.75 % of flow rate under reference
conditions

Measured value error
Gases and steam

<+ 1 % of flow rate under reference
conditions

<+ 0.5 % of flow rate under reference

conditions

Reproducibility

DN 15 <+ 0.3 % of flow rate

DN 15 to DN 150 < + 0.2 of flow rate

DN 200 or higher < + 0.25 % of flow rate

DN 15 £ £+ 0.3 % of flow rate
DN 20 or higher < + 0.2 of flow rate

Permissible viscosity for fluids (> 7.5 mPa s,
field calibration required for FS4000)

DN 15<4 mPas

DN 15to DN32<5mPas

DN25<5mPas

DN 40to DN50<10mPas

DN 40 or higher <7.5 mPa s

DN 80 or higher < 30 mPa s

Typical span 1:20 1:25
Typical inflow / outflow sections 15x DN /5 x DN 3xDN/1xDN
Sensor
Process connection Flange DN 15 to DN 300 (1/2" to 12") DN 15 to DN 400 (1/2" to 16")
(DIN, ANSI. JIS) Wafer flange DN 15 to DN 150 (1/2" to 6") -

Sensor design

Single sensor

Double sensor

Yes, optional with integrated temperature measurement (DN 50 or higher)

Fluid temperature

Standard

-55 ... 280 °C (-67 ... 536 °F)

-55 ... 280 °C (-67 ... 536 °F)

High temperature
(DN 25 or higher)

-55 ... 400 °C (-67 ... 752 °F) -

Ingress protection

IP 65/ 1P 67 / Nema 4X

Materials

Sensor Stainless steel opt. Hast. C / Titan Stainless steel opt. Hast. C / Titan
Inlet / outlet pipe - Stainless steel opt. Hast. C
Solid body Stainless steel opt. Hast. C -

Meter housing

Stainless steel opt. Hast. C

Stainless steel opt. Hast. C

Sensor gasket

Graphite, Kalrez, Viton, PTFE

Graphite, Kalrez, Viton, PTFE

Only FVR4000 or
FSR4000

Signal cable length
between sensor and
transmitter

- max. 10 m (32.8 ft) -

max. 10 m (32.8 ft)

Transmitter

Supply power

For analog output
4..20mA

14 .46V (Ex ib<28 V)

For PROFIBUS PA
and FOUNDATION
fieldbus

I<10mA(9...32V;Exias24V)

Sealing concept

Dual sealing acc. to ANSI / ISA-12.27.01 (VT43/VR43/ST43/SR43)

Display

2 x 8-digit /2 x 16-
digit

Local display / totalization with magnetic pen operation / Parameters via HART protocol /

PROFIBUS PA / FOUNDATION fieldbus adjustable

External FRAM

Yes, for saving transmitter parameterization data as well as flowmeter sensor calibration

data

Contact output

(Optocoupler for
standard) NAMUR
contact (Ex ia / ib)

Can be parameterized as limit contact (flow, temperature), alarm output or pulse output

compensation

Saturated steam calculation / Temperature

Yes, if sensor is fitted with temperature measurement device

Communication

HART protocol, PROFIBUS PA (Profile 3.0), FOUNDATION fieldbus
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Designs
There are generally two different designs.

@

G00699

Vortex flowmeter
FV4000-VT4
Wafer flange design

Vortex flowmeter
FV4000-VT4
Flange design

Swirl flowmeter
FS4000-ST4
Flange design

Fig. 4:  Integral mount design: The transmitter is installed directly on the sensor.

G00700

Vortex flowmeter
FV4000-VR4
Wafer flange design

Vortex flowmeter
FV4000-VR4
Flange design

Swirl flowmeter
FS4000-SR4
Flange design

Fig. 5. Remote mount design: The transmitter can be installed up to 10 m away from the flowmeter sensor. The cable is permanently
connected to the transmitter. It can be made shorter if required.
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3 General specifications

3.1 Nominal diameter selection

The nominal diameter is selected on the basis of the maximum
operating flow Qv max. If maximum spans are to be achieved, this
should not be less than half the maximum flowrate for each nominal
diameter  (Qvmax DN), although  reduction to  approx.
0.15 Qv max DN is possible. The linear lower range limit value is
dependent upon the Reynolds number (see accuracy information).

If the flow to be measured is the standard flow (standard condition:
0 °C (32 °F), 1,013 mbar) or mass flowrate, this must be converted to
the operating flow and the most appropriate nominal device diameter
must be selected from the flow range tables (Tables 1, 2, 3).

= Operating density (kg/m3)
N = Standard density (kg/m3)
P = Operating pressure (bar)
T = Operating temperature (°C)
Qv = Operating flow (m3/h)
Qn = Standard flow (m3/h)
Qm = Mass flowrate (kg/h)

= Dynamic viscosity (Pas)

= Kinematic viscosity (m?/s)

1. Conversion of standard density ( n) --> operating density ( )

1013 +p y 273
1013 273+T

pP=pnX

2. Conversion to operating flow (Qv)
a) From standard flow (Qn) -->

1013 273+T
"1013+p 273

Q =Q,22-q
p

b) From mass flowrate (Qm) -->

gy = On
p

3. Dynamic viscosity ( ) --> kinematic viscosity ( )

Calculating the Reynolds number:
Re =L
(2827 -v-d )
Q = Flow in m3/h
d = Pipe diameterin m

= Kinematic viscosity m2/s (1 cst = 10-6 m2/s)

The current Reynolds number can also be calculated using our AP-
Calc calculation program.

3.2 Measured value deviation for flow

measurement
Deviation in percentage terms from the measured value under

reference conditions (including the transmitter) in the linear measuring
range between Re min and Qmax (see "Measuring ranges" table).

FV4000-VT4/VR4 FS4000-ST4/SR4
i <+ 9
Fluids <+0,75% £05%
Gases / Steam <+1%
Current output
Additional <0,1%
measurement
uncertainty
Temperature effect <0,05% /10K

Misalignment associated with installation or deinstallation may affect
the measuring error.

Additional measuring errors may occur if there are deviations from the
reference conditions.

3.21 Reproducibility as a percentage of the

measured value

DN Inch FV4000-

VT4/VR4

FS4000-
ST4/SR4

15 1/2" 0,3 %

25 ...250 1. 6" 0,2 %

200 ... 300 8. 12"

025% | 02%

3.3

Measured value deviation (including transmitter)
+2°C

Measured value deviation for temperature

Reproducibility
< 0.2 % of measured value

Product selection and dimensioning program

®  Important

l The ABB "AP-Calc" program can be used free of charge
when selecting an appropriate flowmeter for a given
application. The program runs in a Microsoft WINDOWS ®
environment.

3.4

Guide values: The values specified for acceleration g are intended as
guide values. The actual limits will depend on the nominal diameter,
the measuring range within the entire measuring span, and the
frequency of the vibrations. Therefore, the acceleration value g has
only limited meaning.

FV4000:
Fluid: max. 1.0g,0 ... 130 Hz
Gas / steam: max. 0.3 g,0... 130 Hz

FS4000:
Fluid: max. 0.3 g, 0 ... 130 Hz
Gas / steam: max. 0.3 g,0... 130 Hz

Permissible pipeline vibrations
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3.5

Reference conditions for flow measurement

FV4000-VT4/VR4 |

FS4000-ST4/SR4

Set flow range

0.5 ... 1 x QvmaxDN

Ambient temperature

20 °C (68 °F) + 2K

Supply power

Humidity 65 % rel. humidity + 5 %
Air pressure 86 ... 106 kPa
24V DC

Signal cable length

10 m (32.8 ft) (FV4000-VR or FS4000-SR only)

Current output load

250 Q (4 ... 20 mA only)

Fluid for calibration

Water: approx. 20 °C (68 °F), 2 bar (29 psi)

Calibration loop internal
diameter

= internal diameter of meter

Unobstructed §tra|ght 15 x DN 3 x DN
upstream section
Downstream section 5x DN 1x DN

Pressure measurement

3 ... 5 x DN downstream of meter

;ngsf::ﬁ;t 2 ... 3 x DN downstream after pressure measurement
3.6 FV4000-VT4/ VR4 flowrates
3.6.1 Fluid flowrates
DIN pipe ANSI pipe
DN Re min Q,maxDN Frequency Re min Q,maxDN Q,maxDN Frequency
(m3/h) (Hz) (m3/h) (US gal/min) (Hz)
at Q max at Q,max
15 1/2¢ 10000 6 370 11000 5,5 24 450
25 1 20000 18 240 23000 18 79 400
40 | 11/2° 20000 48 270 23000 48 211 270
50 2¢ 20000 70 180 22000 66 291 176
80 3¢ 43000 170 140 48000 160 704 128
100 4 33000 270 100 44000 216 951 75
150 6" 67000 630 50 80000 530 2334 50
200 8" 120000 1100 45 128000 935 4117 40
250 10¢ 96000 1700 29 115000 1445 6362 36
300 12¢ 155000 2400 26 157000 2040 8982 23
The flowrates apply for fluids at 20 °C (68 °F), 1,013 mbar (14.69 psi), =998 kg/m3 (62.30 Ib/ft3).
3.6.2 Gas/ Steam flowrates
DIN pipe ANSI pipe
DN Re min Q,maxDN Frequency Re min Q,maxDN Q,maxDN Frequency
(m3/h) (Hz) (m3/h) (ft3/min) (Hz)
at Q,max at Q,max
15 1/2¢ 10000 24 1520 11000 22 13 1980
25 1 20000 150 2040 23000 82 48 1850
40 | 11/2° 20000 390 2120 23000 340 200 1370
50 2¢ 20000 500 1200 22000 450 265 1180
80 3¢ 43000 1200 1000 48000 950 559 780
100 4" 33000 1900 700 44000 1800 1059 635
150 6" 67000 4500 480 80000 4050 2384 405
200 8" 120000 8000 285 128000 6800 4002 240
250 10¢ 96000 14000 260 115000 12000 7063 225
300 12¢ 155000 20000 217 157000 17000 10006 195

The flowrates apply for gas at

= 1.2 kg/m3 (0.075 Ib/ft3).
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3.7 FS4000-ST4 / SR4 flowrates
3.7.1  Fluid flowrates

DN Re min Q,maxDN (m3/h) Q,maxDN (US gal/min) Frequency (Hz) at
Q,maxDN
15 172" 2100 1,6 7,0 185
20 3/4" 3500 2 8,8 100
25 1¢ 5200 6 26 135
32 11/4° 7600 10 44 107
40 11/2" 13500 16 70 110
50 2¢ 17300 25 110 90
80 3¢ 15000 100 440 78
100 4« 17500 150 660 77
150 6" 43000 370 1620 50
200 8" 44000 500 2200 30
300 12¢ 115000 1000 4400 16
400 16" 160000 1800 7920 13

The flowrates apply for fluids at 20 °C (68 °F), 1,013 mbar (14.69 psi), =1 cSt, =998 kg/m3 (62.30 Ib/ft3).

3.7.2 Gas / Steam flowrates

DN Qymin QymaxDN Qymin QymaxDN Frequency (Hz)
(m3/h) (m3/h) (ft3/min) (ft3/min) at QymaxDN
15 1/2¢ 25 16 1.4 9.4 1900
20 3/4 5 25 2.9 14 1200
25 1¢ 5 50 2.9 29 1200
32 11/4 8 130 47 76 1300
40 11/2¢ 12 200 7.0 117 1400
50 2 18 350 10 206 1200
80 3 60 850 35 500 690
100 4 65 1500 38 882 700
150 6" 150 3600 88 2110 470
200 8" 200 4900 117 2880 320
300 12¢ 530 10000 311 5880 160
400 16 1050 20000 618 11770 150

The flowrates apply for gas / steam at p = 1.2 kg/m3 (0.075 Ib/ft3).

The frequency information is for orientation purposes only. For individual nominal diameters and designs, ranges are supplied in which typical
frequencies lie.

3.8 Static overpressure in the case of fluids 3.9 Overload capability

To avoid cavitation, a static overpressure is required downstream of Gases
the flowmeter (downstream pressure). This can be estimated using 15 9% above maximum flow
the following formula:

Fluids
P2 213X Ppampr +2,6xAp 15 % above maximum flow (no cavitation permitted!)

Py = Static overpressure downstream of the flowmeter (mbar)
Ppamps = Steam pressure of fluid at operating temperature (mbar)

Ap'= Pressure drop, medium (mbar)
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3.1
o

1

0 Temperature of medium

Important

Please note the information in the section titled "Explosion
protection”.

3.12 Ambient conditions
Resistance to climate to DIN 40040

Permissible ambient temperature range

Compliance with the permissible temperature range for the Explosion protection / Model | Temperature range
gaskets is mandatory. None / -20...70°C (-4 ... 158 °F)
VT40 and VR40 / ST40 and 5 5
FV4000-VT4/VR4 | FS4000-ST4/SR4 SR40 -55...70 °C (-67 ... 158 °F)
Standard -55 ... 280 °C (-67 ... 536 °F) Exib/ -20...70°C (-4 ... 158 °F) )
. -55...400 °C - VT41 and VR41 / ST41 and
HT - °C (- °F) 1
design (467 ... 752 °F) SR41 40 ...70 °C (-67 ... 158 °F) 1)
Exia/ -20...60 °C (-4 ... 140 °F)
3.11 Flowmeter insulation \S/E& and VRAA / ST4A and [30™505C (40 ... 140 °F)
Igseﬁlgggge may be insulated up to a maximum of 100 mm (4 inch) Exd/ 20 ... 60 °C (-4 ... 140 °F)
VT42 and VR42 / ST42 and 40 ... 60 °C (-40 ... 140 °F)
. SR42
Use of trace heating
Trace heating may be used under the following conditions: cFMys / -20...70°C (-4 ... 158 °F)
. P ; inali VT43 and VR43 / ST43 and
If |t. is fixed directly .on. or a.rour.ld the plpe.zlme. N . SR43 45 ... 70 °C (-49 ... 158 °F)
» If, in the case of existing pipeline insulation, it is installed inside

the insulation (the maximum height of 100 mm (4 inch) must not
be exceeded)

If the maximum temperature the trace heating is able to produce <
the maximum temperature of the medium

The requirements to be met by integrators set out in EN 60079-14
must be complied with!

Please note that the use of trace heaters will not impair EMC
protection or generate additional vibrations.

T
il

G00672

Fig.
1

6:  Flowmeter insulation
Maximum 100 mm (4 inch)

1) Category 2D (dust-ignition proof) maximum 60° C (140° F)

Permissible air humidity

Design Humidity

Standard Relative humidity max. 85 %,

annual mean < 65 %

Climate-proof Relative humidity

<100 % permanent

70
1| 601
50
40 3
30
20

10
. &
-10- 4

-20 opt. -55 T T

[A]
4

[=
=

100 150160200 250 280

-50 0 50 400
- 2
Fig. 7: Relationship between the temperature of the fluid and the
ambient temperature

1 Ambient temperature 4 |Installation for medium

2 Media temperature temp?rature > 150 °C

3 Permissible temperature (302 F.)

range for standard design 5 HT design

(< 400 °C (< 752 °F)),
FV4000-VT4 only

1)  For the supply circuit (terminals 31 / 32) and the switching outputs 41 and 42,
cables suitable for temperatures up to T = 110 °C (230 °F) may be used without
restriction. Cables which are only suitable for temperatures up to T = 80 °C (176 °F)
restrict the temperature ranges. These restrictions also apply to the VR version
(remote design) and the PROFIBUS PA design with plug connector.

(< 280 °C (< 536 °F))

® Important

The legibility of the display can be impaired at temperatures
<0°C (<32 °F)and > 55 °C (> 131 °F). The functionality of
the meter and the outputs remains unaffected by this. Please
refer to the order information for ambient temperatures < -
20 °C (< -4 °F).

Please note the information in the section titled 5 , Transmitter
specifications”.

10
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3.13

A Vortex or Swirl flowmeter can be installed at any point in the
pipeline system. However, the following installation conditions must
be considered:

*  Compliance with the ambient conditions

*  Compliance with the recommended inflow/outflow sections

» The flow direction must correspond to that indicated by the arrow
on the flowmeter sensor.

*  Compliance with the required minimum interval for removing the
transmitter and replacing the sensor

» Avoidance of mechanical vibrations of the pipeline (by fitting
supports if necessary)

* The internal diameter of the flowmeter sensor and the pipe must
be identical.

* Avoidance of pressure vibrations at zero flow by fitting gates at
intervals in long pipeline systems

» Attenuation of alternating (pulsating) flow during piston pump or
compressor conveying by using appropriate damping devices.
The residual pulse must not exceed 10 %. The frequency of the
conveying equipment must not be within the range of the
measuring frequency of the flowmeter.

* Valves / gates should normally be arranged in the flow direction
downstream of the flowmeter (typically: 3 x DN). If the medium is
conveyed through piston/plunger pumps or compressors
(pressures for fluids > 10 bar (145 psi)), it may be subject to
hydraulic vibration in the pipeline when the valve is closed. If this
does occur, the valve absolutely has to be installed in the flow
direction upstream of the flowmeter. Suitable damping devices
(e.g. air vessels) might need to be fitted.

*  When fluids are measured, the sensor must always be filled with
media and must not run dry.

*  When fluids are measured and during damping there must be no
evidence of cavitation.

* The relationship between the temperature of the media and the
ambient temperature has to be taken into account (see "Ambient
conditions" in the section titled "Technical data").

* At high media temperatures > 150 °C (302 °F), the flowmeter
sensor must be installed so that the electronics are pointing to the
side or downward.

Installation Requirements

3.14 Recommended inflow and outflow sections
3.14.1 Vortex flowmeter

In order to maximize operational reliability, the flow profile at the inflow
end must not be distorted if at all possible. Provision should be made
for an inflow section measuring approx. 15 times the nominal
diameter. At elbows, the inflow section should measure at least 25
times the nominal diameter, at round elbows 40 times the nominal
diameter and where shutoff valves appear in the inflow section, 50
times the nominal diameter. A value 5 times the size of the nominal
diameter is required at the outflow end.

1 1

15xD L, 5xD 25xD 5xD,

D 15xD I L, 5xD,

E 40xD_U U, 5xD
T -
L_18xD 1l UL, 5xD, i
? o LM_I I 5xD,
( 20xD_ Ul L, 5xD,
G00928
Fig. 8:  Recommended inflow and outflow sections

3.14.2 Swirl flowmeter

On account of its operating principle, the Swirl flowmeter functions
virtually without inflow and outflow sections. The figure below shows
the recommended inflow and outflow sections for various installations.
Inflow and outflow sections are not required if the elbow radius of
single or double pipe elbows upstream and downstream of the meter
is greater than 1.8 x D. Similarly, additional inflow and outflow
sections are not required downstream of reductions with flange
transition pieces conforming to DIN 28545 (a/2 = 8).

o

>
— 5D
3D 1D
1D

min 1,8 D 600929

Fig. 9:  Recommended inflow and outflow sections

11
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3.15 Installation at high media temperatures

> 150°C (302°F)

At high media temperatures > 150°C (302 F) the flowmeter sensor
must be installed so that the transmitter is pointing to the side or
downward (see the figure below).

Kkl

=

1
_

I —

G00616

Fig. 10

3.16 Installation for pressure and temperature

measurement

As an option, the flowmeter can be fitted with a Pt100 for direct
temperature measurement. This temperature measurement supports,
for example, the monitoring of the media temperature or the direct
measurement of saturated steam in mass flow units.

If pressure and temperature are to be compensated externally (e.g.
with the "Sensycal"), the measuring points must be installed as
illustrated in the figure below.

T
? > P
3..5D |2...3D
Fig. 11: Arrangement of temperature and pressure measuring points

3.17

Final controlling equipment must be arranged at the outflow end
spaced at a minimum 5 x DN.

Installation of final controlling equipment

— ==

G00615

Fig. 12: Installation of final controlling equipment

If the medium is conveyed through piston / plunger pumps or
compressors (pressures for fluids > 10 bar (145 psi)), it may be
subject to hydraulic vibration in the pipeline when the valve is closed.
If this does occur, the valve absolutely has to be installed in the flow
direction upstream of the flowmeter. The FS4000 Swirl flowmeter is
particularly suited to such scenarios. Suitable dampers (e.g. air
vessels in the case of pumping using a compressor) might need to be
used.

12
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3.18 Process connections

Flange design

Wafer flange design

Process connection

Operating pressure

Process connection

Operating pressure

FV4000-VT4/VR4

DN15 ... DN300

O-ring gasket:
DIN PN 10 ... PN 40,
option up to PN 160

ASME Class 150/ 300,
option up to 900 Ib

Flat gasket (graphite):

Maximum PN 64 /
ASME Class 300 Ib

DN25 ... DN150

O-ring gasket:

DIN PN 64, option up to
PN 100

ASME Class 150/ 300,
option up to 600 Ib

Flat gasket (graphite):
Maximum PN 64 /
ASME Class 300 Ib

FS4000-ST4/SR4

DN15..DN 200"

DIN PN 10 ... PN 40
ASME Class 150/300

DN 300 ... DN 400 "

DINPN10..PN 16
ASME Class 150

1) Other designs on request.

3.19 Materials

Component

Material

Temperature range

FV4000-VT4/VR4

FS4000-ST4/SR4

Meter housing

Stainless steel 1

316L / CF8/ CF8C,
Option: Hastelloy C

4571 (316Ti) /

Swirl body /
Inlet/outlet pipes

Stainless steel 1

316L / CF8/ CF8C,
Option: Hastelloy C

4571 (316Ti) /

Sensor

Stainless steel 1

Option: Hastelloy C

4571,

(CF8:

-55 ... 400 °C
(-67 ... 752 °F)
-55 ... 300 °C

(-67 ... 572 °F))

-55 ... 280 °C
(-67 ... 536 °F)

Sensor gasket 1)

Kalrez (3018) o-ring

0...280°C (32 ... 536 °F)

0...280 °C (32 ... 536 °F)

Kalrez (6375) o-ring 20 ... 275 °C (4 ... 527 °F) 20 ... 275 °C (68 ... 527 °F)
Viton o-ring -55 ... 230 °C (-67 ... 446 °F) -55 ... 230 °C (-67 ... 446 °F)
PTFE o-ring -55 ... 200 °C (-67 ... 392 °F) -55 ... 200 °C (-67 ... 392 °F)
Graphite -55 ... 280 °C (-67 ... 536 °F) -55 ... 280 °C (-67 ... 536 °F)

Graphite special

-65...400 °C (-67 ... 752 °F)

(High temperature)

Housing, electronics

Cast aluminum, varnished

1) Other designs on request.

3.20 Weights

The dimension tables contain weight details.
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3.20.1 Permissible operating pressures FV4000

Process connection DIN flange

Process connection ASME wafer
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Fig. 13: High temperature design only, version FV4000 (TRIO-WIRL

VT /VR)

PS Pressure (bar) TS Temperature (°C)

Process connection ASME flange
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Fig. 14: High temperature design only, version FV4000 (TRIO-WIRL

VT /VR)

PS Pressure (bar) TS Temperature (°C)

Aseptic flange to DIN 11864-2

+ DN 25to DN 40:
PS =25 bar to TS = 140 °C if suitable gasket materials are
selected

DN 50 and DN 80:
PS = 16 bar to TS = 140 °C if suitable gasket materials are
selected

Process connection DIN wafer
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Fig. 15: High temperature design only
PS Pressure (bar) TS Temperature (°C)

Fig. 16: High temperature design only
PS Pressure (bar) TS Temperature (°C)

3.20.2 Permissible operating pressures FS4000

Process connection DIN flange
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Process connection ASME flange

50 fs
300 Ib ~_
40 ~ .
\\\‘

S 30
8
(7]

20
& 150 Ib — 1

10 —

0

60-30 0 30 60 90 120 150 180 210 240 270
TS [DC] G00625

Fig. 18

PS Pressure (bar) TS Temperature (°C)
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Vortex Flowmeter / Swirl Flowmeter FV4000 / FS4000 D184S035U02

4 Dimensions
4.1 FV4000-VT4/VR4 (TRIO-WIRL V), wafer design

m ‘ 88 (3.46) 127 (5.00)
‘ L 61(240) : 61 (2.40)° ~ 7104 (4.09)
. g’: \4 G
o (=)
e z Yl
o —~]
2 E /’45 5 8
3 g g ¢
S| & o
g B &
o & o
N
<
- 54 (2.13) ® S|
1 125 (4.92) i =
N~—"1 e
L d 21,5 (0.85) g
D 57 (2.24) 2,
100 (3.94)
=
FV4000-VR4 transmitter in the wall mount housing
Fig. 19: Dimensions in mm (inch), projection in accordance with ISO method E
1 Flow direction 4 Required minimum distance for removing the transmitter and
2 Power supply disassembling the sensor unit
3 Display with VT4 design only 5 Can be rotated 330°
*) Reduced dimension for VR4 design with remote transmitters
Nominal Nominal Dimensions in mm (inch) .
. Weight
diameter pressure L E o 6 g in kg (Ib)
in kg
DN PN Tonax 280 °C (536 °F)
25 64 65 (2,56) 274 (10,79) 73 (2,87) 293 (11,54) 28,5 (1,12) 4,1 (9,0)
40 64 65 (2,56) 290 (11,42) 94 (3,70) 309 (12,17) 43 (1,69) 4,8 (10,6)
50 64 65 (2,56) 298 (11,73) 109 (4,29) 317 (12,48) 54,4 (2,14) 5,6 (12,4)
80 64 65 (2,56) 312 (12,28) 144 (5,67) 331 (13,03) 82,4 (3,24) 7,6 (16,8)
100 64 65 (2,56) 320 (12,6) 164 (6,46) 339 (13,35) 106,8 (4,20) 8,5(18,7)
150 64 65 (2,56) 352 (13,86) 220 (8,66) 371 (14,61) 159,3 (6,27) 13 (28,7)
Nominal Pressure PN Dimensions in mm (inch)
diameter L Weigh
T - E D G d Weight
Lb Schedule Tmax 280 °C in kg (Ib)
1 300 80 112,5 (4,43) 284 (11,18) 70,5 (2,78) 303 (11,93) 24,3 (0,96) 5,1 (11,2)
11/2¢ 300 80 113 (4,45) 290 (11,42) 89,5 (3,52) 309 (12,17) 38,1 (1,50) 6,1 (13,5)
2¢ 150/ 300 80 112,5 (4,43) 296 (11,65) 106,5 (4,19) | 315(12,40) 49,2 (1,94) 8,4 (18,5)
3¢ 300 80 111 (4,37) 312 (12,28) 138,5 (5,45) | 331(13,03) 73,7 (2,90) 11,2 (24,7)
4 300 80 116 (4,57) 325 (12,80) 176,5 (6,95) | 344 (13,54) 97,2 (3,83) 17,2 (37,9)
6" 300 80 137 (5,39) 352 (13,86) | 222,2(8,75) | 371(14,61) 146,4 (5,76) 25,7 (56,7)
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Vortex Flowmeter / Swirl Flowmeter FV4000 / FS4000 D184S035U02

4.2 FV4000-VT4/VR4 (TRIO-WIRL V), flange design, DIN

Wzzzzzzz4 ‘ 88 (3.46 127 (5.00
61(2.40) : 61 §2.4o;* O
1 S 4
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2 8 : =) 5 _
- O 5 b
3 ‘ & © o
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o o 0
] R
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0 @ 54 (2.13) 3
‘ 125 (4.92) b =
L ‘ o
L d 6 21,5 (0.85) 59,
L k 57 (2.24) 25
100 (3.94)
=
G00631
FV4000-VR4 transmitter in the wall mount housing

Fig. 20: Dimensions in mm (inch), projection in accordance with ISO method E
1 Flow direction 4 Required minimum distance for removing the transmitter and
disassembling the sensor unit

2 Power supply
3 Display with VT4 design only 5 Can be rotated 330°
6 Number of holes N

*) Reduced dimension for VR4 design with remote transmitters
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Vortex Flowmeter / Swirl Flowmeter FV4000 / FS4000 D184S035U02
Dimensions in mm (inch)
diameter | pressure s Weight
DN DN T— E D G in kg (Ib)
280 °C / 536 °F
10 ... 40 200 (7,87) 95 (3,74) 4,5(9,9)
15 64 /100 200 (7,87) 296 (11,65) 105 (4,13) 315 (12.40) 5,4 (11,9)
160 200 (7,87) 105 (4,13) 5,4 (11,9)
10 ... 40 200 (7,87) 115 (4,53) 5,1 (11,2)
64
2 100 210 (8,27) 313 (12,32) 140 (5,51) 332 (13.07) 7,8 (17,2)
160
10 ... 40 200 (7,87) 150 (5,91) 6,6 (14,6)
40 64 220 (8,66) 291 (11,46) 170 (6,69) 310 (12.20) 10,1 (22,3)
100 220 (8,66)
160 225 (8,86) 170 (6,69) 10,5 (23,2)
10 ... 40 200 (7,87) 165 (6,50) 8,7 (19,2)
50 64 220 (8,66) 208 (11,73) 180 (7,09) 317 (12.48) 12,2 (26,9)
100 230 (9,06) 195 (7,68) 15,1 (33,3)
160 245 (9,65) 195 (7,68) 15,6 (34,4)
10 ... 40 200 (7,87) 200 (7,87) 13,1 (28,9)
80 64 250 (9,84) 316 (12,44) 215 (8,46) 335 (13.19) 17 (37,5)
100 260 (10,24) 230 (9,06) 21,4 (47,2)
160 280 (11,02) 230 (9,06) 22,9 (50,5)
10...16 250 (9,84) 220 (8,66) 14 (30,9)
25 ...40 250 (9,84) 235 (9,25) 17,8 (39,2)
100 64 270 (10,63) 325 (12,80) 250 (9,84) 344 (13.54) 24,1 (53,1)
100 300 (11,81) 265 (10,43) 32,2 (71,0)
160 320 (12,60) 265 (10,43) 34,4 (75,9)
10...16 300 (11,81) 285 (11,22) 25,4 (56,0)
25...40 300 (11,81) 300 (11,81) 33,6 (74,1)
150 64 330 (12,99) 352 (13,86) 345 (13,58) 371 (14.61) 53,8 (118,6)
100 370 (14,57) 355 (13,98) 70,4 (155,2)
160 390 (15,35) 355 (13,98) 75 (165,4)
10 350 (13,78) 340 (13,39) 45,3 (99,9)
16 350 (13,78) 340 (13,39) 45,3 (99,9)
200 25 350 (13,78) 414 (16,30) 360 (14,17) 433 (17.05) 66,3 (146,2)
40 350 (13,78) 375 (14,76) 66,3 (146,2)
64 370 (14,57) 415 (16,34) 93,1 (205,3)
10/ 16 450 (17,72) 395/405 (15,55 / 15,94) 67,4 (148,6)
250 25/ 40 450 (17,72) 439 (17,28) 425 /450 (16,73 /17,72) 458 (18.03) 106,4 (234,6)
64 450 (17,72) 470 (18,50) 135,6 (299,0)
10/16 500 (19,69) 445/ 460 (17,52 / 18,11) 77,2 (170,2)
300 25/40 500 (19,69) 464 (18,27) 485/515 (19,09 / 20,28) 483 (19.02) 123,2 (271,6)
64 500 (19,69) 530 (20,87) 170,6 (376,1)

1) Dimension tolerance: DN 15 ... DN 200 +0 /-3 mm; DN 300 ... DN 400: +0 / -5 mm
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Vortex Flowmeter / Swirl Flowmeter FV4000 / FS4000 D184S035U02

4.3 FV4000-VT4/VR4 (TRIO-WIRL V), flange design, ASME
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FV4000-VR4 transmitter in the wall mount housing

Fig. 21: Dimensions in mm (inch), projection in accordance with ISO method E
1 Flow direction 4 Required minimum distance for removing the transmitter and
disassembling the sensor unit

2 Power supply
3 Display with VT4 design only 5 Can be rotated 330°
6 Number of holes N

*) Reduced dimension for VR4 design with remote transmitters
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Vortex Flowmeter / Swirl Flowmeter FV4000 / FS4000 D184S035U02
Pressure PN Dimensions in mm (inch)
N_ominal L Weight
diameter i
DN Ib Schedule | .0 JT?E;G o E b G in kg (Ib)
150 40 200 (7,87) 88,9 (3,5) 5,0 (11)
1/2° 300 40 200 (7,87) 206 (11,65) 95,2 (3,75) 315 (12.4) 5,1 (11,2)
600 40 200 (7,87) 95,3 (3,75) 5,2 (11,5)
900 40 200 (7,87) 120,6 (4,75) 7,9 (17,4)
150 80 200 (7,87) 108 (4,25) 5,7 (12,6)
1 300 80 200 (7,87) 313 (12.32) 124 (4,88) 332 (13.07) 6,7 (14,8)
600 80 200 (7,87) 124 (4,88) 7,3 (16,1)
900 80 240 (9,45) 149,3 (5,88) 11,2 (24,7)
150 80 200 (7,87) 127 (5,0) 8,5 (18,7)
11/2° 300 80 200 (7,87) 201 (11.46) 155,6 (6,13) 310 (12.2) 10,9 (24)
600 80 235 (9,25) 155,6 (6,13) 12,1 (26,7)
900 80 260 (10,24) 177,8 (7,0) 17,0 (37,5)
150 80 200 (7,87) 152,4 (6,0) 10,1 (22,3)
o 300 80 200 (7,87) 208 (11.73) 165 (6,5) 317 (12.8) 11,7 (25,8)
600 80 240 (9,45) 165 (6,5) 13,6 (30)
900 80 300 (11,81) 215,9 (8,5) 26,5 (58,4)
150 80 200 (7,87) 190,5 (7,5) 17,6 (38,8)
3¢ 300 80 200 (7,87) 316 (12,44) 209,5 (8,25) 335 (13.19) 21,7 (47,8)
600 80 265 (10,43) 209,5 (8,25) 25,8 (56,9)
900 80 305 (12,01) 241,3 (9,5) 35,0 (77,2)
150 80 250 (9,84) 228,6 (9,0) 20,1 (44,3)
4 300 80 250 (9,84) 325 (12.8) 254 (10,0) 344 (13.54) 28,8 (63,5)
600 80 315 (12,40) 273,1 (10,75) 41,4 (91,3)
900 80 340 (13,39) 292,1 (11,5) 51,4 (113,3)
150 80 300 (11,81) 279,4 (11,0) 32,8 (72,3)
6" 300 80 300 (11,81) 352 (13.86) 317,5 (12,5) 371 (14.61) 49,8 (109,8)
600 80 365 (14,37) 355,6 (14) 81,6 (179,9)
900 80 410 (16,14) 381 (15) 106,8 (235,5)
150 80 350 (13,78) 343 (13,5)
g« 300 80 350 (13,78) 414 (16.30) 381 (15) 433 (17,05)
600 80 415 (16,34) 419,1 (16,5)
900 80 470 (18,5) 469,9 (18,5)
150 40 450 (17,72) 406,4 (16)
10* 300 40 450 (17,72) 439 (17,28) 4445 (17,5) 458 (18,03)
600 80 470 (18,50) 508 (20)
150 40 500 (19,69) 482,6 (19)
12" 300 40 500 (19,69) 464 (18,27) 520,7 (20,5) 483 (19,02)
600 80 500 (19,69) 558,8 (22)
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44 FS4000-ST4/SR4 (TRIO-WIRL S)
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FS4000-SR4 transmitter in the wall mount housing
Fig. 22: All dimensions in mm (inch), projection in accordance with ISO method E

1

Flow direction
2 Power supply

3 Display with ST4 design only

*) Reduced dimension for SR4 design with remote transmitters

4 Can be rotated 330°

5 Required minimum distance for removing the transmitter and
disassembling the sensor unit

6 Number of holes N

Nominal Nominal Dimensions in mm (inch) Weight
diameter pressure X 9
DN LY G E A D d in kg (Ib)
15 10..40 | 200(7,87) | 319(12,56) | 300 (11,81) | 83 (327) 95(374) | 17,3(068) | 58(12.8)
20 10..40 | 200(7,87) | 322(12,68) | 303 (11,93) | 68(268) | 105(413) | 22,6(0,89) | 2.4 (53)
25 10 ... 40 150 (5,91) | 321 (12,64) | 302 (11,89) | 67 (2,64) | 115(453) | 281 (1,11) | 3,5(7.7)
2 10 ... 40 150 (5,91) | 319 (12,56) | 300 (11,81) | 68(2,68) | 140(551) | 37,1(146) | 47 (10,4)
40 10..40 | 200(7,87) | 323(12,72) | 304 (11,97) | 79(311) | 150(591) | 421(1.66) | 8(17.6)
50 10..40 | 200(7,87) | 326(12,83) | 307 (12,09) | 106 (4.17) | 165(6,50) | 511 (201) | 7.2(159)
80 10..40 | 300(11,81) | 329 (12,95) | 310 (12,20) | 159 (6,26) | 200(7,87) | 82,6 (325) | 12.2(26.9)
100 1016 | 350 (13.78) | | oo s | 189744 | 220(866) | 101,1(398) | 14.2(313)
25..40 | 350 (13.78) ’ ’ 189 (7,44) | 235(9,25) | 101(3.98) | 18(39,7)
. 1016 | 480 (18.80) | " Tl sy | 228(12:91) | 285 (11,22) | 150.1(591) | 285 (628)
25 .40 | 480 (18,90) ‘ ‘ 328 (12,91) | 300 (11,81) | 1501 (5,01) | 34,5 (76,1)
10/16 | 600 (23,62) 436 (17,17) | 340 (13,39) | 203,1(8,00) | 50 (110,2)
200 377 (14,84) 358 (14,09) 360 /375 59 /66
25/40 | 600 (23,62) 436 (1717) | (1,99 11ave) | 2031 (8:00) | 1371000 o
300 10/16 | 1000 (39,37) | 423 (16,65) | 404 (1591) | 662 (26,06) (174‘;2 pre 1| 3087 (12.19) (37177(1) e 0
400 10/16 | 1274 (50,16) | 459 (18,07) | 440 (17,32) | 841 (33,11) (22522 22083) 3904 (15,37) | 215200

1) Dimension tolerance: DN 15 ... DN 200 +0 / -3 mm; DN 300

... DN 400: +0 /-5 mm
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N_ominal Nominal Dimensions in mm (inch) Weight
diameter pressure . = e A . ; ra T
DN Ib L in kg (Ib)
1/2* 150 200 (7,87) 319 (12,56) 300 (11,81) 83 (3,27) 88,9 (3,5) 15,8 (0,62) 5,3 (11,7)
300 200 (7,87) 83 (3,27) 95,2 (3,75) 5,8 (12,8)
3/4¢ 150 220 (8,66) 322 (12,68) 303 (11,93) 68 (2,68) 98,4 (3,87) 22,6 (0,89) 2,1 (4,6)
300 230 (9,06) 68 (2,68) 117,5 (4,63) 22,6 (0,89) 3,0 (6,6)
1 150 150 (5,91) 321 (12,64) 302 (11,89) 67 (2,64) 108 (4,25) 28,1 (1,1) 3,4 (7,5)
300 150 (5,91) 67 (2,64) 124 (4,88) 28,1 (1,1) 3,6 (7,9)
11/4° 150 150 (5,91) 319 (12,56) 300 (11,81) 68 (2,68) 118 (4,65) 37,1 (1,46) 37(82)
300 150 (5,91) 68 (2,68) 133 (5,24) 5,4 (11,9)
112" 150 200 (7,87) 323 (12.72) 304 (11,97) 79 (3,11) 127 (5) 42,1 (1,66) 6,8 (15)
300 200 (7,87) 79 (3,11) 155,6 (6,13) 42,1 (1,66) 8,9 (19,6)
. 150 200 (7,87) 326 (12,83) 307 (12,09) 106 (4,17) 152,4 (6) 51,1 (2,01) 7,1 (15,7)
300 200 (7,87) 106 (4,17) 165 (6,5) 51,1 (2,01) 9,8 (21,61)
3¢ 150 300 (11,81) 329 (12,95) 310 (12.2) 159 (6,26) 190,5 (7,5) 82,6 (3,25) 11,7 (25,8)
300 300 (11,81) 159 (6,26) 209,5 (8,25) 82,6 (3,25) 16,2 (35,7)
4 150 350 (13,78) 333 (13.11) 314 (12.2) 189 (7,44) 228,6 (9) 101,1 (3,98) 18,0 (39,7)
300 350 (13,78) 189 (7,44) 254 (10) 101,1 (3,98) 27,5 (60,6)
6" 150 480 (18,9) 357 (14,06) 338 (13,31) 328 (12,9) 279,4 (11) 150,1 (5,91) 30,0 (66,1)
300 480 (18,9) 328 (12,9) 317,5(12,5) | 150,1(5,91) | 46,0 (101,4)
g« 150 600 (23,62) 377 (14.84) 358 (14,09) 436 (17,17) 343 (13,5) 203,1 (8) 45,0 (99,2)
300 600 (23,62) 436 (17,17) 381 (15) 203,1 (8) 75 (165,4)
12" 150 1000 (39,37) | 423 (16,65) 404 (15,91) 662 (26,1) 482,6 (19) | 309,7 (12,19) | 182 (401,2)
16" 150 1274 (50,16) | 459 (18,07) 440 (17,32) 841 (33,1) 596,9 (23,5) | 390,4 (15,37) | 260 (573,2)

1) Dimension tolerance: DN 15 ... DN 200 +0 / -3 mm; DN 300

... DN 400: +0 /-5 mm
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5 Transmitter specifications

5.1.1 General specifications

2

o Step Q
Data/Enter C/CE
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G00633

Fig. 23: Transmitter keypad and LCD display

1 Magnet sensors 3 Can be rotated +/- 90 °
2 Control buttons for direct
entry

Measuring ranges

The full-scale value can be set at any point between the maximum
possible upper range value 1.15 x Qaxpny @nd 0.15 X Qpaxon-

Parameter setting

Data can be entered using 3 control buttons (not with the Ex"d"
hazardous area design) or, if the housing is sealed, directly from an
external location using a magnetic pen.

Data is entered in plain text with the display or using digital
communication via the HART protocol or PROFIBUS
PA/FOUNDATION fieldbus.

Flow operating modes

The following operating modes can be selected dependent upon the
design purchased (with or without Pt100):

Fluid medium:

*  Operating flow

* Mass flow with constant or temperature-dependent density
Gas/steam medium:

*  Operating flow

* Mass flow with constant or temperature-dependent density (at
constant pressure)

» Standard flow with constant or temperature-dependent standard
factor (at constant pressure)

* Mass flow with saturated steam and temperature-driven density

Data backup

Counter readings and parameters for specific measuring points
backed up in FRAM (more than 10 years without supply power) in the
case of shutdown or should the supply voltage fail.

Damping
Configurable from 1 ... 100 s, corresponds to 5 7.

Q, min (low flow)

Configurable between 2 ... 25 % of Qapn (Max. operating flow per

nominal size). The actual low flow is determined by application and
installation.

Function tests

Software-internal function tests can be used to test individual internal
modules. For the purpose of commissioning and testing, the current
output (4 ... 20 mA design) or the digital output signal (fieldbus
designs) can be simulated in line with flowrates selected by the user
(manual process control). The switching output can also be controlled
directly for the purpose of function testing.

Electrical connection

Screw-type terminals, plug-in connection on PROFIBUS PA (option)
cable gland: -standard., Ex "ib" / Ex "ia": M20 x 1.5; NPT 1/2 " -Ex d":
NPT 1/2”

Ingress protection
IP 67 to EN 60529

Display

High-contrast LCD display, 2 x 8-digit (4 ... 20 mA design) or 4 x 16-
digit (PROFIBUS PA/ FOUNDATION fieldbus design). Shows the
instantaneous flowrate along with the totalized flow or temperature of
the medium (option).

On the 4 ... 20 mA design, the multiplex function enables 2 values
(e.g., flowrate and totalized flow) to be displayed virtually in parallel.
Up to 4 values can be displayed on the fieldbus design.

Switching output terminals 41/ 42
(standard on all designs)

The function can be selected via the software:
- Max./min. alarm for flow or temperature

- System alarm

- Pulse output: f,5: 100 Hz; t5,: 1 ... 256 ms

Contact type:

- Standard and Ex "d": Optocoupler Uy =16...30V

IL=2..15mA
- Ex"ib"/Ex "ia": Configured as NAMUR contact

EMC protection

The flowmeter corresponds to NAMUR recommendations NE21.
Electromagnetic compatibility of equipment for process and lab control
technology 5/93 and EMC Directive 2004/108/EC (EN 61326-1). Note:
EMC protection and protection against accidental contact are limited
when the housing cover is open.
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6 Communication

6.1 2-wire technology design

The design of the Vortex or Swirl flowmeter transmitter features 2-wire
technology, i.e., the power supply and digital communication for the
fieldbus interface both use the same wires. An additional switching
output is also available for use at the same time.

All stored data is preserved in the event of a power failure. The
SMART VISION program can be used for operation and configuration
purposes. SMART VISION is a piece of universal communication
software for intelligent field devices based on FDT / DTM technology.

Data can be exchanged with a comprehensive range of field devices
using various means of communication. The main applications include
parameter display, configuration, diagnostics, recording, and data
management for all intelligent field devices that specifically meet the
communication requirements involved.

6.2 4..20 mA/HART
6.2.1 Electrical connection for 4 ... 20 mA / HART
= Ug U_E’
32 —1 T
4 Re
]
G00640
31 UB US
32 — £ 5 I
Rg R
- 2
/1
G00641

Fig. 24:  Supply power from central power supply, supply power (DC
or AC) from power supply unit

1 Functional ground 2 Power supply unit

UB = Supply voltage = min. 14 V DC

US = Supply voltage = 14 ... 46 V DC

RB = Maximum permissible load for the power supply unit (e.g.
display, load)
R = Maximum permissible load for the output circuit (determined
by the power supply unit)

Supply power (terminals 31/ 32)

Standard
Hazardous area design

14 .46V DC

See Chapter 7, "Ex relevant
specifications for transmitter”.

Maximum 5 % or. + 1.5 Vpp
<1W

Residual ripple
Power consumption

Electrical connection for FV4000-VR4, FS4000-SR4

With these designs, the sensor and transmitter are separated by a
signal cable of up to 10 m in length. The signal cable is permanently
connected to the transmitter and can be made shorter if required. Fig.
24 shows how the supply power connection is arranged for the
transmitter.

RglkQ]
1,6

1,4

1,2 //

1,0 /

0,8

0,61
0,41
0,21

0,0 T T T T
10 15 20 25 30

— 1 Ug[V, DC]
35 40 45 50

G00644

Fig. 25: Load diagram for current output, load via supply power
In HART communication, the smallest load is 250 Q. The load R is

calculated on the basis of the available supply voltage Us and the
selected signal current as follows:

Re = Us
Ig
>
£
n
o)
01234567 8 910111213141516
Ig in mMA G00647
Fig. 26: Load resistance of the switching output as a function of

current and voltage
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Contact output

41
42

G00646

Input from PLC, for example.
With Us =16 ...30 V

Contact output

Fig. 27: Electrical connection

20 mA

Fig. 28: Current output
1 Low flow

The measurement value output at the current output is as shown in
the figure: Above the low flow, the current is a straight line that would
have 4 mA in Q = 0 and 20 mA in Q = Qmax operating mode. Due to
low flow cutoff, the flow is set to 0 below x % Qmax or the low flow (in
other words, the current is 4 mA).

6.2.2 Current output for alarm
21 ... 23 mA in accordance with Namur NE43

1

20,5 MA—|-—=— ===
0mAfF — — — — — — — — —

4 mA—1
L
103,125 %
G00721
Fig. 29

1 Current output without errors "3" and "9", output: 20.5 mA
(NAMUR NE43)

2 Current output with errors "3" and "9", the output switches to
alarm status (21 ... 23 mA, configurable)

3 Current output with error "9", the output switches to alarm
status at 120 % of QmaxDN (21 ... 23 mA, configurable)

Qmin = Low flow

6.2.3

The HART protocol is used for digital communication between a
process control system / PC, a handheld terminal, and the Vortex or
Swirl flowmeter.

It can be used to send all device and measuring point parameters
from the transmitter to the process control system or PC. Conversely,
it also provides a means of reconfiguring the transmitter. Digital
communication utilizes an alternating current superimposed on the
analog output (4 ... 20 mA) that does not affect any meters connected
to the output.

HART protocol communication

Transmission method

FSK modulation at current output of 4...20 mA based on the
Bell 202 standard. Max. signal amplitude: 1.2 mA ss.

Current output load
Min. > 250 Q, max. 750 Q
Max. cable length: 1,500 m; AWG 24 twisted and shielded

Baud rate
1,200 baud

Display
Logic 1: 1,200 Hz, Logic 0: 2,200 Hz

Current output for alarm
High = 21 ... 23 mA, adjustable (NE43)

4 ...20 mA

;
T

Rb min =250 Q

G00650

Fig. 30: HART communication
1 FSK modem
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6.3 PROFIBUS PA
6.3.1 PROFIBUS PA electrical connection

1) Terminals 31, 32
Function PA+, PA-
Connection for PROFIBUS PA to IEC 1158-2
U=9..24V,I|= 10 mA (normal operation)
13 mA (in the event of an error / FDE)

2) Terminals 41, 42
Function C9, E9

Switching output: Function can be selected via software as a pulse
output (fmax: 100 Hz, 1 ...256 ms), min. / max. alarm or system

alarm.

Configured as NAMUR contact to DIN 19234.
Closed: 1KQ

Open: > 10 KQ

M12 plug-in connector

6.3.2 PROFIBUS PA communication

The transmitter is suitable for connection to DP/PA segment couplers

and the ABB MB204 multibarrier.

PROFIBUS PA protocol

Output signal: in accordance with EN 50170 Volume 2,
PROFIBUS transmission method: IEC 1158-2/EN 61158-2
Transmission speed: 31.25 KByte/s

PROFIBUS profile: Version 3.0

Ident Number
05DC hex

Function blocks
2 x Al,
1xTOT

GSD files

- PA139700 (1 x Al)

- PA139740 (1 x Al, 1 x TOT)

- ABB_05DC (2 x Al, 1 x TOT + manufacturer-specific data)

4 3
1 2 G00653
Fig. 31:  Assignment for connection using optional M12 plug-in
connector
Pin Assignment
1 PA+ (31)
2 NC
3 PA- (32)
4 Shield

“ ™

Physical Block

FF compatible
Communication
Stack

Analog
Input
—{ @— Block |—
Al 1

Channel

Analog
Trans- Input
ducer —@— @—Bjock [®
Block Al 2

Channel

PROFIBUS PA

L | Totalizer | |
K Block /

G00651

Fig. 32: Block structure for PROFIBUS PA

6.3.3 Example: PROFIBUS PA communication

I N N
1 2 ( )  { \ 4 AU:V Q
v
|PA+ PA-| |PA+ PA-| |PA+ PA-|
G00660
PROFIBUS DP PROFIBUS PA
Fig. 33: Example for PROFIBUS PA interface connection

1 H2bus 2 Segment coupler (incl. bus

supply and termination)
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6.4 FOUNDATION fieldbus
6.4.1 FOUNDATION fieldbus electrical connection

1) Terminals 31, 32
Function FF+, FF-
Connection for FOUNDATION fieldbus (H1) to IEC 1158-2
U=9..24V,I|= 10 mA (normal operation)
13 mA (in the event of an error / FDE)

2) Terminals 41, 42
Function C9, E9

Switching output: Function can be selected via software as a pulse
output (fmax: 100 Hz, 1 ...256 ms), min. / max. alarm or system
alarm.

Configured as NAMUR contact to DIN 19234.
Closed: 1KQ
Open: > 10 KQ

6.4.2 FOUNDATION fieldbus communication

The transmitter is suitable for connection to special power supply
units, a linking device, and the ABB MB204 multibarrier.

FOUNDATION fieldbus protocol

Output signal: in accordance with the FOUNDATION fieldbus protocol
Specification: 1.4 / ITK 4.01 for the H1 bus

Transmission method: IEC 1158-2 / EN 61158-2

Transmission speed: 31.25 KByte/s

Manufacturer ID: 0x000320 Device ID: 0x0015

Reg. number: IT013600

Function blocks
2 x analog inputs

Stack
With LAS functionality

Resource Block
Analog FF compatible
Input Communication
Block — Stack
Al1
LTC”; Channel FOUNDATION
Block Analog fieldbus
Input
Block
Al 2
K Channel / 600661

Fig. 34: Block structure for FOUNDATION fieldbus

The channel selector can be used to select the initial variable (volume
/ mass / standard flow, counter or temperature).

6.4.3 Example: FOUNDATION fieldbus
communication
A 9
T ‘| ] \
1 2 A / v 'y D
(. . . !
i S nd it i
FF+FF-| [FF+FF- FF+ FF-
G00665
Ethernet FOUNDATION fieldbus
Fig. 35: Example for FOUNDATION fieldbus interface connection
1 HSE bus 2 Linking device (incl. bus

supply and termination)
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7 Exrelevant specifications for transmitter

71 Ex"ib"/Ex "n" design for VT41/ST41 and
VR41/SR41 (4 ... 20 mA /| HART)

[ J Important

The devices may only be operated in explosive areas if the
housing covers have been fully closed.

EC type-examination certificate TUV 08 ATEX 554808 X / TUV 10

ATEX 387786 X 1)
Designation:
I12G Exib IIC T4
112D Ex tD A21 T85°C...T\nedium |P 67

Declaration of conformity TUV 08 ATEX 554833 X /
TUV 10 ATEX 556214 X 1)

Designation:
I 3G Ex nA [nL] IIC T4
I1 3D Ex tD A22 T85°C...Tnedium IP 67

Certificate of conformity IECEx TUN 07.0014 X / TUN 10.0024 X
Designation:

Exib IIC T4...T1

Ex nA [nL] IIC T4...T1

Ex tD A21 IP6X TX°C

1) Not for Shanghai production site

Supply power terminals 31/ 32

a) Ex ib: U;=28VvDC

b) ExnA[nL] Ug=14...46V DC
Switching output, terminals 41/ 42

The switching output (passive) optocoupler is designed as a
NAMUR contact (to DIN 19234).

When the contact is closed, the internal resistance is approx.
1,000 Q. When the contact is open, it is > 10 KQ. The switching
output can be changed over to "optocoupler” if required.

a) NAMUR with switching amplifier

b) Switching output (optocoupler)

- Exib: U=15V
-ExnA[nL]: Ug=16...30V
lg=2...15mA
Important

The installation instructions in accordance with EN 60079-14
must be complied with.

When commissioning the flowmeter, refer to IEC 61241-1-2
regarding use in areas with combustible dust. The transmitter
housing cover must be secured by means of the safety
locking device. After switching off the supply power, wait

t > 2 minutes before opening the transmitter housing.

7.1.1 Supply power or supply current

Ex ib VR41/ SR41
Ex nA [nL]

—1

[s7]ce]ad] e [a4]83] 2] 1]

PA | S 2 3
Ex ib Ex ib
Ex nA [nL] Ex nA [nL]
31|32]41]42
L ==
PA + + PA + +
<=1 2 [ VT41/ST4H || Z [N
© ©
" n
£ £
o =)

G00668

Fig. 36: Electrical connection for VT41 / ST41 and VR41 / SR41

1 Flowmeter sensor
2  Transmitter

3 Flowmeter

Flowmeter sensor wire colors

Terminal Wire color
81 Red

82 Blue

83 Pink

84 Gray

85 Yellow

86 Green

86 Brown

87 White

1,8
1.6
_ 14 /:
g 12 :
o 1 |
08T ———— ] — +
0,6 . ;
0,4 L :
0,2 : .
0 T :
10 M4 20 281 30 40 48 50
! Ex ib [ !
I I
: Ex nA[nL] .
UglV]
G00670
Fig. 37

The minimum voltage Ug of 14 V is based on a load of 0 Q.
Ug = supply voltage
Rg = Maximum permissible load in power supply circuit, e.g.,

indicator, recorder or power resistor
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7.1.2 Approval data for hazardous areas
Terminals 31, 32

Power supply
circuit

Zone 1: Exib IIC
Tamp = (40 °C) -20 ... 70 °C

U=28V
li=110 mA
P,= 770 mW

Effective internal capacitance: 14.6 nF

Effective internal capacitance
to ground: 24.4 nF

Effective internal inductance: 0.27 mH
Zone 2: Ex nA [nL] IC

Tamp = (-40 °C)-20 ... 70 °C
Ug=14...46V

Zone 21/22: Ex tD A21/Ex tD A22
Tamb=-20°C ... 60 °C

Type of protection
U,=60V

Power supply Terminals 41, 42

circuit

Zone 1: Exib IIC

U=15V

l;=30 mA

P,=115 mW

Effective internal capacitance: 11,6 nF

Effective internal capacitance
to ground: 19.6 nF

Effective internal inductance: 0.14 mH
Zone 2: Ex nA [nL] lIC
Ug=16...30V

lg=2...15mA

Zone 21/22: Ex tD A21/Ex tD A22
Tamp=-20°C ... 60 °C

Type of protection
U,=60V

The devices must be installed in a protected environment in
accordance with the specific conditions on the test certificate.
Pollution degree 3 (see IEC 60664-1) must not be exceeded for the
macro environment of the device. The devices conform to degree of
protection IP 65/ IP 67. If the device is installed as intended, this
requirement is met by the housing as standard.

When connected to the line supply / not connected to the line supply,
the electrical circuits must not exceed overvoltage category IIl / II.

713

For the supply circuit "Terminals 31, 32" and the switching outputs
"Terminals 41, 42", cables suitable for temperatures up to T = 110 °C
(T =230 °F) can be used without restriction.

Medium temperatures / Temperature classes

Category 2/3G

For cables suitable only for temperatures up to T= 80 °C (T = 176 °F),
the interconnection of both circuits needs to be taken into account in
the event of a fault. Otherwise, the restricted temperature ranges
listed in the following table shall apply.

Category 2D

For cables suitable only for temperatures up to T= 80 °C (T = 176 °F),
the restricted temperature ranges listed in the following table shall

apply.

Ambient Max. temperature | Max. permissible
temperature 2) at used medium
connecting cable, | temperature
"Terminals 31,
32", "Terminals
41, 42"

280 °C /400 °C 1)
(536 °F / 752 °F) 1)

(-40) 20 ... 70 °C 3)

((-40) -4 ... 158 °F) 3) 110 °C (230 °F)

(-40) 20 ... 70 °C 3

((-40) -4 ... 158 °F) 3) 160 °C (320 °F)

(-40) 20 ... 60 °C

((-40) -4 ... 140 °F) 240 °C (464 °F)

-40)-20...55°C

80 °C (176 °F
((-40) -4 ... 131 °F) ( )

280 °C (536 °F)

° °FY) 1)
(40) 4 .. 122 °F) 320 °C (608 °F)

-40) 20 ... 40 °C 400 °C (752 °F) 1

(
(
(
(-40) -20 ... 50 °C
(
(
(

((-40) -4 ... 104 °F)

1)  Medium temperatures > 280 °C (> 536 °F) with F\V4000 Vortex flowmeter only

2) The permissible limits for the ambient temperature are approval- and order-specific
(standard: -20 °C (-4 °F)).

3) Category 2D (dust-ignition proof) maximum 60° C (140° F)

Maximum medium Temperature class
temperature
130 °C (266 °F) T4
195 °C (383 °F) T3
290 °C (554 °F) T2
400 °C (752 °F) T1
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7.2 Ex"d"/Ex"ib"/Ex "n" design for VT42/ST42

and VR42/SR42 (4 ... 20 mA / HART)

[ J Important

The devices may only be operated in explosive areas if the
housing covers have been fully closed.

EC type-examination certificate TUV 08 ATEX 554955 X /
TUV 10 ATEX 387788 X 1)

Designation
*  Transmitter / flowmeter
I 2G Ex d [ib] IC T6
I12G Exib lIC T4
112D Ex tD A21 T 85 °C ... Tryegium IP 67

*  Flowmeter sensor
I12G Exib lIC T4
112D Ex tD A21 T 85 °C ... Tregium IP 67

Declaration of conformity TUV 08 ATEX 554956 X /
TUV 10 ATEX 556215 X 1)

Designation on sensor / transmitter / flowmeter:
I 3G Ex nA [nL] IIC T4
I 3D Ex tD A22 T85°C...Tnedium |P 67

Certificate of conformity IECEx TUN 08.0010 X/ TUN 10.0025 X
Designation:

Ex d [ib] IIC T6 to T1

Exib IIC T4 to T1

Ex tD A21 IP6X T85°C... T nedium

Ex nA [nL] IIC T4 to T1

1) Not for Shanghai production site

Flowmeter sensor wire colors

Ex ib VR42/SR42
Ex nA [nL]

1

|87|86| 86|E| |84|83| 82| 81|

PA L S 2 3
Ex d [ib] Ex d [ib]
Ex ib Ex ib
Ex nA [nL] Ex nA [nL]
3132 41|42
L ==
PA + + PA + +
S VT42/ST42 <] 2 |§
© ©
n n
£ £
o )

G00673

Fig. 38: Electrical connection for VT42 / ST42 and VR42 / SR42

1  Flowmeter sensor
2 Transmitter

3 Flowmeter

Terminal Wire color
81 Red
82 Blue
83 Pink
84 Gray
85 Yellow
86 Green
86 Brown
87 White
1) Supply power terminals 31/ 32
a) Ex ib: U;=28VvVDC

b)Exd[ib]/ExnA[nL] Ug=14...46V DC

2) Switching output, terminals 41/ 42

The switching output (passive) is designed as an optocoupler. If
required, the switching output (passive) can be designed as a
NAMUR contact (to DIN 19234).

a) NAMUR with switching amplifier
b) Switching output (optocoupler)
- Exib: U=15V
-Exd[ib]/ExnA[nL]: Ug=16...30V
lg=2...15mA
Important

Supply current (supply power) and switching output must be
either only intrinsically safe or only non-intrinsically safe. A
combination of the two is not permitted. On intrinsically safe
circuits, equipotential bonding must be in place along the
entire length of the cable used.

[
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7.2.2 Approval data for hazardous areas

7.21 Supply power or supply current
1,8
1,6 .
_14 ;
g2 :
m 1 1
X 08— ——— .
06 ; l
04 ' !
0,2 : .
O T T :
10 M4 20 281 30 40 481 50
[ Ex ib [ [
I I
! Ex nA[nL] !
UglV]
G00670
Fig. 39

The

minimum voltage Ug of 14 V is based on a load of 0 Q.

Us = supply voltage

Rg = Maximum permissible load in power supply circuit, e.g.,

i

indicator, recorder or power resistor

Important

The installation instructions in accordance with EN 60079-14
must be complied with.

When commissioning the flowmeter, refer to IEC 61241-1-2
regarding use in areas with combustible dust. The transmitter
housing cover must be secured by means of the safety
locking device. After switching off the supply power, wait

t> 2 minutes before opening the transmitter housing.

Power supply
circuit

Terminals 31, 32

Zone 1: Ex d [ib] lIC

Tamp = (-40 °C) -20 ... 60 °C
Zone 2: Ex nA [nL] IIC

Tamp = (40 °C)-20 ... 70 °C
Us=14..46V

Zone 1: Exib lIC

Tamp = (40 °C) -20...70 °C
u=28V

;=110 mA

P,=770 mW

Effective internal capacitance:

Effective internal capacitance
to ground: 24.4 nF

Effective internal inductance: 0.27 mH

Type of protection
U,=60V

14.6 nF

Zone 21/22; Ex td A21/ Ex tD A22
Tomp = 20 ... 60 °C

Power supply Terminals 41, 42

circuit

Zone 1: Ex d [ib] lIC
Zone 2: Ex nA [nL] lIC
Ug=16..30V

lg=2..15mA

Zone 1: Exib lIC

U=15V

;=30 mA

P;=115 mW

Effective internal capacitance:

Effective internal capacitance
to ground:

Effective internal inductance:

Type of protection
U,=60V

11.6 nF

19.6 nF
0.14 mH

Zone 21/22: Ex td A21/ Ex td A22

Tomp = -20 ... 60 °C

When connected to the line supply / not connected to the line supply,

the electrical circuits must not exceed overvoltage category Ill / II.
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7.2.3 Medium temperatures / Temperature classes

For the supply circuit "Terminals 31, 32" and the switching outputs
"Terminals 41, 42", cables suitable for temperatures up to T = 110 °C
(T =230 °F) can be used without restriction.

Category 2/3G (Ex ib IIC)

For cables suitable only for temperatures up to T= 80 °C (T = 176 °F),
the interconnection of both circuits needs to be taken into account in
the event of a fault. Otherwise, the restricted temperature ranges
listed in the following table shall apply.

Category 2D

For cables suitable only for temperatures up to T= 80 °C (T = 176 °F),
the restricted temperature ranges listed in the following table shall

apply.

Ambient
temperature 2)

Max. temperature
at used
connecting cable,
"Terminals 31,
32", "Terminals
41, 42"

Max. permissible
medium
temperature

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

110 °C (230 °F)

280 °C /400 °C 1)
(536 °F / 752 °F) 1)

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

(-40) 20 ... 55 °C
(-40) -4 ... 131 °F)

(-40) 20 ... 50 °C
(-40) -4 ... 122 °F)

(-40) -20 ... 40 °C
(-40) -4 ... 104 °F)

80 °C (176 °F)

240 °C (464 °F)

280 °C (536 °F)

320 °C (608 °F) 1)

400 °C (752 °F) )

1) Medium temperatures > 280 °C (> 536 °F) with FV4000 Vortex flowmeter only
2) The permissible lower limits for the ambient temperature are approval- and order-
specific (standard: -20 °C (-4 °F)).

Hazardous area Maximum medium | Temperature class
design temperature
o o 3)
Ex d [ib] IIC 80 °C (176 °F) T6
95 °C (203 °F) T53)
Exib IIC 130 °C (266 °F) T4
’;'ZW 195 °C (383 °F) T3
Ex nA [nL] 290 °C (554 °F) T2
400 °C (752 °F) T1

3) Not possible for flowmeter sensor version VR42 / SR42

7.3 FM approval design for the USA and Canada
for VT43/ST43 and VR43/SR43
(4 ... 20 mA / HART)

(] Important

l The devices may only be operated in explosive areas if the
housing covers have been fully closed.

Designation

Explosion-proof | XP/Class I/Div 1/BCD/T4 Ta =70 °C Type 4X

Dust-ignition- DIP/Class Il,I1I/Div 1/EFG/T4 Ta = 70 °C Type 4X

proof

Intrinsic safety IS/Class |, I,III/Div 1/ABCDEFG/T4 Ta = 70 °C
Entity Type 4X

NI/Class I/Div 2/ABCD/T4 Ta = 70 °C Type 4X
S/Class IL,III/Div 2/FG/T4 Ta = 70 °C Type 4X

Non-incendive
Suitable

The devices must be installed in a protected environment in
accordance with the specific conditions on the test certificate.
Pollution degree 3 (see IEC 60664-1) must not be exceeded for the
macro environment of the device. The devices conform to degree of
protection IP65/1P67. If the device is installed as intended, this
requirement is met by the housing as standard.

When connected to the line supply / not connected to the line supply,
the electrical circuits must not exceed overvoltage category Ill / II.

IS Entity see: SD-50-2681 (Fig. 35)
Parameters: Vmax, Imax, Pi, Li, Ci
Enclosure: Type 4X

VR43/SR43
APPROVED /1
[s7]ce]ed] a5 [84]s3] a2 1]
PA S /2 /3
31|32] 41|42
=L =
PA +H |+ PA + |+
VT43/ST43
G00674
Fig. 40: Electrical connection for VT43 / ST43 and VR43 / SR43

1 Flowmeter sensor 3 Flowmeter

2 Transmitter

Flowmeter sensor wire colors

Terminal Wire color
81 Red

82 Blue

83 Pink

84 Gray

85 Yellow

86 Green

86 Brown

87 White
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7.3.1 Supply power or supply current 7.3.2 Medium temperatures / Temperature classes
1,8 For the supply circuit "Terminals 31, 32" and the switching outputs
1,6 T "Terminals 41, 42", cables suitable for temperatures up to T = 110 °C
_ 14 | (T =230 °F) can be used without restriction.
g 1,2 T
L : For cables suitable only for temperatures up to T= 80 °C (T = 176 °F),
X 081T—————] ——— t the restricted temperature ranges listed in the following table shall
0,6 T : apply.
0,4 ! .
’ I
0,2 : t Ambient Max. temperature Max. permissible
0 T T i temperature at used medium
10 :14 20 28: 30 40 48 50 connecting cable, | temperature
S - S— | "Terminals 31,
| I 32", "Terminals
: XP,DIP, NI, S ! 41, 42"
UV - _ o o °c 1)
sV (-45) -20 70°C 110 °C (230 °F) 280 °C /400 °C
G00707 (-49) -4 ... 158 °F) (536 °C /752 °F) 1)
Fig. 41 (-45)-20 ... 60 °C . .
(-49) 4 .. 140 °F) 240 °C (464 °F)
The minimum voltage Ug of 14 V is based on a load of 0 Q. (-45)-20...55°C 280 °C (536 °F)
Us = supply voltage (('j;)) ";6" 122) FC) 80 °C (176 °F)
Rg = Maximum permissible load in power supply circuit, e.g., O TR ° °F) 1)
B p p pply g (:49) -4 . 122 °F) 320 °C (608 °F)

indicator, recorder or power resistor

7.3.3 Approval data for hazardous areas
Supply circuit terminals 31, 32

(-45) 20 ... 40 °C

o o 1)
(-49) -4 ... 104 °F) 400°C (752°F)

1)

Medium temperatures > 280 °C (> 536 °F) with VT43 / VR43 Vortex flowmeter only

Explosion-proof

XP/Class I/Div 1/BCD/T4 Ta = 70 °C Type 4X

Dust-ignition-proof DIP/Class I1,1lI/Div 1/EFG/T4 Ta = 70 °C Type 4X Ug=14..46V
DIP/Class IL,1Il /Div 2 /EFG /T4 Ta=70°C Type 4X
Viax = 28 V
lmax = 110 MA
Intrinsic safety IS/Class |, I1,11I/Div 1 ABCDEFG/T4 Ta = 70 °C Entity Type 4X P, =770 mW

Effective internal capacitance: 14.6 nF
Effective internal inductance: 0.27 mH

Non-incendive NI/Class I/Div 2/ABCD/T4 Ta = 70 °C Type 4X Ug=14..46V
Supply circuit terminals 41, 42
Explosion-proof XP/Class I/Div 1/BCD/T4 Ta = 70 °C Type 4X Ug=16..30V
N DIP/Class Il,llI/Div 1/EFG/T4 Ta = 70 °C Type 4X
Dust-ignition- f lg=2..15mA
ust-ignition-proo DIP/Class ILIll /Div 2 /EFG /T4 Ta=70°C Type 4X B
Vimax =15V
Imax = 30 mA
Intrinsic safety IS/Class |, I1,11l/Div 1 ABCDEFG/T4 Ta = 70 °C Entity Type 4X P; =115 mW

Effective internal capacitance: 11 nF
Effective internal inductance: 0.14 mH

Non-incendive

NI/Class I/Div 2/ABCD/T4 Ta = 70 °C Type 4X

Ug=16..30V
lg=2..15mA
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Vortex Flowmeter / Swirl Flowmeter FV4000 / FS4000

7.3.4 Trio-Wirl control drawing

Electrical connection and connection data, VT43 / VR43 and ST43 / SR43

Fig. 42
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7.4 Ex"ia" design for VT4A/ST4A and VR4A/SR4A

(fieldbus)

(] Important

The devices may only be operated in explosive areas if the
housing covers have been fully closed.

EC type-examination test certificate TUV 10 ATEX 556309 X / TUV
10 ATEX 387782 X 1)

Designation
112G Exia llIC T4 Gb
112D Exta llIC T85°C ... Tyhedium Db IP67 (type VT4A. / ST4A.)

112 D Ex ta llIC T85°C Db IP67 (type VR4A. / SR4A.)

Certificate of conformity IECEx CoC TUN 10.0028 X /
CoC TUN 10.0029 X

Designation
Exia llC T4 Gb
Exia llIC T85°C ... Trnegium Db IP67 (type VT4A./ ST4A. / VRAA. | SR4A.)

Exia llIC T85°C Db IP67 (type VR4A./ SR4A.)

The hazardous area design is based on the PTB's FISCO model
(FISCO = fieldbus intrinsically safe concept).

1) Not for Shanghai production site

b) a)
E9 |E9 | 42
1 2)
T— Cco |co | 41
PA-|FF-] 32 H-A
PA+|FF+] 31 0
—Y
4
2
\ VT4A/ISTAA=
3
s1H /
B nEE
| 83] S 2)
84 9 |co | 41
E PA-|FF-] 32 {f\) 1)
26 PA+|FF+ 31
E3
[&7]
4 | Bt 4
== VR4A/SR4A—4—/ G00675
Fig. 43: Electrical connection for PROFIBUS PA interface
connection

3 Transmitter
4 Functional ground

1 Flowmeter
2 Flowmeter sensor

Flowmeter sensor wire colors

Terminal Wire color
81 Red

82 Blue

83 Pink

84 Gray

85 Yellow

86 Green

86 Brown

87 White

7.4.1 PROFIBUS PA electrical connection

1) Terminals 31, 32
Function PA+, PA-
Connection for PROFIBUS PA to IEC 1158-2
U=9..24V,I|= 10 mA (normal operation)
13 mA (in the event of an error / FDE)

2) Terminals 41, 42
Function C9, E9

Switching output: Function can be selected via software as a pulse
output (fmax: 100 Hz, 1 ...256 ms), min. / max. alarm or system
alarm.

Configured as NAMUR contact to DIN 19234.
Closed: 1KQ
Open: >10 KQ

M12 plug-in connector

4 3

1 2 600653

Fig. 44: Assignment for connection using optional M12 plug-in

connector
Pin Assignment
1 PA+ (31)
2 NC
3 PA- (32)
4 Shield
7.4.2 FOUNDATION fieldbus electrical connection

1) Terminals 31, 32
Function FF+, FF-
Connection for FOUNDATION fieldbus (H1) to IEC 1158-2
U=9..24V,I|= 10 mA (normal operation)
13 mA (in the event of an error / FDE)

2) Terminals 41, 42

Function C9, E9

Switching output: Function can be selected via software as a pulse
output (fmax: 100 Hz, 1 ...256 ms), min. / max. alarm or system
alarm.

Configured as NAMUR contact to DIN 19234.

Closed: 1KQ

Open: >10 KQ

(] Important

l The installation instructions in accordance with EN 60079-14
must be complied with.

When commissioning the flowmeter, refer to IEC 61241-1-2
regarding use in areas with combustible dust. The transmitter
housing cover must be secured by means of the safety
locking device. After switching off the supply power, wait

t > 2 minutes before opening the transmitter housing.
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7.4.3 Approval data for hazardous areas 7.4.4 Medium temperatures / Temperature classes

112D T 85 °C ... Tnedium IP 67/ For the supply circuit "Terminals 31, 32" and the switching outputs

T =.20°C ..60°C "Terminals 41, 42", cables suitable for temperatures up to T = 110 °C
amb ~ ~

(T =230 °F) can be used without restriction.

Power supply circuit Terminals 31/32 Category 2/3G
I12G ExiallC T4/

For cables suitable only for temperatures up to T= 80 °C (T = 176 °F),

Tamp = (-40°C)-20 ... 70 °C the interconnection of both circuits needs to be taken into account in
U=24V the event of a fault. Otherwise, the restricted temperature ranges
. ' listed in the following table shall apply.
Type of protection ;=380 mA
Pi=9.12W Category 2D
The effective internal capacitance and For cables suitable only for temperatures up to T= 80 °C (T = 176 °F),
inductance are negligibly low. the restricted temperature ranges listed in the following table shall
apply.
Power supply circuit Terminals 41/42
Il 2G Ex ia IIC T4 Ambient Max. temperature | Max. permissible
U =15V temperature 2) at used medium
i~ connecting cable, | temperature
l;=30 mA "Terminals 31,
= 32", "Terminals
Type of protection Pi=115mW 41, 42"
Effective internal capacitance:3.6 nF (-30) 20 .. 70°C 280 °C / 400 °C 1)

Effective internal capacitance
to ground: 3.6 nF

Effective internal inductance: 0.14 mH

((-22) -4 ... 158 °F) 110°C (230°F)

(-30) 20 ... 70 °C
((-22) -4 ... 158 °F)

(536 °C /752 °F)

160 °C (320 °F)

VR4A | SR4A only (-30)-20.... 60°C 240 °C (464 °F)
Type of protection 112G Ex ia lIC T4 ((-22) -4 ... 140 °F)
Piezo sensor Up=8.5V (-30)-20... 55°C 80 °C (176 °F) 280 °C (536 °F)

((-22) -4 ... 131 °F)

Terminals 85, 86, 86, 87 |lp=1,073 mA
(-30)-20 ... 50 °C

Pt100 circuit, terminals Py = 2,280 mW

320 °C (608 °F) 1)

81, 82, 83, 84 ((-22) -4 ... 122 °F)

(-30)-20.... 40 OC 400 °C (752 °F) )

@® Important (Note) ((-22) -4 ... 104 °F)

l The devices must be installed in a protected environment in 1) Medium temperatures > 280 °C (> 536 °F) with FV4000 Vortex flowmeter only
accordance with the specific conditions on the test certificate. 2)  The permissible limits for the ambient temperature are approval- and order-specific
Pollution degree 3 (see IEC 60664-1) must not be exceeded (standard: -20 °C (-4 °F)).
for the macro environment of the device. The devices
conform to protection type IP 65/ IP 67. If the device is Maximum medium Temperature class
installed as intended, this requirement is met by the housing temperature
as standard. When connected to the line supply / not 130 °C (266 °F) T4

connected to the line supply, the electrical circuits must not

195 °C (383 °F) T3
exceed overvoltage category Ill / II.

290 °C (554 °F) T2

400 °C (752 °F) T
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8 Ordering information
8.1 FV4000-VT4/VR4 Vortex flowmeter

. Add.
Main order number order no.
|

N
3
o
~

Version number 1-3 10|11 (12|13 (14 (15|16 |17 [18 [ 19|20 | 21 | 22 XX

Remote mount VR4| X | X | X | X
design

Vortex flowmeter X|X[X[X|X[X[X[|X]|X|X|X[X]|X XX

X| X|=
X| X|eo

Integral mount VT4| X | X | X | X XX [X[X[X[X[X[|X[X|X|X]|X]|X

FV4000-VT4/VR4 h
design

Ex Approval
None 0
IECEx / ATEX Cat. 2 (Zone 1/ 21), 1),3) 1
Ex ib / Ex td (for HART)
IECEx / ATEX Cat. 2 (Zone 1/ 21), 2),3) 2
Ex d + Exib/Ex td (for HART)
FM approval (Class 1/ Div. 1) (for HART) 3
IECEx / ATEX Cat. 2 (Zone 1/21, FISCO 3) A
model), Ex ia / Ex td (for PA / FF)
FM Approval Electric Safety Standard 4) F
(Class 3810/NEMA 250) PA / FF
Others 9
Process Connection
Flange
Flange with groove (DIN 2512) (max. PN 40)
Wafer type (max. DN 150 (6 inch), max. PN 64 /
ASME CL300)
Others 9
Fluid
Liquid
Gas
Steam
Oxygen 5)
Others
Material Housing / Bluff Body (Shedder) / Sensor
Stainless steel
Stainless steel / Hastelloy C / stainless steel
Hastelloy C / Hastelloy C / Hastelloy C
Stainless steel / Hastelloy C / Hastelloy C
Others
Meter Size
DN 15 (1/2 inch)
DN 25 (1 inch)
DN 40 (1-1/2 inch)
DN 50 (2 inch)
DN 80 (3 inch)
DN 100 (4 inch)
DN 150 (6 inch)
DN 200 (8 inch) 6)
DN 250 (10 inch) 6)
DN 300 (12 inch) 6)
Pressure Rating
PN 10
PN 16
PN 25
PN 40
PN 63
ASME CL 150
ASME CL 300
ASME CL 600
Others
Gasket Surface Roughness
Standard A
Others Z
Continued on next page
1) Design is also certified for use in Zone 2 (Il 3G Ex n [L] lIC T4).
2) Design is also certified for use in Zone 2 (Il 3G Ex n [L] IIC T4) and Zone 1 (Il 2G Ex ib IIC T4).
3) Chinese production IECEXx only.
4) For US production only.
5) Sensor cleaned and marked for Oxygen application.
6) Flange Design only.
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Continued
Add.
Main order number order no.
e ___________________________ | I
Versionnumber 1-3 | 4 | 5 [ 6 |7 | 8| 9 (1011|1213 |14 |15| 16|17 |18 19| 20 [ 21 |22 XX
Vortex flowmeter Remote . VRA| X | X [ XX [X[|X[X|X|X|X|X[|X|[X|X[|X|X[X|X]|X XX
mount design
FV4000-VT4/VR4 Integral ~ VT4| X | X | X | X | X | X | X[ X[ X|X[X[X|X|X[X|X|X|X]|X
mount design
Sensor Design
Standard single sensor (Tmax = 280 °C [536 °F]) 1
Standard single sensor with integrated temperature sensor (Tmax = 2
280 °C [536 °F])
Standard double sensor (Tmax = 280 °C [536 °F]) (min. DN 50 (2 in.]) 3
Standard double sensor with integral temperature sensor (Tmax = 280 °C [536 °F]) 4
(min. DN 50 (2 in.])
High temperature single sensor (< 400 °C [< 752 °F]) A
Others Z
Sensor Seals / Fluid Temperature Range
Graphite / -55 ... 280 °C (-67 ... 536 °F) (Max. PN 64 / ASME CL 300) 1
Graphite special / -55 ... 400 °C (-67 ... 752 °F) (Max. PN 64 / ASME CL 300) 2
(only for high temperature sensor)
Kalrez (3018) O-Ring /0 ... 280 °C (32 ... 536 °F) 3
Viton O-Ring / -55 ... 230 °C (-67 ... 446 °F) (not for steam) 4
PTFE O-Ring / -55 ... 200 °C (-67 ... 392 °F) 5
Kalrez (6375) O-Ring / -20 ... 275 °C (-4 ... 527 °F) 8
Certificates
Standard A
Inspection certificate 3.1 acc. EN 10204 B
Material certificate 3.1 acc. EN 10204 with pressure test acc. AD2000 C
Pressure test acc. AD2000 D
Communication
With display with HART 2
With display with PROFIBUS PA 4
With display with FOUNDATION fieldbus 6
Others 9
Name Plate
German G
English E
French F
Chinese 7) C
Design Level / Software Level
(Specified by ABB) X
Accessories
Without 0
2-inch pipe mounting 1
Climate-proof version 2
Climate-proof version + 2-inch pipe mounting &
Operating Mode
Continuous flowrate metering A
Cable Gland
M20 x 1.5 (not for Ex approval Code 2 or 3) A
1/2-inch NPT B
Plug connection M12 (Only for communication 4 and Ex approval 0 or A) 8) C
Others Z
Calibration
Test certificate 9) A
Calibration certificate 10) B
Others Z
Ambient temperature range
-20 ... 70 °C (standard for Ex approval Code 0, 1, or A) 1
-55 ... 70 °C (extended temperature range for Ex approval Code 0 or 1) 2
-20 ... 60 °C (standard for Ex approval Code 2) 3
-40 ... 60 °C (extended temperature range for Ex approval Code 2 or A) 4
-40 ... 70 °C (extended temperature range for Ex approval Code 1) 5
-45 ... 70 °C (extended temperature range for Ex approval Code 3) 6
-30 ... 70 °C (extended temperature range for Ex approval Code A) 7

7) For Chinese production only.

8) Socket NPE300-NE is not included in the scope of delivery. Please order separately, if needed (Part No. 9890116).
9) Test certificate with k-factors.

10) Test certificate with k-factors and error curve.
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Continued

Main order number

Add.
order no.

| I
Version number | 1-3 8 9 (10|11|12 (13|14 |15|16 |17 (18| 19|20 |21 |22 XX
VR4 XIX[X[X|X|X|X|X[X|X]|X]|X]|X XX
VT4 X[X[X|X[X[X|X]|X|X[X|[X|X]|X
Certificates: PED
Meter tube with PED certificate (Pressure Equipment Directive 97 / 23 / EC) CP1
Other Explosion Protection Certification and Approvals
China: NEPSI certificate 7) ES1

7) For Chinese production only.
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8.2 FS4000-ST4/SR4 Swirl flowmeter

Version number 1-3

4

8

Main order number
I

10

11

12

13

14

15

16

17

19

20

21

22

Add.

order no.
I
XX

Swirl flowmeter

FS4000-ST4/SR4

Remote mount SR4| X

design

X

X

X

X

X

X

X

XX

Integral mount ST4
design

Ex Approval
Without

Ex ib / Ex td (for HART)

Others

IECEx / ATEX Cat. 2 (Zone 1/ 21),

IECEx / ATEX Cat. 2 (Zone 1/ 21),

Ex d + Ex ib / Ex td (for HART)

FM approval (Class 1/ Div. 1) (for HART)
IECEx / ATEX Cat. 2 (Zone 1 /21, FISCO 3)
model), Ex ia / Ex td (for PA / FF)

FM Approval Electric Safety Standard 4)
(Class 3810/NEMA 250) PA / FF

- O

N

Process Connection
Flange

Other

Flange with groove (DIN 2512)

N =

Fluid
Liquid
Gas
Steam
Oxygen
Other

5)

© O WN =

(1.4571)

Others

Material Housing // Inlet / Outlet Guide // Sensor
AISI 316Ti SST (1.4571) / AISI 316Ti SST (1.4571) /
AISI 316Ti SST (1.4571)

AISI 316Ti SST (1.4571) / Hastelloy C / AISI 316Ti SST

Hastelloy C / Hastelloy C /Hastelloy C
AISI 316Ti SST (1.4571) / Hastelloy C / Hastelloy C

Meter Size
DN 15 (1/2 inch)
DN 20 (3/4 inch)
DN 25 (1 inch)
DN 32 (1-1/4 inch)
DN 40 (1-1/2 inch)
DN 50 (2 inch)
DN 80 (3 inch)
DN 100 (4 inch)
DN 150 (6 inch)
DN 200 (8 inch)
DN 300 (12 inch)
DN 400 (16 inch)

X

AP ON_220O P WNN =

9
X
X

IITIITNNIOoOoOONOOOM

Pressure Rating
PN 10
PN 16
PN 25
PN 40
ASME CL 150
ASME CL 300
Others

X

NTOODOW>»

Standard
Others

Gasket Surface Roughness

X

X

X

X

X

X

Continued on next page

1) Design is also certified for use in Zone 2 (Il 3G Ex n [L] lIC T4).

2) Design is also certified for use in Zone 2 (Il 3G Ex n [L] IIC T4) and Zone 1 (Il 2G Ex ib IIC T4).
3) China production IECEx only.

4) For US production only.

5) Flowmeter sensor for oxygen use, cleaned and labeled.
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Continued
Add.
Main order number order no.
e _________ _____________________ | I
Versionnumber 1-3 | 4 | 5 [ 6 |7 | 8| 9 (1011|1213 |14 |15| 16|17 |18 19| 20 | 21 |22 XX

Swirl flowmeter gee;rilgrtle mount  SR4| X X|IX|X[X|X|X|X[X[X[X|X|X|X XX

FS4000-ST4/SR4 :Jnetziggr:l mount  ST4| X | X | X | X[ X|X|X[X|X|X|X[X[X[X|X|X|[X]|X|[X

Sensor Design
Standard single sensor (Tmax = 280 °C [536 °F]) 1
Standard single sensor with integrated temperature sensor (Tmax = 2
280 °C [536 °F])
Standard double sensor (Tmax = 280 °C [536 °F]) (min. DN 50 (2 in.]) 3
Standard double sensor with integral temperature sensor (Tmax = 280 °C [536 °F]) 4
(min. DN 50 (2 in.])
Others Z

Sensor Seals / Fluid Temperature Range
Graphite -55 ... 280 °C (-67 ... 536 °F) 1
Kalrez (3018) o-ring 0 ... 280 °C (32 ... 536 °F) 3
Viton o-ring -55 ... 230 °C (-67 ... 446 °F) (not for steam) 4
PTFE o-ring -55 ... 200 °C (-67 ... 392 °F) 5
Kalrez (6375) o-ring -20 ... 275 °C (-4 ... 527 °F) 8

Certificates
Standard A
Inspection certificate 3.1 acc. EN 10204 B
Material certificate 3.1 acc. EN 10204 with pressure test acc. AD2000 C
Pressure test to AD-2000 D

Communication
With display with HART 2
With display with PROFIBUS PA 4
With display with FOUNDATION fieldbus 6
Others 9

Name plate
German G
English E
French F
Chinese 6) C

Design Level / Software Level
(Specified by ABB) X

Accessories
Without 0
2-inch pipe mounting 1
Climate-proof version 2
Climate-proof version + 2-inch pipe mounting &

Operating Mode
Continuous flowrate metering A

Cable Gland
M20 x 1.5 (not for Ex approval Code 2 or 3) A
1/2-inch NPT B
Plug connection M12 (Only for communication 4 and Ex approval 0 or A) 7) C
Others Z

Calibration
Test certificate 8) A
Calibration certificate 9) B
Others Z

Ambient temperature range
-20 ... 70 °C (standard for Ex approval Code 0, 1, or A) 1
-55 ... 70 °C (extended temperature range for Ex approval Code 0 or 1) 2
-20 ... 60 °C (standard for Ex approval Code 2) 3
-40 ... 60 °C (extended temperature range for Ex approval Code 2 or A) 4
-40 ... 70 °C (extended temperature range for Ex approval Code 1) 5
-45 ... 70 °C (extended temperature range for Ex approval Code 3) 6
-30 ... 70 °C (extended temperature range for Ex approval Code A) 7

6) For Chinese production only.

7) Socket NPE300-NE is not included in the scope of delivery. Please order separately, if needed (Part No. 9890116).

8) Test certificate with k-factors.
9) Test certificate with k-factors and error curve.
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Continued
. Add.
Main order number order no.
| I
Versionnumber | 1-3 [ 4 [ 5 | 6 7 8 9 (10|11 (12|13 |14 15|16 |17 |18 (19|20 |21 |22 XX
SRA| X [ XX |X|X X|X|X|X|X|X|X[X[|X|X|X|X[X|X XX
ST4| X [ X | X[ X[X X[X[X[X[X|X|X|X|X[|X|X|X]|X]|X
Other Explosion Protection Certification and Approvals
China: NEPSI Certificate 6) ES1

6) For Chinese production only.
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9 Accessories

If PIT compensation is required, see the
"Sensycal measurement computer" data sheet.

(] Important

l The flowmeter must be connected to the Sensyflow via a
power input card. This will then also be responsible for the
supply function.
Connection via the pulse output is not possible, as the pulse
output delivers pulse packets rather than a steady frequency.

Wafer accessories (optional)

Depending on the nominal diameter/nominal pressure, some
centering elements are also included in the standard accessories
(bolts, nuts, spring washers) available as an option.

Important
Seals are not included in the accessories.

§
2|2

Nominal Nominal Order £ 5 =5

diameter | pressure rating number o o|€ el
5288 8|89
O 3|& 5 c | E
o BE o E |E o
Z%=w 2= =

DN 25 PN 64 ... PN 100 | D614L384U11 X

DN 25 ASME 150 D614L414U01 | x

DN 25 ASME 300 ... 600 | D614L414U02 X

DN 40 PN 10 ... PN 40 D614L384U02 | x

DN 40 PN 64 D614L384U14 X

DN 40 ASME 150 D614L414U03 | x

DN 40 ASME 300 ... 600 | D614L414U04 X

DN 50 PN 10 ... PN 40 D614L384U03 | x

DN 50 PN 64 D614L384U13 X

DN 50 ASME 150 D614L414U05 | x

DN 50 ASME 300 D614L414U06

DN 50 ASME 600 D614L414U14

DN 80 PN 10 ... PN 40 D614L384U04 | x

DN 80 PN 64 D614L384U12 X

DN 80 ASME 150 D614L414U07 | x

DN 80 ASME 300 ... 600 | D614L414U08 X

DN 100 PN 10 ... PN 16 D614L384U05 | x

DN 100 PN 25 ... PN 40 D614L384U06 X

DN 100 PN 64 D614L384U16 X

DN 100 | ASME 150 D614L414U09 | x

DN 100 | ASME 300 D614L414U10

DN 100 | ASME 600 D614L414U13

DN 150 PN 10 ... PN 16 D614L384U07 | x

DN 150 PN 25 ... PN 40 D614L.384U08 X

DN 150 PN 64 D614L384U17 X

DN 150 | ASME 150 D614L414U11 | x

DN 150 | ASME 300 D614L414U12

DN 150 | ASME 600 D614L414U15
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10 Questionnaire

Customer: Date:
Ms./Mr.: Department:
Phone: Fax:

Measuring system:

] FVv4000 Vortex flowmeter
(] FS4000 Swirl flowmeter

] Integrated Pt100 (for measuring media temperature
recording or saturated steam mass calculation)

Fluid:
Aggregate state

O Oxygen
[] Steam / gas

O Fluid

Explosion protection

Explosion protection

Flowrate: LI m3h
(min., max., operating point) [J US gal/min [ Standard condition
I ft3/min [ Mass
L kgh ] Operating mode
L1 1b/h
Density: [ kg/m3 [] Standard condition
(min., max., operating point) RYiE [] Operating mode
Viscosity: [ mPas (cp) (Please specify for fluids)
(min., max., operating point) L] cst
Fluid temperature: O-c
(min., max., operating point) C°F
Ambient temperature: O-c
(min., max., operating point) LI°F
Pressure: [ bar
(min., max., operating point) [ psi
Nominal diameter/nominal pressure DN
rating of the pipeline: PN
Eff. inside diameter of the pipeline: O mm
inch
Transmitter design / [ 4 ...20 mA (2-wire) [ 2-wire [ 2-wire
communication: HART (standard) PROFIBUS PA FOUNDATION fieldbus

Explosion protection

O without O without O without
] 2G Ex "ib" ] 2G Ex "ia" [ 2G Ex "ia"
O 2G Ex "d"

[J 3G Ex"nA[L]"
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Contact us

ABB Ltd.

Process Automation
Oldends Lane, Stonehouse
Gloucestershire, GL10 3TA
UK

Tel: +44 (0)1453 826661
Fax: +44 (0)1453 829671
ABB Inc.

Process Automation
125 E. County Line Road
Warminster PA 18974

USA
Tel: +1 215 674 6000
Fax: +1215 674 7183

ABB Automation Products GmbH

Process Automation
Dransfelder Str. 2
37079 Goettingen

Germany
Tel: +49 551 905-534
Fax: +49 551 905-555

www.abb.com

Note

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

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

Copyright© 2011 ABB
All rights reserved

D184S035U02 Rev. 12 11.2011
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Data Sheet 10/14-6.41-EN Rev. H

Thermal Mass Flowmeter

Direct mass flow measurement of gases
— No additional pressure and temperature compensation

Digital measured value processing
with improved signal quality

Wide measuring range up to 1:150

— Factory calibration with optional DAKKS / ILAC certificate

— Process gas calibration with clean gases and gas mixtures
(optional)

High measuring accuracy

Quick response time = 0.5 s

Negligible pressure loss

No moving parts, no wear, maintenance-free

Defined and reproducible mounting position in the middle

of the pipeline

— Pipe components for DN 25 ... DN 200 (1 ... 8"

— Weld-on adapters for larger diameters and rectangular
ducts

— Reliable and convenient hot tap fittings

Integral mount design with illuminated display

Remote mount design with separate wall-mounted
housing

Communication
— PROFIBUS DPV1 or analog / HART signal

Diagnostic and alarm functions

Approvals for explosion protection
— ATEX

— FM / CSA

— GOST Russia

viy AR HRHED
Power and productivity
for a better world™ " l. l.



Thermal Mass Flowmeter Sensyflow FMT500-1G 10/14-6.41-EN
for gases, intelligent
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Thermal Mass Flowmeter Sensyflow FMT500-1G
for gases, intelligent

10/14-6.41-EN

1 General information
1.1 Principle of operation and construction

Sensyflow FMT500-IG is a thermal flowmeter for gases. The meas-
uring principle (hot-film anemometer) allows the direct determination
of mass flow and gas temperature. Taking the standard density of the
gases into consideration, the standard volume flow rate can be
displayed without additional pressure and temperature compensation.

The integral mount design of the Sensyflow FMT500-IG metering
system comprises a transmitter, flowmeter sensor and a pipe
component. In the remote design the flowmeter sensor and the
transmitter are connected via a max. 50 m (164 ft.) long cable.
Depending on the version, the flowmeter sensor provides the
measuring signals either as PROFIBUS or as analog / HART signals.
The unit is operated either remotely via PROFIBUS / HART commu-
nication or locally by using a magnetic pen.

The pipe component is available for nominal pipe sizes ranging from
DN 25 ... DN 200 and in various designs. It is also possible to install
the flowmeter sensor directly in square ducts or pipes with any
diameter via a weld-on adapter.

For many years, thermal gas-mass flowmeters with analog design
have been established as complete process measuring devices in the
chemical industry. The digital Sensyflow FMT500-IG represents a
logical step in the consequent development of this well-proven
technology.

Physics of measurement

Thermal flow metering procedures use different ways to evaluate the
flow dependent cooling of a heated resistor as measuring signal. In a
hotfilm anemometer with temperature difference control, the heated
platinum resistor is maintained at a constant overtemperature in
relation to an unheated platinum sensor inside the gas flow. The
heating power required for maintaining the overtemperature depends
directly on the flow rate and the material properties of the gas. With a
known (and constant) gas composition the mass-flow can be
determined by electronically evaluating the heater current / mass-flow
curve without additional pressure and temperature compensation.
When using the constant power method, the temperature difference is
measured which results from a constant heating power and depends
on the heat quantitiy dissipated by the gas mass flow as well.
Together with the standard density of the gas this results directly in
the standard volume flow. Considering the high measuring range
dynamics up to 1:150, an accuracy smaller than 1 % of the measuring
value is achieved.

The digital Sensyflow method

With the patented digital Sensyflow method there are 4 signals
available to the evaluation electronics. These include, besides the
heating power, the temperatures of the fluid and the heated sensor
element, which can thus be used to compensate the temperature
dependency on gas characteristics. By storing the gas data in the
measuring system it is possible to calculate and perform an optimum
adaptation at any operating time.

Advantages of the digital concept

* By providing several primary and secondary signals these signals
can be output in parallel via the fieldbus connection. This makes a
gas temperature measurement unnecessary.

*  Through the implementation of complete digital signal processing
it is possible to adapt the sensor control and signal conditioning to
the process. This means that it is possible to achieve optimum
measuring dynamics at all times, even under changing operating
conditions.

* The digital Sensyflow method is capable of providing a further
enhanced measuring range.

™~ UHS
Q<+ —
IHI
T, +—
1
A/D <
= G00824
Abb. 1:  Digital measuring principle of FMT500-1G
1 CPU and signal processing
dm Gas mass flow
Tg Gas temperature
A/D Alarms, diagnostics
Uns Heater setpoint
I Process value of heater
Up Process value of heater
Th Process value of heater
Tal Process value of gas
Rue Gas temperature measuring resistor
Ry Heater temperature measuring resistor
Ry Heating resistor
Py Heating power

*  While controlling the heater power at the same time, the
temperature measurement of the heating resistor sets a limit of
this temperature. If errors occur in the system resulting in gas
temperatures beyond the specification, the heating power is
switched off and the device sends a substitute value with an
additional warning signal. Both measures result in a significant
prolongation of the service life for high-temperature operation and
enhanced equipment safety for the user.

»  The most significant application and cost advantage results from
the diagnostic features of the digital Sensyflow. The functions
provided allow for preventive maintenance of the measuring
system and the equipment, as operating times, temperature
peaks and loads in the system can be evaluated, stored, and
reported. This leads to direct cost savings by preventing failures
and equipment downtime.

Typical applications

*  Gas volume measurement in chemical industry and process
technology

* Compressed air balancing
Gas burner control systems
» Biogas and activation air measurement in sewage plants
* Gas measurement at air decomposers
* Hydrogen measurement in the process




Thermal Mass Flowmeter Sensyflow FMT500-1G

for gases, intelligent

1.2 Type overview

Type

FMT500-1G
Ex version

FMT500-1G

Application

Process engineering

Measured gases

Gases and gas mixtures with known composition

Explosion protection

Manufacturer’s declaration Certificate KEMA 03ATEX2100
ATEX Il 3G and Il 3 D, Zone 2/22 ATEX 1 1/2Gand Il 2 D, Zone 0, 1, 21
GOST Russia Zone 0 and 1
FM/CSA CI.1 Div. 1 or Cl.1 Div. 2

Design / Dimensions / Weight

dependent on nominal size

Materials (standard)

Stainless steel, ceramic sensor (other materials on request)

Process connection (standard)

Flange according to EN1092-1 Form B1, PN 40 (DIN 2635 Form C) or ASME B 16.5 CI. 150 / 300

System components

Transmitter
Flowmeter sensor
Pipe component design 1 or 2 or weld-on adapter

Standard nominal pipe sizes

Pipe component design 1:
wafer flange DN 40, 50, 65, 80, 100, 125, 150, 200 — ASME 1 1/2%, 2%, 3%, 4“, 6“, 8"
Pipe component design 2:
partial measuring section DN 25, 40, 50, 65, 80 — ASME 1%, 1 1/2¢, 2*
Weld-on adapter for square ducts or pipe diameters = DN 100 (4“)

Degree of protection

IP 67 (IP 66 for flowmeter sensor remote design)

PROFIBUS DPV1 version communication

10/14-6.41-EN

Device configuration and functions

llluminated graphic display, 120 x 32 pixels

Measurement of mass or standard volume flow, measured values
are displayed as numbers or in bar charts

Totalizer function with start / stop, reset and preset function
Measurement of gas temperature

4 characteristic curves for different gases or pipe diameters
(optional)

Max. / Min. value storage for flow, gas temperature, and housing
temperature

Alarm and limit value functions

Status and diagnostic signals

Operating hours counter

Simulation of measured values and status signals

Users can adjust measured values locally

Password-protected data entry menus

Menu navigation in 4 languages

Local operation with magnet stick

FDT / DTM for parameterization with ASSET VISION DAT200 and
DTM400 or control system

Easy setup menu (analog / HART version) makes getting started
easy

Manufacturer's declaration regarding safety-related information
according to IEC 61508 for analog / HART version (optional)

According to PA profile 3.0, max. transmission rate 1.5 Mbaud,
direct connection to intrinsically safe PROFIBUS DP possible in
hazardous areas

Signal outputs and inputs analog / HART version

HART communication via 4 ... 20 mA analog signal

Current output for flow value

2 open-collector digital outputs, can be parameterized as:

- Frequency output for flow and gas temperature

- Pulse output for totalizer

- Switching output for limit values and single or collective alarm

2 digital inputs, can be parameterized as:
- External characteristic curve switchover
- Totalizer start / stop or reset

24 V DC output for input/output wiring or transmitter power supply
(30 mA max., not for hazardous area versions)




Thermal Mass Flowmeter Sensyflow FMT500-1G

10/14-6.41-EN
for gases, intelligent

1.3  Overview of Sensyflow FMT500-1G

Integral mount design with display Remote design with transmitter in field housing

I

\ I ABB

Pipe component design 1
in wafer flange version

DN 40 .. DN 200/ASME 1 1/2 ... 8*

Integrated hot tap fitting in
wafer flange version

DN 50 ... DN 200/ ASME 2 ... 8*

G00826
Pipe component design 2 as partial measuring section Weld-on adapter Weld-on adapter with ball valve
DN 25..DN80/ASME 1...2“ from DN 100 / ASME 4" from DN 100 / ASME 4"

Abb. 2

1 Centering pin on outlet side
2 Flowmeter sensor FMT500-1G

3 Transmitter
4 Connection box
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2 Specifications

(rectangular ducts and larger diameters on request)

Type FMT500-IG FMT500-1G
Hazardous area design

Measured variable Flow of gases and gas mixtures with known composition
(measured gases)
Measuring ranges Amin Amax Amin Amax Amin Amax Amin Amax
Nominal diameters (DN) kg/h kg/h Nm3/h Nm3/h kg/h kg/h Nm3/h Nm3/h

For 0 °C (32 °F) / For 0 °C (32 °F) /

1013.25 hPa (14.696 psia) 1013.25 hPa (14.696 psia)
DN 25 0 180 0 140 | O 160 0 120
DN 40 0 450 0 350 | O 430 0 330
DN 50 0 750 0 580 | O 700 0 540
DN 65 0 1,400 0 1,100 0 1,200 0 920
DN 80 0 2,000 0 1,500 0 1,700 0 1,300
DN 100 0 3,200 0 2,500 0 3,000 0 2,300
DN 125 0 5,600 0 4,300 0 5,100 0 3,900
DN 150 0 9,000 0 7,000 0 8,000 0 6,200
DN 200 0 15,000 0 12,000 0 13,000 0 10,000
Up to 3000 mm 0 3,000,000 0 2,300,000 0 2,700,000 0 2,100,000
(rectangular ducts and larger diameters on request)
Measuring ranges Amin Amax Amin Amax Amin Amax Amin Amax
Nominal diameters (inch) Ibs/h Ibs/h SCFM SCFM Ibs/h Ibs/h SCFM SCFM

For 15 °C (59 °F) / For 15 °C (59 °F) /

1013.25 hPa (14.696 psia) 1013.25 hPa (14.696 psia)
1.0 0 350 0 751 0 310 0 65
1.5 0 880 0 190 | O 860 0 185
2.0 0 1,500 0 330 | O 1,400 0 310
3.0 0 4,000 0 860 | O 3,300 0 720
4.0 0 6,400 0 1,400 0 6,000 0 1,300
6.0 0 18,500 0 4,000 0 16,500 0 3,600
8.0 0 32,000 0 6,900 0 27,500 0 6,000
120.0 0 6,600,000 0 1,400,000 0 6,000,000 0 1,300,000

Notes regarding
measuring ranges

The above values are reference values for applications involving air or nitrogen under atmospheric conditions

(other gases available upon request).

The values for g, can be increased by approx. 10 % upon request

(with lower accuracy in the extended range).

For hydrogen and helium, the measuring range lower limit is typically approx. 10 % of the upper limit.

Measuring errors
Air, nitrogen

other gases

Under calibration conditions in specified measuring range

<+ 0.9 % of the measured value + 0.05 % of the possible end value in this nominal diameter

(see measuring ranges)

<+ 1.8 % of the measured value + 0.10 % of the possible end value in this nominal diameter

(see measuring ranges)
Special calibration on request

Reproducibility

< 0.2 % of the measured value, a5 = 10

Effect of the temperature
of the measured medium

< 0.05 % / K of the measured value (depending on the type of gas)

Effect of the pressure of
the measured medium

< 0.2 %/ 100 kPa (/ bar) of the measured value (depending on the type of gas)

Response time

T63 =0.5s

Tg3 = 2 s for zone 2/22 version with constant power
method

T63=2S
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Type

FMT500-1G FMT500-1G

Ex version

Operating conditions

Recommended inlet and
outlet runs

According to DIN EN I1SO 5167-1
Minimum inlet run 15 x pipe diameter D, outlet run 5 x pipe diameter D

Environmental conditions

Ambient temperature
Transmitter

Flowmeter sensor
remote design

-25...50 °C (-13 ... 122 °F)
for zone 2/22 versionen: -20...50 °C (-4 ... 122 °F)

-25...80 °C (-13 ... 176 °F)
for zone 2/22 versionen: -20 ... 80 °C (-4 ... 176 °F)

Other ambient temperatures on reques

-20...50°C (-4 ... 122 °F)

-20...80°C (-4 ... 176 °F)

Storage temperature

-25...85°C (-13 ... 185 °F)

Type of protection

IP 67 (IP 66 for flowmeter sensor remote design)

Process conditions

Operating temperature
Measuring medium
(flowmeter sensor)

Standard range: -25 ... 150 °C (-13 ... 302 °F)
Extended range: -25 ... 300 °C (-13 ... 572 °F)
Zone 2/22 version: -20 ... 150 °C (-4 ... 302 °F)

acc. to temperature classes of Ex certificates
max. -20 ... 150 °C (-4 ... 302 °F)
(-40 °C version on request)

Operating pressure

4 x 108 Pa (40 bar [580 psi])

Pressure loss
(logarithmic diagram)

< 1.0 kPa (10 mbar [0.1450 psi]), typical value 0.1 kPa (1 mbar [0.0145 psi])
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Mass flow rate [kg/h] —

Power supply

Voltage

Universal power supply unit: 110 ... 230 V AC/DC + 10 % (f = 48 ... 62 Hz)
Low-voltage power supply unit: 24 V AC/DC + 20 % (f =48 ... 62 Hz)

Power consumption

20 VA, current consumption 800 mA, slow-blow fuse of at least 2 A required

Cable entry

M20 x 1.5 or 1/2“ NPT

Output

Analog- / HART version
Analog output

Digital outputs

Digital inputs

0/4 ... 20 mA, load < 600 Q (IG-Ex < 400 Q), electrical isolated, alert < 3.5 or > 22 mA
2 x passive optocoupler (approx. 100 mA) can be used as frequency, pulse or contact output
2 x 24V lin typ. 10 mA (low < 2 mA, high > 10 mA) contact input

Installation class

Overvoltage category lll, degree of pollution 2

10/14-6.41-EN
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3 Electrical connections

Transmitter with integral mount design

Power supply

L/+ Phase / + terminal
N/- Neutral / - terminal
PE Grounding PROFIBUS

or analog / HART

Wide-range power supply unit 110 ... 230 VAC /DC + 10 % module
or

Low-voltage power supply unit 24 V AC /DC £ 20 %

G00827
Transmitter with remote mount design Terminal
cover
L/+ Phase / + terminal
N/- Neutral / - terminal .
. Transmitter
PE Grounding terminal block

Wide-range power supply unit 110 ... 230 VAC /DC £ 10 %
or
Low-voltage power supply unit 24 V AC /DC + 20 %

1:1 cable connection from transmitter terminal block to flowmeter Analog / HART

Power

sensor terminal block, terminals 1 ... 10 (terminal 6 not assigned). supply or PROFIBUS
module
Flowmeter sensor with remote mount design
Flowmeter sensor Terminals 1 ... 10
Cable Min. 9 wires
Min. cross section Min. 0.5 mm2 AWG 20 Ji=)
T
Max. cable length 50 m (164 ft.) oo Flowmeter sensor
(25 m [82 ft.] for Zone 2/22 version e terminal block
with constant power method) e oee S
= |
1:1 cable connection from transmitter terminal block to flowmeter SEDE Terminal box
sensor terminal block, terminals 1 ... 10 (terminal 6 not assigned).
@ e

Place one side of the cable shield in the metal cable gland for the

) G00829
terminal box.




Thermal Mass Flowmeter Sensyflow FMT500-1G
for gases, intelligent

10/14-6.41-EN

Analog / HART module

11 Shield

12 + loyt @analog output / HART
13 - loyt @analog output / HART
14 + 24 V DC for external supply, 30 mA max.
15 GND 24V

16 Doyt 1

17 Doyt 2

18 GND Dgyt (Doyt 1+ 2)

19 Din 1

20 Di, 2

21 GND D, (Dj, 1+ 2)

22 Shield

TC JT T

| I N I

T T TC JT T1

"o o]
2|0 o]
13/J0 0[]
14/[Jo o]
15/[Jo 0[]
16 DD DD

/17 o o

18 DD DD
19 DD DD
20 (]0 0[]
21Jo o]
22/[Jo 0[]

7 17 1

I A -

T

Y W A ¥

22

G00831

PROFIBUS module

A PROFIBUS DPV1 in / out signal
B PROFIBUS DPV1 in / out signal
Note:

The system design is such that the entire bus connection will be
interrupted if you disconnect the PROFIBUS cable on the device. As
an alternative, please consider the version with DP M12 connection
socket (Section 3.1.3 ).

1) Note regarding terminating resistor: The bus
termination with jumpers should only be used if just the device is
connected to this PROFIBUS line.

The incoming and outgoing PROFIBUS cables are connected to
terminals A (green cable) and B (red cable) respectively. The other
terminal blocks must not be used (CAN bus, for internal use only).

Cable shield

connected to L

ground (PE)
by means of
capacitive
coupling

G00830

PROFIBUS
terminals A/ B

Jumper for
PROFIBUS
terminating
resistor)
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3.1.1 Designation

Transmitter with remote mount design Flowmeter sensor with remote mount Integral mount design
design
@ 113G EEx nAll T4 @ 113G EExnAll T4 @ 113G EEx nA Il T4
113DIP67T115°C II3DIP 66T 150 °C 113D IP 67 T 150 °C
Tamp =-20 ... 50 °C (-4 ... 122 °F) Tamb =-20...80°C (-4 ... 176 °F) Tamb =-20...50 °C (-4 ... 122 °F)
Trmedium = -20 ... 150 °C (-4 ... 302 °F) Tredium = -20 ... 150 °C (-4 ... 302 °F)

3.1.2 Examples for connecting peripherals (Analog / HART version)

Active direct current output Passive digital outputs, optocoupler
T A )
| R
. 16117 ——__ < 16..30VDC
o4 .. 20ma |12 /K
-13 ] =N -~ 18 —— GNDD,,

Can be used as frequency, pulse or contact output
*) RB < Uce / Ice

= | 19/20 L T < 16..30VDC
|
g 21 ——] GNDD,

______ G00832

Abb. 3
3.1.3 PROFIBUS DPV1 communication with DP M12 connector socket

The version with PROFIBUS DP M12 connector socket allows
disconnection of the device from the bus without interrupting
PROFIBUS DP operation. Instead of the center cable gland an
assembled and wired DP M12 connector socket is supplied.

For connection to the PROFIBUS DP line you need 1 T-plug, cable
socket and cable plug (see accessories).

Type of protection of the plug-in connections: IP 66.
Only available for non-Ex devices in integral mount design.

Please refer to Data Sheet 10/63-6.40 for other versions of T-plugs and
appropriate DP connector plugs.

Pin assignment of the device

Pin Signal Description
1 VP +5V
2 RxD/TxD-N Receive / transmit data
line A (green wire)
3 DGND Data transmission potential
4 RxD/TxD-P Receive / transmit data
line B (red wire)
5 Shield Shield / protective earth G00834
Thread Shield Shield / protective earth

10
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Transmitter with integral mount design

L/+ Phase / + terminal
N/- Neutral / - terminal
PA Potential equalization

Wide-range power supply unit 110 ... 230 V AC/DC £ 10 %, 20 VA
48 ... 62 Hz, U5 = 250 V or

Low-voltage power supply unit 24 V AC / DC £ 20 %, 20 VA

48 ...62Hz, Uy =29V

Type of protection for power supply connection: Ex e (ATEX, GOST),
XP (FM, CSA)

Before opening the cover to the connection area, remove the safety
locking device and reattach it after closing the housing.

Terminal cover

Power supply

Analog / HART or
PROFIBUS module

G00835
Transmitter with remote mount design Terminal
L/+ Phase / + terminal cover i
N/- Neutral / - terminal !
PE Grounding d
Wide-range power supply unit 110 ... 230 V AC / DC + 10 %, 20 VA : Flowmeter
48 ... 62 Hz, U5 = 250 V or , sensor terminal
Low-voltage power supply unit 24 V AC / DC + 20 %, 20 VA . block
48 ...62 Hz, U0 =29V Q
1:1 cable connection from transmitter terminal block to flowmeter D)Jeike
sensor terminal block, terminals 1 ... 10 (terminal 6 not assigned)
Type of protection for flowmeter sensor connection: Ex ia (ATEX, Power
GOST), IS (FM, CSA) supply Analog / HART
Gooszs ©F PROFIBUS
module
Flowmeter sensor with remote mount design
Type of protection Ex ia (ATEX, GOST), IS (FM, CSA)
Flowmeter sensor Terminals 1 ... 10
Cable Min. 9 wires
Min. cross section Min. 0.5 mm2 AWG 20
Max. cable length 25 m (82 ft.) Flowmeter .
sensor terminal
1:1 cable connection from transmitter terminal block to flowmeter block

sensor terminal block, terminals 1 ... 10 (terminal 6 not assigned)

Terminal box

G00829

11
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Analog / HART module (OW
31 + |yt @analog output / HART Tl o]
32 - loyt @analog output / HART jsz 0 o] s
33 Doyt 1 H H
34 GND Dout (Dout 1) izj SE ES 3;:
35 Dout 2 H H
36 GND Dyt (Dout 2) 1139 [Jo o] 3]
37 Din 1 :35 [0 o] 35:
38 GND Dy, (D, 1) | 37|10 037
39 Din 2 1138/ []0 O[] |s8]|
40 GND D;, (D5 2) (ol o 0|
Type of protection: Ex ib or Ex e (ATEX, GOST), IS or XP, (|4 [J0 040
NI (FM, CSA) o
When connecting the fieldbus / signal lines, the safety-related U G00836
parameters in the relevant certificates must be observed.
PROFIBUS module O QD
A PROFIBUS DPV1 in / out signal
B PROFIBUS DPV1 in / out signal
Type of protection Ex ib (ATEX, GOST), IS (FM, CSA)
Connect to intrinsically safe PROFIBUS DP only (integral and remote PROFIBUS
mount designs) terminals
Bus termination internally via 150 Q resistor or externally according to Cable shield ' X2/X3
RS485 IS specification connectedto / . _ Terminals A/B
i TN 7
When connecting the fieldbus/signal lines, the safety-related pqten_tlal "\.\D EI
; e equalization =
parameters in the relevant certificates must be observed. (PA) Eﬁ
[s 9]
@ o

G00837
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4 Exrelevant specifications
411

Options regarding installation in potentially explosive atmospheres

Safe area
or Zone 2/21
or CL.1 Div. 2

Zone 1/21 or CI. 1 Div.1

G00838

Zone 0 or Zone 1 or Cl. 1 Div.1

41.2 ATEX designations

Transmitter, remote mount design

Flowmeter sensor, remote mount design

Integral mount design

Zone 2/21

@ 11 3(1) G EEx nA [ia] [ib] IIC T4
N2DT115°C

Tamp =-20 ... 50 °C (-4 ... 122 °F)

Optional -40 °C for ambient temperature

Terminal box Zone 1, flowmeter sensor Zone 0

@ I11/2 G EEx ia lIC T4

112D T80°C
Terminal box and flowmeter sensor Zone 1

@ 112 G EExiallIC T4...T1

112D T 100 °C or 200 °C or 300 °C
Tamp ~ =-20..80°C (-4 ... 176 °F)

Optional -40 °C for ambient temperature

Transmitter Zone 1, flowmeter sensor Zone 0

@ 11 1/2 G EEx de [ia] [ib] IIC T4

12D T115°C
Transmitter and flowmeter sensor Zone 1
@ 112 G EEx de [ia] [ib] lIC T4...T1
112D T 115 °C or 200 °C or 300 °C
Tamb =-20...50 °C (-4 ... 122 °F)

Optional -40 °C for ambient temperature
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41.3

GOST R designations (Russia)

Transmitter, remote mount design

Flowmeter sensor, remote mount design

Integral mount design

Y 2Ex nA [ia] [ib] IIC T4 or
2Ex nA [ia] IIC T4
DIP A21 To115 °C, IP 67

6 0/4

Terminal box Zone 1, flowmeter sensor Zone 0
x ExiallC T4
DIP A21 T,80 °C, IP 66

6 0/4

Transmitter Zone 1, flowmeter sensor Zone 0
> 2Ex de [ia] [ib] IIC T4 or

2Ex de [ia] lIC T4

DIP A21 Tp115 °C, IP 67

6 0/4

Terminal box and flowmeter sensor Zone 1 Transmitter and flowmeter sensor Zone 1
¥ ExiallC T4..T1 ¥ 2Exde [ia] [ib] IIC T4...T1 or
DIP A21 T,100 /200 /300 °C, IP 66 2Ex de [ia] lIC T4...T1
DIP A21 T,100/ 200/ 300 °C, IP 67

=-20...50 °C (-4 ... 122 °F)

6 0/4 6 0/4

Tamp =-20...50 °C (-4 ... 122 °F) Tamb =-20...80°C (-4 ... 176 °F)

Tamb

4.1.4 Temperature table for ATEX and GOST R versions (Russia)
Sensyflow FMT500-IG, integral mount design

Temperature class Surface temperature Process temperature Flowmeter sensor Transmitter
T4 T115°C -20...80°C (-4 ... 176 °F) Cat. 1G/ Zone 0 Cat. 2G/2D / Zone 1/21
T4 T115°C -20...100 °C (4 ... 212 °F) Cat. 2G / Zone 1 Cat. 2G/2D / Zone 1/21
T3 T115°C -20...100 °C (4 ... 212 °F) Cat. 2G / Zone 1 Cat. 2G/2D / Zone 1/21
T2 T 200 °C") -20 ... 200 °C (-4 ... 392 °F)") Cat. 2G / Zone 1 Cat. 2G/2D / Zone 1/21
T1 T 300 °C" -20...300 °C (-4 ... 572 °F)1 Cat. 2G / Zone 1 Cat. 2G/2D / Zone 1/21

Sensyflow FMT500-IG transmitter, remote mount design
Temperature class Surface temperature

T4 T115°C Cat.
Sensyflow FMT500-IG flowmeter sensor, remote mount design

Transmitter
3G/2D / Zone 2/21

=

Temperature class Surface temperature Process temperature Flowmeter sensor Terminal box
T4 T80°C -20...80°C (-4 ... 176 °F) Cat. 1G/ Zone 0 Cat. 2G/2D / Zone 1/21
T4 T 100 °C -20...100 °C (4 ... 212 °F) Cat. 2G / Zone 1 Cat. 2G/2D / Zone 1/21
T3 T 100 °C -20...100 °C (4 ... 212 °F) Cat. 2G / Zone 1 Cat. 2G/2D / Zone 1/21
T2 T 200 °C") -20 ... 200 °C (-4 ... 392 °F)") Cat. 2G / Zone 1 Cat. 2G/2D / Zone 1/21
T1 T 300 °C") -20...300 °C (-4 ... 572 °F)1 Cat. 2G / Zone 1 Cat. 2G/2D / Zone 1/21

n Temperatures correspond to ATEX and GOST R temperature classes, max. process temperature for flowmeter sensor -20 ... 150 °C (-4 ... 302 °F)

41.5 FM designations with temperature information

Transmitter, remote mount design

Flowmeter sensor, remote mount design

Integral mount design

NI CLASS | DIV2 Group: A,B,C,D,
CLASS | Zone 2 AEx nAlIC T4...T1

DIP CLASS I, Il DIV1 and 2
Group: E,F,G

IS Circuits for CLASS | DIV1 Group:
A,B,C,D, CLASS | Zone 0 AEx ia lIC

APPROVED

Tambp =-20...50 °C (-4 ... 122 °F)

IS CLASS | DIV1 Group: A,B,C,D,
CLASS | Zone 0 AEx ia lIC T4...T1

DIP CLASS I, Il DIV1 and 2
Group: E,F,G

NI CLASS |, II, lll DIV2, Group:
A,B,C,D, CLASS | Zone 2
Group: lIC T4...T1

APPROVED

Tamp =-20...80°C (-4 ... 176 °F)
Tredium = -20 ... 150 °C (-4 ... 302 °F)

T4/T3 egium = -20 ... 100 °C (-4 ... 212 °F)
T2medium = -20 ... 200 °C (-4 ... 392 °F)
T1medium = 20 ... 300 °C (-4 ... 572 °F)

XP CLASS | DIV1 Group: B,C,D,
CLASS |, Zone 111 B T4...T1

IS Circuits for CLASS I DIV1 Group:
B,C,D, CLASS | Zone 0 AEx ia llC

DIP CLASS IL,lll DIV1 and 2
Group: E,F,G
NI CLASS |, II, lll DIV2, Group:
A,B,C,D,F,G, CLASS | Zone 2
Group: IIC T4...T1

Tamp =-20 ... 50 °C (-4 ... 122 °F)

Tredium = -20 ... 150 °C (-4 ... 302 °F)

T4/T3 nedium = -20 ... 100 °C (-4 ... 212 °F)
T2 medium = -20 ... 200 °C (-4 ... 392 °F)
T1medium = -20 ... 300 °C (-4 ... 572 °F)

APPROVED
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41.6 CSA designations with temperature information

Transmitter, remote mount design

Flowmeter sensor, remote mount design

Integral mount design

CLASS I DIV2, Group: A,B,C,D,
sp® CLASS | Zone 2 Ex nA Il T4...T1

CLASS II, llI DIV1 and 2

Group: E,F,G

Associated Equipment [Ex ia]
CLASS I DIV1 Group: A,B,C,.D
[Ex ia] lIC

Tamp =-20...50 °C (-4 ... 122 °F)

Intrinsically safe Exia CLASS | DIV1
SP® Group: A,B,C,D, Exia lIC T4...T1

CLASS II, Il DIV1 and 2

Group: E,F,G

CLASS I DIV2, Group: A,B,C,D,
Ex nAll T4..T1

Tamp =-20...80 °C (-4 ... 176 °F)
Tredium = -20 ... 150 °C (-4 ... 302 °F)

T4/T3medium = -20 ... 100 °C (-4 ... 212 °F)
T2medium = -20 ... 200 °C (-4 ... 392 °F)
T1 medium = -20 ... 300 °C (-4 ... 572 °F)

CLASS I DIV1 Group: B,C,D/F,G,
SP CLASS |, Zone 111 B T4..T1

CLASS | Zone 1/0 Ex d [ia] [ib] IIC

T4..T1 or Ex d [ia] IIC T4...T1

CLASS I, lll DIV1 and 2

Group: E,F,G

CLASS |, II, lll DIV2, Group:
A,B,C,D,F,G, CLASS | Zone 2
Ex nA 1l T4..T1

Tamp =-20...50 °C (4 ... 122 °F)
Tredium = -20 ... 150 °C (-4 ... 302 °F)

T4/T3 nedium = -20 ... 100 °C (-4 ... 212 °F)
T2 medium = -20 ... 200 °C (-4 ... 92 °F)
T1medium = -20 ... 300 °C (-4 ... 572 °F)

4.2 Safety Specifications for the Inputs and Outputs, Model FCM2000-MC27B

421 PROFIBUS DPV1 communication
Output circuit ATEX and GOST versions: Intrinsically safe EEx ib [IC / [IB
FM/CSA versions:
IS acc. to control drawings
V14224-6 ... 1222 ..., V14224-6 ... 2222 ...,
V14224-7 ... 1122 ..., V14224-7 ... 2122 ...
PROFIBUS DP U,=+£3.72V
RS 485_1IS interface lo P, EEx ib IIC/IIB
Terminals X2, X3 [mA] [mW] C’[nF/km] L’ /R’ [mH/Q]
Terminal A/B + 155 +144.2 <250 <285
Min. cable cross section 0.2 mm
Max. input voltage U;: +420V Ci:0nF
Max. input current I;: +2.66 A Li: O mH
Electrical isolation of RS 485_|IS PROFIBUS fieldbus signals A and B
Cable shield is connected to potential equalization
Use approved RS 485_IS interface / barriers only to disconnect intrinsically safe and non-intrinsically safe
PROFIBUS connections
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4.2.2 Analog/HART communication

Output circuit ATEX and GOST versions: Intrinsically safe EEx ib [IC / [IB ATEX and GOST versions: Non-intrinsically safe
Umax =60V
FM/ CSA versions: FM / CSA versions:
IS acc. to control drawings XP, NI, DIP acc. to control drawings
V14224-6 ... 1212 ... IS, V14224-6 ... 2212 ... IS, V14224-6 ... 1212 ..., V14224-6 ... 2212 ...,
V14224-7 ... 1112 ... 1S, V14224-7 ... 2112 ... IS V14224-7 ... 1112 ..., V14224-7 ... 2112 ...
Umax =90 V
Current output Uy,=17.2V U=30V l; =100 mA Ug=30V
Active lo P, EExib lIC Ig =30 mA
Terminal 31 + 32 [mA] [mW] C, [nF] L; [mH]
78.3 337 2.0 0.25
Characteristic curve: Linear
C,=353nF, L,=4 mH
Connect to passive, intrinsically safe circuits only.
Terminal 32 is connected to potential equalization (PA).
Use only approved separators / barriers.
Digital output Up=15V C,=2.0nF Ug=30V
Passive l; =30 mA L;=0.250 mH Ig =100 mA
Doyt1: Terminal 33 + 34 P;= 115 mW
Douto: Terminal 35 + 36
Digital input U=30V C,=2.0nF Ug =30V
Passive l; =250 mA L;=0.250 mH Ig =100 mA
Dj,1: Terminal 37 + 38 Pi=11W
Di,2: Terminal 39 + 40

Special requirements:

The output current circuits are designed such that they can be °
connected to either intrinsically safe or non-intrinsically safe current
circuits. However, intrinsically safe and non-intrinsically safe circuits
must not be mixed or combined.

The rated voltage of non-intrinsically safe current circuits is:
- for ATEX and GOST versions U, =60 V
- for FM and CSA versions U, =90 V (XP, NI, DIP).

* Make sure that the cover of the power terminal box is always
closed properly. When using the device with intrinsically safe
output current circuits it is permissible to open the terminal box.

* Itis recommended to use the enclosed cable glands for the output
current circuits, according the type of explosion protection:
intrinsically safe = blue; non-intrinsically safe = black.

The flowmeter sensor and the transmitter housing must be
connected to an equipotential bonding system. When using
intrinsically safe current outputs proper equipotential bonding
must be ensured along the current circuits.

Make sure that the measuring pipe materials are resistant to
possible corrosive substances in the measuring medium. This is
the user's responsibility.

Notice:

The values indicated here are taken from the respective approval
certificates. Always observe the specifications and supplements in the
approvals (ATEX, FM, CSA, GOST Russia).
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5 Communication
5.1 HART

HART protocol Rev. 6.0 is used for digital communication between a
process control system or PC, a hand-held terminal and the field
device. It can be used to send all device and measuring point
parameters from the transmitter to the process control system or PC.
Conversely, it also provides a means of reconfiguring the transmitter.
Digital communication utilizes an alternating current superimposed on
the analog output (4 ...20 mA) that does not affect any meters
connected to the output.

The ASSET VISION DAT200 and DTM400 program can be used for
operation and configuration purposes. This is a piece of universal
communication software for intelligent field devices based on
FDT/DTM technology. Data can be exchanged with a
comprehensive range of field devices using various means of
communication. The main applications include parameter display,
configuration, diagnostics, recording, and data management for all
intelligent field devices that specifically meet the communication
requirements involved.

Basic functions (such as the measuring range end value or certain
mass flow units) can be parameterized with the universal HART DTM.
If you use the FMT500-1G HART DTM, you will have access to the full
range of functions.

Transmission method

FSK modulation at current output of 4 ... 20 mA based on the Bell 202
standard. Max. signal amplitude 1.2 mAgs.

Load

Min. 250 Q, max. 600 Q (IG-Ex <400 Q)

Max. cable length 1,500 m AWG 24, twisted and shielded (for
standard and Zone 2/22 devices).

Max. cable length for Ex devices depends on the safety specifications
in the certificates.

Baud rate
1,200 baud
Log. 1 representation: 1200 Hz
Log. 0 representation: 2200 Hz

4..20mA

\\\\\”///

L
Rb min = 250 Ohm

— G00839

Fig. 4
1 Handheld terminal
2 FSK modem

5.2 PROFIBUS DPV1

With the Sensyflow FMT500-IG thermal mass flowmeter plus
PROFIBUS interface, bus communication is based on the "Profile For
Process Control Devices" Version 3.0 (PA Profile 3.0) of October
1999. PROFIBUS DP (RS 485 transmission) is used for the bus
interface and the acyclic PROFIBUS DPV1 services are supported.

PROFIBUS interface parameters

«  DPV1 communication without alarms
* Master C1 and C2 support

* Max. transmission rate: 1.5 Mbaud

* ID number: 0x05CA

*  GSD file name: ABB_05CA.GSD

The cables for the PROFIBUS connection must meet the following
parameters in accordance with PROFIBUS specification EN 50170
part 8-2:

Parameter DP, cable type A, shielded

Surge impedance in Q 135 ... 165 at a frequency of
3...20 MHz

Effective capacitance (pF/m) 30

Loop resistance (Q/km) <110

Solid conductor AWG 22/1

Flexible conductor > 0.32 mm?2

As with the analog / HART version, you can parameterize the device
using ASSET VISION DAT200 and DTM400 and FMT500-IG
PROFIBUS-DTM.

Direct connection to intrinsically safe PROFIBUS DP lines is
permitted, provided you use approved models and comply with safety-
related parameters in accordance with certificates (see figure). The
line length and number of bus nodes depend on the Ex barrier used.

Safe area

Safe area
or Zone 2

Zone 1

Zone 0

G00840

Fig. 5
1 PROFIBUS DPV1 non-intrinsically safe
Ex barrier PROFIBUS DP (RS 485_1IS interface)
PROFIBUS DP intrinsically safe
Intrinsically safe circuit

A WODN

17



Thermal Mass Flowmeter Sensyflow FMT500-1G 10/14-6.41-EN

for gases, intelligent

6 Dimensions

Flowmeter sensor
(remote mount design)

Transmitter
(remote mount design)

Flowmeter sensor
(integral mount design)

]

K3 B1 B2

M1 M3

B4
——»|

o ol
(T Ty
ARB

L1

M2

B3

L2
L2

600842 G00797
Weld-on adapter

DN 100 (4") and higher

G00841
Type 1 pipe component:
Wafer type

Type 2 pipe component:
Measuring section

B3

>
h

L5

‘ L3

G00799

o387 (1.33)
optional with integrated flow straightener (DN 25, PN 40)
G00798 G00800
EN 1092-1 form B1, PN 40
Nominal L2 h D1 d1 d2 D4 L3 L4
diameter
DN 25 B1=125 (4.92) [269 (10.59)]263 (10.35) - 28.5 (1.12) - 115 (4.53) | 600 (23.62) | 486 (19.13)
DN 40 B2=80 (315 94 (3.70) | 43.1(1.70) | 88(3.46) | 150 (5.91) | 860 (33.86) | 731 (28.78)
DN 50 gi - ?8115 g:gg; 109 (4.29) | 54.5 (2.15) | 102 (4.02) | 165 (6.50) | 1000 (39.37)| 837 (32.95)
DN 65 Ki1=150 (5.91) 129 (5.08) | 70.3 (2.77) | 122 (4.80) | 185 (7.28) [ 1400 (55.12)] 1190 (46.85)
DN 80 K3=206 (8.11) 144 (5.67) | 82.5(3.25) | 138 (5.43) | 200 (7.87) |1700 (66.93)| 1450 (57.09)
DN 100 L1=188  (7.40) 170 (6.69) | 107.1 (4.22) | 162 (6.38) | 235 (9.25) | 2200 (86.61)| 1870 (73.62)
DN 125 tg:gfg E}Z;g; 196 (7.72) |131.7 (5.19)| 188 (7.40) |270 (10.63)|2700 (106.3)| 2300 (90.55)
DN150  ||7-65  (2.56) 226 (8.90) |159.3 (6.27)| 218 (8.58) |300 (11.81)]3200 (125.98) 2720 (107.09)
DN200 |M1=208 (8.19) 293 (11.54) | 206.5 (8.13) | 285 (11.22) |375 (14.76)|4200 (165.35) 3580 (140.94)
> 350 M2 =265 (10.43) (431 (16.97)|425 (16.73)
> 700 M3=139  (547) (781 (30.75)|775 (30.51)
ASME B 16.5, CI. 150 (ANSI), Sch 40 S
1* B1=125  4.92) [269 (10.59)]263 (10.35) - 26.6 (1.05) - 108 (4.25) | 560 (22.05) | 454 (17.87)
11/2° B2=80 (315 85(3.35) | 40.9 (1.61) | 73(2.87) | 127 (5.00) | 864 (34.02) | 741 (29.17)
2" gi - ?8115 g:gg; 103 (4.06) | 52.6 (2.07) | 92(3.62) | 154 (6.06) 1003 (39.49)| 846 (33.31)
3 K1=150 (5.91) 135 (5.31) | 78.0 (3.07) | 127 (5.00) - - -
4 K3=206 (8.11) 173 (6.81) | 102.4 (4.03)| 157 (6.18) - - -
6" t; = 128 55'7432) 221(8.70) |154.2 (6.07)| 216 (8.50) - - -
8" 6-310  (12.20) 278 (10.94) [ 202.7 (7.98) | 270 (10.63) - - -
> 14" l7-65  (256) |431(16.97)]425(16.73)
> 28" M1=208 (8.19) |781(30.75)|775 (30.51)
M2=265 (10.43)
M3 =139 (5.47)

Dimensions in mm (inch)
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ASME B 16.5, CI. 300 (ANSI), Sch 40 S

1

11/2°

o0

3

4

5"

g

> 14"

> 28"

B1=125
B2 =80
B3 = @115
B4 =58
K1 =150
K3 =206
L1=188
L5 =450
L6 =310
L7 =65
M1 =208
M2 = 265
M3 =139

(4.92)
(3.15)
(4.53)
(2.28)
(5.91)
(8.11)
(7.40)
(17.72)
(12.20)
(2.56)
(8.19)
(10.43)
(5.47)

269 (10.59)[263 (10.35) - 26.6 (1.05) - 123.9 (4.88) | 560 (22.05) [ 454 (17.87)
94 (3.70) | 40.9(1.61) | 73(2.87) |155.4 (6.12)| 864 (34.02) | 741 (29.17)
110 (4.33) | 52.6 (2.07) | 92(3.62) |165.1 (6.50) [1003 (39.49)| 846 (33.31)
148 (5.83) | 78.0 (3.07) | 127 (5.00) - - -
180 (7.09) | 102.4 (4.03)| 157 (6.18) - - -
249 (9.80) | 154.2 (6.07) | 216 (8.50) - - -
307 (12.09) | 202.7 (7.98) | 270 (10.63) - - -
431 (16.97)[425 (16.73)
781 (30.75)| 775 (30.51)

Dimensions in mm (inch)
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7 Installation instructions

7.1 Weld-on adapter for Sensyflow FMT500-1G

L 7 ]

N

N~

~

> Z

' <t

@ 33,7 (1,33)
G00802

« Direction of flow

Fig. 6:  Dimensions in mm (inch)
1 Centering pin
2 Sealing ring groove

3 Connection flange DN 25 (17)
D Outer pipe diameter

Flowmeter sensor length h Outer pipe diameter min. / max.
in mm (inch) in mm (inch)
263 (10.35) 100 ... 350 (3.94 ... 13.78)
425 (16.73) > 350 ... 700 (13.78 ... 27.56)
775 (30.51) >700 ... 1400 (27.56 ... 55.12)1)

1) This maximum pipe diameter specification is only valid when installing the sensor unit centrically in the pipe.
For larger diameters or angular ducts a non-centric sensor position is taken into account for calibration.

[ ] IMPORTANT (NOTE)

l Prior to mounting the weld-on adapters must be shortened to length: L = h - 1/2 Dt
The distance h between the upper flange edge and the pipe center line must be within a tolerance of + 2 mm (0.08%).
The right angle to the pipe center line must be observed (max. tolerance + 2°).
The centering pin of the adapter must be aligned centrically with the pipe center line in flow direction (on outlet run side,

downstream of the measuring point).
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7.2 Weld-on adapter with ball valve for Sensyflow FMT500-I1G

2

1 3
©
N.,
N
- N3
o
N\ %

@ 48,3 (1,90)
G00803
« Direction of flow

Fig. 7:  Dimensions in mm (inch)
3 Connection flange DN 25 (17)
D Outer pipe diameter

1 Centering pin
2 Sealing ring groove

Flowmeter sensor length h Outer pipe diameter min. / max.
in mm (inch) in mm (inch)
263 (10.35) 100 ... 150 (3.94 ... 5.91)
425 (16.73) > 150 ... 500 (5.91 ... 19.69)
775 (30.51) >500 ... 1150 (19.69 ... 45.28)")

1) This maximum pipe diameter specification is only valid when installing the sensor unit centrically in the pipe.
For larger diameters or angular ducts a non-centric sensor position is taken into account for calibration.

[ ] IMPORTANT (NOTE)

l Prior to mounting the weld-on adapters must be shortened to length: L = h - 1/2 Dt
The distance h between the upper flange edge and the pipe center line must be within a tolerance of + 2 mm (0.08%).
The right angle to the pipe center line must be observed (max. tolerance + 2°).
The centering pin of the adapter must be aligned centrically with the pipe center line in flow direction (on outlet run side,
downstream of the measuring point).
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7.3 Integrated hot tap fitting for Sensyflow FMT500-IG

Water flange version — sensor unit in exchange position Weld-in version — sensor unit in measuring position
il
1
£ s [
= // P = L N
[ ////// 0-CLOSE - ZU \\ ——
T HO AN
= / e ' —
_— / H \ _—
= — / § 30 \ = m—
2 / — | 40 4 \ = T
|- \ I 50-OPEN-MESSEN| | N~ e —
| = ‘ l < = ~~_
/ \ i A e ~
N = ) / & 77 AN
~=_ \ / g 7 N
~ \ / N R \
S\ TN / L Ty \
Y \\ // e / \
BN @50 (1,97) - — / \
o _ - i \
SN~ - / N |
| |
[ ) \ |
3 \ —~ /
\ P \ ) /
\ 6 —
~ _ Z /
— \ /
T~ \ WL uo) v
- N P
NN v
SN _
~ _
T 5
G00812
Fig. 8:  Dimensions in mm (inch)
1 Covers for DN 25 flange 4 Display of sensor unit position, 50 mm (1,97“) stroke
2 Spigot nur 5 Sealing ring
3 Bottom edge of spigot nut 6 Sensor elements

Flowmeter sensor length h

Water flange version Weld-in version

h = 263 mm (10.35%) h = always 425 mm (16.73")
for DN 50, DN 65 and DN 80 / 2¢, 3*

h = 425 mm (16.73%)
for DN 100, DN 125, DN 150 and DN 200 / 4%, 6*, 8*
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The integrated hot tap fitting is used instead of the pipe component
and weld-on adapter assembly described above if the flowmeter
sensor must be exchangeable during operation with virtually no gas
escaping from the system.

18 261
16 232
14 203
12 174
N

=10 145 =

2 8 116 &

2 g g7 =
4 58
2 N 29
0 0

0(32) 50 (122) 100 (212) 150 (302) 200 (392) 250 (482)

T[°C1(°F)
G00815
Fig. 9:  Maximum pressure/temperature values for the integrated

hot tap fitting

It is recommended to use the hot tap fitting for measurements in main
conduits (e.g. compressed air systems) or for measuring points which
otherwise require rinsing prior to removing the flowmeter sensor. As a
rule, hot tap fittings should be preferred for all systems where,
otherwise, the entire system or parts of it must be switched off to
replace a flowmeter sensor.

Handling:

The flowmeter sensor is screwed to the hot tap fitting through the
DN 25 flange. Then the cover is put on. The sensor unit is set from
the exchange position to the measuring position by turning the spigot
nut. The bottom edge of the spigot nut indicates the current sensor
unit position (see Detail A, sensor unit is in exchange position). Only
when the measuring position 50 — OPEN - MESSEN (lower stop of
the spigot nut) is reached, the sensor elements are placed exactly in
the center of the pipe and exact measurement is ensured.

[ IMPORTANT (NOTE)

l For integrated hot tap fitting in wafer flange design DN 65,
use connection flange PN16 with 4 screw holes on the
process side. Wafer flange versions 2 ... 8" only for con-
nection flange ASME B16.5 CI.150.
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8 Recommended steadying lengths according to DIN EN ISO 5167-1

G00805

}

G00806

Expansion
X=15

G00807

Reducer
X=15

G00808

90° elbow
X =20

G00809

Two 90° elbow
in one level

X=25

| — }

Two 90°elbow

G00811

G00810 in two levels
X =40

CANA } Valve / slide
X =50

To achieve the stated measuring accuracy, the steadying lengths
seen above must be provided. For combinations of inlet run dist-
urbances, e.g. valve and reducer, you must always consider the
longer inlet run length. In confined spaces at the mounting location the
outlet run length can be shortened to 3 x D. The reduction of the
minimum inlet run length, however, will impact on the achievable
accuracy.

High repeatability of the measuring value is still provided. Under
certain circumstances, special calibration can be performed for insuf-
ficient steadying lengths. For this purpose and in individual cases
consulting is necessary.

For gases with extremely low density (hydrogen, helium) the stead-
ying lengths must be doubled.
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9 Ordering information

Continued on next page

Add.
Main order number order no.
Version number 1-6 789 [10]11[12]13][14[15] 16

Sensyflow FMT500-IG Thermal Mass Flowmeter, for gases, intelligent V14224 | X | X [ X [ X | X | X | X | X [X | X XXX
Version

Standard, -25 ... 150 °C (-13 ... 302 °F) 1

High temperature version, -25 ... 300 °C (-13 ... 572 °F) 2

ATEX version for Zone 2 / 22, -20 ... 150 °C (-4 ... 302 °F) 1) 3

ATEX version for Zone 1/ 21, -20 ... 150 °C (-4 ... 302 °F) 2) 4

ATEX version for Zone 0 /21, -20 ... 80 °C (-4 ... 176 °F) 5

FM / CSA version CI. 1 Div 2, -20 ... 150 °C (-4 ... 302 °F) 6

(remote version only)

FM / CSA version Cl. 1 Div 1/2,-20 ... 150 °C (-4 ... 302 °F) 7

(compact version only)

GOST Russia, Ex Zone 1/ 21, -20 ... 150 °C (-4 ... 302 °F) A

GOST Russia, Ex Zone 0/ 21, -20 ... 80 °C (-4 ...176 °F) B

GOST Kazakhstan, Ex Zone 1 /21, -20 ... 150 °C (-4 ... 302 °F) C

GOST Kazakhstan, Ex Zone 0/ 21, -20 ... 80 °C (-4 ...176 °F) D

GOST Ukraine, Ex Zone 1/ 21, -20 ... 150 °C (-4 ... 302 °F) E

GOST Ukraine, Ex Zone 0/ 21, -20 ... 80 °C (-4 ...176 °F) B

GOST Belarus, Ex Zone 1/21, -20 ... 150 °C (-4 ... 302 °F) G

GOST Belarus, Ex Zone 0/21, -20 ... 80 °C (-4 ...176 °F) H
Measured medium

Gases, gas mixtures and natural gas (with max. 23.5 Vol% O2 each) A

Oxygen / gas mixtures > 23.5 Vol% O2, oil and grease-free, with O2 certificate B

(max. 150 °C / 302 °F)

Natural gas, with DVGW certificate (max. 80 °C / 176 °F) C

Hydrogen, Helium (max. 8 bar / 0.8 MPa / 116 psi, always with process gas 3) D

calibration)

Ammonia Application E
Sensor unit

Ceramic sensor 1
Mounting Length / Material

263 mm (10.4 in.) / AISI 316Ti SST (1.4571) (DN 25 ... DN 350 [1 ... 14 in.]) 4) 1

425 mm (17 in.) / AISI 316Ti SST (1.4571) (> DN 350 ... DN 700 [> 14 ... 28 in.]) 4) 2

775 mm (31in.) / AISI 316Ti SST (1.4571) (> DN 700 [> 28 in.]) 4) 3
Power supply

Universal power supply 110 ... 230 V AC / DC 5) 1

Low voltage power supply 24 V AC / DC 6) 2
Design

Compact design with display, controlled via magnetic pen and keypad 1

Remote design with display, controlled via magnetic pen and keypad 7) 2

(for required cable see accessories)
Communication

Analog signal 4 ... 20 mA / HART, alarm < 3.5 mA 1

Analog signal 4 ... 20 mA / HART, alarm > 22 mA 4

Analog signal 0 ... 20 mA / HART 5

PROFIBUS DPV1, direct connection of bus cable 2

PROFIBUS DPV1, with DP M12 connector socket 8) 3
Cable gland

M20 x 1.5 1

1/2 in. NPT 2
Number of Characteristic Curves

1 characteristic curve 1

2 characteristic curves 2

3 characteristic curves 3

4 characteristic curves 4
Certificates: Calibration

Factory certificate 0

DAKKS certificate, calibration with air (not for process gas calibration) 9) 1
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Add.
Main order number order no.
Version number 1-6 7189 |10|11]12|13 |14 | 15| 16
Sensyflow FMT500-IG Thermal Mass Flowmeter, for gases, intelligent V14224 | X | X | X [ X [ X | X | X [ X | X | X XXX
Certificates and Material Traceability
Material certificate 3.1 acc. EN 10204 CBB
Declaration of compliance with the order 2.1 acc. EN 10204 CF3
Certificates: GOST, SIL
GOST Russia - metrological approval CG1
GOST Kazakhstan - metrological approval CG2
SIL1 - Declaration of Conformity CS1
Signal cable length
5 m (approx. 15 ft) 10) SC1
15 m (approx. 45 ft) 10) SC3
25 m (approx. 75 ft) 10) SC5
Language of documentation
German M1
English M5
Russian MB
Language package Western Europe / Scandinavia (languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV) MW
Language package Eastern Europe (languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME

Accessories

Order number

FMT500-IG Special cable between flowmeter sensor and transmitter, cable length 5 m
FMT500-IG Special cable between flowmeter sensor and transmitter, cable length 15 m
FMT500-IG Special cable between flowmeter sensor and transmitter, cable length 25 m
FMT500-IG PROFIBUS DP-T connector plug

FMT500-IG PROFIBUS DP socket, for customizing the bus cable

FMT500-IG PROFIBUS DP connector, for customizing the bus cable

FMT500-IG Documentation CD-ROM

FMT500-IG Commissioning Instruction, English

FMT500-IG Commissioning Instruction, German

FMT500-IG Commissioning Instruction, Language package Eastern Europe
FMT500-IG Commissioning Instruction, Language package Western Europe / Scandinavia
FMT500-IG Operating Instruction, Russian

FMT500-IG SIL-Safety Instructions, English

FMT500-IG SIL-Safety Instructions, German

7962844
7962845
7962846
7962847
7962848
7962849
3KXF421002R0800
3KXF421008R4401
3KXF421008R4403
3KXF421008R4494
3KXF421008R4493
3KXF421008R4222
3KXF421000R4801
3KXF421000R4803

1) Manufacturer’s declaration

2) The max. allowed gas temperature / process temperature depends on the temperature class: T1 /T2 max. 150 °C (302 °F), T3/ T4

max. 100 °C (212 °F)

3) With measuring medium H2 or He, lower measuring range limit typical 10% of upper limit, in nominal size DN 25 ... DN 50 (1 ... 2 in.):

Please use pipe component design 2 with flow straightener
4) Nominal size ranges when using pipe components or weld-on adapters without ball valve
5) +/-10 % (f=48 ... 62 Hz)
6) +/-20% (f=48...62 Hz)
7) With ATEX versions: wall housing with operating electronics can be mounted in Ex zone 2
8) For non-Ex / compact versions only
9) DAKKS-/ ILAC-accredited calibration equipment D-K-15081-01-00
10) Only for Remote Version
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Add.
Main order number order no.
]
Version number 1-6 7-9 10|11 (12 |13 [ 14 [ 15
FMTO081 pipe component / weld-on adapter, for Sensyflow FMTO081 | XXX | X | X | X | X|X|[X XXX
FMT500-1G and FMT400-VTS
Mounting Length of the Sensor
263 mm (10.4 in.) 263
425 mm (17 in.) 425
775 mm (31in.) 775
Measuring Medium
Gases, gas mixtures, and natural gas (each max. 23.5 vol% 02) A
Oxygen / gas mixtures > 23.5 Vol% O2, oil and grease-free, with O2 certificate
(max. 150 °C / 302 °F) B
Natural gas, with DVGW certificate (max. 80 °C / 176 °F) C
Hydrogen, Helium 1) D
Design
Pipe component 1 in wafer flange version 1
Pipe component design 2 as partial measuring section 2
Pipe component design 2 as partial measuring section with integrated flow
straigtheners 3
Weld-on adapter 2) 4
Other 9
Nominal Diameter
Selection for weld-on adapter Y
DN 25 (1in.) 3) A
DN 40 (1-1/2'in.) 4) C
DN 50 (2in.) D
DN 65 (2-1/2/in.) 5) E
DN 80 (3in.) 6) F
DN 100 (4 in.) 6) G
DN 125 (5in.) 6) H
DN 150 (6 in.) 6) J
DN 200 (8 in.) 6) L
Other 7) Z
Flange Style and Pressure Rating
Selection for weld-on adapter 0
DIN PN 40, nominal pressure 40 bar (4 MPa / 580 psi) 1
ANSI / ASME CL 150, Schedule 40 S 2
ANSI / ASME CL 300, Schedule 40 S 4) 3
Other 9
Process Connection for Flowmeter Sensor
Standard Sensyflow flange with centering pin 8) A
With ball valve, max. 150 °C (302 °F) and 16 bar (1.6 MPa / 232 psi) 9) G
With integrated hot tap fitting for max. DN 125 (5 in.). Allows gas-tight flowmeter sensor removal /
insertion up to 16 bar (1.6 MPa / 232 psi) or 200 °C (392 °F). For DN 65, use connection flanges
PN 16 with 4 screw holes (For pipe component DN 50 ... DN 80, apply Sensor Length h = 263 mm,
from DN 100 and for weld-on adapter, apply Sensor Length h = 425 mm) 10) H
With integrated hot tap fitting above DN 125 (5 in.) to max. DN 200 (8 in.) / DN 300 (12 in.) with
weld-on adapter. Allows gas-tight flowmeter sensor removal / insertion up to 16 bar (1.6 MPa / 232
psi) or 200 °C (392 °F) (Please apply the correct sensor length) 11) J
Material
Stainless steel AISI 316Ti (1.4571) 3
Carbon steel S 235 (1.0037) 12) 1
Plastics PE-HD (Polyethylene high-density) 12) 7
Blind Flange
DN 25 blind flange to close flowmeter sensor connection, material stainless steel AISI 316Ti (1.4571) F3
Certificates and Material Traceability
Material certificate 3.1 acc. EN 10204 CBB
Declaration of compliance with the order 2.1 acc. EN 10204 CF3

Footnotes see next page
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1) Max. 8 bar/0.8 MPa/ 116 psi. With DN 25 ... DN 50 (1 ... 2 in.): Please use pipe component 2 with flow straightener.

2) From DN 100 (4 in.).

3) Not available with pipe component 1 in wafer flange version.

4) Not available with hot-tap-fitting.

5) Not available with flange style ANSI / ASME.

6) Not available with pipe component 2 in combination with flange style ANSI / ASME.

7) Please specify exact inner pipe diameter.

8) Correct sensor length: For pipe component 1 and 2 without ball valve / hot tap fitting: h = 263 mm. For weld-on adapter and pipe diameter
up to 350 mm: h =263 mm, up to 700 mm: h =425 mm, > 700 mm: h = 775 mm

9) Not available with DVGW certificate. Correct sensor length: For pipe component DN 50 ... DN 100: h = 263 mm, from DN 125: h = 425 mm.
For weld-on adapter up to 150 mm: h = 263 mm, up to 500 mm: h =425 mm, > 500 mm: h =775 mm

10) Not available with DVGW certificate. Correct sensor length: For pipe component DN 50 ... DN 80: h = 263 mm, for pipe component from DN
100 and weld-on adapter: h = 425 mm.

11) Not available with DVGW certificate. Please apply the correct sensor length.

12) Only for weld-on adapter without ball-valve. Only without certificates.

9.1 Additional ordering information

FMT500-I1G
Gas component 1 Vol. % (clear text, for max. 4 characteristics)
Gas component 2 Vol. % (clear text, for max. 4 characteristics)
Gas component 3 Vol. % (clear text, for max. 4 characteristics)
Gas component 4 Vol. % (clear text, for max. 4 characteristics)
Gas component 5 Vol. % (clear text, for max. 4 characteristics)
Gas component 6 Vol. % (clear text, for max. 4 characteristics)
Gas component 7 Vol. % (clear text, for max. 4 characteristics)
Gas component 8 Vol. % (clear text, for max. 4 characteristics)
Gas component 9 Vol. % (clear text, for max. 4 characteristics)
Gas component 10 Vol. % (clear text, for max. 4 characteristics)
Summe 100 %
Operating temperature (clear text, for max. 4 characteristics)
Operating pressure (clear text, for max. 4 characteristics)
Nominal size, Pipe inner diameter (clear text, for max. 4 characteristics)
Measuring range (clear text, for max. 4 characteristics)
Unit") (clear text, for max. 4 characteristics)
Standard conditions (e. g. 0 °C, 1013 mbar) (clear text, for max. 4 characteristics)
Display and menu language (delivered state) German, English, French, Portuguese

Material of the connected pipes

1) Available flow rate units:

t/d t/h t/min t/s
kg/d kg/h kg/min kgls
g/h g/min gls
Ib/d Ib/h Ib/min Ib/s
Nm3/d Nm3/h Nm3/min | Nm3/s
NL/d NI/h NI/min Nli/s
SCFD SCFH SCFN SCFS
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10 Questionnaire

Customer address:

AL 1D D
MW

Questionnaire
Thermal Mass Flowmeter
Sensyflow FMT

Company:

Zip code and location:

Date:

Cust. no.:

Telephone:

Contact person:

E-mail:

Media data for gaseous, pure media:

Description of media

Type of gas (no mixtures):
Operating pressure (bar abs.)
Min./norm./max., approx.
Operating temperature (°C)
Min./norm./max., approx.

Mixed gas, gas composition in vol.%"

Component 1/name/vol.%:
Component 2/name/vol.%:
Component 3/name/vol.%:
Component 4/name/vol.%:
Component 5/name/vol.%:

Output signal:

0/4..20mA []
4..20 mA/HART ||
PROFIBUS DP-V1 ||

Ex protection class:

None

ATEX Zone 1/21
ATEX Zone 0/21 ||

Flowrate ? Min.: Norm.: Max.: Pipeline/pipe component”
Flow unit: Standard volume Mass flow units DN/PN:
Nm%h kg/h ANSI/Ibs
Nm®*/min kg/min Diameter [mm]
NI/min g/min Inside diameter specified in mm
SCFM t/h Wafer flange form 1
Other Other Partial meas. section form 2
°Standard condition, e.g., 0°C/1,013 mbar or Weld-on adapter,
Other
Required device designs: Design:
FMT500-IG : FMT700-P4): Integral mount design|:|
FMT400-VTS || FMT200-ECO2 || Remote design with
FMT400-VTCS || FMT200-D ||

Zone 2/22 24V
GOST 110V
FM/CSA 230V

Cable length 5m
Cable length 15 m
Cable length 25 m

Comments:

1) Please specify the composition of mixed gases

4) Output signal: 0...10 V as standard

obtained.

3) Please observe/determine the minimum inflow and outflow sections.

(e.g., North Sea natural gas: 1) CH; 90%, 2) C,Hg 5%, 3) N, 3%, 4) CsHg, 1%, 5) CO; 1%).
2) Calibration is performed at the max. possible flow in the nominal size specified.

Note: An order can only be confirmed and a delivery date specified once full technical clearance has been
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Contact us

ABB Limited

Process Automation
Oldends Lane, Stonehouse
Gloucestershire, GL10 3TA
UK

Tel: +44 (0)1453 826661
Fax: +44 (0)1453 829671

ABB Inc.

Process Automation

125 E. County Line Road
Warminster, PA 18974
USA

Tel: +1 215 674 6000
Fax: +1215674 71883
measurement@us.abb.com

ABB Automation Products GmbH

Process Automation
Dransfelder Str. 2

37079 Goettingen
Germany

Tel: +49 551 905-534
Fax: +49 551 905-555

www.abb.com

Note

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

We reserve all rights in this document and in the

10/14-6.41-EN Rev. H 11.2012

subject matter and illustrations contained therein.
Any reproduction, disclosure to third parties or
utilization of its contents - in whole or in parts — is
forbidden without prior written consent of ABB.

Copyright© 2012 ABB
All rights reserved
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Data Sheet DS/FAM540-EN Rev. D

Metal Cone Variable Area Flowmeter

Measurement made easy

For measuring liquids, gases and steam Easily adjustable for new operating conditions
Graphical 2-line LCD display Approvals for explosion protection
— ATEX
Magnet stick operation — |ECEXx
— Configuration also possible with closed housing — FM, CSA

Power and productivity “ .. ..
MDD

for a better world™



VA Master FAM540
Metal Cone Variable Area Flowmeter

Overview
Model FAM541 FAM544 FAM545 FAM546
Standard design Hygienic design With PTFE liner With heating jacket
| =

G10448

G10449

(71

G10450

G10451

Measured error in accordance
with VDE / VDI 3513

1.6 % qg =50 %

1.6 % qg =50 %

2.5 % qg =50 %

1.6 % qg =50 %

Reproducibility

0.25 % of measured value

0.25 % of measured value

0.25 % of measured value

0.25 % of measured value

Process connection

Flange in accordance with
DIN, ASME, JIS, female thread

Thread DIN 11851, SMS 1145

Flange in accordance with
DIN, ASME, JIS

Flange in accordance with
DIN, ASME, JIS

Nominal connection diameters

DN 15 (1/2") ... DN 100 (4")

DN 25 (1") ... DN 100 (4")

DN 25 (1*) ... DN 100 (4")

DN 25 (1" ... DN 100 (4")

Maximum measuring medium
temperature

400 °C (752 °F)

140 °C (284 °F)

120 °C (248 °F)

400 °C (752 °F)

Maximum pressure rating

PN 400 / class 2500

PN 40

PN 40 / class 300

PN 100 / class 600

Wetted material

Stainless steel 1.4404
(316L), 1.4571 (316Ti)

Stainless steel 1.4404
(316L), 1.4571 (316Ti)

PTFE

Stainless steel 1.4404
(316L), 1.4571 (316Ti)

Housing material

Stainless steel 1.4404
(316L), 1.4571 (316Ti)

Stainless steel 1.4404
(316L)

Stainless steel
1.4571 (316Ti)

Stainless steel 1.4404
(316L), 1.4571 (316Ti)

Gasket material

Viton A (DN 15 only)

Viton A (DN 25 only)

PTFE

Viton A (DN 25 only)

Indicator / transmitter

IP degree of protection in
accordance with EN 60529

IP 66, IP 67, NEMA 4X

Mechanical indicator

Analog indicator with or without alarm signaling unit

Electronic indicator

Analog indicator with transmitter 4 ... 20 mA, with or without LCD indicator

Communication

HART protocol (only for analog indicators with transmitters)

Power supply

Without alarm signaling unit: no power supply

Analog indicator with alarm signaling unit: 8 V DC via switch amplifier
Analog indicator with transmitter: 10 ... 46 V DC (Ex: 10 ...30 V DC)

Indicator housing material

Al Si 12 material number 3.2582 (copper content 0.1 %), stainless steel 1.4408

Paint

Epoxy paint 80 ... 100 um; Bottom color: RAL 7012, cover color: RAL 9002
(No housing paint for stainless steel indicator housing)

Approvals

Ex-approvals

ATEX / IECEx: Zone 0/ 1/2 /21
FM / cCSAus: XP, IS, DIP, NI, FM Zone 1 + 2

Sealing concept

Dual sealing in accordance with ANSI / ISA-12.27.01

SIL approval (not for FAM545)

Analog indicator with alarm signaling unit: SIL 2

Analog indicator with transmitter: FMEDA evaluation

2 DS/FAM540-EN Rev. D | VA Master FAM540



Introduction and basics

Installation conditions

— The installation recommendations of VDI / VDE Directive
3513 must be observed.

— The flowmeter is installed vertically in the piping. The
measuring media must flow from bottom to top.

— Keep the device as far as possible from pipe vibrations

and powerful magnetic fields. %{

— The piping should be the same size as the connection size Q _
of the flowmeter.

— Inlet and outlet sections are generally not required. Care
should be taken to avoid flow turbulence, pulsations,
pressure shocks and other flow instabilities in order to
prevent measuring inaccuracies, increased wear or
damage.

— When selecting devices, pay close attention to the 10400
chemical resistance of the wetted parts of the device and Fig. 1: Installation of the flowmeter (example)
the process connection gaskets in relation to the

measuring medium. Refer to VDI/VDE Directive 3513 sheet 3, Selection and

— Avoid pulsating flow of the measuring medium. Use the Installation Recommendations for Variable Area Flowmeters.
optional float damping if necessary.

— For gaseous measuring media we recommend an Sensor insulation

undisturbed inlet length of five times the inside diameter of
the piping in accordance with VDI / VDE Directive 3513
sheet 3. Additional measures such as flow straighteners or
perforated plates may be necessary for highly unbalanced
flow profiles.

— Avoid contamination of gaseous measuring media (refer to
BGR 132-7.3.2.2.2).

— For liguid measuring media, the nominal size of the piping
should be dimensioned as large as possible (if
economically viable).

— Avoid gas inclusions in liquid measuring media.

— Use slow opening valves.

— If the flowmeter is installed in a pipeline where

decommissioning is impossible or inexpedient, a bypass G10441
line should be provided. Fig. 2: Insulation of the flowmeter
— Shut-off and throttle valves should preferably be attached
to the outlet of the flowmeter. As shown in Fig. 2, the flowmeter may only be insulated up to

the flange diameter.

VA Master FAM540 | DS/FAM540-EN Rev. D 3



VA Master FAM540

Metal Cone Variable Area Flowmeter

Operating conditions

A variable area flowmeter is specified for a defined set of
operating conditions of the measuring medium. For liquids and
gases, these are pressure and temperature-related properties
(density and viscosity) under operating conditions.

For gases, in particular, this means operating at a specific
operating pressure and operating temperature. The specified
accuracy of the device always refers to the operating
conditions underlying the specification.

Temperature data

The following diagram shows the maximum permissible
measuring medium temperature depending on the ambient
temperature.

Tamb [°C]
80

- —— o5

60 =

50

40 <

30 <

20 § ~@

O[T TTTT T T T T T T T T[T T T T T T T T T T T T T TTTTTTTT

-20 @

-30

-50
-100  -50 0 50 100 150 200 250 300 350 400 450
Tmedium [°C]
G10404
Medium temperature (T ,qqiym), ambient temperature (Tymp)

Fig. 3:
@ Devices with alarm output -20 ... 70 °C (-4 ... 158 °F)
@ Devices with current output -40 ... 70 °C (-40 ... 158 °F)
(3) With insulation

NOTE

When using in potentially explosive atmospheres, observe the
temperature information in the ATEX / IECEX limit values
starting from ,Safety specifications ATEX / IECEx" on page 34
and the FM / cCSAus limit values tables starting from ,Safety
specifications FM, cCSAus" on page 43!

4 DS/FAM540-EN Rev. D | VA Master FAM540

Pressure loss

The available operating pressure at the measuring point must
be higher than the pressure loss listed for the flowmeter in the
specifications.

It is important to also consider the pressure loss downstream
from the flowmeter due to losses in the piping and other
fittings.

Prevention of compression oscillations when measuring
gases

With low flow amounts and low operating pressure, so-called
compression oscillations of the float can occur.

If the maximum upstream pressure listed in the specifications
is not reached, the flowmeter can optionally be equipped with
a gas damper.

To prevent self-generated compression oscillations, note the

following information from VDI / VDE 3513 Sheet 3:

— Select a flowmeter with the lowest possible pressure loss.

— Minimize the piping length between the flowmeter and the
closest up or downstream throttling location.

— Restrict the usual measuring range from the usual
10 ... 100 % to 25 ... 100 %.

— When setting the flow rate value, always start assuming
larger values.

— Increase the operating pressure and consider its effect on
the flow rate values due to the change in gas density at
the new operating conditions.

— Minimize non-throttled, free volumes upstream and
downstream of the device.

Pressure shocks

Especially when measuring gases, it is possible that pressure
or shock waves can occur when fast opening solenoid valves
are employed and the piping cross-sections are not throttled,
or if there are gas bubbles in liquids.

As a result of the sudden expansion of the gas in the piping,
the float is forcibly driven against the upper floatstop.

Under certain conditions, this can lead to destruction of the
device.

Gas damping is not suited to compensating for pressure
shocks!



Solids content in the measuring medium

Variable area flowmeters have only limited suitability for
measuring media containing solids.

Depending on the concentration, particle size and type of
solid, increased mechanical abrasion may occur, especially at
the critical measuring edge of the float.

In addition, solidified deposits on the float can change its
weight and shape.

These effects can lead to erroneous measurement results,
depending on the float type.

In general, the use of appropriate filters is recommended in
such applications.

For the flow measurement of measuring media containing
magnetic particles, we recommend the installation of a
magnetic separator upstream of the variable area flowmeter.

Float designs

S N

Float designs

G10399

Fig. 4:

Float "S":
Basic shape of float.
Low flow rates, minimal pressure losses, essentially

independent of viscosity; lower upstream pressure required for

gas measurement.

Float "N":

Higher flow ranges, average pressure losses, well suited to
liquids with minimum viscosity; higher minimum upstream
pressure requirements for gas measurements.

Float "X":

Highest flow rates, maximum pressure losses, well suited to
liquids with minimum viscosity; higher minimum upstream
pressure requirements for gas measurements.

Measuring range limits
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Fig. 5:

G10401
Flow rate depending on float shape and weight (example)

@ Pressure loss (dP in mbar) @ Diameter of the float weight (mm)
(3) x 1000 I/h water

For measuring range limits depending on nominal size and
float type, refer to the measuring range tables.

Calculating the viscosity influence number (VIN)

The

floats are designed geometrically so as to be independent

of viscosity within broad limits. This means that the measuring
medium viscosity can vary within these limits without resulting

ina
The

change of scale.
viscosity influence number (VIN) is given in the device

measuring range tables.

If the calculated VIN is greater than the listed VIN,
viscosity has no influence on the measurements.
If the calculated VIN is greater than the listed viscosity, the
flowmeters are equipped from the factory with a scale
adjusted to the viscosity.

('Ds—l ) 1

Vuz =n -
(psl A ) A1

Legend

n Dynamic viscosity of the measuring medium [mPa s]

Ps Density of the float in accordance with the selection in the
measuring range table (r = 8.02 g/cm3)

Ps1 Density of the float being used

P4 Density of the measuring medium
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Indicator and transmitter Product highlights

— Decouple-proof and hysteresis-free magnet follower system.

A magnet in the float translates the height of the float as a — The device conforms to NAMUR Recommendations NE43,
measurement for the flow to the decouple-proof magnet NE53, NE107.

follower system of the flowmeter, which is directly connected — Installing and uninstalling the analog indicator on the meter tube
to the indicator pin. is possible without opening the indicator housing.

For analog indicators, the flow value is shown by the indicator =~ — Reading repeatability: +0.25% of scale end value.

on the scale. For indicators with a two-wire transmitter, the — The alarm signaling unit can be retrofitted as an alarm module.
indicator position is additionally measured directly at the axis. — The switching points of the alarm signaling units are

A standard eddy-current brake is used to dampen indicator adjustable without removing the scale.

vibrations and ensure outstanding readability. — The set switching points of the alarm signaling units are

The indicator/transmitter unit is attached to the flowmeter with visible from the exterior.

2 screws in a reproducible manner. To facilitate installation,

the indicator can be removed. A name plate on the flowmeter Alarm signaling unit

bracket allows you to assign a unique identifier at a later date.  Additional switching amplifiers are needed to operate the
alarm signaling units.

See chapter ,Ordering Information” on page 50 for further

information.

Analog indicator with or without alarm signaling unit
The analog indicators are available with or without an alarm
signaling unit. The alarm signaling units are housed on an
alarm module that can also be retrofitted. It is available as a

Alarm signaling unit specifications

single (min. or max. alarm) or dual (min. or max. alarm) alarm Operating mode bistable

module. Reproducibility +0.5% of scale end value
Nominal voltage 8 V DC (Ri approx. 1 kQ)
Operating voltage 5..25VDC
Switching frequency, max. 3 kHz

Switching amplifier
For analog indicators with alarm signaling units
(model FAM54xB/C/Dx)

Specifications

230 VAC, +10 % /-15 %, 45 ... 60 Hz
115V AC, +10 % / -15 %, 45 ... 60 Hz
24V DC, +10 % / -15 %

Output 1 or 2 switching relays with potential-free

Power supply

G10452 changeover contacts

Fig. 6: Analog indicator

@ Analog indicator @ Alarm module (option)
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Switching capacity

Maximum 250 V, maximum 4 A, maximum 500 VA

Maximum permissible
cable length

Between switch amplifier and alarm signaling
unit: 300 m (984 ft)

Permissible ambient
temperature

20 ... 60 °C (-4 ... 140 °F)

Electrical connection

Screw terminals, maximum 2.5 mm?2 (14 AWG)

Type of assembly

35 mm top-hat rail in accordance with
EN 60715:2001

IP rating

IP20 in accordance with EN 60529

Weight

Approx. 150 g (0.3 Ib)




Analog indicator with transmitter

The electronic transmitter uses two-wire technology. An
optional LCD indicator offers the possibility of adjusting on-site
to changed measuring medium parameters.

For models with an LCD indicator, ABB recommends that you
use a bar graph scale to avoid differences between a product
scale and the flow rate shown on the LCD indicator.

O 6
a

G10453
Fig. 7: LCD indicator with operating buttons and magnet stick

markings

@ <« button @ A button @ LCD indicator @ V button

@ » button @ Dots for magnet stick operation

Product highlights

4 ... 20 mA current output.

Current output for an alarm can be configured to 21 ... 23
mA (NAMUR NE43).

Programmable binary output (min. / max. device alarm,
general alarm or pulse output).

Parameterization using HART communication via handheld
terminal or DSV401 (SMART VISION).

Damping: 1 ... 100 s configurable (5 T1).

Low flow cut-off: 0 ... 5 % for current and pulse output.
Measuring medium parameters can be changed at any
time (pressure and temperature influence, density, units,
etc.).

Simulation of current and binary output (manual process
execution).

EEPROM storage of counter readings and parameters
specific to the measuring point (over 10 years).

LCD indicator can be retrofitted.

LCD indicators

High-contrast LCD indicator.

Flow rate and flow totalizer value display.

Plain text fault diagnostics

Menu-guided parameterization with four buttons.
Parameterization of the device using a magnet stick
without opening the housing.
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VA Master FAM540

Metal Cone Variable Area Flowmeter

Electrical connections

NOTE

When using in potentially explosive atmospheres, observe the
electrical data in the ATEX / IECEX limit value tables starting
from ,Safety specifications ATEX / IECEX" on page 34 and the
FM / cCSAus limit value tables starting from ,Safety
specifications FM, cCSAus" on page 43!

Analog indicator with alarm signaling unit
Model FAM54xB/C/Dx

1 — ®
U2 £ ;

2 B ¢
@ n @ o] - ;# """""""

' ] f

T+
—
G10431
Fig. 8: Alarm signaling unit

@ Maximum alarm signaling unit @ Minimum alarm signaling unit
@ Switch amplifier @ Flowmeter

Alarm signaling unit specifications

Operating mode bistable

Reproducibility +0.5% of scale end value

Nominal voltage 8V DC (Ri approx. 1 kQ)

Operating voltage 5..25VDC

Switching frequency, max. 3 kHz
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Analog indicator with transmitter
Model FAM54xE/Fx

@ Us

W77
SN
H

@

G10418

||B_® T (

Fig. 9:
@ Central power supply Power supply via power supply unit
(C) HART output

@ Flowmeter @ Power supply @ Power supply unit

(4) HART modem

Analog indicator with transmitter

Legend

Ug Operating voltage

Ug Input terminal voltage

Rg Maximum permissible load for power supply unit (e.g.
indicator)

R Maximum permissible load for output circuit; is determined by
power supply unit

dfl Functional earth




Cables

Maximum cable length 1500 m, AWG 24 twisted and shielded.

Power supply / current output

Terminals 31 / 32 serve both as a connection for the power
supply and as a 4 ... 20 mA current output for the transmitter.
The current output is also used for HART communication.

HART output

Model FAM54xE/Fx

Specifications

Terminals

31/32

Configuration

— Directly on the device
— Using DAT200 Asset Vision Basic
software and HART-DTM

Power supply

Transmission

FSK modulation on current output 4 ... 20 mAin

Terminals 31/32 accordance with Bell 202 standard
Voltage Standard: 10 ... 46 V DC Baud rate 1200 baud
Explosion-proof design: 10 ... 30 V DC. Display Logic 1: 1200 Hz

Residual ripple

Maximum 5 % or + 1.5 Vgg

Logic 0: 2200 Hz

Maximum signal amplitude

1.2 MAg

Load (Rg)at current output

250 ... 1500 Q

Power consumption | <1 W

Current output

Terminals 31/32

Output 4 ... 20 mA, can be configured to 21 ... 23 mA for
an alarm (in accordance with NAMUR NE43)

Load Minimum > 250 Q, maximum 1500 Q
(for I at alarm = 23.0 mA)

Temperature effect | <8 p A/K

Power consumption | <1 W

Rs [KQJ

1,5 -eeeseeemeeens

0,5 —f-ereereereeneene

0,25 +ssesenrenenens

\
46 Uy V]
G10420

15,7 21,5 33

Fig. 10: Load diagram of the current output

See the separate interface description for detailed information.

System integration

In conjunction with the DTM (Device Type Manager) available for the
device, the corresponding framework applications in accordance
with FDT 0.98 or 1.2 (DAT200 Asset Vision Basic) can be used for
communication (configuration, parameterization). Other
tool/system integrations (e.g., Emerson AMS/Siemens PCS7)
are available on request. The necessary DTMs and additional
files can also be downloaded from www.abb.com/flow.

Programmable binary output

Terminals 41 / 42 are used as a primary programmable binary
output. The pulse output, general alarm, min./max. alarm and
general alarm functions, as well as "no function" can be
configured using the software.

Binary output

Terminals

41/ 42

Output

— NAMUR contact (DIN 19234)

or

— Standard optoelectronic coupler
(Uy=16... 30V DC)

Switching behavior

Configurable as normally closed or normally open contacts

Internal resistance

With contact open > 10 kQ

Switching current

Maximum 15 mA

Output voltage

Minimum Ug 2 V DC

Pulse output

Terminals

41/42

Pulse width

5 ... 256 ms, maximum 50 % of the period

Frequency fay

Maximum 50 Hz

VA Master FAM540 | DS/FAM540-EN Rev. D 9



VA Master FAM540

Metal Cone Variable Area Flowmeter

Model FAM541 - Standard design

o
v
G10448
Fig. 11: Model FAM541
Scale

Design optionally with percentage scale or product scale.

Gas damping
Option, for preventing compression oscillations in case of gas
measurements with low operating pressure.

SIL approval

— SIL2 declaration of conformity for devices with alarm
function.

— Manufacturer's declaration (SIL1) in accordance with IEC
61508 / IEC61511 for devices with a current output of
4 ... 20 mA.

Measuring accuracy
1.6 % gg = 50 % in accordance with VDE / VDI 3513, sheet 2,
optional 1 % of upper range value.

Measuring range limits and span limits

Measuring span: 10:1

For detailed information about measuring ranges, see chapter
»,Measuring range table" on page 12.

10 DS/FAM540-EN Rev. D | VA Master FAM540

Temperature limits °C (°F)
Medium temperature range
— -b55...400 °C (-67 ... 752 °F)

Ambient temperature range
— -40...85°C (-40 ... 185 °F)

NOTE

— When using in potentially explosive atmospheres, observe
the temperature information in the ATEX / IECEx limit
values starting from 34 and the FM / cCSAus limit values
tables starting from ,Safety specifications FM, cCSAus® on
page 43!

— Also observe the information in chapter ,Temperature
data“ on page 4!

Process connections

— Flange in accordance with EN 1092-1 (PN 16, PN 40)
— Flange in accordance with DIN 2501 (PN 63, PN 100)
— Flange with groove in accordance with DIN 2501

— Flange in accordance with ASME B16.5

— G 1" female thread (1/2" meter tube)

— G 1 1/2 "female thread (1" meter tube)

Pressure ratings

— Standard pressure rating: PN 40 (PN 16 for DN 100 [4])

— Flange in accordance with DIN / EN: PN 16, PN 40, PN
63, PN 100

— Flange in accordance with ASME: CL 150, CL 300, CL
600

Other designs and pressure ratings are available upon
request.
See chapter ,Material load” on page 11.

Maximum permissible operating pressure
64 bar, 100 bar, 160 bar, 250 bar
(CL 800 /CL 900 /CL 1500 / CL 2500)



Materials

Materials for the indicator housing

Component

Material

Indicator housing

Standard: aluminum, powder-coated
Option: stainless steel 1.4408

Powder coating

Epoxy paint 80 ... 100 pm
Bottom color: RAL 7012
Cover color: RAL 9002

Housing gasket (O-ring)

Buna N®

Sight glass

Shatterproof glass

Materials for wetted parts

Material load

PS [bar] PS [psi]

120 ‘ 1740
PN 100

100 1450

—

80 —] 1160
PN 63 T~ ——

60 ] 870

—
40 =il — 580
20 PN 16 290
0 0

-60 -30 0 30 60 90 120 150 180 210 240 270 300 330 360 390 [°C]
-76 -22 32 86 140 194 248 302 356 410 464 518 572 626 680 734 [°F]

TS G10507

Fig. 12: DIN flange made from stainless steel

Component Material
Meter tube Stainless steel 1.4404 (316 L) PS [bar] PS [psi]
Conical meter pipe Stainless steel 1.4571 (316 Ti), only DN 15 90 600 1305
(1/2") 80 1160
Flange Stainless steel 1.4404 (316 L) 70 ~ 1015
Variable area Standard: stainless steel 1.4571 (316 Ti), 60 N 870
Option: stainless steel 1.4571 (316 Ti) ig CL 300 o ;gf)
Gas damping (option) Stainless steel 1.4571 (316 Ti) —
30 — 435
20 CL 150 290
10 145

0 0
-60 -30 0 30 60 90 120 150 180 210 240 270 300 330 360 390 °C

-76 -22 32 86 140 194 248 302 356 410 464 518 572 626 680 734 °F

TS G10508

Fig. 13: ASME flange made from stainless steel
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Measuring range table

NOTE

The "FlowCalc" program, which is available as a free download from www.abb.com/flow, can be used to calculate flow rates,
pressure losses, and upstream pressure requirements.

The data listed applies to water at 20 °C (68 °F), 1 kg/dm3 (62.43 lo/ft3),1 mPas (1 ¢cP) and to air at 0 °C (70 °F), 1013 mbar
(14.7 psia).

DN" Upper range value?) for Meter tube / VIN4 Pressure Minimum upstream pressure for gas
nominal flow loss®) measurement®
Water Air rate H,O [I/h] / [mbar (psi)] Without gas With gas damping?”
[I/h (USgal/h)] [m3/h (scfh)] Order code?® damping [bar abs (psia)]
[bar abs (psia)]
DN 15 28...32 0.83...0.95 1/2"/30/A78 |6 80 (1.16) 4.0 (58.02) 1.0 (14.5)
(1/2") (7.4 ...8.5) (37 ... 45)
37 ...43 1.10...1.28 1/2"/40/B78 |6 80 (1.16) 4.0 (58.02) 1.0 (14.5)
DN25(1") |(10...11.4) (52 ... 59)
G1" 44 ... 55 1.30 ... 1.63 1/2"/50/C789 |6 80 (1.16) 4.0 (58.02) 1.0 (14.5)
(11.6 ... 14.5) (54 ... 66)
56 ...64 1.66 ... 1.90 1/2"/60/D78 |6 80 (1.16) 4.0 (58.02) 1.0 (14.5)
(14.5...17) (68 ... 80)
77 ... 83 2.29 ...2.47 1/2" /80 /E7 16 40 (0.58) 3.0 (43.51) 1.0 (14.5)
(20.5 ... 21.5) (84 ... 90)
96 ... 104 2.85...3.09 1/2" / 100/ F7 16 45 (0.65) 3.2 (46.41) 1.0 (14.5)
(25.5 ... 27) (104 ... 112)
115 ... 125 3.42..3.72 1/2"/120/G7 |16 50 (0.73) 3.5 (50.76) 1.0 (14.5)
(30 ... 33) (125 ... 135)
144 ... 156 428 ...4.64 1/2" /150 /H7 |16 60 (0.87) 3.8 (55.11) 1.0 (14.5)
(38 ... 41) (155 ... 165)
188 ... 212 5.59 ... 6.30 1/2" /200 / J7 16 60 (0.87) 4.0 (68.02) 1.0 (14.5)
(50 ... 56) (205 ... 230)
235 ... 265 6.98 ...7.88 1/2"/250/ K7 |16 65 (0.94) 4.2 (60.92) 1.0 (14.5)
(62 ... 70) (255 ... 285)
282 ...318 8.38 ...9.45 1/2"/300/L7 |16 70 (1.02) 4.4 (63.82) 1.0 (14.5)
(74 ... 84) (310 ... 340)
376 ... 424 11.17 ... 12.60 1/2" /400 /M7 | 16 75 (1.09) 4.6 (66.72) 1.0 (14.5)
(100 ... 112) (410 ... 460)
470 ... 530 13.97 ... 15.75 1/2" /500 /N7 |16 75 (1.09) 4.8 (69.62) 1.0 (14.5)
(125 ... 140) (610 ... 570)
565 ... 635 16.79 ... 18.87 1/2"/600/P7 |16 80 (1.16) 5.0 (72.52) 1.0 (14.5)
(150 ... 165) (620 ... 680)
750 ... 850 22.29 ... 25.26 1/2"/800/R7 |16 85 (1.23) 5.4 (78.32) 1.0 (14.5)
(200 ... 220) (820 ... 920)
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DN Upper range value?) for Meter tube / VIN4 Pressure Minimum upstream pressure for gas
nominal flow loss® measurement®)
Water Air rate H,O [I/h] / [mbar (psi)] Without gas With gas damping”)
[I/h (USgal/h)] [m3/h (scfh)] Order code® damping [bar abs (psia)]
[bar abs (psia)]
DN 25 (1") ]280 ... 656 8.32 ... 19.50 1" /400 / A1 13...21 20...76 2.9..31 11..1.4
G11/2¢ (74 ... 170) (310 ... 700) (0.3...1.1) (42.1...45.0) (16.0 ... 20.3)
393 ... 870 11.70 ... 25.85 1" /600 / B1 7..10 27 ... 76 3.0..34 12..14
(104 ... 220) (430 ... 940) 0.4...1.1) (43.5 ... 49.3) (17.4 ... 20.3)
660 ... 1600 19.38 ... 50.80 1" /1000 / C1 16..22 [20..76 3.3..43 11..14
(170 ... 450) 720 ... 1850) (0.3...1.1) (48.0 ... 62.4) (16.0 ... 20.3)
975 ... 2370 28.98 ... 70.44 1" /1600 / D1 8...10 27 ... 82 3.3..53 1.2..15
(260 ... 620) (1060 ... 2550) (0.4..1.2) (48.0 ... 77.0) (17.4 ... 21.8)
1650 ... 4020 49.04 ... 119.50 1"/ 2500/ E1 17 ...6 20...76 42..6.4 11..1.4
(440 ... 1060) (1800 ... 4300) (0.3...1.1) (61.0...92.8) (16.0 ... 20.3)
2585 ... 6170 76.83 ... 183.50 1"/ 4000/ F1 8..10 27 ... 82 5.2..8.0 1.2..15
(680 ... 1600) (2800 ... 6600) (0.4..1.2) (75.4 ... 116) (17.4 ... 21.8)
DN 40 4220 ... 12130 125.40 ... 360.50 2" /8000 / A2 21..38 |[11..62 3.1..45 11..1.4
(11/2" (1120 ... 3200) (4600 ... 13000) (0.2 ... 0.9) (45.0 ... 65.3) (16.0 ... 20.3)
7940 ... 18460 236.0 ... 584.6 2"/12000/B2 |18..17 |24 ..74 3.8..6.2 11..14
DN 50 (2") | (2100 ... 4800) (8600 ... 20000) (0.3...1.1) (55.1 ... 90.0) (16.0 ... 20.3)
11760 ... 24200 349.50 ... 720.00 2"/18000/C2 |3...4 28 ...72 4.4..75 11..1.4
(3100 ... 6400) (13000 ... 27000) (0.4 ...1.0) (63.8 ... 109) (16.0 ... 20.3)
DN 80 (3") | 7000 ...21010 208.00 ... 624.40 3"/12000/A3 |22 ..54 |6..48 3.4..54 11..13
(1850 ... 5500) (7600 ... 22000) (0.1...0.7) (49.3 ... 78.3) (16.0 ... 18.9)
18090 ... 35010 537.70 ... 1040 3"/25000/B3 |18..25 |24..65 48..7.4 11..1.4
(4800 ... 9200) (19500 ... 38000) (0.3 ...1.0) (69.6 ... 107) (16.0 ... 20.3)
29750 ... 53810 795 ... 1600 3"/40000/C3 |4..5 26 ... 68 6.0...9.2 11..14
(7000 ... 14000) (29000 ... 58000) (0.4 ...1.0) (87.0 ... 133) (16.0 ... 20.3)
DN 100 (4") | 25000 ... 50000 - 4"/ 40000/ A4 |60 ...81 28 ... 74 — —
(56400 ... 13500) 0.4..1.2)
50000 ... 120000 — 4" /80000/B4 |24 42 ...95 — —
(12500 ... 32000) (0.6...1.4)

1) Connection nominal size

) The upper range value can be selected anywhere within these limits. The measuring span is 10:1.
Example: upper range value 12 m3/h (USgal/h) water, measuring span of device 1.2 to 12 m3/h (USgal/h) water.

3) Order code for meter tube / float combination (versions 18, 19), see chapter ,Main ordering information FAM541“ on page 50.

4) Viscosity influence number (VIN), see chapter ,Calculating the viscosity influence number (VIN)* on page 5.

5) The listed pressure loss values are based on the listed upper range value.

6) The minimum required pressure (abs) to prevent compression oscillations (float bounce) in the meter tube. The specifications for the minimum required pressures with
and without damping are based on average installation conditions. Some installations may have higher values (high free volume upstream / downstream of the device).

) Cylinder / piston damping. For nominal diameters DN 15 ... DN 80 (1/2 ... 3").

8) These meter tube / float combinations always require gas piston damping for gas measurements.
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Dimensions

w

94 (3.70)

Fig. 14: Dimensions for flange devices in mm (inch), tolerances +2 mm
(1) Threaded bushing 1/2" NPT (2) Cable gland M20x1.5 (3) Plug M25x1.5 (only for model FAM541-A) (4) N Number of holes
(5) Earthing terminal (6) LCD display, only for FAM541-F

—#—L G10409

Device size |Pressure rating|DN @D Jk gL N A C G
[mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)]
1/2" PN 40 DN 15 [95.0 (3.74) 65.0 (2.56) 14.0 (0.55) 4 250.0 (9.84) 87.0 (3.43) 118.0 (4.65)
PN 63 /100 105.0 (4.13) 75.0 (2.95) 14.0 (0.55) 4 258.0 (10.16) 87.0 (3.43) 118.0 (4.65)
CL 150 172" 89.0 (3.50) 60.3 (2.37) 15.9 (0.63) 4 250.0 (9.84) 87.0 (3.43) 118.0 (4.65)
CL 300 95.2 (3.75) 66.7 (2.63) 15.9 (0.63) 4 250.0 (9.84) 87.0 (3.43) 118.0 (4.65)
CL 600 95.2 (3.75) 66.5 (2.62) 15.7 (0.62) 4 260.0 (10.24) 87.0 (3.43) 118.0 (4.65)
1" PN 40 DN 25 [115.0 (4.53) 85.0 (3.35) 14.0 (0.55) 4 250.0 (9.84) 87.0 (3.43) 118.0 (4.65)
PN 63 /100 140.0 (5.51) 100.0 (3.94) 18.0 (0.71) 4 262.0 (10.31) 87.0 (3.43) 118.0 (4.65)
CL 150 1" 107.9 (4.25) 79.4 (3.13) 15.9 (0.63) 4 250.0 (9.84) 87.0 (3.43) 118.0 (4.65)
CL 300 123.8 (4.87) 88.9 (3.50) 19.0 (0.75) 4 250.0 (9.84) 87.0 (3.43) 118.0 (4.65)
CL 600 124.0 (4.88) 88.9 (3.50) 19.0 (0.75) 4 262.0 (10.31) 87.0 (3.43) 118.0 (4.65)
2" PN 40 DN 40 [150 (5.91) 110 (4.33) 18.0 (0.71) 4 250.0 (9.84) 102.0 (4.02) 130.0 (56.12)
CL 150 11/2" |127 (5.0) 98.4 (3.87) 15.7 (0.62) 4 250.0 (9.84) 102.0 (4.02) 130.0 (56.12)
CL 300 11/2" |155.3 (6.11) 114.3 (4.5) 22.2 (0.87) 4 250.0 (9.84) 102.0 (4.02) 130.0 (5.12)
PN 40 DN 50 [165.0 (6.50) 125.0 (4.92) 18.0 (0.71) 4 250.0 (9.84) 102.0 (4.02) 130.0 (5.12)
PN 63 180.0 (7.09) 135.0 (5.31) 22.0 (0.87) 4 262.0 (10.31) 102.0 (4.02) 130.0 (5.12)
PN 100 195.0 (7.68) 145.0 (5.71) 26.0 (1.02) 4 266.0 (10.47) 102.0 (4.02) 130.0 (5.12)
CL 150 2" 152.4 (6.00) 120.6 (4.75) 19.0 (0.75) 4 250.0 (9.84) 102.0 (4.02) 130.0 (5.12)
CL 300 165.1 (6.50) 127.0 (5.00) 19.0 (0.75) 8 250.0 (9.84) 102.0 (4.02) 130.0 (56.12)
CL 600 165.1 (6.50) 127.0 (5.00) 19.0 (0.75) 8 274.0 (10.79) 102.0 (4.02) 130.0 (56.12)
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Device size |Pressure DN @D Ik gL N A C G
rating [mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)]
3" PN 40 DN 80 200.0 (7.87) 160.0 (6.30) 18.0 (0.71) 8 250.0 (9.84) 132.0 (5.20) 144.0 (5.67)
PN 63 215.0 (8.46) 170.0 (6.69) 22.0 (0.87) 8 258.0 (10.16) 132.0 (5.20) 144.0 (5.67)
PN 100 230.0 (9.06) 180.0 (7.09) 26.0 (1.02) 8 272.0 (10.71) 132.0 (5.20) 144.0 (5.67)
CL 150 3" 190.5 (7.50) 152.4 (6.00) 19.0 (0.75) 4 250.0 (9.84) 132.0 (5.20) 144.0 (5.67)
CL 300 209.5 (8.25) 168.3 (6.63) 22.2 (0.87) 8 250.0 (9.84) 132.0 (5.20) 144.0 (5.67)
CL 600 209.5 (8.25) 168.1 (6.62) 22.2 (0.87) 8 278.0 (10.94) 132.0 (5.20) 144.0 (5.67)
4" PN 16 DN 100 |220.0 (8.66) 180.0 (7.09) 18.0 (0.71) 8 250.0 (9.84) 147.0 (5.79) 1568.0 (6.22)
PN 40 235.0 (9.25) 190.0 (7.48) 22.0 (0.87) 8 250.0 (9.84) 147.0 (5.79) 158.0 (6.22)
PN 63 250.0 (9.84) 200.0 (7.87) 26.0 (1.02) 8 262.0 (10.31) 147.0 (5.79) 1568.0 (6.22)
CL 150 4 228.6 (9.00) 190.5 (7.50) 19.0 (0.75) 8 250.0 (9.84) 147.0 (5.79) 158.0 (6.22)
CL 300 254.0 (10.00) 200.0 (7.87) 22.2 (0.87) 8 266.0 (10.47) 147.0 (5.79) 1568.0 (6.22)
Overall length for devices with female thread connectors
Process connection Overall length [mm (inch)]
Female thread 1" 296 (11.65)
Female thread 1 1/2" 304 (11.97)
Weight in kg (Ib)
Device size (meter tube)
Indicator housing material DN 15 (1/2") DN 25 (1") DN 50 (2") DN 80 (3") DN 100 (4")
Al Si 12 4.5/(9.9) 5.8/(12.8) 9.5/ (20.9) 15.7 / (34.6) 34.0/(75)
Stainless steel 1.4408 7.0/(15.4) 8.3/(18.3) 12.0/(26.4) 18.2/(40.1) 36.5/(80.4)
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VA Master FAM540

Metal Cone Variable Area Flowmeter

Model FAM544 - hygienic design

3

G10449
Fig. 15: Model FAM544 in hygienic design

This model has been specially constructed with threaded
connections in accordance with DIN 11851 to meet the more
stringent hygienic requirements of the food and beverage
industry in respect of biological cleaning.

All parts of the flowmeter that come into contact with the
measuring medium are welded and polished. There are no
gaps or other empty areas. The device is suitable for cleaning
or sterilization with steam, acids and alkali. The device is also
CIP-cleanable.

Scale
Design optionally with percentage scale or product scale.

Gas damping
Not available.

SIL approval

— SIL2 declaration of conformity for devices with alarm
function.

— Manufacturer's declaration (SIL1) in accordance with IEC
61508 / IEC61511 for devices with a current output of
4 ... 20 mA.

Measuring accuracy
1.6 % gg = 50 % in accordance with VDE / VDI 3513, sheet 2,
optional 1 % of upper range value.

Measuring range limits and span limits

Measuring span: 10:1

For detailed information about measuring ranges, see chapter
»Measuring range table“ on page 18.
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Temperature limits °C (°F)
Medium temperature range
— -b55...400 °C (-67 ... 752 °F)

Ambient temperature range
— -40...85°C (-40 ... 185 °F)

NOTE

— When using in potentially explosive atmospheres, observe
the temperature information in the ATEX / IECEx limit
values starting from 34 and the FM / cCSAus limit values
tables starting from ,Safety specifications FM, cCSAus® on
page 43!

— Also observe the information in chapter ,Temperature
data“ on page 4!

Process connections

— Threaded spud in accordance with DIN 11851
(SC 25 ... SC 80)

— Threaded spud in accordance with SMS 1145
(DN 38 ... DN 102)

Connection dimensions

Nominal .

Diameter Meter tube size | SMS 1145 DIN 11851
DN 25 1/2¢ SC 25 —

DN 40 1 SC 40 DN 38

DN 50 2" SC 50 DN 51

DN 80 3" SC 80 DN 76

DN 100 4 — DN 102
DN 125 4" SC 125 —

Pressure ratings

Threaded spuds in accordance with DIN 11851:
— PN 25for DN 50 ... DN 80 (2 ... 3%

— PN40forDN25..DN40(1..11/2%

— PN 16 for DN 125 (5")

Threaded spud in accordance with DIN 1145:
— PN 6 for (DN 38 ... DN 102)

See chapter ,Material load” on page 17.

Maximum permissible operating pressure
See chapter ,Material load” on page 17.



Materials Material load
Materials for the indicator housing

Process Nominal PS 1 ax TSnin TSax

Component Material connection | Diameter
Indicator housing Standard: aluminum, powder-coated DIN 11851 DN 15 ... 40 40 bar -40 °C 140 °C
Option: stainless steel 1.4408 (172 ... 11/2% (580 psi) (-40 °F) (284 °F)
Powder coating Epoxy paint 80 ... 100 pm DN 50 ... 100 25 bar -40 °C 140 °C
Bottom color: RAL 7012 (2...44 (362 psi) (-40 °F) (284 °F)
Cover color: RAL 9002 DN 125 (5" 16 bar -40 °C 140 °C
Housing gasket (O-ring) | Buna N® (232 psi) (-40 °F) (284 °F)
Sight glass Shatterproof glass SMS 1145 | DN 38 ... 102 6 bar -40 °C 140 °C
(11/2 ... 49 (87 psi) (-40 °F) (284 °F)

Materials for wetted parts

Component Material

Meter tube Stainless steel 1.4404 (316 L)

Conical meter pipe Stainless steel 1.4571 (316 Ti), only DN 15
(1/2)

Variable area Stainless steel 1.4571 (316 Ti)
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Measuring range table

NOTE

The "FlowCalc" program, which is available as a free download from www.abb.com/flow, can be used to calculate flow rates,

pressure losses, and upstream pressure requirements.

The data listed applies to water at 20 °C (68 °F), 1 kg/dm3 (62.43 Ib/ft3),1 mPas (1 ¢cP) and to air at 0 °C (70 °F), 1013 mbar

(14.7 psia).
DN" Upper range value?) for Meter tube / nominal flow VIN4 Pressure loss® Minimum upstream
Water Air rate H,O [I/h] / Order code? [mbar (psi)] pressure for gas
[I/h (USgal/h)] [m3/h (scfh)] measurement®
[bar abs (psia)]
DN 25 28 ...32 - 1/2"/ 30/ A7 6 80 (1.16) -
(1"7) (7.4 ...8.5)
37 ...43 - 1/2"/ 40/ B7 6 80 (1.16) -
(10 ... 11.4)
44 ... 55 - 1/2" /50 /C7 6 80 (1.16) -
(11.6 ... 14.5)
56 ... 64 - 1/2"/ 60/ D7 6 80 (1.16) -
(14.5...17)
77 ...83 2.29..247 1/2"/ 80/ E7 16 40 (0.58) 3.0 (43.51)
(20.5 ... 21.5) (84 ... 90)
96 ... 104 2.85...3.09 1/2"/ 100/ F7 16 45 (0.65) 3.2 (46.41)
(256.5 ... 27) (104 ... 112)
115 ... 125 3.42..3.72 1/2"/ 120/ G7 16 50 (0.73) 3.5 (50.76)
(30 ... 33) (125 ... 135)
144 ... 156 4.28 ... 4.64 1/2" /150 / H7 16 60 (0.87) 3.8 (65.11)
(38 ... 41) (155 ... 165)
188 ... 212 5.59 ... 6.30 1/2" /200 / J7 16 60 (0.87) 4.0 (68.02)
(50 ... 56) (205 ... 230)
235 ... 265 6.98 ...7.88 1/2" /250 / K7 16 65 (0.94) 4.2 (60.92)
(62 ... 70) (255 ... 285)
282 ...318 8.38 ...9.45 1/2"/ 300/ L7 16 70 (1.02) 4.4 (63.82)
(74 ... 84) (310 ... 340)
376 ... 424 11.17 ... 12.60 1/2" / 400 / M7 16 75 (1.09) 4.6 (66.72)
(100 ... 112) (410 ... 460)
470 ... 530 13.97 ... 15.75 1/2" /500 / N7 16 75 (1.09) 4.8 (69.62)
(125 ... 140) (510 ... 570)
565 ... 635 16.79 ... 18.87 1/2"/ 600/ P7 16 80 (1.16) 5.0 (72.52)
(150 ... 165) (620 ... 680)
750 ... 850 22.29 ... 25.26 1/2" /800 / R7 16 85 (1.23) 5.4 (78.32)
(200 ... 220) (820 ... 920)
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DN Upper range value?) for Meter tube / nominal flow VIN4 Pressure loss® Minimum upstream
Water Air rate H,O [I/h] / Order code®) [mbar (psi)] pressure for gas
[I/h (USgal/h)] [m3/h (scfh)] measurement®)
[bar abs (psia)]
DN 40 280 ... 656 8.32 ... 19.50 1" /400 / A1 13... 21 20...76(0.83...1.1) | 29...3.1 (42.1 ... 45.0)
(11/2" (74 ...170) (310 ... 700)
393 ... 870 11.70 ... 25.85 1" /600 / B1 7..10 27 ...76(0.4...11) | 3.0...3.4(43.5 ... 49.3)
(104 ... 220) (430 ... 940)
660 ... 1600 19.38 ... 50.80 1" /1000 / C1 16...22 [20..76(0.3...1.1) | 3.3...4.3(48.0 ... 62.4)
(170 ... 450) 720 ... 1850)
975 ... 2370 28.98 ... 70.44 1" /1600 / D1 8...10 27 ..82(0.4..12) | 3.3..5.3(48.0...77.0)
(260 ... 620) (1060 ... 2550)
1650 ... 4020 49.04 ... 119.50 1" /2500 / E1 17 ...6 20...76(0.83...11) | 42...6.4(61.0...92.8)
(440 ... 1060) (1800 ... 4300)
2585 ... 6170 76.83 ... 183.50 1" /4000 / F1 8...10 27 ..82(0.4..12) | 52..8.0(75.4 ... 116)
(680 ... 1600) (2800 ... 6600)
DN 50 4220 ...12130 125.40 ... 360.50 2" /8000 / A2 21...38 11...62(0.2...0.9) | 3.1...4.5(45.0...65.3)
2" (1120 ... 3200) (4600 ... 13000)
7940 ... 18460 236.0 ... 584.6 2" /12000 / B2 13...17 |24 ..74(0.3..1.1) | 3.8...6.2(55.1...90.0)
(2100 ... 4800) (8600 ... 20000)
11760 ... 24200 349.50 ... 720.00 2" /18000/ C2 3.4 28..72(0.4..1.0) | 44..7.5(63.8 ... 109)
(3100 ... 6400) (13000 ... 27000)
DN 50 3580 ... 7932 106.0 ... 236.0 2" / 6000 Hygiene / H2 18...28 18...63(0.3...0.9) | 3.1...4.5(45.0... 65.3)
(2"n) (944 ... 2080) (3830 ... 8520)
7670 ... 16700 228.3 ... 496.0 2" / 12000 Hygiene / J2 8..9 33...77(0.5...11) | 3.8...6.2(55.1...90.0)
(2025 ... 4400) (8520 ... 17900)
DN 80 7000 ... 21010 208.00 ... 620 3" /12000 / A3 22..54 |6..48(0.1...0.7) 3.4..5.4(49.3...78.3)
(3" (1850 ... 5500) (7600 ... 22000)
18090 ... 35010 537.70 ... 1040 3"/ 25000/ B3 18..25 |24..65(0.3..1.0) | 48...7.4(69.6 ... 107)
(4800 ... 9200) (19500 ... 38000)
29750 ... 53810 795 ... 15650 3"/ 40000/ C3 4.5 26..68(0.4..1.0) | 6.0...9.2(87.0 ... 133)
(7000 ... 14000) (29000 ... 58000)
DN 80 9864 ... 21420 293.0 ... 637.0 3" /16000 Hygiene / H3 25...43 13...49(0.2...0.7) | 3.4...5.4(49.3...78.3)
(3"N) (2550 ... 5650) (10600 ... 23000)
22800 ... 41640 677.0 ...1237.0 3"/ 30000 Hygiene / H3 15...18 [30...66(0.4...1.0) | 4.8...7.4(69.6 ... 107)
(6015 ... 10950) (24500 ... 44600)
DN 100 / 25000 ... 50000 - 4"/ 40000 / A4 60 ... 81 28..74(04..12) | —
DN 125 (56400 ... 13500)
(4"8)/ 5"8)) 50000 ... 120000 — 4" /80000 / B4 24 42 ...95(0.6...1.4) | —

(12500 ... 32000)

1) Connection nominal size

2) The upper range value can be selected anywhere within these limits. The measuring span is 10:1.
Example: upper range value 12 m3/h (USgal/h) water, measuring span of device 1.2 to 12 m3/h (USgal/h) water.

3) Order code for meter tube /float combination (versions 18, 19), see chapter ,Main ordering information FAM544“ on page 54.

4) Viscosity influence number (VIN), see chapter ,Calculating the viscosity influence number (VIN)* on page 5.

5) The listed pressure loss values are based on the listed flow rate end value.

6) The minimum required pressure (abs) to prevent compression oscillations (float bounce) in the meter tube. The specifications for the minimum required pressures are
based on average installation conditions. Some installations may have higher values (high free volume upstream / downstream of the device).

7) Only for threaded spuds in accordance with DIN 11851

8) Only for threaded spuds in accordance with SMS 1145
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Dimensions
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Fig. 16: Dimensions in mm (inch), tolerances *2 mm
(1) Threaded bushing 1/2" NPT (2) Cable gland M20x1.5 (3) Plug M25x1.5 (only for model FAM541-A) (4) Earthing terminal
(5) LCD display only for FAM541-F
Dimensions for devices with threaded spuds in accordance with DIN 11851
Device size DN Pressure rating |@ D AV B (o} G M1
[mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)]
1/2" 25 (1" PN 40 Rd 52 x 1/6" 270.0 (10.63) |51.5 (2.03) 87.0 (3.43) 118.0 (4.65) —
1 40 (1 1/2") PN 40 Rd 65 x 1/6"  |270.0 (10.63)  |51.5 (2.03) 87.0 (3.43) 118.0 (4.65) —
2" 50 (2") PN 25 Rd 78 x 1/6"  |270.0 (10.63) |51.5(2.03) 102.0 (4.02) 130.0 (5.12) 315.0 (12.40)
3" 80 (3") PN 25 Rd 110 x 1/68" |272.0 (10.71)  [52.5 (2.07) 132.0 (5.20) 144.0 (5.67) 326.0 (12.83)
4" 125 (5") PN 16 Rd 160 x 1/4"  |320.0 (12.6) 76.5 (3.01) 147.0 (5.79) 158.0 (6.22) —

1) Dimension A: design with threaded spud DIN 11851

Dimension M: hygienic design with threaded spud in accordance with DIN 11851 (available upon request)
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Dimensions for devices with threaded spuds in accordance with SMS 1145

Device size DN Pressure rating |@ D A B C G
[mm] [mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)]
1" 38 PN 6 Rd 60 x 1/6" 300.0 (11.81) 66.5 (2.62) 87.0 (3.43) 118.0 (4.65)
2" 51 Rd 70 x 1/6" 102.0 (4.02) 130.0 (5.12)
3" 76 Rd 98 x 1/6" 132.0 (5.20) 144.0 (5.67)
4" 102 Rd 132 x 1/6" 147.0 (5.79) 158.0 (6.22)
Weight in kg (Ib)
Device size (meter tube)

Indicator housing material DN 15 (1/2") DN 25 (1") DN 50 (2") DN 80 (3") DN 100 (4") DN 125 (5")
Al Si12 4.5(9.9) 5.8 (12.8) 9.0 (19.8) 15.7 (34.6) 24.0 (53.0) 34.0 (75.0)
Stainless steel 1.4408 7.0 (15.4) 8.3 (18.9) 11.5 (25.3) 18.2 (40.1) 26.5 (58.0) 36.5 (80.4)
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VA Master FAM540

Metal Cone Variable Area Flowmeter

Model FAM545 - with PTFE liner

=
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Fig. 17: Model FAM545 with PTFE liner

NOTE

If the device is used in potentially explosive atmospheres, a
minimum measuring medium conductivity of > 108 S/m must
be guaranteed.

See also chapters ,Use in potentially explosive atmospheres
according to ATEX and IECEx" on page 32 and ,Dimensions
“on page 25.

Scale
Design optionally with percentage scale or product scale.

Gas damping
Not available.

SIL approval
Not available.

Measuring accuracy

2.5 % qg = 50 % in accordance with VDE / VDI 3513, sheet 2.

Measuring range limits and span limits

Measuring span: 10:1

For detailed information about measuring ranges, see chapter
»Measuring range table" on page 24.
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Temperature limits °C (°F)
Medium temperature range
— -20...125°C (-4 ... 257 °F)

Ambient temperature range
— -40...85°C (-40 ... 185 °F)

NOTE

For use in potentially explosive atmospheres, observe the
temperature information in the ATEX / IECEX limit values
starting from 34 and the FM / cCSAus limit values tables
starting from ,Safety specifications FM, cCSAus” on page
43|

— Also observe the information in chapter ,Temperature
data“ on page 4!

Process connections
— Flange in accordance with DIN 2501 (DN 25 ... DN 80)
— Flange in accordance with ASME B16.5

Pressure ratings

— Standard pressure rating PN 40

— Flange in accordance with DIN 2501 (DN 40 ... DN 63)
— Flange in accordance with ASME CL 150, CL 300

See chapter ,Material load” on page 23.

Maximum permissible operating pressure
50 bar (CL 300), (higher pressures available upon request).



Materials Material load
Materials for the indicator housing PS [bar] PS [psi]
120 ‘ 1740
PN100
Component Material 100 1450
\\
Indicator housing Standard: aluminum, powder-coated D —
80 — 1160
Option: stainless steel 1.4408 PNG3
Powder coating Epoxy paint 80 ... 100 ym 60 ‘ — 870
Bottom color: RAL 7012 40 PN4‘O 580
Cover color: RAL 9002 PN25
Housing gasket (O-ring) | Buna N® 20 WPN1‘6 290
Sight glass Shatterproof glass o LPN1O 0

Materials for wetted parts

Component Material
Meter tube Stainless steel 1.4571 (316 Ti)
Conical meter pipe PTFE

Flange

Stainless steel 1.4571 (316 Ti)

Variable area

PTFE

-60-30 0 30 60 90 120150180210 240270300 330360 390 [°C]
=76 -22

32 86 140194 248 302 3?8 410464 518 572 626 680 734 G[°H
4

0509

Fig. 18: DIN flange made from stainless steel

PS [bar] PS [psi]
110 — 1595
100 CL 600 1450
90 1305
80 1160
70 —~— 1015
60 E— 870
50 CL 300 795
40 580
30 435
20 1 Skt20 290
10 145
0

0
-60 -30 0 30 60 90 120150 180210240 270 300 330 360 390 [°C]

-76 -22 32 86 140 194 248 302 356 410 464 518 572 626 680 734 [°F]

TS G10510

Fig. 19: ASME flange made from stainless steel
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VA Master FAM540

Metal Cone Variable Area Flowmeter

Measuring range table
NOTE

The "FlowCalc" program, which is available as a free download from www.abb.com/flow, can be used to calculate flow rates,
pressure losses, and upstream pressure requirements.
The data listed applies to water at 20 °C (68 °F), 1 kg/dm3 (62.43 Ib/ft3),1 mPas (1 ¢cP) and to air at 0 °C (70 °F), 1013 mbar

(14.7 psia).

DN" Upper range value?) for Meter tube / nominal VIN4 Pressure loss®
Water Air flow rate H,O [I/h] / [mbar (psi)]
[I/h (USgal/h)] [m3/h (scfh)] Order code?

DN25(1") |270...370 (72 ... 96) 8.02 ... 11.0 (340 ... 470) 1"/ 300/ K1 18 30...55(0.4...0.8)
370 ... 530 (98 ... 140) 11.0 ... 15.75 (440 ... 620) 1"/500/ L1 18 35...60(0.5...0.9)
530 ... 750 (140 ... 195) 15.75 ... 22.29 (680...940) 1/2" /600 / M1 18 40 ... 6 (06...0.9)
750 ... 1050 (200 ... 275) 22.29 ... 31.21 (920 ... 1250) 1" /900 / N1 18 45 ... 70 (0. 1.0)
1050 ... 1500 (275...390) 31.21 ... 44.58 (1300 . 1800) 1"/ 1300/ P1 18 55...80(0.8...1.2)
1500 ... 2100 (400 ... 550) 44.58 ... 62.41 (1850 ... 2600) 1"/ 1800/ R1 18 65...90 (0.9 ... 1.3)
2100 ... 3000 (550... 780) 62.41 ... 89.16 (2600 ... 3600) 1" /2500 / S1 18 75..100 (1.1 ...1.5)

DN 50 (2") | 2850 ... 3350 (760 ... 920) 84.70 ... 105.50 (3300 ... 4000) 2" /3200 / K2 26 40...80(0.6 ... 1.2)
3350 ... 4450 (940 ... 1160) 105.50 ... 132.20 (4100 ... 5000) 2"/ 4000/ L2 26 45...85(0.7 ... 1.2)
4450 ... 5450 (1180 ... 1400) 132.20 ... 162.00 (5100 ... 6200) 2" /5000 / M2 26 50...90 (0.7 ... 1.3)
5450 ... 6750 (1450 ... 1750) 162.00 ... 200.60 (6200 ... 7600) 2" /6000 / N2 26 60 ... 100 (0.9 ... 1.5)
6750 ... 8250 ( 1800 2150) 200.60 ... 245.20 (7800 ... 9400) 2"/ 7500/ P2 26 70...110 (1.0 ... 1.6)
8250 ... 10000 (2200 ... 2600) 245.20 ... 297.20 (9400 ... 11400) |2"/9100/R2 26 90...130 (1.8 ... 1.9)

DN 80 (3") | 10000 ... 14000 ( 2650 3600) 294.20 ... 416.10 (12000 ... 16500) | 3" / 12000 / K3 36 40...70(0.6 ... 1.0)
14000 ... 19000 (3700 ... 5000) 416.20 ... 564.70 (17000 ... 23000) | 3" / 16500 / L3 36 60...90 (0.3 ... 1.3)
19000 ... 27000 (5000 ... 7000) 564.70 ... 802.40 (23000 ... 32000) | 3" / 23000 / M3 20 80...110 (1.2 ... 1.6)

1) Connection nominal size

2) The upper range value can be selected anywhere within these limits. The measuring span is 10:1.
Example: upper range value 12 m3/h (USgal/h) water, measuring span of device 1.2 to 12 m3/h (USgal/h) water.

3) Order code for meter tube /float combination (versions 18, 19), see chapter ,Main ordering information FAM545“ on page 57.

4) Viscosity influence number (VIN), see chapter ,Calculating the viscosity influence number (VIN)“ on page 5.
5) The listed pressure loss values are based on the listed flow rate end value.

24 DS/FAM540-EN Rev. D | VA Master FAM540



Dimensions
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Fig. 20: Dimensions in mm (inch), tolerances +2 mm
(1) Threaded bushing 1/2" NPT (2) Cable gland M20x1.5 (3) Plug M25x1.5 (only for model FAM545-A) (4) N Number of holes
(5) Earthing terminal (6) LCD display only for FAM545-F
Device size |Pressure rating|DN ©D Ik gL N A C G
[mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)] [mm (inch)]
1" PN 40 DN 25 |115.0 (4.53) 85.0 (3.35) 14.0 (0.55) 4 260.0 (10.24) 87.0 (3.43) 118.0 (4.65)
CL 150 1" 107.9 (4.25) 79.4 (3.13) 15.9 (0.63) 4 [260.0 (10.24)  |87.0 (3.43) 118.0 (4.65)
CL 300 1" 123.8 (4.87) 88.9 (3.50) 19.0 (0.75) 4 260.0 (10.24) 87.0 (3.43) 118.0 (4.65)
o PN 40 DN 50 |165.0 (6.50) 125.0 (4.92) 18.0 (0.71) 4 |375.0(14.76)  [102.0 (4.02) 130.0 (5.12)
CL 150 2" 152.4 (6.00) 120.6 (4.75) 19.0 (0.75) 4 375.0 (14.76) 102.0 (4.02) 130.0 (56.12)
CL 300 2o 165.1 (6.50) 127.0 (5.00) 19.0 (0.75) 8  |375.0(14.76)  [102.0 (4.02) 130.0 (5.12)
3" PN 40 DN 80 |200 (7.87) 160.0 (6.30) 18.0 (0.71) 8 375.0 (14.76) 132.0 (5.20) 144.0 (5.67)
CL 150 3 190.5 (7.50) 152.4 (6.00) 19.0 (0.75) 4 |375.0(14.76)  [132.0 (5.20) 144.0 (5.67)
CL 300 3" 209.5 (8.25) 168.3 (6.63) 22.2 (0.87) 8 375.0 (14.76) 132.0 (5.20) 144.0 (5.67)

Weight in kg (Ib)

Device size (meter tube)
Indicator housing material DN 25 (1") DN 50 (2") DN 80 (3")
Al Si12 5.8 (12.8) 10.7 (23.6) 16.7 (36.8)
Stainless steel 1.4408 8.3 (18.3) 13.2 (29.1) 19.2 (42.3)
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VA Master FAM540

Metal Cone Variable Area Flowmeter

Model FAM546 - with heating jacket

G10451
Fig. 21:

Model FAM541
Scale
Design optionally with percentage scale or product scale.

Gas damping
Option, for preventing compression oscillations in case of gas
measurements with low operating pressure.

SIL approval

— SIL2 declaration of conformity for devices with alarm
function.

— Manufacturer's declaration (SIL1) in accordance with
IEC 61508 / IEC61511 for devices with a current output of
4 ... 20 mA.

Measuring accuracy
1.6 % gg = 50 % in accordance with VDE / VDI 3513, sheet 2,
optional 1 % of upper range value.

Measuring range limits and span limits

Measuring span: 10:1

For detailed information about measuring ranges, see chapter
»Measuring range table” on page 28.
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Temperature limits °C (°F)
Medium temperature range
— -b55...400 °C (-67 ... 752 °F)

Ambient temperature range
— -40...85°C (-40 ... 185 °F)

NOTE

— When using in potentially explosive atmospheres, observe
the temperature information in the ATEX / IECEx limit
values starting from 34 and the FM / cCSAus limit values
tables starting from ,Safety specifications FM, cCSAus® on
page 43!

— Also observe the information in chapter ,Temperature
data“ on page 4!

Process connections
— Flange in accordance with DIN 2501
(DN 50 (2) ... DN 100 (4")
— Flange in accordance with EN 1092-1 (DN 25 (1))
— Flange in accordance with ASME B16.5

Heating jacket connection
Female thread G 1/4, at the back of the meter tube.

Pressure ratings
— Standard pressure rating: PN 40 (PN 16 for DN 100 (4))
— Flange in accordance with DIN / EN: PN 16, PN 40,
PN 63, PN 100
— Flange in accordance with ASME: CL 150, CL 300,
CL 600
— Heating jacket: PN 16

See chapter ,Material load” on page 27.

Maximum permissible operating pressure
— Meter tube: 100 bar (CL 600).

— Heating jacket: 16 Bar (232 psi)

Higher pressures on request.



Materials Material load
Materials for the indicator housing PS [bar] PS [psi]
120 ‘ 1740
PN100
Component Material 100 1450
\\
Indicator housing Standard: aluminum, powder-coated D —
80 — 1160
Option: stainless steel 1.4408 PNG3
Powder coating Epoxy paint 80 ... 100 ym 60 ‘ — 870
Bottom color: RAL 7012 40 PN4‘O 580
Cover color: RAL 9002 PN25
Housing gasket (O-ring) | Buna N® 20 WPN1‘6 290
Sight glass Shatterproof glass o LPN1O 0

Materials for wetted parts

Component

Material

Meter tube

Stainless steel 1.4571 (316 Ti)

Conical meter pipe

Stainless steel 1.4571 (316 Ti), only DN 15
(1/2")

Flange

Stainless steel 1.4571 (316 Ti)

Variable area

— Stainless steel 1.4571 (316 Ti), standard
— Stainless steel 1.4571 (316 Ti) / float
head: Hastelloy™ C 2.4610, optional

Gas damping (option)

Stainless steel 1.4571 (316 Ti)

-60-30 0 30 60 90 120150180210 240270300 330360 390 [°C]
=76 -22

32 86 140194 248 302 3?8 410464 518 572 626 680 734 G[°H
4

0509

Fig. 22: DIN flange made from stainless steel

PS [bar] PS [psi]
110 — 1595
100 CL 600 1450
90 1305
80 1160
70 —~— 1015
60 E— 870
50 CL 300 795
40 580
30 435
20 1 Skt20 290
10 145
0

0
-60 -30 0 30 60 90 120150 180210240 270 300 330 360 390 [°C]

-76 -22 32 86 140 194 248 302 356 410 464 518 572 626 680 734 [°F]

TS G10510

Fig. 23: ASME flange made from stainless steel
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Measuring range table

NOTE

The "FlowCalc" program, which is available as a free download from www.abb.com/flow, can be used to calculate flow rates,
pressure losses, and upstream pressure requirements.

The specified data applies to water at 20 °C (68 °F) 1 kg/dm? (62.43 Ib/ft3),1 mPas ( 1cP) and to air at i 0 °C (70 °F), 1013 mbar
(14.7 psia).

DN" Upper range value?) for Meter tube / VIN4 Pressure Minimum upstream pressure for gas
nominal flow loss®) measurement®
Water Air rate H,O [I/h] / [mbar (psi)] Without gas With gas damping?”
[I/h (USgal/h)] [m3/h (scfh)] Order code® damping [bar abs (psia)]
[bar abs (psia)]

DN25(1") |28...32 0.83...0.95 1/2"/30/A78 |6 80 (1.16) 4.0 (58.02) 1.0 (14.5)
(7.4 ...8.5) (37 ... 45)
37 ...43 1.10...1.28 1/2"/40/B78 |6 80 (1.16) 4.0 (58.02) 1.0 (14.5)
(10 ... 11.4) (52 ... 59)
44 ... 55 1.30 ... 1.63 1/2"/50/C789 |6 80 (1.16) 4.0 (58.02) 1.0 (14.5)
(11.6 ... 14.5) (54 ... 66)
56 ...64 1.66 ... 1.90 1/2"/60/D78 |6 80 (1.16) 4.0 (58.02) 1.0 (14.5)
(14.5...17) (68 ... 80)
77 ... 83 2.29 ...2.47 1/2" /80 /E7 16 40 (0.58) 3.0 (43.51) 1.0 (14.5)
(20.5 ... 21.5) (84 ... 90)
96 ... 104 2.85...3.09 1/2"/ 100/ F7 16 45 (0.65) 3.2 (46.41) 1.0 (14.5)
(25.5 ... 27) (104 ... 112)
115 ... 125 3.42..3.72 1/2"/120/G7 |16 50 (0.73) 3.5 (50.76) 1.0 (14.5)
(30 ... 33) (125 ... 135)
144 ... 156 428 ...4.64 1/2" /150 /H7 |16 60 (0.87) 3.8 (55.11) 1.0 (14.5)
(38 ... 41) (155 ... 165)
188 ... 212 5.59 ... 6.30 1/2" /200 / J7 16 60 (0.87) 4.0 (68.02) 1.0 (14.5)
(50 ... 56) (205 ... 230)
235 ... 265 6.98 ...7.88 1/2"/250/ K7 |16 65 (0.94) 4.2 (60.92) 1.0 (14.5)
(62 ... 70) (255 ... 285)
282 ...318 8.38 ...9.45 1/2"/300/L7 |16 70 (1.02) 4.4 (63.82) 1.0 (14.5)
(74 ... 84) (310 ... 340)
376 ... 424 11.17 ... 12.60 1/2" /400 /M7 | 16 75 (1.09) 4.6 (66.72) 1.0 (14.5)
(100 ... 112) (410 ... 460)
470 ... 530 13.97 ... 15.75 1/2" /500 /N7 |16 75 (1.09) 4.8 (69.62) 1.0 (14.5)
(125 ... 140) (610 ... 570)
565 ... 635 16.79 ... 18.87 1/2"/600/P7 |16 80 (1.16) 5.0 (72.52) 1.0 (14.5)
(150 ... 165) (620 ... 680)
750 ... 850 22.29 ... 25.26 1/2"/800/R7 |16 85 (1.23) 5.4 (78.32) 1.0 (14.5)
(200 ... 220) (820 ... 920)
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DN Upper range value?) for Meter tube / VIN4 Pressure Minimum upstream pressure for gas
nominal flow loss® metering®
Water Air rate H,O [I/h] / [mbar (psi)] Without gas With gas damping”)
[I/h (USgal/h)] [m3/h (scfh)] Order code® damping [bar abs (psia)]
[bar abs (psia)]

DN 50 (2") |280 ... 656 8.32 ... 19.50 1" /400 / A1 13... 21 20...76 2.9..31 11..1.4
(74 ... 170) (310 ... 700) (0.3...1.1) (42.1...45.0) (16.0 ... 20.3)
393 ... 870 11.70 ... 25.85 1" /600 / B1 7..10 27 ... 76 3.0..34 12..14
(104 ... 220) (430 ... 940) 0.4...1.1) (43.5 ... 49.3) (17.4 ... 20.3)
660 ... 1600 19.38 ... 50.80 1" /1000 / C1 16..22 [20..76 3.3..43 11..14
(170 ... 450) 720 ... 1850) (0.3...1.1) (48.0 ... 62.4) (16.0 ... 20.3)
975 ... 2370 28.98 ... 70.44 1" /1600 / D1 8...10 27 ... 82 3.3..53 1.2..15
(260 ... 620) (1060 ... 2550) 0.4...1.2) (48.0 ... 77.0) (17.4 ... 21.8)
150 ... 4020 49.04 ... 119.50 1"/ 2500/ E1 17 ... 6 20...76 42..6.4 11..1.4
(440 ... 1060) (1800 ... 4300) (0.3...1.1) (61.0...92.8) (16.0 ... 20.3)
285 ...6170 76.83 ... 183.50 1"/ 4000/ F1 8..10 27 ... 82 5.2..8.0 1.2..15
(680 ... 1600) (2800 ... 6600) (0.4..1.2) (75.4 ... 116) (17.4 ... 21.8)

DN 80 (3") |420...12130 125.40 ... 360.50 2" /8000 / A2 21..38 |[11..62 3.1..45 11..1.4
(1120 ... 3200) (4600 ... 13000) (0.2 ... 0.9) (45.0 ... 65.3) (16.0 ... 20.3)
7940 ... 1860 236.0 ... 584.6 2"/12000/B2 |18..17 |24 ..74 3.8..6.2 11..14
(2100 ... 4800) (8600 ... 20000) (0.3...1.1) (55.1 ... 90.0) (16.0 ... 20.3)
11760 ... 24200 349.50 ... 720.00 2"/18000/C2 |3...4 28 ...72 4.4..75 11..1.4
(3100 ... 6400) (13000 ... 27000) (0.4 ...1.0) (63.8 ... 109) (16.0 ... 20.3)

DN 100 (4") | 7000 ... 21010 208.00 ... 624.40 3"/12000/A3 |22 ..54 |6..48 3.4..54 11..13
(1850 ... 5500) (7600 ... 22000) (0.1...0.7) (49.3 ... 78.3) (16.0 ... 18.9)
18090 ... 35010 537.70 ... 1040 3"/25000/B3 |18..25 |24..65 48..7.4 11..1.4
(4800 ... 9200) (19500 ... 38000) (0.3 ... 1.0) (69.6 ... 107) (16.0 ... 20.3)
29750 ... 53810 795 ... 1600 3"/40000/C3 |4..5 26 ... 68 6.0...9.2 11..14
(7000 ... 14000) (29000 ... 58000) (0.4 ...1.0) (87.0 ... 133) (16.0 ... 20.3)

Connection nominal size

The upper range value can be selected anywhere within these limits. The measuring span is 10:1.

Example: upper range value 12 m3/h (USgal/h) water, measuring span of device 1.2 to 12 m3/h (USgal/h) water.

Order code for meter tube /float combination (versions 18, 19), see chapter ,Main ordering information FAM546“ on page 60.

Viscosity influence number (VIN), see chapter ,Calculating the viscosity influence number (VIN)“ on page 5.

The listed pressure loss values are based on the listed flow rate end value.

The minimum required pressure (abs) to prevent compression oscillations (float bounce) in the meter tube. The specifications for the minimum required pressures with
and without damping are based on average installation conditions. Some installations may have higher values (high free volume upstream / downstream of the device).
Cylinder / piston damping. For nominal diameters DN 15 ... DN 80 (1/2 ... 3").

These meter tube/float combinations always require gas piston damping for gas measurements.
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Dimensions

94 (3.70)

Fig. 24: Dimensions in mm (inch), tolerances +2 mm
(1) Threaded bushing 1/2" NPT (2) Cable gland M20x1.5 (3) Plug M25x1.5 (only for model FAM546-A) (4) N Number of holes
@ Earthing terminal @ LCD display only for FAM546-F @ Heating jacket connectors 1/2" NPT on request

+1.0 (0.04)
-3.0(0.12)

A

Lo e

Device size |Pressure rating|@ D Jk gL N |A B C F G
[mm (inch)] [[mm (inch)] |[mm (inch)] [mm (inch)] |[mm (inch)] |[mm (inch)] |[mm (inch)] |[mm (inch)]
DN 25 PN 40 115.0 (4.538) [85.0(3.35) [14.0(0.55) |4 |258.0(10.16)|45.5(1.79) |87.0(3.43) |170.0(6.69) [118.0 (4.65)
PN 63 /100 140.0 (6.51) [100.0 (3.94) [18.0(0.71) |4 |270.0(10.63) |51.5(2.03) |87.0(3.43) |170.0 (6.69) |118.0 (4.65)
1" CL 150 107.9 (4.25) |79.4(3.13) [15.9(0.63) |4 |258.0(10.16) |45.5(1.79) |87.0(3.43) |170.0 (6.69) |118.0 (4.65)
CL 300 123.8 (4.87) [88.9(3.50) [19.0(0.75) |4 |258.0(10.16)|45.5(1.79) |87.0(3.43) |170.0 (6.69) |118.0 (4.65)
CL 600 124.0 (4.88) [88.9 (3.50) [19.0(0.75) |4 |270.0(10.63) |51.5(2.03) |87.0(3.43) |170.0 (6.69) |118.0 (4.65)
DN 50 PN 40 165.0 (6.50) |125.0 (4.92) |18.0(0.71) |4 |258.0(10.16) |45.5(1.79) [102.0 (4.02) |170.0 (6.69) |118.0 (4.65)
PN 63 180.8 (7.12) [135.0 (6.31) [22.0(0.87) |4 |270.0(10.63)|51.5(2.03) |102.0 (4.02) |170.0 (6.69) [118.0 (4.65)
PN 100 195.0 (7.68) [145.0 (56.71) |26.0(1.02) |4 |274.0(10.79)|53.5 (2.11) |102.0 (4.02) |170.0 (6.69) |118.0 (4.65)
2" CL 150 152.4 (6.00) [120.7 (4.75) [19.0(0.75) |4 |258.0(10.16) |45.5(1.79) |102.0 (4.02) |170.0 (6.69) [118.0 (4.65)
CL 300 165.1 (6.50) [127.0 (5.00) [19.0(0.75) |8 |263.0(10.35) |48.0(1.89) |102.0(4.02) |170.0 (6.69) |118.0 (4.65)
CL 600 165.1 (6.50) [127.0 (5.00) [19.0(0.75) |8 |284.0(11.18)|58.5(2.30) |102.0 (4.02) |170.0 (6.69) |118.0 (4.65)
DN 80 PN 40 200.0 (7.87) |160.0 (6.30) |18.0(0.71) (8 [262.0(10.31) |47.5(1.87) |117.0(4.61) [166.0 (6.54) |130.0 (5.12)
PN 63 215.0 (8.46) |170.0 (6.69) |22.0(0.87) [8 |270.0(10.63) |51.5(2.03) |117.0 (4.61) |166.0 (6.54) |130.0 (5.12)
PN 100 230.0 (9.06) |180.0 (7.09) |26.0(1.02) (8 |282.0(11.10) |57.5 (2.26) |117.0 (4.61) |166.0 (6.54) |130.0 (5.12)
3" CL 150 190.5 (7.50) [152.4 (6.00) [19.0(0.75) |4 |262.0(10.31)|47.5(1.87) |117.0(4.61) |166.0 (6.54) [130.0 (5.12)
CL 300 209.5 (8.25) |168.1 (6.62) |22.3(0.88) (8 [271.0(10.67)|52.0 (2.05) |117.0(4.61) [166.0 (6.54) |130.0 (5.12)
CL 600 209.5 (8.25) |168.1 (6.62) |22.2(0.87) (8 [292.0(11.50)|58.5 (2.30) |117.0(4.61) [166.0 (6.54) |130.0 (5.12)
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Device size |Pressure rating|@ D Jk gL N |[A B (o} F G
[mm (inch)] |[mm (inch)] |[mm (inch)] [mm (inch)] |[mm (inch)] |[mm (inch)] |[mm (inch)] [[mm (inch)]
DN 100 PN 40 235.0 (9.25) |190.0 (7.48) |22.0(0.87) |8 254.0 (10.00) (43.5 (1.71)  |132.0 (56.20) |168.0 (6.61) |144.0 (5.67)
PN 63 250.0 (9.84) |200.0 (7.87) [26.0(1.02) |8 266.0 (10.47) [49.5 (1.95) [132.0 (5.20) |168.0 (6.61) [144.0 (5.67)
PN 100 265.0(10.43)|210.0 (8.27) |30.0 (1.18) |8 278.0 (10.94) [55.5 (2.19) |132.0 (5.20) |168.0 (6.61) |144.0 (5.67)
4 CL 150 228.6 (9.00) |190.5(7.50) [19.0(0.75) |8 254.0 (10.00) |43.5 (1.71) 132.0 (56.20) |168.0 (6.61) |144.0 (5.67)
CL 300 254.0 (10.00) |200.1 (7.88) [22.2 (0.87) |8 270.0 (10.63) |51.5 (2.03) 132.0 (56.20) |168.0 (6.61) |144.0 (5.67)
CL 600 273.0 (10.75)|215.9 (8.50) |25.4 (1.00) |8 290.0 (11.42) |61.5 (2.42) |132.0 (5.20) |168.0 (6.61) |144.0 (5.67)
Weight in kg (Ib)
Device size (meter tube)
Indicator housing material DN 25 (1") DN 50 (2") DN 80 (3") DN 100 (4")
Al Si 12 6.8/ (15) 10.7 / (23.6) 15.7 / (34.6) 34/ (75)
Stainless steel 1.4408 9.3/(20.5) 13.2/(29.1) 18.2 /(40.1) 36.5/(80.4)
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Use in potentially explosive atmospheres according to ATEX and IECEXx

NOTE

Further information on the approval of devices for use in potentially explosive atmospheres can be found in the type examination

certificates or the relevant certificates at www.abb.com/flow.

Device overview

The devices are designed for maximum versatility. This is achieved through a combination of several types of protection within
each device. All devices are suitable for use in potentially explosive atmospheres with combustible dust. For detailed installation

instructions and terminal assignments, refer to chapter ,Electrical connections” on page 8.

Zone 1 Standard / No explosion protection Order code?
Ex nA B1
(Ex nA)
A4
————————————————————————————————————————————— (Ex nA,
Ex ia)
Exia i
A9
(Ex nA,
Ex ia,
Ex d)
Ex d
G10467

1

= Potential equalization

1) Order code "Explosion protection and approvals® (versions 9, 10); refer to chapter ,Ordering Information“ on page 50.
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Ex-marking

NOTE

— Depending on the design, a specific marking in accordance with ATEX or IECEx applies.
— ABB reserves the right to modify the Ex-marking.Refer to the name plate for the exact marking.

Model FAM54xAx (analog indicator without alarm signaling unit)

Labeling

Type of protection

Order code?

Limit value table

ATEX

11/2GcllT6...T1

Constructional safety

I 2D ¢ T85 °C 10 Tynegium Db

Constructional safety

11 2D Ex tb IIC 785 °C... Tmedium PP

Dust-explosion protection

A4, A9, B1

,Table 5“ on page 39

1) Order code "Explosion protection and approvals* (versions 9, 10); refer to chapter ,Ordering Information“ on page 50.

Model FAM54xB/C/Dx (analog indicator with alarm signaling unit)

Labeling Type of protection Order code!) | Limit value table
ATEX I11/2G ExciallCT6 ... T1 Ga/Gb Intrinsic Safety A4 ,Table 2“ on page 36
I11/3G Exc nAIICT6 ... T1 Ga/Gc Non-sparking materials ,Table 4 on page 38
112D Ex tb IIC T85 “C... Theqium Pb | Dust-explosion protection »1able 2 on page 36,
,Table 4 on page 38
IECEx ExiallC T6 ... T1 Ga/Gb Intrinsic Safety »1able 2“ on page 36
ExnAIlT6 ... T1 Non-sparking materials ,Table 4“ on page 38
Ex tb IIC T85 °C ... Typegium Db Dust-explosion protection ,Table 2 on page 36,
,Table 4 on page 38
ATEX 11/2GExcdlICT6 ... T1 Ga/Gb Flameproof (enclosure) A9 ,Table 3“ on page 37
I11/2G ExciallCT6 ... T1 Ga/Gb Intrinsic Safety ,Table 2“ on page 36
I11/3G Exc nAIICT6 ... T1 Ga/Gce Non-sparking materials s1able 4“ on page 38
112D Ex tb I1IC T85 “C... Teqium Db | Dust-explosion protection »1able 2 on page 36,
,Table 3“ on page 37,
,Table 4“ on page 38
IECEx ExdICT6...T1 Ga/Gb Flameproof (enclosure) ,Table 3“ on page 37
ExiallCT6 ... T1 Ga /Gb Intrinsic Safety ,Table 2“ on page 36
ExnAIICT6 ... T1 Ga /Gb Non-sparking materials ,Table 4 on page 38
Ex tb IIIC T85 °C ... Tmedium Db Dust-explosion protection ,Table 2 on page 36,
»1able 3" on page 37,
,Tlable 4“ on page 38
ATEX I11/3GExcnAIlICT6 ... T1 Ga/Ge Non-sparking materials B1 ,1able 4" on page 38
11 2D Ex tb IIC T85 “C... Tregium Db | Dust-explosion protection ,Table 4" on page 38
IECEx ExnAIlICT6..T1Ga/Gc Non-sparking materials ,Table 4“ on page 38

Ex tb IlIC T85 °C ... Tmedium Db

Dust-explosion protection

,Table 4“ on page 38

1) Order code "Explosion protection and approvals® (versions 9, 10); refer to chapter ,Ordering Information* on page 50.
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VA Master FAM540

Metal Cone Variable Area Flowmeter

Model FAM54xE/Fx (analog indicator with transmitter and with or without LCD indicator)

Labeling Type of protection Order code’ | Limit value table
ATEX 11/2 GExciallCT4 ... T1 Ga/Gb Intrinsic Safety Ad ,Table 1“ on page 35
I11/3G ExcnAic lICT6 ... T1 Ga/Gc | Non-sparking materials
112 D Extb llIC T85 "C... Tedium PP | Dust explosion protection
IECEx ExiallCT4..T1 Ga/Gb Intrinsic Safety
ExnAiclICT6...T1 Ga/ Gc Non-sparking materials
Ex tb IC T85 °C ... Thedium PP Dust explosion protection
ATEX I11/2GExcdlICT6 ... T1 Ga/Gb Flameproof (enclosure) A9 ,Table 1“ on page 35
11/2G ExciallCT4 ... T1 Ga/Gb Intrinsic Safety
I11/3G ExcnAic lICT6 ... T1 Ga/Gc | Non-sparking materials
112D Extb IIC T85 °C... Thegdium Do | Dust explosion protection
IECEx ExdICT6..T1Ga/Gb Flameproof (enclosure)
ExiallCT4..T1 Ga/Gb Intrinsic Safety
ExnAiclICT6...T1 Ga/ Gc Non-sparking materials
Ex tb IC T85 °C ... Tedium PP Dust explosion protection
ATEX I11/8G Exc nAic lICT6 ... T1 Ga/Gc | Non-sparking materials B1 ,Table 4“ on page 38
112D Extb IIC T85 °C... Trhegium Do | Dust explosion protection
IECEx ExnAicllICT6...T1 Ga/Gc Non-sparking materials

Ex tb I1IC T85 °C ... Tegium Db

Dust explosion protection

1) Order code "Explosion protection and approvals® (versions 9, 10); refer to chapter ,Ordering Information“ on page 50.

Safety specifications ATEX / IECEx
Special conditions for type of protection "Ex td" (dust explosion protection)
Model FAM54xB/C/D/E/Fx
The following differing temperature data applies to usage in areas with combustible dust.

. Maximum permissible measuring medium temperature
Order code Ambient temperature T,
Tmed\um
A4, A9, B1 -50°C... +60°C 250 °C
-50°C... +40°C 340 °C
-50°C... +20°C 430 °C
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Table 1: Analog indicator with transmitter, with or without LCD indicator
Model FAM54xE/Fx
Type of protection: flameproof enclosure, intrinsic safety, non-sparking equipment, dust explosion protection.

Order Labeling Terminals | Electrical Tamb Temp. | Trhedium Insula- Heating
code’) values -20°C ... (-50°C ...) |class Maximum | tion jacket
A4, A9 | ATEX: 31/322 Uj=30V 40 °C T1 440 °C No No
11/2GExciallCT4 ... T1 Ga/Gb li=110 mA 40 °C T1 375 °C yes No
Il 2 D Ex tb IC T85 °C... Tredium Db P =770 mW 40 °C T 260 °C yes yes
Ci=5.3nF 50 °C T 300 °C yes No
IECEXx: L; =266 pH 50 °C T2 290 °C yes No
ExiallCT4..T1 Ga/Gb 50 °C T2 220°C yes yes
Exto llIC T85 °C ... Tregium Db 417422 |Uj=30V 60 °C T2 320 °C No No
l; =30 mA 60 °C T2 230 °C yes No
Pi=115mW 60 °C T3 170 °C yes yes
Ci=4.8nF 70 °C T3 195 °C No No
Li =133 pH 70 °C T3 150 °C yes No
70 °C T4 125 °C yes yes
A9 ATEX: 31/329 | Upax =46V 40 °C T 440 °C No No
11/2GExcdIliCT6 ... T1 Ga/Gb 40 °C T 375 °C yes No
12D Extb lICT85 °C... Trhedium Do 40 °C T 260 °C yes yes
50 °C T 300 °C yes No
IECEx: 50 °C T2 290 °C yes No
ExdlICT6..T1 Ga/Gb 50 °C T2 220°C yes yes
Extb IIC T85 °C ... Tmedium Db 417429 | Upa =30V 60 °C T2 320 °C No No
Imax = 30 MA 60 °C T2 230 °C yes No
Pmax =115 mW | 60 °C T3 170 °C yes yes
60 °C T4 130 °C yes yes
60 °C T5 95 °C yes yes
60 °C T6 80 °C yes yes
A4, A9, | ATEX: 31/329 Umax = 46V 40 °C T1 440 °C No No
B1 11/3GExcnAicliICT6 ... T1 Ga/Gec 40 °C T1 375 °C yes No
12D Extb lICT85 °C... Tredium DO 40 °C T1 260 °C yes yes
50 °C T1 300 °C yes No
IECEx: 50 °C T2 290 °C yes No
ExnAiclICT6 ... T1 Ga/Gc 50 °C T2 220°C yes yes
Exto llIC T85 °C ... Tregium Db 41/ 429 | Upac =30V 60 °C T2 320 °C No No
Imax = 30 mA 60 °C T2 230 °C yes No
Pmax =115 mW | 60 °C T3 170 °C yes yes
70 °C T3 195 °C No No
70 °C T3 150 °C yes No
70 °C T4 130 °C yes yes

1) Order code "Explosion protection and approvals” (versions 9, 10); refer to chapter ,Ordering Information“ on page 50.

2) For connection to an intrinsically safe circuit.

3) For connection to a non-intrinsically safe circuit. If the device is to be operated subsequently with type of protection "intrinsically safe", then Uy,54 = 60 V may not be
exceeded.
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Table 2: Analog indicator with alarm signaling unit
Model FAM54xB/C/Dx
Type of protection: intrinsic safety, dust explosion protection.

Order Labeling Terminals | Electrical Tamb Temp. | Trhedium Insula- Heating
code? values -20°C ... (-50°C ...) |class Maximum |tion jacket
A4, A9 | ATEX: 417422 |U=16V 40 °C 1 440 °C No No
I11/2GExciallCT6 ... T1 Ga/Gb 51/522 |l;=25mA 40 °C T1 375 °C yes No
112D Ex tb IIC T85 C... Tregium Db P, = 64 mW 40 °C T1 260 °C yes yes
C;=50nF 50 °C T1 300 °C yes No
IECEx: L, =250 pH 50 °C T2 290 °C yes No
ExiallCT6...T1 Ga/Gb 50 °C T2 220°C yes yes
Ex tb IIC T85 °C ... Trhedium Db 60 °C T2 320 °C No No
60 °C T2 230 °C yes No
60 °C T3 170 °C yes yes
70 °C T3 195 °C No No
70 °C T3 150 °C yes No
70 °C T4 130 °C yes yes
70 °C T5 95 °C yes yes
60 °C T6 80 °C yes yes
417422 |U;=16V 40 °C T1 440 °C No No
51/522 |l =52mA 40 °C T1 375 °C yes No
P, =169 mW 40 °C T 260 °C yes yes
C;=50nF 50 °C T1 300 °C yes No
L, =250 pH 50 °C T2 290 °C yes No
50 °C T2 220°C yes yes
60 °C T2 320 °C No No
60 °C T2 230 °C yes No
60 °C T3 170 °C yes yes
70 °C T3 195 °C No No
70 °C T3 150 °C yes No
70 °C T4 130 °C yes yes
60 °C T5 60 °C yes yes
50 °C T5 90 °C No yes
40 °C T6 60 °C yes yes
417422 |U=16V 40 °C T1 440 °C No No
51/522 |lj=76mA 40 °C T1 310 °C yes No
P, =242 mW 40 °C T2 190 °C yes yes
C;=50nF 50 °C T2 340 °C No No
Ly =250 pH 50 °C T2 230 °C yes yes
60 °C T2 230°C No No
60 °C T3 160 °C yes yes
70 °C T4 120 °C No No
70 °C T4 100 °C yes yes
40 °C T5 60 °C yes yes
30 °C T6 30 °C yes yes

1) Order code "Explosion protection and approvals” (versions 9, 10); refer to chapter ,Ordering Information“ on page 50.
2) For connection to an intrinsically safe circuit.
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Table 3: Analog indicator with alarm signaling unit
Model FAM54xB/C/Dx
Type of protection: flameproof enclosure, dust explosion protection.

Order Labeling Terminals | Electrical Tamo Temp. | Tredium Insula- Heating
code’) values -20°C ... (-50°C ...) |class Maximum | tion jacket
A9 ATEX: 41/422 | Upax =16V 40 °C T1 440 °C No No
11/2GExcdIlCT6 ... T1 Ga/Gb 517522 | lpax =25 MA 40 °C T 375 °C yes No
112D Ex tb IIC T85 °C... Tmedium Db Pax =64 mW | 40 °C T1 260 °C yes yes
50 °C T 300 °C yes No
IECEXx: 50 °C T2 290 °C yes No
ExdIICT6..T1 Ga/Gb 50 °C T2 220°C yes yes
Extb IIC T85 °C ... Tredium Db 60 °C T2 320 °C No No
60 °C T2 230 °C yes No
60 °C T3 170 °C yes yes
70 °C T3 195 °C No No
70 °C T3 150 °C yes No
70 °C T4 130 °C yes yes
70 °C T5 95 °C yes yes
60 °C T6 80 °C yes yes
417422 | Upax =16V 40 °C T1 440 °C No No
517522 | lpax =52 MA 40 °C T 375 °C yes No
Prax = 169 mW | 40 °C T1 260 °C yes yes
50 °C T 300 °C yes No
50 °C T2 290 °C yes No
50 °C T2 220°C yes yes
60 °C T2 320 °C No No
60 °C T2 230 °C yes No
60 °C T3 170 °C yes yes
70 °C T3 195 °C No No
70 °C T3 150 °C yes No
70 °C T4 130 °C yes yes
60 °C T5 60 °C yes yes
50 °C T5 90 °C No yes
40 °C T6 60 °C yes yes
41/422 | Upax =16V 40 °C T1 440 °C No No
5175622 |l =76 MA 40 °C T 310 °C yes No
Prax = 242 mW | 40 °C T2 190 °C yes yes
50 °C T2 340 °C No No
50 °C T2 230 °C yes yes
60 °C T2 230°C No No
60 °C T3 160 °C yes yes
70 °C T4 120 °C No No
70 °C T4 100 °C yes yes
40 °C T5 60 °C yes yes
30 °C T6 30 °C yes yes

1) Order code "Explosion protection and approvals* (versions 9, 10); refer to chapter ,Ordering Information“ on page 50.
2) For connection to a non-intrinsically safe circuit. If the device is to be operated subsequently with type of protection "intrinsically safe", then Uy 55 = 60 V may not be
exceeded.
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Table 4: Analog indicator with alarm signaling unit
Model FAM54xB/C/Dx
Type of protection: non-sparking materials, dust explosion protection.

Order Labeling Terminals | Electrical Tamo Temp. | Tiedium Insula- Heating
code? values -20 °C ... (-50°C ...) |class Maximum | tion jacket
A4, A9, | ATEX: 417422 | Upa =16V 40 °C T 440 °C No No
B1 I11/3G ExcnAIlICTE ... T1 Ga/Ge 517522 | lpax =25 MA 40 °C T 375 °C yes No
112D Ex tb IIC T85 C... Tregium Db Pmax = 64 mW | 40 °C T 260 °C yes yes
50 °C T 300 °C yes No
IECEx: 50 °C T2 290 °C yes No
ExnAIICT6 ... T1 Ga/ Ge 50 °C T2 220°C yes yes
Ex tb IIC T85 °C ... Trhegium Db 60 °C T2 320 °C No No
60 °C T2 230 °C yes No
60 °C T3 170 °C yes yes
70 °C T3 195 °C No No
70 °C T3 150 °C yes No
70 °C T4 130 °C yes yes
70 °C T5 95 °C yes yes
60 °C T6 80 °C yes yes
417422 | Upa =16V 40 °C T 440 °C No No
517522 | lpax =52 mA 40 °C T1 375 °C yes No
Pmax = 169 mW | 40 °C T 260 °C yes yes
50 °C T 300 °C yes No
50 °C T2 290 °C yes No
50 °C T2 220°C yes yes
60 °C T2 320 °C No No
60 °C T2 230 °C yes No
60 °C T3 170 °C yes yes
70 °C T3 195 °C No No
70 °C T3 150 °C yes No
70 °C T4 130 °C yes yes
60 °C T5 60 °C yes yes
50 °C T5 90 °C No yes
40 °C T6 60 °C yes yes
A4, A9, | ATEX: 41 /422 | Umax=16V 40 °C T 440 °C No No
B1 I11/3GExc nAIICT6E ... T1 Ga/Ge 51/522 Imax = 76 mA 40 °C T1 310 °C yes No
112D Ex tb IIC T85 C... Tregium Db Pmax = 242 40 °C T2 190 °C yes yes
mw 50 °C T2 340 °C No No
|IECEX: 50 °C T2 230 °C yes yes
ExnAIlICT6 ... T1 Ga/ Gc 60 °C T2 230°C No No
Ex tb IIC T85 °C ... Trhedium Db 60 °C T3 160 °C yes yes
70 °C T4 120 °C No No
70 °C T4 100 °C yes yes
40 °C T5 60 °C yes yes
30 °C T6 30 °C yes yes

1) Order code "Explosion protection and approvals* (versions 9, 10); refer to chapter ,Ordering Information“ on page 50.
2) For connection to a non-intrinsically safe circuit. If the device is to be operated subsequently with type of protection "intrinsically safe", then Uy 54 = 60 V may not be
exceeded.
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Table 5: Analog indicator without alarm signaling unit
Model FAM54xAx
Type of protection: constructional safety, dust explosion protection

Order Labeling Terminals | Electrical Tamb Temp. | Tredium Insula- Heating
code’) values -20°C ... (-50°C ...) |class Maximum | tion jacket
A4, A9, | ATEX: n.a. n.a 70 °C T 440 °C yes yes
B1 11/2 Gc Il T6...T1 70 °C T2 290 °C yes yes
112D ¢ T85 °C to Tredium 70 °C T3 190 °C yes yes
112D Ex tb IIC T85 “C... Thedium Db 70 °C T4 130 °C yes yes
IECEXx: 70 °C T5 95 °C yes yes
Ex tb IIC T85 °C ... Tyhegium PP 70 °C T6 80°C yes yes
1,8
1,6
1,4
1,2
Electrical connections E 08
Potentially explosive atmosphere : Non-hazardous area 06 fF—————+—>~ j
! 04 3
! :
FAM540-B/C/D N O 0’5 !
AN
\—/ ﬂ{} 152 T ) # 14 20 28 20 40 4 50U M
4 51 ' # Exia
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Fig. 26: Terminals 31 / 32, power supply / load
______________________________________________ Liccicimicicimicicieiciceeieecoeo. Uy Power supply
i @ Rg Maximum permissible load in the power supply (e.g. indicator)

— . 1/—/_, # G11830
V@

FAM540-E/F

| |# 31 E
\_/ﬂ# Ez+§\:

The minimum voltage U, = 0 V is based on a load of 0 Q.

Fig. 25: ATEX/ IECEXx electrical connection
NAMUR switching amplifier @ Safety barrier
Potential equalization

G11829

Terminal Function

31/32 Power supply / current output / HART output

41/ 42 Programmable binary output

Alarm signaling unit (min.)

51/52 Alarm signaling unit (max.)
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Signal cable Earthing

The Ex calculations are based on temperatures of 80 °C

(176 °F) at the cable input. For this reason, cables with a |

specification of 80 °C (176 °F) must be used.

For cables limited to 70 °C (158 °F), a maximum ambient C N

temperature of Tymp = 60 °C (140 °F) applies. e ‘11_—'

The resulting new maximum measuring medium temperatures

are determined as follows:

— Calculate a new ambient temperature:

Tamp NeW = Tamp + 10 °C (18 °F).

— Use the calculated ambient temperature T4, New to
determine the new associated permissible measuring @—‘:5’
medium temperatures in the tables.

— Please use the limit value tables with the original ambient Fig. 27: Earthing
temperature Tymp to determine the relevant temperature % Earthing terminal
class. See chapter ,Safety specifications ATEX / IECEx* Potential equalization in accordance with EN 60079-0
on page 34, Tables 1 through 5.

G10433

The FAM540 housing must be correctly earthed in order to

Example: ensure proper function and safe operation.

— Tamp =50 °C (122 °F) becomes Copper wires with a minimum cross-section of 6 mm?2
Tamp New = 60 °C (140 °F). (AWG 10) must be used to connect to the potential

— Determine the measuring medium temperature equalization.
Tamp = 60 °C (140 °F).

— Determine the temperature class for l NOTE
Tamp = 50 °C (122 °F). The operator must ensure that when connecting the

protective earth (PE), there are no potential differences
between protective earth (PE) and potential equalization,
even in the event of a fault.
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Use in potentially explosive atmospheres in accordance with FM and cCSAus

NOTE
Further information on the approval of devices for use in potentially explosive atmospheres can be found in the type examination
certificates or the relevant certificates at www.abb.com/flow.

Device overview

The devices are designed for maximum versatility. This is achieved through a combination of several types of protection within
each device. All devices are suitable for use in potentially explosive atmospheres with combustible dust. For detailed installation
instructions and terminal assignments, refer to chapter ,Electrical connections” on page 8.

Class 1 Division 1/ Zone 1 Class 1 Division 2 / Zone 2 Standard / No explosion protection Order code’)

o F4
77777777777777777777777777777 (NI, 1S)

F3
(NI, 1S,
XP)

G11831

4

= Potential equalization

1) Order code "Explosion protection and approvals® (versions 9, 10); refer to chapter ,Ordering Information* on page 50.
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Ex-marking

NOTE

— Depending on the design, a specific marking in accordance with FM applies.
— ABB reserves the right to modify the Ex-marking.Refer to the name plate for the exact marking.

Model FAM54xAx (analog indicator without alarm signaling unit and model FAM54xB/C/Dx (analog indicator with alarm signaling unit)

Labeling Type of protection | Order code' | Limit value table
FM XP/CLI/DIV1/GPABCD/T6...T1 Explosionproof F3 sTable 2“ on page 44
CLI,ZN 1 AExd IIC T6...T1
IS/CLLILIN/DIV1/GP ABCDEFG / T6..T1 Intrinsic Safety F3, F4 ,Table 1“ on page 43, ,Table 2 on page 44
CL 1, ZN 1 AEx ia llIC T6...T1
DIP/CLI, IN/DIV1/GPEFG/T6...T1 Dust-Ignitionproof
NI /CL LIl / DIV 2 / GP ABCDFG / T5...T1 Non-Incendive F3, F4 ,Table 1“ on page 43, ,Table 2" on page 44,
NI/ CL I T5...T1 s1able 3“ on page 45
CLII, ZN 2 AEx nA Il T5...T1
cCSAus XP/CLI/DIV1/GPBCD/T6...T1 Explosionproof F3 sTable 2“ on page 44
ExdIICT6...T1
IS/ CLLILII/DIV1/GP ABCDEFG / T6..T1 Intrinsic Safety F3, F4 ,Table 1“ on page 43,
Exia llC T6...T1
DIP/CLIL NI/DIV1/GPEFG/T6..T1 Dust-Ignitionproof F3, F4 sl1able 1% on page 43, ,Table 2 on page 44,
DIP A21 TA 85°C t0 Tregium »1able 3 on page 45
NI /CL LIl / DIV 2 / GP ABCDFG / T5...T1 Non-Incendive F3, F4 »Table 3“ on page 45

NI/ CLIITS...T1
Ex nA Il T5...T1

1) Order code "Explosion protection and approvals® (version digit No. 9, 10); refer to chapter ,Ordering Information“ on page 50.

Model FAM54xE/Fx (analog indicator with transmitter / with or without LCD display)

Labeling Type of protection |Order code) Limit value table
FM XP/CLI/DIV1/GPABCD/T6...T1 Explosionproof F3 ,Table 4 on page 46
CLI,ZN 1 AExd IICT6...T1
IS/CLLILII/DIV1/GP ABCDEFG / T4..T1 Intrinsic Safety F3, F4
CLI,ZN 1 AEx iallC T4...T1
DIP/CLII, I /DIV1/GPEFG/T6..T1 Dust-Ignitionproof
NI /CL Il / DIV 2 / GP ABCDFG / T4...T1 Non-Incendive
NI/ CLIIIT4...T1
CL Il, ZN 2 AEx nA [nL] IIC T6...T1
cCSAus XP/CLI/DIV1/GPBCD/T6...T1 Explosionproof F3
Ex d IIC T6...T1
IS/CLLILII/DIV1/GP ABCDEFG / T4..T1 Intrinsic Safety F3, F4

ExiallC T4...T1

DIP/CL I, Il / DIV 1 / GP EFG / T6...T1
DIP A21 TA 85°C 10 Tpeqium

Dust-Ignitionproof

NI /CL Il / DIV 2 / GP ABCDFG / T4...T1
NI/CLII T4..T1
Ex nA [nL] IIC T6...T1

Non-Incendive

1) Order code "Explosion protection and approvals* (version digit No. 9, 10); refer to chapter ,Ordering Information® on page 50.
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Safety specifications FM, cCSAus

Table 1: Analog indicator with alarm signaling unit (temperature data for FM in °F, for cCSAus in °C)

Order Labeling Terminal | Electrical Tamp Tamp Temp. [T cqium Insula- | Heating
code’ ] values -58 °F ... |-50°C ... |class Maximum tion jacket

F3, F4 FM 417429 |U;=16V 104 °F 40 °C T1 824 °F |440°C |No No
IS/CLLILIN/DIV1/GPABCDEFG |51/5239 |l =25mA 104 °F 40 °C T 707 °F |375°C |yes No
/T76...T12 Pi=64 mW | 104 °F 40 °C T1 500 °F |260°C |yes yes
C,=50nF 122 °F 50 °C T 572 °F |300°C |yes No
DIP/CLIL I/ DIV1/GP EFG/ Li=250pH | 122 °F 50 °C T2 554 °F |290°C |yes No
T6...T1 122 °F 50 °C T2 428 °F | 220°C |yes yes
140 °F 60 °C T2 608 °F |320°C |No No
CLI1,ZN 1 AEx ia lIC T6...T1 140 °F 60 °C T2 446 °F |230°C |yes No
140 °F 60 °C T3 338°F |170°C |yes yes
cCSAus 158 °F 70 °C T3 383°F |195°C |No No
IS/ CLLILII/ DIV 1/ GP ABCDEFG 158 °F 70 °C T3 302°F |150°C |yes No
/T6..T12 158°F  |70°C T4 266 °F  [130°C |yes yes
158 °F 70 °C T5 203°F |95°C yes yes
DIP/CLIL I/ DIV1/GPEFG/ 140 °F 60 °C T6 176 °F |80 °C yes yes
T6..T1 41/429 |U;=16V  |[104°F  |40°C T1 824 °F  |440°C |No No
51/52% |l;=52mA 104 °F 40 °C T1 707 °F | 375°C |yes No
Exia llC T6...T1 P,=169 mW [104°F |40 °C T 500 °F  [260°C |yes yes
C;=50nF 122 °F 50 °C T1 572°F |300°C |yes No
DIP A21 TA 85°C 10 Tmedium Li=250pH | 122 °F 50 °C T2 554 °F 290 °C |yes No
122 °F 50 °C T2 428°F 220°C yes yes
140 °F 60 °C T2 608 °F |320°C |No No
140 °F 60 °C T2 446 °F |230°C |yes No
140 °F 60 °C T3 338°F |170°C |yes yes
168 °F 70 °C T3 383°F |195°C |No No
168 °F 70 °C T3 302°F |150°C |yes No
158 °F 70 °C T4 266 °F |130°C |yes yes
140 °F 60 °C T5 140°F |60 °C yes yes
122 °F 50 °C T5 194 °F |90 °C No yes
104 °F 40 °C T6 140°F |60 °C yes yes
417429 |U =16V 104 °F 40 °C T 824 °F | 440°C No No
51/52% |l;=76mA 104 °F 40 °C T1 590 °F |310°C |yes No
P, =242 mW | 104 °F 40 °C T2 374 °F 190 °C |yes yes
Cij=50nF 122 °F 50 °C T2 644 °F | 340°C |No No
Li=250pH | 122 °F 50 °C T2 446 °F |230°C |yes yes
140 °F 60 °C T2 446 °F |230°C |No No
140 °F 60 °C T3 320°F |160°C |yes yes
158 °F 70 °C T4 248 °F |120°C |No No
158 °F 70 °C T4 212 °F 100 °C |yes yes
104 °F 40 °C T5 140 °F |60 °C yes yes
86 °F 30 °C T6 86 °F 30 °C yes yes

1) Order code "Explosion protection and approvals* (versions 9, 10); refer to chapter ,Ordering Information“ on page 50.
2) "IS" installation in accordance with Installation Drawing SDM-10-A0253.
3) For connection to an intrinsically safe circuit.
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Table 2: Analog indicator with alarm signaling unit (temperature data for FM in °F, for cCSAus in °C)

Order Labeling Terminals |Electrical Tamb Tamp Temp. | Tredium Insula- | Heating
code? values -568 °F ... |-50 °C ... | class Maximum tion jacket

F3 FM 417422 U =16V 104 °F 40 °C T1 824 °F 440 °C | No No
XP/CLI/DIV1/GPABCD/ 51/522  |lnax = 25 mA 104 °F 40 °C T1 707 °F  |375°C |yes No
T6...T1 Pmax = 64 MW | 104 °F |40 °C T1 500 °F | 260 °C |yes yes
122 °F 50 °C T1 572 °F |300°C |yes No
DIP/CLIIL, III/DIV1/GPEFG/ 122 °F 50 °C T2 554 °F 290 °C |yes No
T6...T1 122 °F |50 °C T2 428 °F | 220°C |yes yes
140 °F 60 °C T2 608 °F | 320 °C |No No
CLI,ZN1AEXdIICTS6..T1 140°F |60 °C T2 446 °F  |230°C |yes No
140 °F 60 °C T3 338 °F 170°C |yes yes
cCSAus 158 °F |70 °C T3 383°F |195°C |No No
XP/CLI/DIV1/GPBCD/T6...T1 158 °F 70 °C T3 302°F |150°C |yes No
158 °F 70 °C T4 266 °F 130 °C |yes yes
DIP/CLII II/DIV1/GPEFG/ 158 °F 70 °C T5 203°F |95°C |yes ves
T6..T1 140°F  |60°C | T6 176 °F  |80°C |yes yes
417422 |Upax =16V 104 °F 40 °C T1 824 °F | 440 °C |No No
ExdliCTe...T1 51/522 |lac=52mA  |104°F |40°C | T 707 °F  |375°C |yes No
Pmax = 169 mW | 104 °F 40 °C T1 500 °F | 260 °C |yes yes
DIP A21 TA 85°C 10 Tregium 122°F  |50°C | T 572°F |300°C |yes No
122 °F 50 °C T2 554 °F 290 °C |yes No
122 °F 50 °C T2 428°F 220°C |yes yes
140 °F 60 °C T2 608 °F 320°C |No No
140 °F 60 °C T2 446 °F 230 °C |yes No
140 °F 60 °C T3 338 °F 170°C |yes yes
158 °F 70 °C T3 383 °F 195 °C |[No No
158 °F 70 °C T3 302 °F 150 °C |yes No
158 °F 70 °C T4 266 °F  |130°C |yes yes
140 °F 60 °C T5 140 °F 60 °C yes yes
122 °F 50 °C 5 194°F |90°C |No yes
104 °F 40 °C T6 140°F |60°C |yes yes
417422 |Upax =16V 104 °F 40 °C T 824 °F 440°C | No No
51/522  |lax =76 MA 104 °F 40 °C T1 590 °F  |310°C |yes No
Prax = 242 mW | 104 °F 40 °C T2 374 °F 190 °C |yes yes
122 °F 50 °C T2 644 °F 340 °C |No No
122 °F 50 °C T2 446 °F 230 °C |yes yes
140 °F 60 °C T2 446°F 230°C |No No
140 °F 60 °C T3 320 °F 160 °C |yes yes
1568 °F 70 °C T4 248 °F 120°C |No No
158 °F 70 °C T4 212 °F 100 °C |yes yes
104 °F 40 °C T5 140 °F 60 °C yes yes
86 °F 30 °C 6 86 °F 30°C |yes yes

1) Order code "Explosion protection and approvals” (versions 9, 10); refer to chapter ,Ordering Information“ on page 50.
2) For connection to a non-intrinsically safe circuit.
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Table 3: Analog indicator with / without alarm signaling unit (temperature data for FM in °F, for cCSAus in °C)

Order Labeling Terminals | Electrical values| T, Tamb Temp. | Thegium Insula- | Heating
code’) -58 °F ... |-50 °C ... | class Maximum tion jacket
F32. FM 417429 | Upax =16V 104 °F 40 °C T1 824 °F | 440°C |No No
F42) NI/CL I,Il / DIV 2 / GP ABCDFG / 51/529 Imax = 256 mA 104 °F 40 °C T1 707 °F | 375°C |yes No
T5...T1 Prmax = 64 MW | 104 °F |40 °C T 500 °F [260°C |yes yes
122 °F 50 °C T1 572 °F |300°C |yes No
NI/ CLIIN/T5...T1 122 °F 50 °C T2 554 °F 290 °C | yes No
122 °F 50 °C T2 428°F 220°C yes yes
CLII, ZN 2 AEx nA II'T5...T1 140 °F |60 °C T2 608 °F |320°C |No No
140 °F 60 °C T2 446 °F |230°C |yes No
cCSAus 140 °F |60 °C T3 338°F |170°C |vyes yes
NI /CL I,Il / DIV 2 / GP ABCDFG / 158 °F 70 °C T3 383°F [195°C |No No
75..M1 158 °F | 70°C T3 302°F |150°C |yes No
158 °F 70 °C T4 266 °F |130°C |yes yes
NIZCLIN/TS... T 158°F |70°C |75 203°F |95°C |yes yes
41/ 429 Umax =16V 104 °F 40 °C T1 824 °F |440°C |No No
ExnAllT6...T1 51/529 |l =52mA | 104°F |40°C | T1 707 °F |375°C |yes No
Prax = 169 MW | 104 °F |40 °C T1 500 °F |260°C |yes yes
DIP A21 TA 85°C 10 Tregium 122°F  |50°C | T 572°F [300°C |yes No
122 °F 50 °C T2 554 °F 290 °C |yes No
122 °F 50 °C T2 428°F 220°C yes yes
140 °F 60 °C T2 608 °F |320°C |No No
140 °F 60 °C T2 446 °F | 280°C |yes No
140 °F 60 °C T3 338°F |170°C |yes yes
158 °F 70 °C T3 383 °F 195°C | No No
158 °F 70 °C T3 302 °F 150 °C |yes No
158 °F 70 °C T4 266 °F | 130 °C |yes yes
140 °F 60 °C T5 140 °F |60 °C yes yes
122 °F 50 °C T5 194 °F |90 °C No yes
41 /429 Umax= 16 V 104 °F 40 °C T1 824 °F | 440°C No No
51 /529 Imax = 76 mA 104 °F 40 °C T1 590 °F [310°C |yes No
Pmax = 242 104 °F 40 °C T2 374 °F |190°C |yes yes
mw 122 °F 50 °C T2 644 °F |340°C |No No
122 °F 50 °C T2 446 °F | 230°C |yes yes
140 °F 60 °C T2 446°F 230 °C |No No
140 °F 60 °C T3 320 °F | 160 °C |yes yes
158 °F 70 °C T4 248 °F 120°C | No No
158 °F 70 °C T4 212°F |100°C |yes yes
104 °F 40 °C T5 140°F |60 °C yes yes

1) Order code "Explosion protection and approvals® (versions 9, 10); refer to chapter ,Ordering Information* on page 50.
2) For connection in Division 2 or Zone 2.
3) For connection to a non-intrinsically safe circuit.
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Table 4: Analog indicator with transmitter, with or without LCD indicator (temperature data for FM in °F, for cCSAus in °C)

Order Labeling Terminals | Electrical values| T, Tamb Temp. | Thegium Insula- | Heating
code? -568 °F ... | -50 °C ... | class Maximum tion jacket
F3, F4 FM 31/3229 |U;=30V 104 °F 40 °C T 824 °F | 440°C |No No
IS/ CLLILII/DIV1/GP l;=110 mA 104 °F 40 °C T 707 °F | 375°C |yes No
ABCDEFG / T4...T1 Py =770 mw 104 °F 40 °C T 500 °F | 260 °C |yes yes
DIP/CLILIII/DIV1/GPEFG/ C,=5.3nF 122 °F 50 °C T 572 °F |300°C |yes No
T6...T1 L =266 pH 122 °F 50 °C T2 554 °F |290°C |yes No
CLI,ZN 1 AExia lIC T4...T1 122 °F 50 °C T2 428°F 220°C  |yes yes
417422 |U;=30V 140 °F 60 °C T2 608 °F |320°C |No No
cCSAus li = 30 mA 140°F |60 °C T2 446 °F | 230 °C |yes No
IS/CLLILII/DIV1/GP P =115 mwW 140°F |60 °C T3 338 °F |170°C |yes yes
ABCDEFG /T4..T12 Ci=4.8nF 158°F |70°C |73 383°F [195°C |No No
DIP/CLILIII/DIV1/GPEFG/ L =133 pH 158 °F 70 °C T3 302 °F |150°C |yes No
T6..T1 158°F |70°C | T4 257 °F [125°C |yes yes
ExiallC T6...T1
DIP A21 TA 85°C t0 Thedium
F3 FM 31/32% | Upax =46V 104 °F 40 °C T 824 °F | 440°C |No No
XP/CLI/DIV1/GPABCD/ 104 °F 40 °C T1 707 °F | 375°C |yes No
T6...T1 104 °F 40 °C T 500 °F | 260 °C |yes yes
DIP/CLIL N/ DIV1/GPEFG/ 122 °F 50 °C T 572 °F |300°C |yes No
T6...T1 122 °F 50 °C T2 554 °F |290°C |yes No
CLI,ZN 1 AExd IIC T6...T1 122 °F 50 °C T2 428°F 220 °C |yes yes
417429 | Upax =30V 140 °F 60 °C T2 608 °F |320 °C | No No
cCSAus Imax = 30 MA 140°F |60 °C T2 446 °F  |230°C  |yes No
XP/CLI/DIV1/GPBCD/ Pmax=115mW | 140°F |60 °C T3 338°F |170°C |yes yes
T6..T1 140 °F |60 °C T4 266 °F  [130°C |yes yes
DIP/CLIL N/ DIV1/GPEFG/ 140 °F 60 °C T5 203 °F |95 °C yes yes
T6..T1 140°F |60°C |Te 176 °F |80°C  |yes yes
Ex dIIC T6...T1
DIP A21 TA 85°C 10 Tedium
1) Order code "Explosion protection and approvals” (versions 9, 10); refer to chapter ,Ordering Information“ on page 50.
2) For connection to an intrinsically safe circuit.
3) Installation in accordance with Installation Drawing SDM-10-A0253.
4) For connection to a non-intrinsically safe circuit.
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Continuation of Table 4: Analog indicator with transmitter, with or without LCD indicator (temperature data for FM in °F, for cCSAus in °C)

Order Labeling Terminals | Electrical values| T, Tamb Temp. | Tegium Insula- | Heating
code’ -58 °F ... |-50 °C ... | class Maximum tion jacket
F39, FM 31/324 Umax = 46V 104 °F 104 °F T1 824 °F |440°C |No No
F45 NI /CL 1,11 / DIV 2 / GP ABCDFG / 104 °F 104 °F T1 707 °F | 375°C |yes No
T4..T1 104 °F 104 °F T1 500 °F | 260 °C |yes yes
NI/ CL I/ T4...T1 122 °F 122 °F T1 572 °F |300°C |yes No
CL Il, ZN 2 AEx nA [nL] IIC T4...T1 122 °F 122 °F T2 554 °F |290°C |yes No
122 °F 122 °F T2 428°F 220 °C |yes yes
cCSAus 140°F  |140°F  |T2 608 °F 320 °C |No No
NI/CL LI/ DIV 2/ GP ABCDFG/ | 41 /429 | Upa =30V 140 °F |60 °C T2 446 °F |230°C |yes No
T4..T1 lmax = 30 MA 140°F |60 °C T3 338°F |170°C |yes yes
NI/CLII/T4..T1 Prax =115 mW | 1588 °F |70 °C T3 383°F [195°C |No No
ExnA [nL] 1IC T4...T1 158°F  |70°C  |T3 302 °F |150°C |yes No
DIP A21 TA 85°C t0 Tredium 158°F | 70°C T4 266 °F |130°C |yes yes
168 °F 70 °C T5 203 °F |95°C yes yes
86 °F 30 °C T6 77 °F 25 °C yes yes
1) Order code "Explosion protection and approvals* (version digit No. 9, 10); refer to chapter ,Ordering Information“ on page 50.
2) For connection to an intrinsically safe circuit.
3) Installation in accordance with Installation Drawing SDM-10-A0253.
4) For connection to a non-intrinsically safe circuit.
5) For connection in Division 2 or Zone 2.
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Electrical connections

FAM540-E/F — 1, Re
\—/ ﬂ p’ E :é I (\‘/)_/—h @ 4..20 mA
O 0 0

20 T
FAM540-A/B/C/D X
n 52 H— 1
| L2 S
% e} ) @
é‘@ E G10447

Fig. 28: FM / cCSAus electrical connection
@ FM Approved IS Barrier @ Potential equalization

Terminal Function
31/32 Power supply / current output / HART output
41/ 42 Binary output
Alarm signaling unit (min.)
51/52 Alarm signaling unit (max.)
1,8
1,6
1,4
1,2
:"
08T
06
0,4
0,2
0 14 283 46
20 ) 40 50 Uy [V]
IS ;
XP, DIP, NI, S
G10446

Fig. 29: Terminals 31 / 32, power supply / load
Uy, Power supply
Rg Maximum permissible load in the power supply (z. B. indicator)

The minimum voltage U, = 0 V is based on a load of 0 Q.
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Installation instructions

The concept of intrinsic safety enables multiple intrinsic safety

devices with FM or CSA approval to be interconnected,

without entity parameters being examined specifically, subject
to observation of the following conditions:

— UgorV,orV,<0Vmax,l,orlgorl <l . C,orC, =G,
+ Ccable| I—a or I—o = Li + Lcable| l:)o = F)i-

— For installation in Class Il and Il environments, dust-proof
ignition blocks must be used.

— Devices connected to such apparatus must not use or
generate rms or direct voltages in excess of 250 V.

— Installation must meet the requirements of ANSI /

ISA RP 12.6 "Installation of Intrinsically Safe Systems for
Hazardous (Classified) Locations" and the National
Electrical Code (ANSI / NFPA 70) sections 504, 505 and
CEC.

— The configuration of the associated apparatus must have
Factory Mutual Research and CSA approval in accordance
with the entity concept.

— Devices must be installed in compliance with the
manufacturer-supplied installation drawing of the
associated apparatus.

— Changes to drawings are only permitted subject to prior
approval from Factory Mutual Research and CSA.

— Only shielded twisted pair cables may be used (see
above).

NOTE

For intrinsically safe installations, the FAM540 must be
installed as illustrated in the "Intrinsic Safety Control Drawing
SDM-10-A0253".



Earthing Power supply
Installation must comply with the requirements of the

G10433
Fig. 30: Earthing —

Earthing terminal
Potential equalization in accordance with EN 60079-0

The FAM540 housing must be correctly earthed in order to
ensure proper function and safe operation.

Copper wires with a minimum cross-section of 6 mm?
(AWG 10) must be used to connect to the potential
equalization.

1 NOTE

The operator must ensure that when connecting the
protective earth (PE), there are no potential differences
between protective earth (PE) and potential equalization,
even in the event of a fault.

Signal cable

For ambient temperatures below 5 °C (41 °F) or above

40 °C (104 °F), signal cables that are suited for the
minimum/maximum ambient temperatures in question must be
used.

Only use signal cables made from copper, copper-coated
aluminum, or aluminum.

The recommended tightening torque for the terminals is

0.8 Nm (7 in. Ib) or higher, in accordance with the
specification.

National Electric Code® (ANSI / NFPAT70).

Unless specified otherwise in regional or national standards,
power supply lines must be dimensioned to AWG 20.
Installation must be carried out as outlined in the latest edition
of the manufacturer's instruction manual.

A power supply with the following requirements must be used
to provide power:

SELV (safety extra-low voltage) with LPS (current-limited
source) and double or reinforced insulation.

Maximum output current of 8 A (current-limited output).
In accordance with National Electric Code®

(ANSI / NFPA70) connected to NEC class 2.
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Ordering Information

Main ordering information FAMS541

Base model
VA Master FAM541 Metal Cone Variable Area Flowmeter, standard, for FAM541 X X XX XX X X XX X XX
general purposes
Display Type / Output Signal Continued see next
Analog indicator / Without A page
Analog indicator / Min-Alarm B
(Amplifier D163A011U01 ... UO3 as a separate item)
Analog indicator / Max-Alarm C
(Amplifier D163A011U01 ... UO3 as a separate item)
Analog indicator / Min- and Max-Alarm D
(Amplifier D163A011U04 ... UOB as a separate item)
Analog indicator / 4 ... 20 mA with HART protocol
Analog indicator with LCD display / 4 ... 20 mA with HART protocol F
Housing Material / Cable Gland
Aluminium / Cable gland M20 x 1.5 (Indicator type A with blind plug M25 x 1.5) 1
Aluminium / Thread 1/2 in. NPT (Indicator type A with blind plug M25 x 1.5) 2
Stainless steel / Cable gland M20 x 1.5 (Indicator type A with blind plug M25 x 1.5) 1) 3
Stainless steel / Thread 1/2 in. NPT (Indicator type A with blind plug M25 x 1.5) 1) 4
Explosion Protection Certification and Approvals
Without YO
ATEX/ IECEX, (Zone 2/ 21), EX nA, ¢, Ex tD 2) Bt
ATEX / IECEX, (Zone 1/ 21), Ex ia, Ex nA, ¢, Ex tD 2) M
ATEX / [ECEX, (Zone 1/ 21), Ex d, Ex ia, Ex nA, ¢, Ex tD 3) A9
FM / CSA, Class |, Div 1, 2 (Zone 1, 2), XP + IS, NI 4) 58
FM / CSA, Class |, Div 1, 2 (Zone 1, 2), IS, NI 4) F4
Process Connection
Flange F1
Flange with groove (DIN 2512) F2
Female thread metric (DN 25 [1 in.] = PN 100, DN 40 [1-1/2 in.] = PN 40) 5) T
Connection Size
DN 15 (1/2/in.) A
DN 25 (1in.) B
DN 40 (1-1/21in.) N
DN 50 (21in.) C
DN 80 (3in.) D
DN 100 (4 in.) 6) E
Float Design
Standard 1
With gas damping 7) 3
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Main ordering information

VA Master FAM541 Metal Cone Variable Area Flowmeter, standard, for XX X XX

general purposes
Pressure Rating

PN 16 D2

PN 40 D4

PN 63 9 D5

PN 100 8) D6

ASME CL 150 Al

ASME CL 300 A3

ASME CL 600 8) A6

JIS 10K 8) Ji
Design Level

(Specified by ABB) X

Tube / Float Combination
(Specified by ABB) See flow range tables. XX

Additional ordering information

VA Master FAM541 Metal Cone Variable Area Flowmeter, standard, for general purposes XX XX XX XX XX XX
Primary

Without, secondary only 10) YO

Standard 11) Y1
Measuring Deviation

Class 1.6 acc. VDE / VDI 3513 11) Al

1 % of full scale AA

4 % of full scale (high viscosity, without calculation) AK

4 % of full scale (high viscosity, with calculation) AL
Material: 3.1, 3.2 Inspection / NACE
Material monitoring with inspection certificate 3.1 acc. EN 10204 C2

Material monitoring with inspection certificate 3.2 acc. EN 10204 C3
Material monitoring NACE MR 01-75 with inspection certificate 3.1 acc. EN 10204 CN
Material: 2.1 Compliance

Declaration of compliance with the order 2.1 acc. EN 10204 C4

Certificates: 3.1 Visual, Dimensional and Functional Test

Inspection certificate 3.1 acc. EN 10204 of visual, dimensional and functional test C6
Certificates: 3.1 PMI Test
Inspection certificate 3.1 acc. EN 10204 of positive material identification PMI CA
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Additional ordering information

VA Master FAM541 Metal Cone Variable Area Flowmeter, standard, for general
purposes

Certificates: 3.1 Pressure Test
Pressure test acc. AD2000
Test package (pressure test, non-destructive test, welder and welding procedure
certificate) (Non-destructive test = X-ray for welding neck flanges, dye penetration
test for slip-on flanges)

XX

CB
CP

Certificates: Calibration, Test Report
Certificate of compliance for calibration 2.1 acc. EN 10204
Inspection certificate 3.1 acc. EN 10204 of calibration, with test report

XX

CM
CE

Other Usage Certifications
Russia - metrological and GOST-R certificate
Kazakhstan - metrological and GOST-K certificate (In preparation)
Ukraine - metrological certificate
Belarus - Metrological Certificate

CG1
CG2
CG3
CG6

Other Explosion Protection Certifications and Approvals
Russia - GOST-Ex and RTN certificate
Kazakhstan - Ex Permission certificate (In preparation)
Ukraine - GOST-Ex and Ex permission certificate (In preparation)
Belarus - GGTN Certificate
INMETRO (Brazil)

XXX

EG7
EG3
EG5
EG9
EB1

Documentation Language
German
English
Language package Western Europe / Scandinavia (Languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV)
Language package Eastern Europe (Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG)

XX

M1

M5
MW
ME

Applications
Degreased for oxygen applications

XX

P1
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Additional ordering information

VA Master FAM541 Metal Cone Variable Area Flowmeter, standard, for general purposes XX XX XX XX XXX
Device Identification Plate
Stainless steel plate with TAG no. TO
Adhesive label with TAG no. 11) TC
Float Material
AISI 316Ti SST (1.4571) 11) F1
Scale Design
Direct reading scale 11) SD
Percentage scale SP
Bargraph 12) SB
Ambient Temperature Range
Extended -40 ... 70 °C (-40 ... 158 °F) / -40 ... 60 °C (-40 ... 140 °F) with Ex protection Exd + Ex tD 13) R5
Standard -20 ... 70 °C (-4 ... 1568 °F) / -20 ... 60 °C (-4 ... 140 °F) with Ex protection Exd + Ex tD 11) R6
Alarm Relay
Amplifier Model KFA5-SR2-Ex1.W, Single Alarm, 115V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C W11
Amplifier Model KFA6-SR2-Ex1.W, Single Alarm, 230 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C W12
Amplifier Model KFD2-SR2-Ex1.W, Single Alarm, 24 VV DC, Ambient Temperature Range -20 ... 60 °C W13
Amplifier Model KFA5-SR2-Ex2.W, Double Alarm, 115V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C W14
Amplifier Model KFAB-SR2-Ex2.W, Double Alarm, 230 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C W15
Amplifier Model KFD2-SR2-Ex2.W, Double Alarm, 24 V DC, Ambient Temperature Range -20 ... 60 °C W16

) Not available with Ex d or XP applications

) Version with analog indicator without output signal: Type of protection "c" only available with ATEX approval
) With Ex d approved cable gland. Not available for analog indicator without output signal

) Only with cable entry 1/2 in. NPT

) Not available with FM / CSA approval, only available in 1 in. and 1-1/2 in. size

) For liquid applications only

) DN 15 ... DN 80 only (1/2 ... 3'in.)

) Not available with DN 40 (1-1/2 in.) and DN 100 (4 in.)

) Not available with DN 40 (1-1/2 in.)

0) For Ex devices upon request

1) Standard, automatically specified by ABB if not specified by customer

2) Recommended for indicator with transmitter 4 ... 20 mA with LCD display
3) Not available with analog indicator with alarm
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VA Master FAM540
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Main ordering information FAM544

Base model

VA Master FAM544 Metal Cone Variable Area Flowmeter, hygienic design, for specific food and
pharmacy applications

Display Type / Output Signal
Analog indicator / Without
Analog indicator / Min-Alarm (Amplifier D163A011U01 ... UO3 as a separate item)
Analog indicator / Max-Alarm (Amplifier D163A011U01 ... UO3 as a separate item)
Analog indicator / Min- and Max-Alarm (Amplifier D163A011U04 ... UO6 as a separate item)
Analog indicator / 4 ... 20 mA with HART protocol
Analog indicator with LCD display / 4 ... 20 mA with HART protocol

mm oo w >

Housing Material / Cable Gland
Aluminium / Cable gland M20 x 1.5 (Indicator type A with blind plug M25x1.5)
Aluminium / Thread 1/2 in. NPT (Indicator type A with blind plug M25x1.5)
Stainless steel / Cable gland M20 x 1.5 (Indicator type A with blind plug M25x1.5)
Stainless steel / Thread 1/2 in. NPT (Indicator type A with blind plug M25x1.5)

AW N =

Explosion Protection Certification and Approvals
Without
ATEX/ IECEX, (Zone 2 / 21), EX nA, c, Ex tD
ATEX/ IECEX, (Zone 1/ 21), Exia, ExnA, c, ExtD
ATEX / [ECEX, (Zone 1/ 21), Ex d, Ex ia, Ex nA, ¢, Ex tD
FM / CSA, Class |, Div 1, 2 (Zone 1, 2), XP + IS, NI
FM / CSA, Class |, Div 1, 2 (Zone 1, 2), IS, NI

& &by

i

XX

Y0
B1
A4
A9
F3
F4

Process Connection
Thread DIN 11851
SMS 1145

Connection Size
DN 25 (1 in.)
DN 40 (1-1/21in.)
DN 50 (21in.)
DN 80 (3in.)
DN 100 (4 in.)

m O O Z2 @

Float Design
Standard

Pressure Rating
PN 6
PN 25
PN 40

XX

DO
D3
D4

Design Level
(Specified by ABB)

Tube / Float Combination
(Specified by ABB.) See flow range tables.
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Additional ordering information

VA Master FAM544 Metal Cone Variable Area Flowmeter, hygienic design, for XX
specific food and pharmacy applications
Primary
Without, secondary only 7) YO
Standard 8 Y1
Measuring Deviation
Class 1.6 acc. VDE / VDI 3513 8)

1 % of full scale
4 % of full scale (high viscosity, without calculation)
4 % of full scale (high viscosity, with calculation)

XX

Al

AK
AL

Material: 3.1, 3.2 Inspection / NACE
Material monitoring with inspection certificate 3.1 acc. EN 10204
Material monitoring with inspection certificate 3.2 acc. EN 10204
Material monitoring NACE MR 01-75 with inspection certificate 3.1 acc. EN 10204

C2
C3
CN

XX XX XX XX XX | XXX

Material: 2.1 Compliance
Declaration of compliance with the order 2.1 acc. EN 10204

C4

Certificates: 3.1 Visual, Dimensional and Functional Test
Inspection certificate 3.1 acc. EN 10204 of visual, dimensional and functional test

C6

Certificates: 3.1 PMI Test
Inspection certificate 3.1 acc. EN 10204 of positive material identification PMI

CA

Certificates: 3.1 Pressure Test
Pressure test acc. AD2000

Test package (pressure test, non-destructive test, welder and welding procedure certificate)

(Non-destructive test = X-ray for welding neck flanges, dye penetration test for slip-on flanges)

CB
CP

Certificates: Calibration, Test Report
Certificate of compliance for calibration 2.1 acc. EN 10204
Inspection certificate 3.1 acc. EN 10204 of calibration, with test report

Other Usage Certifications
Russia - metrological and GOST-R certificate
Kazakhstan - metrological and GOST-K certificate (In preparation)
Ukraine - metrological certificate
Belarus - Metrological Certificate

CM

CE
CG1
CG2
CG3
CG6
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Additional ordering information

VA Master FAM544 Metal Cone Variable Area Flowmeter, hygienic design, for XXX XX XX
specific food and pharmacy applications

Other Explosion Protection Certifications and Approvals
Russia - GOST-Ex and RTN certificate EG7
Kazakhstan - Ex Permission certificate (In preparation) EG3
Ukraine - GOST-Ex and Ex permission certificate (In preparation) EG5
Belarus - GGTN Certificate EG9
INMETRO (Brazil) EB1
Documentation Language

German M1
English 8) M5
Language package Western Europe / Scandinavia (Languages: DE, EN, DA, ES, FR, IT, NL, MW
PT, Fl, SV)
Language package Eastern Europe (Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, ME
RO, BG)

Applications

Degreased for oxygen applications P1

Device Identification Plate
Stainless steel plate with TAG no.
Adhesive label with TAG no. 8)

Float Material
AISI 316Ti SST (1.4571)

XX

Scale Design
Direct reading scale
Percentage scale
Bargraph

SD
SP
SB

Ambient Temperature Range
Extended -40 ... 70 °C (-40 ... 1568 °F) / -40 ... 60 °C (-40 ... 140 °F) with Ex protection Exd + Ex tD
Standard -20 ... 70 °C (-4 ... 158 °F) / -20 ... 60 °C (-4 ... 140 °F) with Ex protection Exd + Ex tD

10)
8)

XX

R5
R6

Alarm relay
Amplifier Model KFA5-SR2-Ex1.W, Single Alarm, 115V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C
Amplifier Model KFAB-SR2-Ex1.W, Single Alarm, 230 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C
Amplifier Model KFD2-SR2-Ex1.W, Single Alarm, 24 VV DC, Ambient Temperature Range -20 ... 60 °C
Amplifier Model KFA5-SR2-Ex2.W, Double Alarm, 115 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C
Amplifier Model KFAB-SR2-Ex2.W, Double Alarm, 230 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C
Amplifier Model KFD2-SR2-Ex2.W, Double Alarm, 24 VV DC, Ambient Temperature Range -20 ... 60 °C

XXX

W11
W12
W13
W14
W15
W16

) Not available with Ex d or XP applications
) Version with analog indicator without output signal: Type of protection "c" only available with ATEX approval
) With Ex d approved cable gland. Not available for analog indicator without output signal

) Only with cable entry 1/2 in. NPT

) For DN 50 and DN 80 (2 in. and 3 in.)

) For DN 25 and DN 40 (1 in. and 1-1/2 in.)

) For Ex devices upon request

) Standard, automatically specified by ABB if not specified by customer

) Recommended for indicator with transmitter 4 ... 20 mA with LCD display

0) Not available with analog indicator with alarm
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Main ordering information FAM545

Base model

VA Master FAM545 Metal Cone Variable Area Flowmeter, PTFE liner, for aggressive FAM545 | X X XX | XX X X XX X XX
measuring media
Display Type / Output Signal
Analog indicator / Without
Analog indicator / Min-Alarm (Amplifier D163A011U01 ... UO3 as a separate item)
Analog indicator / Max-Alarm (Amplifier D163A011U01 ... UO3 as a separate item)
Analog indicator / Min- and Max-Alarm (Amplifier D163A011U04 ... UO6 as a separate item)
Analog indicator / 4 ... 20 mA with HART protocol
Analog indicator with LCD display / 4 ... 20 mA with HART protocol
Housing Material / Cable Gland
Aluminium / Cable gland M20 x 1.5 (Indicator type A with blind plug M25x1.5)
Aluminium / Thread 1/2 in. NPT (Indicator type A with blind plug M25x1.5)
Stainless steel / Cable gland M20 x 1.5 (Indicator type A with blind plug M25x1.5) 1)
Stainless steel / Thread 1/2 in. NPT (Indicator type A with blind plug M25x1.5) 1)
Explosion Protection Certification and Approvals
Without YO
ATEX/ [ECEX, (Zone 2 / 21), Ex nA, ¢, Ex tD 2) Bt
ATEX/ IECEX, (Zone 1/ 21), Ex ia, Ex nA, c, ExtD 2) A4
ATEX / IECEX, (Zone 1/ 21), Ex d, Ex ia, Ex nA, ¢, Ex tD 3) A9
)
)

mm oo W >

A O N =

FM / CSA, Class |, Div 1, 2 (Zone 1, 2), XP + IS, NI 4) F3
FM / CSA, Class |, Div 1, 2 (Zone 1, 2), IS, NI 4) F4
Process Connection

Flange F1

Connection Size

DN 25 (1in.) B

DN 50 (2 in.)

DN 80 (8in.) D
Float Design

Standard 1
Pressure Rating

PN 40 D4

ASME CL 150 Al

ASME CL 300 A3
Design Level

(Specified by ABB) X
Tube / Float Combination

(Specified by ABB.) See flow range tables. XX
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Additional ordering information

VA Master FAM545 Metal Cone Variable Area Flowmeter, PTFE liner, for aggressive XX XX XX XX XX XX XX XX | XXX
measuring media
Primary
Without, secondary only 5) YO
Standard 6) Y1
Measuring Deviation
Class 2.5 acc. VDE / VDI 3513 6) A2
4 % of full scale (high viscosity, without calculation) AK
Material: 3.1, 3.2 Inspection / NACE
Material monitoring with inspection certificate 3.1 acc. EN 10204 c2
Material monitoring with inspection certificate 3.2 acc. EN 10204 C3
Material monitoring NACE MR 01-75 with inspection certificate 3.1 acc. EN 10204 CN
Material: 2.1 Compliance
Declaration of compliance with the order 2.1 acc. EN 10204 C4
Certificates: 3.1 Visual, Dimensional and Functional Test
Inspection certificate 3.1 acc. EN 10204 of visual, dimensional and functional test C6
Certificates: 3.1 PMI Test
Inspection certificate 3.1 acc. EN 10204 of positive material identification PMI CA
Certificates: 3.1 Pressure Test
Pressure test acc. AD2000 CB
Test package (pressure test, non-destructive test, welder and welding procedure certificate) CP
(Non-destructive test = X-ray for welding neck flanges, dye penetration test for slip-on flanges)
Certificates: Calibration, Test Report
Certificate of compliance for calibration 2.1 acc. EN 10204 CM
Inspection certificate 3.1 acc. EN 10204 of calibration, with test report CE
Other Usage Certifications
Russia - metrological and GOST-R certificate CG1
Kazakhstan - metrological and GOST-K certificate (In preparation) CG2
Ukraine - metrological certificate CG3
Belarus - Metrological Certificate CG6
Other Explosion Protection Certifications and Approvals
Russia - GOST-Ex and RTN certificate
Kazakhstan - Ex Permission certificate (In preparation)
Ukraine - GOST-Ex and Ex permission certificate (In preparation)
Belarus - GGTN Certificate
INMETRO (Brazil)

XXX

EG7
EG3
EGS
EG9
EB1
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Additional ordering information

VA Master FAM545 Metal Cone Variable Area Flowmeter, PTFE liner, for aggressive measuring media XX | XX | XX | XX | XX | XX | XX
Documentation Language

German M1

English 6) M5

Language package Western Europe / Scandinavia (Languages: DE, EN, DA, ES, FR, IT, NL, PT, FI, SV) MW

Language package Eastern Europe (Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME
Applications

Degreased for oxygen applications P1

Device Identification Plate
Stainless steel plate with TAG no. TO
Adhesive label with TAG no. 6) TC

Float Material
PTFE 6 F2
Scale Design

Direct reading scale 6) SD
Percentage scale SP
Bargraph 7) SB

Ambient Temperature Range
Extended -40 ... 70 °C (-40 ... 158 °F) / -40 ... 60 °C (-40 ... 140 °F) with Ex protection Exd + Ex tD 8) R5
Standard -20 ... 70 °C (-4 ... 158 °F) / -20 ... 60 °C (-4 ... 140 °F) with Ex protection Exd + Ex tD 6) R6

Alarm relay
Amplifier Model KFA5-SR2-Ex1.W, Single Alarm, 115V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C W11
Amplifier Model KFA6-SR2-Ex1.W, Single Alarm, 230 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C W12
Amplifier Model KFD2-SR2-Ex1.W, Single Alarm, 24 V DC, Ambient Temperature Range -20 ... 60 °C W13
Amplifier Model KFA5-SR2-Ex2.W, Double Alarm, 115 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C W14
Amplifier Model KFA6-SR2-Ex2.W, Double Alarm, 230 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C W15
Amplifier Model KFD2-SR2-Ex2.W, Double Alarm, 24 V DC, Ambient Temperature Range -20 ... 60 °C W16

Not available with Ex d or XP applications

Version with analog indicator without output signal: Type of protection "c" only available with ATEX approval
With Ex d approved cable gland. Not available for analog indicator without output signal

Only with cable entry 1/2 in. NPT

For Ex devices upon request

Standard, automatically specified by ABB if not specified by customer

Recommended for indicator with transmitter 4 ... 20 mA with LCD display

Not available with analog indicator with alarm

XN LON
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Main ordering information FAMS546

Base model

VA Master FAM546 Metal Cone Variable Area Flowmeter, with steam jacket, for FAM546| X X
temperature-sensitive applications

Display Type / Output Signal
Analog indicator / Without
Analog indicator / Min-Alarm (Amplifier D163A011U01 ... UO3 as a separate item)
Analog indicator / Max-Alarm (Amplifier D163A011U01 ... UO3 as a separate item)
Analog indicator / Min- and Max-Alarm (Amplifier D163A011U04 ... UO6 as a separate item)
Analog indicator / 4 ... 20 mA with HART protocol
Analog indicator with LCD display / 4 ... 20 mA with HART protocol
Housing Material / Cable Gland
Aluminium / Cable gland M20 x 1.5 (Indicator type A with blind plug M25x1.5)
Aluminium / Thread 1/2 in. NPT (Indicator type A with blind plug M25x1.5)
Stainless steel / Cable gland M20 x 1.5 (Indicator type A with blind plug M25x1.5) 1)

mm oo W >

A O N =

Stainless steel / Thread 1/2 in. NPT (Indicator type A with blind plug M25x1.5) 1)

Explosion Protection Certification and Approvals
Without
ATEX/ IECEX, (Zone 2 / 21), EX nA, c, Ex tD
ATEX/ IECEX, (Zone 1/ 21), Exia, ExnA, c, ExtD
ATEX / [ECEX, (Zone 1/ 21), Ex d, Ex ia, Ex nA, ¢, Ex tD
FM / CSA, Class |, Div 1, 2 (Zone 1, 2), XP + IS, NI
FM / CSA, Class |, Div 1, 2 (Zone 1, 2), IS, NI

N

S L8P e

N

XX

Y0
B1
A4
A9
F3
F4

Process Connection

Flange

XX

F1

Connection Size
DN 25 (1 in.)
DN 50 (2 in.)
DN 80 (3 in.)
DN 100 (4 in.)

m O O @

Float Design
Standard
With gas damping

Pressure Rating
PN 16
PN 40
PN 63
PN 100
ASME CL 150
ASME CL 300
ASME CL 600

XX

D2
D4
D5
D6
Al
A3
AB

Continued
see next
page
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Main ordering information

VA Master FAM546 Metal Cone Variable Area Flowmeter, with steam jacket, for X XX
temperature-sensitive applications

Design Level
(Specified by ABB) X
Tube / Float Combination

(Specified by ABB.) See flow range tables. XX

Additional ordering information

VA Master FAM546 Metal Cone Variable Area Flowmeter, with steam jacket, for XX XX XX XX XX XX XX XX XXX
temperature-sensitive applications
Primary
Without, secondary only 5) YO
Standard 6) Y1
Measuring Deviation
Class 1.6 acc. VDE / VDI 3513 6) A1l
1 % of full scale AA
4 % of full scale (high viscosity, without calculation) AK
4 % of full scale (high viscosity, with calculation) AL
Material: 3.1, 3.2 Inspection / NACE
Material monitoring with inspection certificate 3.1 acc. EN 10204 c2
Material monitoring with inspection certificate 3.2 acc. EN 10204 C3
Material monitoring NACE MR 01-75 with inspection certificate 3.1 acc. EN 10204 CN
Material: 2.1 Compliance
Declaration of compliance with the order 2.1 acc. EN 10204 C4
Certificates: 3.1 Visual, Dimensional and Functional Test
Inspection certificate 3.1 acc. EN 10204 of visual, dimensional and functional test C6
Certificates: 3.1 PMI Test
Inspection certificate 3.1 acc. EN 10204 of positive material identification PMI CA
Certificates: 3.1 Pressure Test
Pressure test acc. AD2000 CB
Test package (pressure test, non-destructive test, welder and welding procedure certificate) CP

(Non-destructive test = X-ray for welding neck flanges, dye penetration test for slip-on flanges)

Certificates: Calibration, Test Report

Certificate of compliance for calibration 2.1 acc. EN 10204 CM
Inspection certificate 3.1 acc. EN 10204 of calibration, with test report CE

Other Usage Certifications
Russia - metrological and GOST-R certificate CG1
Kazakhstan - metrological and GOST-K certificate (In preparation) CcG2
Ukraine - metrological certificate CG3
Belarus - Metrological Certificate CG6
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VA Master FAM540
Metal Cone Variable Area Flowmeter

Additional ordering information

VA Master FAM546 Metal Cone Variable Area Flowmeter, with steam jacket, for XXX XX XX
temperature-sensitive applications

Other Explosion Protection Certifications and Approvals
Russia - GOST-Ex and RTN certificate EG7
Kazakhstan - Ex Permission certificate (In preparation) EG3
Ukraine - GOST-Ex and Ex permission certificate (In preparation) EG5
Belarus - GGTN Certificate EG9
INMETRO (Brazil) EB1
Documentation Language

German M1

English 6) M5

Language package Western Europe / Scandinavia (Languages: DE, EN, DA, ES, FR, IT, MW

NL, PT, FI, SV)

Language package Eastern Europe (Languages: DE, EL, CS, ET, LV, LT, HU, PL, SK, SL, RO, BG) ME
Applications

Degreased for oxygen applications P1

Device Identification Plate
Stainless steel plate with TAG no.
Adhesive label with TAG no. 6)

XX

Float Material
AISI 316Ti SST (1.4571)

XX

Fi

Scale Design
Direct reading scale
Percentage scale
Bargraph

Ambient Temperature Range
Extended -40 ... 70 °C (-40 ... 158 °F) / -40 ... 60 °C (-40 ... 140 °F) with Ex protection Exd + Ex tD
Standard -20 ... 70 °C (-4 ... 158 °F) / -20 ... 60 °C (-4 ... 140 °F) with Ex protection Exd + Ex tD

XX

R5
R6

Alarm relay
Amplifier Model KFA5-SR2-Ex1.W, Single Alarm, 115 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C
Amplifier Model KFAB-SR2-Ex1.W, Single Alarm, 230 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C
Amplifier Model KFD2-SR2-Ex1.W, Single Alarm, 24 VV DC, Ambient Temperature Range -20 ... 60 °C
Amplifier Model KFA5-SR2-Ex2.W, Double Alarm, 115 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C
Amplifier Model KFAB-SR2-Ex2.W, Double Alarm, 230 V AC 50 / 60 Hz, Ambient Temperature Range -20 ... 60 °C
Amplifier Model KFD2-SR2-Ex2.W, Double Alarm, 24 VV DC, Ambient Temperature Range -20 ... 60 °C

Wi
W12
W13
W14
W15
W16

Not available with Ex d or XP applications

Version with analog indicator without output signal: Type of protection "c" only available with ATEX approval
With Ex d approved cable gland. Not available for analog indicator without output signal

Only with cable entry 1/2 in. NPT

For Ex devices upon request

Standard, automatically specified by ABB if not specified by customer

Recommended for indicator with transmitter 4 ... 20 mA with LCD display

Not available with analog indicator with alarm

SNegLrNz

Trademarks

® HART is a registered trademark of FieldComm Group, Austin, Texas,

USA

® Buna-N is a registered trademark of DuPont Dow Elastomers.

™ Hastelloy C-2 is a Haynes International trademark

62 DS/FAM540-EN Rev. D | VA Master FAM540



Questionnaire

Customer: Date:
Ms./Mr.: Department:
Telephone: Fax:

Measuring medium: |
] liquid contaminated [ Yes
] gaseous I No
] transparent Solids content [ Yes
] non-transparent I No
[ translucent Size__________
Flow rate: min. norm. max.
O 1/min O wn O m3/min I m3/min
O ecm®/min O kg/min O g/min | kg/h
Oother
If a vol. gas measurement refers to standard state, (Qv)n should be added to the flow rate unit.
Operating temperature: standard _____ max. _
Operating pressure: Upstream pressure (P1) _____ _ Downstream pressure(P1) _____ max. -
Gases: Standard density (pn) ______ kg/m®  Viscosity _____ mPa s
Fluid: Concentration _____ vol. % _________ Weight %
Density at operating temperature e kg/dm3
Viscosity at operating temperature mPa s
Materials: Meter tube
Variable area
Gaskets
Other wetted parts
Connectors: inlet et O right O front [ rear [J from below
Outlet O et O right O front O rear O upward
O Thread O Flange [ Hose nozzle
[Ihreaded spuds in accordance with DIN 11851 other ___

Installation type:

[ cable assembly
[ Panel mounting

O wall mounting
O Flush mounting

Display on device: [J % scale [Jbk/Ds up to 1/4" size with flow rate table
O Directly readable product scale
Transmitter, electrical: Jo..20mA (J4..20mA OEex [J Non-Ex

Limit switch

[ Min. contact [J Max. contact

I Min. and max. contact

Notes:
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Contact us

ABB Limited

Process Automation

Howard Road, St. Neots
Cambridgeshire, PE19 8EU

UK

Tel: +44 (0) 870 600 6122

Fax:  +44 (0)1480 213 339

Mail:  enquiries.mp.uk@gb.abb.com

ABB Inc.

Process Automation
125 E. County Line Road
Warminster, PA 18974
USA

Tel: +1 215 674 6000
Fax: +1215674 7183

ABB Automation Products GmbH
Process Automation

Dransfelder Str. 2

37079 Goettingen

Germany

Tel: +49 551 905-0

Fax: +49 551 905-777

www.abb.com/flow

Note

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

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

Copyright© 2015 ABB
All rights reserved
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