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Commutec transmitters for continuous,
non-contact level measurement
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Features and Benefits
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Ff—— Application
‘ » Simple commissioning and operation

The Nivosonic FMU 671/676 is

designed for continuous, non-contact
level and volume measurement of both
solids and liquids in vessels of any
shape

» The Nivosonic FMU 671 can be
calibrated directly at the front panel or
by remote dialogue

« The Nivosonic FMU 676 is operated
by handheld terminal and for remote
dialogue only

Endress +Hauser

Nothing beats know-how

using addressable application
parameters

Standardised current, voltage and
relay outputs

Designed as a stand-alone unit and
for dialogue with supervisory
automation control systems (using
Rackbus gateways)
Self-monitoring with status of
measurement system continuously
displayed

« Standard installation cabling.
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Measuring System

Function

O Nivosonic FMU 671
as an independent
transmitter

O Nivosonic FMU 676
configured with the
Commulog VU 260 Z
handheld terminal

0/4...20 mA

min/max

FMU 671 '

FMU 676 '

The measuring system comprises:

o the Nivosonic FMU... transmitter
o the DU... ultrasonic sensor with
integrated temperature sensor

The following ultrasonic sensors can be
connected to the Nivosonic FMU 671 or
676:

o DU40,DU 41,DU42S,DU 42C,
DU43S,DU43C, DU44Z,DU 46 Z
DU73S,DU73C

Measuring Principle

The sensor emits an ultrasonic pulse
towards the surface of the material
which then reflects it back to the sensor.
The level is calculated by measuring the
run time taken for the echo to return.

Signal Processing

The Nivosonic receives a series of
digital signals from the ultrasonic
sensor. A microprocessor-controlled
analysis is carried out in the Nivosonic
intelligent transmitter to filter out the
“correct level echo” from all the other
signals received.

The use of fuzzy elements allows an
application-orientated analysis. All
incoming echo signals (echo run time
and amplitude) are statistically
evaluated, digitized and then stored in
memory. Only the true echoes
originating from the material are
identified using specially designed
software.

The Nivosonic can be remotely
configured by using:

o the Commulog VU 260 Z handheld
terminal or

O acomputer and ZA 67... Rackbus
gateway

The ultrasonics software:

« filters out sporadic echoes (e.g. from
agitators)

* identifies interference echoes from
fittings and edges

» recognises multiple reflections

* includes data such as signal strength
and temperature in the analysis.

Output Signals

The analogue output signals are
standard 0/4 ... 20 mA currents and
0/2...10 V voltages. These are
proportional to either the level or the
volume in the vessel. A linearisation
curve to determine the volume of any
shaped vessel can be simply
programmed.

On fault condition, the unit can also be
programmed such that the analogue
signal switches to the — 10 % or

+ 110 % level or to hold the last
measured value.




Intelligent

Signal Processing

Suppression of

echoes from

fittings

O signal decay of the
sensor

O time-dependent
threshold which an
echo must exceed to be
identified by the
evaluating electronics

O interference echo

O echo suppression

O working signal from
the surface of the
material

Addressable

application

parameters
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Vessel characteristics

are determined by the

FMU 671/676 using up
to 30 reference points.
These are obtained by
either filling the vessel

or from drawings.
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Simple Commissioning
Commissioning and accurate calibration
of the ultrasonic measuring line are
extremely simple. By selecting just one
parameter, the measuring line can be
set to one of five applications:

« liquids

* fine-grained solids

e coarse-grained solids

» process vessels with rapid changes in
levels

e conveyor belts

Fixed Target Suppression

The Nivosonic suppresses echoes
which can be caused by, e.g. struts,
welded seams and fittings in the vessel.

For a short interval, the detection
threshold is raised just enough to
ensure that the interference signal is not
evaluated. When the product level
reaches the level of the interference
source, however, the working signal (the
echo from the surface of the material)
can still be determined provided it is
larger than the interference signal.

The threshold can be set manually or

automatically and the entire envelope
curve from the sensor to outlet can be
stored.

Vessel Linearisation.

The linearisation curve describes the
relationship between the height h and
the volume V of the vessel. The most
common characteristic curve — for a
horizontal cylindrical tank — is
programmed as a standard feature.



3 Direct calibration
Operatlon — Parameters can be entered and
FMU 674 measured values addressed directly
Y from the front panel of the Nivosonic
LCD withl bgr chart Fi q |:i VH FMU 671.
and matrix field = 2200 « The matrix field required is selected
by using the V and H keys. The other
¢ 10 keys are used for entering data.
Y ¢]
Matrix selecton ____ | @V @H « The matrix field selected is clearly
keys 'feel indicated in the display to prevent
e+ @ input and reading errors.
Parameter < « During operation, the LCD shows level
input keys —~e- @OE or volume (temperature, echo
Commulog | jﬁ o damping, signal/noise ratio or output
interface ®) current).

. . ‘e O+ O * An LCD bar strip indicates level or
Nivosonic FMU 671 Diagnosis field ~ —4 o™ o %‘ volume as a function of the current
transmitters are — output.
operated from the
front panel

On-Line Diagnosis

Three methods are available:

« the analogue current is measured

 an oscilloscope is connected

e a personal computer is connected
(service software package
available).

Operational Status

[ The operational status is indicated by 6
FMU 676 LEDs which are clearly seen at a
distance:

* The green and red LEDs in the central
field indicate whether the limit relay is
energised or de-energised.

» The green LED below lights up when

e the instrument is in dialogue with the
LED _ |Yee, ZA 67... or the Commulog VU 260 Z
relay status ’ ) handheld terminal.

 Afault or warning is indicated by the
red LED at the bottom. The red LED

LED . S NYe) lights up on fault and flashes to
remote operation jﬁ 0 indicate a warning.
i i +
o sopuaed | 0 " Qe Q%
via the Commulog fault indication r
VU 260 Z or a process
control system




Remote Operation

The Nivosonic FMU is
connected to the
process control system
via the Rackbus and the
ZA 67. Gateway.

The Commulog
VU 260 Z provides
instant access to

measurement data.

Rackbus

e

0/4 ...20 mA

Min./Max.
PC,
PLC
PCS
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RS-232/Modbus
Profibus or FIP

Process Control Systems
Nivosonic transmitters are easily
integrated into supervisory control
systems.

« Nivosonic parameters are addressed
over the Rackbus by the ZA 67...
gateway which presents them in
appropriate format to the connected
network

» Up to 64 transmitters (max. 128
measuring points) can be individually
controlled and operated on-line from
the control room. Each is accessed
via a unique address

» Gateways and operating programs
are available for a variety of
fieldbuses, programmable logic
controllers (PLC), process control
systems (PCS) and personal
computers (PC).

The resulting dialogue between
supervisory controller and subordinate
transmitters makes for a safer and more
flexible plant organisation.

Field Communication

Nivosonic FMU transmitters can also be
programmed and addressed on-line via
the Commulog VU 260 Z.

* The Commulog is connected to the
Nivosonic FMU using two miniplugs.

« Data are exchanged with the FMU and
shown clearly with supplementary
information in plain language on the
Commulog display.




Installation Construction _
» Racksyst plug-in board: 7HP

conforming to DIN 41494 (Eurocard 25 35.53
format) TT
 Front panel:
black synthetic with blue field inlay,
grip and markings
* Protection:
Front panel IP 20,
board IP 00 (DIN 40050) 160
« Weight: J_Ls
approx. 0.3 kg
» Operating temperature:

3HU
128.4

0°C..+70°C

—20°C...+ 85°C in storage Dimensions of the
Nivosonic FMU
Racksyst board

Mounting

The Racksyst plug-in board must be
installed outside explosion hazardous
areas in a rack or in a protective
housing, e.g. :

» Monorack housing (7 HP) for single or
row mounting in the control panel.

« Field housing with Protection IP 65 for
mounting 6 Nivosonic FMU units side
by side.

» Assembly rack (84 HP) for mounting
up to 11 Nivosonic FMU units in the
control room.

Monorack housing

Field housing

19" assembly rack



Technical Data

Plug Connection:
e Multipoint plug conforming to DIN
41612, Part 3, Type F (30-pole)

Power Supply:

« DC voltage 24V (20V ... 30 V)
Tolerance: -4V, +6V

« DC current:
approx. 90 mA, max. 125 mA
Integrated fine-wire fuses

Signal input:

» The following ultrasonic sensors can
be connected to the Nivosonic FMU
671 and 676:

DU 40, 41, DU 42 S, DU 42 C,
DU43S,DU 43 C,DU 44 Z, DU 46 Z,

Signal Output:

e Current output: 4 ... 20 mA
can be switched to 0 ... 20 mA,
RL max. 500 Q

» Voltage output: 2 ... 10V
can be switchedto 0... 10V
RL min 2 kQ

e Limit switch outputs:
2 independent relays each with one
potential-free change-over contact,
switching point and switching
hysteresis: fully adjustable

* Fail-safe mode:
minimum or maximum, selectable

e Alarm indication:
one relay with potential-free
change-over contact

» Relay switching capacity:
AC: max. 2.5 A, max. 250 V (for CSA

DU73s,DU73C
« Electrically isolated from other circuits

max. 125 V), max. 300 VA at cos ¢ 0,7,
DC: max. 100 V, max. 90 W

» Display elements:
6 LEDs for function control

Sensor Connection

¢ The connection cable between the
DU ultrasonic sensor and the
Nivosonic FMU 671, 676 transmitter
can be common three-core
installation cable (2-wire for
DU 43 S) or three cores of a multicore,
general purpose cable.

 Cable resistance max. 25 Q per core

« |f the connection cable is to be laid in
areas of strong magnetic or electrical
fields, then screened, twisted cable is
recommended. Connect the
screening to the sensor only

Subject to modification

Nivosonic FMU 671, 676
DU 40, 41, 42 C,
dbz DU 43,DU 447,
210 I DU46Z, DU73S
Input DU73C
a0 [H
6
8 b2 >—an d Echo
1014 [ |<—> Rackbus :; D):; % DU... sensor
12 -] Analogue d10>—+ Remote
14 i[|¢|] || outputs b10>— L dialogue
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ol curent 131 Lol
or
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18 I]r }Mln.g\lﬂax. Voltage b14)>:L /< volume
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30 D L—I]i } a 2289 - indication
- | { Power supply 230 _ DC
a2| e 7 s 20V..30V voltage
Connection diagram for
the contact strip




Product Structure

Accessories

Supplementary
Documentation

Please contact us for further information to ensure that the ultrasonic transmitter
exactly matches your specific measurement task.

* Handheld terminal
Commulog VU 260 Z

» Computer interface ZA 67...
(for rack only)

« Digit display HAD 575
(for rack only).

Project planning for Racksyst racks
and self-adhesive labels for wiring
the FMU 671, 676

Racksyst field housings
Product Information SD 041F/00/e

Monorack Il Field Housing
Technical Information Tl 183F/00/e

Technical Information on
individual ultrasonic sensors

Commulog VU 260 Z
Technical Information Tl 140F/00/e

Modbus Gateway ZA 672
Technical Information Tl 148F/00/e

Profibus Gateway ZA 673
Technical Information Tl 162F/00/e

Digital display HAD 575
Technical Information Tl 048F/00/e

Project planning

For simplifying project planning,
documentation, tables and

self-adhesive wiring labels are available
from Endress+Hauser for assembling
the rack and configuring the instruments.

These will be sent on request.

08.93/MTM

Endress+Hauser
GmbH+Co.

Instruments International
P.O. Box 2222

D-79574 Weil am Rhein
Germany

Tel. (07621) 975-02

Tx 773926
Fax (07621) 975345
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Nothing beats know-how /
oy
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