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1.

Principle of Measurement, Flowmeter Primary and Converter Coordination

1.1.

1.2.

1.3.

Abstract

The electromagnetic flowmeters(EMF) from ientek. Products are the ideal flowmeters for metering the
flow of all liquids, slurries and sludges that have a specific minimum electrical conductivity.

These flowmeters measure accurately, create no additional pressure drop, contain no moving or
protruding parts, are wear free and corrosion resistant.

Installations are possible in any existing piping system.

The ientek. Products EMF has proven itself over many decades and is the preferred flowmeter in the
Chemical, Pharmaceutical and Cosmetic industries, Municipal Water and Waste Water treatment facilities
and in the Food and Paper industries.

Measurement Principle

Faraday’s Laws of Induction form the basis for the electromagnetic flowmeter which states that a
voltage is generated in a conductor as it moves through a magnetic field.

This principle is applied to a conductive fluid which flows through the meter tube perpendicular to
the direction of the magnetic field (see Schematic).

Ue~B -D -V-K

The voltage induced in the fluid is measured by two electrodes located diametrically opposite to each
other.

This signal voltage U ¢ is proportional to the magnetic induction B, the electrode spacing D and the
average flow velocity v. Noting that the magnetic induction B and the electrode spacing D are
constant values indicates that a proportionality exists between the signal voltage U ¢ and the average
flow velocity v. From the equation for calculating the volume flowratex) Ue ~ qv, it follows that

the signal voltage is linear and proportional to the volumetric flowrate.
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Fig. 1 : Schematic of an Electromagnetic Flowmeter

Design

An electromagnetic flow metering system consists of a flowmeter primary and a converter.

The flowmeter primary is installed in the specified pipeline while the converter can be mounted
locally (Remote type) or at a central location. In the Compact Design (Integral type) the flowmeter
primary and converter constitute a single entity.

(e 1



1.4. Flowmeter Primary and Converter Coordination

Compact Design Integral Type

The uP-converter and the flowmeter primary con-Statute a single mechanical entity.
Flowmeter primary with Aluminum housing: Models EMF-EMFF and EMF-EMFS
Flowmeter primary with a stainless steel housing: Model EMF-EMFF_

—-EMFF -EMFS -EMFS —-EMFF ~-EMFF
Flanged Wafer Multiple Process Connections
Design Stainless Steel

Remote Design Remote Type

The upP-converter is mounted remote from the Flowmeter primary.

Cable lengths up to 50m are Permitted for conductivities above 5 jS/cm.

The electrical interconnection between the converter and flowmeter primary are made in
connection boxes using a single signal cable.

Flowmeter primary with Aluminum housing: Models EMF-EMFF and EMF-EMFS

Flowmeter primary with a stainless steel housing: Model EMF-EMFS

Remote Type

T -
Lo -

Field Mount
Housing

[T FE T,
i 'jﬂ
:I b+
—-EMFF -EMFS -EMFS —-EMFF —EMFF
Flanged Wafer Multiple Process Connections
Design Stainless Steel




2. Assembly and Installation

2.1. Inspection
Before installing the electromagnetic flowmeter system, check for mechanical damage due to possible

mishandling during shipment. All claims for damage are to be made promptly to the shipper before
installing the flowmeter.

2.2. Transport General
Note when transporting the instrument to the meter installation site:

* the center of gravity may be off-center.

» the protection plates or caps mounted on the process connections for PTFE/PFA |ined meters should
only be removed just prior to installing the instrument in the pipeline.

* care must be exercised to assure that the liner is not cut off or damaged during installation to
avoid leaks

» flanged meters should not be lifted by the converter housing or connection box.

« when transporting flanged instruments < ON 300 [12” ] please use |ifting straps and position them
around both process connections (Fig. 2).
Chains are to be avoided since they might damage the housing.

Warning!
@ The center of gravity of the complete instrument may be above the lifting points of the straps. Injury
may result if the instrument moves! Assure that the instrument does not unintentionally slip or rotate

during transport.

)

Fig. 2 : Transport of Flanged Instruments < DN 300 [12" ]

2.2.1. Transport of Flanged Instruments = DN 350 [14"]
Flanged instruments may not be lifted by the connection box. Exclusively use the lifting eye bolts on
the instrument to lift and position the flowmeter in the pipeline.

Attention!
Do not lift using a fork truck in the middle of the housing for flanged meters.
The housing could be crushed and the internal coils may be damaged.

Fig. 3 : Transport of Flanged Instruments = ON 350[14” ]
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2.2.2. Foundation and Supports DN 350 [14" ]
These instruments must be set on appropriate foundations on supports.

Attention!
A The instruments may not be set directly on the sheet metal housing drum without supports, otherwise
the coils inside the housing could be damaged.

Sheet metal
hausing drum

SR

A2

Fig. 4 : Supports for Flowmeter Sizes = DN 350 [14"]

2.3.

Instal lation Requirements

During installation assure that:

2.3.1.

the flow direction agrees with the flow arrow if present on the flowmeter primary.

all flange bolts are tightened to the max. torque value.

instrument is installed without mechanical stresses (torsion, bending), the mating flanges for
flanged/wafer designs are axisymmetrical and parallel and that appropriate gaskets are used.
gasket do not extend into the flow area as this might cause eddies which could affect the accuracy
of the instrument.

the pipeline does not cause any unallowable forces or moments on the instrument.

the display faces the user.

the protective plugs in the cable connectors should only be removed when the cables are installed.
the remote mounted converter is installed in an essentially vibration free location.

the converter is not exposed to direct sunlight (provide a sun protector).

Recommended Installation Conditions

e Meter pipe must always be completely filled.

e Electrode axis should be horizontal if at all possible or no more that 45° from horizontal (Fig. 5)

« S light pipeline slope for degassing see Fig. 6

« Vertical Installations when abrasion may be present, flowrate upward, max. 3 m/s (Fig. 7)

» Valves and shut of devices should be installed downstream

* For free flow in- and outlet, provide invert as required, to assure that the pipeline is always
full (Fig. 8)

» For free outflow do not install instrument at the highest point or in the drop |ine(meter pipe may
drain, air bubbles), (Fig. 9. )

Electrode axis max. 45° fraom harizantal
{}/ lmadinary electrode axis

Fig. 5 : Electrode axis max.
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Fig. 6 : Installation in Horizontal Pipeline




2.3.2. In- and Outlet Straight Sections
The measurement principle is independent of flow profile as long as standing eddies do not extend
into the measurement region (e.g. after double elbows, tangential inflows or half open valves
upstream of the flowmeter primary). In such situations measures to condition the flow are required.
Experience indicates that in most cases a straight upstream section with a length of 3 x D and a
downstream section of 2 x D length are sufficient (D = flowmeter primary size) Fig. 10. For
calibration stands the reference conditions of EN 29104 require straight lengths of 10 x D upstream
and 5 x D downstream.
Instruments for certified custody transfer applications special requirements apply.
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Fig. 10 :

Wafer valves are to be installed in such a manner that the wafer, when open, does not extend into
the flowmeter. Valves or other shut off devices should be installed downstream. For highly
contaminated fluids a bypass line Fig. 11, is recommended so that the during mechanical cleaning
system operation need not be interrupted.

P
L

For flowmeter primaries which are to be installed in the vicinity of pumps or other vibration

<

Fig. 11 :

generating equipment, the utilization of mechanical snubbers is advantageous (Fig. 12).




2.3.3. Installation of the Flowmeter Primary

The electromagnetic flowmeter can be installed at any arbitrary location in the pipeline as long
as the installation requirements are satisfied (see 2.3).

When selecting the installation site consideration should be given to assure that moisture cannot
enter into the electrical connection or converter areas.

Make certain to carefully seat the gaskets and secure the covers after installation and start-up
have been completed. Tighten the cable connectors.

The protective plugs in the cable connectors should only be removed when the cables are ready for
installation.

The flowmeter primaries sizes DN 3 to ON 8 [1/10” to 5/16” ] in the flanged design have a DN 10
[3/8” ] connection flange. The diameter reduction to ON 3, 4, 6 or 8 [1/10” , 5/32” , 1/4” or
5/16” ] is incorporated in the instrument.

As an option, flowmeter primaries sizes ON 3 to DN 8 [1/10” to 5/16” ] are also available with a
ON 15 [1/2” ] connection flange.

Information!

Graphite may not be used for the flange or process connection gaskets because, it might be possible,
that under certain conditions, an electrically conductive coating could form on the interior of the
meter pipe. Vacuum shocks in the pipeline should be avoided to prevent possible damage to the liners
(PTFE) and destruction of the instrument.

Gasket Surface on the Mating Flanges

In every installation it is essential that the material used for the gaskets for the parallel mating
flanges is suitable for the fluid and the operating conditions.

Only in this way will leaks be avoided. To assure optimum measurement results assure that the
flowmeter primary gaskets are correctly centered on the flanges.

Protection Plates

The protection plates are designed to prevent damage to the liners. They should not be removed unti |
the meter is ready to be installed in the pipeline. Care must be exercised to assure that the liner
is not cut off or damaged during installation to avoid leaks.

Flange Bolt Tightening Torque

The mounting bolts are to be tightened equally in the usual manner without excessive one-sided
tightening.

We recommend that the bolts be greased prior to tightening and that they be tightened in a
crisscross pattern as shown in Fig. 13. Tighten the bolts during the first pass to approx. 50 %,
during the second pass to approx. 80 % and only during the third pass to100 % of the max. torque
value. The max. torque values should not be exceeded, see the table below.

Fig. 13 :




2.3.4. Torque Values

2.3.4.1. Torque Specifications for Flanged Instruments

Liner Meter Size Process Bolts Torque Press. Rating
DN  Inch Connection max. Nm bar
PFA/PTFE/Hard rubber | 3-10  1/10-3/8 Flange or 4 x M2 8 40
15 1/2 Wafer Design 4 x M12 10 40
20 3/4 4 x M2 16 40
25 1 4 x M12 21 40
32 1-1/4 4 x M6 34 40
40 1-1/2 4 x M6 43 40
50 2 4 x M6 56 40
65 2-1/2 8 x M16 39 40
80 3 8 x M16 49 40
100 4 8 x M16 47 16
PTFE/Hard rubber 125 5 Flange 8 x M16 62 16
150 6 8 x M20 83 16
200 8 12 x M20 81 16
250 10 12 x M24 120 16
300 12 12 x M24 160 16
350 14 16 x M24 185 16
400 16 16 x M27 250 16
PTFE/Hard rubber 500 20 Flange 20 x M24 200 10
600 24 20 x M27 260 10
700 28 24 x M27 300 10
800 32 24 x M30 390 10
900 36 28 x M30 385 10
1000 40 28 x M33 480 10

Table. 1

2.3.4.2. Torque Specifications for Wafer Design

Liner Meter Size Bolts Torque Press. Rating

DN Inch max. Nm bar

PFA 3-8 1/10-5/16 4 x M2 2.3 40
PFA 10 3/8 4 x M2 7.0 40
15 1/2 4 x M2 7.0 40

20 3/4 4 x M2 1.0 40

25 1 4 x M2 15.0 40

32 1-1/4 4 x M6 26.0 40

40 1-1/2 4 x M16 33.0 40

50 1 4 x M16 46.0 40

65 2-1/2 8 x M16 30.0 40

80 3 8 x M16 40.0 40

100 4 8 x M20 67.0 40

Table. 2

Instruments and Variable Process Connections




2.3.5. Installations in Larger Size Pipelines
The flowmeter can readily be installed in larger size pipe lines by using of reducers.
The pressure drop resulting from the reduction can be determined using the Nomograph Fig. 14 using
the following procedure:

1. Calculate the diameter ratio d/D.

2. Calculate the flow velocity as a function of the meter size and the flowrate.
The flow velocity can also be determined from the Flow Rate Nomograph (Fig. 15).

3. The pressure drop can be read on the -Y- axis at the intersection of the flow velocity curve and
the “Diameter Ratio d/D “ value on —X- axis in Fig. 14.

—
—1_
L

d = Inside diameter of the EMF 100
D = Inside diameter of the pipeline
v = Flow velocity in (m/s)

7mis 5

\wm

10 Smts

Ap= Pressure drop in mbar
\ v=3 miz
|

4mis

4 ——w
w

\%

Pressure drop Ap [mbar]

A

0.a 0.6 ov 0a
Diameter Ratio diD

=
i

Fig. 14 : Nomograph for Pressure Drop Determination for EMF with Flanged Reducers, a/2 = 8°
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2.3.6. Meter Sizes, Pressure Ratings and Flow Ranges

Meter Size Std. Press. Rating Min. Flow Range Max. Flow Range

DN Inch PN 0 to 0.5 m/s Flow Velocity | 0 to 10 m/s Flow Velocity
3 1/10 40 0 to 0.2 I/min 0 to 4 [/min
4 5/32 40 0 to 0.4 I/min 0 to 8 [/min
6 1/4 40 0 to 1 I/min 0 to 20 [/min
8 5/16 40 0 to 1.5 I/min 0 to 30 [/min
10 3/8 40 0 to 2.25 I/min 0 to 45 [/min
15 1/2 40 0 to 5.0 I/min 0 to 100 [/min
20 3/4 40 0 to 7.5 I/min 0 to 150 [/min
25 1 40 0 to 10 I/min 0 to 200 [/min
32 1-1/4 40 0 to 20 I/min 0 to 400 [/min
40 1-1/2 40 0 to 30 I/min 0 to 600 [/min
50 2 40 0 to 3 m3/h 0 to 60 m3/h
65 2-1/2 40 0 to 6 m3/h 0 to 120 m3/h
80 3 40 0 to 9 m3/h 0 to 180 m3/h
100 4 16 0 to 12 m3/h 0 to 240 m3/h
125 5) 16 0 to 21 m3/h 0 to 420 m3/h
150 6 16 0 to 30 m3/h 0 to 600 m3/h
200 8 10/16 0 to 54 m3/h 0 to 1080 m3/h
250 10 10/16 0 to 90 m3/h 0 to 1800 m3/h
300 12 10/16 0 to 120 m3/h 0 to 2400 m3/h
350 14 10/16 0 to 165 m3/h 0 to 3300 m3/h
400 16 10/16 0 to 225 m3/h 0 to 4500 m3/h
450 18 10/16 0 to 300 m3/h 0 to 6000 m3/h
500 20 10 0 to 330 m3/h 0 to 6600 m3/h
600 24 10 0 to 480 m3/h 0 to 9600 m3/h
700 28 10 0 to 660 m3/h 0 to 13200 m3/h
800 32 10 0 to 900 m3/h 0 to 18000 m3/h
900 36 10 0 to 1200 m3/h 0 to 24000 m3/h
1000 40 10 0 to 1350 m3/h 0 to 27000 m3/h

Table. 3




Flowrate Nomograph

The flowrate is a function of the flow velocity of the fluid and the size the flowmeter.

The Flowrate Nomograph shows the flow ranges for each of the different flowmeter sizes as well as
the flowmeter sizes suitable for a specific flow range.

Example:
Flowrate = 7 m3/h (maximum flowrate = flow range end value). Suitable are flowmeter sizes DN 20
to DN 65 [3/4” to 2-1/2” ] for flow velocities between 0.5 and 10 m/s.
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Fig. 15 : Flowrate Nomograph DN 3 to DN 1000 [1/10” to 40" ]




3. Electrical Connections, Grounding

3.1. Grounding the Flowmeter
The grounding procedure described in this manual must be observed. Corresponding to VDE 0100,
Part 540 the grounding screws on the flowmeter primary (on the flange and on the converter housing)
are to be connected to earth with a copper wire whose cross section is at least 2.5 mm2.
In order to comply with the EMC-Resistance/Low Voltage Regulations both the meter pipe of the
flowmeter primary and the connection box or COPA-housing must be connected to earth.
Please use the green/yellow cables included with the shipment for these connections. For measurement
reasons the earth potential should be identical to the potential of the pipeline. An additional
earth connection at the terminals in the connection box is not required.

For plastic pipelines or pipelines lined with insulating materials the fluid is grounded using
grounding plates or grounding electrodes. When there are stray currents in the pipeline it is
recommended that grounding plates be installed at both ends of the flowmeter primary.

In the following three different grounding schemes are described. In examples a) and b) the fluid
is in electrical contact with the pipeline. In example ¢) the fluid is insulated from the pipeline.

a) Metal pipeline with fixed flanges
1. Drill blind holes in the flanges on the pipeline (18 mm deep)

2. Thread holes, (M6, 12 mm deep).
3. Attach the ground strap to the flange using a screw (M6), spring washer and flat washer and

connect to the ground connection on the flowmeter primary.

4. Connect a 2.5 mm2 CU wire between the ground connection on the flowmeter primary and a good earth.

—

Fig. 16 : Flowmeter Primary ON 3 — DN 100 [1/10” - 4” ] Flanged

Fig. 17 : Flowmeter Primary DN 3 — DN 100 [1/10” — 4” ] Wafer Design

*) Use the green/yellow cable included with the shipment for these connections.
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b) Metal Pipeline with Loose Flanges

1. In order to assure a trouble free ground connection to the fluid and the flowmeter primary in a
pipeline with loose flanges, 6 mm threaded studs should be welded to the pipeline.

2. Attach the ground strap using a nut, spring washer and flat washer and connect to the ground
connection on the flowmeter primary.

3. Connect a 2.5 mm2 CU wire between the ground connection on the flowmeter primary and a good earth.

Fig. 18 : Flowmeter Primary DN 3 — DN 100 [1/10” - 4” ] Flanged

Fig. 19 : Flowmeter Primary DN 3 — DN 100 [1/10” — 4" ] Wafer Design

x) Use the green/yellow cable included with the shipment for these connections.




c) Plastic, Concrete or Pipelines with Insulating Liners.

1. Install EMF in pipeline with a grounding plate.

2. Connect the connection tab on the grounding plate to the ground connection on the flowmeter
primary with a ground strap.

3. Connect a 2.5 mm2 CU wire between the ground connection on the flowmeter primary and a good earth.

For plastic pipelines or pipelines with insulating liners the fluid is grounded using the grounding
plate as shown in Fig. 20 or using grounding electrodes, when installed in the flowmeter primary
(option). If grounding electrodes are installed the grounding plates shown Fig. 21 are not required.
When there are stray currents in the pipeline it is recommended that, if grounding plates are to be
used, to install one at both ends of the flowmeter primary.

Grounding Plate

I

-

Grounding Plate

Fig. 20 : Flowmeter Primary ON 3 — DN 100 [1/10” - 4” ] Flanged

Grounding Plate j

Fig. 21 : Flowmeter Primary DN 3 — DN 100 [1/10” — 4" ] Wafer Design

x) Use the green/yellow cable included with the shipment for these connections.

14



3.1.1. Grounding Models EMF-EMFS_ and EMF—EMFS_
The ground connections are made as shown in Fig.22
so that an additional ground is not required.

Adapter Piece

£

Fig. 22 : Flowmeter Primary DN3-DN100 [1/10” -4” ]

3.1.2. Grounding Instruments with Hard or Soft Rubber Liners
In these Instruments, starting at meter size DN 125[5” ]

Integrated in the Liner. This element grounds the fluid.

, an electrically conductive element is

3.1.8. Grounding for Instruments with Protection Plates

Fig. 23 : Protection Plates

The Protection plates protect the edges of the liners, e.g. for abrasive fluid. In addition they

also provide the Same function as a grounding plate. Connect these protection plates in the same

manner as the grounding plates when used with plastic pipelines or pipelines with electrically
insulated liners.

. The fluid is ground by the metal adapter pieces,

15



3.2. Signal and Excitation Cable Connections for Model EMFS(Remote Type), Special

Requirements for Protection Class |P67

The electromagnetic flowmeter primary is connected to the converter by a signal/excitation cable.
The magnet coils in the flowmeter primary are supplied from terminals M1/M2 in the converter with
an excitation voltage.

The signal/excitation cable is connected at the flowmeter primary to terminals 1, 2, M1, M2, 3,

SE. The terminal assignments are described in Fig. 25. The shield 3 is at the common potential of

the flowmeter primary and connected to earth. The ground connection on the exterior of the

connection box of the flowmeter primary should also be connected to earth.

3.2.1. Signal and Excitation Cable Construction
The signal/excitation cable conducts signals of only a few millivolts and should therefore be
routed in the shortest manner. The maximum al lowable signal cable length is 50 m.

/)
ayy

~N OO OB~ W N =

Jacket of PVC, white

Steel wire weave

Cu wire weave

Flow signal, jacket red and blue
Excitation, jacket white

Each 1x shielded, Cu wire weave
Polyethylene, natural

Fig. 24 : Signal

Cable Construction
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Fig. 25 :

The cables should not be routed in the vicinity of large electrical machinery or switch gear
equipment which could induce stray fields, pulses and voltages. All

leads are to be surrounded
by shields connected to earth.

The signal cable should not be fed through branch fittings or terminals strips. A shielded
excitation cable(white) is located parallel to the signal leads (red and blue) in the cable
assembly so that only one cable is required between the flowmeter primary and the converter.

Attention!
A [f plant conditions make it impossible to avoid proximity to electrical machinery or switch

gear equipment, it is advisable to route the signal/excitation cable in metallic conduits which
are connected to earth.

3.2.2. Connection Area Flowmeter Primary

The leads of the signal/excitation cable are to be routed in the shortest way to the connection
terminals. Loops are to be avoided (see Fig. 26)

£

Terminal Cannection
Aszignments
1+ 2 Flow zignal leads {red and blue}
3 Inner zhield {copper) ar additional
inner lead {yellow) common
o - M1+ M2 Cannections for magnet excitation
i ' SE Cuter cable shield {ateel)
Ground connection

SE-terminal

-~ Signal cable

Fig. 26 : Flowmeter Primary Connection Area
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3.2.2.1. Using the Spring Loaded Connection Terminals

-

Fig. 27 :

zf“x o
“
Information!

When installing the signal/excitation cable assure that a water trap is provided, (Fig. 28).
For vertical installations the cable connectors should point downward.

When reinstalling and tightening the housing cover care should be exercised.

Check to make sure that the gaskets are seated properly. Only then will the Protection Class
be effective.

Water Trap

Fig. 28 : Cable Routing




3.2.3. Assembly and Installation for Protection Class P67
There are 2 different designs available.

3.2.3.1. Design with Hose Connection
For flowmeter primaries for use in Protection Class |IP67 areas the max. submergence depth is 5m.
In place of the cable connectors a connector surrounded by a hose is used. The signal/excitation
cable must be Routed through the 1/2” hose from the connection box to a point above the maximum
submergence level (Fig.29).
Above the submergence level the water tight connector included with the shipment is installed on
the cable. Then the hose is sealed to the hose connector with a threaded clamp.
Finally, the connection box must be carefully closed.

ﬂ— Signal and Excitation Cahle
P

Water tight cahle connector

l Install 1/2"-hose above max.
Submergence level and seal the
signal cahle water tight with the
connector

Threaded clamp

=

max. Submergence level Sm
-

[

F\\\\\\\\\\Q\\\\\\\\\\‘Q

4

As Shipped Caonfiguration Configuration after Completed Assermbly

Fig. 29 : Installation IP67(Hose Connection)

3.2.3.2. Design without Hose Connection
Two signal cables are to be used to connect flowmeter primary and the converter(see Fig 38, 39).
After the connections have been made, the cable connectors are to be tightened and the connection
box carefully dosed. The jacket of the signal cable may not be damaged.
Only then will Protection Class IP67 for the flowmeter primary be assured.




3.2.4. Electrical Connection Area in the Converter
3.2.4.1. Remote Type

[© o]
@ ..... o N e W L-EC_\?' i co— v ——
& S & Assignments
L MM+ 2— | Supply valtage
+ - 20 mA output and HART
Wia g Fulse output
EANCY; Contact input (G2 cormmarn
P7 G2 Contact output (G2 common)
1+2 Leads for flow signal {red and hlue)
15+ 25 Cahble shield for flow signal
M1+ Wiz Connections for magnetic field
excitation fwhite)
3 Inner cable shield (Copper) ar
[ vl oy
{ v L Cuter cable shield (steel)
| = oy Comments: For FOUMND ATION Fieldbus and
1 g1y Y PROFIBUS P& the BUS terminals in the
S o R o i o i connection area are to be used exclusively,

Connection for the cable shield {steel)

LIN[PE| VI |VE|P7 G2 X[+ |- (M| MZ|3 151|225

Fig. 30 : Connection Box Field Mount Housing

Attention!
@ The supply power connections must be made in agreement with the specifications on the type tag on

the converter at terminals L (Phase) and N (Neutral) or 1+ and 2. through a main fuse and a main

switch.

Using the Spring Loaded Connection Terminals Remote Type Converter

Fig. 31 :




3.2.4.2. Integral Type

. Therrrinal Connection
| Assignments
L M+ 2+ Supphy v oltage
+- 20 md output + HART

e Vg

Pulse otput

H1G2

Cortact input (G2 commom

PY G2

Contact output (G2 common)

’_@‘ Eath  Corrents: For FOUNDATION Fieldhus and
PROFIBUS PA the BUS terminals inthe

connection area are to be used exclusively.

Fig. 32 : Connection Box

Using the Spring Loaded Connection Terminals Integral Type

Fig. 33 :
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3.3. Interconnection Diagrams
3.3.1. Interconnection Diagram Integral Type, Connection Options for Analog Communication

(incl. HART)
by| 10| 9
a)|ca | E9 2L |10+
vo | we | p7|ealwr | + | - Mo L
11 213 4] a) PE

1) a) Scaled pulse output, passive, pulse width settable from 0.1 ms to 2000 ms,
Terminals: V8, V9, function E9, C9
Optocoupler specifications:
fmax 5 kHz
0OV < UgeL = 2V, 16V <Uggy < 30V
OmA < lgegy < 0.2 mA, 2mA < lgeL < 220 mA

b) Scaled pulse output, active, pulse width settable from 0.1 to 2000 ms,
terminals V8, V9, function 9, 10
20 mMA < | <150 mA; fpax < 4 Hz, pulse width < 50 ms, pulse Tigy < 25 ms,
BV < U< 3V
On/off ratio 1:4 (Ton © Toff).
fmax D kHz, 2mA < | < 20mA; 16V < U < 30V

2) Contact output, function selectable in software as system monitor, empty pipe,
Max.-Min.-Alarm or F/R signalx, terminals G2, P7
Optocoupler specifications:
OV < UgL =2V, 16V =< Uy = 30V
OmA < lgey =< 0.2 mA, 2mA < lgeL = 220 mA

3) Contact input, function selectable in software as external zero return, external
totalizer reset, external totalizer stop
Terminals: G2, X1
Optocoupler, 16V < U < 30V, Ri = 2kQ

4) Current output selectable, terminals: +/-, load < 600 Q for 0/4 to 20 mA,
Load < 1200 @ for 0/2 to 10 mA,
Load < 2400 Q for 0 to 5 mA,
Option: HART-Protocol

5) Supply power, see Type Tag

*) When shipped the function forward direction signal was selected.

Fig. 34 : Interconnection Diagram integral Type, Connection Options for Analog Communication
(incl. HART)




3.3.2. Interconnection Diagram Integral Type, Connection Options for Digital Communication

(PROFIBUS DP, PROFIBUS PA, FOUNDATION Fieldbus, ASCII)

a) PROFIBUS PA (Profile 3.0)
b) RS485 (ASCI| Protocol)

¢) PROFIBUS DP
d)

FOUNDATION Fieldbus

aj Pas | PA-
by |us|ws|Pr|a | B+ | - 2L-| 1L+
o) | Ux|ve | PT|+vD| & | B [GNO | N | L P
d FF+| FF-

&

PE
Design a)

Terminals PA+, PA-
Connection for PROFIBUS PA per |EC 61158-2 (Profile 3.0),
U=9-32V, | =13 mA (normal operation); 17 mA (during fault condition / FDE)

Design b)
Terminals Ux, V8
Scaled pulse output, passive (optocoupler), pulse width settable from 0.1 ms to
2000 ms, Optocoupler specifications:
fmax 5 kHz
OV < UL =2V, 16V = Uy = 30V;
OmA < lIceH < 0.2mA, 2mA < lgeL < 220 mA

Terminals Ux, P7

Contact output, function selectable in software as system monitor, empty pipe,
Max.-Min.-Alarm or F/R signal

Optocoupler specifications:

OV < UL = 2V, 16V =< UggH = 30 V;

OmA < lceH = 0.2mA, 2mA < lgeL < 220 mA

Terminals A, B
Serial data link RS485 for communication using ASCI|-Protocol

Terminals +, -
Current output, terminals: +/-, load < 600 Q for 0/4 to 20 mA

Design ¢)
Same as design b), except

Terminals +VD, A, B, GND
Connection for PROFIBUS DP per EN 50170

Design d)
Terminals FF+, FF-
Connection for FOUNDATION Fieldbus (H1) per IEC 61158-2,
U=9-32V, | =13 mA (normal operation); 17 mA (during fault condition / FDE)

Supply power
see Type Tag

Fig.

35 : Interconnection Diagram integral Type, Connection Options for Digital Communication
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3.3.3. Int

erconnection Diagram Remote Type, Connection Options for Analog Communication

(incl. HART)
Converer
i
€ | £
- - 1
Vv TR [ [N|L g]_‘ :|I‘u11|ru't2|23|j|1 |1s|3|% Converter
[~ - —=——T
e AT 1Ty
@ERaran)
| 5]
23 4 9 o T ==
£ 2 2 |3
g;,:::r::_:-_—r:__{
@:} Ll Bl "‘i
"“——‘—_ja‘:-'”":ﬁ
b [2] (1] e -
Earth A:L—‘ Flowumieter Primary Earth Flowmeter Primary

5)

a) Scaled pulse output, passive, pulse width settable from 0.1 ms to 2000 ms,
Terminals: V8, V9, function E9, C9,
Optocoupler specifications:
fmax 5 kHz
V< UgL =2V, 16V < Ugy = 30V
OmA < lgeH = 0.2 mA, 2mA < lgeL < 220 mA

b) Scaled pulse output, active, pulse width settable from 0.1 to 2000 ms,
terminals V8, V9, function 9, 10
20 MA < | < 150 mA; fpax =<4 Hz, pulse width < 50 ms, pulse Tigy <25 ms,
BV <U< 30V
On/off ratio 1:4 (Ton : Toff), fmax 5 kHz, 2mA < | < 20mA; 16V < U < 30V

Contact output, function selectable in software as system monitor, empty pipe,
Max.-Min.-Alarm or F/R signal*, terminals G2, P7

Optocoupler specifications:

OV < UgL =2V, 16V =< Uy = 30V

OmA < lgey < 0.2 mA, 2mA < lgeL = 220 mA

Contact input, function selectable in software as external zero return, external
totalizer reset, external totalizer stop

Terminals: G2, X1

Optocoupler, 16V < U < 30V, Ri = 2kQ

Current output selectable, terminals: +/-, load < 600 @ for 0/4 to 20 mA,
Load < 1200 @ for 0/2 to mA, load < 2400 @ for O to 5 mA
Option: HART-Protocol

Supply power, see Type Tag

*) When shipped the function forward direction signal was selected.

Fig.

36 : Interconnection Diagram Remote Type, Connection Options for Analog Communication
(incl. HART)
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3.3.4. Interconnection Diagram Remote Type, Connection Options for Digital Communication
(PROFIBUS DP, PROFIBUS PA, FOUNDATION Fieldbus, ASCII)

Converter
al T %
bjUx'uEFTP.H+- 2-11+

Earth

CI|Ux || PTpwl A | B GHE| N L

dl FEeFE- %_‘

|Mﬂwﬂhs|2|1|1s|3|g% Canverter

PE & i

€0t ey

=~ Bt

s PROFIBUS PA Profie 30y | 2| [ [ 3] |2
by RS 485 (A ST Protacal) e = =y
¢) PROFIBUS DP (o et
o) FOUNDATION Fieldbus g e

Ea_r'th F lowaneter Primary

Earth =

Floveneter Pritmary
Design a)
Terminals PA+, PA-
Connection for PROFIBUS PA per IEC 61158-2 (Profile 3.0),
U=9-32V, | =13 mA (normal operation); 17 mA (during fault condition / FDE)

Design b)

Terminals Ux, V8

Scaled pulse output, passive (optocoupler), pulse width settable from 0.1 ms to
2000 ms,

Optocoupler specifications: fmax 5 kHz

OV < UgeL = 2V, 16V = Uggy = 30 V;

OmA < lgeH = 0.2mA, 2mA < lceL = 220 mA

Terminals Ux, P7

Contact output, function selectable in software as system monitor, empty pipe,
Max.-Min.-Alarm or F/R signal

Optocoupler specifications:

OV < UgeL = 2V, 16V = Uggy = 30 Vs

OmA < lgey < 0.2 mA, 2mA < lgeL < 220 mA

Terminals A, B
Serial data link RS485 for communication using ASCII-Protocol

Terminals +, -
Current output, terminals: +/-, load < 600 Q for 0/4 to 20 mA

Design ¢)

Same as design b), except

Terminals +VD, A, B, GND
Connection for PROFIBUS DP per EN 50170

Design d)

Terminals FF+, FF-
Connection for FOUNDATION Fieldbus (H1) per IEC 61158-2,
U=9-32V, | =13 mA (normal operation); 17 mA (during fault condition / FODE)

Supply power
see Type Tag

Fig. 37 : Interconnection Diagram Remote Type, Connection Options for Digital Communication

(PROFIBUS DP, PROFIBUS PA, FOUNDATION Fieldbus, ASCII)
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3.3.5. Interconnection Diagram Remote Type(two cables), Connection Options for Analog
Communication(incl. HART)

o erter
!
10| 9 i %
[}
C3| B3 21+ ! Earth
apelefozfa [ [n[ L] :|’“"|’“ﬂ|23|j|1 [s]3] & Converter
-
FE
1 23 4 5 dp iwlm
5l g x| |5
Tlel o= g5 5| [E
el 1 Y = I
e (][] [Jee =
Earth = Flowan eter Primary Earth Flowmeter Primary

1) a) Scaled pulse output, passive, pulse width settable from 0.1 ms to 2000 ms,
Terminals; V8,V9, function E9,C9,
Optocoupler specifications:
fmax SKHZ
0V = UckL

< 2V, 16V <Ugy < 30V
OmA < lggy = O

2mA, 2mA < el < 220 mA

b) Scaled pulse output, active, pulse width settable from 0.1 to 2000 ms,
terminals V8, V9, function 9, 10
20 mA<1<150mA; fpax<4Hz, pulse width < 50ms, pulse Tigy<2bms, 16V<U <30V
On/off ratio 1:4(Ton:Toff), fmax 5 KHz, 2 mA < | < 20 mA; 16V <U<30V

2) Contact output, function selectable in software as system monitor, empty pipe,
Max.-Min.-Alarm or F/R signalx, terminals G2,P7
Optocoupler specifications:
OV < UgL =2V, 16V < Uy =< 30V;
OmA < lceH < 0.2 mA, 2 mA < IgeL < 220 mA

3) Contact input, function selectable in software as extemal zero return, extemal
totalizer reset, extemal totalizer stop
Terminals: G2, X1
Optocoupler, 16V < U < 30V, Ri =2 kQ

4) Current output selectable, terminals: +/-, load < 600 Q for 0/4 to 20 mA,
Load < 1200 Q for 0/2 to mA, load < 2400 Q for O to 5 mA
Option: HART-Protocol

5) Supply power, see Type Tag

*) When shipped the function forward direction signal was selected.

Fig. 38 : Interconnection Diagram Remote Type(two cables), Connection Options for Analog
Communication (incl. HART)




3.3.6. Interconnection Diagram Remote Type(two cables), Connection Options for Digital
Communication (PROFIBUS DP, PROFIBUS PA, FOUNDATION Fieldbus, ASCII)

Converer
i
a) e R :
b(uxls[mr] o] e [+ [- |[Z]* ; éﬂh
S%UI'UEFT:'-::;-HBI ML %_‘ :|M1|W|23|2|1|13|3|% ConveHer
' il
-
PE
{:::} ’Fﬂ_’—_al‘t—u
) PROFIBUS FA (Profile 3.0 Rt B =
b) R5485 (ASCII Protocol) =8 8 o El |Z
t) PROFIBUS DP e &l g g |E
o FOLUMDATION Fieldbus

Floweneter Primary

Design a)
Terminals PA+, PA-
Connection for PROFIBUS PA per IEC 61158-2 (Profile 3.0),
U=9-32V, | =13 mA (normal operation); 17 mA (during fault condition / FDE)

Design b)
Terminals Ux, V8
Scaled pulse output, passive (optocoupler), pulse width settable from 0.1 ms to
2000 ms,
Optocoupler specifications: fmax 5 kHz
OV < UL =2V, 16V < Uy = 30 V;
OmA < IgeH = 0.2 mA, 2mA < lgeL < 220 mA

Terminals Ux, P7

Contact output, function selectable in software as system monitor, empty pipe,
Max.-Min.-Alarm or F/R signal

Optocoupler specifications:

OV < UggeL = 2V, 16V =< Uey = 30 Vs

OmA < Igey < 0.2 mA, 2mA < IgeL < 220 mA

Terminals A, B
Serial data link RS485 for communication using ASCI|-Protocol

Terminals +, -
Current output, terminals: +/-, load < 600 Q@ for 0/4 to 20 mA

Design c)
Same as design b), except

Terminals +VD, A, B, GND
Connection for PROFIBUS DP per EN 50170

Design d)
Terminals FF+, FF-
Connection for FOUNDATION Fieldbus (H1) per IEC 61158-2,
U=9-32V, | =13 mA (normal operation); 17 mA (during fault condition / FDE)

Supply power
see Type Tag

Fig.

39 : Interconnection Diagram Remote Type(two cables), Connection Options for Digital
Communication (PROFIBUS DP, PROFIBUS PA, FOUNDATION Fieldbus, ASCII)
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3.3.7. Connection Examples for Peripherals for Analog Communication (incl. HART)

Current Output
0/4-20 mA load: max. 600 Ohm

irterral | | External .
0/4-20 mA | 0/2-10 mA load: max. 1200 Ohm
0 -5 mA load: max. 2400 Ohm
0/2-10 mA +
0-5 mA -
0-10, 10-20 mA
4-12, 12-20 mA

Pulse Output (optocoupler) Pulse Output (active)

internal | ! external internal | | External
Fg*
VG i S, v
e [ v+ 24y T.f g} (O] 1 |
3 . e ,
(ES 7= )]
lmax =2 20mA .
Il
lce

Contact Input for External Zero Return or External Totalizer Reset
Function selectable in software

internal ! | external internal | , External
o el +2 40 — A el — 24y
¥y ¥
& =2 s & =2 o
Contact settings: Contact settings:
Ri = 2kQ  Qutput is turned off Ri = 2kQ

internal totalizer is reset,

when contact is closed. when contact is closed.

Contact Output e.g. for System

Monitor, Max.-Min.-Alarm, Empty
Pipe or Forward/Reverse Signal

Function selectable in software

Pulse Output (passive optocoupler),
Separate Forward and Reverse Pulses
over Contact Output

internal ! ! external
i _|vg
internal ' external B o (O ]
Y Fg* E | (¥ !
ST ﬂ—@ i) .
o |- 1
A2 .. HL{OTHI+«
|ma_\,{: 220mA | 1 | 2+
1
A =2 I
"Rp 2 S K
3 — 7

Fig. 40 : Connection Examples for Peripherals for Analog Communication (incl. HART)




3.3.8. Interconnection Examples for Peripherals for Digital Communication
(PROFIBUS DP, PROFIBUS PA, FOUNDATION Fieldbus, ASCII-Protocol)

Current Output (only available for ASCI|-Communication) 0/4-20 mA load: max. 600 Ohm

irternal | | Externa
| I
+
Pulse Qutput and Contact Output Circuit example for separate pulses for forward
(only available for PROFIBUS DP or and reverse directions using the contact output
ASCI| Protocol)
internal , , external internal , | externa
| | | |
[ Ly = 24%+ o e | 24+
- -
-~ F o L‘
LY w3 = gy 3
| max
I I I
P | | | [__,-J—ll | |
- M i
,rLH o R -
By —+— By
Ima: = 220méa I mae = 2200

Contact output Ux / P7

For system monitor, max.-min.-Alarm,
empty pipe or forward /reverse signal,
function selectable in software

Pulse output optocoupler Ux/V8

Fig. 41 : Connection Examples for Peripherals for Digital Communication (PROFIBUS DP, PROFIBUS PA,

FOUNDATION Fieldbus, ASCII-Protocol)



PROFIBUS DP Data link RS485 (ASCII Protocol)

The resistors R1, R2, R3 are bus termination 2-wire data link, half-duplex, max.
resistors. They are to be installed if the cable length: 1200 m, max. 32
instrument is connected at the end of the bus cable. instruments in parallel on bus
R1 =390 Q; R2 =220 Q: R3 =390 Q twisted pair cable.
K/-’f - iy
PROFIEUS DF Cakle internal I external
(2., CONT1O; [ [

G3646-85901 407

u:J—L:n Plug for THox

[ | (.. Fabr. Weidmuller 17547900007

PROF IBUS PA / FOUNDATION Fieldbus

The resistor R and the capacitor C form the bus termination. They are to be installed
if the instrument is connected at the end of the bus cable.
R =100 Q; cC=1 F

internal 1 | external internal ' external
| | | |
RGN FF+
Pa- g . ﬂ R
F'A+_T. . s T————T
Buscahle Bus cahle
PROFIBLIS PA FOURDATION Fieldbus
Connection Example for PROFIBUS PA using M12 plug
COPA-XE MAG-RE

T -
L e e

Connection _,w"'

PIM 1 = P+
for cable shield :EJ—EI:I: FIM 2 = ne The converter in & field mount
(huz cahble) I | PIM 3 = PA- houszing is alzo availakle with

PIM 4 = Shield  M12-pluglonly for PROFIBUS PA).

’/P‘in azzignments
(Mirwe from front
onto the pin insert
and pins)

Connection using M12 plug (only for PROFIBUS PA)
As an option, the bus connection can be made using a M12 plug instead of a cable connector
(see Ordering Information for the instrument).

The instrument is then shipped completely wired. Suitable sockets (Type EPG300) as well as
other accessories may be found in the List Sheet 10/63.6.44 S E.

Fig. 42 : Connection Examples for Peripherals for Digital Communication
(PROFIBUS DP, PROFIBUS PA, FOUNDATION Fieldbus, ASCII)




4, Start-Up
4.1. Preliminary Checks/Starting Up the Flowmeter System

4.1.1. Flowmeter Integral Type

The start-up procedure described below is to be used after the assembly and installation of the
flowmeter have been completed.

The supply power is turned off.

* Check the grounds.

* Check that the temperature limits were not exceeded.

» Check connections based on the Interconnection Diagrams.

* Assure that the supply power values agree with those specified on the type tag.

* The connections for the supply power in the COPA-XE are located under the semicircular cover in
the connection area!

Turn on supply power !

« After the supply power is turned on, the flowmeter primary data stored in the external EEPROM are

compared to the values stored internally. |f the data are not identical, an automatic exchange of

the data in the converter is initiated (upload). The converter displays the message “Primary data
are loaded” . The system is now operational.

The display indicates the instantaneous flowrate value.

* |n order to set up the system only a few entries or selections of parameters must be made.

The flow range is automatically set to 10 m/s. Enter the desired flow range in the submenu “Range
“. Hydraulically ideal range end values are equivalent to ca. 2-3 m/s. In the submenu “current
output” the required current range can be selected. For the pulse output the pulse factor

(pulses per unit) and the pulse width should be entered in the submenu “Totalizer” .

(see Section 5)

» The system zero value should be checked (see Section 4.2).

« To finish the start-up procedure, the menu “Store data in external EEPROM” should be called in
order to store all the settings which were made during the start-up. |f the converter was
exchanged, then the EEPROM is to be removed from the old converter and plugged into the new one
(see Section 4.4).

4.1.2. Flowmeter Remote Type
The start-up procedures described below are to be used after the assembly and installation of the
flowmeter primary and the converter.

The supply power is turned off.

« Assure that the supply power values agree with those specified on the type tag.

Check if the converter is installed in an essentially vibration free location.

Check that the ambient temperature limits for the converter are not exceeded (-20 ° C and +60 ° C).
* Check for proper coordination between the flowmeter primary and the converter.

Check that the EEPROM is plugged into the socket on the display board of the converter

(see Fig. 43). There is a sticker on this EEPROM which has the same order and end numbers as those
listed on the factory tag of the flowmeter primary. Both must be identical!

Turn on supply power .

» After the supply power is turned on the flowmeter primary data stored in the external EEPROM are
compared to the values stored internally. |f the data are not identical, an automatic exchange of
the data in the converter is initiated (upload). The converter displays the message “Primary data
are loaded” . The system is now operational.

* The display indicates the instantaneous flowrate value.

* In order to set up the system only a few entries or selection of parameters must be made. The flow
range is automatically set to 10 m/s. Enter the desired flow range in the submenu “Range” .
Hydraulically ideal range end values are equivalent to ca. 2-3 m/s. In the submenu “Current

(e .




output” the required current range can be selected. For the pulse output the pulse factor
(pulses per unit) and the pulse width should be entered in the submenu “Totalizer” .
(see Section 5)

» The system zero value should be checked (see Section 4.2).

* To finish the start-up procedure, the menu “Store data in external EEPROM” should be called,
in order to store all the settings which were made during the start-up. If the converter was
exchanged, then the EEPROM is to be removed from the old converter and plugged into the new one

(see Section 4.4).

4.2, System Zero Adjustment
The System-Zero for the system is set in the converter. To check or adjust the zero the flow in
the pipeline must be at absolute zero and the pipeline must be completely filled.
Using the parameter “System Zero Adj.” the adjustment can be made manually or automatically:
Select parameter using ENTER, use the arrow keys to select “manual” or “automatic” .
For an automatic “adjustment” , initiate the procedure using ENTER. After the counter displayed in
the 2nd line counts down from 255 to 0 the adjustment procedure is finished. The adjustment takes
approx. 20 seconds, see also Section 6.6.

Start-up of PROFIBUS PA/DP Instruments

A detailed description of the data |ink communication may be found in the separate Operation Manuals.
For PROFIBUS PA: Part No. D184B093U11

For PROFIBUS DP: Part No. D184B093U09

These data |ink descriptions are included with the shipment of the PROFIBUS instrument including

the GSD File.

4.3. Detector “Empty Pipe”
At start-up the detector empty pipe must be adjusted for the existing operating conditions.
For adjustment procedure see Section 5.

Attention!
EETTEEE After the start-up has been completed, assure that the housing cover has been tightly closed and
can only be opened using the special tool.

4.4. Converter Exchange
The parameter settings are stored in an external EEPROM which is located on the display board.
When an electronic module is exchanged, the original parameter settings can be transferred by
installing the old EEPROM in the new converter. Converter specific data is automatically updated.




4.5.

A

Socket Location for the Memory Module (external EEPROM)
The socket for the ext. EEPROM is located on the front of the display board.

fﬁfﬁfﬁ Flug in EEPR.CM

3 Sensars for
il agrnet Stick
operation

3 Keysfor
operation

Fig. 43 : Display Board

Attention!

Information for Opening the Housing

The following information must be observed when the housing for the converter is opened:
« All connections must be potential free.

* When the housing cover is removed, EMC and personnel protection are no longer provided.

4.6. Rotate Display/Rotate Housing

Warning!

Turn off the supply power!

Unscrew the housing cover. The display board is secured by 4 Phillips head screws.

After the screws are removed the display can be pulled off and rotated 90° to the left or 90°

to

the right, Carefully plug in the display again and reinstall the screws. Carefully reinstall the

cover. Check that the gaskets are properly seated. Only then will Protection Class IP67 be
maintained.

The converter housing can be rotated 90° to the left after the two screws have been |oosened.

Fig. 44 :
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5. Setup the Converter
5.1. Initial value setup

—=F 93,14 I/h

—*F 1230000 m3

—=F 95814 /h

<—H 516,0000 m3

—=F 70,01 I/s

= F- 10230 m3 -

Flow 130 %

—*F 10,230 m3

When the supply power is turned on the Model Number of the converter is displayed
In the first line together with the software version and revision level in the
second line. The process information for the flowmeter is then displayed.

In the first line the present flow direction (— F for forward or < R for reverse)
and the instantaneous flowrate value in percent or direct reading engineering units
is displayed. The totalizer value (7 digits) for the present flow direction is
displayed with its units.

The totalizer value displayed is always the actual measured flow in its units
regardless of the pulse factor value. This display format is called Process
Information in the following text.

The totalizer value for the other flow direction can be displayed by pressing the
STEP or DATA key.

1st line Instantaneous forward flowrate value

2nd line Forward totalizer value

1st line Instantaneous forward flowrate value

2nd |ine Reverse totalizer value (multiplex operation)
1st line Instantaneous forward flowrate value

2nd |ine Reverse totalizer value (multiplex operation)

A totalizer overflow is always registered when the totalizer value reaches
10,000,000 units. When the totalizer value in a flow direction exceeds 9,999,999
units, the flow direction indicators (—F or <R) and the totalizer units in the
2nd line blink. The software can record up to 250 totalizer overflows. The overflow
message can be cleared independently for each flow direction using ENTER.

During an error condition an error message is displayed in the 1st line.

The display alternates between a clear text message and the error code. During the
clear text message display only the error with the highest priority is shown.
In the alternate display the error codes for all the detected errors are shown.

Error Clear Text Cause
Codes
0 Empty pipe Pipeline not filled.
1 A/D saturated A/D-Conver ter saturated.
2 Uref too small Pos. or. neg. reference too small.
3 Flow >130 % Flowrate greater than 130 %.
4 Ext. zero return | Ext. zero contact activated.
5 RAM invalid Data in RAM invalid.
6 Totalizer Totalizer value invalid.
7 Urefp too large Positive reference too large
8 Urefn too large Negative reference too large
9 Excit. frequency | Supply power frequency or driver/digital board error.
A Max. Alarm Flowrate above max. alarm limit.
B Min. Alarm Flowrate below min. alarm limit.
G Primary data Error in external EEPROM or module not installed.

Error Code Table Listed by Priority

In addition to displaying an error message the alarm output is activated over the
optocoupler and the current output is set to its programmed alarm value (submenu
“lout at Alarm” ) (does not apply to Error 6).
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5.2. Data Entry

Data can be entered using the Magnet Stick without removing the housing cover. The Magnet Stick is
positioned over appropriate NS Symbol .

Plug in EEFROM

2 Bensors for
Magnet Stick
operation

3 Operatar keys

. /<‘[7 \ Magnet Stick operation

DATAJEMTER  STEP  CICE with a closed housing
e et

A
M agnet —-=

Fig. 45 : Converter keypad and Display

During data entry the converter remains on-line, the current and pulse outputs continue to indicate
the actual Operating values. The individual functions for the keys are described below;

ﬁ C/CE  The C/CE key is used to toggle back and forth between the operating mode and the

u

= menus.

E STEP * The STEP-key is one of two arrow keys. STEP is used to scroll forward through the
I:'r:l the menus. All desired parameters can be accessed.

% DATA T The DATA-key is one of two arrow keys. DATA is used to scroll backward through the

| menus. All desired parameters can be accessed.
—

The ENTER-Function is activated by pressing both arrow keys, STEP and DATA,
simultaneously.

—

ENTER is used to turn the program protection on and off. Additionally, ENTER is

g:l used to access the values in the parameter to be changed and to accept the new
—— ENTER

values or selections.
———

—A—
: : . . . . .
—— The ENTER function is active for only 10 seconds. |f no entries are made during

this 10 second period the old value is redisplayed in the converter.

ENTER Function for Magnet Stick Operation

The ENTER function is initiate when the DATA/ENTER sensor is activated for more than 3 seconds.
The Display blinks to indicate that the function is active.

Data entry is divided into two entry types;
* Direct numeric entries
» Selections from a predefined table.

Information!

During data entry the values entered are checked for plausibility and if necessary, rejected with
an appropriate message.

Warning!
When the converter housing is opened, EMC and personnel contact protection are no longer provided.
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5.3. Data Entry in “Condensed Form”

Action —

!
Starting basis
“Process information”

l

Examples:
Change Range F(numeric)

Use Keys =

l

l

C/CE

Change Current Output(table)

Exit from Range
or Current Output.
Find Parameter
“Program Protection”
!
Turn Program Protection
on again

End basis
Process information

l )
Find parameter STEP
“Program protection” or
DATA
J )
“Program protection” ENTER
Direct Numeric Entry
Action — Use Keys = Display Information
J N )
Find STEP =
Parameter or DATA ange
“Range” 1800, 00 m3h
J ) l
Change ENTER Range
Parameter
“Range” = m3/h
l ) )
Range
6240,00 m3h
AAA AL
6 x DATA 6
STEP
2 x DATA 2
STEP ]
Enter the 4 x DATA 4 ——
desired STEP 0
numbers in STEP
sequence 10 x DATA,
STEP 0
STEP 0
Accept R
new Range ENTER ki ohi

STEP
or DATA

|
ENTER

!
C/CE

(Converter remained online)

Display Information

—=F 03,14 2
—=F 12,000 m3
!
&ny arbitrary parameter
i is displayed
!
=Frog, Protection=
an
!
=Frog, Protection=
off
Selection from a Table
Action — Use Keys = Display Information
! ! !
Find submenu STEP Sibtrend
“Current output” or DATA
Current output
J ) )
Change Current autput
Parameter ENTER
“Current output” 0 - 20 ma,
I ! )
Change
Current output ENTER Current output
from 0-20 mA 0- 20
to 4-20 mA
! ! )
Find desired
current output STEP Current output
range in table or DATA 4 - 20 mé
Find 4- 20 mA
! ! )
Accept new ENTER Current output
current output range
4 - 20 mé,

=Prog, Protection=

off

!

=Prog, Protections

an

l

—=F 98,14 %

—=F 13,422 m
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5.4. Parameter and Data Entry in “Condensed Form”

Submenu/Parameter

Entry Type

Comments

=Prog, Protection=

from table/numeric

=Prog, Protections

numeric
Prog, port, code
0ld PP-Code?
—ENTERT—{o0
I
Mew PP-Code?
i e R
from table
Language
jfﬁﬁﬁéﬁ_ ______
Subrnenu
Primary
Meter size
—ENTERr—DNZ250 100n
I
Span Cs E.25 Hz
EREE
I
Fern Cz 626 Hz
IR

Short rmodel no,

0007195368, 001

Data can be entered only after the Program
Protection has been turned off.

on/off

If a number other than “0” (factory default setting)
has been programmed for the Prog. Prot. Code, the
Program Protection can only be turned off after the
correct PP-Code (1-255) has been entered.

After the Prog. Protection has been turned off,
parameters can be changed.

After the Prog. Protection has been turned off it is
possible to change the PP-Code.

Enter the old PP-Code
0 = factory default setting

Enter new PP-Code(0-255) and press ENTER to activate.
The new PP-Code is now active.

German, English, French, Finnish, Spanish, Italian,
Dutch, Danish, Swedish.

For HART-Protocol, PROFIBUS PA, FOUNDATION Fieldbus
only German, English

In this submenu parameters other than the meter size
for the flowmeter primary are located.

These cannot be changed. Their values are |isted on
the factory tag of the flowmeter primary.

They must be identical!

Actual meter size, see factory tag on flowmeter
primary

Flowmeter primary span value Cs for the selected
excitation frequency, see factory tag on flowmeter
primary

Flowmeter primary zero value Cz for the selected
excitation frequency, see factory tag on flowmeter
primary

Short Model Number of the flowmeter primary

Order number of the flowmeter primary. This number
must be identical to the value on the factory tag and
on the sticker located on the external EEPROM plugged
in above the display.
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Submenu/Parameter |

Entry Type

Comments

Cal-fact

254300 a/cm3
I

Swvstern zero ad),

numeric

numeric

numer ic

numeric

numeric

numeric

Subrnenu

atormatic

from table/numeric

ENTER

Range unit

Cal-factor is the flowrate value at 10 m/s flow
velocity. The Cal-factor is automatically selected
when the flowmeter size is selected.

Flow range for the forward and reverse flow
directions. Min. flow range setting is 0 = 0.5 m/s
(0-0.05 Cal-fact)

Max. flow range setting is 0 - 10 m/s (0-1 Cal-fact)
The flow range end value can be entered anywhere
between 0.5 and 10 m/s. The units are selected in the
submenu Unit. (See also Section 6.7)

For int. and ext. flow totalization, range 0.001-1000
pulse per selected unit, max. count frequency 5 kHz.
The units are selected in the submenu Unit.

(See also Section 6.2 and 6.8)

For external pulse output, pulse width can be set
between 0.1 and 2000 ms. For PROFIBUS PA and
FOUNDATION Fieldbus this menu is not displayed.
(See also Section 6.3)

Range 0-10 % of the flow range set in “Range” .
Applies to the values in the display and all outputs.
When the flowrate is below the low flow cut-off value
the flow is no longer measured. The current output is
set to its zero value. The switching hysteresis for
the flow cut—off is 1 %.

The damping can be set between 0.5 and 99.9999 s.

The value is the time for the indication to reach 99%
of its final value for a flowrate step change.

[t applies to the instantaneous values in the display
and the current output.

On/off. (factory default setting = OFF). When the
output signal is noisy, turn the filter on and enter
a damping time > 2.4 s . (See also Section 6.4)

[f the totalizer values and flowrate display are to
use mass units (g/kg/t/pound or uton), then a fixed
density value must be entered for the calculations.
Density values in the range between 0.01 and 5.0
g/cm® can be entered.

Zero value adjustment (See also Section 6.6)

Manual entry

Valve must be closed. Pipeline must be completely
full. Flowrate must be at zero.
The auto. adjustment is initiated using ENTER.

Exit the submenu
(See also Section 6.7)

CACE

Ibs/s, Ibs/min, Ibs/h, uton/min, uton/h, uton/day, 1/s, 1/min, 1/h,
hl/s, hl/min, hl/h, m3/s, m3/min, m3/h, igps, igpm, igph,

mgd, gpm, gph, bbl/s, bbl/min, bbl/h, bbl/day, bbl/min, bbl/h,
kg/s, kg/min, kg/h, t/s, t/min, t/h, g/s, g/min, g/h, kgal/s,
kgal/min, kgal/h
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Submenu/Parameter

Entry Type

Comments

Tatalizer unit

375,41 Liter

it name

kgal /5 /min /M

Prog, unit

without Density

from table/numeric

Error log

kAn alarm

from table

Subrnenu
Aarm
— EMTER

Subrnenu
Prog.infoutput
EMTER

Terrninal F7A52

General alarm

Terrninal =132

Ext, zero return

ml, |, hl, m3, igal, gal, mgal, bbl, bls, kg, t, g,
MI, Ib, uton, kgal

If a desired unit is not included in the table, it is
possible to program a user defined flow unit, based
on Liters. The value of 3785.41 shown here is for the
kgal unit kgal (factory default setting).

Four character name for the user programmed unit.

Programmed unit for mass (with density) or volume
flowrate (without density)

Exit the submenu

Z/CE

All detected errors (Error 0-9, A, B, C) are stored.
Use ENTER to clear the Error Log.

To display the clear text for all Error Codes press
ENTER and then STEP.

The value of the desired MAX-Alarm limit can be set
in 1%-steps from 0 to 130 % of the flow range entered
in “Range” . This value applies to the forward and
reverse flow directions.

Selecting the MAX-Alarm function causes the contact
across the terminals to be actuated when the flowrate
exceeds the limit value entered.

In addition, whenever the MAX-alarm is active an
upward blinking arrow is displayed.

—>F .. 11567 %
—»F 1 689z |

Alarm, range 0-130 % of the flow range entered in
“Range” . Set in 1% steps, switching hysteresis 1 %
(see MAX-Alarm)

This menu is not displayed for PROFIBUS PA and
FOUNDATION Fieldbus. (See also Section 6.8 )

Contact output terminals P7/G2 selections: General
alarmi), empty pipel), F/R-Signal, no function,
MAX-Alarm1), MIN-Alarmi), MAX/MINAlarmi)

1) Contact can be configured as normally open or closed.

Contact input terminals X1/G2 selections: External

zero return, totalizer reset, external totalizer stop,

no function.

For HART-Protocol the external totalizer stop is not
available.

For PROFIBUS the contact input is not available.
(See also Section 6.8)
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Submenu/Parameter

Entry Type

Comments

Subrnenu

Diata link

from table

Current output

from table/numeric

Cornrnunication

4500 Baud

This menu is not displayed for PROFIBUS PA and
FOUNDATION Fieldbus.

For instruments without HART-Protocol the menu
structure in the “Current output” menu is as follows:

Selections: 0-20 mA/4-20 mA, 0-10 mA/2-10 mA,
0-5 mA/9-10 mA,
10-20 mA/4-12 mA, 12-20 mA

Current output

4 - 20 mé
lout at &larm
EE During an error condition
® the contact output can be

activated by the converter, an error message displayed
and the current output set to a fixed value.

The selections are: 3.8 mA or 0 or130 % of the selected
current output range. For Error 3 Flow > 130 % the
current output is set to 130 % of the selected current
output maximum value.

[f “HART Communication” was selected in the submenu
Data Link (only available when this option was ordered
), then the menu structure in the “Current output”
menu is as follows:

Attention:

For HART Protocol the current output is fixed at 4-20
mA. The value to which the current is set during an
alarm condition can be set as described in the

fol lowing menus (for instruments with HART Protocol).

lout at &larm

Current output during an
error condition selections:
“Low” or “High” . The “Low”
in the following menus.

or “High” value is set

Lo &arm User selectable value for the
—————————— “Low” status between 3.000
4.000 A and 4.000 mA

High &larm User selectable value for the
—————————— “High” status between 20.000
24,8 méd

and 26.000 mA

Exit the submenu

CACE

The submenu Data Link is only displayed when this
option was ordered and a data link is recognized by
the converter. Details for ASCII, HART, PROFIBUS PA
or FOUNDATION Fieldbus communication may be found in
the appropriate supplementary Operation Manuals.

1. Communication ASCI |

For this option the menu structure in the submenu
Data Link is shown to the left:

Selections: ASCI| or ASClI2w. ASCII2w indicates
ASCI I-Communication on a 2-wire line.

The communication is then half-duplex.

Default setting: ASCI |

[f multiple instruments are connected to a single bus
(RS485 with ASCI| Protocol), each instrument must
have a unique address. In the submenu “Instrument
Address” an address between 0 and 99 can be entered.
Default value: 0

In this submenu the transmission speed for the ASCI |
communication can be set between 110 and 28800 Baud.
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Submenu/Parameter

Entry Type

Comments

Cornrnunication

Cornrnunication

Fieldbus P&

olave Address

[dentMo, Selector

5700

Gatenway 11,/2002

0200022001 &13

Cornrnunication

PROFIBUS DP

Slave Addr,

Pararm, -PROFIE, DP

2. Communication HART

(Only available when this option was ordered).
For this option the menu structure in the submenu
Data Link is shown to the left:

Read only display, no changes possible.

For HART-Protocol the instrument address can also be
set. HART-Protocol allows a bus with up to 15
instruments (1-15).

Attention: |f for HART-Protocol an address greater
than O is entered, then the instrument operates in
the Multidrop—Mode, i.e. the current output is fixed
at 4 mA and only digital information it transmitted
on the leads.

3. Communication PROFIBUS PA 3.0

(Only available when this option was ordered).

For this option the menu structure in the submenu
Data Link is shown to the left:

Only for display of the Communication Protocol: no
changes can be made.

Only for Communication PROFIBUS PA(no function for FF)
Display of the Slave Address. Factory default
setting: 126

Information for the DIP-Switch settings :
DIP-Switches 1 to 7 define the PROFIBUS Address
DIP-Switch 8 defines the Address mode:

DIP-Switch 8 = Of f = Address over the bus or using
the converter keypad and menus. The display indicates
“—BUS-"

DIP-Switch 8 = On = Address using DIP-Switches 1-7.
The display indicates “-switch-"

Factory default setting for DIP-Switch 8: Off

Only for Communication PROFIBUS PA(no function for FF)
Setting the Ident-Number-Selectors.

selections: 0x9700; 0x9740: 0x0691, 6668

Factory default setting: 0x0691. Changes cannot be
made during cyclical operation, only when the status
is STOP. The Ident-Number 0x6668 assures backward
compatibility with Profile 2.0

Display of the Gateway software version

Read only display, no changes possible.

[f the instrument is not connected to the bus, the
display indicates “No Gateway”

4. Communication PROFIBUS DP

(Only available when this option was ordered).
For this option the menu structure in the submenu
Data Link is shown to the left:

PROF IBUS DP can be selected

The instrument address for PROFIBUS DP can be entered
in this menu or over the bus. The instrument address
is to be entered as a 3 digit number.
Entry range 0-125; default value: 126

Read only display, no changes possible

A detailed description may be found in the separate
document Data Link Description for PROFIBUS DP
Instruments.
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Submenu/Parameter

Entry Type

Comments

Subrnenu

Function test

from table/numeric

—ENTER

Function test

Function test

FRéb (ASIC)

Subrnenu

Detector e, pipe

from table/numeric

Detectar e, pipe

lout & e pipe

&larm e pipe

Detectar e pipe

This menu is not displayed for PROFIBUS DP/PA,
FOUNDATION Fieldbus

Function test current output, enter value in mA.
For additional information see Section 6.9

Function test int. modules. Auto. Test: RAM (ASIC),
NVRAM, EPROM (Program), EEPROM, ext. EEPROM.
Additional test functions: terminals P7/G2, switch
S201, display, terminals X1/G2, HART-Command,
Simulation and Test Mode. For additional information
see Section 6.9

A full pipeline is essential for accurate measurements.
[f this condition cannot be maintained continually,
the function “Detector empty pipe” can be utilized to
automatically turn off all output signals when the
pipeline empties.

Use ENTER and then STEP, to turn the detector on and
of f.

off = Detector not active

on = When the pipeline is empty, message in the
display. The following menus are only displayed when
the detector empty pipe is turned “On” .

Current output status when pipeline is empty:

When the pipe is empty and the detector and the alarms
are turned on, the following selections for the
current output value are available:

For 0-20 mA 0 % = 0 mA or 130 % = 26 mA

For 4-20 mA O % = 3.6 mA or 130 % = 26 mA

For Error 3 (Flow >130 %) the output is always set to
130 % = 26 mA.

For HART-Protocol the display for lout at empty pipe
is “Low” or “High” .

The “Low” or “High” state is defined in the menu
“Current output” . The alarm output is activated and
the message Empty pipe “and Error 0” are displayed.
This menu is not available for PROFIBUS PA or
FOUNDATION Fieldbus.

On = when the pipeline is empty, signal over contact

P7, G2 or Ux, P7

0ff = when the pipeline is empty, no signal over the
contact

This menu is not available for PROFIBUS PA or

FOUNDATION Fieldbus.

Threshold 2300Hz for activating the empty pipe alarm

The pipeline must be full. After ENTER the following
message is displayed (as an example)

&djust
18750 196

Use STEP or DATA keys to adjust the 18750 value to
2000 £25 Hz.

Use ENTER to accept this value. Then empty the
pipeline. The adjustment value in the display must
increase above the value set in the menu “Threshold” .
The detector empty pipe is adjusted.
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Submenu/Parameter

Entry Type

Comments

Subrnenu

Tatalizer

from table/numeric

Totalizer —=F

Totalizer —=F

4657,00 m3

Dwverflow —F

B2, 000 m3

Dverflow <R

Standard

Maing irterrupt

Exit the submenu
C/CE

The totalizer values and overflow messages can be
reset independently for the forward and reverse flow
directions with ENTER. First the overflow counter
value (if any) is reset and using ENTER again the
totalizer value. When an overflow has occurred, the
forward or reverse direction indicators and the units
blink in the process display. The software can record
up to 250 totalizer overflows. When an overflow occurs
(totalizer value >9/999/999 units) the totalizer is
reset and the overflow counter incremented by 1.

[f more that 250 overflows occur, the message
“Overflows >250” is displayed.

The forward totalizer is reset using ENTER.

[f overflow >0, then only the overflow counter value
is displayed. This function is not available for
certified instruments.

The totalizer value for the “Forward” and “Reverse”
flow directions can be manually preset to any value.
This feature could be used to transfer the totalizer
value from an old converter to a new converter after
an exchange.

Use STEP or DATA to access the parameter, the present
totalizer value is displayed in the 2nd line; after
using ENTER a new value can be entered and accepted
using ENTER again.

Preset totalizer (totalizer value settable)

2nd display line = present value

This function is not available for certified
instruments.

Overflow counter max. 250, 1 Overflow = totalizer
value 10,000,000 units (display indication reset and
over flow counter increment by 1.

See Forward Totalizer

See Forward Totalizer

See Forward Overflow

Selections: “Standard” or “Difference”

The selection is made using STEP and DATA and closed
using ENTER. In the “Totalizer function Standard” the
count pulses for the forward and reverse flow
direction totalizers and integrated on two separate
totalizers. If in menu “Operating mode” the flow
direction is selected as “Forward” only, then only the
forward totalizer counts. For the “Difference”
selection the flows in both directions are integrated
in a single totalizer. In the forward direction the
pulses are added while in the reverse direction they
are subtracted from the totalizer value.

The pulse output is not affected by these selections.

If ablinking asterisk is displayed in the first line,
a power outage has occurred, it can be reset using
ENTER. This function is only available for instruments
with HART-Protocol .

43



Submenu/Parameter Entry Type Comments
I
from table Exit the submenu
el I ENTER
Dizplay
15t line Selections for display in the 1st line: flowrate in
__________ %, in direct reading engineering units, totalizer,
—ENTERT 0 [%] totalizer forward, totalizer reverse, TAG-Number or
| Bargraph
- See 1st line
2nd line
Tatalizer
In addition to the display selections for the 1st line
| it is possible to display an additional value in
1t line rnultipl, multiplex operation: flowrate in %, in direct reading

) [Bargraph]

2nd line multipl,

engineering units, totalizer, totalizer forward,
totalizer reverse, TAG-Number or Bargraph or a blank
l'ine

The display automatically alternates every 10 seconds
See 1st line multiplex

For instruments with PROFIBUS PA or FOUNDATION
Fieldbus in addition to the standard display
selections: flowrate in % or direct reading engineering
units, totalizer, totalizer forward, totalizer
reverse, TAGNumber or Bargraph, additional selections
are available: Slaveaddress, Protection and Status;
Channel, Mode, Status

Example for display of "Slave address, Protection and
Status" in 1st line

1<t line

sladd Prot o Stat

This is how the values are
displayed

&dd: 46 BUS  Stop

1353 m3

The 1st line displays the actual Bus-Address (Add: 46)
followed by the Address mode "Prot" (BUS; i.e. the
address settings are defined over the bus and not by
the DIP-Switch settings on the instrument).

If the DIP-Switch 8 is "ON", then the BUS-Address is
defined by the DIP-Switch settings 1-7and “switch”
is displayed instead of “Bus”

The communication status is also displayed (Stop).
Options are: Operate, Clear or Stop for cyclical
communication Stop is displayed if there is no
cyclical communication.

The 2nd line in the above example displays the
totalizer value

Example for display of "Channel, Mode and Status" in
1st line

1zt line

Chan Mode Stat

This is how the values are
displayed

&1 &oto Go, Cas

The 1st line displays the block
A1 corresponds to the Al-Block
A2 corresponds to the totalizer Block Tot 1

A3 corresponds to the totalizer Block Tot 2

In addition the Mode of the selected Block is
displayed (Auto, Manual or 00S - out of service) with
the Status (Go.Not = Good not cascade,

Go.Cas=Good cascade, Bad, unc=uncertain)

The display shows in sequence the 3 Channels

(A1, A2, A3) with their Mode and Status.
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Submenu/Parameter

Entry Type

Comments

Subrnenu

Operating mode

from table

Operating mode

Standard

ENTEFIJ—

Flowe direction

Forvardfeverse

Floweindication

Load data from

external EEPROM

Store data in

external EEPROM

Model number 0502

from table

from table

Example for display of "A1, Value and Unit" in 1st line
T This is how the values are

__________ displayed
&1 Yalue  Unit
&1 149,501 |

1353 m3
First the block is shown from which the values and
units originate
A1 corresponds to the Al-Block
A2 corresponds to the totalizer Block Tot 1
A3 corresponds to the totalizer Block Tot 2
Then its value is displayed (149.501) with units
("I" = Liter) The display shows in sequence the 3
Blocks (A1, A2, A3) with their value and units.

Information:

[f when turning the power to the instrument on, the
bus is not connected then the message "No Gateway" is
displayed

C/CE Exit the submenu
Standard/Fast
Standard: continuous flow metering
Fast: accelerated measurement signal processing
(short time batches > 3 s or pulsating flow)
The converter must be equipped with a higher
excitation freguency. In this operating mode a better
reproducibility for short measurement times or piston
pump operation is achieved through use of accelerated
signal measurements.

Defining the flow direction for metering Forward/
Reverse “or only Forward” .

For “Forward” the instrument only meters in the
forward flow direction.

No measurement or totalization is made in the reverse
flow direction.

“Standard” or “Opposite”

Here the flow direction indicators in the display can
be reversed.

|.e. the forward flow direction can be defined as the
reverse flow direction.

Select “Flow indication opposite”

When a converter is replaced the data stored in the
external EEPROM are automatically uploaded when the
supply power is turned on. It is also possible to

upload the data from the external EEPROM on comand.

Information!

After the start-up has been completed the actual
settings must be stored in the external EEPROM.
The same applies after any settings are changed.

Identifies the installed software version.
05/02 = Date of the release
B.12 = Revision level
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5.4. Parameter and Data Entry in “Condensed Form”

Submenu/Parameter

Entry Type

Comments

Ta&E Murnber

Code number

A max. 16-character, alphanumeric TAG-Number to
identify the meter location with upper and lower case
letters and numbers can be entered.

For instruments with HART-Protocol or PROFIBUS PA or
FOUNDATION Fieldbus the following menu is displayed:

Cornrmunicstion TAGE

An alphanumeric meter
location identifier can be
entered (8 characters)

An alphanumeric meter
location identifier can be
entered (16 characters).

Can only be set over the bus
using, e.g. SMART VISION

An alphanumeric meter
location identifier can be
entered (32 characters).

Can only be set over the bus
using, e.g. SMART VISION

Only for ientek Co., Ltd. Service
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6. Parameter Entries

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.

6.7.
6.7.
6.7.

6.8.

6.8.1.

6.8.

6.9.

1.

2.

3.
6.7.3.1.
6.7.3.2.
6.7.3.3.
1

6.8.1.
6.8.1.2.
6.8.1.3.
6.8.1.4.
6.8.1.5.
6.8.1.6.
6.8.1.7.
2.
6.8.2.1
6.8.2.2
6.8.2.3
6.8.2.4

Range / numeric entry

Pulse factor forward and reverse / numeric entry
Pulse width / numeric entry

Filter (noise reduction) / entry from table
Density / numeric entry

System zero adj. / numeric entry

Submenu Uni t

Range unit / entry from table

Unit totalizer / entry from table

User configurable unit

Unit factor / numeric entry

Unit name / entry from table

Prog. Unit / entry from table

Submenu "Prog. in/output"” / entry from table
Function terminal P7, G2 (Ux, P7 for PROFIBUS OP)
General alarm (Error 0 to 9, A, B) / entry from table
Empty pipe / entry from table

F/R-Signal / entry from table

No function

MAX-Alarm / entry from table

MIN-Alarm / entry from table

MAX/MIN-Alarm / entry from table

Terminals X1/G2 (not available with PROFIBUS PA/DP and FOUNDATION Fieldbus)
External zero return / entry from table

External totalizer reset / entry from table
External totalizer stop

No function / entry from table

Submenu Function test / numeric entry only for lout
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6.1. Range / Numeric Entry

Range

20,000

m3 min

ATTENTION! Mew

pulze width

Errar - 41

Freq, <0,00016 Hz

Errar - 40

Freq, »5kHz

The flow range end value Range applies to both flow directions.
The flow range can be set between 0.05 Cal-fact and 1.0 Cal-fact.

The selection can be made using the STEP and DATA keys.
The units are selected in the Submenu “Unit” .

The selected values for the totalizer functions are checked by the converter based
upon the selections for the pulse factor (0.01 to 1000 pulses/unit), the pulse
width (0.1 ms to 2000 ms), the totalizer units (e.g. ml. |. m3) or mass units
(e.g. g. kg. t) together with the density correction factor.

[f any of these parameters are changed the resultant pulse width cannot exceed

50 % of the period of the output frequency at 100% flowrate (on/off ratio 1:1).

[f the pulse width is greater, it is automatically reduced to 50 % of the period
and a warning message is displayed.

|f the output frequency is too low an error message is displayed:

[f the output frequency is too high an Error message is displayed:

6.2. Pulse Factor Forward and Reverse Flow Directions / numeric entry

Pulze

1,0000

im3

Errar - 41

Freq, <0,00016 Hz

The pulse factor is equivalent to the number of pulses for one measured flow unit
transmitted to the pulse output (Terminals V8/V9) and for the internal flow
totalizer. For instruments with the PROFIBUS PA or FOUNDATION Fieldbus options the
totalizer display format is configured using their settings.

If the pulse factor value is changed, the totalizer value is maintained in the
selected units. The pulse factor can be set in the range from 0.001 to 1000
pulses/unit.

The selected pulse factor value is checked by the converter based upon the
selections for the range, the pulse width (0.1 ms to 2000 ms), the totalizer units
(e.g. ml. 1. m3) or mass units (e.g. g. kg. t) together with the density correction
factor. |f any of these parameters are changed the resultant pulse width cannot
exceed 50 % of the period of the output frequency at 100 % flowrate (on/off ratio
1:1).

[f the pulse width is greater, it is automatically reduced to 50 % of the period
and a warning message is displayed.

If the resultant output frequency is too low, an error message is displayed.
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6.3. Pulse Width / numeric entry

Pulze width

230 mz

Errar 46

Entry too large

The pulse width (duration of the pulses) of the scaled pulse output can be set

in the range from 0.1 ms to 2000 ms. For technical reasons the pulse width is
always a multiple of 0.032 ms. On the one hand the pulse width must small enough
so that at the max. output frequency (flowrate max. 130 % = 5 kHz) pulse over laps
do not occur. On the other hand, it must be large enough so that any connected
instrumentation can respond to the pulses.

Example:
Flow range = 100 I/min (Qpax = 100 % — flow range end value)
Pulse factor = 1 pulse/|

100 pulses/min
f = = 1.666Hz
60s

When flow range is exceeded by 30 %
f =1.666Hz . 1.3 = 2.166Hz (1/s) on/off ratio 1:1 (pulse width = pause width)

1
lp=————_0.5 =230ms
2,166

In this example any value < 230 ms can be set. Mechanical counters usually require
a pulse width = 30 ms.

The converter automatically checks the pulse width setting. Its max. value cannot
exceed 80 % of the period at an output frequency at 130 % flowrate. If this limit
is exceeded, the new value is not accepted and an error message is displayed.

For instruments with the PROFIBUS PA or FOUNDATION Fieldbus option the Menu “Pulse
Width” is not available.

Additional information for active pulse output

When an active or passive counter is connected the allowable current and pulse
frequency values must be considered.

Example for an active pulse output:

For an output frequency of up to 4 Hz (4 pulses per second) the following applies:
The current of the pulse output may be between 20 mA and 150 mA due to the
resistance of the counter.

The ratio of pulse/pause may not be less than 1:4. The the value of the 24 V pulse
drops exponentially as the load increases ( see Fig. 46).

24 T

N N
16% o

Fig. 46 :
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Example for a passive pulse output:

A passive 24 V counter or a SPC is connected: The max. output freqguency from the
flowmeter is 5 kHz (5000 pulses per second).
The optocoupler specifications must be considered (internal in the converter):

Optocoupler specifications:

fmax 5 kHz

OV <=UgL =2V, 6V =< UgH = 30V

OmA < lgeH =< 0.2 mA, 2 mA < lgeL = 220 mA

U
v -Fp--— ===
IJH
R R e R LR —
Wy g
| s
g By
Py A
s S
A ey,
,,-"{_,,-'”_,,«-’/, ,,-’{_,,»"?_,f’a_,
’ - L
L S I {n{_x_ ___________ Pl
Y t

Fig. 47 :

6.4. Filter (Noise Reduction) / entry from table

A digital filter is incorporated in the converter particularly for pulsating flows
or very noisy flow signals. The filter quiets the values in the flowrate display
and smooths the current output. The damping can be reduced when the filter is

turned on. The response time of the converter is not affected.

The “Filter” is turned “on” using the STEP or DATA keys and then pressing ENTER.
The filter is active if the damping time is set > 2.4 s.

% Moise signal
e 2 Min
%
] i i |
] Hii ——
T
L)
E—
without filter with filter  Time

Fig. 48 :

The output signal from the converter with and without a filter.
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6.5. Density / numeric entry

Density
2,54300 g/m3

6.6. System Zero Adj.

6.7. Submenu Unit

Submenu
Jnit

When the flowrate indications and the totalization are to be in mass units, g.,

kg., t, pounds or uton, a fixed density value can be entered for the calculations.

The density used for the conversion to mass flowrate can be set in the range
from 0.01 to 5.00000 g/cm3.

/ numeric entry

After the installation has been completed the zero should be adjusted at the
converter. The flowrate is to be reduced to absolute zero. The adjustment can be
made automatically by the converter. A manual value can also be entered.

The zero value can be set to 0 Hz by pressing the C/CE key. A measured output
frequency value can be entered for the correction value.

Select parameter "System zero adj." and press ENTER.
For security, a confirmation message is displayed:

The choice between “manual” and “automatic” can be made with the STEP or
DATA keys.
Select Automatic” .

Pressing ENTER initiates the automatic adjustment procedure in the converter.
The values in the display count down from 255 to 0. The procedure is repeated
4 times. The final zero value must be within the limits set in the converter of
+ 50 Hz. If the value is outside of the limits the zero value is rejected.

The value determined by the converter is displayed in the 2nd line.

The following functions and parameters are included in the submenu:

» Direct reading engineering Range units

» Direct reading engineering Totalizer units

* Direct reading engineering units with a user programmable Unit Factor
» User programmable Units Name and

» User Prog. Units with/without a density correction.

The last three entry parameters are required for any user desired units which are

not included in the program or in the table on the next Page .

When this function is utilized, the factory set unit "kgal" is no longer available.
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6.7.1. Range Unit / entry from table

Unit Range

iz

The units listed in the following table can be selected using the STEP and DATA

keys and accepted using ENTER.

Units Standard HART/PROF IBUS/FOUNDAT ION Fieldbus
Liter I/s, I/min, 1/h I/s, I/min, I/h

Hectol iter hi/s, hl/min, hi/h

Cubic meter m3/s, m3/min, m3/h m3/s, m3/min, m3/h

Imperial-gal lon per

ipgs, igpm, igph

ipgs, igpm, igph

U.S-mill-gallon per day | mgd mgd

U.S.gal lon per gopm, gph gpm, gph

Barrel-Beer bbl/s, bbl/min bbl/s, bbl/min, bbl/h
bbl/h

Barrel-Petrochemical

bls/day, bls/min
bls/h

Kilogram ka/s, kg/min, kg/h ka/s, kg/min, kg/h
Ton t/s, t/min, t/h
t/min, t/h

Gram g/s, g/min, g/h g/s, g/min, g/h
Milliliter ml/s, ml/min, ml/h
Megaliter MI/min, MI/h

M1 /day
Pound (454 g) Ib/s, Ib/min, Ib/h Ib/s, Ib/min, Ib/h

US-Ton

uton/min, uton/h
Uton/day, kgal/s
kgal/min, koal/h

kgal/s, kgal/min
kgal/h

The units selected apply to Cal-fact, Range and the flowrate values in the display

when a display is selected with direct reading engineering units.

6.7.2. Units Totalizer / entry from table

Uit totalizer

m3

ATTENTIONT Hew

pulze width

The units listed below apply to the totalizer values in the 2nd display line can be

selected using the DATA and STEP keys. They may be different than the flowrate
units. The engineering units selection is accepted by pressing ENTER.

Unit: ml, MI, Ib, uton, kgal, |, hl, m3, igal, gal, mgal, bbl, lbs, kg, t, g.

The engineering units selected for the totalizer values are checked by the
converter as a function of the flow range, the pulse factor (0.01 to 1000 pulses/
unit), the pulse width (0.1 ms to 2000 ms) and the density correction factor when
mass units (g, kg, t) have been selected. |f any of these parameters are changed,
the pulse width may not exceed 50 % of the period of the output frequency at 100%
flowrate (on/off ratio 1:1).

|f the pulse width is greater it is automatically reduced to 50 % of the period
and a message is displayed:
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Error - 40
Frequency >S5 kHz

Error - 41
Frequency </ 0,00016 Hz

|f the resultant output frequency is too high an error message is displayed:

|f the resultant output frequency is too low an error message is displayed:

6.7.3. User Programmable Units

6.7.3.1. Unit Factor

With this function it is possible to program any desired engineering units in the
converter. The following three parameters are included in the this function:

a) Unit factor
b) Unit name
c) Prog. Unit with/without density

Entering data in the parameters a), b) and c¢) is only necessary if the desired
direct reading engineering units are not listed in the table integrated in the
converter.

/ numeric entry

The value entered in this parameter is equivalent to the number of liters in the
new unit. Shown is
kgal = 3785.41 Liter.

6.7.3.2. Unit Name / entry from table

Unit factar

kgal /= /min /h

The name selection is made using the STEP and DATA keys. Scroll through the
alphabet forward with DATA.

The lower case letters appear first followed by the upper case letters.

Pressing the STEP key shifts the entry location. A maximum of four letters can be
entered.

The time units /s, /min and /h can be assigned to the entered programmed units.

6.7.3.3. Programmable Unit / entry from table

Prog, Unit

without Denszity

This function is utilized to indicate whether the programmed units are mass units
(with density) or volumetric units (without density).

6.8. Submenu "Programmable In/Output" / entry from table

In this submenu a number of different in— and output functions can be assigned to
the contact output terminals P7/G2 or X1/G2.

Qutput function: terminals P7/G2 or Ux/V8
Input function : terminals X1/G2

For instruments with the PROFIBUS PA or FOUNDATION Fieldbus option these terminals

are not available.
For instruments with the PROFIBUS DP option the input functions (terminal X1/G2)
are not available and the output function is assigned to terminals Ux/P7.
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6.8.1. Function Terminals P7, G2 (Ux, P7 for PROFIBUS DP)

One of the following functions can be assigned to the contact output P7, G2.

General alarm (Error 0-9, A, B) ( 1
Empty pipe 1.2)* (can only be selected when the
detector empty pipe is turned on)
F/R-Signal (8.8.1.3)
No function (8.8.1.4)
MAX-Alarm (8.8.1.5)x
MIN-Alarm (8.8.1.6)
MAX/MIN-Alarm (8.8.1.7)

* Can be configured as normally open or normally closed. The desired configuration
can be selected using the STEP/DATA keys.

| Normally closed configuration, i.e. the contact opens when the signal is applied.

[] Normally open configuration, i.e. the contact closes when the signal is applied.

6.8.1.1. General Alarm (Error 0 to 9, A, B) / entry from table

Terminals PT/G2
General alarm [

All detected errors (Error 0 to 9, A, B) are signalled over the terminals. During
an error condition, the contact at terminals P7, G2 is opened in the example shown.

6.8.1.2. Empty pipe / entry from table

Terminals PT/G2
Empty pipe ]

If the function "Detector empty pipe" is turned on, the current output is set to
its programmed value and the pulse totalization is interrupted. The alarm empty
pipe is activated. In this example the contact opens, and the message "Empty pipe"
and "Error 0" are displayed

6.8.1.3. F/R-Signal / entry from table

Terminals PT/G2
F/P-Signal

The present flow direction is indicated in the display by the direction arrows and
signal led over the contact output P7, G2.

6.8.1.4. No Function

Terminals PT/GE
No function

6.8.1.5. MAX-Alarm

Terminals PT/G2
bd A= Alarm ]

6.8.1.6. MIN-Alarm

Terminals PT/G2
bAIN= Al arm ]

No signal is transmitted over terminal P7, G2 when “No Function” is selected.

/ entry from table

When the MAX-Alarm function is selected an alarm is signalled when the flowrate
exceeds the |imit value set, in this example the contact opens.

/ entry from table

When the MIN-alarm function is selected an alarm is signalled when the flowrate
is below the limit value set, in this example the contact opens.
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6.8.1.7. MAX/MIN-Alarm / entry from table

Terminals PT/GE

b &5 b 1M = &larm

—FR ). BT %

—*R BT59.12 |

When the MAX/MIN-Alarm is selected an alarm is signalled over the terminals when

the flowrate is above or below the range between the MAX-Alarm and the MIN-Alarm

values, i.e., when the flowrate is more than the MAX-Alarm value or less than the
MIN-Alarm value.

|t is also possible in this alarm mode to activate an alarm signal when the
flowrate is between MIN- and MAXAlarm values. In this case the MAX-Alarm value
setting should be less that the MIN-Alarm value. |f the flowrate is within this
range, then a alarm is signalled in the display and over terminals P7/G2.

Example:

MAX-Alarm = 20 %

MIN-Alarm = 80 %

Blinking double arrow indicates that the flowrate is between 20 and 80 %.

6.8.2. Terminals X1/G2 (not available with PROFIBUS PA/DP and FOUNDATION Fieldbus)

One of the following functions can be assigned to the contact input using the
STEP/DATA keys:

« External zero return

* External totalizer reset

» External totalizer stop (not with HART-Protocol)
* No function

6.8.2.1. External Zero Return / entry from table

Terminalz ¥1./G2

Ext zero return

This input function can be assigned to terminals X1/G2, in order, e.g., to turn
off the outputs (current and pulse) during a cleaning cycle (CIP).

When the external zero return is activated the actual flowrate will continue to
be displayed.

6.8.2.2. External Totalizer Reset / entry from table

Terminals ¥1/G2

Totalizer rezet

The contact input can be utilized to reset the internal totalizers for the forward
and reverse flow directions and the overflow counters.

6.8.2.3. External Totalizer Stop

Terminals ¥1/G2

Ext total, stop

Terminals ¥1/G2

No function

|f the contact input is activated, the flow integration will be stopped and the
message “Totalizer stop” displayed in place of the totalizer value. This function
is not available with HART-Protocol .

6.8.2.4. No Function / entry from table

The contact input is deactivated when "No function" is selected.

6.9. Submenu Function Test / numeric entry only for lout

Submenu

Function test

The function test offers a variety of routines to test the instrument independent
of the actual flowrate value. During a function test the converter is no longer
On-Line (current and pulse outputs no longer indicate the actual operating
conditions). The individual test routines |isted below can be selected using the
STEP and DATA keys.

[Out, RAM (ASIC), NVRAM, EPROM (Program), EEPROM, External EEPROM, Terminals P7/G2,
Switch S201 (not available in custody transfer certified designs), Display, Pulse
Qutput, Terminals X1/G2, HART Command, HART Transmitter, Simulation and Test Mode.

The function tests are terminated using the C/CE key.
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e

e

Select lgut, press ENTER and enter the desired value in mA (for HART-Protocol enter
in %). Check the value at the output terminals with a digital multimeter (mA range)
and the process instrumentation for agreement with the value set.

Information!
No automatic return to process measurements. Terminate using the C/CE key.

Select Pulse Output, press ENTER. A scaled pulse output with a frequency of1 Hz
and a pulse width of 500 ms is transmitted.

Select terminal P7/G2 and press ENTER. The contact can be toggled on and off using
the STEP or DATA key. Use an ohmmeter to measure the response at terminals P7/G2.

Select RAM (ASIC) and press ENTER. The computer automatically tests its RAM and
displays the diagnosis.

Select NVRAM and press ENTER. The computer automatically tests its NVRAM and
displays the diagnosis.

Select EPROM (Program) and press ENTER. The computer automatically tests the EPROM
and displays the diagnosis.

Select EEPROM and press ENTER. The computer automatically tests the EEPROM and
displays the diagnosis.

Select S201 and press ENTER. The status of switch S201 on/off and the jumper
settings BR 201... 5 are identified by an asterisk* for the "function turned on"
after the Code Number has been entered.

Select Display and press ENTER. The converter writes the numbers O to 9 and the
letters A to F in the 1st and 2nd lines of the display. Visually monitor for proper
operation of the dot matrix.

Terminals X1/G2

Select External Zero Return and press ENTER. Apply an external 24 V DC voltage to
terminals X1 and G2.

Plus polarity to X1. The converter displays off/on.

Terminals X1/G2
Select Totalizer Reset and press ENTER. Apply an external 24 V DC voltage to
terminals X1 and G2. Plus polarity to X1. The converter displays off/on.

Select **Simulation** and press ENTER. Use the STEP or DATA key to turn simulation
"on or off".

When the simulation is turned on, press C/CE to return to process metering.

Any desired flowrate value in steps of 1 % can be set. The output values correspond
to the values entered. The message **Simulation** is displayed in the 2nd line
alternately with the totalizer value. After completion of the simulation program
the parameter **Simulation** should be turned off.

Test Mode
|f the converter is to checked with a simulator, the parameter Test Mode must be
turned "on".

Only for HART-Protocol :

HART-Command
The display indicates the No. and the slot of the HART command.

Information!

No automatic return to process measurements. Terminate using the C/CE key.
HART Transmitter

This command is used to check the HART communication. Press ENTER and select

“1200 Hz” or “2200 Hz” using the STEP key. This frequency is transmitted over the
current output leads. Exit menu using the C/CE key.
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7. Error Messages
The Error Code list below includes an explanation of the error together with corrective measures.

During data entry Error Codes 0 to 9,

A, B, C are not applicable.

Code | System Error Detected Corrective Measures

0 Pipeline not full. Open shut off valve; fill pipeline; adjust Detector Empty Plpe

1 A/D-conver ter Reduce flowrate, throttle valve.

2 Positive or negative reference Check connection board and converter;

too small.

8 Flowrate greater than 130 %. Reduce flowrate, change flow range

4 External zero return activated. Zero return was activated from a pump or field contact.

5 RAM invalid Program must be reinitialized;

1st Error 5 is displayed Contact SEBA INC. Service;
2nd Error 5 is only displayed in Information: Corrupted data in RAM, the converter automatically
Error Register initiates a reboot and reloads the data from the EEPROM.

7 Positive reference too large. Check signal cable and magnetic field excitation.

8 Negative reference too large. Check signal cable and magnetic field excitation.

6 Error > F Reset forward totalizer or enter a new value in the totalizer.

Error Totalizer <R Reset reverse totalizer or enter a new value in the totalizer.
Error Totalizer Forward, reverse or difference totalizer invalid, reset forward/reverse
totalizers.

9 Excitation frequency incorrect Check supply power 50/60 Hz line frequency or for AC/DC supply power,
error in the Digital-Signal board.

A MAX-Alarm Iimit reached Decrease flowrate

B MIN-Alarm |imit reached Increase flowrate

C Flowmeter primary data invalid The flowmeter primary data in the external EEPROM are invalid.

Compare data In Submenu "Primary" with factory tag values.

If the values agree, the error message can be reset by using "Store
Primary". |f the values do not agree, then the data for the flowmeter
primary must be reentered followed by "Store Primary".

Contact ientek Co., Ltd. Service

10 Entry >1.00 Cal-fact >10 m/s. Decrease flow range setting.

11 Entry <0.05 Cal-fact <0.5 m/s. Increase flow range setting.

16 Entry >10 % low flow cut-off. Reduce entry value.

17 Entry <0 % low flow cut-off. Increase entry value

20 Entry = 100 s damping. Reduce entry value.

21 Entry <0.5 s damping. Increase entry value. (as a function of the excitation frequency)

22 Entry >99 instrument address. Reduce entry value.

38 Entry >1000 pulses/unit. Reduce entry value.

39 Entry < 0.001 pulses/unit. Increase entry value.

40 Value above max. count frequency,

scaled pulse output,
pulse factor (5 kHz). Decrease pulse factor.

41 Value below min. count frequency Increase pulse factor

<0.00016 Hz.

42 Entry >2000 ms pulse width. Decrease entry value.

43 Entry <0.1 ms pulse width. Increase entry value.

44 Entry >5.0 g/cm3 density. Decrease entry value.

45 Entry <0.01 g/cm3 density. Increase entry value.

46 Entry too large Decrease entry value

54 Flowmeter primary zero > 50 Hz Check earth and ground signals. Adjustment can be made when the flowmeter
primary is full and the flow is at absolute zero.

56 Entry >3000 threshold, Detector Decrease entry value, check "Detector empty pipe" adjustment.

empty pipe.
74/76 | Entry > 130 % MAX — or MIN-Alarm | Decrease entry value

91 Data in EEPROM invalid Data in internal EEPROM invalid, see Error Code 5 for corrective measures.

92 Data ext. EEPROM invalid Data (e.g. Range, damping) in external EEPROM invalid, Access possible.
Occurs when the function "Store data in ext. EEPROM" was not executed.
To clear the error message use the function "Store data in ext. EEPROM"

93 Ext. EEPROM invalid or not Access not possible, module defective. Chip is not installed, in which

instal led case the latest EEPROM corresponding to the flowmeter primary must be
plugged in above the display.

94 Ver. ext. EEPROM invalid The database is not valid for the current software version. Using the
function "Load data from ext. EEPROM" initiates an automatic update of the
ext. data. The function "Store data in ext. EEPROM" clears the error
message.

95 External flowmeter primary data See Error Code C.

invalid

96 Ver. EEPROM invalid Database in EEPROM has a different version than the installed software.
The error message can be cleared using the function "Update".

97 Flowmeter primary invalid The flowmeter primary data in the internal EEPROM are invalid. Use the
function "Load Primary" to clear the error message. (See Error Coed C).

98 Ver. EEPROM invalid or not Access not possible, module defective. Chip is not installed, in which

instal led case the latest EEPROM corresponding to the flowmeter primary must be
plugged in above the display.

99 Entry too large Decrease entry

99 Entry too small Increase entry
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8. Maintenance and Repair

8.1. General Information

Before opening the housing all connection leads should be potential free. When the housing is opened,
the EMC protection is limited and the personnel contact protection is no longer provided.

8.1.1. Flowmeter Primary

The flowmeter primary is essentially maintenance free. An annual check should be made of the ambient
conditions (air flow, humidity), the seal integrity of the process connections, the condition of the
cable connectors and the tightness of the screws and bolts, safety of the supply power.

lightning protection and the earth connections.

All repair and maintenance tasks should only be performed by qualified personnel.

Observe the information (Hazardous Material Regulation), if the flowmeter primary is to be returned
to ientek Co., Ltd. Products for repair!
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8.1.2. Converter

Identification of the Converter Design, Socket Location for ext. EEPROM

Socket far
supply power

External Caonnection socket for
EEPROM  FussF103 magnet coilz

=eftting the Fulse Cutput
I

Display Board

Fulse passive  Pulse active

I@-H-®L|@-H-@ [ereo

umpers

OI@-IHH@-H-@ (=]
UMpETS

Swdtch 5202

Certified protection Pulse output
Mode! No.: | EMFF Fuse A Part No.
Order No.: | 25702/X001 For 24V AC/DC 1A 01518025007
R T EET R o= S
Smax: <10 VA use '
Variant: 04

The Identification of the design of the converter is listed on the type tag which may be
found on the tag located on the frame of the converter (see Figure).

Variant 01 | Current output +pulse output active+contact input+contact output

Variant 02 | Current output +pulse output active+contact input+contact output +HART Protocol

Variant 03 | Current output +pulse output passive+contact input +contact output

Variant 04 | Current output +pulse output passive+contact input +contact output + HART Protocol

Variant 05 | Current output +pulse output passive +contact output +RS 485

Variant 06 | Pulse output passive + contact output + PROFIBUS DP

Variant 14 | PROFIBUS PA 3.0

Variant 15 [ FOUNDATION Fieldbus

Variant 16 [ PROFIBUS PA 3.0 (with M12 plug)

Fig. 49 :




9. Replaceable Parts List

9.1. Replaceable Parts List for Compact Design Instrument

Description Part No.
1 | Cover with glass window | D614A023U01
2 | 0-Ring 100x3.5 D101A026U01
3 | Cable connector M20x1.5 | D150A008U15
4 | Cover smal | 03790134002
Cahle coming fram
- flowermeter primary
) Coil excitation
by Electrode signal
g
Cahle assembly far converter madule and terminal stripin-foutputs)
There a number of variations of the cahle assembly, see Tahle)

Variant | Cable Assembly for In—-/Outputs Part No.

01 - 04 | Current output +pulse output active+contact input+contact output D677A294U01
05 Current output +pulse output passive+contact output +RS 485 D677A294U04
06 Pulse output passive+contact output +PROFIBUS DP D677A294U05
14 PROF IBUS PA 3.0 D677A294U08
15 FOUNDATION Fieldbus D677A294U09
16 PROFIBUS PA 3.0 (with M12 plug) D677A294U08

Fig. 50 :
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9.2. Replaceable Parts for Flowmeter Primary

stainless steel design

Connection box for flowmeter primary in

Connection box for flowmeter primary in
Aluminum design

Connection Box for Connection Box for
Description Series 3000 Series 6000
Part No. Part No.
1 Housing cover D612A127U01 D612A152001
2 Housing cover gasket D333F016U01 D333F022U01
3 | Cable connector D150A008U02 D150A004U14 (M20 x 1.5)
4 | Seal ring for cable connector 01502007006 =
5 | Seal plug 01502007U05 D150Z007U08 (M20 x 1.5)
6 | Gasket for seal plug 01507007006 =
7 | Screw M4 x 14 with D396B013U01 and D009G113AU20
flat washer and D115B004U01 and D085A021BU20
spacer D375A018U01 D106A001U25
8 | Connection box, lower section D612A128U01 D612A153U09
9 Connection board, complete D684A690U02 D685A862U02

Fig. 51 :
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9.3. Replaceable Parts List for Converter E4
9.3.1. Field Mount Housing

No. | Description Part No.

1 | Field mount housing M20x1.5 complete (empty), without converter module, D641A033001
without Connection board.

2 | Connection board complete including cable assembly for standard outputs incl. D674A861U01
HART (Variant 01-04)
Connection board complete including cable assembly for RS845 (Variant 05) D674A861U92
Connection board complete including cable assembly for PROFIBUS DP (Variant 06) | D674A861U03
Connection board complete including cable assembly for PROFIBUS PA or D674A861U04
FOUNDATION Fieldbus (Variant 14-16)

3 | Cover small D641A029U01

4 | Cable connector M20x1.5 D150A008U15

5 | Mach, screw, Philips, phillister head M4x10 D004G108AUO1

6 | Spring washer DC850020AU20

Fig. 52 :
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10. Dimensions

10.1. Dimensions Converter Remote Type

195 139.7

=

2BS
4 145
L G5, S8

. 132 835

Field Mount Housing Cable connector M20 x 1.5
with Window

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII

min. 175
min. 62

167

Mounting dimensions

1) Mounting holes for
27 pipe mounting kit
Mounting kit upon request
(Order-No. 612B091U07)

- SRR, |
[N

Al dim's in mm

-E}--@

150 Projection Method E

Fig. 53 : Dimensions Converter Field Mount Housing, Mounting Options
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11. Accuracy

Reference conditions per EN 29104

Fluid Temperature
20" C £ 2K

Supply Power

Nominal voltage per type tag UN = 1 % and
Frequency £ 1 %

Instal lation Requirements, Straight Sections

Upstream > 10 x D
Downstream > 5 x D

D = flowmeter primary size
Warm Up Phase

30 min

Effect on Current OQutput
Same as pulse output plus = 0.1 % of rate

Standard calibration (pulse output)
Q=007 2 cal-fact. 0.5% of rate
Q=007 2 cal-fact. 0.00035 max DN
cal-fact=rmax. Flowrate for the meter size at 10 s
4]
5
4
ERN
2 A .
K Standard calibration
1P L/ 10.5% of rate
0 L
2 46 8 10 20 40 60 80100 % Tgifact
1 Il 1 1 l l l [ l l [
I | | | | | | I | | I
0 0204 0608 1 2 4 6 & 10

Fig. 54: Metering System Accuracy COPA-XE / MAG—XE)




12. Specifications Converter

ﬁ Plug in EEFROM

3 Sensors for

Magnet Stick
/ / operation

3 Keysfor
operation

Fig. 55 : Converter Keypad and Display

Flow Range
Continuous settings between 0.5 and 10 m/s

Max. Measurement Deviation of the Metering System

<0.5% of rate(0.25 % option)

Reproducibility
<0.15% of rate

Minimum Conductivity
5 uS/cm (20 S/cm for demineralized water)

Response Time
For a step change 0-99% (corresp. 5T )= 1s

Supply Power

High voltage AC 100-230V (-15/+10 %)
Low voltage AC 16.8-26.4V

Low voltage DC 16.8-31.2V

Ripple: <5%

Magnetic Field Supply

6 1/4 Hz, 7 1/2 Hz, 12 1/2 Hz, 15 Hz, 25 Hz, 30 Hz (50/60 Hz supply power )

Power

<14VA (flowmeter primary including converter) for

AC supply power

<6W for DC supply power (flowmeter primary including converter)

Ambient Temperature
-20 to +60°C

Electrical Connections
Screwless spring loaded terminals
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. Overview Parameter Settings and Flowmeter Design Options

Meter location: TAG No.:

Primary type: Converter type:

Order No.: |Instrument No.: Order No.:

Instrument No.:

Fluid temp.: Supply voltage :

Liner Electrode: Excitation freq.:

C zero: System zero:

Parameter Entry Range

Prog. Prot. Code 0-255 (O=factory default setting)

Language German, English, French, Finnish, Spanish,
Italian, Dutch, Danish, Swedish

Meter size: DN 3 - 1000 [1/10” - 40" ]

Range: 0.05 Cal-factor -1 Cal-factor

Pulse factor: 0.001 — 1000 pulses/unit

Pulse width 0.100 - 2000 ms

Low flow cut-off: 0 - 10 % of flow range end value

Damping: 0.125 - 99.99 seconds

Filter: ON/OFF

Density: 0.01 g/cm3 - 5.0 g/cm3

Unit range: /s, I/min, 1/h, hl/s, hl/min, hl/h, m3/s, m3/min, m3/h, igps, igpm,

Unit totalizer:
Max. Alarm:
Min. Alarm:
Terminals P7/G2:

Terminals X1/G2:
Current output:
lout at Alarm:
Detector e. pipe:
Alarm e. pipe

lout at e. pipe:
Threshold:

Adjust e. pipe:
Totalizer function:
1st Display line:

2nd Display line:

1st line Multiplex:

2nd line Multiplex:
Operating mode:

Flow indication:

Flow direction:

Store data in ext. EEPROM:

igph, mdg, gpm, gph, bbl/s, bbl/min, bbl/h, bls/day,
bls/min, bls/h, kg/s, kg/min, kg/h, t/s, t/min, t/h, g/s, g/min,
g/h, ml/s, ml/min, ml/h, MI/min, MI/h, MlI/day, Ib/s, Ib/min,
Ib/h, uton/min, uton/h, uton/day, kgal/s, kgal/min, kgal/h,
I, hl, m3, igal, gal, mgal, bbl, bls, g, kg, t, ml, uton, Ib, kgal
%

%

Max. Alarm, Min. Alarm, Max./Min. Alarm, General Alarm,
empty pipe, F/R-Signal, no function

External zero return, totalizer reset, no function

0/4-20 mA, 0/2-10 mA, 0-5 mA, 0-10-20 mA, 4-12-20 mA

0%, 130 %, 3.8 mA

ON/OFF

ON/OFF

0%, 130 %, 3.8 mA

2300 Hz

Software potentiometer

Standard, difference totalizer

Q (%), Q (unit), Q (mA), totalizer F/R, TAG-Number

blank |ine, Bargraph

Q (%), Q (unit), Q (mA), totalizer F/R, TAG-Number

blank |ine, Bargraph

ON/OFF

ON/OFF

Standard/fast

Forward/reverse, forward

Standard, opposite

Yes/No

Pulse output: (w] Optocoupler w Active 24 V

Contact in—/output: m] Yes optocoupler =] No

Detector empty pipe: m] Yes = No

Communication: m] HART-Protocol (m]

Display: (m] None m Lighted and Magnet Stick
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