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How to use these Installation and Operating Instructions

For easy reference these instructions are divided into 5 Part B Operator control and action of the IFC 110
parts. PF signal converter.

Only Part A is needed for ingtallation and initial Part C Specia applications, service, and functiona
start up. checks.

All electromagnetic flowmeters are factory-set to your Part D Technical data, dimensions, block diagram
order specifications. Therefore, no further adjustments and measuring principle.

are necessary prior to start-up. Part E Index

Part A Ingtall flowmeter in the pipeline, connect
up, power the flowmeter, that's all!

The system is operative.

Product liability and warranty |

These electromagnetic flowmeters are suitable solely for Improper instalation and operation of the flowmeters
measuring the volumetric flowrate of eectricaly (systems) may lead to loss of warranty.

conductive liquids, slurries and pastes. In addition, the “General conditions of sdle’ forming the
Respongbility as to suitability and intended use of our basis of the purchase contract are applicable.

instruments rests solely with the operator. If TIDALFLUX flowmeters have to be returned to

Krohne, please fill in the form on the penultimate page of
thisingalation and operating ingtructions manual. A repair
or checkout is only possble when this form is filled in
completely and returned to Krohne together with the
instrument.

System description |

The IFM 4110 PF electromagnetic flowmeters are Example of type designation:
precision instruments designed for the linear flow IEM. 4110, PF
measurement of electrically conductive liquids, pastes and UEM, 4,116, PR

durries with a minimum conductivity of 50 nS/cm L

(mmho/cm). The combination of a magnetic inductive )

flowmeter and a capacitive height measuring system PF  Partly filled flowmeter
stands for precise flow measurement in both fully and 110 IFC 110 PF signal converter,
partly filled pipe lines. Thefilling degree must be at least field housing.

10 percent of the inner diameter. 4 Primary heed type IFS 4000
IFM Electromagnetic flowmeter

system
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| Available version

System: IFM 4110 PF
Primary head:
- type IFS 4000 PF
liner measuring section: Irathane
Meter size: 200 - 600 mm / 8 — 24 inches (others on request)
Rated pressure PN 10 (others on request)
Max. operating pressure 10 bar (others on request)
Signd converter: IFC 110 PF

| Items included with supply

Itemsincluded:

Flowmeter IFM 4110 PF as ordered

- dgna converter IFC 110 PF, field housing

- primary head IFS 4000 PF

- dgna cable type DS (standard) or BTS, standard length 10 meter

- datacable, standard length 10 meter

Ingtallation and operating ingtructions for operation of the IFM 4110 PF flowmeter.
Report of factory settings of the signal converter 1FC 110 PF.

Cdlibration certificate for completdy filled flowmeter.

I[tems not included:
Installation materials (bolts, nuts, washers, gaskets etc.)
Field current cable
Power supply cables for primary head and converter

These items should be provided by the customer.

Note: for IP68 version, the power supply cable for the primary head and the field current cable are mounted aready at
ddivery.

CE /EMC / Standards/ Certification

Electromagnetic flowmeters with IFC 110 PF signa converters meet EU-EM C Guidelines, the NAMUR
Recommendations NE 5/93 and are provided with the CE mark.
All fabrication shops and production sequences are | SO 9001 certified.

C€
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Part A System installation and start-up

|1.1 Selecting the installation location

N

+1% compared to horizontal.

Nou,rw

section if air can not be avoided.

8. Vortex or corkscrew flow: increase inlet and outlet sections or ingtd| flow straighteners.
9. Strong electromagnetic fields and large “iron masses’: avoid in vicinity of flowmeter.
10. Zero setting is automatic in flowmeters with pulsed DC field. Electrode contamination does therefore not cause any

zero drift.

For most applicationsiit is convenient and customary to check the zero by shutting off the flow. Shutoff valves should
therefore be provided upstream and/or downstream of the primary head unless the pipe configuration aready rules out the
possibility of the primary head being drained of fluid. For zero check see section 7.1.

12 Mixing different fluid products. Instal flowmeter upstream of mixing point or at an adequate distance downstream,
minimum 30 X DN (DN = meter size), otherwise output/display may be unsteady.

Flow direction +/-, arrow on primary head must point in direction of flow.

Bolts and nuts: to install, make sure there is sufficient room next to the pipe flanges.
Vibration: support the pipeline on both sides of the flowmeter.

Use adapter pipes to permit axia shifting of counter flanges to facilitate instalation.

Straight inlet run minimum of 5x DN and outlet run minimum of 3 x DN (DN = meter size), measured from the
eectrode axis. These are minimum values! Please take precautions to make sure that the flow profile inside the tube is
axialy symmetric. If thisis not the case, the inlet and/or outlet sections have to be increased. Also, take precautions to
minimize the amount of air bubbles in the fluid, i.e. caused by faling water in front of the primary head. Increase the inlet

13 Ambient temperature< 60 °C / 140 °F
Refer to sect. 10.1 for process temperature and pressure limits due to materia used for measuring
section/liner.

When the primary head hasto be ingtalled in direct sunlight, please instal a sunshade if necessary.
14 Long pipelines. Alwaysinstall control and shutoff valves downstream of flowmeter (vacuumt).
15 Pumps. Never ingtall flowmeter on pump suction side (vacuumt).

16 Service opening. Itisstrongly advised to construct some kind of service opening at the top of the connecting pipeline,
just before or just after the Tidaflux. In thisway it is possible to see the flow, which can be helpful if problems occur.
Also, it can be helpful to clean the liner if this gets polluted.

L ocation and position as required, but eectrode axis must be approximately horizontal. Max. deviation + 2°,
Slope of measuring section, primary head with in- and outlet sections, is dlowed to have maximum deviation of

|1.2 Grounding rings

Required in conjunction with eectrically non-conductive pipes, i.e. synthetic, internally coated or concrete pipes. Especidly
for the level measurement system specid grounding rings have to be used. These rings have a cylindrical part that must go
into the connected pipelines. Therefore the inner diameter of the pipeline must be known so the grounding rings can be
made in away they just fit in the pipeline. Thisis very important to keep a good flow profile of the fluid with as less

disturbances as possible.
Grounding rings form a conductive connection with the fluid in order to get a low-impedance connection

Materia CrNi steel 1.4571 or SS 316 Ti-AlSl, others on request.
For grounding and connection of the grounding rings, refer to sect. 1.4.

|1.3 Torques

Bolts: tighten uniformly in diagonally opposite sequence, see table for number and type
I FS 4000 PF with Irathaneliner, > 12 mm /> 0.47":

M eter Pressure |Bolts Max. torque
size DN rating [PN] Nm (ft Ibf)
mm

200 10 8xM20 |[68(49.2)

250 10 12x M20 | 65 (47.0)
300 10 12x M20 | 76 (54.9)
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350 10 16x M20 | 75(54.2)
400 10 16x M24 | 104 (75.2)
500 10 20x M24 | 107 (77.4)
600 10 20x M27 | 138(99.8)
M eter Body Bolts for Max. torque
size pressure | ANSI class | Nm (ft Ibf)
inches rating 150 flanges

psig
8 145 8x W 69 (49.9)
10 145 12x7/8 79 (57.1)
12 145 12x7/8 104 (752
14 145 12x1 93 (76.2)
16 145 16x 1 91 (65.8)
18 145 16x118 |143  (1034)
20 145 20x11y8 |127 (918
24 145 20x1Y4 180 (130

Note:  Process pressure must not exceed ANSI flange rating. Refer to ANSI Standard B 16,5.

Other meter sizes on request.

14 Grounding | FS 4000 PF

The flowmeter (primary head) must be properly grounded.

The ground conductor must not transmit any interference voltages. Therefore, do not connect any other electrical devices
to this conductor.

Warning: Instrument must be properly grounded to avoid personnel shock hazard.

Metal pipeline, not internally coated
Grounding without grounding rings

1

[ ]

2

pipeline

RF

m

PE

pipeline

E E RF

“

Grounding rings, option, see sect. 1.2.
Flowmeter flanges

Protective earth, wire3 4 mm’ (10
AWG) Cu, not included with supply, to
be provided by customer. IFS 4000 PF
connected to U-clamp terminal on
“neck” of primary head.

Electrically non-conductive pipeline
Grounding with grounding rings (option)

V1 V2

pieline nineline

RF |: F RF

= PE

RF Pipe

V1,Vv2 Connecting wir es, bolted to the “neck” of
the IFS 4000 PF. Threaded holes to be
provided for M6 bolts for flange-side (RF)
connection.
Use factory-supplied mounting material for
connection of grounding rings E.
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|1.5 Electrical connections of primary head

|1.5.1 Connection to power

Electrical connection in confor mity with VDE 0100/ EN 61010-1
“Regulations governing heavy-current installations with rated voltages up to 1000 V" or equivalent national standard.

The eectronics unit on top of the primary head needs a power supply of 115/230 V 48-63 Hz (14 VA), other voltages are
available as an option.

Please observe the information given on the nameplate of the primary head or in the terminal box about voltage and frequency.
Please see a so connection diagram in sect. 1.5.6.

|1.5.2 Data interface between primary head and signal converter

Data cable: 3 x 1,5 mm?, shielded, for example Liycy, standard 10 meter included. For information about the connection, see the
connection diagram in sect. 1.5.6. Specia attention should be given to the PG9 cable gland, which is necessary to guarantee a
faultless operation of data transfer between the signal converter and the primary head. The shielding of the data cable should
therefore be connected to the housing by means of the two metal rings behind the rubber part in the gland. The shielding must be
put between the two metal ringsin away that the shielding makes contact with the metal rings all around the cable. See also
following figure:

dota cable
.\

n
L

/ =

L V7.
/

shielding

rubber poart

nut metal rings

| 1.5.3 Electrode cable

General information to signal cablestype DS and type BTS
General
Krohne signal cables types DS and BTS with foil and magnetic shields will ensure faultless system operation.
The signal cable must be arigid installation. Cables must be secured so they do not move, or must be run in conduit.
No separate installation of signal and field power supply cables required - can be run in same conduit along with other signal
and field power cables. Do not run in same conduit with power cables for other devices.
Shields are connected via stranded drain wires.
Suitable for under water and underground ingtallations.
Insulating materia flame-retardant to IEC 332.1/VDE 0472
Low in halogen and unplasticized.
Flexible at low temperatures.
For connection of the cable, see the connection diagram in sect. 1.5.6.

Signal cabletype DS 1
with double shielding

Stranded drain wire, 1% shidd, 1.5 mm? (14 AWG)
Insulation

Stranded wire 0.5 mm? (20 AWG)

Specid foil, I shidd

Insulation

Mu-metal foil, 2" shield

Stranded drain wire, 2 shiedd, 0.5 mm? (20 AWG)

~No o~ wWN PR
0w N g~ N
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8 Outer sheath

Bootstrap signal cabletype BTS
The signal converter automatically controls the individua shields (3) to exactly the same voltage as that applied to the signal wires
(5). Since the voltage difference between signd wires (5) and individual shields (3) is virtualy zero, thereis no flow of current via
the line capacitance 3+5; thus, line capacitance is apparently zero. Much longer cable lengths are then permitted for fluids with
low dectrica conductivity levels.

1 Dummy glider wire

Insulation

Specid fail, 1¥ shied

Insulaion

Stranded wire 0.5 mm? (20 AWG)

Stranded drain wire, 1* shidd, 0.5 mm? (20 AWG)
Specid foil, 2 shidd

Stranded drain wire, 2" shidld, 1.5 mm? (14 AWG)
Insulaion

10 Mu-metd fail, 3¢ shield

11 Stranded drain wire, 3¢ shiedd, 0.5 mm? (20 AWG)
12 Outer sheath

©CoOo~NOOOTA~,WN

| 1.5.4 Field current cable

The cross-section of the field current cable (standard not included) is dependent on the length that is required:

length Cross-section
0— 150 m (0 — 500 ft) 2x0.75 mm’ Cu (2 x 18 AWG)
150-300 m (500 — 1000 ft) 2x 15 mm’ Cu (2 x 14 AWG)
300 — 600 m (1000 — 2000 ft) 4x 1.5 mm’ Cu (4 x 14 AWG)

15,5 Cablelengths: max. allowed distance between primary head and signal converter

Deter mining the maximum per missible distance between primary head and signal converter

1. Thelength of signal cableis dependent on the electric conductivity of the liquid product and of the type of cable used.
For BTS cable (optional) the maximum length is 600 m, independent of the conductivity.
For DS cable (standard) the maximum length is as followes:

electr. conductivity max. length
g[n&em] [(m]
50 120
100 200
200 400
400 600
2. Thelength of field current cableis determined by the cable cross-section Ar, see sect. 1.5.4.
3. Thelength of the data interface cable must not exceed 600 m.

4. The shortest cable length obtained either according to Point 1, 2 or 3 is the maximum per missible distance between
primary head and signd converter!

1.5.6 Connection diagram IFC 110 PF with I FS 4000 PF

In the following diagram you can see how to connect the two devices with each other. In this diagram the data interface cable
iscalled “Q”, thefield current cable is“C” and the electrode cable is“DS’.

10 7.30830.32.00



IFC110 PF

20 el T TS 0 --
2 e v ]
1 8 | el o 12]
3 8 cl + v .
| 1 1
30 o] o —IQ]
nel po g
NC =l et
- @
| 230/115V AC
DS c Q N L PE
r’
PEN L

S

101112 [7]8] [A]lB]c]|DfE]| 1]2]3
Power Coils Interface Electrodes
230/115V AC

IFS4000 PF

11 7.30830.32.00



2. Installation of the signal converter

|2.1 Please note the following infor mation concer ning installation and operation of the |IFC 110 PF

Electrical connection in confor mity with VDE 0100/ EN 61010-1

"Regulations governing heavy-current ingtallations with rated voltages up to 1000 V" or equivalent national standard. Refer

to connection diagram, sect. 1.5.6, for power connection to signa converter.

|War ning: Instrument must be properly grounded to avoid personnel shock hazard

Do not cross or loop the cablesin the connection box. Use separate PG or NPT screwed conduit entries for each cable.

On normal customer orders, the GK (primary constant) of the signa converter is factory-set to match that of the primary head
with which it has been ordered. The GK is noted on the primary head nameplate and aso shown on the converter nameplate.

These instruments should be installed together.

2.2 Choice of installation location

Do not expose signa converter to direct sunlight. Install a sunshade if necessary.

Do not expose to intense vibration.
Ensure adequate cooling of IFC 110 PF unit when installed in switchgear cubicle(s), e.g. use heat exchangers.

Ingtall signal converter as close as possible to the primary head.

Use factory-supplied standard signal cable (type DS), standard length 10 m (30ft). For longer lengths and bootstrap signa
cable (type BTS, optional), refer to sect. 1.5.3.

Use factory-supplied data cables, standard length 10 m, for the RS485 interface between primary head and signa converter.

|2.3 Connection to power

Note information given in sect. 2.1!
Note the information given on the instrument nameplates on the signal converter (voltage, frequency!).

[2.4  Connection between IFC 110 PF and | FS 4000 PF

Data interface cable; for general information and max. length see sect. 1.5.2 and 1.5.5; for connection see sect. 1.5.6.

Signa cable type DS with double shielding or type BTS with triple shielding (optiona); for generad information and max. length

see sect. 1.5.3 and 1.5.5; for connection see sect. 1.5.6.

Field power supply cable; for minimum cross-section (Ag) and length see sect. 1.5.4 and 1.5.5; for connection see sect. 1.5.6.

| 2.5 Outputs and inputs

|2.5.1 Important information for outputs and inputs

PLEASE NOTE!

The signa converter has the following outputs and inputs:

Output and input group | Symbol Terminals Remarks

Current output | [+/- Always active

Pulse output P P/P For electronic totalizers

Pulse output Al (P2) Al /AN For eectromechanical counters
Status outputs A1 and A2 Al /A~ [A2 | A™ common centre grounding contact
Status outputs D1 and D2 D1/D" /D2 D” common centre grounding contact
Control inputs Cland C2 ci/cr/Cc2 C" common centre grounding contact
Internal power supply E E+/E- For active mode of outputs and inputs

"Output A1 can be used as a 2nd pulse output P2 for electromechanical totalizers or as a 4th status output, see sect. 4.4, Fct. 3.07

HARDWARE.

The output and input groups are electrically isolated from each other and from al other input and output circuits.

Please note:

A" common centre grounding contact for outputs A1 and A2
D~ common centre grounding contact for outputs D1 and D2
C~ common centre grounding contact for control inputs C1 and C2
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Active mode: the signal converter supplies the power for the operation (selection) of receiver instruments,
observe max. operating data (terminals E+ and E-).

Passive mode: the operation (selection) of receiver instruments requires an external power supply (Uext),
observe max. operating data

Connection diagrams of outputs and inputs are shown in sect. 2.5.6.

For operating data of outputs and inputs please refer to sect. 10.2.1.

[25.2  Current output |

The continuoudly active current output is electrically isolated from &l others circuits.
All operating data and functions ar e adjustable.
Allowed load: 15-500 W
Selfcheck: -interrupting the mA loop, and
-short-circuit of mA loop viatest function, see Fct. 2.03
or when power supply is switched on in Fct. 3.07
Error message on display (Fct. 1.04) and/or status output (Fct. 1.07-1.10).
Current valuefor error identification is adjustable, see Fct. 1.05.
Range change-over, automatically or externaly by control input, see Fct. 1.07-1.10 and 1.11-12.
Setting range from 5-80% of Q1009
(Corresponding low to high range ratio from 1:20 to 1:25).
Change-over from high to low range at approx. 85% of low range and vice versa at approx. 98% of low range.
The active range is signaled via one of the four status outputs.
Forward / rever se flow measurement (F/R mode) is possible.
Connection diagrams see sect. 2.5.6.

|2.5.3 Pulse outputs P and Al

|2.5.3.1 Pulse output P for electronic totalizers

Pulse output Piselectrically isolated from dl other circuits

All operating data and functions ar e adjustable, see Fct. 1.05.

Active mode: uses the internal power supply, terminals E+/E-

Passive mode: requires external power supply, Ue<32V DC/24V AC, | £30 mA
Max. adjustable frequency 10 kHz

Scaling in pulses per unit time (e.g. 1000 pulses/s at Qyo0v flow) or
in pulses per unit volume (e.g. 100 pulses/m?® or US Gal).
Pulse width symmetric, pulse duty factor 1:1, independent of output frequency,

automatic, with optimum pulse width,
pulse duty factor approx. 1:1 at Qoom, OF
pulse width range from 0.01 to 1 s adjustable as required for correspondingly lower output frequency.
Forward / rever se flow measurement (F/ R mode) is possible.
Connection diagrams see sect. 2.5.6
Schematic wiring diagram for pulse output P for eectronic totaizers.
Similar to arelay contact, this pulse output switches direct and aternating voltages.

O
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2.5.3.2 Pulse output Al for electromechanical totalizers

PLEASE NOTE:
The output terminal Al can be used as status output Al or asa 2nd pulse output Al for electromechanical totalizers.
Setting is as described in Fct. 3.07 HARDWARE.

Pulse output Al iselectrically connected to status output A2 (common centre grounding contact A™) but electrically
isolated from all other circuits.
All operating data and functions ar e adjustable, see Fct.1.07.
Active mode: usesthe interna power supply, terminals E+/E-
Passive mode: requires external power supply, Uec £ 32V DC/ 24V AC, | £ 100 mA
(I £ 200 mA for polarized DC operation).
Max. adjustable frequency 50 kHz

Scaling in pulses per unit of time (e.g. 10 pulses/s at Qoo flow) or
In pulses per unit of volume (e.g. 10 pulses/m® or US Gal).
Pulse width symmetric, pulse duty factor 1:1, independent of output frequency,

automatic, with optimum pulse width,
pulse duty factor approx. 1:1 at Qios, O
pulse width range from 0.01 to 1 s adjustable as required for corresponding lower output
frequency.
Forward/rever se flow measurement (F/R mode) is possible,
Connection diagrams see sect. 2.5.6
Schematic wiring diagram for pulse output Al for electromechanical totalizers. This pulse output hasa MOSFET switch
as output which switches direct and aternating voltages similar to arelay contact.

C>—‘ Al

—. AA

254 StatusoutputsAl/A2/D1/D2

PLEASE NOTE:
The output terminal A1 can be used as status output Al or as a 2nd pulse output A1l for electromechanica totalizers.
Setting is as described in Fct. 3.07 HARDWARE.

Status outputs AL/A2 and D1/D2 with the common centre grounding contacts A® and B” are electrically isolated from
each other and from all other circuits.
All operating data and functions ar e adjustable, see Fct. 1.07-1.10.
Active mode: uses the internal power supply, terminals E+/E-
Passive mode: requires external power supply, Ue¢ £32V DC/ 24V AC, | £100 mA
(I £200 mA for Al in case of polarized DC operation).
The following oper ating conditions can be signaled using the status outputs:
- flow direction (/R mode)
- limits
- error messages
- activerangein case of range change-over
- inverse operation of Al and A2 or D1 and D2,
i.e. used as change-over switch with common centre grounding contact A® or D" .
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Connection diagrams see sect. 2.5.6.

Schematic wiring diagram for status outputs AL/A2 and D1/D2.

These status outputs have MOSFET switches as outputs which switch direct and alternating voltages similar to relay
contacts.

® A2/D2

® A1/D1

OO

® AN /DA

2,55 Control inputsCl and C2

Control inputsC1 and C2 are electrically connected (common centre grounding contact C*) but electrically isolated
from all other circuits.

All operating data and functions ar e adjustable, see Fct. 1.11-1.12.

Active mode: uses the internal power supply, terminals E+/E-

Passive mode:; requires external power supply Uet £ 32V DC/24V AC, | £ 10 mA.
The following operating conditions can be initiated using the control inputs:

- external range change

- holding of output vaues

- zeroing the outputs

- resdting the interna totalizer

- resetting (deleting) the error messages

Connection diagrams see sect. 2.5.6

2.5.6 Connection diagrams of outputs and inputs

Active mode: The IFC 110 PF supplies the power required for operating (driving) the receiver instruments. Observe the
max. operating data (terminals E+/E-).
Passive mode: an externa power supply source (Ue) is required for operating (driving) the recelver instruments.

GroupsA /C/D/E/|/Paredectricaly isolated from each other and from all other input and output circuits.

Please note:  common reference potential
A™ for Aland A2
Cn for Cland C2
D” for D1 and D2

Status outputs Status outputs

D1/D2/ A1/ A2 active D1/D2/A1/A2passve
P I+ P I+
P - P I-
D1 Al === D1 Al CTTTTTTTR
DA AN E DA * An E
D2 A2 i D2 A2 i
c1 i c1 i
cn E+ E A | cn E+ I |"

E c2 E- i

. [
@ * (Jg) o @ Uex _:E_(JX)o.sz.oo



Control inputs

C1/C2active
P I+
P I-
D1 Al
Dn Ar
D2 A2
c1
cr E+
c2 _I— E-
Al |
. A
Contacts 24 V, 10 mA
I £7mA

Current output |

P I+
P I
D1 Al
DA AN
D2 A2
c1
cn E+
c2 E- +
R =15-500 W
Pulse output Al active
for electromechanical totalizers
P I+
P I
D1 Al
DA AN T
D2 A2
c1
cA E+
c2 E- —
000
a T
Ri3 160 W | £ 100 mA

16

Control inputs

C1/C2passive
P I+
P I-
D1 Al
Dn Ar
D2 A2
c1
cn 1 E+
c2 E-
Al |
Uext
#

Uex £ 32V DC/ £ 24V AC
I £10mA

Current output | with
automatic range change BA

withni it evternal channe-nver rel ans

P 1+ .
low

P I range

D1 Al | +

DA AR high
ranna

D2 A2

c1 R =15-500 W

cn E+

c2 E-

Pulse output Al passive
for electromechanical totalizers

P I+

P |

D1 Al

D” AN

D2 A2

C1l

cnr E+

Cc2 E-

E— --0--- _i A
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Forward / rever se flow measurement (F/R mode)
for pulse and current outputs (P and I)
without external change-over relay

reVerse ¢
flow

—|

forward
flows

Electronic totalizers must be connected as shown in the connection diagramsfor pulse output P

P I+ .
reverse
000 P I-
flow
a D1 Al ] +
I_ DA AA forward
flow
D2 A2
000 R =15-500 W
c1
a
ch E+
c2 E-

on thefollowing figures
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for frequencies£ 1kHz

Pulse output Pqive fOr electronic counters

D1

D2

cA

C2

Al

AN

A2

000
+
a
RL=1kW/05W [|£20mA
Rigc > 100 kW
| . 22\/ 12 \/ B\/

Pulse output Ppassve for electronic totalizers

D1

DA

D2

C1

cA

C2

O

Qe

Al

AN

A2

for frequencies> 1 kHz

D1

DA

D2

C1

Cc2

Al

AN

A2

000

Qe

R=1kwW/035W

for frequencies£ 1 kHz

Uex £32V DC/E£ 24V AC

| £30mA

R =1-10kw

Pr 3 Us?/R

for frequencies> 1 kHz

Uet. =24V DC/AC

Rigc 3 100 kW

| | 3OTMA— I8 A
R 560W  1kw
Pr 05w 0.35W
Ugc 16V 18V

* Shielded cables must be used to prevent radio interference at pulse output frequencies > 100 Hz.

18
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2.5.7 Standard factory settings

All operating data are set at the factory in accordance with the specifications contained in the order.
If no specifications are made in the order, instruments will be delivered with the standard parameters and functionsindicated in
the table below.

To facilitate the start-up of the instrument, current and pulse outputs are set to handle measurementsin “two flow directions’ so

that the current flow rates and volumes are displayed and/or counted independent of the direction of the flow. The figures
displayed may have a preceding sign.
Such factory settings of current and pulse outputs may lead to measuring errors, particularly when volumes are metered and

totalized, for example if pumps are switched off and “backflows’ occur which are not within the low-flow cutoff (SMU) range,

or if separate displays and counts are required for both flow directions.

To avoid faulty measurements, it may therefore be necessary to change the setting of the following functions:

- SMU low-flow cutoff Fct. 1.03.
- display Fct. 1.04.
- current output | Fct. 1.05.
- pulseoutput P Fct. 1.06.
Standard factory settings
Fct. No. [ Function Setting Fct. No. | Function Setting
101 Full-scale range Seeingtr. nameplate of || 1.10 Status output D2 | Indication F/R
primary head
1.02 Time constant 3 sec. for display, 111 Contral input C1 Totalizer reset
pulse, current and
status outputs
1.03 Low-flow cutoff OFF 112 Contral input C2 OFF
104 Display 3.02 Primary head
Flow rate m>/hr meter size Seeinstr. nameplate
totalizer m’ direction of flow | + direction, see arrow
on primary head
1.05 Current output | 304 Entry code NO
function 2 directions
range 4-20mA
error detection 22 mA
1.06 Pulse output P 3.05 User unit Liter/nr
Function 2 directions
pulse vdue 1000 pulses/s
pulse width symmetric
1.07 Pulse output 2, Al 3.06 Application
function 2 directions flow pulsating
pulse vaue 1 pulsels ADC gan automatic
pulse width 50 ms specid filter OFF
1.08 Status output A2 ON 3.07 Hardware
terminal A1 pulse output A1
self check NO
1.09 Status output D1 All error
19
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Before connecting to power, check that the instrument is correctly installed as described in Sections 1 and 2.

The flowmeter (primary head and signal converter) is delivered ready for operation. All operating data are set at the factory
in accordance with your specifications.

Please also refer to sect. 2.5.7 “ Standard factory settings’.

Switch on the power supply. The flowmeter immediately begins to measure the flow.

When the power supply is switched on, the display successively shows START UP and READY. Then the current flow
rate and/or the current totalizer count are displayed. Displays are either steady or cyclic depending on the settings described
for Fct. 1.04.

PLEASE NOTE ! (If “YES’ is entered in self check function 3.07)

When powered, the signal converter checks the current output by performing a short test with three different currents. To
prevent false alarm, controllers or alarm functions should not be activated before the instrument is switched on.

2 light-emitting diodes (LED) in the “diagnostics’ field on the front pand of the signal converter indicate the status of

measurement.
LED displays Status of measurement
Green “norma” LED is | Everything O.K.
flashing

Green“norma” LED | Momentary overload of outputs and /or AD converter.

and red “error” LED Detailed error messages by setting Fct. 1.04 DISPLAY,

are flashing dternately | Subfunctions “MESSAGES’ to “YES’, see sections 4.4 and 5.4.
Red “error” LED is Fatal Error, see sections 7.3 and 7.4.

flashing
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Part B Signal converter IFC 110 PF

4, Operating the signal converter

|4.1 Krohne oper ating concept

136.49
m23/hr

Menu level

Measuring mode

When thisis shown on the display, pressthe
following keys: ®®®¢,¢éé.- - -

Function level

3.0 INSTALL.

3.07 HARDWARE

Data level

3.06 APPLICAT.

3.05 USER UNIT

3.04 ENTRY CODE

3.03 ZERO SET

3.02 FLOW METER

3.01 LANGUAGE

2.0 TEST

2.03 HARDW. TEST

2.02 HARDW. INFO

2,01 TEST Q

1 N M- ATIAN

1.11-1.12
Control Inputs

1.07-1.10 Outputs
Al (P2), A2,D1, D2

1.06 PULSP

1.05 CURRENT

1.04 DISPLAY

1.03 L.F. CUTOFF

1.02 TIMECONST.

1.01 FULL SCALE

Direction of f ¢

movement

tily

v

Section

t

4.4
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4.2 Operating and control elements

KROHNE IFC 110 PF

(e | [ o o 136.49

N © m3/hr

©)

C] - - -normd v v v v v v
_ ©)] _ + - a cl c2

‘ diagnostics ‘ flowrate totalizer control in

@

() roe (-]

Theinstrument can be
operated by meansof ....

@
...the 15 keys @ and ® accessible

- ® é -
after
- - - - - removal of the glass cover,

...the 3 magnetic sensors® and the

L 2 3 = bar magnet without opening the
1 1 1 1 housing (optonl)

T T T T 1

@ Digplay, 1¢t line Digplaying numerica data
@ Display, 2nd line Digplaying units and texts
® Display, 3rd line 6 arrows to mark the current display

flow rate current flow rate

totalizer + totalizer

- totalizer
S sum totaizer (+ and -)

control in 1/2 control input 1 or 2 active
&) 5 keys for operating the signdl converter - ® ¢ -
® 10 keys for direct numerical setting of function values (not function numbers)
® Compeass field showing that a key is pressed
@ magnet active LED green/red, magnetic sensors active

green = built-in magnetic sensors (optional), see
red = operation of one of the 3 magnetic sensors

3 magnetic sensors (optional), operated by bar magnet without opening the housing, function of the sensors as described

for thethreekeys® ¢, -, see @.
® diagnostics 2 LED’s signaling the status of measurement

normal green LED = correct measurement, everything O.K.

error red LED = error, parameter or hardware error
IMoCOM ImoCom bus, multipoint connector for connecting external supplementary equipment, see

sect. 6.4, dide window to the left
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4.3 Key functions

In the following, the cur sor or flashing part of the display is shown againgt a gray background.

To start operator control

Measuring mode operator control mode
13.571 Fct. 1.0
m2/hr —> > OPFRATION

PLEASE NOTE: if “YES’ issdected in Fct. 3.04 ENTRY CODE, “CodE 1 --------- “
appears in the display after pressing the ® key.

Enter the password for the entry code which isasequence of 9keys. ® ® ® ¢,¢,¢,- - -
(each keystroke confirmed by “*").

To terminate operator control
Press ¢, key any number of times until one of the following menus Fct. 1.0 OPERATION, Fct. 2.0 TEST or Fct. 3.0

INSTALL isdisplayed.

Presskey ¢,
Fct. 3.0 >
INSTAL I < QTORE VES
Store new parameters. acknowledge by
pressing key ¢ .
Measuring mode is continued with new
parameters.

New parameters not to be stored:

Press key - to display “ STORE NO” .
Measuring mode is continued with the “ old”
parameters after pressing key ¢, .

Keyboard with 10 keys
The keyboard with the 10 keys (0-9) is used for setting all flashing numbers (cur sor).

Exception: the digits of the function numbers, such as Fct. 1.03, can only be changed with keys- or .

To change numbers

Increase number

397.35 f > 397.45
m2A/hr ¢ m3/hr

Decrease number

To shift cursor (flashing position)

Shift toright

397.35 - > 397.35
m23/ hr <— m3/hr
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Shift to left

To alter text (units)

In case of units, the numerical
vaueis converted automatically.

Select next text

3.7699 f

> 93.365

|l iter /Ser |4 ¢

US Gal/min

Select preceding text

To change from text (unit) to numerical setting

Change to numerical setting

13.571 —»

> 13.571
m3/hr

Return to text setting

To change to subfunction

Subfunctions have no “Fct. No.” and areidentified by a“® " in the upper left corner.

Presskey ¢,
®
2 DIR. <J > RANGE |
Torevert to function display
Presskey ¢,
10.3 Fct. 1.02
SEC 4J > TIMECONST.
|44  Tableof settable functions
Abbreviations used: P (P2) Pulseoutput (2nd pulse output A1)
Al, A2 Status outputs Prax  =Fmax/Q1o0%
(A1 can aso be 2nd pulse output A1) Pmin  =Fmin/Q100%
C1, C2 Control inputs Q Current flow rate
D1, D2 Status outputs Qoo 100% flow rate = full scale range
DN Meter size, nomind size p 2
. = DN = . full-
Fmax  =¥2X pulse width (s) Qmax 2% X Vinax (= max. full-scalerange
£1KHzif “AUTO’ or “SYM.” are selected Quo0% & Vina = 12 MVs or 40 ft/s)
in SbeUnCtion “PULSWIDTH” Qmin - 94 X DN2 X Vimin (: min. fu||-&:a|e ra,]ge
Frmin =10 PU'_SES/hr , Q100% at Vimin = 0.3 M/s or 40 ft/s)
Fu Conversion factor volume for any unit, SMU  Low-fl toff for | and P
see Fct. 3.05 “FACT. VOL.” FIO‘"" ;W cutort for T an
Fr Conversion factor time for any unit, v OW veoaty .
see Fct. 3.05 “FACT. TIME” Vimax gammumflow velocity (12 m/s or 40 ft/s) at
GK  Primary head constant 100%
y Vmin  Minimum flow velocity (0.3 m/sor 1 ft/s) a Qioos
I Current output ; .
F/IR Forward/reverse flow in F/R measuring mode

[ 0%
 100%

Current at 0% flow rate
Current at 100% flow rate
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Fct. No.

Text

Description and setting

1.0

OPERATION

Operating menu

101

FULL SCALE

Full-scale range for flow rate g100%

Selection of unit

- m/hr, liter/Sec, US.Gal/min

- user unit, factory setting “Liter/hr” or “US Mgal/day” (see Fct. 3.05)
Press® key to change to numerical setting

Setting ranges

The range depends on the nominal width (DN) and the

flow velocity (V): Quin= 2 X DN?X Viin

Qmac ﬁ X DN?X Vinax

® VALUEP
and/or
® VALUE P2

PlissVa TEF6T Plbdoetpit PYEAOI 887 VALUE P') and/or

for the 2nd pulse output Al (Fct. 1.07 “VALUE P2") has been changed.
With the “old” pulse values the output frequency (F) would have

been exceeded or would not have been reached.

D = I a) Checknenvalues!
max T max T << 100% HeciK—HhHEeW - Yartes:

1.02

TIMECONST.

Prmr—F S
Time constant
Selection: - ALL (appliesto display and all outputs)

- ONLY I (only display, current and status outputs)
Press ¢, key to change to numerical setting.

Range: -0.2-99.9 Sec

Press ¢, key to return to Fct. 1.02 TIMECONST.

1.03

L.F. CUTOFF

L ow-flow cutoff (L.F. Cutoff)
- OFF (fixed tripping points: ON = 0.1% / OFF = 0.2%)
- PERCENT (variable tripping points) ON OFF
1-19%  2-20%
Press® key to change to numerical setting
Note: the cutoff “OFF" value must be greater than the CUTOFF “ON” value.
Press ¢, keytoreturnto Fct. 1.03 L.F. CUTOFF.

1.04

DISPLAY

Display functions

® DISP.FLOW

Selection of flow display

- NODISP. -User unit, factory setting “Liter/hr” or “US Mgal/day” .
- m3/hr - PERCENT

- Liter/Sec - BARGRAPH (value and bargraph display in %)

- US.Ga/min

Press ¢, key to change to subfunction “ DISP. TOTAL.”

® DISP.TOTAL.

Selection of totalizer display

- NO DISP. (totalizer is ON but no display)
- OFF (totalizer is OFF)

-+ TOTAL. - -TOTAL.

- ALL (display single counts or al)
Press ¢, key to change to setting of display unit.

. +/- TOTAL. - SUM (S)

- m3 - Liter - USG4d
- User unit, factory setting “Liter”
Press® key to transfer to format setting.

Format setting
- Auto (exponent notation)

Press ¢, key to change to subfunction “ DISP.LEVEL”

® DISP.LEVEL

Display measured (relative) level of fluid
- NO - YES (cyclic change with display of measured values)
Press ¢, key to change to subfunction “ DISP. MSG.”

® DISP.MSG.

Additional messages desired during measuring mode?
-NO - YES (cyclic change with display of measured values)
Press ¢, keytoreturnto Fct. 1.04 DISPLAY.

1.05

CURRENT |

Current output |

® FUNCT. |

Selecting the current output | function

- OFF (switched off)

- +DIR. - -DIR. (measurement in one flow direction only)

- 2 DIR. (forward/reverse flow, F/R mode)

Press ¢, key to change to subfunction “ RANGE I”; if “2 DIR” is selected
press this key to change to subfunction “ REV. RANGE” .

® REV.RANGE

Setting the full-scale range for reverse flow of Qigos,

(only displayed when “2 DIR.” is selected)

- 100 PCT. (same as forward flow Qjo0, See Sect. 1.01)

- PERCENT setting range: 0.05 — 150% of Q1009
(different value for reverse flow)

Rrecs® ko tachange tonumerical sattingl
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Press ;_key to change to subfunction “ RANGE 1”

® RANGEI

Sdlecting the measuring range

- 0-20mA - 4-20 mA (fixed ranges)

- MA %w-ddn']w range: oo 0-16 MA; I 100%: 4-20 mA; Vaue l gy, < |100%!)
Press® key to changeto numerical setting.

Press ¢ key to change to subfunction *“ | ERROR’

® | ERROR

Selecting the error value

- 22mA - 0.0t0 lgy, MA (variable when lgy,3 1 mA, see above)
Press® key to change to numerical setting.

Press ¢ keytoreturnto Fct. 1.05“ CURRENT OUTPUT I”.

1.06

PULSP

Pulse output P for electronic counters up to 10.000 pulses/s

® FUNCT.P

Selecting the function for pulse output P

- OFF

- +DIR. - - DIR. (measuring in one flow direction only)
- 2DIR. (forward/reverse flow, F/R mode)

Press ¢, key to change to subfunction “ SELECT P”.

® SELECTP

Selecting the type of pulse

- PULSE/VOL. (pulses per unit volume, flow rate)

- PULSE/TIME (pulses per unit time for 100% flow rate)
Press ¢, key to change to subfunction “ PULSMDTH" .

® PULSWIDTH

Selecting the pulse width

- 0.01-1.00 s (only for Fie< 50 pulses/s)

- AUTO (automatic = 50% of cycle duration of 100% output frequency)

- SYM (symmetric = pulse duty factor approx. 1:1 across the entire range)
Press ¢, key to change to subfunction “ VALUE P” .

® VALUE P

Setting the pulse value per unit volume (only displayed when “PULSE/VOL.” is selected in
“SELECT P above).

- 00 PUlSm3 - xxxx PulS/Liter - 0xx PUSIUS.Ga

- Xxxx PulS/user unit, factory setting “Liter” or “USMgal” (see Fct. 3.05)

Setting range “xxxx” depends on pulse width and full-scale range:

Pmin = Fmin / QlOO%r Pmax = Fmax / QlOO%

Press ¢, key to return to Fct. 1.06 PULSP.

® VALUEP

Setting the pulse value per unit time (only displayed when “PULS/TIME” is selected
in“SELECT P’ above.

- xxxx PulSe/Sec (=Hz) - 0 PulSe/min

- Pul Se/user unit, factory setting “hr” (see Fct. 3.05).
Setting range “xxxx” depends on pulse width (see above).
Press ¢, key to return to Fct. 1.06 PULSP.

- Xxxx PulSeg/hr

1.07

STATUSA1
or
PULS2 A1

Statusoutput A1 i@ Al =terminal
y connected as status or pulse output (P2)
2nd pulse output A1l p see Fct. 3.07 HARDWARE, “Termina A1”

PULS2 A1

2nd pulse output A1 for electromechanical totalizers up to max. 50 pulses/s.
Connection of terminal A1 as a2nd pulse output A1 or as status output A1,
see Fct. 3.07 HARDWARE, “Terminal A1".

® FUNCT.P2

Selecting the function for pulse output P2

- OFF

- +DIR. - - DIR. (mesasuring in one flow direction only)
- 2DIR. (forward/reverse flow, F/R mode)

Press ¢, key to change to subfunction “ SELECT P2".

® SELECT P2

Selecting the type of pulse

- PULSE/VOL. (pulses per unit volume, flow rate)

- PULSE/TIME (pulses per unit time for 200% flow rate)
Press ¢, key to change to subfunction “ PULSWMDTH” .

® PULSWIDTH

Selecting the pulse width

- 0.01-1.00 s (only for Fax< 50 pulses/s)

- AUTO (automatic = 50% of cycle duration of 100% output frequency)

-~ SYM (symmetric = pulse duty factor approx. 1:1 across the entire range)
Press ¢, key to change to subfunction “ VALUE P2" .

® VALUE P2

Setting the pulse value per unit volume (only displayed when “PULSE/VOL.” is selected in
“SELECT P2’ above).

- 00k PulSm3 - o PulS/Liter - x0xx PUSIUS.Ga

- xxxx PulS/user unit, factory setting “Liter” or “USMgal” (see Fct. 3.05)

Setting range “xxxx” depends on pulse width and full-scale range:

Prin = Fimin / Q1000 Prax = Finax | Quo0%

Press ¢, key toreturn to Fct. 1.07 PULS2 Al.

Setting the pul se value per unit time (only displayed when “PULS/TIME” is selected
in“SELECT P2” above.

- XxXxXx PulSe/Sec (=Hz) - XXX PulSe/min

- PulSe/user unit, factory setting “hr” (see Fct. 3.05).
Setting range “xxxx” depends on pulse width (see above).
Press ¢, key toreturnto Fct. 1.07 PULS2 Al.

- xxxx PulSefhr

1.07

STATUSA1

Status output A1 (terminal A1 connected as status output Al or as a 2nd pulse output A1,
see Fct. 3.07 HARDWARE, “terminal A1").

1.08
1.09
1.10

STATUSA2
STATUSD1
STATUSD2

Status output A2
Status output D1
Status output D2
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® - OFF - ON - ALL ERROR - FATAL.ERROR
- INVERS D1 (inverse mode of D1 and D2)
- INVERS A1 (inverse mode of Al or A2 possible only if Al is operated
as status output, see Fct. 3.07 HARDWARE, “terminal A1")
- SIGN I, Por P2
(F/R mode)
- OVERFL. I, Por P2
(overloading the outputs)

- EMPTY PIPE
- TRIP. POINT
Press® key to change to character
Selection: - +DIR. - -DIR. - 2DIR.

Press ¢, key to change to numerical setting
Setting range: 000 — 150 PERCENT

- AUTO.RNG. Setting range: 05 — 80 PERCENT (= lower to upper range ratio 1:20 to 1:1.25,
value must be higher than that of Fct. 1.03 L.F. CUTOFF).

Press ¢, key to change to numerical setting.

Press ¢, keytoreturnto Fct. 1.06, 1.07, 1.08 or 1.09.

111 CONTROL C1 Control inputsC1 and C2

1.12 CONTROL C2

- OFF - EXT. RNG. (externa range change)
Setting range: 05-80 PERCENT (= lower to upper range ratio 1:20 to 1:1.25, value
must be higher than that of Fct. 1.03 L.F. CUTOFF)
Press ¢, key to change to numerical setting.
- OUTP. HOLD (hold output values)
- OUTP. ZERO (set outputsto “min. values”)
- TOTAL.RESET (reset the totalizer)
- ERROR.RESET (delete error messages)
Press ¢, keytoreturnto Fct. 1.11 or 1.12 CONTROL C1 or C2

| Ect. | Text | Description and settings |

201 TEST Q Test measuring range Q

Precautionary query

- SURE NO Press ¢ keytoreturnto Fct. 2.01“ TEST Q".

SUREYES  Press¢ key, thenuse- key to select value:

-110/-100/-50/-10/0/+10/+50/+100/ +110 PCT.
of set full scale range Q1gp0-
Displayed value is available at outputs | and P.

Press¢, keytoreturnto Fct. 2.01“ Test Q".

2.02 HARDW. INFO Hardware information and error status
Before consulting factory, please note down all 8 codes.
® MODUL ADC X XXXXX.XX
YYYYYYYYYY Press ¢, key to transfer to “ MODUL 10" .
® MODUL 10 X XXXXX.XX
YYYYYYYYYY Press ¢, key to transfer to “ MODUL DISP.”.
® MODUL DISP. X XXXXX. XX
YYYYYYYYYY Press ¢, key to transfer to“ MODUL RS' .
® MODUL RS X XXXXX.XX
YYYYYYYYYY Press ¢, key toreturn to Fct. 2.02 “ HARDW. INFO” .
2.03 HARDW. TEST Hardware test
Precautionary query
SURE NO Press ¢, key toreturn to Fct. 2.03 “ HARDW. INFO” .
SURE YES Press ¢, key to start test, duration approx. 60 s.

If errors are found, the first oneis displayed. Press ™ key to display next error.
List of errors see Section 4.5.
Press ¢, key to return to Fct. 2.03 “ HARDW. TEST” .
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iption and settings

Installation menu
LANGUAGE Select language for display texts
- GB/ USA (English) - F (French)
- D (German)
Press ¢, keytoreturnto Fct. 3.01 “ LANGUAGE" .
3.02 FLOWMETER Set data for primary head
® DIAMETER Select size from meter size table
DN 2.5—3000 mm (1/10 — 120 inch)
Select with - key.
Press ¢, key to change to subfunction “ FULL SCALE” .
® FULL SCALE Full-scale range for flow Qqo0.
To set, refer to Fet. 1.01 “FULL SCALE".
Press ¢, key to change to subfunction “ GK VALUE” .
® GK VALUE Set primary constant GK
See instrument nameplate of primary head.
Range: - 1.0000 —9.9999
Press ¢, key to change to subfunction “ FIELD. FREQ.” .
® FIELD FREQ.. Magnetic field frequency
Values: 1/2, 1/6, 1/18 and 1/36 of power frequency, see instrument nameplate.
Press ¢, key to change to subfunction “ FLOW DIR.” .
On DC instruments change to subfunction “ LINE FREQ.” .
® LINE FREQ.. Power frequency customary in the country wher e the instrument is used
Please note: this function to suppress line frequencies interferences is limited to instruments with
DC supply unit (24 V DC).
Value: 50 Hz and 60 Hz.
Press ¢, key change to subfunction “FLOWDIR.”.
® FLOWDIR. Define flow direction (in F/R mode: forward flow).
Set according to direction of arrow on primary head:
-+ DIR. - -DIR.
Selectusing - key.
Press ¢, key to return to Fct. 3.02 “ FLOWMETER” .
3.03 ZERO SET Zero calibration
Note: Carry out only at “0” flow and with completely filled measuring tube!
Precautionary query:
- CALIB. NO Press ¢, keytoreturnto Fct. 3.03“ ZERO SET”.
- CALIB. YES Press ¢, key to start calibration.
Duration approx. 15-90 s (depending on magnetic field frequency), current
flow rate displayed in the selected unit (s. Fct. 1.04 “DISP. FLOW").
A “WARNING” sign appears when flow rate “>0"; acknowledge by pressing ¢, key.
- STORE NO do not store new zero value
- STORE YES store new zero value
Sdlect using - key.
Press ¢, key toreturn to Fct. 3.03“ ZERO SET” .
3.04 ENTRY CODE Entry code required to enter setting mode?
- NO entry with® key only
- YES entry with® key andCodel:® ® ® ¢ ¢, ¢ - - -
Press ¢, key toreturn to Fct. 3.04 “ ENTRY CODE” .
3.05 USER UNIT Set any required unit for flow rate and counting
® TEXT VOL. Set text for required flow rate unit (max. 5 characters)
Factory setting = Liter or USMgal
Characters which can be assigned to each place:
- A-Z, &z, 0-9or“-* (=blank character)
Press ¢, key to transfer to subfunction “ FACT. VOL.” .
® FACT. VOL. Set conversion factor Fy, for volume
Factory setting “1.00000 E+3” for “Liter” or “2.64172 E-4” for “USMGal”
(exponent notation, here 10° or 2.64172 x 10°%)
Factor Fy, = volume per 1 m°.
Setting range
- 1.00000 E-9 to 9.99999 E+9 (=10°° to 10*1°)
Press ¢, key to transfer to subfunction “ TEXT TIME” .
® TEXT TIME Set text for any time (max. 3 characters)
Factory settings = “hr” (hours)
Characters which can be assigned to each place:
- A-Z, &z, 0-9o0r“- (=blank character).
Press ¢, key to transfer to subfunction “ FACT. TIME”
® FACT. TIME Set conversion factor Fy for time
Factory setting “3.60000 E+3” for “hr” (exponent notation, here 3.6 x 10°).
Set factor Fr in seconds.
Setting range
- 1.00000 E-9 to 9.99999 E+9 (=10°° to 10*1°)
Press¢, keytoreturnto Fct. 3.05“ USERUNIT".
3.06 APPLICAT. Set modulation range of A/D converter
® FLOW - STEADY (150% of Qqo00) - PULSATING (1000% of Q100%)
For partly filled flowmeters, this option should always be set to “PULSATING” !
Press ¢, key to change to subfunction “ ADC GAIN".
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® ADC GAIN

Set gain of A/D converter
- AUTO - 10 - 30 - 100 SHect with- or ~ key
Press ¢, key to change to subfunction “ SPEC. FILT.”.

® SPEC. FILT.

Activate special filter for noise/interference suppression?

Please note information and examples given in Sect. 6.7.

- NO Press ¢, key to change to Fct. 3.06 “ APPLICAT.”)

- YES Press ¢, key to change to subfunction :LIMIT VAL.”).

® LIMIT VAL.

Set limit value for noise/interference suppression

(appears only when “YES’ is selected under “SPEC. FILT.”, see above)
Setting range: 01-90 PERCENT of full-scale range Qoo

See Fct. 3.02, subfunction “FULL SCALE”

Press ¢, key to change to subfunction “ LIMIT CNT.”.

® LIMIT CNT.

Totalizer active when exceeding limit value(see“LIMIT VAL.” above)
(appears only when “YES’ is selected under “ SPEC. FILT.")

Setting range: 001-250

Press ¢, key toreturnto Fct. 3.06 “ APPLICAT.”.

3.07 HARDWARE

Deter mine hardwar e functions

® TERM.A1

Terminal Al

- PULSOUTP. - STATUSOUTP.

SHect with - key.

Press ¢, key to transfer to subfunction * SELFCHECK” .

® SELFCHECK

Carry out self check? See Section 5.18.
- YES - NO (testing different parameters)
Press ¢, key to transfer to subfunction “ FIELD CURRENT” .

® FIELDCUR.

Determinefield current

- INTERNAL

- EXTERNAL

For partly filled flowmeters this option must be set to “INTERNAL” !
Press ¢, key to return to Fct. 3.07 “ HARDWARE” .

4.5 Error messagesin measuring mode

The following list contains al errors which may occur during flow measurement. Errors are displayed when “YES' is

selected in Fct. 1.04 DISPLAY, subfunction “DISP.MSG.”.

Error message Description of error Elimination of error
LINE INT. Power failure  Note: Cancel error in RESET/QUIT. menu
no counting during power falure Reset totalizer if necessary.

OVERFLOW | Current output overranged. Check instrument parameters and

or (flow rate > measuring range) correct if necessary. After elimination of

OVERFL. 12 the cause, the error message is
cancelled automatically.
See sections 6.4 and 6.7.

OVERFLOW P Pulse output P Check instrument parameters and

or or correct if necessary. After elimination of

OVERFL. P2 Pulse output range P2 exceeded the cause, the error message is

(flow rate > modulation range) cancelled automatically.

See Sections 6.4 and 6.7.

| SHORT Current output | or 12 externdly shorted or | Check mA loop and increase load using

or load < 15 W. additional resistor if necessary. After

12 SHORT increasing load, the error message is
cancelled automatically.

| OPEN mA loop interrupted by current output | or | Check mA loop and reduce load to

or 12 or load > 500 W. 500 W if necessary. After reducing load,

12 OPEN the error message is cancelled
automaticaly.

TOTALIZER Overflow of interna totalizer Delete error message in RESET/QUIT
menu, see sect. 4.6.

ADC Analog/digital converter range exceeded | Set Fct. 3.06, subfunction ADC GAIN
to “10". See sections 6.4 and 6.7.
If error message does not disappear,
consult factory.

ADC-PARAM. Check sum error Replace ADC printed circuit board
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ADC-HARDW.

Hardware error A/D converter

Replace ADC printed circuit board

ADC GAIN

Hardware error A/D converter

Replace ADC printed circuit board

FC-HARDW.

Hardware error on field current PCB

Replace field current PCB

FATAL.ERROR

Fatal error, measurement interrupted

Replace dectronic unit or consult
factory.

4.6 Resetting the totalizer and deleting error messages, RESET/QUIT menu

Delete error messagesin

RESET/QUIT menu

Key Display Description
———————————— /--- Measuring mode

é CodE 2 - - Key-in entry code 2 for RESET/QUIT menu:

- ®
-® ERROR QUIT. Menu for error acknowledgement

® QUIT. NO Do not delete error messages,
press ¢, key twice to return to measuring mode

- QUIT. YES Delete error messages

é ERROR QUIT. Error messages deleted

A B [--- Return to measuring mode

Reset totalizer in RESET/QUIT menu
Key Display Description
———————————— [--- Measuring mode

é CodE 2 -- Key-in entry code 2 for RESET/QUIT menu:

- ®
-® ERROR QUIT. Menu for error acknowledgement

- TOTAL.RESET Menu for resetting totalizer

® RESET NO Do not reset totalizer,
press ¢, key twice to return to measuring mode

- RESET YES Reset totalizer

(; TOTAL.RESET Totalizer isreset

p A B [--- Return to measuring mode
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5. Description of functions

|51 Full-scale range Qoo |

Fct. 1.01 FULL SCALE
Press® key

Select unit for full-scale range Q1o

- mhr (cubic meters per hour)

- Liter/Sec (liters per second)

- US.Gal/min  (US gdlons per minute)

- User-defined unit, factory setting = “Liter/hr” (liters per hour) or “US Mgal/day” , see sect. 5.14

Select with - and ~ keys.
Use® key to change to numerical setting, 1st number (cursor) flashes.

Set full-scale range Q100%
The setting range depends on the meter size (DN) and the flow velocity (v):

Qmin= %x DN?X Vimin ~ Qmax= pz, X DN?X Vmax ~ (refer to flow table in Section 10.1)

Change flashing number (cursor) with - and ~ keys.

Use- and ® keysto shift cursor 1 place to left or right.

Flashing numbers (cursor) can also be directly set with the 10-key keyboard.
Press ¢, keytoreturnto Fct. 1.1 FULL SCALE

Please notethat if “VALUE P” or “VALUE P2" isdisplayed after pressing ¢, key:

PULSE/VOL. isset in Fct. 1.06 PULS P and/or in Fct. 1.07 PULS 2 A1, subfunction “SELECT P” and/or “SELECT P2".
Due to the changed full-scale range Quo0%, the output frequency (F) of the pulse outputsiis either exceeded or not reached:
Prmin = Fin / Qu00% Prax = Finax  Q100%

Change pulse vaue accordingly, see sect. 5.8 Pulse output P, Fct. 1.06 and/or 2nd pulse output A1, Fct. 1.07.

5.2 Time constant
Fct. 1.02 TIMECONST.

Press® key
Select
ALL (applies to display and al outputs)
ONLY | (applies only to display, current and status outputs)

Select with- and ™ keys.
Press ¢, key to change to numerical setting, 1st number (cursor) flashes.

Set numerical value
- 0.2-99.9 s (seconds)

Change flashing number (cursor) with - and = keys.

Use- and ® keysto shift cursor 1 place to left or right.

Flashing numbers (cursor) can also be directly set with the 10-key keyboard.
Press ¢, key to return to Fct. 1.02 TIMECONST.
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5.3 L ow-flow cutoff SMU

Fct. 1.03 L.F. CUTOFF

Press® key

Select

- OFF (fixed tripping points: ON =0.1 %/ OFF = 0.2 %)

- PERCENT (varidble tripping points.  ON =1 —19 %/ OFF = 2 —20 %)

Select with - and ~ keys (only if PERCENT is selected).
1st number (cursor) flashes.

Setting the numerical value when “"PERCENT” is selected
- 01t0 19 (cutoff “ON” value, left of hyphen)
+ 0210 20 (cutoff “OFF" vdue, right of hyphen)

Change flashing number (cursor) with - and ~ keys.

Use- and ® keysto shift cursor 1 place to left or right.

Flashing numbers (cursor) can also be directly set with the 10-key keyboard.
Press ¢, key to return to Fct. 1.03 L.F. CUTOFF.

Note: the cutoff “OFF” value must be greater than the cutoff “ON” vaue.

5.4 Display

Fct. 1.04 DISPLAY

Press® key

® DISP.FLOW = sdlect unit for display of flowrate, press® key.
- NODISP no display

- m¥hr cubic meters per hour

- Liter/Sec liters per second

- US Gd/min US Gdlons per minute

- User-defined unit, factory setting = “Liter/hr” (liters per hour) or “US Mgal/day”, see sect. 5.14
- PERCENT Percentage display

- BARGRAPH numerical value and bar graph display in %

Select with - and ~ keys.
Press ¢, key to change to subfunction “ DISP. TOTAL.” .

® DISP. TOTAL. = select unit for totalizer display, press® key

- NO DISP. no display
- OFF interna totalizer switched off
-+ TOTAL. - -TOTAL. - +/-TOTAL. - SUM (S) - ALL (sequential)

Select with - and = keys.
Press ¢, key to change to display unit setting.
3

m cubic meters
- Liter liters
- US.Gal US Gdlons

- user-defined unit, factory setting = “Liter” (liters) or “US Mgal/day”, see sect. 5.14.

Select with - and ~ keys.
Use ® key to change to totalizer format setting.
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Setting of totalizer format
- Auto (exponent notation)

HOHHHABHHS CHHEBHHAE BHHS
CHH HHEAHBHH CHHBHHES HH
CHHH O HHBHH CHHBHHBH H#
CHHBHR HBEHH C HHBHHBHRH

Select with - and ~ keys.
Press ¢, key to change to subfunction “ DISP. MSG.” .

® DISP. MSG. = additional messages desired in measuring mode, press® key
- NO no additional messages
- YES display additional messages, e.g. errors, in sequence with measured values)

Select with- and ™ keys.
Press ¢, key to change to subfunction “ DISP.LEVEL" .

® DISP.LEVEL = measured relative level desired in measuring mode, press ® key
- NO no display
- YES display measured relative height, in sequence with measured values

Select with - and = keys.
Press ¢, key to return to Fct. 1.04 DISPLAY

Note: “BUSY” isdisplayed in measuring mode when al displays are set to “NO DISP.” or “NO”.
Sequencing of displays is automatic. In measuring mode, however, keys- and ~ can be used for manual sequencing. Return
to automatic sequencing after approx. 3 minutes.

| Please refer to Section 2.5.7 “ Standar d factory settings’

|5.5 Internal electronic counter

Theinternal electronic totalizer countsin m* regardless of the unit set in Fct. 1.04, subfunction “DISP. FLOW”.
The counting range depends on the meter size and has been selected such that the totalizer will count for at least 1 year
without overflow.

Meter size Counting range

DN mm inch innt US G4 equivaent

200 8 0— 9999 999.9999999 0— 2641 720523.5800
250 - 600 10-24 0— 99999 999.9999999 0— 26417 2050235.800

Only apart of the totalizer count is shown in the display asit is not possible to display a 14-digit number. Unit and format of
the display are freely selectable. Refer to Fct. 1.04, subfunction “DISP.TOTAL.” and sect. 5.4 to determine which part of
the count isto be displayed. Display overflow and totalizer overflow are independent of one another.

Example

Internal count 0000123.7654321m°

Format, display unit XXXXXXXX liter
Interna count in unit 0123765.4321000liter
Displayed 3765.4321 liter
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5.6 Internal power supply (E+/ E-) for connected loads

Passive loads connected to the outputs and inputs can be fed by means of the internal power supply (terminas E+ / E-).

U 24V DC (observe polarity)
Ri = approx. 15 W
I £ 100 mA

Connection diagrams, see sect. 2.5.6.

5.7 Current output |

Fct. 1.05 CUR. OUTP. |

Press® key

® FUNCT. | =select function for current output, press ® key

- OFF switched off, no function

-+ DIR measurement in one direction, refer to selection of main flow direction in Fct. 3.02 FLOW
METER, subfunction “FLOW DIR.")

- -DIR see“+ DIR".

- 2DIR. 2 flow directions, F/R mode, forward / reverse

Select with - and = keys.
Press ¢, key to change to subfunction “ RANGE I .
Exception: When “ OFF” is selected, return to Fct. 1.05 CUR. OUTP. .
When “ 2 DIR.” is selected, change to subfunction “ REV. RANGE” .

® REV.RANGE = select full-scale range for reverse flow

(only displayed when “2 DIR.” is selected in “FUNCT. |I” above)

Press® key.

- 100 PCT. (same full-scale range Qo9 as forward flow, see Fct. 1.01)

- PERCENT (adjustable range) Setting range 005 — 150 % of Q1o (See Fct. 1.01)

Select with- and ™ keys.

Press ® key to change to numerical setting.

Changing flashing number (cursor) with keys- and . Use- and ® keysto shift cursor 1 place to left or right.
Flashing numbers (cursor) can also be directly set with the 10-key keyboard.

Press ¢, key to change to subfunction “ RANGE 1” .

® Rangel = select the measuring range, press® key

- 0-20mA fixed ranges
- 4-20mA fixed ranges
- MA any vaue: lose: 0—16 MA, ly000:. 4—20 MA

Note: value lgy < 1000 !

Press ® key to change to numerical setting.

Select with - and ~ keys.

Change flashing number (cursor) with keys- and . Use- and ® keysto shift cursor 1 place to the left or right.
Flashing numbers (cursor) can also be directly set with the 10-key keyboard.

Press ¢, key to change to subfunction “ | ERROR”
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® | ERROR =set error value, press® key

- 22mA fixed value

- 0.0 — gy, MA

Select with - and ~ keys.

variable value, only variable when I, 3 1 mA, see “RANGE |” above

Change flashing number (cursor) with keys- and . Use—- and ® keysto shift cursor 1 place to the left or right.

Flashing numbers (cursor) can also be directly set with the 10-key keyboard.

Press ¢, key toreturn to Fct. 1.05 CUR.

OUTP. |

| Pleaserefer to sect. 2.5.7 “ Standard factory settings”

Refer to sect. 2.5.6 for connection diagrams and to sect. 5.16 for characteristics.

|5.8 Pulse outputs P and Al

Pulse output P

2nd pulse output A1

To beused for ... eectronic totalizer electromechanica or eectronic totalizer
Terminals P and P* Al and AM
Fmax at full-scale range Q1o 10.000 pulses/s 50 pulses/s
Fmin at full-scale range Q1000 10 pulseshr 10 pulseshr

Max. switching current

30 mA (AC or DC)

100 mA (ACor DC)
200 mA (DC polarized)
see sect. 6.3

Remark - “PULSOUTP.” must be selected in
Fct. 3.07 HARDWARE, subfunction
“Termina Al1”

Fct. 1.06 PULS P and/or Fct. 1.07 PULS2 A1

Press® key Press® key

® FUNCT. P = select function for pulse output, press® key

- OFF switched off, no function

- + DIR. measurement in one direction, refer to selection of main flow direction in
Fct. 3.02 FLOW METER, subfunction “FLOW DIR.”

- - DIR. see + DIR.

- 2DIR. 2 flow directions, F/R mode, forward/reverse

Select with- and ~ keys.

Press ¢, key to change to subfunction “ SELECT P” .
Exception: when “ OFF” is selected, return to Fct. 1.06 PULSP or Fct. 1.07 PULS2 Al.

® SELECT P = select pulsetype, press® key

- PULSE/VOL.
- PULSE/TIME

Select with - and ~ keys.

pulses per unit volume, flow
pulses per unit time for 100 % flow

Press ¢, key to change to subfunction “ PULSWIDTH” .
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® PULSWIDTH = select pulse width, press® key

- AUTO automatic = 50 % of cycle duration of 100 % output frequency
- SYM. symmetric = pulse duty factor 1:1 across entire range
- SEC. (variable) setting range 0.01 - 1.00 s.

Select with - and ~ keys.

Press® key to change to numerical setting.

Change flashing number (cursor) with keys- and . Use= and ® keysto shift cursor 1 place to left or right.
Flashing numbers can also be directly set with the 10-key keyboard.

Press ¢, key to change to subfunction “ VALUE P” and/or “ VALUE P2" .

® VALUE P = set pulse value per unit volume

only appears when “PULSE/VOL.” issdlected in “SELECT P, press® key

- XXXX PulSm®

- XXXX PulSliter

- PUISIUS.Gal

- PulS/user-defined unit, factory setting = “ Liter” or “US Mgal/day”, see sect.5.14.

Select with- and ™ keys.
Press ® key to change to numerical setting, 1st number (cursor) flashes.

Set numerical value
- XXXX setting range depends on pulse width and full-scale range:

Prmin = Fin / Qu00% Pmax = Fmax / Qo100%

Change flashing number (cursor) with keys- and . Use—= and ® keysto shift cursor 1 place to left or right.
Flashing numbers can also be directly set with the 10-key keyboard.
Press ¢, key to return to Fct. 1.06 PULSP or to Fct. 1.07 PULS2 Al.

or

® VALUE P2 = set pulsevalue per unit time

only appearswhen “PULSE/TIME” isselected in “SELECT P’, press® key
« XXXX PulSe/Sec

- XXXX PulSe/min

- XXXX PulSe/hr

- XXXX PulSe/user-defined unit, factory setting = “hr” or “day”, see sect. 5.14

Select with - and ~ keys.
Press ® key to change to numerical setting, 1st number (cursor) flashes.

Set numerical value
-+ XXXX setting range depends on pulse width.

Change flashing number (cursor) with keys- and . Use = and ® keysto shift cursor 1 place to left or right.
Flashing numbers can also be directly set with the 10-key keyboard.
Press ¢, key to return to Fct. 1.06 PULSP or to Fct. 1.07 PULS2 Al.

Please refer to section 2.5.7 “ Standard factory settings’.

Refer to sect. 2.5.6 for connection diagrams and to sect. 5.16 for characteristics.
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5.9 Status outputs A1/ A2 and D1/ D2

PLEASE NOTE:
Connection diagrams see sect. 2.5.6.
Status outputs Al A2 D1 D2
SelectFct. . |07 1.08 1.09 1.10
then press® key
Terminals Al/ AN A2/ AN D1/D" D2/ D"
Max. switching - 100 mA (AC or DC) 100 mA (ACor DC) |100mA (ACor DC) |100mA (ACor DC)
current - 200 mA (DC polarized)
see sect. 6.3

Remark “STATUSOUTP.” must |- - -

be selected in Fct. 3.07

HARDWARE,

subfunction

“TERMINALS'.
PLEASE NOTE:

Select function for status outputs, press ® key

- ALL ERROR indicate al errors

- FATAL.ERROR only indicate fatd errors

- OFF switched off, no function

- ON signals the operation of the flowmeter

- SIGN | F/R mode

- SIGN P/P2 F/R mode

- OVERFL. | Exceeding output ranges

- OVERFL. P/P2 Exceeding output ranges

- INVERS. A1 switches output A2 inverse to Al. Al and A2 then operate as change-over elements with common
centre grounding contact A” . Only available when status output is selected in Fct. 3.07 “TERM.
Al".

- INVERS. D1 switches output D2 inverse to D1. D1 and D2 then operate as change-over e ements with common
centre grounding contact D .

- EMPTY PIPE signals that measuring tube is empty, only with option “empty tube detection”

- AUTO. RNG. Automatic range change. Setting range 5 — 80 PERCENT (=high to low ratio, 1:20 to 1:25, value

must be higher than that of Fct. 1.03 L.F. CUTOFF).

- FULL SCALE

Select flow direction (characteritic) for full-scale range

- +DIR. - - DIR. - 2DIR. Select with - and  keys.

Define full-scale range

XXX - YYy

0-150% 0-150% normally open contact: XXX >YYY

normally closed contact: XXX <YYY
hysteresis: difference between XXX and YYY

Press® key to change to numerical setting, 1st number (cursor) flashes.

Change flashing number (cursor) with keys- and . Use= and ® keysto shift cursor 1 place to left or right.
Flashing numbers can also be directly set with the 10-key keyboard.

Press ¢, key to return to Fct. 1.07, 1.08, 1.09 and 1.10 for status outputs Al, A2, D1 and D2.
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- Characteristic of status outputs Switch open | Switch closed
OFF (switched off) no function

ON (e.g. operation indicator) power supply OFF power supply ON
SIGN | (F/R mode) forward flow reverse flow
SIGN P/P2 (F/R mode) forward flow reverse flow
FULL SCALE (full-scale indicator) inactive active

AUTO. RNG. (automatic range high range low range

change)

OVERFL. | (I range exceeded)

current output O.K.

current output range exceeded

OVERFL. P/P2 (P range exceeded) pulse output O.K. pulse output range exceeded
ALL ERRORS error no error
FATAL. ERRORS error no error

INVERS Al: Status output A2...

when Alisclosed

when Alisopen

INVERS D1: Status output D2...

when D1 isclosed

when D1 is open

EMPTY PIPE (empty tube
identification option)

when measuring tube is empty

when measuring tubeis full

For factory settings please refer to sect. 2.5.7.

5.10 Control inputs C1 and C2

Fct. 1.11 CONTROL C1 and/or

Press® key Press® key
Select function for the control inputs, press- or ~— key

- OFF switched off, no function

- OUTP. HOLD hold output values

- OUTP. ZERO St outputs to “min. values’

- TOTAL. RESET reset totalizer

- ERROR. RESET acknowledge/del ete error messages

- EXT. RNG.

Fct. 1.12 CONTROL C2

Function aso acts on display and totalizer
Function also acts on display and totalizer

external range change for automatic range change, see sect. 5.20.

Settling range 5 — 80 PERCENT = low to high ratio 1:20 to 1:25, value must be greater than
that of Fct. 1.03 L.F. CUTOFF.

Press® key to change to numerical setting, 1st number (cursor) flashes.

Change flashing number (cursor) with keys- and . Use—= and ® keysto shift cursor 1 place to left or right.
Flashing numbers can also be directly set with the 10-key keyboard.

Press ¢, key to return to Fct. 1.11 CONTROL C1 or to Fct. 1.12 CONTROL C2.

Please refer to sect. 2.5.7 for factory settings.

Connection diagram see sect. 2.5.6.

5.11 Language

Fct. 3.01 LANGUAGE

Press® key

Select language for textsin display
-D German

- GB/USA English

- F French
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Select with - and ~ keys.
Press ¢, key to return to Fct. 3.01 LANGUAGE.

5.12  Entry code

Fct. 3.04 ENTRY CODE

Press® key

Select

- NO no code, enter programming mode by pressing ® key.

- YES enter programming mode by pressing ® keyandCodel. ® ® ® ¢ ¢ ¢ - - -.

Select with- and ™ keys.
Press ¢, key to return to Fct. 3.04 ENTRY CODE.

|5.13 Primary head

Fct. 3.02 FLOW METER
Press® key

® DIAMETER = set meter size (see instrument nameplate), press® key
Select size from table of meter sizes:
DN 2.5 — 3000 equivdent to 1/10 — 120 inch

Select with - and ~ keys.
Press ¢, key to change to subfunction “ FULL SCALE”.

® FULL SCALE = set full scalerange, press® key
Set as described in sect. 5.1.

Press ¢, key to change to subfunction “ GK VALUE” .

Please note that if “VALUE P” or “VALUE P2" isdisplayed after pressing ¢ key:
PULSE/VOL. isset in Fct. 1.06 PULS P and/or in Fct. 1.07 PULS 2 A1, subfunction “SELECT P’ and/or “SELECT P2".
Due to the changed full-scale range Qio0u, the output frequency (F) of the pulse outputs is either exceeded or not reached:

Pmin = Fmin / Q100% Prmax = Finax / Q1o0%
Change pulse value accordingly, see sect. 5.08 Pulse output P, Fct. 106 and/or 2nd pulse output A1, Fct. 1.07.

® GK VALUE = st primary head constant GK, press® key
- 1.0000 — 9.9999 note information on instrument nameplate, do not change setting

Change flashing number (cursor) with keys- and . Use= and ® keysto shift cursor 1 place to left or right.
Flashing numbers can also be directly set with the 10-key keyboard.
Press ¢, key to change to subfunction “ FIELD FREQ.” .

® FIELD FREQ. = set magnetic field frequency, press® key
-2 - 1/6 (2/2, 1/6, 1/18 or 1/36 of power frequency, see instrument namepl ate,
-1/18 - 1/36 do not change setting.

Select with - and ~ keys.
Press ¢, key to change to subfunction “ FLOW DIR.”.
(for DC instruments change to subfunction “ LINE FREQ.” ).
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® LINE FREQ. = set power freqguency customary in country whereinstrument isused, press ® key
(Please note: only applies to instruments with DC power supply)

-50Hz

-60Hz

Select with - and ~ keys.
Press ¢, key to change to subfunction “ FLOW DIR.” .

® FLOW DIR. = set flow direction, press® key
-+ DIR. for identification of flow direction see “+” arrow on primary heed;
- -DIR. F/R mode: identification of “positive” flow direction

Select with- and  keys.
Press ¢, key to return to Fct. 3.02 FLOWMETER.

Zero check, see Fct. 3.03 and sect. 7.1.

| Pleaserefer to sect. 2.5.7 “ Standard factory settings’.

|5.14 User -defined units

Fct. 3.05 USER UNIT
Press® key

® TEXT VOL. = set text for user-defined flow unit, press® key
- Liter max. 5 characters, factory setting = “Liter” or “US MGaA”
characters which can be assigned to each place: A-Z, a-z, 0-9 or “-* (=blank character).

Change flashing number (cursor) with keys- and . Use—~ and ® keysto shift cursor 1 place to left or right.
Flashing numbers can also be directly set with the 10-key keyboard.
Press ¢, key to change to subfunction “ FACT. VOL.” .

® FACT.VOL. = set factor Fy for volume, press® key
- 1.00000 E+3 factory setting “1000” / Factor Fy = volume per 1 nr.
Setting range: 1.00000 E-9 to 9.99999 E+9 (=10 to 10"'9)

Change flashing number (cursor) with keys- and ~. Use= and ® keys to shift cursor 1 place to left or right.
Press ¢, key to change to subfunction “ TEXT TIME” .

® TEXT TIME = set text for required time, press® key
- hr max. 3 places, factory setting = “hr” or “day”
Characters which can be assigned to each place: A-Z, a-z, 0-9 or “-* (=blank character).

Change flashing number (cursor) with keys- and . Use= and ® keysto shift cursor 1 place to left or right.
Flashing numbers can also be directly set with the 10-key keyboard.
Press ¢, key to change to subfunction “ FACT. TIME” .

® FACT.TIME. = set factor Fr for time, press® key
- 3.60000 E+3 factory setting “3600” / set factor Fr in seconds.
Setting range: 1.00000 E-9 to 9.99999 E+9 (=10 to 10"°)

Change flashing number (cursor) with keys- and . Use = and ® keysto shift cursor 1 place to left or right.
Press ¢, key to return to Fct. 3.05 USERUNIT
Flashing numbers (cursor) can also be directly set with the 10-key keyboard.
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Factorsfor volume Fy

Volumetric unit TEXT VOL. Factor Fy Setting
Cubic meters m° 1.0 1.00000 E+0
Liter Liter 1000 1.00000 E+3
Hectoliters hLit 10 1.00000 E+1
Deciliters dLit 10000 1.00000 E+4
Centiliters clLit 100000 1.00000 E+5
Milliliters m Lit 1000000 1.00000 E+6
US gdlons USGal 264.172 2.64172 E+2
Millions US gdlons USM G 0.000264172 2.64172 E-4
Imperid gdlons GBGal 219.969 2.19969 E+2
Megaimperid galons GBMG 0.000219969 2.19969 E-4
Cubic feet Feet3 35.3146 3.53146 E+1
Cubic inches inch3 61024 6.10240 E+4
US barrdsliquid US BalL 8.36364 8.38364 E+0
US barrels ounces US BaO 338135 3.38135 E+4
Factorsfor time Fy

Time unit TEXT TIME Factor Ft Setting
Seconds sec 1 1.00000 E+0
Minutes min 60 6.00000 E+1
Hours hr 3600 3.60000 E+3
Day DAY 86400 8.64000 E+4
Y ear YR 31536000 3.15360 E+7

5.15 F/R mode, forward/rever se flow measurement

- Refer to Section 2.5.6 for electrical connection of outputs.

- Define direction of forward flow, see Fct. 3.02, subfunction “FLOW DIR.”:
in conjunction with F/R operation, this is where to set the direction of the forward flow.

“+” means the same direction as shown by the arrow on the primary head.
“- means the opposite direction.
- Set one of the status outputs to “SIGN 1", “SIGN P’ or “SIGN P2", see Fct. 1.08-1.10 (1.07).

Dynamic behavior of outputsin case of “SIGN I, P or P2" see Section 5.9.
- Current and/or pulse outputsmust be set to “2 DIR.”, see Fct. 1.05, 1.06 and 1.07,
subfunctions “FUNCT. I”, “FUNCT. P” and “FUNCT. P2".
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5.16  Output characteristics
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5.17  Applications

Fct. 3.06 APPLICAT.
Press® key twice

Set flow characteristics, select with - or — keys
- STEADY steady flow
- PULSATING pulsating flow, standard setting for Tidaflux applications. Do not change this setting!

Press ¢, key to change to subfunction “ ADC GAIN” .

Set ADC GAIN, select with- or — keys

- AUTO for homogeneous process liquids, low pulsation

- 10 for high solids contents or extremely pulsating flows
- 30 for solids contents or pulsating flows

- 100 high resolution even a low flows

Press ¢, key three timesto return to Fct. APPLICAT.

Do not change the settings of subfunctions “SPEC.FILT.”, “LIMIT VAL.” and “LIMIT CNT.” asthese functions are
needed to obtain steady signals for display and outputs for specid applications, see sect. 6.6.

5.18 Hardware settings

Fct. 3.07 HARDWARE

Press® key

® TERM.Al= define function of terminal Al, press® key
- PULSOUTP. = puls output

- STATUSOUTP. = dtatus output

Select with - or = keys, press ¢, key to change to “ SELFCHECK” .

® SELFCHECK = carry out self check during measurement?, press ® key
- NO
- YES
Select with - or ~ keys.
What is checked? a) ADC gain and other parameters are continuously checked for their permissible
vaues and deviations.
b) Field current supply is checked for impermissible deviations.
Errors are only displayed when “YES' is sdlected in Fct. 1.04 DISPLAY, subfunction “DISP. MSG.”.
After acknowledging/deleting the errors in the “ERROR/QUIT” menu (see sect. 4.6), the tests described in @) and b) above
are re-started. Test duration 4 to 20 minutes.

Press ¢, key to changeto “ FIELDCUR.”.

® FIELDCUR. = Select field current supply, press® key

- INTERNAL

- EXTERNAL

For this type of flowmeters this option should always be set to “INTERNAL”.
Select with - or = keys.

Press ¢, key to return to Fct. 3.07 “ HARDWARE” .
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|5.19 Limit switches
Fct. 1.07 —1.10 Status outputs A1, A2, D1 and D2
(Define operating mode of output terminals A1, see sect. 5.18)
Press® key
Press- key as often as required to set one of the status outputsto “ TRIP. POINT”
Press ® key to change to option flow direction:
Select: - +DIR.
- - DIR.
- 2DIR.
Select with - or = keys, press ¢, key to confirm and to change to numerical setting, 1st number (cursor) flashes.
Change flashing number (cursor) with keys- and ~. Use—= and ® keysto shift cursor 1 place to left or to right.
Display: XXX =YYY
Setting ranges. XXX vaue: 0 —150% of Q10
YYY vaue 0—150% of Qo0
hysteresis?® 1% (=difference between XXX and YY'Y values)
Switching behavior (NO / NC contact) and hysteresis are adjustable

Nor mally Open (NO) contact Normally Closed (NC) contact
XXX vaue>YYY vdue XXX vaue<YYY vaue
Switch closes when flow exceeds XXX vaue Switch opens when flow exceeds YYY
vaue
Example: XXX =55% Example: XXX = 45%
YYY =45% YYY =55%
hysteresis = 10% hysteresis = 10%
YYY XXX XXX YYY
hysteresis _,x hysleresis
45% 55% 45% 55%
o] (o)

Please note:  If two status outputs (e.g. D1 and D2) are activated it is possible to
have e.g. min. and max. values sgnaded.

5.20 Rangechange

Fct. 1.07 —1.10 Status outputs A1, A2, D1 and D2

(Define operating mode of output terminal A1, see Section 5.18)

Press® key
Press - key as often as required to set one of the status outputs to automatic range change “ AUTO. RNG.” .

Press ¢, key to change to numerical setting, 1st number (cursor) flashes.
Change flashing number (cursor) with keys- and . Use = and ® keys to shift cursor 1 place to left or to right.
Flashing numbers (cursor) can also be directly set with the 10-key keyboard.

Setting range: 5—80 PERCENT of Q1000 (=lOw to high range ratio 1:20 to 1:1.25)

44 7.30830.32.00



Press ¢, key to return to Fct. 1.07 — 1.10, status outputs A1, A2, D1 or D2.

External range change by control input

Fct. 1.11 or 1.12 Control inputsC1 or C2

Press® key

Press - key as often as required to set one of the control inputs C1 or C2 to range change “ EXT. RNG.” .

Press ¢, key to change to numerical setting, 1st number (cursor) flashes.

Change flashing number (cursor) with keys- and . Use = and ® keys to shift cursor 1 place to left or to right.
Flashing numbers (cursor) can also be directly set with the 10-key keyboard.

Setting range: 5 —80 PERCENT of Q1000 (=lOw to high range ratio 1:20 to 1:1.25)

Press ¢, key toreturnto Fct. 1.11 or 1.12, control inputs C1 or C2.
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Part C  Special Applications, Functional Checks,
Service and Order Numbers
|6.1 Use in hazardous ar eas |

The IFS 4000 PF can optionally be ddlivered with a factory-supplied certificate for Eex zone 2 or Eex N.
The signal converter IFC 110 PF must dways be installed outside the hazardous area.
Installation must proceed according to Eex standards.

6.2 M agnetic sensors M P (optional)
- The MP magnetic sensors allow the signal converter to be operated with a bar magnet without opening the housing.

- This optional equipment can also be retrofitted (see sect. 8.2). A green LED in the “magnet active” field on the front
panel indicates that magnetic sensors are installed.

- The function of the three magnetic sensors is identical to the function of the corresponding keys.

- Take hold of the plastic cap of the bar magnet and touch the glass pane on top of the magnetic sensors with the blue end of
the bar magnet (north pole).

- Sensor tripping is acknowledged by corresponding symbols appearing on the display and by a change of color of the green
LED referred to above.

|6.3 Changing the load capacity of the output A1 for polarized DC operation |

In case of polarized DC operation of output A1 (status or pulse output), the load capacity can be increased to | £ 200 mA

(factory setting: | £ 100 mA).

Switch off the power supply before opening the housing!

1) Remove the cover from the terminal compartment (remove 2 screws).

2) Pdll dl plug-in terminas out of the sockets inside the termina compartment.

3) Remove the glass cover from the control compartment (remove 4 screws).

4) Remove 4 screws from the front panel, take hold of the handle on the upper end of the front pand and carefully pull the
complete eectronic unit out of the housing.

5)  Put down the electronic unit with the front panel facing down.

6) Unscrew the S p screw from the I/O printed circuit board (inputs/outputs) and carefully pull the PCB out of the plug
base (seeillustration in sect. 8.3).

7) Removethetwo X4 jumpers from the 1/O printed circuit board, turn them by 90° and plug them back into the PCB in
“DC” podition (seeillugtration in sect. 8.3).

8) Re-assemblein reverse order (items6to 1).

|6.4 RS 232 adapter incl. CONFI G softwar e (optional)

An RS 232 adapter including CONFIG software is available as an optional extrafor operation of the signa converter with an
MS-DOS PC. Detailed instructions are included in the package.

The RS 232 adapter connecting the signal converter to the PC or laptop is plugged into the ImoCom bus multipoint connector
on the front panel of the signa converter (underneath the diding window, see sect. 4.2).

6.5 Pulsating flow |
For Tidaflux applications, this function (Fct.3.06 APPLICAT.) should always be put on the “pulsating” option.

|6.6 Unstable display and outputs |

Unstable displays and outputs may occur:
- with high amounts of solids
- with inhomogenities
- with badly blended mixtures
- dfter constant chemicdl reactions in the process liquid
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Resetting the signal converter, see sections 4 and 5.

When changing the signal converter settings, the green LED (normal) and the red LED (error) on the front panel of the
signal converter start to flash rapidly and frequently. This indicates that the A/D converter range is frequently exceeded and
that not a measured values are evaluated.

Change the following settings to allow the display rippleto be properly evaluated:

Select “BARGRAPH” in Fct. 1.04 DISPLAY/, subfunction “DISP. FLOW” and select “YES’ in submenu “DISP. MSG.”.
Press ¢, key 4 times to return to measuring mode.

The following displays are possible in measuring mode:

ADC = A/D converter range exceeded

and

OVERFL. I,P and/or P2 = one or severa output ranges exceeded

Change procedure A

PLEASE NOTE:
After each of the following changes check if the display and outputs are unsteady in measuring mode. Do not proceed to the
next step unless the display and outputs continue to be unsteady.

- Fct. 1.02 TIMECONST. (change time constant)
- Setto“ONLY I”; set to “ALL” when pulse output is also unsteady.
- Set time constant to approx. 20 seconds, check if display remains unsteady and correct if necessary.

- Fct. 3.06 APPLICAT.
- Check if setting in subfunction “FLOW” is“PULSATING.
- When the green LED and red LED continue to flash, change the setting of subfunction “ADC GAIN”" to “30".
Should the green LED and the red LED continue to flash frequently, set value to “10".

If display and outputs continue to be unsteady or if the set time constant proves too high for your specific application (Fct.
1.02) please proceed as described in change procedure B.

Change procedure B

PLEASE NOTE:
Do not proceed according to change procedur e B unless the steps of change procedure A proved unsuccessful.

The following settings result in amaodified dynamic behavior of the system which is no longer defined by the setting of the
time constant in Fct. 1.02.

- Fct. 1.02 TIMECONST.
Change setting to 3 seconds.

- Fct. 3.06 APPLICAT.
- Sdect“YES’ in subfunction “ SPEC. FILT.” to activate a specia noisefilter.
- Subfunction“LIMIT VAL.” defines awindow with awidth (somewhere around the mean flow) equivaent to the
value in PERCENT of the full-scale range Qioo Set here (Fct. 3.02, subfunction “FULL SCALE”).
This value must always be a lot smaller than the amplitude of the display ripple (pesk to peak).

Example: full-scale range Qoo 500 nm/hr
ripple mean vaue + 25 mi/hr = + 5% of full-scale range Quoov
set amplitude to e.g. + 2%

Signasoutsdethe+ LIMIT VALUE window are cut off (clipping). When e.g. interferences cause the measuring
vaue to leave this window for a short time, the rate of change of the display and outputs is limited to...

DQmax / DT [%/s] = LIMIT VAL./ TIMECONST. (Fct. 1.02)

formula applying to the above example:

DQmax / DT [%/5] =2%/3s =0.66%/s.

The delay required for passing on major changes of flow to the display and outputsis defined in subfunction “LIMIT CNT.”.
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Set subfunction “LIMIT CNT.” to 10 on atrid basis.

Should the measuring value leave the above window in one direction more than 10 times, this window is temporarily rendered
inactive.

Display and outputs follow major changes of flow with the appropriate speed.

This setting provides an additional dead time for display and outputs:

Dead time=LIMIT CNT. x duration of measuring cycle.

Duration of measuring cycle = approx. 60 ms (for magnetic field frequency = 1/6 x line frequency, see Fct. 3.02, subfunction
“FIELD FREQ.").

A “10" st in subfunction “LIMIT CNT.” resultsin adead time of approx. 600 milliseconds.

By changing the subfunctions“LIMIT VAL.”, “LIMIT CNT.” and“TIMECONST.”
(Fct. 1.02) on atrid basis, a setting can normally be found which ensures
that the display and outputs are sufficiently stable.
Each of the steps described above must be followed by a check
of theripple of display and outputs in measuring mode.

|6.7 Stable signal outputs with empty measuring tube

All output signals (including display) will be stable (0%) when the level is lower than 10% of the inner diameter.
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7. Functional checks

|7.1 Checking the zero with IFC 110 PF signal converter, Fct. 3.03

- Set “zero” flow in the pipeline. Make sure that the measuring tube is completely filled with liquid.
- Switch on the system and wait at least 15 minutes.
- Press the following keys for zero measurement:

Key Display Description
® If “YES’ isselected in Fct. 3.04 ENTRY CODE
key in 9-stroke CODE 1 now: ® ® ® ¢, ¢ ¢ - - -.
Fct. 1.00 OPERATION
X - Fct. 3.00 INSTALL.
® Fct. 3.01 LANGUAGE
2x - Fct. 3.03 ZERO SET
® CALIB. NO
- CALIB. YES
é oo  |----- /--- Flow rate displayed in set unit, see Fct. 1.04 DISPLAY,
subfunction “DISP. FLOW”.
Zero is measured, duration approx. 15-90 s. “WARNING” is
displayed when flow is “>0", acknowledge by pressing ¢, key.
STORE NO If new value is not to be stored, press ¢, key (3 times)
(4 times = return to measuring mode).
- STORE YES
é Fct. 3.03 ZERO SET Store new zero value
(A A R /--- Measuring mode with new zero

|7.2 Checking the measuring range Q, Fct. 2.01

- For this test a measuring value can be simulated in the range of —110 to +110 percent of Qo

(set full scale range, see Fct. 1.01 FULL SCALE).
- Switch on the system.
- Press the following keys for checking the measuring range:

Key Display Description
® If “YES’ isselected in Fct. 4.04 ENTRY CODE
key in 9-stroke CODE1now: ® ® ® ¢, ¢ ¢ - - -.

Fct. 1.00 OPERATION
- Fct. 2.00 TEST
® Fct. 2.01 TEST Q
® SURE NO
- SURE YES
é 0 PCT. Current, pulse and status outputs indicate corresponding values.
- + 10 PCT.
- + 50 PCT.
- + 100 PCT.
- + 110 PCT.
é Fct. 2.01 TEST Q End of test, actual measured values again available at outputs
A e R /--- Back to measuring mode

|7.3 Hardwar e information and error status, Fct. 2.02

- Before consulting the factory about errors or flow measurement problems, please invoke Fct. 2.02 HARDW. INFO
(hardware information).

- An 8-character and a 10-character status code are stored under this function in each of 4 “windows’. These 8 status codes
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alow your flowmeter to be subjected to a smple and rapid diagnosis.
- Press the following keys for adisplay of the status codes:

Key Display Description
® If “YES’ isselected in Fct. 3.04 ENTRY CODE,
Fct. 1.00 OPERATION key in 9-stroke CODE 1 now: ® ® ® ¢, ¢ ¢ - - -.

- Fct. 2.00 TEST
® Fct. 2.01 TEST Q.
- Fct. 2.02 HARDW. INFO
® ® MODUL ADC -.-----.-- 1st window
¢ ® MODULI/IO  -.-----.-- 2nd window | Example for status code:

--------- 3.25105.02 (8-character code, 1st line)
é ® MODULDISP. -.-----.-- 3rd window | 3A47F01DB1 (10-character code, 2nd line)
¢ ® MODUL RS 4th window

PLEASE NOTE DOWN ALL 8 STATUS CODES!

é Fct. 2.02 HARDW. INFO Terminate hardware information
2)3¢ |- |- /--- back to measuring mode

In“MODUL RS’ , there are afew possible “error codes’ that can possibly be solved by the customer. Therefore the 10-
character status code (2nd line) must be used:
10-character code: 9876543210

“character 6”- value

Errorsregarding partly filled situations

Pipe less than 10 % filled (see note 1) X X X X X X X X
Error in IFS 4000 PF primary head (see note 2) XX XX XX XX
Parity error in communication between primary head and signal converter X|X| X[ X X X|[X[X
(see note 3)
Timeout error in communication between primary head and signal converter XXX X[ X|X]|X]|X
(see note 4)

note 1: The level in the measuring tube is too low. Flow indication will be turned off (0 %). Please take precautions to ensure
that the leve isincreased above 10 percent to make flow measuring possible again

note 2: There are one or more errors in the primary head electronics. See sect. 7.6

note 3: Communication between the primary head (IFS 4000 PF) and the signal converter (IFC 110 PF) is not valid. Please
check that the data cable is connected according to sect. 1.5.6.

note 4: There is no communication between the primary head (IFS 4000 PF) and the signal converter (IFC 110 PF). The
displayed value is being cdculated assuming a fully filled pipe. In most cases (pipeline not fully filled), the displayed value will
be too high. Check the connections of the communication cable, see also sect. 1.5.6.

Example: If in “modul RS’ of the hardware info menu the 10-digits code is given as “0001272292" the “ character 6’-vaue
is“1". In the table you can then see that the pipeis less than 10% filled.
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7.4 Hardwar e test, Fct. 2.03
Please note:
Before beginning the test, deactivate any alarms and controllers as the current output will be tested with test values 4, 4.7 and
23 mA for a short period.
Key Display Description
® if “YES’ issdlected in Fct. 3.04 ENTRY CODE,
key in 9-stroke CODE1now: ® ® ® ¢ ¢ ¢ - - -.
Fct. 1.00 OPERATION
- Fct. 2.00 TEST
® Fct. 2.01 TEST Q
X - Fct. 2.03 HARDW. TEST Hardware test
® SURE NO
- SURE YES
¢ WAIT Hardware test in progress, duration approx. 60 seconds
-------- 1st error List of errors see sect. 4.5. Errorsare
-0 e 2nd error always displayed independent of setting in
N 3rd error Fct. 1.04. If no error is detected, refer to next line.
¢ Fct. 2.03 HARDW. TEST Terminate hardware test
N A e /--- back to measuring mode

|If you need to return your flowmeter to Krohne, pleaserefer to the last-but-one page of these instructions

7.5

Faults and symptoms during start-up and flow measurement

- Mogt faults and symptoms occurring with the flowmeters can be diminated by following the instructions indicated in the
following tables.
- For greater clarity, faults and symptoms in the tables are divided into different groups:

-LED
-D
-
-P
-S
-C

light-emitting diodes on the front pand (status messages)
display

current output |

pulse outputs P and A1

status outputs D1, D2, Al and A2

control inputs C1 and C2

Befor e contacting the Krohne Service Department, please read the instructionsin the table.

Group LED Display

LED1

Cause

Remedial action

Both LED’s flash

A/D converter range exceeded

Check if setting in Fct.
3.06 (menu “FLOW") is
“PULSATING".
Reduce flow rate; if
unsuccessful, test as
described in sect. 7.6

Leve too low in measuring tube

Fill measuring tube up to at least
10 percent, see also sect. 7.3.

Problems in primary head

No communication between
primary head |FS 4000 PF
and signal converter IFC
110 PF, check data cable
according to sect. 1.5.6.
General falurein primary
head, see sect. 7.6
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LED 2 Red LED flashes Fatal error, hardware and/or Replace signa converter, see
software fault sect. 8.3

LED 3 Cycdlic flashing of red LED, Hardware fault Replace signal converter, see

approx. 1 sec. sect. 8.3

LED 4 Red LED on continuoudy Hardware fault Replace signd converter, see

sect. 8.3
Display Cause Remedial action

D1 LINE INT. Power failure Delete error message in
Note: no counting during power | RESET/QUIT. menu, reset
falure totalizer if necessary.

D2 OVERFL. | Current output range exceeded | Check instrument parameters
and correct if necessary. Reset
totalizer. Error message is
deleted automatically after
cause has been eliminated.

D3 OVERFL. P Pulse output range exceeded Check instrument parameters
Note: and correct if necessary. Reset
totalizer deviation is possible totalizer. Error messageis

deleted automatically after
cause has been eliminated.

D4 ADW A/D converter range exceeded | Error message is deleted
automatically after cause has
been diminated.

D5 FATAL.ERROR Fatal error, dl outputs are set to | Replace signal converter, see

“min” values sect. 8.3 or consult Krohne
Service, having first noted down
hardware information and error
status, see sect. 7.3, Fct. 2.02.

D6 TOTALIZER Counts lost Delete error message in
(overflow, data error) RESET/QUIT. menu.

D7 | SHORT Short circuit at current output Check electrical connection acc.

to Sect. 2.2 and correct if
necessary. Load 3 15 W

D8 | OPEN Open current output Provide load £ 500 W

D9 ADC PARAM. Fault detected on the ADC Check measuring accuracy.

D10 ADC HARDW. printed circuit Replace ADC printed circuit

D11 ADC GAIN board (see Sect. 8.4) or consult
Krohne Service, having first
noted down hardware
information and error status, see
Sect—7-3-Fct-2.02

D12 STARTUP, cydlic flashing Hardware fault Replace signal converter or
consult Krohne Service, having
first noted down hardware
information and error status, see
sect. 7.3, Fct. 2.02

D13 BUSY Displays for flow, totalizersand | Change setting in Fct. 1.4
messages disabled

D14 unsteady display Low dectrical conductivity, Increase time constant in Fct.
high solids content, pulsating flow | 1.2,

D15 No display Power supply OFF Switch on power supply.

Check power supply fuse F7 (F1 | Replace if blown, see sect. 8.1.

and possibly F2 for DC versions)

in terminal compartment
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Faults / Symptoms Cause Remedial action
Recelver instrument indicates | Display shows...
“0". | SHORT Eliminate short circuit,
Invoke test function 2.03 for | Current output shorted, load must be3 15 W
analysis see Sect. 7.4 load<15W
| OPEN Find interruption and eliminate.
Load > 500 W
No information displayed after
test
as described for faults 12 and 19
12 Receiver instrument indicates | Wrong connection / polarity Connect properly,
“0". see sect. 2.5.2 and 2.5.6.
Defective circuit and/or receiver | Check circuit and receiver
instrument instrument a |+ / |- and replace
if necessary.
Check fuse F9 on I/O PCB and
replace if necessary, see sect.
8.4 and 8.5.
Defective current output Replace 1/0 PCB (see sect.
8.4) or consult Krohne Service,
having first noted down
hardware information and error
datus, see sect. 7.3, Fat. 2.02
Wrong flow direction setting Set properly in Fct. 3.1.
Current output switched off Switch onin Fct. 1.5.
13 22 mA are available a current | Range of current output | is Check instrument parameters
output (fault current) exceeded and correct if necessary (see
sect. 2.5.2 and 5.7) or consult
Krohne Service, having first
noted down hardware
information and error status, see
sect. 7.3, Fct. 2.02.
14 22 mA are available a current | Fatal error Replace signal converter or
output (fault current) and red consult Krohne Service, having
LED flashes first noted down hardware
information and error status, see
sect. 7.3, Fct. 2.02.
15 Unsteady display Electric conductivity of process | Increase time constant (see
liquid to low sect. 5.2, Fct.1.2). Also refer to
sect. 6.7.
16 Receiver instrument indicates | Control input C1l or C2issetto | Change setting (see sect. 5.10,
“constant value” “Hold outputs’ and is activated | Fct. 1.11 and 1.12), or
deactivate control input.
|7 Jumping current values Current output is set to automatic | Change hysteresis or tripping
range change ranges, see sect. 5.19.
18 F/R mode: Different range set for “forward | Change setting, see sect. 5.15,
different displays for identical | flow” and “reverse flow” Fct. 1.05 “Rev. range”
flow volumes in both directions
19 Receiver instruments indicates | Control input C1l or C2issetto | Change setting (see sect. 5.10,
“min. values’. “Zero outputs’ or “Hold outputs’ | Fct. 1.11 and 1.12) or deactivate
and is activated control input.
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Faults/ Symptoms

Cause

Remedial action

Totalizer connected but does
not count pulses

Wrong connection / polarity

Connect properly, see sect.
25.3 and 2.5.6, note
recommended resistances !

Totaizer or externa voltage
source defective

Check connections, totaizer and
external voltage source and
replace if necessary.

Interna power supply (E+ E-) is
voltage source, shorted or
defective pulse output

Check connections and cables,
see sect. 2.5.3 and 2.5.6.
Voltage between E+ and E-
approx. 24 V. If voltageisalot
smaler, switch off the
instrument, eliminate the short
circuit and replace fuses F1 and
F8 on the I/O PCB if necessary.
Switch the instrument back on.
If it still does not operate, pulse
output is defective. Replace 1/0
PCB or complete electronic unit,

Pulse output switched off or
wrong flow direction setting

S i o pURE B St and
change flow, see sect. 5.8 and
5.13, Fct. 1.06 (P), 1.07 (A1)
and 3.02

Fatal error, red LED ison

Replace signal converter or
consult Krohne Service, having
first noted down hardware
information and error status. see
sect 7.3 Fct 202

Control input C1l or C2 isset to
“Zero outputs’ and is activated

Change settings, see sect. 5.10,
Fct. 1.11 and 1.12 or deactivate
control input.

These causes only apply to the
2nd pulse output P2, terminal
Al!l

Terminals Al and A® are not
defined as a 2nd pulse output

Switch on in Fct. 3.07 and set in
Fct. 1.07.

Resistance of totalizer too low for
DC operation, | > 100 mA.

Re-position jumper X4 on 1/0O
PCB to suit DC operation, see
sect. 6.3.

P2 Constant output of totalizer Control input Clor C2issetto | Change setting, see sect. 5.10,
pulses “Hold outputs’ and is activated | Fct. 1.11 and 1.12 or deactivate
control input.
P3 Unsteady pulse rate Electrical conductivity of process | Increase time constant (see
liquid istoo low Sect. 6.5-6.7) or consult Krohne
Service.
P4 Pulserate too high or too low | Incorrect pulse output settings Correct settingsin Fct. 1.06 (P)

or 1.07 (A1).
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Faults/ Symptoms

Cause

Remedial action

(Al, A2, D1, D2)

No reaction from connected
signaling instrument(s)

Defective signding instrument(s)
or external voltage source

Check sgnaing instrument(s) or
external voltage source and
replace if necessary.

Interna power supply (E+/E-) is
voltage source; shorted, one or
severa pulse outputs defective.

Check connections and cables,
change if necessary (see sect.
2.5.6).

V oltage between E+ and E-
approx. 24 V.

Check fuse F8 on the I/O PCB
and replace if necessary (see
sect. 8.5). If instrument il
doesn't not operate, check fuses
F.. on the I/O PCB for the
status outputs and replace if
necessary:

F2 for terminals A1 and A"

F3 for terminals A2 and A"

F4 for terminals D1 and D

F5 for terminals D2 and D

If it still does not operate, one or
several pulse outputs are
defective.

Control inputs C1 and C2 are set
to “Hold outputs’ or to “0".

PCR _copcoet QA
BRI IR Rt
and 5.10, Fct. 1.11 and 1.12.

In addition to this, thered LED
flashes = Fatal Error

Replace signd converter, see
sect. 8.3.

2
(A1, A2, D1, D2)

Signaling instrument(s) is (are)
constantly tripped

“All Error” or “Fatal Error”
settings

Check settingsin Fct. 1.07-1.10
and change if necessary, see
sect. 4.4 and 5.9.

3
(only for A1)

No reaction of connected
signaling instrument

Terminal “A1" not defined as
status output

Adjust in Fct. 3.07

Wrong connection/polarity

Observe polarity for driver
capacity 0.1<1 £0.2A
See sect. 6.3.
Al="+"and AN ="-*

A
(only for A1)

Cyclic tripping of sgnding
instrument

Termina “A1” not defined as
status output

Adjust in Fct. 3.07.

Faults/ Symptoms

Cause

Remedial action

C1

No function of control inputs

Wrong connection

Connect properly, see sect.
255and 2.5.6

Defective control input C or
voltage source (interna or
external)

Check connections and cables
and change or replace if
necessary. Check voltage
source. Check fuses F6 and F7
on I/0O PCB and replace if

necessary.

Wrong setting of control inputs

Change Setting, see sect. 4.4
and 5.10.
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7.6 Checking the primary head

Since the primary head consists of two “ separated” parts (velocity measurement and level measurement), the

checking is separated in two parts.

If you encounter problemswith the level meter, see section 7.6.1, in case of problemswith the velocity

measur ement see section 7.6.2..

|7.6.1 Checking the level meter

- Most faults concerning the level meter of the flowmeter can be eliminated by following the instructions in the following

tables.

Note: please make sure that the level indication is turned on in Fct. 1.04 as described in sect. 5.4.

Faults/ symptoms

Cause

Remedial action

leve too high

inner side of tube heavily contaminated

clean inner side of tube

cable connections incorrect

check all cable connections acc. to
connection diagram in sect. 1.5.6.

level indicated is zero; red LED of IFC
110 PF flashes; indicated flow too high

no communication between
IFS 4000 PF and IFC 110 PF.

check al cable connections acc. to sect.
1.5.6.

|7.6.2 Checking the velocity meter

Required measuring instruments and tools

- Ohmmeter with at least 6 V measuring voltage range

- or AC voltage/resistance bridge
- Note:

accurate measurements in the electrode area can only be obtained with an AC voltage/resistance bridge.

The measured resistance also heavily depends on the electrical conductivity of the process liquid.

Preparations

- Switch off the power supply of the IFC 110 PF.
- Remove the cover from the terminal compartment (remove 2 screws).
- Pull out the two plug-in terminas SC (5-pin, signd line) and FP (4-pin, field current supply line), seeillustration in sect.

8.1

- Fill the measuring tube of the flowmeter completely with process liquid.
- Please note: The following measurements must only be carried out for plug-in terminals which are occupied (used).

Action Typical result Incorrect result for

Resistance measurements at plug-in terminals SC 1-3 = defective primary head,

(5-pin, sgnd line) and FP (4-pin, field current return to factory for repair,

supply line) refer to last-but-one page!

1 Measure resistance between wires 7 30-170 W - If lower: interwinding fault
and 8. - If higher: wire break.

2 Measure resistance between wires 1 > 20 MW If lower: interwinding fault to
and 7 or between wires 1 and 8. PE or FE.

3 M easure resistance between wires 1 1kwW-1MW - If lower: drain measuring
and 2 and between 1 and 3 (same (see “Note” above) tube and repeat

measuring conductor dways on wire 1 1)

Both values should be approx. equa

measurement; if sill too low,
short-circuit in eectrode
wires.

- If higher: break in electrode
wires or electrodes
contaminated.

- If values differ considerably:

hreak - in-alectrodewires-or
BFeaK—H-erectH-oae-WHES-of
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electrodes contaminated.

4 When signd line BTS (bootdtrap) is > 20 MW If lower: line fault.
used:
measure resistance between the Check connection cables,
following lines replace signd lineis
land20/1and 30/ 20 and 30 necessary.
2and 20/ 3 and 30

7.7 Checking the signal converter usinga GS 8 A simulator (optional)

GS 8 A Operating elements and accessories

N<TrHPIIO

switch, flow direction

socket for plug H1 of cable Z

plug of cable Z

power supply ON
potentiometer “ zero”
switch, measuring ranges

cable between GS 8 A and signa converter

Connection of GS 8 A to signal converter

20 7
2 7
1 8
3 8
30

N

8 7 10

100-230 V AC: N

24V AC/DC: OoL=
57

11

L=

PE
FE
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" Caution: Do not remove the internal connection (conductor) in the terminal compartment of
the signal converter (yellow/green conductor) between U-clamp termina and terminal 10.

Switch off the power supply before starting work.

1)
2)

3)
4)
5)

6)

7)

Remove the cover from the terminal compartment of the signal converter.
Disconnect dl primary head cables from terminds 1, 2, 3, 7, 8, 20, 30, C, D and E having first noted down which cable
is connected to which terminal.
Connect the GS 8 A to the signal converter as shown above.
Sipplug H1 of cable Z into socket H on the front pand of the GS 8 A.
Connect the mA meter to terminals | +/1-: inaccuracy 0.1%

R =15-500 W

range 20 mA
Connect the electronic totalizer to terminals P / P: range 0 — 10 kHz

timebassatleast 1s

For further details on the totalizer and its connection for active or passive modes of operation please refer to the
connection diagramsin sect. 2.5.6.
Test as described on the following pages.
When the test is completed, disconnect the GS 8 A and reconnect the primary head and receiver instruments (items 4 to
1 above).

PLEASE NOTE
that an adapter is needed to connect the GS 8 smulator to the signal converter.
(adapter Order No. 210764.00)

Checking the setpoint reading

4)

4.1)

Switch on the power supply and alow at least 15 minutes for “warming up”.

Turn switch D (GS 8 A front panel) to “0”.

Adjust zero to 0 or 4 mA with the 10-turn potentiometer P (GS 8 A front panel), depending on the setting in Fct. 1.05,
deviation< = 10 nmA.

Calculate the position of switch Y and displayed setpoints“1” and “f”

x:QmO% * K
GK * DN?

Qoo  full-scale range (100%) in unit volume V per unit timet.
GK primary head constant, see instrument nameplate
DN meter size DN in mm., not inches, see instrument namepl ate.

t time in seconds (sec.), minutes (min.) or hours (hr).
\% unit volume
K constant according to the following table
t Sec min hr
\Y
liters 25 464 424.4 7.074
m’ 25 464 800 424 413 7074
US Gdlons 96 396 1607 26.78
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4.2) Determine position of switch Y: use table (GS 8 A front panel) to determine value Y which comes closest to factor X and
mests condition Y £ X.
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. i Y .
4.3) Calculate setpoint reading “1” for current output: | = lgoe + >—( (1100% - 1) INMA

lo% current (0/4 mA) at 0% flow rate
l100s  current (20 mA) at 100% flow rate

. i Y .
4.4) Caculate setpoint reading “f” for pulse outpuit: f= ;(* P10 in Hz

Pioows  pulses per second (Hz) at 100% flow rate

5 Turnswitch D (GS 8 A front panel) to “+” or “-* (forward/reverse flow).

6) Setswitch'Y (GS8 A front pandl) to the value determined as described above.

7) Check setpoint readings | and f, see items 4.3 and 4.4 above.

8) Deviation < 1.5% of setpoint. If higher, replace signa converter, see Section 8.7.

9 Linearity test: set lower Y values, readings will drop in proportion to the calculated vauesfor Y.
10) Switch off power supply after completing the test.

11) Disconnect the GS8 A.

12) Re-assemblein reverse order .

13) The systemisready for operation after the power supply is switched on again.

Example
Full-scale range Qoo = 113.1 mi/hr (Fet. 1.01)
Meter size DN =200 mm = 8 inch (Fct. 3.02)
Current at Quy, | 0% =4 mA (Fct. 1.05)
Qu00% l100%s =20 mA (Fct. 1.05)
Pulses at Qio0% Pioowe =280 pulseshr (Fct. 1.06)
Primary head constant  GK = 3.571 (see instrument namepl ate)
Constant (V inm?)
(tinhr) K = 7074 (seetable)
(DN in mm)

Cdculation of “ X" and setting of “Y” :

X = Quooe * K 1131* 7074 _
T GK * DN? T 3572200200

5.6

Y =5, setting of switch Y, see GS 8 A front panel
(comes closest to the vadue of X and is smaller than X).

Cadlculation of setpoint readings | and f

%* (20 A —4mA) = 183 mA

Y
| = log + < (11000 - love) =4 MA +
0% X(lOOO/ 00/) 5.

Deviations are permissible between 18.03 and 18.57 mA (equivadent to + 1.5 %).

_Y, _ 9, _
f= X P1oos = 56 pulses’hr = 250 pulses/hr

Deviations are permissible between 246.3 and 253.8 pulses/hr (equivaent to = 1.5 %).
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If you need to return your flowmeter to Krohne, pleaserefer to the last-but-one page of these instructions.
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|8.1 Replacing the power supply fuse
Power supply fusein IFC 110 PF signal converter

Switch off the power supply before opening the housing!

1) Remove the cover from the termina compartment (remove 2 screws).

2) Unscrew the cap of the power supply fuse F.

3) Replace fuse F1/F7, type 5x20 G, breaking capacity 1500 A (for Order No., see sect. 9)
F7: value for 100230 V AC (85-255 V AC) 08AT
F1: valuefor 24V AC/DC (204-26.4V AC/ 18312V DC) 20AT

— " ROV PE"\

10
FP o/l ] |Y

12
@ =
: P
©) > FI/FT @
H PE/FE——

Power supply fusein | FS 4000 PF primary head

Switch off the power supply before opening the housing!
1) Remove the cover from the primary head
2) Replacefuseintermina compartment, type 5x20 G, breaking capacity 1500 A
valuefor 230V AC: 0.1A T
(115V AC: 02AT
24V AC: 1.0AT)

|8.2 Retrofitting of magnetic sensors M P (optional)

Switch off the power supply before opening the housing.

1) Remove the cover from the terminal compartment (remove 2 screws).

2) Pull dl cables out of the plug-in terminals.

3) Remove the glass cover from the control compartment (remove 4 screws).

4) Remove 4 screws from the front panel F, take hold of the handle on the upper end of the front pand and carefully pull
out the complete eectronic unit of the signal converter housing.

5) Put down the electronic unit with the front panel F facing down (see illustration on the next page).

6) Postion the 2 mm (0.08") thick insulating strip (Order No. 3 15940.01) loosely on top of the M P printed circuit board
(PCB). The magnetic sensors and chip capacitor dip into the 4 holesin the insulation strip. Slip the M P PCB and
insulation strip from right to left between the front panel and BDE PCB, taking care that the M P PCB and insulating
strip are dipped through the three retaining clips H at the back of front panel F. Slip the socket connector of the M P
PCB onto the (5-pin) plug connector PL yp.

7) Fix the M P PCB with specia stedl tooth lock washer and nut Sy p to establish contact between the back of the PCB and
the back of the front panel. When correctly fitted, the M P PCB must be dightly bent between the find retaining clip H
and the plug connector PL yp.

8) Re-assemblein reverse order (items 4 to 1 above).

9) Switch on the power supply. The “magnet active” LED on the front panel is green. The function of the corresponding
keysistripped by touching the glass pane above the 3 white fidds“® , ¢, and - " with the bar magnet. The LED lights up
red, see sect. 4.2, items @ and ®.
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[8.3

Replacing the complete electronic unit of the IFC 110 PF signal converter

Switch off the power supply before opening the housing.

1) Remove the cover from the termina compartment (remove 2 screws).

2) Pl dl cables out of the plug-in terminds.

3) Remove the glass cover from the control compartment (remove 4 screws).

4) Remove 4 screws from the front panel F, take hold of the handle on the upper end of the front panel and carefully pull out
the complete eectronic unit of the signa converter housing.

5) Carefully remove the data EEPROM [ C14 (on ADC printed circuit board) from the old eectronic unit and move it to
the new electronic unit. Observe the direction of the IC when plugging the data EEPROM. After changing the EEPROM
from the old to the new eectronic unit, no further adjustments or settings are required. Refer to the drawing on this page
and to the illustrations of the printed circuit boardsin sect. 8.5.

6) Re-assemblein reverse order (items 4 — 1 above).

ADC  printed circuit board of A/D converter (ADC) NT printed circuit board for power unit

BDE  motherboard OoP connection plug for additiond modules

F front panel PLmp  5-pin plug connector for connection of the printed

F1 power supply fuse, see Sect. 8.1 and 9. circuit board MP for the magnetic sensors

FSV  printed circuit board for field current supply S 7 nuts for fastening the electronic unit to front panel

H 3 retaining clips at the back of the front panel ST screws for fastening the PCB’s

IC14 data EEPROM (8-pin) Swvp nut and specia steel tooth lock washer for fixing the

/0 printed circuit board for outputs and inputs MP PCB for the magnetic sensors

MP printed circuit board for magnetic sensors

(optional), see sect. 6.2 and 8.2
P ™ P
> o ."k‘_
/I__ r::l'-.
Swr =
ki =
H -
) |
A \n
F \

FSV ADC
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|8.4 Replacing single printed circuit boards (PCBS)

Switch off the power supply before opening the housing.

1) Remove the cover from the termina compartment (remove 2 screws).
2) Pudll dl cables out of the plug-in terminds.
3) Remove the glass cover from the control compartment (remove 4 screws).
4) Remove 4 screws from the front pane, take hold of the handle on the upper end of the front panel and carefully pull out
the complete electronic unit of the signal converter housing.
5) Put down the electronic unit with the front panel F facing down.
6) Remove screw(s) S p from the PCB(S) to be replaced and carefully pull out the PCB(s) of the plug base(s). Fit new
PCB(9), refer to the illustration in sect. 8.3.
When replacing the PCBs FSV and/or ADC, always remove both PCBs together as they have a common plug-
and-socket connector.
When replacing the ADC PCB, carefully move the data EEPROM | C14 from the old to the new PCB and
observe the direction of the IC during plugging. After changing the EEPROM from the old to the new electronic unit,
no further adjustments or settings are required. Refer to the illustration in sect. 8.5.
7) Re-assemblein reverse order (items 6 — 1 above)

|8.5 Illustrations of printed circuit boards (PCBS)

Power unit PCB, NT, 100-230V AC

= SE— S 1
@ X2 I—
ey |
/f
] : ¥
X1 plug-in terminals inside terminal compartment
X2 internal connection to motherboard

T transformer

Small fuses TR5, values and Order No. see sect. 9:
F1 5V voltage

F2 field current supply

F3 current output and power supply

F4 auxiliary voltage

F7 power supply

F8-F10 coupling eements

Inputs/outputs PCB, I/0
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DC operation £ 0.2 A

+ 4 AC operation £ 0.1 A
of (factory setting)

= [:]
IC 11 q X4
X5
[xixer

X1 plug-in terminals inside terminal compartment

X2 internal connection to motherboard

X4 jumper, change-over of AC/DC operation of output A1, see sect. 6.3
X5 multipoint connector

IC 11 control program EPROM

IC 12 microprocessor

Small fuses TR5, values and Order No. see sect. 9:
F1 terminad P

F2 termina Al

F3 termina A2

F4 terminal D1

F5 termina D2

F6 termina C1

F7 termina C2

F8 termina E+

Fo9 terminal E-
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Analog/digital converter PCB, ADC

bl .

i

Ic 11
Xa
Gliifiin
X1 internal connection to motherboard IC 12 microprocessor
X2 plug-in terminas in terminal compartment IC 14 dataEEPROM
X4 multipoint connector D3 green LED on front panel
IC 11 peripherd ICincl. control program D4 red LED on front panel
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9 Order numbers

Spare parts Order No.
Electronic unit with display 100-230 V AC without magnetic sensors 2106680000
100-230 V AC with magnetic sensors 2109400000
24V AC/DC without magnetic sensors 2107870000
Power supply fuses F7.100-230V AC 0.8A T 5080850000
Various small fuses TR5 fuses primary head not added
1/O PCB (inputs/outputs) F2, F8 T250 mA 5075640000
F1, F3-F7,F9 T 160mA 5075900000
NT PCB (power unit) F1 T16A 5090700000
F2 T 630 mA 5080190000
F3 T 500 mA 5075860000
F8, F9, F10 T 50mA 5075780000
plug-in terminals 3-pin power supply 3161180100
(printed and coded) 8-pin outputs D and P, inputs C 3160220100
8-pin outputs A and |, interna power supply E 3160230100
4-pin fied current supply 3160200100
5-pin signd line 3160210100
RS 232 adapter incl. CONFIG operator software
(from version V 3.1 onwards) German V 035100131
for operator control of signa converter by MS-DOS PC or laptop English V 035100132
Conversion kit MP for magnetic sensor s (complete retrofitting kit) V 150100004
Bar magnet for operating the magnetic sensors 2070530000
Primary head smulator GS 8A 2070680200
Adapter to make older versions of GS 8 simulator s suitable for use with IFC 110 PF 2107640000
Glass cover for housing 2106730000
Sealing material for housing cover, by the meter 3137030000
ADC PCB (A/D converter) 2105380000
I/O PCB (inputs/outputs) 2109000000
FSV PCB (fidd current supply) 2105750000
NT PCB (power unit) 100-230 V AC 2105720000
NT PCB (power unit) 24V AC/DC 2107890000
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Part D Technical Data, Measuring Principle and Block Diagram
10. Technical data

(101 Primary head |FS 4000 PF

|10.1.1 General information

Meter sizes and versions

Meter sizes DN200 - 1600/ 8" — 64"

Connecting flanges DIN2501 DN200-600/ PN 10
ANSI B16.5 8 —24"/11501b
AWWA and others on request

Protection category IP 67, equivaent to NEMA 6 (IEC 529 / EN 60529)

Hazardous-duty version optiondly Ex N, Zone 2

Process data

Liquid product water and waste water

Electrical conductivity 3 50 n§/cm

Fow leve in pipe min. 10 % of inside tube diameter

Process temperature - 5t0+60°C/ + 23to + 140F

Ambient temperature -25to+ 60°C/ - 13to + 140F

Operating pressure max. 10 bar / 150 psig

Integrated flow measuring system

Messuring principle electromagnetic flow measurement

Full-scale range in pipe running full between 34 ni/h or 160 US Gal / min (minimum for DN200/ 8”)

and 100 000 nv*/h or 500 000 US Gal / min (maximum for DN1600 / 64")
equivaent flow velocity 0.3 —12 m/sor 1 —40 ft/s

Electrode design 1 pair of eectrodes, solidly fitted, surface polished
Power for field coils from signa converter
Grounding rings available as an option

Integrated level measuring system

Measuring princple capacitive level measurement, built into the measuring tube liner

Pipefilling min. 10% of inside tube diameter, outputs go to “zero” below 10% filling

Power Voltage, frequency 230/ 115V AC, 50 — 60 Hz, others on request
Power consumption 14 VA

Communication with converter via R485 interface

Electronics housing compact, mounted on primary head

Cable entries 3xPG16and 1 x PG 9, optionaly ¥z’ NPT or ¥2' PF

Materials of construction

Measuring tube stainless sted 1.4301 (or higher materia numbers) / AlSI 304

Liner Irathane®, 12 mm/ 0.47"

Electrodes Hastelloy C4, others on request

Connecting flanges steel 1.0038 (RST 37.2)

Converter housing’ sheet steel

Electronics housing’ cast auminium

PG cable entries nickel-plated brass

Grounding rings (option) stainless stedl 1.4571/ AlISI 316 Ti

with polyurethane finish 143 RAL 5015
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10.1.2 Dimensions and weight | FS 4000 PF

Meter size to ... Dimensions in mm (inches) Approx.
DIN 2501 ANS| weight
Mm PN | B16.5 a b AC D i AD ADi kg (b
DN200 |10 |8/150lb | 350(13.78) |482(18.98) |291(11.46) |146(5.75) |[177(6.97) |340(13.39) |189(7.44) | 40 (90)
DN 250 |10 | 10°/150lb | 400 (15.75) |530(20.87) |331(13.03) |166(6.54) |205(8.07) |395(1555) |231(9.09) | 54 (120)
DN 300 |10 | 12/150lb | 500 (19.69) |580(22.83) |381(15.00) |191(7.52) |[235(9.25) |445(17.52) |281(11.06) | 66 (145)
DN350 |10 | 14'/150lb | 500 (19.69) | 632 (24.88) |428(16.85) |214(9.80) |306(12.05) |505(19.88) |316(12.44) | 95 (210)
DN 400 |10 | 16/150lb | 600 (23.62) | 689 (27.13) |483(19.02) |242(9.53) |386(15.20) | 565(22.24) | 365 (14.37) | 115(255)
DN 500 |10 | 18'/150lb | 600(23.62) |792(31.18) |585(23.03) |293(11.54) |386(15.20) | 670(26.38) | 467 (18.39) | 145 (320)
DN 600 |10 | 20/150lb | 600 (23.62) | 876 (34.49) | 694 (27.32) | 347(13.66) |386(15.20) | 780(30.71) | 567 (22.32) | 180 (400)

I | —— B 1 1

| i1 N : mmimm

ek L
CE L ] 8o
= .

Dimensionsin mm (inch)

110.2

Signal converter IFC 110 PF

|10.2.1 General information

Versions
IFC110PF/D
IFC110PF/D/MP

Interfaces (optional)
Extras (optional)

Display version, with local display and control elements (standard version for Tidaflux)
same as display version, but with magnetic sensors (MP) alowing the signa converter to
be operated without opening the housing.

HART (add-on modules)

CONFIG software and adapter for operator control by MS-DOS PC, connection to
internal ImoCom interface (bus)

Othersin preparation

Current output
Function

Current: fixed ranges
variable ranges

Load
Error identification
Forward/reverse mode

All operating data adjustable

Galvanicaly isolated from al input and output circuits
0-20 mA and 4—20 mA

fOfQZO% low =0—-16 mA

for Q =100 % l100s =4—20 mMA

for Q > 100 % I >20 (22 mA max.)
15-500 W

0/22 mA and varigble
direction identified via status output
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Pulse outputs (passive)

Terminds
Pulse rate

Electrica data

Pulse width

Forward/reverse mode

P

- for electronic totalizers

- dl operating data adjustable
P/P

0—10000 pulses per

s[=Hz], min, hr, n?, Litre, etc.,
any scaing possible
gdvanicaly isolated
UE£32VDC/£24V AC

I £ 30 mA, any polarity

Al

(also used as status output)

- for electromechanical totaizers

- dl operating data adjustable

Al/ AN

0—50 pulses per

s[=Hz], min, hr, n?, Litre, etc.,

any scding possble

gdvanicdly isolated, not from A2
UE£32VDC/£24V AC

| £ 100 mA, any polarity

or UE£32V DC, | £200 mA,

observe polarity

automatic: pulse duty factor 1:1, Pigoe [Pulsels] = frax [HZ] = 1/ (2* pulse width)
digital pulse divison, unequa pulse spacing, therefore comply with minimum counting
time when connecting frequency and cycle duration measuring instruments:

1000
ating of totdizer 3
geing P100% [HZ]

direction identified via status output

Status outputs (passive)

Function, adjustable for

Terminds

Electrica data

D1/D2/A2

limit values

direction of flow
automatic range change
€rror messages
overranging

empty tube (optional)
D1/D"

D2/D"

A2/ AN

Al
(also used as a 2nd pulse output)
limit values
direction of flow
automatic range change
€rror messages
overranging
empty tube (optional)
Al/ AN

Note: D” common reference potential for D1 and D2
A” common reference potential for A1 and A2

gavanicdly isolated
UE£32VDC/E£24V AC
| £ 100 mA, any polarity

gavanicaly isolated, not from A2

UE32VDC/E£24V AC
| £ 100 mA, any polarity
orU£32V DC, | £200 mA,
observe polarity

Control inputs C1 and C2 (passive)
range change, resetting of totdizer, resetting of errors, starting of selfcheck, setting
outputs to min.values or holding current output values.

Function, adjustable for
Terminas

Electrica data

Cl/cCr andC2/C?

Note: C" is common reference potentia for C1 and C2

gavanicdly isolated

U=8-32V DC, | £10mA, any polarity

Internal power supply
Terminas
Electrical data

for passive outputsinputs and external recelver instruments

E+ and E-, observe polarity
gavanicdly isolated
U=24Vv DC

R = approx. 15 W

| £ 100 mA

Time constant

0.2-99.9 s, adjustablein steps of 0.1 s

L ow-flow cutoff (SMU)

“ON” value: 1 —19 % of Qqo0, adjustablein steps of 1 %
“OFF vaue: 2—20 % of Qoo adjustablein steps of 1 %
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Local display
Disgplay function

Units; actua flow
totalizer

Language of clear texts
Diglay: 1< line

2nd line

3rd line

3-lineLCD

current flow, forward, reverse and sum totalizers (7-digit) or 25-digit bar graph with
percentage display and status messages

m/hr, Liter/Sec, US gallons/min. or user-defined unit such as Liter/day or US MGal/day
m®, Liter or US gallons or user-defined unit such as hectoliters or USMGal (adjustable
counting time up to overflow)

German, English, French

8-digit, 7-segment display for numbers/'signs and symbols, for key acknowledgement
10-character, 14 segment text display

6 markers to identify current display in measuring mode

Field current supply
Type

Terminds
Current/voltage

Clock freguency

bipolar, pulsed DC field, gavanically isolated from dl output and input circuits
7 and 8, each provided twice

+ 0.125 A (= 5%) / max. 40 V

1/36 to 1/2 of line frequency, adjustable acc. to calibration data of primary head
load: max. 220 W

Power supply AC version AC / DC version
standard optional

voltage range

(without change-over) 100-230V AC 24V AC 24V DC

Tolerance range 85-255V AC 204-264V AC 18-31.2V DC

Frequency 48 —-63 Hz 483 -63 Hz -

Power input 12 W, typicd 12 W, typicd 12 W, typicd
(max. 18 W) (max. 18 W) (max. 18 W)
When connected to a functional extra-low voltage, 24 V AC/DC, safety separation (PELV) must be
ensured (VDE 0100/ VDE 0106, IEC 536 or equivaent nationa regulations).

Field housing

Material Diecast duminium with polyurethane coating

Ambient temperature in operation: -25to0 +60 °C/ -13 to +140 °F

Type of enclosure
(IEC 529 / EN 60529)

when stored: -40 to +60 °C / -40 to +150 °F

IP 65, equivalent to NEMA 4/4X
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[10.2.2 Dimension and weight |FC 110 PF

Weight approx. 4.1 kg (9.0 1b)
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e e e

Dimengionsin mm (inch)

|10.3 Complete system |IFM 4110 PF

|10.3.1 Full-scale range Qioo%

Full-scale range Qoo
Flow rate Q = 100 % 34 up to 12200 m/hr, adjustable as required, equivalent flow velocity 0.3 -12 m/s

Unit m>/hr, Liter/Sec, US gallons/min. or user-defined unit, e.g. Liter/day or US Mgal/day
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Flow table

v = flow velocity in m/s

v = flow velocity in ft/s

Meter size Full-scale range in m*/hr Meter size Full-scalerangein US Gal/min
DN v=0.3 m/s v=1m/s v=12 m/s DN v=1 ft/s v=40 ft/s
mm inch | (minimum) (maximum) mm inch | (minimum) (maximum)

200 8 33.93 113.1 1357 200 8 149.43 5975

250 10 53.02 176.7 2120 250 10 2334 9334

300 12 76.35 1545 3053 300 12 336.2 13442

400 16 135.8 452.4 5428 400 16 597.9 23899

500 20 212.1 706.9 8482 500 20 933.9 37345

600 24 305.4 1018 12215 600 24 1345 53781
10.3.2 Error limitsunder reference conditions
Fully filled £ 1% of measuring value (v 3 1 m/s)

£ 0.5% of measuring vdue + 5 mnv/s (v <1 m/s)
Partly filled £ 1% of full scale vaue (full scaevdue? 1 m/s)
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11 Block diagram
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ADC printed circuit board, analog/digital converter (terminals 1, 2, 3, 20 and 30)
- Signal processor protected against overload, for quick and precise processing of flow peaks up to and exceeding
20 m/s or 60 ft/s.

- Digital signal processor, sequential control and test routines.

- Patented high-resolution andog/digital converter, digitally controlled and monitored.

- Input amplifier dlowing control of potentia of signd line shieding (bootstrap).
- User parameter and internal calibration values are stored in separate EEPROM S (easily replaceable)

FSV printed circuit board, field current supply (terminals 7 and 8)
- Large signal-to-noise ratio owing to low-loss field current supply with high frequencies and high currents.

- Pulsed direct current which is precisely controlled eectronicdly, for the magnetic coils of the primary head.

- Operating and calibrating data are stored in an EEPROM so the PCB can be easily replaced without the need for
re-caibration.

BDE printed circuit board, motherboard

- Largeilluminated LC display.

- 15 keys for operator control of signa converter.

- Can be retrofitted with optional operator control by bar magnet.

- Digtribution of generd signals such as ImoCom bus, power supply.

I/0O printed circuit board, inputs and outputs

- Groups, input and outputs are galvanically isolated from each other and from all other circuits.

- Power supply source for the inactive inputs and outputs.

- Specific supply source for the inactive inputs and outputs.

- Specific Krohne circuit KSA 04 for fine quantization of output pulses across a wide dynamic range.

- Active current output | (e.g. 0/4 — 20 mA) with load control

- Pulse output P for electronic totdizers, max. 10 Hz.

- Pulse output A1 for electromechanical totalizers, max. 50 Hz, can aso be used as status output A1.

- Severa status outputs A1, A2, D1, D2.

- Control inputs C1 and C2.

ImoCom bus plug

Connecting external operating and testing devices, e.g. RS232 adapter and CONFIG software for operator control of

signa converter by MS-DOS PC or laptop.

Slotsfor plug-in modules, for upgrading or converting the signal converter
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12 Measuring principle

The TIDALFLUX IFM 4110 PF is an electromagnetic flowmeter with an integrated capacitive level measurement system,
designed for eectrically conductive process liquids.

The flow rate Q(t) through thetubeis. Q(t) =v X A
v = flow veocity of liquid product
A = wetted area of tube section.

Fow velocity v is determined on the basis of the known el ectromagnetic measurement principle. The two measuring
electrodes are located in the lower part of the measuring tube, on alevel of approx. 0.1 X inside tube diameter in order to get a
reliable measurement down to alevel of 10%.

The wetted area A is computed from the known inside diameter of the tube by the patented capacitive level measurement
system that is built into the measuring tube liner. The required electronics unit is accommodated in a compact housing that is
mounted on top of the primary head. Communicating with the separate IFC 110 PF converter is by way of an RS485
interface.
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Part E Index
Keyword Sect. No. | Fct. No. Keyword Sect. No. Fct. No.
A Electronic totalizer 253,58 1.06
A1 status or 2nd pulse output 2.5.3, 2.5.6, 1.07, 3.07 Electromechanical totalizer 253,256,58, | 1.07,3.07
5.8,5.18 517
A1/A2 status outputs 2.5.4,25.6, 1.07,1.08 Entry (programming) 4
59 Error 45
Abbreviations 1.34,21,41, Error list 45
4.4 Error (messages)
ADC see andog/digital converter - eliminate 45
Additional function = option 6.2, 6,4, 10.2 - limits 10.3.2
Andog/digital converter 45,12 - reset (delete) 4.6
Applications 517 3.06 - search 7.1 et seq.
Automatic range change 2.5.6,5.20 1.05, 1.07-1.10 EU standards page 0/4
External totalizers 253,256,58 | 1.06,1.07
B
Bar magnet 42,6282 F
Block diagram 11 F = forward flow 44,51,5.15 1.04-1.07, 3.02
BTS bootstrap signal line 153 Factory setting(s) 257
Fatal error 45
C Field current supply 5.13,10.3,11, 12
C1/C2 control inputs 255,256, 111,112
5.10 Flow 6.5, 6.6
Cablelength 155 - pulsating 6.6 3.06
Characteristic of outputs 5.16 - quickly changing 4.4,51,5.15
Code for entering setting level 5.12 3.04 Flow direction 44,51 3.02
CONFIG software 6.4 Flow rate 44,51 3.02
Connection and operating points Flow velocity 253,58 3.03
- front panel 42 Frequency output, see pulse output | 4.4,5.1 1.06
- printed circuit boards 85 Full-scale range 1.01,3.02
Connection diagrams Functional check 7.3
- GS 8 A simulator 7.7 - hardware information 7.2 2.02
- IFC 110 PF/IFS 4000 15.6 - measuring range 7.6
PF 2.5.6 - primary head 7.7
- inputs/ outputs 255,4.4,5.10 - signal converter 7.7
Control inputs C - setpoint readings 75
Conversion factor 44,514 3.05 - system 71
- volume 44,5.14 3.05 - zero 4.1 3.03
- time 25.2,57 Function level 1.01 et seq.,
Current output | 2.01 et seq.,
41,43 1.01 et seq.
D 254,256, |1.09 110 Function of keys 44
D1/D2 status outputs 5.9 Function(s) 81,859
4.4 Fuses
Data 45
Dataerror 152 G 44,513
Datainterface 41-4.3 GK primary head constant 3.02
Datalevel 46 Grounding 12,14
Delete error messages 10.1.2, 10.2.2 - primary head 23,156
Dimensions 21 - signal converter 156
Disconnection 42,54 1.04 - system 77
Display 44,511 3.01 GS 8 A primary simulator
- languege 6.6
- unsteady 153 H
DSsignd line Hardware 7.3
- information 5.18 2.02
E 251,255, - setting(s) 7.4 3.07
E+/E- internal power supply for 56 - test 6.1, page 0/4 2.03
inputs/outputs 2.5.3,25.6, 1.06 Hazardous areas 54
EC electronic totalizer 5.8 Height measurement 1.04
25 ’), 57
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Electrica connection 7.7 | page 0/4
- GS 8 A simulator 256 | = current output 6.4,85 1.05
- inputs 256 |EC standard
- outputs 15,23 IMoCom bus (plug)
- power supply 15 Inputs/outputs 5.16
- primary head page 0/4 - characteristics 256
Electromagnetic compatibility - connection diagrams
44 Primary head 44,513
- setting 5.10 111,112 - constant GK 7.6
- control inputs 5.7 1.05 - testing 7.7
- current output 5.8 1.06, 1.07, 3.07 Primary simulator GS8 A 41
- pulse outputs 5.9 1.07-1.10, 3.07 Program configuration 4.1-4.3
- status outputs 6.7 Prograrnming range (entry |n) 11,14, 15.6,
- steady voltage with Protective conductor PE 21,23
empty tube 11,21,22 6.5,6.6
Installation location 6.4,10.2 Pulsating flow
Interface adapter RS 232 21,256,5.6 Pulse 44,58 3.06
Internal power supply (E+/E-) - duration (width) 44,58
- outputsP 44,58 1.06, 1.07
K 41-43 - pervolume 44,58 1.06, 1.07
Keys - pertime 44,58 1.06, 1.07
Key combinations for 4.6 - width 253,58 1.06, 1.07
- deleting errors 41-4.3 Pulse output (frequency output) 1.06, 1.07
- entering the setting level | 4.1-4.3 1.06, 1.07
- leaving the setting level | 4.6 Q 44,51
- resetting the totalizer Q =flow rate 44,51
Q100% 1.01, 3.02
L 44,511 3.01 1.01, 3.02
Language of display texts 4.2,4.4,54 R 4.4,5.15
LCD display 54 1.04 R =reverse flow
Level measurement 3,4.2,85 Range change 2.5.6,5.20 1.04-1.07, 3.02
Light-emitting diode (LED) 2.5.4,25.6, 1.07-1.10 - aytomatic 2.5.6,5.20
Limit (indicator) 5.19 - externd 44,51 1.06, 1.07-1.10
Range setting 1.06, 1.07-1.10
Line voltage see power supply 44,53 1.03 Replacement 8.3,84,85 3.02
Low-flow cutoff (SMU) - dectronic unit 8.1
- power supply fuse(s) 4.6
M 44,513 3.03 Resetting of totalizer E3 last but one
Magnetic field frequency 4.2,6.2,82 Return of signal converter (form) page
Magnetic sensors 41 1.00, 2.00, 3.00
Main menu level 41-4.3 1.00, 2.00, 3.00 Return to 4.1-4.3
Main menus 12 - function level 4.1-43
Measuring principle 41,44 - main menu level 4.1-4.3
Menu 44,513 3.02 - measuring mode 41-43
Meter size 4.2,6.2,82 - submenu level 44,515
MP magnetic sensors Reverse flow (R) 6.4
RS 232 adapter 1.04-1.07, 3.02
N 6.6
Noise suppression 54,55 1.04 S 254,44,59
Number format of display S = status output 44,74
Selfcheck 41 1.07-1.10
(0] 53 1.03 Setting level 3.07
Off value for low-flow cutoff 53 1.03 1.00 et seq.,
On value for low-flow cutoff 6.2,6.4,10.3 2.00 et seqg.,
Option(al) = supplementary Signa converter 42,85 3.00 et seq..
equipment 9 - connect. and operating
Order numbers 5.4 1.04 parameters 23
Overflow (display) - connection of power
Overranging 252,256, 1.05 supply 1032
- | (current output) 5.7 - eror limits 717577
25.3,25.6, 1.06, 1.07 - functional checks 22
- P(pulse output) 5.8 - location 4.1-43
- operation/operator 10.2
253,4.4.58 control 819
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P 85 - power input 84,85,9
P = pulse outputs 6.4 - power supply fuses 9
PCB = printed circuit board 11,14, 156, - PCB’s 10.2,10.3
PC software 21,23 - spareparts 1.5.3 et seq.
PE = protective conductor - technical data 77
15,23 Signa linesDSand BTS 44,53
Power supply 45,77 Simulator GS8 A 6.4
- connection 10.1, 10.2 SMU = low flow cutoff 9 1.03
- failure 10.1, 10.2 Software 3
- frequency 25.1,25.6, Spare parts see Order numbers 254,44,59
- input 5.6 Start-up 4.1-4.3
- internd 251,101, Status output 1.07-1.10
10.2 Submenu level
- voltage 85 5.2
44,513 T
Printed circuit board (PCB) T = time constant 1.02
Primary constant GK 10.1.2,10.2.2
Technical data 10.3.2
- dimensionsand weight | 10.2,10.3
- error limits 21, 256,
- signal converter 5.18 3.07 (1.06, 1.07)
Terminas 7.1 et seq.
5.2
Tests see functional checks 55 1.02
Time constant T 1.06
Totdlizer (internal, electronic)
U 44,54
Unit 44,51 1.04
- display 44,58 1.01
- flow 6.6 1.06, 1.07
- pulseoutput 44,514
Unsteady display, outputs 3.05
User-defined unit
44,51
\% page 0/4, 3.03
v = flow velocity 1.1etseq.
VDE standards 2.1etseq.
10.1.2,10.2.2
W
Weight (dimensions)
7.1
Z 3.03
Zero check (setting)
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|f you need to return flowmetersfor testing or repairing to Krohne

Y our electromagnetic flowmeter has been carefully with the following model confirming that the flowmeter is
manufactured and tested by a company with 1SO 9001 safe to handle.

certification. If the flowmeter has been operated with toxic, caustic,

If installed and operated in accordance with these flammable or water-endangering liquids, you are kindly
operating instructions, your flowmeter will rarely present requested

any problems. - to check and ensure, if necessary by rinsing or

Should you nevertheless need to return a flowmeter for neutralizing, that al cavities in the flowmeter are free from
checkout or repair, please pay strict attention to the such substances (directions on how you can find out
following points. whether the primary head has to be opened and then
Due to gtationary regulations concerning protection of the flushed out or neutralized are obtainable from Krohne on
environment and the health and safety of out personnd, request).

Krohne may only handle, test and repair returned - to enclose a certificate with the flowmeter confirming
flowmeters that have been in contact with liquidsif it is that the flowmeter is safe to handle and stating the liquid
possible to do so without risk to personnel and used.

environment. This means that Krohne can only service Krohne regret that they can not service your flowmeter
your flowmeter if it is accompanied by a certificate in line unless accompanied by such a certificate.

SPECIMEN certificate

COMPANY. ettt e e Address:
Department: ..o Name:
Tl NO.: e

TP e Krohne Order No. or Series No.:

Because thisliquid is
water-endangering ~ / toxic * / caustic * / flammable *
we have
checked that all cavitiesin the flowmeter are free from such substances ”
- flushed out and neutralized al cavitiesin the flowmeter *
(" deleteif not applicable)

We confirm that there is no risk to man or environment through any residua liquid contained in this flowmeter.

D = PR Signature;

Company stamp:
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