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Levelflex M FMP41C, FMP45

Guided Level-Radar
Continuous Level Transmitter for
- Level Measurement in Liquids

Solutions

- Interface Measurement in Liquids

FMP41C FMP45

Application

Level measurement

The Levelflex M is used for continuous level
measurement of liquids.

FMP41C for corrosive liquids and hygienic

requirements

m Highest chemical resistance.

m Rod probes up to 4 m (157"), rope probes up to
30 m (1181") measuring range.

m with rod probe also for food processing and
pharmaceuticals.

m All wetted components: PTFE, FDA-listed and USP
Class VI compliant, gap-free.

FMPA45 for highest of pressures and/or

temperatures

m Temperature range:
-200 °C (-328 °F) to +400 °C (+752 °F).

m Pressure range: -1 to 400 bar (5802 psi).

m With second safety compartment: gas-tight glass feed
though.

m Rod and coax probes up to 4 m (157"), rope probes up
to 35 m (1378") measuring range.

TIO0386F/00/EN/17.12
71198461

The following interfaces are available for system

integration:

m HART (standard) with 4 to 20 mA analog,
m PROFIBUS PA,
» FOUNDATION Feldbus.

Interface measurement

Continuous measurement of interfaces between two

liquids with very different dielectric constants, such asin

the case of oil and water for example.

= Measurement independent of density, conductivity
and temperature.

m Electronics version for the simultaneous measurement
of the level of interfaces and the total level in liquids.
The HART with 4 to 20 mA analog protocol is
available for system integration.

m Special version for the measurement of the level of
interfaces at a constant total level. The PROFIBUS PA
and FOUNDATION Fieldbus protocols are available
for system integration.

Your benefits

» Measurement independent of product properties

as:

— density,
— dielectric constant,
— conductivity.

m Measurement is also possible in the event of
foam or if the surface is very turbulent.

m Simple, menu-guided onsite operation with four-line
plain text display.

m Easy remote operation, diagnosis and measuring point
documentation with the free operating program

supplied.

= Optional remote display and operation.
= Onsite envelope curve on the display for easy

diagnosis.

m Electronics can be replaced without opening the tank.
m Application in safety related systems (overspill
protection) with requirements for functional safety up
to SIL 2 in accordance with [EC 61508/IEC 61511-1.
= Approvals:
— Europe: ATEX, EHEDG (EMP41C), PED (FMP45),
WHG, steam boiler EN 12952-11/EN 12953-9
— North America: FM, CSA, boiler act (FMP45).

Endress+Hauser {31
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Function and system design

Measuring principle

The Levelflex is a "downward-looking" measuring system that functions according to the ToF method (ToF =
Time of Flight). The distance from the reference point (process connection of the measuring device, — B 40)
to the product surface is measured. High-frequency pulses are injected to a probe and led along the probe. The
pulses are reflected by the product surface, received by the electronic evaluation unit and converted into level
information. This method is also known as TDR (Time Domain Reflectometry).

flange: q
reference point of @

measurement 1 1
L=

1 / /_ !\ 20mA

100%
]
D
E
probe length LN y N
\ F
L

4mA

\ 0%

LOO-FMP4xxxx-15-00-00-en-006

Reference point of measurement, details — 2 40

Dielectric constant

The dielectric constant (DC) of the medium has a direct impact on the degree of reflection of the high-
frequency pulses. In the case of large DC values, such as for water or ammonia, there is strong pulse reflection
while, with low DC values, such as for hydrocarbons, weak pulse reflection is experienced.

Input

The reflected pulses are transmitted from the probe to the electronics. There, a microprocessor analyzes the
signals and identifies the level echo which was generated by the reflection of the high-frequency pulses at the
product surface. This clear signal detection system benefits from over 30 years' experience with pulse time-of-
flight procedures that have been integrated into the development of the PulseMaster® software.

The distance "D" to the product surface is proportional to the time of flight "t" of the impulse:

D=c-t/2,
where "c" is the speed of light.

Based on the known empty distance "E", the level "L" is calculated:
L=E-D
Reference point for "E" see diagram above.

The Levelflex possesses functions for interference echo suppression that can be activated by the user. They
guarantee that interference echoes from e.g. internals and struts are not interpreted as level echoes.

Endress+Hauser
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Interface measurement

When the high-frequency pulses hit the surface of the medium, only a percentage of the transmission pulse is
reflected. In the case of media with a low DC,, in particular, the other part penetrates the medium. The pulse
is reflected once more at the interface point to a second medium with a higher DC,. The distance to the

interface layer now can also be determined taking into account the delayed time-of-flight of the pulse through

t] e Llppe] I“ediul n.
I:
-
_ >

I'N

€ =cy =300 000 km/s

<4—— totallevel

DK, | C =

<4—— interface level

DK,

~——

The Levelflex is preset at the factory to the probe length ordered so that in most cases only the application
parameters that automatically adapt the device to the measuring conditions need to be entered. For models
with a cutrent output, the factory adjustment for zero point "E" and span "F" is 4 mA and 20 mA. For digital
outputs and the display module, the factory adjustment for zero point "E" and span "F" is 0 % and 100 %.
Alinearization function with max. 32 points, which is based on a table entered manually or semi-automatically,
can be activated on site or via remote operation. This function allows the level to be converted into units of
volume or mass, for example.

L00-FMP4xxxx-15-00-00-en-007

Output
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Measuring system

Probe selection

The various types of probe in combination with the process connections are suitable for the following

applications:

FMP41C

Completely coated probes for measurement in corrosive/chemically aggressive liquids.

Type of probe: Rod probe Rope probe
- F g—m

< 3

Wetted materials:

Rod and rope: PFA
Flange plating: PTFE (TFM 1600)

Probe length:

0.3t04m (12" to 157")

1to30m (40" to 1181")

For application:

= corrosive liquids

= liquids in the foods/
pharmaceutical sector

» Interface measurement

m corrosive liquids

Sideways capacity:

30 Nm

not relevant

Tensile loading capacity (min.):

not relevant

2000 N

Other materials:

Housing: see Ordering information
Flange and housing adapter: 316L (1.4435)

Feature 20:

Option "K, M"

Option "A, B, C, D, E, G"
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FMP45

For the highest of pressures and/or temperatures.

Type of probe: Rod probe Separable probe Rope probe Coax probe
| &
i)
Wetted Stainless steel 316L (1.4404), Stainless steel Stainless steel
materials: ceramic Al,05 99.7%, 316L (1.4435) and 316L (1.4435),
pure graphite, Alloy C22 316 (1.4401), ceramic Al,05 99.7%,
ceramic Al,O3 99.7%, pure graphite, Alloy
pure graphite, Alloy C22 C22
Probe length: 0.3to4m (12" to 157") | max. 10 m (394") 1to35m (40" to 1378") | 0.3to 4 m (12" to 157"
For application: | = Liquids » Liquids » Liquids m Liquids
m Interface m cramped mountin m Interface
measurement position (limited measurement
head clearance)
m Interface

measurement
Sideways 30 Nm 20 Nm not relevant 300 Nm
capacity:
Tensqe loang not relevant not relevant 10 kN not relevant
capacity (min.):
Other materials: Housing: see Ordering information

Flange and housing adapter: 316L (1.4435)
Feature 30: Option "K, M" Option "S, T, U, V" Option "A, C" Option "L, N"

Endress+Hauser
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Stand-alone

m Power supply directly from power line (4-wire) or from transmitter power supply unit (2-wire).

m Onsite operation with integrated display or remote operation

with HART protocol.

PLC

FieldCare

[I] ] -

Commubox
FXA195

Power supply

FieldCare

Commubox FXA291 with
ToF Adapter FXA291

(for 4-wire) v

transmitter power
supply unit

RMA422

or RN221N
(communication resistor
included)

Field Communicator
375, 475

FXA195
or Field Communicator
375, 475

operating and (&
display module |[[_

System integration via PROFIBUS PA

Maximum 32 transmitters (depending on the segment coupler,

LOO-FMxxxxxx-14-00-06-en-008

10 in the Ex ia IIC hazardous area according

to the FISCO Model) can be connected to the bus. The Bus voltage is supplied by the segment coupler.

Both onsite as well as remote operation are possible.

personal computer with
FieldCare and

segment coupler

=7 PROFIBUS PA—

Profibard resp. Proficard pLC
o o [
‘ i
—— PROFIBUS DP = R
Ly LV o

operating and
display module

Prosonic M

Commubox FXA291 with

More
Functions
(valves etc)

ToF Adapter FXA291
FieldCare

LOO-FMxxxxxx-14-00-06-en-001
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System integration via FOUNDATION Fieldbus

Max. 32 transmitters (standard, Ex em or Ex d) can be connected to the bus. In Ex ia IIC explosion protection:
the max. nhumber of transmitters is based on the applicable regulations and standards for interconnecting
intrinsically safe circuits (EN 60079-14, proof of intrinsic safety). Both onsite as well as remote operation are

possible. The complete measuring system consists of:

ControlCare
DeltaV

eg.
NI-FBUS
configurator

SPS
PLC
API

power supply

Field Communicator
375, 475

power conditioner | T |j=f

(==

operating and

display module
S)Ea

Micropilot M U

Commubox FXA291 with
ToF Adapter FXA291

FOUNDATION Fieldbus

FieldCare

additional

functions
(valves etc.)

Integration into the tank gauging system

LOO-FMxxxxxx-14-00-06-en-011

The Endress+Hauser Tank Side Monitor NRF590 provides integrated communications for sites with multiple
tanks, each with one or more sensors on the tank, such as radar, spot or average temperature, capacitive probe
for water detection and/or pressure sensors. Multiple protocols out of the Tank Side Monitor guarantee
connectivity to nearly any of the existing industry standard tank gauging protocols. Optional connectivity of
analog 4 to 20 mA sensors, digital [/O and analog output simplify full tank sensor integration. Use of the proven
concept of the intrinsically safe HART bus for all on-tank sensors yields extremely low wiring costs, while at

the same time providing maximum safety, reliability and data availability.

DCS FieldCare
Tankvision Lllﬂ”
workstation | Commubox
; FXA195 Levelflex M
Host Link o HART
""""""" 2 wire |
| TCP/IP
Tank ([ i Data
Scanner |[{552 Concentrator
Tank Side
Monitor
Supply voltage:
16...253 VAC

Pressure @H

Prothermo

L0OO-FMPxxxxx-14-00-06-en-004
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System integration via Fieldgate

Vendor Managed Inventory

By using Fieldgates to interrogate tank or silo levels remotely, suppliers of raw materials can provide their
regular customers with information about the current supplies at any time and, for example, account for them
in their own production planning. For their part, the Fieldgates monitor the configured level limits and, if
required, automatically activate the next supply. The spectrum of options here ranges from a simple purchasing
requisition via e-mail through to fully automatic order administration by coupling XML data into the planning
systems on both sides.

Remote maintenance of measuring equipment

Fieldgates not only transfer the current measured values, they also alert the responsible standby personnel, if
required, via e-mail or SMS. In the event of an alarm or also when performing routine checks, service
technicians can diagnose and configure connected HART devices remotely. All that is required for this is the
corresponding HART operating software (e.g. FieldCare) for the connected device. Fieldgate passes on the
information transparently, so that all options for the respective operating software are available remotely. Some
onsite service operations can be avoided by using remote diagnosis and remote configuration and all others can
at least be better planned and prepared.

Remote configuration/diagnostics Remote monitoring

HTTP script
Web browser

via HART Client:

- FieldCare
o O =1, F
Multidrop-Connector

e.g.2xRN221N-B ... FXN520

Analogue

Ethernet

Fieldgate GSM
FXA520

Fieldgate ‘
FXA520 20...45 V¢

L00-FXA520xx-14-00-06-en-009

Note!

The number of devices which can be connected in multidrop mode can be calculated by the "FieldNetCalc"
program. A description of this program can be found in Technical Information TIO0400F/00/EN

(Multidrop Connector FXN520). The program is available from your Endress+Hauser sales organization or on
the Internet at: www.endress.com — select your country — download — search: Fieldnetcalc.

Endress+Hauser
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Input

Measured variable

The measured variable is the distance between the reference point (see Fig., — B 40) and the product surface.
Subject to the empty distance entered "E" (see Fig., — B 4), the level is calculated. Alternatively, the level can

be converted into other variables (volume, mass) by means of linearization (32 points).

Measuring range

Level measurement

The following table describes the media groups and the possible measuring range as a function of the media

group.
Typical Typical
Medium group | DC (Er) Typical liquids measuring range measuring range
FMP41C FMP45
4m (157"), when 4rzlb[el Ser]’ fﬁﬁﬁ
1 1.4t0 1.6 |- Condensed gases, e.g. N,, CO, installed in metallic P . P .
. when installed in
pipes o
metallic pipes
— Liquefied gas, e.g. propane
2 161019 |~ Solvent 9 m (354") 25m (984")
— Freon
— Palm oil
3 1.9 to 2.5 | — Mineral oils, fuels 12 m (472") 30m (1181")
— Benzene, styrene, toluene
4 2.5t04 |- Furan 16 m (629") 35m (1377")
— Naphthalene
— Chlorobenzene, chloroform
5 4t07 |- Cellulose spray 25 m (984") 35m (1377")
— Isocyanate, aniline
— Aqueous solutions
6 >7 — Alcohols 30m (1181") 35m (1377")

Acids, alkalis

Note!

Due to the high diffusion rate of ammonia it is recommended to use the FMP45 with gas-tight bushing for
measurements in this medium.

Interface measurement

The measuring range for interface measurement is limited to 10 m. Larger measuring range available on

request.

Endress+Hauser
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Blocking distance

The upper blocking distance (=UB) is the minimum distance from the reference point of the measurement
(mounting flange) to the maximum level. At the lowest part of the probe an exact measurement is not possible,
see "Performance characteristics", — 2 20.

F
E

measuring span

LN = probelength

B = minimumdistance of the probe

tothe containerwall

empty distance (=zero)
UB = upper blocking distance

reference point of
measurement =
o

UB)

h

LN

100%

0%

max. 20 m /67 ft

remote display
FHX 40

LOO-FMP4xxxx-17-00-00-en-04:

Reference point of the measurement, details — 2 40

Blocking distances and measuring range depending on probe type,
for DC > 1.6 for FMP41C and FMP45:

—— i
Rod probe 0.3 4 021

Rope probe 1 352 (FMP41C: 30) 0.2V

Coax probe (not FMP41C) 0.3 4 0

1)

2)

Note!
Within the blocking distance, a reliable measurement can not be guaranteed.

Larger measuring range available on request.

Blocking distances and measuring range depending on probe type (interface)

The indicated blocking distances are preset. At media with DC > 7, the upper blocking distance UB can be reduced
for rod and rope probes on 0.1 m. The upper blocking distance UB can be entered manually.

i (e LN !m] LN [m] UB !m]

min max min
Rod probe in bypass 0.3 4 0.1Y
Rope probe in free field 3 n
(not FMP41C)? ! 3 0.1
Coax probe (not FMP41C) 0.3 4 0
1) The indicated blocking distances are preset.
2) Measurements in free field available on request.
3) Larger measuring range available on request.

Used frequency spectrum 100 MHz to 1.5 GHz
Endress+Hauser
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Output

Output signal

= 4 to 20 mA (invertible) with HART protocol
= PROFIBUS PA:

— signal coding: Manchester Bus Powered (MBP)

— data transmission rate: 31.25 KBit/s, voltage mode
m FOUNDATION Fieldbus (H1):

— signal coding: Manchester Bus Powered (MBP)

— data transmission rate: 31.25 KBit/s, voltage mode

Signal on alarm

Error information can be accessed via the following interfaces:
= Local display:
— Error symbol
— Plain text display
m Current output, signal on error can be selected (e.g. according to NAMUR Recommendation NE43)
m Digital interface

Linearization The linearizsation function of the Levelflex M allows the conversion of the measured value into any unit of
length or volume and mass or %. Linearization tables for calculating the volume in cylindrical tanks are
preprogrammed. Other tables of up to 32 value pairs can be entered manually or semi-automatically.
The creation of a linearization table with FieldCare is particularly convenient.

Data of the FOUNDATION Basic Data

Fieldbus interface

Device Type 1012 (hex)

Device Revision 04 (hex)

DD Revision 02 (hex)

CFF Revision 02 (hex)

ITK Version 4.61

ITK-Certification Driver-No. www.endress.com / www.fieldbus.org
Link-Master (LAS) cabable Yes

Link Master / Basic Device selectable Yes; Default: Basic Devce

Number VCRs 24

Number of Link-Objects in VFD 24

Virtual communication references (VCRs)

Permanent Entries 1
Client VCRs 0
Server VCRs 24
Source VCRs 23
Sink VCRs 0
Subscriber VCRs 23
Publisher VCRs 23
Link Settings
Slot time 4
Min. Inter PDU delay 6
Max. response delay 10

Endress+Hauser
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Transducer Blocks

Block

Content

Output values

Sensor Block

Contains all parameters related to the measurement

= level or volume!) (channel 1)
= distance (channel 2)

Diagnsotic Block

Contains diagnostiv information

No output values

Display Block

Contains parameters to configure the local display

No output values

1) Depending on the configuration of the sensor-block.

Function Blocks

Block

Content

Execution time

Functionality

Resource Block

The Resource Block contains all the data that uniquely
identifies the field device. It is an electronic version of a
nameplate of the device.

enhanced

Analog Input
Block 1
Analog Input
Block 2

The Al block takes the manufacturer's input data,
selected by channel number, and makes it available to
other function blocks at its output.

30 ms

standard

PID Block

The PID block serves as proportional-integral-derivative
controller and is used almost universally to do closed-
loop-control in the field including cascade and
feedforward.

80 ms

standard

Arithmetic Block

This block is desighed to permit simple use of popular
measurement math functions. The user does not have to
know how to write equations. The math algorithm is
selected by name, chosen by the user for the function to
be done.

50 ms

standard

Input Selector
Block

The input selector block provides selection of up to four
inputs and generates an output based on the configured
action. This block normally receives its inputs from Al
blocks. The block performs maximum, minimum, middle,
average and ‘first good’ signal selection.

30 ms

standard

Signal
Characterizer
Block

The signal characterizer block has two sections, each
with an output that is a non-linear function of the
respective input. The non-linear function is determined
by a single look-up table with 21 arbitrary x-y pairs.

40 ms

standard

Integrator Block

The Integrator Function Block integrates a variable as a
function of the time or accumulates the counts from a
Pulse Input block. The block may be used as a totalizer
that counts up until reset or as a batch totalizer that has a
setpoint, where the integrated or accumulated value is
compared to pre-trip and trip settings, generating discrete
signals when these settings are reached.

60 ms

standard

14
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Auxiliary energy

Electrical connection

Connection compartment

Three housings are available:
® Aluminum housing F12 with additionally sealed connection compartment for:
— standard
- Exia.
» Aluminum housing T12 with separate connection compartment for:
— standard
- Exe
- Exd
— Ex ia (with overvoltage protection).
m Stainless steel 316L (1.4435) housing F23 for:
— standard
- Exia.

After mounting, the housing can be turned 350° in order to make it easier to access the display and the
connection compartment.

F12 housing

T12 housing F23 housing

U Ul

sealed terminal
compartment

i

LOO-FMR2xxxx-04-00-00-en-01

Ground connection

[t is necessary to make a good ground connection to the ground terminal on the outside of the housing, in order
to achieve EMC security.

Cable gland Type Clamping area
Standard, Ex ia, IS Plastic M20x1.5 5to 10 mm
Ex em, Ex nA Metal M20x1.5 7 t0 10.5 mm
Terminals For wire cross-sections of 0.5 to 2.5 mma?.

Endress+Hauser
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Terminal assignment

2-wire, 4 to 20 mA with HART 4-wire, 4 to 20 mA active with HART
DC AC/DC
ower display unit,
P . recorder, PCS power
7Iternat|vely
(] intnde Commubox FXA195 alternatively
Field Communicator 375, 475 L Commubox FXA195
— o Field Communicator
< S N— 375, 475
4..20mADX| @ 4..20mA
[ e i I 1 %
i i <
: S
I : 1 I
| test sockets for testing ! !
! (/) of the signal current ! !
I ! ! I 1 I
I L L 1 I
plant
E 1 2 3 4 ground i |
N e i
1

I+ - L1/L+ N/L-

1516/ [1]2] Eéfﬁw

L0O-FMxxxxxx-04-00-00-en-015 LOO-FMxxxxxx-04-00-00-en-011

Note!
If 4-wire for dust-Ex-applications is used, the current output is intrinsically save.

Connect the connecting line to the screw terminals in the terminal compartment.

Cable specification:
A standard installation cable is sufficient if only the analog signal is used. Use a shielded cable when working
with a superimposed communications signal (HART).

Note!

m Protective circuitry against reverse polarity, RFI and over-voltage peaks is built into the device (see also
TI00241F/00/EN "EMC Test Procedures").

= See TIO0402F/00/EN for connection to Tank Side Monitor NRF590.

PROFIBUS PA
The digital communication signal is transmitted to the
bus via a 2-wire connection. The bus also provides the
auxiliary energy. For further information on the
network structure and grounding and for further bus
system components such as bus cables, see the
relevant documentation, e.g. Operating Instructions
BA034S/04/EN "Guidelines for planningand | i |=----------y
commissioning PROFIBUS DP/PA" and the PNO
Guideline.

Iﬂéplant

ground

Cable specification:
Use a twistes, shielded two-wire cable, preferably
cable type A.

Note!

For further information on the cable specifications, see Operating Instructions BA034S/04/EN
Guidelines for planning and commissioning PROFIBUS DP/PA", PNO Guideline 2.092 "
PROFIBUS PA User and Installation Guideline" and IEC 61158-2 (MBP).

16
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FOUNDATION Fieldbus
The digital communication signal is transmitted to the
bus via a 2-wire connection. The bus also provides the
auxiliary energy. For further information on the
network structure and grounding and for further bus
system components such as bus cables, see the
relevant documentation, e.g. Operating Instructions
BA013S/04/EN "FOUNDATION Fieldbus | L Jr========---1
Overview" and the FOUNDATION Fieldbus
Guideline.
Iﬂéplant
ground

Cable specification:
Use a twisted, shielded two-wire cable, preferably
cable type A.

Note!
For further information on the cable specifications, see Operating Instructions BA013S/04/EN
"FOUNDATION Fieldbus Overview", FONDATION Fieldbus Guideline and IEC 61158-2 (MBP).

Connectors For the versions with a connector M12 or 7/8", the housing does not have to be opened for connecting the
signal line.

PIN assignment for M12 connector

PIN Meaning

1 Signal +

2 Not assigned
3 Signal —

4 Earth

A0011175

PIN assignment for 7/8" connector

PIN Meaning

1 Signal —

2 Signal +

3 Shield

4 Not assigned

A0011176

Endress+Hauser 17
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Load HART Minimum load for HART communication: 250 Q
Supply voltage HART, 2-wire
All the following values are the terminal voltages directly at the device:
Communication Current consumption Terminal voltage
HART 4 mA 16Vto36V
Standard
20 mA 75Vt 36V
4 mA 16Vto30V
Ex ia
20 mA 7.5Vto 30V
Ex em 4 mA 16Vto30V
Exd 20 mA 11V1t030V
4 mA 16V..32V
Exic
20 mA 75V..32V
Fixed current, adjustable e.g. for solar power Standard 1T mA 10Vto36V
operation (measured value transmitted via HART) Exia 11 mA 10Vt030V
Standard 4 mAY 16Vto36V
Fixed current for HART Multidrop mode
Ex ia 4 mAY 16Vto30V
1) Startup current 11 mA.
HART residual ripple, 2-wire: Uy, < 200 mV
HART, 4-wire active
Version Voltage max. load
DC 1051032V 600 Q
AC, 50/60 Hz 90to 253V 600 Q
Residual ripple HART, 4-wire, DC version: U < 2 V, voltage incl.
ripple within the permitted voltage (10.5 to 32 V)
PROFIBUS PA and FOUNDATION Fieldbus
Type Terminal voltage
standard 9Vto32V
Ex ia (FISCO model) 9Vto17.5V
Ex ia (Entity concept) 9Vto24V
Supply voltage 9Vto32V1l
Lift-off voltage A%
1) There may be additional restrictions for devices with an explosion protection certificate. Refer to the notes in the
appropriate Safety Instructions (XA).
Cable entry m Cable gland: M20x1.5 (only cable entry for Ex d)

m Cable entry: G%2 or 2NPT
= PROFIBUS PA M12 plug

= FOUNDATION Feldbus 7/8" plug

Power consumption

Min. 60 mW, max. 900 mW.

18
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Current consumption

HART
Communication Output current Current consumption Power consumption
HART, 2-wire 3.6 t0 22 mAY — min. 60 mW,
max. 900 mW
HART, 4-wire (90 to 250 V) 2.4t0 22 mA ~3to 6 mA ~35VA
HART, 4-wire (10.5 to 32 Vpy¢) 2.4t0 22 mA ~ 100 mA ~1W

1) For HART-Multidrop: start up current is 11 mA.

PROFIBUS PA

Max. 11 mA.

FOUNDATION Fieldbus
Nominal current 15 mA
Starting current <15mA
Error current 0 mA
FISCO/ENICO conformal Compliant
Polarity sensitive No

FISCO U, 17,5V

I 500 mA; with overvoltage protection 273 mA
P, 5,5 W; with overvoltage protection 1,2 W
G 5nF
L 0,01 mH

Overvoltage protection

If the measuring device is used for level measurement in flammable liquids which requires the use of
overvoltage protection according to EN/IEC 60079-14 or EN/IEC 60060-1 (10 kA, pulse 8/20 ys), it has to

be ensured that:

» the measuring device with integrated overvoltage protection with 600 V gas discharge tubes within the
T12-enclosure is used, refer to "Ordering information", — B 59

or

m This protection is achieved by the use of other appropriate measures (external protection devices e.g.

HAWS5627).

Endress+Hauser
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Performance characteristics

Reference operating
conditions

= Temperature = +20 °C +5 °C

m Pressure = 1013 mbar abs. +20 mbar

» Humidity = 65 % +20 %

m Reflection factor > 0.8 (surface of the water for coax probe, metal plate for rod and rope probe with min.
1 m )

m Flange for rod or rope probe > 30 cm &

m Distance to obstructions > 1 m

m For interface measurement:
— Coax probe
— DC of the lower medium = 80 (water)
— DC of the upper medium = 2 (oil)

Maximum measured error

Typical statements for reference conditions:
DIN EN 61298-2, percentage of the span.

Output: Digital Analog
Sum of non-linearity, Level (electronic version level and interface measurement): +0.06 %
non-repeatability and measuring range FMP41C:
hysteresis — upto 10 m: £5 mm

- >10m: +0.05 %

Measuring range FMP45:

— upto 10 m: £3 mm
- >10m: +0.03 %

FMP45 with coax probe:
- +5mm

Interface (only for electronic version "K" interface measurement):
— Measuring range up to 10 m: £10 mm
If the thickness of the interface is <60 mm, the interface can no longer
be differentiated from the overall level such that both output signals are
identical.

Offset / Zero +4 mm +0.03 %

If the reference conditions are not met, the offset/zero point arising from the mounting situation may be up to
+12 mm for rope and rod probes. This additional offset/zero point can be compensated for by entering a
correction (function "Offset" (057)) during commissioning.

Differing from this, the following measuring error is present in the vicinity of the level
(electronic version level and interface measurement):

1
80 1 2 80
60 \ —DC =2 ()O [ |
= = DC=80
401 \ --DC=80 401 [
T 20 T 201
E of sz £ o RS
(=) ' /_1_ () TR R LR R R RE R
201 / -20
-40 / -40
-60 -60
-80 : ‘ ‘ ‘ ‘ ‘ -80 ‘ ‘ : ‘ ‘ !
0 50 100 150 200 250 300 0 50 100 150 200 250 300
A[mm] A[mm]
1 Rod and coax probe
fl lz)apeprol};z d of prob
istance from end of probe
D Sum of non-linearity, non-repeatability and hysteresis
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Note!
If for rope probes the DC value is less than 7, then measurement is not possible in the area of the straining
weight (0 to 250 mm from end of probe; lower blocking distance).

Differing from this, the following measuring error is present for thin interfaces
(only for electronic version "K" interface measurement):

[

b

rod probe (example), also valid for coax probe

No measurement / lower medium

upper

maximum measured error
[mm]

possible in
medium ? this area
+20 —
310 —-q-—- -~ f— - - —— -
0 . .
200 60 0

A

thickness of upper medium
[mm]

Interface

LOO-FMP4xIxx-05-00-00-en-001

Resolution

m Digital: 1 mm
» Analog: 0.03 % of the measuring range

Reaction time

The reaction time depends on the configuration.

Shortest time:
m 2-wire electronics: 1 s
m 4-wire electronics: 0.7 s

Influence of ambient
temperature

The measurements are carried out in accordance with EN 61298-3:
m digital output (HART, PROFIBUS PA; FOUNDATION Fieldbus):
— Average Ty: 0.6 mm/10 K, max. +3.5 mm over the entire temperature range -40 °C to +80 °C

2-wire:
m Current output (additional etror, in reference to the span of 16 mA):
— Zero point (4 mA)
Average Ty: 0.032 %/10 K, max. 0.35 % over the entire temperature range -40 °C to +80 °C
— Span (20 mA)
Average Ty: 0.05 %/10 K, max. 0.5 % over the entire temperature range -40 °C to +80 °C

4-wire:
= Current output (additional error, in reference to the span of 16 mA):
— Zero point (4 mA)
Average Ty: 0.02 %/10 K, max. 0.29 % over the entire temperature range -40 °C to +80 °C
— Span (20 mA)
Average Ty: 0.06 %/10 K, max. 0.89 % over the entire temperature range -40 °C to +80 °C

Endress+Hauser
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Influence of gaslayer High pressures reduce the propagation velocity of the measuring signals in the gas/vapor above the fluid. This
effect depends on the kind of gas/ vapor and of its temperatur. This results in a measuring error that gets bigger
as the distance increases between the device zero point (flange) and product surface. The following table
illustrates this measured error for a few typical gases/vapors (with regard to the distance; a positive value means
that too large a distance is being measured):

Gaslayer Temperature Pressure

°C °F 1 bar 10 bar 50 bar 100 bar 200 bar 400 bar

(14.5 psi) | (145 psi) (725 psi) (1450 psi) (2900 psi) (5801 psi)

Air 20 68 0,00 % 0,22 % 1,2 % 2,4% 49 % 9,5%

200 | 392 -0,01 % 0,13 % 0,74 % 1,5% 3,0% 6,0 %

400 | 752 -0,02 % 0,08 % 0,52 % 1L,1% 2,1% 4,2 %
Hydrogen 20 68 -0,01 % 0,10 % 0,61 % 1,2 % 25% 4,9 %

200 | 392 -0,02 % 0,05 % 0,37 % 0,76 % 1,6 % 31%

400 | 752 -0,02 % 0,03 % 0,25 % 0,53 % 1,1 % 2,2%
Gaslayer Temperature Pressure

°C °F 1 bar 10 bar 50 bar 100 bar 200 bar

(14.5 psi) (145 psi) (725 psi) (1450 psi) (2900 psi)

Water 100 | 212 0,20 % - - - -
Szgﬁted 180 | 356 § 2,10% } § §

263 | 507 - - 8,6 % - -

310 | 592 - - - 22,0 % -

364 | 691 - - - - 58 %
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Installing FMP45 with
Gasphase Compensation
(Coax only)

Application

For level measurement in steam application at high pressures and temperatures.

At high pressures and temperatures, the speed at which microwave signals are propagated in steam (polar
media) is reduced above the liquid being measured. Automatic gas phase compensation allows this physical
effect to be corrected from a measurement technology point of view. The accuracy of measurement is the
higher the larger the reference Lref and the smaller the measuring range is:

j: 4 reference distance Lref:
35
30 |
25 |

20 £

measuring error [mm]

0 500 1000 1500 2000 2500 3000 3500 4000

distance media / flange [mm]

LOO-FMP4xxxx-05-00-00-yy-003

If there are fast changes in pressure, there may be an additional error, since the measured reference distance is
filtered with twice the time constant of the level measurement. In addition, condition of imbalance (e.g. due
to heating) may cause density and pressure gradients within the medium and condensation of steam at the
probe. As a result, the level readings at different locations inside the tank may very slightly.

Caused by this application influences the measuring error may be increased by a factor up to 2 to3.

Note!

Coax probes with reference reflection can be installed in any tank (free in the tank or into a bypass). Coax
probes are completely mounted and adjusted ex work. After mounting they are ready for use, additional
settings are not necessary.

Installation

This version of Levelflex M generates a reference reflection in the distance Lref from the flange (— B 59,
"Ordering information" option U: 300 mm (11"); option V: 550 mm (21")). The reference reflection must be at
least 150 mm above the highest level. By means of the shift of the reference reflection the actual propagation
speed is measured and the level value will be automatically corrected.

Limitations for coax probes

Maximum probe length LN LN <4000 mm
Minimum probe length LN LN > Lref + 200 mm
Reference distance Lref 300 mm / 550 mm

Maximum level relative to sealing

surface of flange: Lref + 150 mm

Minimum DC-value of medium: | Dy >7

(300/550)

LN

max—+r— ——j

1
6in) T

min >

LO0-FMP4xxxx-15-00-00-xx-003
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Operating conditions: installation with level measurement

General information on level
measurement

Probe selection (— B2 6)

In normal cases, use rod probes. Rope probes are used for measuring ranges > 4 m and with restricted ceiling

clearance which does not allow the installation of rigid probes.

Probe length
Note!

The measuring range is directly dependent on the probe length. It is better to order probes too long than too
short since it is possible to shorten the probe if necessary. In the case of the rope probe for interface
measurement, shortening is possible at the probe end weight. The probe end weight can be shortened up to a

minimum length of 500 mm.

Mounting location

= Do not mount rod or rope probes in the filling
curtain (2).

» Mount rod and rope probes away from the wall (B)
at such a distance that, in the event of buildup on
the wall, there is still a minimum distance of
100 mm between the probe and the build-up.

= Mount rod and rope probes as far away as possible
from installed fittings. "Mapping" must be carried
out during commissioning in the event of distances
< 300 mm.

= Minimum distance of probe end to the container
floor (C):

— Rope probe: 150 mm
— Rod probe: 50 mm
— Coax probe (FMP45 only): 10 mm

m When installing outdoors, it is recommended that
you use a protective cover (1).

("Accessories", — B 66).

Note!

Seal for devices with G1'2" thread

LOO-FMP4xxxx-17-00-00-xx-007

Sealing form at the FMP45 corresponds the DIN 3852 Part 1, screwed end form A. The screwed end has an
overall length of 45 mm (— 2 41). In addition, suitable sealing rings as per DIN 7603 with dimensions
48x55 m