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Loading & off-loading
Metering, safety, security, identification, reporting
& data transfer

Sias SOl glgaiuvs m

Tank Gauging:
Monitoring of tanks using national and international
standards (gauge, protocol, display)

i 3lge g g 3upS Cupprom
Business management:
Transfer and use of the operational data to
improve "business” processes like order entry,
invoicing, consolidation

Ciludar Cupeso B
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Visualization and supervisory control of the sub-
modules for site overview

itul Cupso W

Safety management:
Overfill, fire & gas and ESD systems, grounding,
security, access controls, surveillance video monitoring

lgaingjdloafSyig Siailym
Blending and additive injection:

Inline product blending including valve and
ratio controls
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| Prassure

Process and differential pressure
measurement in acids, sludges,
gases of vapors

Transducer

A compact pressure
transducer with preset
measuring range. The
Cerabar product family
offers robust ceramic
sensors up to 40 bar
or metal sensors up to
400 bar for absolute
and overpressure
measurements.

Analog and digital
transmitters

Flexible device platform
for universal application
in your processes. This
includes FDA-compliant
materials and aseptic
connections that are
especially suitable for
hygienic applications.
The analeg digital
transmitters are
available with the
following electronics
variants: analog,

HART®, PROFIBUS®

PA or FOUNDATION™
Fieldbus.

)

Pressure

Pressure switch

For safe measurement
and monitoring of
absolute pressure and
overpressure in gases,
vapors and fluids.
Smooth operation with
display and on-site
operation as well as a
modular adapter system
for easy connection to
all processes.

Digital transmitters
These high-end pressure
transmitters offer

you a comprehensive
safety package and an
intelligent operation and
device concept. Reliable
data management is
provided in the form

of HistoROM. The

digital transmitters are
developed, constructed
and manufactured

in compliance up

to SIL 3/1EC 61508
(homogeneous
redundancy).



m Level

Continuous level measurement and point level detection

in fluids and bulk solids

Hydrostatic

Level optimized pressure
sensor cell for measurement
in fluids, pastes and sludges.
Independent of foam
formation and changing
product properties.
Temperatures up to 400 °C;
pressures Up to 40 bar.

Conductive

Easy, cost-effective

level limit detection in
conductive fluids such

as water, wastewater,
liquid foodstuffs etc.
Temperatures up to 100°C;
pressures up to 10 bar.

Differential pressure

Level measurement in
closed, pressurized vessels.
Mot affected by dielectric
constant, foam, turbulences
or abstacles,

Temperatures up to 400 °C;
pressures up to 420 bar.

Paddle switch

Low-cost point level switch
for bulk solids of all kinds
up to a grain size of 50 mm,
solid weight = 100 g/l.
Temperatures up to 80°C;
pressures up to 0.8 bar.

Capacitance

Point level detection

and continuous level
measurement in fluids

and bulk solids. Even with
aggressive media and heavy
build-up; condensate-proof,
Temperatures up to 400 °C;
pressures up to 100 bar.

L]
Electromechanical
level system
Robust, mechanical system
for measurement in bulk
solids for applications in
high vessels (up to 70 m).
Unaffected by heavy dust
formation. Temperatures

up to 230 °C; pressures
up to 3 bar.

Level
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m Level

Continuous level measurement and point level detection

in fluids and bulk solids

Radar

Continuous non-contact
Time-of-Flight
measurement in fluids and
bulk salids, even under
extreme conditions such as
changes of medium,

gas formation, vapor,
vacuum.

Temperatures up to 450 °C;
pressures up to 160 bar.

Radiometry
MNon-contact external
measurement. For all
extreme applications
{e.g. toxic or highly
aggressive media).
Any temperature, any
pressure.

Ultrasonic

Continuous non-contact
Time-of-Flight
measurement in fluids

and bulk solids.
Independent of specific
medium properties.
Temperatures up to 150 °C;
pressures up to 4 bar.

Vibronics for fluids

Point level switch for all
fluids even in the presence
of build-up, turbulence or
air bubbles. Independent
of the electrical properties
of the medium.
Temperatures up to 280 °C;
pressures up to 100 bar.

Level

Guided radar

Continuous Time-of-Flight
measurement in fluids and
bulk solids. Independent of
product properties such as
humidity, density, dielectric
constant etc,

Reliable and safe interface
measurement even

with emulsion layers.
Temperatures up to 450°C;
pressures up to 400 bar.

| T

Vibronics for solids
Point level detection in

all kinds of bulk solids

up to a maximum

grain size of approx.

10 mm. Calibration-

free, maintenance-free.
Temperatures up to 280 °C;
pressures up to 25 bar.



B Temperature

Sensors and transmitters for temperature measurement

in the process industry

: g

Head transmitters

Design according to DIN EN 50446,

T

Resistance thermometers
Modular or compact design for
hygienic, industrial or heavy duty
applications.

Thermocouples

For measurements at high
temperatures even under the
most difficult conditions.

! [J

DIN rail transmitters

For 35 mm mounting rails
ensuring safe, process-near
transmission of the sensor signal.

Field transmitters

~ With on-site display (optional)

for optimum safety and reliability
requirements.

-

Ny
-

it

Temperature switches

For monitoring, display

and regulation of process
temperatures. Available with
various process connections
{standard and hygienic). The
sensors can be used in measuring
ranges from -50 to 200+ °C.

*

Temperature
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m Flow

High-performance instruments for the
flow measurerment of liquids, gases and steam

D

Electromagnetic

Universal measuring principle for

all conductive liquids. Virtually
independent of pressure, density,
ternperature and viscosity. Even
liquids with solids can be measured,
e.q. ore slurry or cellulose pulps. Over
2 million Endress+Hauser magmeters
installed since 1977!

Sizes: DN 2 to 2400

b

f,f

Direct mass flow measurement of
gases with low process pressure up
to 40 bar, Measuring principle with
a high operable flow range (1001}
and an excellent low-end sensitivity.
MNegligible pressure loss.

Sizes: DN 15 to 1500.

Coriolis

Universal measuring principle for
liquids and gases. Multivariable
sensors: simultaneous and direct
measurement of mass flow,
density, temperature and viscosity,
Independent of the physical fluid
properties.

Sizes: DN 1 to 400 (max. 4100 t/h).

Flow

Ultrasonic

Volume flow measurement

of clean liquids, regardless of
electrical conductivity with either
clamp-on or inline sensor type.
Ultrasonic measurement enables
cost-effective and economical

flow metering anywhere in the
process. Independent of pressure,
temperature and the physical fluid
properties, Special devices for
measuring wet or dirty gases at low
pressures, e.g. biogas or land fill gas.
Sizes: DN 15 to 4000.

&

Differential pressure (DP)
Universally applicable for liquids,
gases and steam up to 420 bar and
1000 “C. Robust primary element
as it is completely mechanical
with no moving parts.

The transmitter can be replaced
during operation, e.g. for
maintenance or modernization
of the measuring point without
interrupting the process.

Sizes: DN 10 to 4000,

Vortex

Universally applicable for the
measurement of liquids, gases and
steam. Extremely robust with regard
to external vibrations, dirt, water
hammer and temperature shocks.
Largely independent of changes in
pressure, temperature and viscosity.
High long-term stability, no zero point
drift. Efficient steam plant operation
thanks to the only wet steam
detection of its kKind in the world.
Sizes: DN 15 to 300.



m Liquid analysis

Comprehensive product range for all analytical parameters

PH/CQRP

Glass and glass-free Memosens
sensors, transmitters and
assemblies for standard, hygienic
and hazardous applications; fully
automated cleaning, calibration
and measuring systems.

R l

Oxygen

Amperometric and optical
Memosens sensors, transmitters
and assemblies for all
applications, including hazardous
areas, hygienic processes and
trace measurement.

Transmitters

Ligquiline transmitters featuring
all common fieldbuses; suitable
for all applications including
hazardous areas and hygienic
processes; multichannel and
multiparameter devices for field
or DIN rail installation,

Conductivity

Conductive and toroidal
Memaosens sensors and
transmitters for all measuring
ranges in standard, hygienic and
hazardous applications; compact
measuring devices, calibration
and verification systems.

Disinfection (chlorine)
Amperometric Memosens
sensars for water treatment and
swirmming pools; flow assembly
for simultanecus measurement
of chlarine and pH/ORP.

Ix -
;1.
i‘ 5
. 7

Process photometers

Process photometers for accurate
concentration measurement

by determining UV absorption,
NIR absorption, color, turbidity
and cell growth; suitable for
hygienic applications and
hazardous areas.

4

|

Turbidity/solids

Optical Memosens sensors and
transmitters for all measuring
ranges from lowest turbidity
in drinking water to solids

in wastewater applications;
ultrasonic sludge level
measurement.

Analyzers

Colorimetric analyzers as well as
optical and ion-selective sensors
for monitoring of nutrients,
erganic load and metals; Liguiline
system analyzers and sample
preparation systems available
with Memosens technology.

o —

Samplers

Portable and stationary samplers
with Memosens technology for
automatic sampling, defined
distribution and safe preservation
of liquid samples.
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®m Interface level measurement

Suitable measuring principles for your individual interface application

Multiparameter

The name of the
innovation in interface
measurement is FMP55
Multiparameter. This
instrument combines the
advantages of the
capacitance and guided
radar measuring prin-
ciples, Emulsion layers
may cause signal losses
in interface detection in
guided radar measure-
ments, Only Levelflex
FMP55 Multiparameter
can guarantee safe
measured values for
both the interface and
the aoverall level with
this unique, redundant
measuring system.
Applications up to

200 °C /40 bar.

Radiometry

The gamma source
emits radiation which

is attenuated as it
penetrates the container
wall and the medium.
On the opposite side

of the container, a
detector converts the
radiation received into an
electric signal. Different
interfaces absorb the
radiation differently.

If the transmitter has
been calibrated to the
media by wet calibration
once, a correlation to
the measurement of

the interface results
automatically, unaffected
by process temperature
and pressure.

It
A

Capacitance

Media with a small
dielectric constant (dc)
cause very small changes
of the capacitance value.
Media with a high dc
produce large capacitance
changes. In many
interface applications,
the medium with the
smaller de value is on
top, e.g. in hydrocarbon
on water. The upper
medium merely provides
a minimum contribution
to the overall capacitance
value - the issued

level thus only refers

to the water level (the
interface). Applications
up to 200 °C /100 bar.

_ Guided radar

As the pulses impact
the medium surface,
only part of the sending
pulse is reflected. The
other part penetrates
the medium. As the
signal enters the lower
medium with a higher
dielectric constant

(dc) it is reflected

once mare. Taking the
delayed Time-of-Flight
of the pulse through
the upper medium

into consideration the
distance to the interface
is determined in
addition.

Applications up to

450 °C /400 bar.



m Density and concentration
Quality measurement in liquids

— T —

Vibronic - Liquiphant

Large number of process
connections to choose from.
Suitable for hygienic applications.
Units of density: norm density,
“Brix, “Baumé, “Plato, % volume,
concentration, etc. with 2D and
3D tables. Formula editor to
calculate customer-specific units.
Up to five Liquiphant density
sensors can be connected to the
density computer FMLG21. Direct
installation in tanks and pipes.

Coriolis - Promass

Maximum process dependability,
because density, temperature
and mass flow are all measured
simultaneously. Approval for
custody-transfer applications.
No maintenance necessary.
Units of density: standard
density, standard volume

flow and totalizing, % mass,

% volume, alcohol tables (for
mass and volume), target

flow and carrier flow, “Brix,
“Plato, “Baumé, "API, etc. Direct
measurement in the pipe.

Radiometric - Gammapilot
Straightforward retrofitting
without process interruption; the
pipes do not have to be opened.
Mo maintenance necessary.
Units of density: g/em?> g/l,
Ib/gal, concentration, % mass,
“Brix, “Baume, "API, etc.
Installation from outside through
the pipe, in the bypass or tank.
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System components

m System components and data managers
Visualize, process and monitor measured values

WirelessHART

Adapter and Gateway
Endress+Hauser's WirelessHART
Adapter and Gateway are
suitable for applications, such
as: inventory monitoring

or energy menitoring

tasks, collection of process
information from rotating

or mobile installations

and applications with
environmental limitations to
cabling, e.g. electromagnetic
fields or limited accessibility.

Isolators/power supply

For safe isolation of 20-4 mA
standard signal loops, with
international approvals
(ATEX, FM, C54, SIL).

Process transmitter with
control unit

With quick setup and simple
on-site operation via three
keys, LC display for limit
values as well as bargraph and
pluggable screw terminals,

Overvoltage protection
For limitation of excess
voltage in signal and supply
lines in Ex and non-Ex
versions, as a module or
module carrier or screw-in
direct.

Fieldgates

Gateways with Ethernet
interface to HART over
PROFIBUS and to PROFIBUS
signals allow plant access

to device parameters.
Applications include monitoring,
device diagnostics and

Plant Asset Management,

Data managers

Data logger

Measured data collector
Minilog B with analog and
digital input for acquisition
and storage of analog and
digital values, measurement
of store room and transport
temperatures, recording of
operating times, unit number
and quantity recording. The
robust IP&5 housing is suitable
for field use.

Universal data manager
Ecograph T is a state-
of-the-art solution to

multi channel displaying,
recording, monitoring and
communication needs. The
unit is easy to use and comes
with a host of convincing
features to save costs and
simplify data acquisition.

It offers an unbeatable
price/performance ratio.
Manipulation-proof archiving
of measured values with
%100 recall/retrace function.

Advanced data manager

The Memograph M is perfectly
suitable to memorize, visualize,
analyze and communicate
process values, The innovative
device is impressive because
of its high functionality,
modular construction and its
intuitive operator concept.

As a stand-alone system

or as an efficient system
component, Memograph M

is the ideal solution for every
task. Common fieldbuses
(MODBUS, PROFIBUS DP,
PROFIMNET, EtherNet/IP) for
fast integration into different
systems are supported.

Special application packages
are available; mathematics
package, tele alarm, batch,
wastewater and storm
overflow and energy software.



m Digital communication and software
Optimum integration of field measurement technology into your system world

"
E :
FOUNDATION

Etheriet/IP Ll

HART .~ *‘lndbus

COMMUNICATION PROTOCOL

WirelessHART

0 ;&;ﬁ*‘: \

Fieldbus technology

Endress+Hauser is a leading supplier of fieldbus
instrumentation. Practically all of our instruments
can be equipped with a HART®, PROFIBUS® or
FOUNDATION Fieldbus™ interface, selected ones
with a serial MODBUS or EtherNet/IP interface.

As intelligent instruments, fieldbus devices carry
additional information from the field, e.g. instrument
status, maintenance and diagnostics. They save
operational costs by increasing plant availability and
are significantly cheaper to install and commission.

WirelessHART

For applications where accessibility or installation
costs rule out the use of a fieldbus as communication
medium, WirelessHART offers an economical
solution.

Fieldbus technology
www.endress.com/fieldbus-technology

Field Data Manager

Field Data Manager (FOM) is a software package
offering central data management and visualization
of stored data. This allows complete documentation
of the data from a measuring point, e.g.:

« Measurement values

+ Diagnostics events

« Protocols

Your benefits

« Secure management and visualization of
historical process data

« Automatic services for easy data handling

« Visualization of instantaneous values
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m Best-fit solutions to improve your process productivity

The combination of reliable products and long-standing expertise

Inventory Management

Solutions Reduce inventory costs and
increase productivity with complete
inventary visibility - 7/24

‘f'l:lua‘ advantages:
Increase customer satisfaction by
improving delivery performance
and avoiding product ren-outs or
emergency deliveries

« React fast and efficiently to supply
chain volatilities thanks to the
optimization of your company's
supply and value chain

+ Lower imventary management costs
by integrating data in your systems,
facilitating fast and effective data
exchange with your partners and
systems

+ Increase productivity with higher
acouracy of your inventory
menitaring and better planning
capabilities

Flow Metering Solutions Refiable
custody transfer hoading solutions and
pipeline measuring systems for quids
and gases

Your advantages:

+ AP {Amercan Petraleum Institute)
or MID [(Measuring Instrument
Directivel conform custody transfer
metering skids

+ Enhanced accuracy and correct mass
delivery or volume provided by our
high quality instrumentation

+ Smooth project handling thanks
to our experience and chose
collabaration with calibeation
autharities

+ |mregularities detected immediately
by online/real-time density
rneasurement

+ Single paint of comtact for the
project ensures reduced response
tima

Energy Solutions Reduce your energy
costs from measured value to energy
usage

Your advantages:
= Sustainably reduce energy costs

s Impll.m-nt ENErgy mansgement
system according to
DI EN 150 50001

= Track your energy use via accurate
measurement technology

= Automatically generate and analyze
energy repors

- Optimize production processes and
improve equipment efficiency

Analytical Solutions Complete
turnkey sodutions far your analytical
measuring requirements

Your advantages:

+ Single source supplier

« Tailored solutions for your needs

+ A full portfolio of state-of-the-art
technology

- High reliability

+ Worldwide support

Field Network Engineering Projects
with intelligent devices are simpler
than you think - with the right partner

Your advantages:
+ Reduced project costs resulting
from the deployment of fieldbus
technology and intelligent devices
installed by feldbus project exparts

= Rapid and risk-free device
integration into the DC5 or PLC
system of your choice

= Waluable infarmation provided
by intelligent devices to optimize
performance and reduce
mamtenance costs

= Proper knowledge transfer
throughout the project by
customized trainings. combining
practice and theory

Plant Asset Management We
understand field devices - and how to
manage them over their life cycle

Your advantages:
= [Bringing plant assets quickly
inte operation and keeping
them fit during the operation
phase to maintainfimprove plant
performance

= Reducing maintenance cost, e.g. by
enabling efficient, paperbess work
flows

= Increasing plant availability and
reliability, e.g. through diagnostics
and optimization of scheduled
events (such as calibrations)

= Supporting compliance with
standards and regulations (e.q. for
quality management]



m Gas analysis solutions
Expanded process analysis capabilities and possibilities

Laser based gas analyzers apply Tunable Diode Laser
Absorption Spectroscopy (TDLAS) to measure moisture,
carbon dioxide, hydrogen sulfide, ammonia, acetylene and
oxygen. The gas analyzers are used in the natural gas,
natural gas processing, LNG, refining and petrochemical
industries as well as atmospheric weather measurement.
Process Raman Spectroscopy measures multiple
components and is an alternative to Gas Chromatographs
(GC) in syn-gas related industries.

Extractive: single-component - TDLAS Specinoscopy

SPeC’tI‘aSensors-
0 Enres s Corpan

OXY 4400 precision Oxygen Analze!
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m Gas analysis solutions

Expanded process analysis capabilities and possibilities

Matural gas

Monitoring contaminants to
protect pipelines from corrosion,
blockage by hydrate formation
and assure quality specifications
for custody transfer.

Moisture H
pipelines
Spectrasensors Tunable Diode
Laser - Absorption Spectroscopy
(TDLAS): The rugged solution
used in natural gas pipelines
with very little maintenance,

na interference, and with no
detrimental effects from glycel,
methanol, amines, H, moisture
slugs, ete.

O in natural gas

Gas processing

Meonitoring contaminants is
critical for process optimization
and gas quality.

Hydragen sulfide H ;5 in amine
scrubber outlet

High resclution SpectraSensors
TOLAS technology eliminates
errors from interferences
encountered with other
spectroscopic technigques,

Liquefied natural gas (LNG)
Meonitoring impurities in gas
feed to the cold box to ensure
reliable liguefaction and on-time
shipments.

Maoisture H ;0 in molecular sieve
outlet

Spectrasensors non-contact laser
is immune to damage and has no
wet-up or dry-down delays even
when the concentration changes
dramatically.

Petrochemicals / olefins /
ethylene

Measuring impurities in C2
streams fraction to prevent
Czsplitter contamination and
prevent going to flare due to
not meeting ethylene product
specifications.

Acetylene C;H; in C; ethylene
Spectrasensors TOL analyzers
respond to concentration changes
in seconds versus minutes, with
repeatability comparable to GC.
They optimize Hzutilization.

Refinery

Measuring composition and
impurities in refinery gases to
optimize process efficiency and
hydrogen quality,

H;5 in refinery fuel gas

Accurate measurements

by SpectraSensors’ unique
“Differential TDLAS Spectroscopy”
helps address changing fuel gas
camposition with automated
-2paint daily validation,

Syngas-related industries
Measuring composition for
aptimizing syngas production,
process intermediates and end
products.

Raw syngas in primary reformer
outlet

Continuous measurement using
a Raman Optograf Analyzer

and the OptoDRS sample
canditioning.
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= Fast and safe selection
and sizing of the correct
measuring instrument for
your application

» Documentation and
administration of projects

= Reduce procurement costs

® Optimize the quality and
speed of your procurement
PrOCEssEs

= Your price and delivery data Is
always available an-line

= Product documentation
is avaitable in different
languages

» Software versions are always
up-to-date

u Simplified remote
commissioning

» Increased safety of your
personnel

» Eliminate the need for time
consuming testing

® Lip-to-date information: 363
days a year / 24 hours a day

w Effectively service, maintain
and optimize your installed
base

s Constant planning reliability
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