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1.0 PROJECT BACKGROUND

The hydraulic control system layout, including the extraction wells (EW) locations (EW-1 through EW-8), trenching
layout, and the System Control and Data Accusation (SCADA) and control panel locations is provided on Figure 1,
The hydraulic control system includes eight EWs with individual flow meters, the extraction well totalizer {EWT) flow
meter, piping and controls, and one compliance well (CW-1).

In October 2018, JAXPORT awarded Golder Contract #18-11 to manage the JAXPORT groundwater recovery
system and operations and maintenance services. Upon taking over the project from the previous consultant,
Golder Associates Inc. (Golder) discovered multiple issues with the systems operations and construction that were
outside of Golder's scope of work. These issues included: communication issues between the nine flow meters
and the telemetry system, improper wiring for telemetry system, and non-watertight electrical connections. These
issues were brought to JAXPORT's attention during the scheduled system update meetings. Due to the cost
associated with making the recommended repairs, JAXPORT authorized Golder to prepare the following
supplemental bid specifications.

1.1 Scope of Work

In general, the Scope of Work involves replacing the flow meters communication wiring, replacing transducers,
waterproofing electrical terminations, and replacing flow meters. To aid in cost estimating, the replacement parts
have been predetermined. Specification sheets are included in the appendices as specified in the following
sections.

Per JAXPORT, Golder will provide quality assurance oversight for the duration of the scope of work describe below.

PP Security Access and Scheduling Requirements

JAXPORT's security standards include the Federal Transportation Worker Identification Credential (TWIC)
program, which is administered by the Transportation Security Administration. The TWIC is required for access to
all JAXPORT terminals. Please remember that it is your responsibility to ensure that all of your employees and
other support personnel for your company have been properly screened and credentialed with the TWIC, and
the JAXPORT Business Purpose Credential. The JAXPORT prime contractor is responsible for sponsoring all
sub-contractors,

The groundwater recovery system is located on Southeast Toyota (SET) receiving facility along the St. John's River.
Prior to any work being performed, SET is to be contacted regarding site access and schedules. There will be times
when site access is denied due to ship loading and unloading. Golder will assist in scheduling all work activities.

11.2 Flow Meters Communication Wiring Replacement Summary

Per the as-builts, individual conduits were installed between the eight EWs and the EWT flow meter to the control
panel. The existing communication wiring is to be removed and replaced at the eight EWs and the EWT flow
meters, as specified below.

1.1.2.1 Extraction Well Flow Meters Communication Wiring

The existing eight EW flow meter communication wiring is to be removed and replaced with a double-shielded
twisted pair 4-20 milliampere (mA) signal, 20-gauge wire running between each of the eight EWs and the control
panel. This includes terminating the communication wiring to each EW transmitter located inside of the control
panel. Additionally, this includes terminating and potting (watertight) the communication wiring to the flow meter
sensor located inside the eight EW vaulls. A specification sheet on page 30 for the specific replacement wire is
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included in Appendix A. According to the as-builts, there is an estimated 3,488 feet of double-shielded twisted pair
4-20 mA signal, 20-gauge communication wiring that is to be installed.

1.1.2.2 Extraction Well Totalizer Flow Meter Communication Wiring

The existing EWT flow meter communication wiring is to be removed and replaced with a triple-shielded Krohne
twisted pair 4-20 mA signal, 20-gauge wire running between the EWT flow meter and the control panel. This
includes terminating and potting (watertight) the communication wiring to the EWT flow meter sensor located inside
the EWT vault. The specification sheet on page 34 for the replacement wire is included in Appendix A. According
to the as-builts, there is an estimated 645 feet of triple-shielded Krohne twisted pair 4-20 mA signal, 20-gauge
communication wiring that is to be installed.

Since this bid is to replace all the flow meter communication wiring, it's expected that the contractor will estimate
for any additional footage needed to replace the wiring and connections during the replacement activities. Locations
and distances between each of the nine flow meters and the control panel are shown on Figure 2. Extraction Well
and Compliance Well Details are shown on Figure 3,

1.1.3 Flow Meter and Sensor Replacement Summary

Per the as-builts, the Krohne flow meter sensors at the eight EWs were installed with a 3/8-inch flow tube while the
Krohne flow meter sensor installed at the EWT location was installed with a 1/2-inch flow tube. In an effort to
decrease the flow pressure within the discharge line, the EW transmitters located inside of the control panel are to
be removed and replaced along with the associated sensors. The replacement flow sensors are to be a 1-inch
nominal opening flow tube to match the 1-inch discharge line. Additionally, the EWT flow sensor is to be removed
and replaced with a 1-inch nominal opening flow tube to match the 1-inch discharge line. Extraction Well and
Compliance Well Detaiis are shown on Figure 3.

1.1.3.1 Extraction Well Flow Meter Replacements

The eight EW Krohne IFC 100 signal converters are to be removed from the control panel and replaced with a
George Fisher (GF) 9900 transmitter mounted on new GF mounting brackets. Then remove and replace the Krohne
Optiflux 1000 flow meter sensors at each EW with a 1-inch nominal opening flow tube GF 2536 Signet Rotor-X
paddlewheel flow meter sensor. The flow meter sensors are to be mounted on a GF 1-inch PVC “Tee" that is
connected to the existing discharge pipe. This includes terminating and potting (watertight) the communication
wiring to each EW transmitter and flow meter sensor. Specification sheets for the GF 9900 transmitter, mounting
brackets, GF 1-inch PVC “Tee", and the GF 2536 Signet Rotor-X paddlewheel flow meter are included in
Appendix B.

1.1.3.2 Extraction Well Totalizer Flow Meter Sensor Replacement

The EWT Krohne Optiflux 1000 “4-inch flow meter sensor is to be removed from the vault and replaced with a
Krohne Optiflux 1000 1-inch flow meter sensor. This includes terminating and potting (watertight) the
communication wiring to the EWT transmitter located in the control panel and flow meter sensor. Specification
sheets for the Krohne Optiffux 1000 1-inch flow meter sensor is included in Appendix C.

114 Waterproof Electrical Connections

Due the proximity to the groundwater table along with the vaults filling with rainwater during storm events, the
sensors and all wire terminations are to be potted {watertight) according to the manufacturer's specifications to
allow the flow meter sensors to operate while being completely submerged. Additionally, the power lead located
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inside of the EWT vault will need to be terminated and potted to the replacement flow meter sensor. Piping, Power,
and Signal Wire Diagram is shown on Figure 5.

1.1.5 Documentation

Documentation to be submitted includes all manufacture supply warranties, daily reports, calibration records, and
daily health and safety records.

Sincerely,

Golder Associates Inc.

PR Q-

Matthew A. Hampton Donald J. Miller, PEng
Senior Geologist Principal and Practice Leader
MAH/DJM/ams

Golder and the G logo are trademarks of Golder Associates Corporation

htips:/igolderassociates.sharepoint com/sites/114372/Project Files/6 Deliverables/FinallJPA Supplemental Bid Specifications Plan-Final docx
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IFC 300

Signal onverter for electromagnetic flowmeters

Electronic Revision:
ER 3.3.xx
[SW.REV. 3 3x)

The documentation is anly complete when used in combmation with the relevant
documentation for the sensor.

© KROHNE 08/2010 - 4000069803 - MA IFC 300 R04 en
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All rights reserved. It is prohibited to reproduce this documentation, or any part thereof, without
the prior written authorisation of KROHNE Messtechnik GmbH.

Subject to change without notice.

Copyright 2010 by
KROHNE Messtechnik GmbH - Ludwig-Krohne-Str, 5 - 47058 Duisburg (Germany)
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SAFETY INSTRUCTIONS

1.1 Software history

The "Electronic Rewvision” (ER] 1s consulted to document the revision status of electronic
equipment according to NE 53 for all GOC devices. It is easy to see from the ER whether

troubleshooting or larger changes in the electronic equipment have taken place and how that
has affected the compatibility.

Changes and effect on compatibility

1 Downwards compatible changes and fault repa r with no effect on operation le.g. spelling
mistakes on d splay]

2-_  Downwards compalible hardware and/or software change of interfaces

c Control input
ct Current input
X atlinputs and outpuls
4 Downwards cormpatible changes with new funct ons

Incompatible changes, 1 e electronic equ pment must be changed.

08/2010 - 4000069803 - MA IFC 300 R04 en wwnw krohne,com



SAFETY INSTRUCTIONS

°® INFORMATION!
l In the table below, “x"1s a placeholder for possible multi digit alphanumeric combinations,
depending on the available version.

Release date Electronic Revision Changes and Pocumentation
compatibility
2006-12-12
2007-02-07
1
1
2-F
1
1
ER 3.2.8x i
(SW.REV. 3.20 [3.03))
2010 ER 3.3.0x 1.2-H, 2-F, 3-X, 4 MA IFC 300 RD4

(SW.REV. 3 30 (3.04]}

) INFORMATION!
l For the measuring en ors TIDALFLUX 4000 and OPTIFLUX 7000 the software version ER 3 2 Ox
and higher [SW.REV 3.30 {3 04/} 15 valrd!

www krohne.com 08/2010 - 4000069803 - MA IFC 300 RO4 en



T SAFETY INSTRUCTIONS i

1.2 Intended use
The electromagnetic flowmneters are designed exclusively to measure the flow and conductivity

of electrically conductive, liquid media.

DANGER!
For devices used in hazardous areas, additional safety notes apply; please refer to the Ex
documentation.

WARNING!

A If the device is not used according to the operating conditions [refer to chapter “Technical data),
the intended protection could be affected

1.3 Certifications

CE marking

S

The device fulfils the statutory requirements of the following EC directives:
+ Low Voltage Directive 2006/95/EC
+ EMC Directive 2004/108/EC

as well as

+ ENA&101D
* EMC specification acc, to EN §1326/A1
e NAMUR recommendations NE 21 and NE 43

The manufacturer certifies successful testing of the product by applying the CE marking.

DANGER!
For devices used in hazardous areas, additional safety notes apply; please refer to the Ex
documentation.

08/2010 - 4000049803 - MA IFC 300 RD4 en www krohne.com




il SAFETY INSTRUCTIONS I Tl

1.4 Safety instructions from the manufacturer

1.4.1 Copyright and data protection

The contents of this document have been created with great care. Nevertheless, we provide no
guarantee that the contents are correct, complete or up-to-date.

The contents and works in this document are subject to copyright. Contributions from third
parties are identified as such. Reproduction, processing, dissemination and any type of use
beyond what is permitted under copyright requires written authorisation from the respective
author and/or the manufacturer.

The manufacturer tries always to observe the copyrights of others, and to draw on works created
in-house er works in the public domain.

The collection of personal data (such as names, street addresses or e-mail addresses) in the
manufacturer's documents is always on a voluntary basis whenever passible. Whenever
feasible, it is always possible 1o make use of the offerings and services without providing any
personal data.

We draw your attention te the fact that data transmission over the Internet [e.q. when
communicating by e-mail] may involve gaps in security. It is not possible to protect such data
campletely against a¢cess by third parties.

We hereby expressly prohibit the use of the contact data published as part of our duty to publish
an imprint for the purpose of sending us any advertising or informational materials that we have
not expressly requested.

1.4.2 Disclaimer

The manufacturer will not be liable for any damage of any kind by using its product, including,
but not limited to direct, indirect, incidental, punitive and consequential damages.

This disclaimer does not apply in case the manufacturer has acted on purpose or with gross
negligence. In the event any appticable law does not allow such limitations on implied warranties
or the exclusion of timitation of certain damages, you may, if such law applies to you, not be
subject to some or all of the above disclaimer, exclusions or limitations,

Any product purchased from the manufacturer is warranted in accordance with the relevant
product documentation and our Terms and Conditions of Sale.

The manufacturer reserves the right to alter the content of its documents, including this
disclaimer in any way, at any time, for any reason, without prior notification, and will not be liable
in any way for possible consequences of such changes.

10 www krehne.com 08/2010 - 4000069803 - MA IFC 300 R04 en
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DI SAFETY INSTRUCTIONS B

1.4.3 Product Liability and warranty

The operator shall bear responsibility for the suitability of the device for the specific purpose.
The manufacturer accepts no liability for the consequences of misuse by the operator, Improper
installation and operation of the devices [systems) will cause the warranty to be void. The
respective "Standard Terms and Canditions” which form the basis for the sales contract shall
also apply.

1.4.4 Information concerning the documentation

To prevent any injury to the user or damage to the device it is essential that you read the
information in this document and observe applicable national standards, safety requirements
and accident prevention regulations.

If this document is not in your native language and if you have any problems understanding the
text, we advise you to contact your local office for assistance. The manufacturer can not accept
responsibility for any damage or injury caused by misunderstanding of the information in this
document,

This document is provided to help you establish operating conditions, which will permit safe and
efficient use of this device. Special considerations and precautions are alse described in the
document, which appear in the form of underneath icons.

08/2010 - 4000069803 - MA IFC 300 RO4 en www krohne.com "




i SAFETY INSTRUCTIONS I e

1.4.5 Warnings and symbaols used

O @ = > > BB PP

Safety warnings are indicated by the following symbols,

DANGER!
This information refers to the immediate danger when working with electricity.

DANGER!
This warning refers to the immediate danger of burns caused by heat or hot surfaces.

DANGER!
This warning refers to the immediate danger when using this device in a hazardous atmasphere.

DANGER!

These warnings must be observed without fail. Even partial disregard of this warning can lead fo
serious health problems and even death. There is also the risk of seriously damaging the device
or parts of the operator’s plant.

WARNING!
Disregarding this safety warning, even if only in part, poses the risk of serious health problems.
There is also the risk of damaging the device or parts of the operator’s plant.

CAUTION!

Disregarding these instructions can resull in damage to the device or to parts of the operator’s
plant.

INFORMATION!
These instructions contain important infermation for the handling of the device.

LEGAL NOTICE!?
This note contains information on statutory directives and standard's.

* HANDLING
This symbol designates all instructions for actions to be carried out by the operator in the
specified sequence.
= RESULT .
This symbol refers to all important consequences of the previous actions.

1.5 Safety instructions for the operator

12

A\

WARNING!

in general, devices from the manufacturer may only be installed, commissioned, operated and
maintained by properly trained and authorized personnel,

This document is provided fo help you estabiish operating conditions, which will permit safe and
efficient use of this device.

www.krohne.com 08/2010 - 4000069803 - MA IFC 300 R04 en




DEVICE DESCRIPTION

2.1 Scope of delivery

INFORMATION!
Inspect the cartons carefully for damage or signs of rough handling Report damage to the
carrier and to the local office of the manufacturer.

o

INFORMATION!
Check th pa king list to check if you received completely all that you ordered

mie

INFORMATION!
Look at the device nameplate to ensure that the dewice is delivered according to your order
Check for the correct supply voltage printed on the nameplate

e

Figure 2-1 Scope of delivery

(D Device nthe vers on as ardered

@ Documentat on lcal brat on report, Qu ck Start CD-Rom with product de umentation for measuring sensor and s gna
converter)

@ Swgnal cable [only for remate version)

BB/2010 - 40000469803 MAIFC 300 ROZ en www krohne.com



DEVICE DESCRIPTION

Possible scope of delivery for signal converter / measuring sensor
Measuring sensor  Measuring sensor + signal converter IFC 300

Compact Remote field Remote wall- Remote rack-mounted
housing mounted housing  housing
R (28 TE) or (21 TE)

OPTIFLUX 4300 C

OPTIFLUX 5300 C

OPTIFLUX 6300 C

OPTIFLUX 7300 C
WATERFLUX 3000 WATERFLUX 3300 C WATERFLUX 3300 W
TIDALFLUX 4000 - TIDALFLUX 4300 F - -

www. krohne.com 08/2010 - 4000049803 - MA IFC 300 RO en



DEVICE DESCRIPTION

2.2 Device description

Electromagnetic flowmeters are designed exclusively to measure the flow and conductivity of
electrically conductive, liguid media.

Your measuring device is supplied ready for operation. The factory settings for the operating
data have been made 1n accordance with your order specifications.

The following versions are available:

= Compact version [the signal converter is mounted directly on the measuring sensor|

« Remote version [electrical connection to the measuring sensor via field current and signal
cable]

@

Figure 2-2. Device versions

D Cmpatve n

@ Measur ng sensor with connection bax
@ Field housing

@ Wall-mounted housing

® 19" rack-mounted hous ng

08/2010 - 4000049803 - MAIFC 300 R04 en www krohne com



DEVICE DESCRIPTION

2.2.1 Field housing

@
Figure 2-3: Construction of the field housing

@ Cover far electron ¢s and disp ay

@ Cover for power supply and Inputs/outputs term  a compartme t

@ Cover for for measuring sensor terminal comparimentwth k gs w
@ Cable entry for measuring sensor s gnal cable

® Cable entry for measuring sensor keld current able

@ Cable entry for power supply

@ Cable entry for inputs and outputs

®& Muounting plate for pipe and wal mount ng

CAUTION!

The design of the TIDALFLUX field housing is different to the standard version shown here There

15 an additional bush for the interface cable. For detailed information refer to Connection of
cables on page 63.

INFORMATION!

Each time a housing cover is opened, the thread should be cleaned and greased. Use only resm
free and acid free grease

Ensure that the housing gasket 1s properly fitted, clean and undamaged.

www.krohne com 08/2010 - 4000049803 - MA IFC 300 R04 en



DEVICE DESCRIPTION

2.2.2 Wall-mounted housing

Figure 2-4: Construction of wall-mounted housing

(D Cover far terminal compartments

@ Terminal compartment for measuring sensor

@ Terminal compartment for inputs and outputs

@ Terrminal compartment for power supply with salety cover [shock-hazard protection]
® Cable entry for signal cable

@ Cable entry for field current cable

(D Cable entry for inputs and outputs

® Cable entry for power supply

7~ @ Turn lock to the right and open the cover.
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2 DEVICE DESCRIPTION

|FC300

2.3 Nameplates

) INFORMATION!
l Look at the device nameplate to ensure that the device is delivered according to your arder.
Check for the correct supply voltage printed on the nameplate,

2.3.1 Compact version (example]

r Ty
II2GDEExya [la) 1 C T8 m
KRUHN E KEMADIATEX 2077 X T85.150°C" ©
Tombs 40 60°C

Alomeler. Dordracht NL-3313LC Do not open whan energizeqt

OO w0 C-EEx CGI0011100 Alter do-enargining delay belore opening the @
@ | smaosrseia 0344 | corvertar housing: T6 > 35 min, T5 > 10 min

Manufactured. 200X

www. krohna.com HondS creuts AB.C.D Vi < 32V In < 100 mA
Dotu €D, 730952x200

GKz1.7183 theldsfhno /6 @
(D GKL=7,3528

DN 40 mm’ 1 172 inch Y =253V

100-230 VAC -15% + 0%
@ 48.6) Hz 22 VA

Wetled materialy PFA Ta

IP6B/67  Mama typa du§ enclosura @

PED (97/2VEC):

@ PS1=40  pargp TS1<=240°'C

F52:02  bar@® T52=180°C l 5

PT =50 bar@ 7T = 20°C [FTZOO-& I

- J

Figure 2-5: Example of a nameplate for compact version

@ Approvals-related information: Ex approval, EC type test cartificate, hygienic approvals, elc.

@ Approvals-related thresholds

@ Approvale-related connection data of the inputs/outputs; Vm = max. power supply

@ Approvals-related data [e.g. accuracy class, measuring range, temperature thresholds, pressure thresholds and vis-
cosity thresholds)

@ Approvals-related pressure and temperature thresholds

@ Power supply; protection category; materials of wetted parts

@ GK/GKL values Imeasuring sensar constants); size [mm finches]; field irequency

® Product designation, serial number and manufacturing date
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IEC 300 ©

2.3.2 Remote version [example]

(1 ‘: INlomoler Derdrecht
KRDHNE NL=3313LE

'

XFC 300 F-EExCGI00 11100
SiN AOSRBSt3
Manutactered: 2005

Ce

www krohse.com
m Doku CD

GK=3 7183
GKL=7.3528
DN40mm/ 1 142 inch

Ifield = {line / &

100-230 VAC
48-83 Hz

«15% + 0%
22 WA

Wettsd malerlals PFA Ta
P66 § 67

®& ® & e

R, * 66 Ohm

9

| FT - 22004

Figure 2-4: Example of a nameplate for remote version

Ceaeues

Manufacturer

Product designation, serial number and manufacturing date

I DEVICE DESCRIPTION &

GK/GKL values [measuring sensor constants); size [mm /inches); field frequency

Power supply
Materials of wetted parts
Field coil resistance

Approvais-related data [e.g. accuracy class, measuring range, temperature thresholds, pressure thresholds and vis-

cosity thresholds)

08/2010 - 4000649803 - MA IFC 300 R04 en
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DEVICE DESCRIPTION

2.3.3 Electrical connection data of inputs/outputs [example of basic version)

4 )
PE CG Ixnwoux SIN X00(esxex
e (FE) KROHNE
o B.,A
g L{L+) .
6 N{L-} A=Aclive P=Passive NC = Notconnecled
D- PULSE OUT 7 STATUS QUT
@ Imax = 100 mA@f<= 10 Hz; = 20 mA@f<=12 kMz
D Vo=1.5V@ 10 mA; Umax = 32 VDC
i~ STATUS QUT
e & P
g Imax = 100 mA; Vmax =32 VDC
T B STATUS OUT/ CONTROL IN
® 5B P Imax=100maA
2B Von » 18 VDC, Voff < 2.5 VDC; Vmax =32 VDC
A+ A CURRENT OUT ( HART )
® A- Active ( Terminals A & A+); RLmax = 1 kohm
A p Passive ( Terminals A & A- }; Vmax =32 VDC
\, vy

Figure 2-7: Example of a nameplate for electrical connection data of inputs and outputs

@ Power supply [AC: L and N, OC: L+ and L-, PE for 2 24 VAC; FE for § 24 VAC and OC)
(@ Connection data of connection termsnal D/D-

@ Cennection data of connection terminal C/C-

@ Connection data of connection terminal 8/B-

@ Connection data of connection terminal A/A-, A+ anly aperable in the basic

* A - active mode; the signal converter supplies the power for connection of the subseguent
devices

¢ P passive mode; external power supply required for operation of the subsequent devices
e N/C connection terminals not connected
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I (NS TALLATION

3.1 Notes on installation

INFORMATION!

Inspect the cartons carefully for damage or signs of rough handling. Report damage to the
carrier and to the {ocal office of the manufacturer.

| O

INFORMATION!
Check the packing list to check if you received completely all that you ordered.

[

INFORMATION!

Look at the device nameplale to ensure that the device is delivered according to your order.
Check for the correct supply voltage printed on the nameplate.,

[

3.2 Storage

¢ Store the device in a dry, dust-free location.

* Avoid continuous direct sunlight.

* Store the device in its original packing.

* Storage temperature: -50...+70°C / -58...+158°F

3.3 Transport

Signal converter
* No special requirements,

Compact version

+ Do not lift the device by the signal converter housing.
* Do not use lifting chains.

» Totransport flange devices, use lifting straps. Wrap these around both process connections,

3.4 Installation specifications

INFORMATION!

[ ]
l The following precautions must be taken to ensure reliable installation.
*  Make sure that there is adeguate space to the sides.

* Protect the signal converter from direct sunlight and insiall a sun shade if necessary.

e Signal converters mnstatled in control cabinets require adequate cooling, e.g. by fan or heat
exchanger.

s Do not expose the signal converter to intense vibration. The flowmeters are tested for a
vibration level in accordance with IEC 68-2-3.
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INSTALLATION

3.5 Mounting of the compact version

® INFORMATION!

l The signal converter 1s mounted directly on the measuring sensor, For instaliation of the
flowmeter, please observe the instructions in the supplied product documentation for the
measuring sensor.

3.6 Mounting the field housing, remote version

® INFORMATION!
l Assembly materials and tools are not part of the delivery Use the assembly materials and tools
in compliance with the applicable occupational health and safely directives.

3.6.1 Pipe mounting

Figure 3-i: Pipe mounting of Lhe field housing
@ Fix the signal converter to the pipe.

A
- @ Fasten the signal converter using standard U-bolts and washers.
@ Tighten the nuts.
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INSTALLATION

3.6.2 Wall mounting

Figure 3-2 Wall maunting of the field hous ng

(@ Prepare the holes with the ard of the mounting plate For further information refer to Mounting
plate, field housing on page 157.

@ Use the mounting materiat and tools in compliance with the applicable occupational health
and safety directives,

@ Fasten the housing securely to the wall

W

Mounting multiple devices next to each other
©7©

az&600mm/23.6"
bz2%0 mm /9.8
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INSTALLATION

3.6.3 Turning the display of the field housing version

(N

e

Figure 3-3: Turning the display of the field housing version

The display of the field housing version can be turned in 90° increments.

(@ Unscrew the cover from the display and operation control unit.

@ Using a suitable tool, pult out the two metal puller devices to the left and right of the display.
@@ Pull out the display between the two metal puller devices and rotate it to the required posit on.
@ Slide the display and then the metal puller device back into the housing.

® Re-fit the cover and tighten it by hand.

CAUTION!
The ribbon cable of the display must not be folded or twisted repeatedly.

INFORMATION!

Each time a housing cover is opened, the thread should be cleaned and greased. Use only resin-
free and acid-free grease.

Ensure that the housing gasket is properly fitted, clean and undamaged.
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INSTALLATION E1

3.7 Mounting the wall-mounted housing, remote version

® INFORMATION!
l Assembly materials and tools are nat part of the delivery. Use the assembly materials and toof
in compliance with the applicable occupational health and safety directives

3.7.1 Pipe mounting

Figure 3-4: Pipe mounting of the wall-mounted housing

7= (D Fasten the mounting plate to the pipe with standard U-bolts, washer and fastening nut
- @ Screw the signal converter to the mounting plate with the nuts and wa hers,
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INSTALLATION

3.7.2 Wall mounting

Figure 3-5: Walt mounting of the wall-mounted housing

W

@ Prepare the holes with the aid of the mounting plate. For further information refer to Mounting
plate, wall-mounted housing on page 157.

@ Fasten the mounting plate securely to the wall.

@ Screw the signal converter to the mounting plate with the nuts and washers.

Meunting multiple devices next to each other

[a] [+] [+] [«] o [¢]
o o Co o o o
= Q [’ (e o =

a 240mm /94"
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A ELECTRICAL CONNECTIONS

4,1 Safety instructions

DANGER!
All work on the electrical connections may only be carried out with the power disconnected. Take
note of the voltage data on the nameplate!

DANGER!
Observe the national regulations for electrical instatlations!

DANGER!
For devices used in hazardous areas, additional safety notes apply; please refer to the Ex
documentation.

WARNING!

Observe without fail the local occupational health and safety regulations. Any work done on the
elecirical components of the measuring device may only be carried out by properly trained
specialisis.

> BB B

INFORMATION!
Look at the device nameplate lo ensure that the device is delivered according to your order.
Check for the correct supply voltage printed on the nameplate.

e

4.2 Important notes on electrical connection

DANGER!
A Electrical connection is carried out in confarmity with the VOE 0100 directive “Regulations for
electrical power installations with line voltages up to 1000 V" or equivalent national regulations.

CAUTION!
»  Use suitable cable eniries for the various electrical cables.

* The sensor and converter are configured together in the factory. For this reason, please
connect the devices in pairs, Ensure that the sensor constant GK/GKL [see type plates/ are
identically set,

 [fdelivered separately or when installing devices that were not conligured together, set the
converter to the DN size and GK/GKL of the sensor, refer to Function tables on page 111.
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ELECTRICAL CONNECTIONS I R

4.3 Electrical cables for remote device versions, notes

4.3.1 Notes on signal cables A and B

0
| |

INFORMATION!
The signal cables A ltype DS 300 with double shield and B (type 8TS 300) with triple shield
ensure proper transmission of measured values,

Observe the following notes:

* Lay the signal cable with fastening elements.

* Itis permissible to lay the signal cable in water or in the ground.

* Theinsulating materiat is flame-retardant to EN 50625-2-1, IEC 40322-1.

* The signal cable does not contain any halogens and is unplasticized, and remains flexible at
low temperatures.

* The connection of the inner shield is carried out via the stranded drain wire (1),

* The cannection of the auter shield is carried out via the shield (60} or the stranded drain wire
(6], depending on the housing version. Observe the following notes.

* The signal cable type B cannat be used with options with "virtual reference”!

4.3.2 Notes on field current cable C

28

A\

DANGER!

All versions except TIDALFLUX:

A non-shielded three-wire copper cable is sufficient for the field current cable. If you
nevertheless use shielded cables, the shield must NOT be connected in the housing of the signal
converter.

Only TIDALFLUX:

A shielded two-wire copper cable is used as the field current cable. The shielding MUST be
connected in the housing of the measuring sensor and signal converter.

INFORMATION!
The field current cable is not part of the scope of delivery.
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R ELECTRICAL CONNECTIONS

4.3.3 Requirements for signal cables provided by the customer

o
1

INFORMATION!
/f the signal cable was not ordered, it is to be provided by the customer. The following
requirements regarding the electrical vatues of the signal cable must be observed:

Electrical safety
» To EN 60811 [Low Voltage Directive] or equivalent national regulations,

Capacitance of the insulated conductors
* Insulated conductor / insulated conductor < 50 pF/m
* Insulated conductor / shield < 150 pF/m

Insulation resistance

s R.,>1006Qxkm
Upnax < 24V

o lrnax < 100 MA

Test voltages

¢ Insulated canductor / inner shield 500

* Insulated conductor / insulated conductor 1000 V
¢ Insulated conductor / outer shield 1000V

Twisting of the insulated conductors
» At least 10 twists per meter, important for screening magnetic fields,
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ELECTRICAL CONNECTIONS

4.4 Preparing the signal and field current cables [except TIDALFLUX)

® INFORMATION!
l Assembly material and tools are not part of the delivery. Use the assembly materials and tools
i compliance with the applicable accupational healtth and safety direchives

The electrical connection of the outer hield  different for the variou hou ng variants. Please
observe the corre ponding in tructions,

4.4.1 Signal cable A (type DS 300), construction

* Signal cable Ais a double- h ded cabl for signal transmt ion betweenth m suring
sensor and signal converter
* Bending radius: 2 50 mm / 2

®

Figure 4-1: Construction of signal cable A

@ Stranded dra n wire |1] for the inner shield [10), 1.0 mm Cu/ AWG 17 not insulated, barel
@ Insulated wire 12), 0.5 mm?2 Cu / AWG 20

@ Insulated wire (3), 0.5 mm? Cu / AWG 20

@ OQuter sheath

@ Insulation layers

@ Stranded dra nware [6] for the outer sh e d [40]
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ELECTRICAL CONNECTIONS

4.4.2 Preparing signal cable A, connection to signal converter

®
1

W

Field housing

INFORMATION!
Assembly materials and tools are not part of the delivery. Use the assembly materials and tools
tn compliance with the applicable occupational health and safely directives.

* The outside shield {60) 1 connected in the field housing directly via the shield and a clip.
* Bending radius: 50 mm/ 2

Required materials:

* PVYCinsulation tubing, 2.5 mm /0.1"

* Heat-shrinkable tubing

* Wire end ferrule to DIN 46 228 E 1.5-8 for the stranded drain wire [1)

« 2xwire end ferrule to DIN 44 228 E 0.5 8 for the in ulated conductors 2,3l

o

(40

Figure 4-2: Signal cable A, preparation for field housing

a=sB0mm/3.15"
b=10mm/0.39

@ Strip the conductor to dimension a
Trim the outer shield to dimension b and pull it over the outer sheath.

@ Cut off the inner shield (10 and the stranded drain wire (6] Make sure not to damage the
stranded dram wire (1].

@ Slde an insulating tube over the stranded drain wire (1.

@ Crimp the wire end ferrules onto the conductors (2, 3] and stranded drain wire,

® Pull the heat-shrinkable tubing over the prepared signal cable.
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ELECTRICAL CONNECTIONS

W

Wall mounted housing

INFORMATION!
Assembly materials and tools are not part of the delivery Use the assembly materials and tools
in compliance with the applicable occupational health and safety directives.

* The connect’on of the culer shield [60) is carried out in the walt-mounted housing via the
stranded drain wire [4].

= Bending radius =50 mm /2"

Required materials

* Push-on connector 6.3 mm /0.25", nsulation to DIN 46245 for conductor @ = 0.5...1 mm
AWG 20. 17

» PVYC insulation tubing, @2.5 mm /01"

* Heat-shr'nk ble tubing

* Wireendf rruleto DIN 46 228: E 1,5 8 for the stranded dra n wire {1]

e 2xwireendf rrulesto DIN 46 228 E 0.5 8 for the insulated conductors (2, 3)

Figure 4-3: Signal cable A, preparation for wall-mounted housing
a=80mm/3,15"

(D Strip the conductor to dimension a.

@ Cut off the inner shield (10) and the outer shield (60]. Make sure not to damage the stranded
drain wires 1) and [4)

@ Slide the insulation tub'ng over th stranded drain wires.

@ Crimp the push-on connector onto the stranded drain wire (6).

® Crimp the wire end ferrules onto the conductors (2, 3] and stranded drain wire (1),

@ Pull the heat-shrinkable tub'ng aver the prepared signal cable.
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ELECTRICAL CONNECTIONS

4.4.3 Length of signal cable A

® INFORMATION!

l For temperatures of the medwm above 150°C /300°F, a special signal cable and a 20
intermediate socket are necessary. These are avaiable including the changed electrical

connection diagrams.

Measuring sensor ominal size in. electrical Curve for signal
onductivity cable A

D [mm] [inchj uS/em]
OPTIFLUX 4000 F

200 2000
OPTIFLUX 5000 F 25 100

150 250
OPTIFLUX 4000 F 25..150
WATERFLUX 3000 F 25. 600

@

/ 1800

10 30
1 5 5000

re 4-4: Maximum length of signal cable A

@ Max mum length of signal cable A between the measuring sensor and signal converter [m)
@ Max mum length of signal cable A between the measurmg sensor and signal converter [ft]
@ Electrical conductivity of the medium being measured [pS/em]
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ELECTRICAL CONNECTIONS

4.4.4 Signal cable B [type BTS 300), construction

* Signal cable B is a triple-shielded cable for signal transmi  1on between the measuring
sensor and signal converter.

* Bending radius: =50 mm/ 2"

@

Figure 4-5: Construction of signal cable B

@ Stranded drain wire for the inner shield 0], 1.0 mm?2 Cu / AWG 17 [not insulated, bare
@ Insulated wire 12), 0.5 mm? Cu / AWG 20 with stranded dramn wire [20] of shield

@ Insulated wire [3], 0.5 mm? Cu / AWG 20 with stranded dra nw re 130) of shield
@ Outer sheath
® Insulation layers

® Strandeddranwire |6)f  he outer 160, 0.5 mmZ Cu / AWG 20 [not insulated, b

4.4.5 Preparing signal cable B, connection to signal converter

®
1

Field housing

INFORMATION!
Assembly materials and tools are not part of the delivery. Use the assembly materials and tools
in compliance with the applicable occupational health and safety directives.

* The outside shield (60) is connected in the field housing directly via the shield and a clip.
* Bending radius: = 50 mm /2"

Required materials

* PVYCinsulation tubing, @2.0...2.5 mm / 0.08...0.1"

» Heat-shrinkable tubing

« Wire end ferrule to DIN 46 228: E 1.5-8 for the stranded drain wire (1)

* 4 wire end ferrules to DIN 46 228: E 0.5-8 for the insulated conductors 2 and 3 and the
stranded drain wires [20, 30)
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ELECTRICAL CONNECTIONS

18] )]
(201

(30)

1}
160 (201

30

Figure 4-4: Signal cable B, preparation for field housing

a=80mm /215"
b=10mm/0.39"

@ Strip the conductor to dimension a.

@ Trim the ouler shield to dimension b and pull it over the outer sheath.

@ Cut off the inner shield [10), the stranded drain wire [6) and the shields of the insulated con-
ductors. Make sure not to damage the stranded drain wires (1, 20, 30).

@ Slide the insulation tubing over the stranded drain wires (1, 20, 301,

® Crimp the wire end ferrules onto the conductors and stranded drain wires.

@ Pull the heat-shrinkable tubing over the prepared signal cable.

W
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ELECTRICAL CONNECTIONS

e

W

Wall-mounted housing

INFORMATION!
Assembly materials and tools are not part of the delivery Use the assembly materials and tools
in compliance with the applicable occupational health and safety directives

e The connection of the outer shield (601 1s carried out in the wall-mounted housing via the
stranded drain wire [6).

* Bending radius: 2 50 mm / 2"

Required materials:

* Push-on connector 6.3 mm / 0.25", insulation to DIN 44245 for conductor @ 0.5. 1mm /
AWG 20..17

* PVC insulation tubing, 2.5 mm /0.i"

* Heat-shrinkable tubing

* Wire end ferrule to DIN 44 228: E 1.5-8 for the stranded drain wire {1]

s 4 wire end ferrules to DIN 46 228: E 0.5-8 for insulated conductors 2 and 3 and the trand d
drain wires (20, 30)

200

{304

(30}

Figure 4-7: Signal cable B, preparation for wall-mounted housing
a=80mm/3.15

(@ Strip the conductor to dimen 1on a

@ Cut off the inner shield [10], the outer hield [60) and the shields for the conductor [2, 31. Make
sure not to damage the tranded drain wires (1, 4, 20, 30).

@ Slide the insulation tubing over the stranded drain wire .

@ Crimp the push-on connector onto the stranded drain wire [6).

® Crimp the wire end ferrule onto the conducters and stranded drain wires [1, 20, 30),

® Pull the heat-shrinkable tub ng over the prepared signal cable.
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4.4.6 Length of signal cable B

0
| |

INFORMATION!

ELECTRICAL CONNECTIONS

For temperatures of the medum above 150°C / 300 F, a special signal cable and a 20
intermegiate socket are necessary These are available including the changed electrical
connection diagrams

Measuring sensor

OPTIFLUX 4000 F

OPTIFLUX 5000 F

OPTIFLUX 6000 F

WATERFLUX 3000 F

Nominal size
DN[mm] [inch]
25 150

25 400

Min. electrical
conductivity

~

10

/]

7

Figure 4-8: Maximum length of signal cable B

6000

300

30
@

Curve for signal
cable B

B3
B1

(D Maximum length of signal cable B between the measuring sensor and s gnal converter [m]
@ Maximum length of signal cable B between the measuring sensor and s gnal converter [ft]

@ Electrical conduct v ty of the medium being measured [pS/cm]
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ELECTRICAL CONNECTIONS

4.4.7 Preparing field current cable C, connection to signal converter

DANGER!

A non-shielded three-wire copper cable 1s  ufficient for the field current cable. If you
nevertheless use shielded cables, the shield must NOT be connected in the housing of the signal
convert r,

INFORMATION!
Assembly material and tool are not part of the delivery Use the assembly materials and tools
in campliance with the appli able occupational health and safety directives

e

* F dcurrent able C1 not part of the cope of delivery.
* B nding radiu : 250 mm /2"

Required materials:
¢ hi ed3wirec ppercab with ut ble heat hrinkable tubing

e DIN 6228wr ndferru :size according to the cable being used

Length and cross-section of field current cable C

0..150 0..492 3x0.75Cu @ 3x18
150...300 49 984 Ix1.50Ce @ 3x14
300...600 984 948 3x2.50Ce @ dx12

(@ Cu = copper cross-section
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ELECTRICAL CONNECTIONS

n the wall-mounted housing version the connection terminals are designed for the
llowing cable cross-sections:

Flexible cabl 15 mm?Z/AWG 14
o Soldcable 25mm?Z/AWG 12

o -
@

Figure £-9: Field current cable C, preparation for the signal converter
a=80mm/3.15"

@ Strip the conduclor to dimension a.

@ Remove any shield that is present.

@ Pull a shrinkable tube over the prepared cable.

4 Crimp the wire end ferrules onto the conductars 7, B and 9.

W
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ELECTRICAL CONNECTIONS

4.4.8 Preparing signal cable A, connection to measuring sensor

| |

W

INFORMATION!
Assembly malerials and tools are not part of the delivery. Use the assembly matertals and tools
in compliance with the applicable occupational health and safety directives,

* The outer shield [40] is connected in the terminal compartment of the measuring sensor
directly via the shield and a clip.

¢ Bending radius: 250 mm /2"

Required materiats

* PVC insulating tube, ©2.0...2.5 mm / 0.08...0.1"

* Heat-shrinkabte tubing

* Wire end ferrule to DIN 44 228: E 1.5-8 for the stranded drain wire (1)

+ 2 wire end ferrules to DIN 46 228: £ 0.5-8 for the insulated conductors (2, 3)

o >& D

@
n
(50 /\ @
. 2
3

Figure 4-10: Preparing signal cable A, connection to measuring senser

a=50mm/2"
b=10mm /039"

@ Strip the conduclor to d’'men ion a.

@ Trim the outer hield (60) to dimen ionb nd pull it over the outer sheath,

@ Removethe tranded dra’nw're (6) of the outer shield and the inner shield (10). Make sure not
to damage th stranded drain w're [1) of the inner shietd.

@ Slide an in ulating tube over the tranded drain wire (1.

® Crimp the wire end ferrule onto condu tors 2 and 3 and the stranded drain wire [1).

® Pull the heat-shrinkable tub'ng over the prepared signal cable.
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ELECTRICAL CONNECTIONS

4.4.9 Preparing signal cable B, connection to measuring sensor

® INFORMATION!
l Assembly materials and tools are not part of the delivery Use the assembly materials and tools
i compliance with the applicable occupational health and salety directives.

* The outer shield [60) is connected in the terminal compartment of the measuring sensor
directly via the shield and a clip.

+ Bending radius: 250 mm/ 2°

Required materials

¢ PVCinsulation tubing, 82.0...2.5mm /0.08..0 1"

¢ Heat-shrinkable tubing

¢« Wire end ferrule to DIN 46 228 E 1.5-8 for the stranded drain wire (1)

s 2xwire end ferrules to DIN 46 228 E 0 5-8 for the insulated conductors (2, 3)

o
=

(60 W /-\
>Co ®
®
i
(a0) ®
2
3

Figure 4-11 Preparing signal cable B, connection to measuring sensor

a=50mm/2
b=10mm/

(D Strip the conductar to dimen ton a

@ Trim the outer shield (60] to dimen 1on b and pull it over the outer sheath.

- @ Remove the stranded dra n wire (6) of the outer shield and the shields and stranded drain
wires of the insulated conductor (2, 3]. Remove the inner shield [10]. Be sure not to damage
the stranded drain wire {1].

@ Slide an insulating tube ov r the tranded drain wire (1),

® Crimp the wire end ferrule onto conductor 2 and 3 and the stranded drain wire (1).

@ Pull the heat-shrinkable tubing over the prepared signal cable.

W
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ELECTRICAL CONNECTIONS

4.4.10 Preparing field current cable C, connection to measuring sensor

W

INFORMATION!
Assembly materials and tools are not part of the delvery. Use the assembly materials and tools
in compliance with the applicable occupational heaith and safety directives

* The field current cable 15 not included in delivery.
e The shield for field current cable C can be connected to the measuring sensor.
e Bendingradws 50 mm/2"

Required materials
* Heat-shrinkable tubing
* Jwire end ferrules to DIN 44 228 s ze according to the cable being used

N
@

Figure 4-12: Field current cable C, preparation lor the measuring sensor
a=5% mm/2

@ Strip the conductor to dimension a.

@ Remave any shield that is present.

@ Pull a shrinkable tube over the prepared cable.

@ Crimp the wire end ferrules onto the conductors 7, 8 and 9.
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I ELECTRICAL CONNECTIONS

4.5 Connecting the signal and field current cables (except TIDALFLUX]}

DANGER!
Cables may only be connected when the power is switched off.

DANGER!

The device must be grounded in accordance with regulations in order to protect personnel
agamst electric shocks.

DANGER!

For devices used in hazardous areas, additional safety notes apply; please refer to the Ex
documentation.

WARNING!

Observe without fail the local occupational health and safely regulations. Any work done on the
electrical components of the measuring device may only be carried out by properly trained
specialists.

> BB P
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ELECTRICAL CONNECTIONS

4.5.1 Connecting the signal and field current cables, field housing

W

e

* The outer shield of signal cable A and/or B is connecled electrically with th housing ‘a the
clip of the strain relief.

if a shielded field current cable is used, the shield must NOT be connected in the hou "ng of
the signal converter,

Bending radius- 50 mm /2"

® Jo @ @ ®

Figure 4-13 Electrical connection of the signal and field current cables, field housing

@ Remove the locking screw and open the housing cover.

@ Pass the prepared signal and field current cables through the cable entries and connect the
corresponding stranded drain wires and conductors.

@ Secure the field current cable using the clip. Any shield that is present must NOT be connect
ed,

@ Secure the signal cable using the clip. This also connects the outer shield ta the housing.
® Close the housing cover and secure it with the locking screw.

INFORMATION!

Each time a housing cover 1s opened, the thread should be cleaned and greased. Use only resin
free and acid-free grease

£nsure that the housing gasket is properly fitted, clean and undamaged

[ 4
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ELECTRICAL CONNECTIONS

4.5.2 Connecting the signal and field current cables, wall-mounted housing

W

¢ The outer shield of signal cable A and/or B 1s connected via the stranded drain wire.

s |f a shielded field current cable 1s used, the shield must NOT be connected in the housing of
the signal converter,

Bending radius: 2 50 mm/ 2"

o8
0w
o~
o3y

lalo 6 Y

A T

® Lo

L :

Figure 4-14: Electrical connection of the signal and field current cables, wall-mounted housing

)

(© Open the housing cover.

@ Pas the prepared signal cable through the cable entry and connect the carresponding strand-
ed drain wires and conductors.

@ Connect the stranded drain wire of the outer shield.

@ Pass the prepared fietd current cable through the cable entry and connect the corresponding
conductor.
Any shield that is present must NOT be connected.

® Tighten the screw connections of the cable entry and close the housing cover.

INFORMATION!
Ensure that the housing gasket is properly fitted, clean and undamaged
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ELECTRICAL CONNECTIONS

4.5.3 Connecting the signal and field current cables, 19" rack-mounted housing (28 TE)

m

B D %

(5]

@ 2 3 D 5

z w %% 2

b &5 b

d - d
sl 7

Figure 4-15: Conneclion signal cable A and field current cable

D Signalcable A
@ Shield and insutatedwre 2 nd
@ Field current cable

20)

® £he3
30}

(s)

@ n_2 2 8 9,

: K =/
Olb b O
d .I:I o [ e | = g

"IS] (200 (301 7

Figure 4-14: Conneclion signal cable B and field current cable

@ Signal cable B
@ Shield and msulated wires 2 and 3
@ Field current cable
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ELECTRICAL CONNECTIONS

4.5.4 Connecting the signal and field current cables, 19" rack-mounted housing (21 TE)

X1

2 4 &
dEm =N . d
78 9 X2
- . . H
16 18 20

Figure 4-17: Connection signal cable A and field current cable

@ Signal cable A
@ Sheld and insulated wres 2and 3
@ Field current cable

Dk —

@ (200 (30) X1

r4 - . z

2 4 & -
don == mm d

m 2 3

@ 7 B 9 X2
2z H R e b4
16 18 20

d d

Figure 4-18: Connection signal cable B and field current cable

(D Sgnalcable B
@ Shie d and insulated wre 2and 3
@ Fedcurrentcab e
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P8 ELECTRICAL CONNECTIONS [ 31

4.5.5 Connection diagram for measuring sensor, field housing

DANGER!
A The device must be grounded in accardance with requlations in order to protect personnel
against electric shacks.

* |f a shielded field current cabte is used, the shield must NOT be connected in the housing of
the signal converter,

e The outer shield of signal cable A or B in the signal converter housing is connected via the
strain relief terminal.

= Bending radius of signal and field current cable: = 50 mm /2"

* The following illustration is schematic. The positions of the electrical connection terminals
may vary depending on the housing version.

(R GLE iRy Lk
Ll
[10)= [10) ==
@ )]
1s0)[[E——=1=] [&] I} 1501 [—>}=] B 1
@ @ )] @
>[3) = I >R (=] i
@ ‘:P—l @ ‘:’—l
® @
(G0 GLEMA® | [LER |

Figure 4-19: Cennection diagram for measuring sensor, field housing

@ Electrical terminal compartment in housing of the signal converter for signal and lield current cable.
@ Signal cable A

@ Signal cable B

@ Field current cable C

@ Connection bex of measuring sensor

@ Functional ground FE
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ELECTRICAL CONNECTIONS

4.5.6 Connection diagram for measuring sensor, wall-mounted housing

DANGER!
The device must be grounded in accordance with regutations in order to protect personnel
against electric shocks.

* If ashielded field current cable is used, the shield must NOT be connected in the housing of
the signal converter.

* The outer shield of the signal cable is connected in the signal converter housing via the
stranded drain wire.

= Bending radius of signal and field current cable: 2 50 mm /2"

* The following illustratien is schematic. The positions of the electrical connection terminals
may vary depending on the housing version,

e falsel s [ 2] T 9|a|7|| || |20 3] 2]20] 1| [o]8] 7]
[10) =] i (10}
C ad () _ ® od= tél
@ ® o @
g[8l I ( >R  [=] Il
® = ® 1=

mfl 1]
[L:D]  Gllle | [TR[]) [k

Figure 4-20: Connection diagram for measuring sensor, wall-mounted housing

@ Electrical terminal compartment in housing of the signal converter for signal and field current cable.
@ Signalcable A

@ Signal cable B

@ Fietd current cable C

(® Connection box of measuring sensor

@& Functienal ground FE
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ELECTRICAL CONNECTIONS e G | FC 300

4.5.7 Connection diagram for measuring sensor, 19" rack-mounted housing (28 TE|

DANGER!
The device must be grounded in accordance with regulations in order to protect personnel
against electric shocks,

» If a shielded hield current cable is used, the shield must NOT be connected in the housing of
the signal converter,

* The outer shield of the signal cable is connected in the signal converter housing via the
stranded drain wire.

* Bending radius of signal and field current cable: = 50 mm / 2"

= The following illustration is schematic. The positions of the electrical connection terminals
may vary depending on the housing versian,

HEABRHHANEER || |2if|2z"|2z2[2§]2z°|23] Ran
{10) - (10} =—
@ ®
(opf 2 p—o ! (6002 22E 2
@ ® ® ®
Sk =l If R [#] |
L o P
® 1] ® 1]
[Tl CEE® | Do) [

Figure 4-21: Connection diagram for measuring sensor, 19" rack-mounted housing [28 TE)

D Electrical terminal compartment in housing of the stgnal converter for s gnal and field current cable.
@ Signal cable A

@ Signal cable B

@) Field current cable C

& Connection box of measuring sensor

@® Functional ground FE
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T ELECTRICAL CONNECTIONS

4.5.8 Connection diagram for measuring sensor, 19" rack-mounted housing (21 TE)

DANGER!
The device must be grounded in accardance with regulations in order to protect personnel
against electric shocks.

¢ If a shielded field current cable is used, the shield must NOT be connected in the housing of
the signal converter,

» The outer shield of the signal cable is connected in the signal converter housing via the
stranded drain wire.

+ Bending radius of signal and field current cable: = 50 mm / 2"

* The following illustration is schematic. The positions of the electrical connection terminals
may vary depending on the housing version.

o (BER | e FEEEE PR
130] (203
o =i 0] ] 1
@ @ @ @
o[z st i} 160) =] (& [l
< f

T A
* GG L) ®|° [FEM CRE

Figure &-22: Connection diagram for measuring sensor, 19" rack-mounted housing [21 TE)

@ Electrical terminal compartment in housing of the signal converter for signal and held current cable.
@ Signal cable A

@ Signal cable B

@ Field current cable ©

® Connection box of measuring sensor

@ Functional ground FE
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ELECTRICAL CONNECTIONS

4.6 Preparing and connecting the signal and field current cables (only
TIDALFLOUX)

DANGER!
Cables may only be connected when the power i1s switched off

DANGER!
The device must be grounded in ac ordan e with regulation n order to protect personnel
agamnst electric shocks

DANGER!
For devices used 1n hazardou area , additional safety note apply, please refer to the Ex
documentation

WARNING!

Observe without fail the [ al occup tional h alth and safety requlations Any work done on the
electrical components of th m asuringd vi emay nlyb  arried out by properly trained
spectalists

> BB P

4.6.1 Cable lengths

CAUTION!
The maximum allowed di tan between the flow en orand the converter is determined by the
shortest cable length

>

Interface cable maximum ngth1 600 m/ 1968 it
Type B [BTS signal cable maximum length 1s 600 m / 1948 ft,

Type A [DS] signal cable maximum length depend on the conductivity of the fluid

Electrical conductivity Maximum length
[pS/cm] {m] [t
50 120
100 200
200 400
400 600

Field current cable. The cross section of the cable determines the maximum length:

Cross section Maximum length

2x0.75 492
2x15 984
2x29
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ELECTRICAL CONNECTIONS

4.6.2 Signal cable A [type DS 300], construction

* Signal cable A is a double-shielded cable for signal transmission between the measuring
sensor and signal canverter.

e Bending radius: 250 mm / 2"

(&)

®

Figure 4-23 Construction of signal cable A

@ Stranded dra nwire {1] for the inner shield {10), 1.0 mm Cu/AWG 17 n 1 nsulated, bare]
@ Insulated wire 2], 0.5 mm? Cu / AWG 20

@ Insulated wire (3], 05 mm? Cu / AWG 20

@ Outer sheath

@ Insulation layers

® Stranded drain wire 16) f r the outer shield (60)
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ELECTRICAL CONNECTIONS

4.6.3 Preparing signal cable A, connection to signal converter

W

Field housing

INFORMATION!
Assembly materials and tool are not part of the delivery. Use the assembly materrais and tools
in compliance with the applicable occupational health and safely directives

* The outside shield {60) 1 connected in the field housing directly via the shield and a clip.
¢ Bending radivs: 250 mm / 2"

Required materials:

= PVC insulating tube, 2.5 mm /0.1"

= Heat-shrinkable tubing

* Wire end ferrule to DIN 46 228: £ 1.5-8 for the stranded dratn wire (1)

* 2wire end ferrules to DIN 46 228: E 0.5-8 for the insulated conductors (2, 3)

Figure 4-24: Signal cable A, preparation for field housing

a=80mm/3.15"
b=10mm /039

(@ Strip the conductor to dimension a.
Trim the outer shield to dimension b and pull it over the outer sheath.

{20 Cut off the inner shietd (10} and the stranded drain wire [6]. Be sure not to damage the strand-
ed drain wire {1].

@ Slide an insulating tube over the stranded drain wire (1],

@ Crimp the wire end ferrules onto the conductors (2, 3) and stranded drain wire,

® Pull the heat-shrinkable tubing over the prepared signal cable.
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ELECTRICAL CONNECTIONS

4.6.4 Prepare signal cable A, connect to measuring sensor

| |

W

INFORMATION!
Assembly materials and tools are not part of the delivery Use the assembly materials and tools
it compliance with the applicable occupational healtth and safety directives

Required materials

* PVCinsulation tubing, 2.0 2.5 mm /0.08.. 0.1"

* Heat-shrinkable tubing

* Wire end ferrule to DIN 46 228. E 1.5 8 for the twi ted tranded drain wires (1] and (4]
e 2xwire end ferrules to DIN 46 228 E 05 8 for the in ulated conducter (2, 3)

(80t - >€® /"\

11+ 18 @

2

3

Figure 4-25: Prepare signal cable A, connect ta measuring sensor
a 50mm/2

(@ Strip the conductor to dimension a.

@ Cutthe outer shields (40 and [10). Make sure not to damage the stranded drain wires (1] and
(6.

@ Twist the stranded drain wires {6} of the outer shield and the drain wire (1) of the inner shield
{10).

@ Sude an insulating tube over the stranded drain wires (1) and ().

® Crimp the wire end ferrules onto conductors 2 and 3 and the stranded drain wires 1] and {4).

® Pull the heat-shrinkable tubing over the prepared signal cable.
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ELECTRICAL CONNECTIONS

4,6.5 Signal cable B (type BTS 300), canstruction

* Signal cable B is a triple-shielded cable for signal transmission between the measuring
sensor and signal converter.

Bending radiu 250 mm /2"

®

Figure 4-26: Construction of signal cable B

(D Stranded drain wire for the inner shield (101, 1.0 mm?2 Cu/ AWG 17 [nat nsulated, bare)
@ Insulated wire (2], 0.5 mm? Cu / AWG 20 w th stranded drain wire [20] of shield
@ Insulated wire (3), 0.5 mm? Cu / AWG 20 w th stranded drain wire [30] of shield

@ Outer sheath
® Insutation layers

@ Stranded drain wire [4] for the outer shteld (40), 0.5 mm Cu / AWG 20 [nat insulated, bare)

4.6.6 Preparing signal cable B, connection to signal converter

Field housing

® INFORMATION!
l Assembly materials and tools are not part of the delivery Use the assembly materials and tools
in compliance with the applicable occupational health and safety directives,

* The outside shield [60] is connected in the field housing directly via the shield and a clip.
¢ Bending radius: 250 mm/ 2"

Required materials

* PVCinsulating tube, $2.0...2.5 mm / 0.08...0.1"

s Heat-shrinkable tubing

e Wire end ferrule to DIN 46 228: E 1.5-B for the stranded drain wire [1)

* 4wire end ferrules to DIN 46 228: E 0.5-8 for the insulated conductors 2 and 3 and the
stranded drain wires (20, 30)
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ELECTRICAL CONNECTIONS

(6l 1]

(20 ®

130}

Figure 4-27: Signal cable B, preparation for field housing

a=80mm/3 15"
b=10mm /039

@ Strip the conductor to dimen 1en a.

@ Trim the outer shieldtod m n on b and pull it over the outer sheath,

@ Cut off the inner shield (10|, the stranded drain wire (&) and the shields of the insulated con-
ductors. Make sure not to damage the stranded drain wire (1, 20, 30).

@ Slide the insulation tubing over the stranded drain wires |1, 20, 30).

® Crimp the wire end ferrules onto the conductors and stranded drain wires.

@® Pull the heat-shrinkable tubing over the prepared signal cable.

W
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ELECTRICAL CONNECTIONS

4.6.7 Preparing signal cable B, connection to measuring sensor

W

INFORMATION!
Assembly materials and {ools are not part of the delivery. Use the assembly materials and tools
in compliance with the applicable occupational health and safety directives

Required materials

+ PVC insulation tubing, ©2.0...2.5 mm / 0.08...0.1"

* Heat-shrinkable tubing

* Wire end ferrule to DIN 46 228: E 1.5-8 for the twisted stranded drain wires [1) and (4]
s 2x wire end ferrules to DIN 46 228: E 0.5-8 for the insulated conductors (2, 3)

1) %

(30)
)tg@ - ®
1) +18) @
®
2
3

Figure 4-28: Preparing signal cable B, connection to measuring sensor
a=50mm/f2"

@ Strip the conductor to dimension a.

(2 Cut the outer shields [60), [10), the hield around the insutated conductors (2, 3) and the
stranded drain wires (20, 30) . Make sure not lo damage the stranded drain wires (1) and (6.

@ Twist the stranded drainwir (6} of the outer shreld and the drain wire {1] of the inner shield
104,

@ Slide an insulating tube,over the stranded drain wire (1) and ().

® Crimp the wire end ferrule onto conductors 2 and 3 and the stranded drain wires [1] en [6]

@ Pull the heat-shrinkable tubing over the prepared ignal cable.
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ELECTRICAL CONNECTIONS

4.6.8 Preparing field current cable C, connection to signal converter

£\

®
1

W

DANGER!
A shielded two wire copper cable is used as the field current cable. The shielding MUST be
connected i the housing of the measuring sensor and signal converter.

INFORMATION!
Assembly materials and tools are not part of the delivery. Use the assembly materials and tools
in compliance with the applicable occupational health and safety directives.

 Field current cable C is not part of the scope of delivery.
* Bending radius: 2 50 mm /2"

Required materials:
* Shed d2-wire copper cable, with fitted heat-shrinkable tubing
¢ DIN 46 228 wire end ferrules. size according to the cable being used

@
@
Figure 4-29. Preparation of field current cable C
a=80mm/3 5"
b=i0mm/04"

@ Strip the conductor to dimension a.

@ Trim the outer shield to dimension b and pull it aver the outer sheath.
@ Crimp wire end ferrules onto both conductors.

@ Pull a shrinkable tube over the prepared cable.
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ELECTRICAL CONNECTIONS

4.6.9 Preparing field current cable C, connection to measuring sensor

® INFORMATION!
l Assembly materials and tools are not part of the delwvery Use the assembly materials and tools
in compliance with the applicable occupational health and safely directives.

= The field current cable 1s not part of the scope of delivery.

¢ The shield is connected in the terminal compartment of the converter directly via the shield
and a clip.

¢ The shietd is connected in the sensor via the special cable gland.
s Bending radius: =250 mm /2"

Required materials

s Shielded 2-wire insulated copper cable

+ lnsulating tube, size according to the cable being used

* Heat-shrinkable tubing

+ DIN 46 228 wire end ferrules size according to the cable being used

Figure 4-30. Preparation of field current cable C

a=125mm/5
b= 10mm/04"

(@ Strip the conductor to dimension a.
@ Trim the outer shield to dimen 1on b and pul 1t over the auter sheath.
@ Crimp wire end ferrule onto both conducter .

W
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ELECTRICAL CONNECTIONS

At flow converter side:
Connecting shielding under clamp in connection box of converter

@ @

Figure 4-31: Clamping of shields

(I Field current cable
@ Signal cable

At flow sensor side:

Connecting shielding via special cable gland
2mm f 3/32"

=y

Figure 4-32: Connecling the shield within the cable gtand

O wires

@ lsoaton

@ Shield ng

@ lsolation

(8} Feed cab e through dome nutand lamp ngin  rt and fold shield ng over clamp ng nsert. Make sure that the bra ded
sh eld overlaps the O r ng by 2 mm / 3/32"

@ Push ¢ amping insert nto body

(@ Tighten the dome nut.
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ELECTRICAL CONNECTIONS

4.6.10 Interface cable

The data interface cable is a shielded, 3 x 1.5 mm LIYCY cable. The standard length 10 m /
32.8 it is included in the delivery,

Preparing the interface cable

Figure 4-33: Preparing the interface cable

a 1W00mm/4”
b 10mm/0.4"

(D Strip the conductor to dimension a.
@ Trim the outer shield to dimension b and pull it aver the outer sheath.
@ Crimp the wire end ferrules onto the conductors 1, 2 and 3.

W

Connect the shield ng at both sides of the cable via the speciat cable gland.

Connecting shielding via special cable gtand

® 2mm f 3/32"

Figure 4-34: Connecling the shield wilhin the cable gland

@D Wres

@ Isolation

@ Shiedng

@) lsolat on

® Feed cable throughd menutand lamp ng nsert and fold sh e d ng over clamp ng insert, Make sure that the braided
shield over aps the O-rng by 2mm /3 32 .

& Pushc ampng nsert nto body

@ T ghten the dome nut

+
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ELECTRICAL CONNECTIONS

4.6.11 Connection of cables

@
@
®
Figure 4-35: Elecirical connection
(D Unscrew the cover to reach the connectors
@ Unscrew the cover to reach the connectors
@ Freld eurrent cable
@ Interface cable
® Sgna cable IDS or BTS)
Connection diagram
8 1 [z 2] e
i -E 4
=il [Wf=1=]]
l—c:::
Po@ @ ®
—< ¥
fo[nfizl [7]e] [a]e]c[o]e] [1]2]> 1

Figure 4-34: Connection diagram

(@ Protective Earth connect n P

@ Mains power neutral [N}

(® Mains power live {L

@ Field current cab e

& Interface cable

@® Signal cable. Shown is the BTS cable. In case of DS cable, do not use connectors 20 and 30,
@ Connect housing to PE
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ELECTRICAL CONNECTIONS

Flow sensors with protection class IP 68 can not be opened anymore. The cables are factory
connected and labeled as follows.

Mainy
r’fm,l 1I°d.s 41 3
Maty . sy "'_-“::m\na\s
i
Ter,
hin,
s 7-g ln\'ﬂrc.u c-0-E
Yarmind .
——

Q. O

I u

Figure 4-37: Labeled cables for IP 48 versions

(D Mains pawer (10 = blank, 11 = blue, 12 = black)

@ Field current [7 = white, 8 = greenl

@ Datainterface [black wires, C = marked "1",D marked *2*. E marked "3
@ Electrodes |1 = blank, 2 = white, 3 = red)

4.7 Grounding the measuring sensor
4.7.1 Classical method

CAUTION!
A There should be no difference in potential between the measuring sensor and the housing or
protective earth of the signal converter!

* The measuring sensor rmust be properly grounded.
+ The grounding cable should not transmit any interference voltages.
* Do not use the grounding cable to connect more than one device to ground at the same time.

* Inhazardous areas, grounding is used at the same time for equipotential bonding. Additional
- grounding instructions are provided in the separate Ex documentation, which are only
supplied together with hazardous-duty equipment,

* The measuring sensors are connected to ground by means of a functional grounding
conductor FE.

* Special grounding instructions for the various measuring sensors are provided in the
separate documentation for the measuring sensor.

 The documentation for the measuring sensor also contain descriptions on how to use
grounding rings and how to install the measuring sensor in metal or plastic pipes or in pipes
which are coated on the inside.
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ELECTRICAL CONNECTIONS

4.7.2 Virtual reference [not valid for TIDALFLUX 4000 & OPTIFLUX 7300 C)

For pipelines which are electrically insulated on the inside (e.g. have an inner liner or are made
completely out of plastic], it 1s also possible to measure withoul additional grounding rings or
electrodes.

The signal converter's input amplifier records the potentials of both measuring electrodes and a
patented method 15 used to create a voltage which carresponds to the potential of the
ungrounded medium. This voltage is then the reference potential for signal processing. That
means there are no interfering patential differences between the reference potential and the
measuring electrodes during signal processing,

Ungrounded use s also possible for systems with voltages and currents in the pipelines, e. g.
electrolysis and galvanic systems.

® INFORMATION!

l If there is a virtual reference with wall housing, voltage 1s permitted between PE/FE of the
converter and the measuring sensor!

Thresholds for measuring operation with the virtual reference

Sze ON1G/  3/8°
Electrical conduct wity 200 pS/em

Signal cable u e only A (type DS 300)
S gnal cable length 50m/ 1501t

4.8 Power supply connection

DANGER!
The device must be grounded 1n accordance with regulations in order to protect personnel
against electric shocks.

DANGER!
For devices used in hazardous areas, additional safety notes apply; please refer to the Ex
documentation:

» The protection category depends on the housing version (IP45...47 to IEC 529 / EN 60529 or
NEMA4/AX/6).

* The housings of the devices, which are designed Lo protect the electronic equipment fram
dust and moisture, should be kept well closed at all imes. Creepage distances and
clearances are dimensioned to VDE 0110 and IEC 664 far poltution severity 2. Supply circuits
are designed for overvoltage category lll and the output circuits for overvoltage category Il

* Fuse protection (ly < 16 Al for the infeed power circust, as well as a separator [switch, circuit

breaker] to isolate the signal converter must be provided close to the device.
The separator must conform to IEC 60947-1 and IEC 40947-3 and must be marked as the
saeparator for this device,
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7 ELECTRICAL CONNECTIONS [l

&b

e

[

[

100...230 VAC (tolerance range: ~15% / +10%)

* Note the power supply voltage and frequency (50...60 Hz] on the nameplate.

» The protective ground terminal PE of the power supply musl be connected to the separate U-
clamp terminal in the terminal compartment of the signal converter
For 19" rack-mounted housing please refer to the connection diagrams,

INFORMATION!
240 VAC + 5% is included in the tolerance range.

12...24 VDC (tolerance range: -55% / +30%)}
+ Note the data on the nameplate!

» When connecting to functional extra-low voltages, provide a facility for protective separation
(PELV) lacc. to VDE 0100 / VDE 0106 and/or IEC 364 / IEC 534 or relevant national
regulations).

INFORMATION!
12V0C - 10% is included in the tolerance range.

24 VAC/DC (tolerance range: AC: -15% / +10%; DC: -25% / +30%)

¢ AC: Note the power supply voltage and frequency [50...60 Hz| on the nameplate.

* DC: When connecting to functional extra-low voltages, provide a facility for protective
separation [PELV] (acc. to VDE 0100 / VDE 0106 and/or |EC 364 / |EC 536 or relevant national
regulations].

INFORMATION!
12 Vis not included in the tolerance range.
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Power supply connection (excluding 19 rack-mounted housing)

o rED N L

@ ®
@ FE + L L+
@ FE L+ N L

(D 100 ..230 VAC {-15% / +10%}, 22 VA
@ 24VDC(-55% / +30%), 12 W
@ 24VAC/DC [AC -15% / +10%, DC: -25% / +30%), 22 VA r12W

Power supply connection for 19" rack-mounted housing (28 TE)

L NN By
PE [FE}] mm
mm  NL-)

T

Power supply connection for 19 rack-mounted housing (21 TE)

X2

z

28 30 32
- = d

N L
L=l (L

INFORMATION!

For safety reasons the manufacturer has connected the 28d contacts internally to the 28z, 30z
and 32z contacts You are advised to also connect contacts 282, 30z and 32z to the externat
protective cenductor.

e

CAUTION!
Th protective conductor contacts must not be used to loop through the PE connection
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4.9 Inputs and outputs, overview

4.9.1 Combinations of the inputs/outputs (1/0s)

&8

This signal converter is available with various input/output combinations.

Basic version

¢ Has 1 current output, 1 pulse output and 2 status outputs / limit switches.

* The pulse output can be sel as status output/limit switch and one of the status outputs as a
control input.

Ex i version

* Depending on the task, the device can be configured with various output modules.
+ Current outputs can be active or passive.
* Optionally available also with Foundation Fieldbus and Profibus PA

Modular version
¢ Depending on the task, the device can be configured with various output modules.

Bus systems

e The device allows intrinsically safe and non intrinsically safe bus interfaces in combination
with additional modules.

* For connection and operation of bus systems, please note the separate documentation.

Ex option

« For hazardous areas, all of the input/output variants for the housing designs C and F with
terminal compartment in the Ex d [pressure-resistant casing or Ex e [increased safetyl
versions can be delivered.

= Please refer to the separate instructions for connection and operation of the Ex-devices,
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4.9.2 Description of the CG number

P2 % ®OQ
Figure 4-38: Marking [CS number] of the electronics medule and input/output variants

@ 1D number: 0

@ 10 number: 0 = standard, ¢ = special

@ Power supply option { measuring sensor option
@ D splay [language versions]

® (nputfoutput version [1/0)

@ 1st opticnal module for connection terminal A
@ 2nd optional module for connection terminal B

The last 3 digits of the CG number 8, ® and (D) indicate the assignment of the terminat
connections. Please see the following examptes.

Examples for CG number
100. 230 VAC & tandard display; basic 1//0 [, or |, & S,/C, & S, & Pp/S,
100 230 VAC & tandard display; modular )/O [, & Py/Sy and optional module Py/Sy & Cy
24VD & standard display; modular I/0 1, & P,/5, and optional module Pyu/Sp & 1,

Description of abbreviations and CG identifier for possible optional modules
on terminals A and B

Abbreviation ldentifier for CG No. Description

I3 Active current output

Iy Passive current output

Passive pulse, frequency, status output or Limit switch [changeablel

F Passive pulse, frequency, status output or | mit switch accord ng to
NAMUR [changeable)

Active control input
Passive control input

Active control input to NAMUR

Sﬁnal converter momitars cable breaks and short ¢ reuits ace to

EN 60947-5-6. Errors indicated on LC d splay Error message possib e
via status output

Active current input
Passive current input

Ne additional module insta led

o ™ [ o

No further module pess b e
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4.9.3 Fixed, non-alterable input/output versions

This signal converter 1 availabte w th various input/eutput combinations.

* The grey boxe inthetable denote unassigned or unused connection terminals.
* In the table, only the final digits of the CG no. are depicted.
= Connection terminal A+ only operable in the basic input/output version.

no. Connection terminals

A+ A A- B B- c c- D D-

Basic 1/0s [standard)

Ex i 10s (option)

200
300
210 latv
310 | actv
220 I, pa
tp passive
lIn, active
lin, active
lin, passive
340 lIn, passive
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CG no. Connection terminals
A+ A A- B B-

PROFIBUS PA {Ex i) (option)
DOO

b1o

Do

FOUNDATION Fieldbus (Ex i) (option)
E00

E10
V/D+

FISCO Dewice
V/D-

(D function changed by re  nnect ng
@ changeable
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4.9.4 Alterable input/output versions

This signal converter is available with various input/output combinations,

e The grey boxes in the tables denote unassigned or unused connection termm

* In the table, only the final digits of the CG no. are depicted,

+ Term. = [connection) terminal

CGno. Connection terminals
A+ A A- B-

Madular |0s (option)

PROFIBUS PA (option)

FOUNDATION Fieldbus (option)
E

PROFIBUS DP (option)

Modbus (Option)

max. 2 ophional modules for term. A+ B
max. 2 ophional modules for term. A+ B

(@ changeable
(@ not actwvated bus term nator
@ act vated bus terminator

www.krohne.com

Terminati  RxD/TxD- RxD/TxD-
onN P11 N(1l

Common  Sign. B Sign. A
D1) (C0]

Common  Sign. B
D7
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4.10 Description of the inputs and outputs

4.10.1 Current output

1

INFORMATION!

The current ouiputs must be connected depending on the version! Which /0 versions and
inputs/outputs are installed in your signal converter are indicated on the sticker in the cover of
the terminal compartment.

= All outputs are electrically isolated from each other and from all other circuits.
= All operating data and functions can be adjusted,
* Passive mode: external power U,,, £32VDBC at | €22 mA
¢ Active mode: load impedance R £ 1 k2 at | £22 mA;
R <4500 at | £ 22 mA for Ex i outputs

* Seli-monitoring: interruption or load impedance too high in the current output loop
e Error message possible via status oulput, error indication on LC display.
e Current value error detection can be adjusted.

e Automatic range conversion via threshold or control input. The setting range for the
threshold is between 5 and B0% of Qyggs,, £ 0...5% hysteresis (corresponding ratio from
smaller to larger range of 1:20 to 1:1,25),

Signaling of the active range possible via a status output (adjustable).

¢ Forward / reverse flow measurement (F/R mode| is possible.

INFORMATION!
For further information refer to Connection diagrams of inpuls and outputs on page 82 and refer
to Technical data on page 144.

DANGER!
For devices used in hazardous areas, additional safely notes apply; please refer to the Ex
documentation.
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4.10.2 Pulse and frequency output

)
| |

B> | >

T4

INFORMATION!

Depending on the version, the pulse and frequency oulputs must be connected passively or
actively or according to NAMUR EN 80947-5-61 Which I/0 version and inputs/outputs are
installed in your signal converter are indicated on the sticker in the cover of the terminal
compartment.

* All outputs are electrically isolated from each other and from all other circuits.
+ All operating data and functions can be adjusted.

¢ Passive mode:
External power supply required: U, <32 VDC

1520 mA at f < 10 kHz (averride up to f,, = 12 kHz)
15100 mA at f <100 Hz
s Active mode:
Use of the internal power supply: U, ., = 24 VDC
| <20 mA at f < 10 kHz loverride up to i, < 12 kHz)
I£20mAat <100 Hz
* NAMUR maode: passive in accordance with EN 60947-5-6, f < 10 kHz,
over range up to f,, <12 kHz
s Scaling:
Frequency output: in pulses per time unit [e.g. 1000 pulses/s at Q;gge);
Pulse output: quantity per pulse,
¢ Pulse width:

Symmetric [putse duty factor 1:1, independent of output frequency)
automatic [with fixed pulse width, duty factar approx. 1:1 al Qyqge,) or

fixed {pulse width adjustable as required from 0.05 ms...2 s)
* Forward / reverse flow measurement (F/R mode) is possible.
¢ All pulse and frequency outputs can also be used as a status output / limit switch.

CAUTION!
At frequencies above 100 Hz, shielded cables must be used to prevent radio interference,

INFORMATION!
For further information refer to Connection diagrams of inputs and outputs on page 82 and refer
to Technical data on page 144,

DANGER?
For devices used in hazardous areas, additional safely notes apply: please refer to the Ex
documentation.
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4.10.3 Status output and Limit switch

[

INFORMATION!

Depending on the version, the status outputs and limit switches must be connected passively or
actively or according to NAMUR EN 60947-5-8! Which I/0 version and inputs/outputs are
installed in your signal converter are indicated on the sticker in the cover of the terminal
compartment,

The status outputs / limit swilches are electrically isolated from each other and fram all
other circuits.

The output stages of the status outputs/limit switches during simple active or passive
operation behave like relay contacts and can be connected with any polarity.

All operating data and functions can be adjusted,

Passive mode: external power supply required:

Ueyr =32 VDC; | £ 100 mA

Active mode: use of the internal power supply:

Unom = 24 VDC; 1 220 mA

NAMUR mode: passive in accordance with EN 60947-5-6

For information on the adjustable operating states refer to Function tables on page 111,

INFORMATION!
For further information refer to Connection diagrams of inputs and outputs on page 82 and refer
to Technical data on page 144.

DANGER!
For devices used in hazardous areas, additional safely notes apply; please refer to the Ex
documentation.
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4.10.4 Control input

® INFORMATION!

l Depending on the versian, the control inputs must be connected passively or actively or
according to NAMUR EN 6094 7-5-6! Which I/0 version and inputs/outputs are installed in your

signal converter are indicated on the sticker in the cover of the terminal cempartment.

¢ All control inputs are electrically isolated from each other and from atl other circuits.
» All operating data and functions can be adjusted.
¢ Passive mode: external power supply required:

U, £32VDC

* Active mode: use of the internal power supply:
Unom = 24 VDC

* NAMUR meode: in accordance with EN 60947-5-4
lActive control input to NAMUR EN 60947-5-6: signal converter monitors cable breaks and
shaort circuits acc. to EN 60947-5-6, Errors indicated on LC display. Error messages possible
via status output.

* For information on the adjustable operating states refer to Function tables on page 111.

Y INFORMATION!
l For further information refer to Connection diagrams of inputs and outpuis on page 52 and refer
to Technical data on page 144.

DANGER!
For devices used in hazardous areas, additional safely notes apply; please refer to the Ex
documentation.
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4.10.5 Current input

® INFORMATION!

l Depending on the version, the current inputs must be connected passively or actively! Which /0
version and inputs/oulpuls are installed in your signal converter are indicated on the sticker in

the cover of the terminal compartment.

* All current inpults are electrically isolated from each other and from all other circuits.
e All operating data and functions can be adjusted.
* Passive mode: external power supply required:

U, £32VDC

= Active mode: use of the internal power supply:
Uint, nem = 24 VDC

* For infermation on the adjustable operating states refer to Function tables on page 111,

INFORMATION!
For further information refer to Connectron diagrams of inputs and outputs on page 82and refer
to Technical data on page 144,

o

DANGER!
For devices used in hazardous areas, additional safely notes apply; please refer to the Ex
documentation
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4.11 Electrical connection of the inputs and outputs

1

INFORMATION!

Assembly materals and tool are not part of the delivery U e the assembly materials and tools
in compliance with the applicable occupational health and safely directives

4.11.1 Field housing, electrical connection of the inputs and outputs

Vi

G

W

mie

DANGER!

All work on the electrical connections may only be carried out with the power disconnected Take
n te of the voltage data on the nameplate

* Forfrequ ncies above 100 Hz, shielded cables aretob u  dnorder lo reduce radiation
fromele tric Lint rferences (EMCL.

¢ Terminal A+ only operable in the basic version,

Figure 4-39. Terminal compartment {or inputs and outputs in field housing

@ Open the housing cover

@ Push the prepared cable through the cable entry and connect the necessary conductors.
@ Connect the shield if necessary.

* Close the cover of the terrminal compartment.
* Close the housing cover,

INFORMATION!

Each time a housing cover is opened, the thread should be cleaned and greased. Use only resin
free and acid-free grease

Ensure that the housing gasket is properly fitted, clean and undamaged

www krohne.com 08/2010 - 4000069803 - MA IFC 300 RO4 en



ELECTRICAL CONNECTIONS

4.11.2 Wall-mounted housing, electrical connection of the inputs and outputs

Vi

W

o

DANGER!
All work on the electrical connections may only be carried out with the power disconnected Take
note of the voltage data on the nameplate

* For frequenci s above 100 Hz, sh elded cables are to be used in order to reduce radiation
from electrical interferences (EMC) The hield must be electrically connected using
6.3 mm/ 0.25" push on connector [in ulation to DIN 446245) in the I/0 terminal
compartment

* Terminal A+1 nly operable in the ba | version.

®
>
"
vT
® o0
1ol

Figure 4-40 Connection of inputs and outputs in wall-mounted housing

@ Open the housing cover

@ Push the prepared cables through the cable entry and connect them to the supplied connector
plugs @.

@ Connect the shield if necessary.

@ Route the connector plugs with the clamped condu tor nta the sockets provided for that pur
pose,

® Close the housing cover,

INFORMATION!
Ensure that the housing gasket 1s properly fitted, clean and undamaged.
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4.11.3 19" rack-mounted housing (28 TE), electrical connection of the inputs and outputs

DANGER!
A All work on the electrical cannections may only be carried out with the power disconnected Take
note of the voltage data on the namepiate!

* For frequencies above 100 Hz, shielded cables are to be used in order to reduce effects from
electrical interferences [EMC).

e Terminal A+ is only operable in the basic version.

O

51 Ss2

D- D A+ - A

Zmm =m - == z
12 14

b b

dom == - = d

c- C B- B

"gure 4-41: Terminal compartment for inputs and outputs in rack-mounted housing
ing

o « Connect the conductor to the multipotar plug according to the illustration.
-~ * The signal cable shield is connected to the Pin S.
* Press the plug into the connector.
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4.11.4 19" rack-mounted housing (21 TE], electrical connection of the inputs and outputs

DANGER!
All wark on the electrical connections may only be carried out with the power disconnected, Take
note of the voltage data on the nameplate!

* Forfrequencies above 100 Hz, shielded cable areto b used in order to reduce effects from

electrical interferences [EMC).
Terminal A+ is only operable in the basic ver ion.

X2

b D- B B-
z - . - == H
2 4 & 10 12 14
dos = = HR =N . d
A+ A A- A+ C C-

Figure 4-42: Terminal compartment for inputs and outputs in rack-mounted housing

7~ ¢ Connecl the conductor to the multipolar plug a  ording to the illustration
- * Press the plug into the connector.

4.11.5 Laying electrical cables correctly

0 @
) ®

Figure 4-43: Protect housing from dust and water

(@ Lay the cable ina loop ju t before the housing.

@ Tighten the screw connection of the cable entry securely.

@ Never mount the hous ng with the cable entries facing upwards,
@ Seal cable entrie that are not needed with a plug.

W

08/2010 - 4000049803 - MA IFC 300 R04 en www. krohne com



ELECTRICAL CONNECTIONS

4.12 Connection diagrams of inputs and outputs

4.12.1 Important notes

® INFORMATION!

l Depending on the version, the mputs/outputs must be connected passively or actively or acc. to
NAMUR EN 60947 5 6! Which I/0 version and inputs/outputs are mnstalled in your signal

converter are indicated on the sticker in the cover of the terminal compartment

» All groups are electrically 1solated from each other and from all other input and output
circuits.

= Passive operating mode. An external power supply 1s necessary to operate [activation] the
subsequent devices (U,,,).

= Active operating mode: The signal converter supplies the power for operation [activation) of
the subsequent devices, observe max. operating data,

» Terminals that are not used should nat have any conductive connect on to other electrically
conductive parts.

DANGER!
For devices used in hazardous areas, additienal af ¢ notes apply, please refer to the Ex
documentation.

Description of used abbreviations
I, Current output active or passive

Pulse/frequency output act ve or passive
Pulse/frequency oulput passive acc. to NAMUR EN 40947-5-4
Status output/limit switch active or passive
Status output/l mit switch pas ve ace, to NAMUR EN 60947-5-6
Control input active or pass ve
Control input active acc, to NAMUR EN 60947-5-6

Signal converter monitors cable breaks and short ¢ reuits ace. to EN 60947-5-6. Errors
indicated on LC display. Error messages possible via status output.

lln, lin,  Currentinput active or pass ve
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4.12.2 Description of the electrical symbols

[ mA | mA meter -
= + 0...20 mA or 4...20 mA and other
—@— Ry 1s the internal resistance of the measuring point including the cable
R, resistance
Uayt DC voltage source (U,,,], external power supply, any connection pol;'il;
| Uant DC voltage source (U, observe conneclion polarily according to
ex connection diagrams

Uint Internal DC vollage source

+

= o Controlled internal power source in the device

Electronic or electromagnetic counter
000 At frequencies abave 100 Hz, shielded cables must be used to connect the

counters.

R; Internal resistance of the counter

Button, NO contact or similar

o

—_

Table 4-1: Description of symbals
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4.12.3 Basic inputs/outputs

CAUTION!
Observe connection polarity.

Current output active [HART®), basic 1/0s
* Unt, nom = 24 VDC nominal

= |£22mA

. RL <1kQ

— 1+ a'- I-;
Uint A-
- @
é’ A mA
L 2 0s

Figure 4-44: Current output aclive |,

Current output passive [HART®), basic I/0s
* Uint nom = 246 VDC nominal

e U,y 532VDC

¢ |<22mA

. Up218YV

* Ry<(Ugy - Ugl/ Inax

- + L
Ei——o
Uint A- U X
P |=_ .l ex

-4
@' ATUU }"%\; |

L
. %

L

Figure 4-45: Current outpul passive I,
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o
1

INFORMATION!

For frequencies abave 100 Hz, shielded cables are to be used in arder to reduce effects from
electrical interferences {EMC/,

Compact and field housing versions: Shield connected via the cable terminals in the terminal
compartment.

Wall-mounted version: Shield connected using 6.3 mm / 0.25" push-on connectors
linsulation ta DIN 46245] in the terminal compartment.

Any connection polarity.

Pulse/frequency output passive, basic I/0s

Ugyt € 32VDC

fmax in operating menu set to f,,, < 100 Hz:

1100 mA
open:
I<0.05mAat U, =32VDC

closed:
Ug max=0.2Vat1 <10 mA

Up, max = 2V at 1 <100 mA

fmax inthe aperating menu set to 100 Hz < f,, < 10 kHz:
I<20 mA

open:

[<0.05mAat U,,, =32VDC

closed:

Ug max=1.5Vatl<1 mA

Up max=2.5Vat1<10mA

Ug, max = 5.0V at | £20 mA

If the following maximum load resistance Ry, is exceeded, the load resistance R, must be

reduced accordingly by parallel connection of R:
f£100 Hz: R| .. =47kD2

f=1kHz: R hax = 10 kQ
f=10kHz: R o =1 kQ
The minimum load resistance R, is calculated as follows:
R._. min = [Uext - Uo)/ Inax

Can also be set as status output; for the electrical connection refer to status output
connection diagram,

u
D ext
a. IU" El 000
pX R

Figure 4-44; Pulse/irequency output passive Py
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™y INFORMATION!
l * Any connection polarity.

Status cutput / limit switch passive, basic 1/0s
* U, $32VDC
* | <100 mA
* RL max =47k
RL. min = erxl - UlJ] / Imax
¢ open:
1<0.05mAatU ,,=32VDC
closed
Ug, max=0.2Vat 1< 10 mA
Up, max = 2V at 1 £ 100 maA
= The output is open when the device 1s de-energized.

* Xstands for the terminals B, C or D. The functions of the connection terminals depend on the
settings refer to Function tables on page 111.

v
X ext

=\ <
MY -
p

@ I_IR

F gure 4-47. Status output / limit swilch passive 5,

Control input passive, basic I/0s

e 8Y U, 32VDC

o imax=65mAatU  24VDC
Imax =8-2mAatl ,, 32VDC

* Switching point for identifying "contact open or closed”.
Contact open {offl Uy <2.5Vwith |pgn, = 0.4 mA
Contact clo ed [on}: Ug=8Vwith |, =28 mA

an also be et as a slatus output; for the electrical connection refer to status output
annection diagram.

8 —le—.}
@ -——
(D iUo 1]
_ ext
CUSING

Figure 4-48 Control input passive Co

1gna
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4.12.4 Modular inputs/outputs and bus systems

CAUTION!
Observe connection polarity.

INFORMATION!

L ] . .
l * Forfurther information on electrical connection refer to Description of the inputs and oultputs
on page 73,

* For the electrical connection of bus systems, please refer to the separate documentation for
the respective bus systems,

Current output active [only current output terminals C/C- have HART® capability],
modular I/0s

° Umt, nom = 24 VDC

e 1522mA
. RLS 1kQ
* Xdesignates the connection terminals A, B or C, depending on the version of the signal
converter.
X
-I + -. |—
Ui1
,@' " xe on mA
@ = A\t
A

L

Figure 4-49: Current output active |,

Current output passive [only current output terminals C/C- have HART® capability],
modular |/0s

¢ Ugqs32VDC
e 1$22mA
o Ug218YV

* RLS [Uext - U:J] / I."\ax

* Xdesignates the connection terminals A, B or C, depending on the version of the signal

converter,
X ! P2
o - =)=
gl o
o
X- Uext
o

Figure 4-50: Current output passive I
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BB

INFORMATION!

For frequencies above 100 Hz, shielded cables are to be used in order to reduce effects from
electrical interferences [EMC/.

Compact and field housing versions: Shield connected via the cable terminals in the terminal
coempartment.

Wali-mounted version: Shield connected using 6.3 mm /8.25" push-on connectors
linsulation to DIN 46245/ in the terminal compartment.

Any connection polarity.

Pulse/frequency output active, modular I/0s

Unom = 24 VDC

fmax in operating menu set to f.,, £ 100 Hz:
<20 mA

open:

| <0.05 mA

closed:

Ug, nom = 26 Vat 1 =20 mA

fmax in the operating menu set to 100 Hz < f,,, < 10 kHz:
| <20 mA

open:

12£0.09 mA

closed:

Up nom =22.5Vatl=1mA

Ug, nom = 21.5V at 1 = 10 mA
Ug, nom = 19V at [ = 20 mA

If the following maximum load resistance R, is exceeded, the load resistance R must be

reduced accordingly by parallel connection of R:
f<100 Hz: R may =47 k2

F=1KkHZ: R oy = 10 KO
f 210 kHz: Ry max = 1 kQ
The minimum load resistance Ry, is calculated as follows:
RL min= |Uext - Ug) /nax

X designates the connection terminals A, B or D, depending on the version of the signal
converter.

X |
. @ - .
u
Ulnl x_ l 0 000
+ ||:_ -@ & ¥
R
Figure 4-51: Pulse / frequency output active P,
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™) INFORMATION!
l For frequencies above 100 Hz, shielded cables are to be used in order to reduce effects from
electrical interferences [EMC).

Pulse/frequency output passive, modular I/0s

[

Ugyt <32 VDC

finax in the operating menu set to f,,, s 100 Hz:
| <100 mA

open:

| £0.05 mAat Uy, =32 VDC

closed:

Upg, max=0.2Vat 110 mA

Up max=2Vat1<100mA

frmax i the operating menu set to 100 Hz < f,,, < 10 kHz:
open:
1£0.05mAat U,,, =32VDC

closed:
Up max=15VatisImA

Up max=2.5Vat1 10 mA
Up max=5Vatl<20 mA

If the following maximum load resistance Ry ., is exceeded, the load resistance R, must be

reduced accordingly by parallel connection of R:
f< 100 Hz: Ry oy = 47 k2

f<1kHz: R max = 10 kQ2

f<10kHz: R may = 1 k2

The minimum load resistance Ry, is calculated as follows:

R:.. min = [Uext - Uﬂ) / Imax

Can also be set as status output; refer to status oulput connection diagram.

X designates the connection terminals A, B or D, depending on the version of the signal
converter.

u
X ext
X- IU“ EI 000
1@ I 5 -

Figure 4-52: Pulse frequency output passive Py
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0

o
1

INFORMATION!

For frequencies above 100 Hz, shielded cables are to be used in order to reduce effects from
electrical interferences (EMC/,

Compact and field housing versions: Shield connected via the cable terminats in the terminal
compartment,

Wall-mounted version: Shield connected using 6.3 mm / 0.25" push-on connectors
linsulation to DIN 46245] in the terminal compartment.

s Any connection polarity.

Pulse and frequency output passive Py NAMUR, modular I/0

Connection in conformity with EN 40947-5-6
open:

lhorn = 0.6 mA

closed:

lhom = 3.B mA

X designates the connection terminals A, B or D, depending on the version of the signal
converter.

e é <l [’
1 IU" Upgt
] .
@
Figure 4-53: Pulse and frequency cutput passive Py to NAMUR EN 60947-5-6
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W ELECTRICAL CONNECTIONS ;A

Status output / limit switch active, modutar 1/0s

*

Observe connection polarity,
U =24 VDC

<20 mA

RL247 kO

open:

| <0.05 mA

closed:
Up nom =24V at|=20 mA

X designates the connection terminals A, B or D, depending on the version of the signal
converter,

X I
L@ -
Uit luo

+ I_:,. l_"_IR

L

Figure 4-54: Status output / limit switch aclive S,

Status output / limit switch passive, modular 1/0s

Any connection polarity.

Uext =32VDC

1= 100 mA

RL, max = 47 kQ

RH min = erxl - UEI] / |rna:(
open:

1=0.05mAat U,,, =32VDC
closed:

Up, max = 0.2Vat 1 =10 mA
U max =2V atl<100 mA
The output is open when the device is de-energized.

X designates the connection terminals A, B or D, depending on the version of the signal
converter.

X I Uext
Y S e al—-
Uy
% i 1
—r,
Figure 4-53: Status output / limit switch passive 5,
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¥2

Status output / limit switch Sy NAMUR, modular I/0s

Any connection polarity.

Connection in conformity with EN 60947-5-6

open:

lhom = 0.6 mA

closed:

lnom = 3.8 mA

The output is open when the device is de-energized.

X designates the connection terminals A, B or D, depending on the version of the signal
converter.

X | =
| (1
| =i e /]
. [ J
| IUD Uext
|:| X-
L CR Rt 1 -.
Figure 4-56: Status output / limit switch Sy to NAMUR EN 40947-5-4
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CAUTION!
Observe connection polarity,

Control input active, modular I/0s

¢ Uy =24VDC

+ External contact open:
Up nom =22V
External contact closed:
lnam = 4 MA

* Switching point for identifying “contact open or closed":
Contact open [off]: Ug<10Vwith |, =1.9 mA
Conlact closed lon]: Ugz 12V with 1, = 1.9 mA

e X designates the connection terminals A or B, depending on the version of the signal
converter,

o=
=

o U 1uo
tHi=—le -

Figure 4-57: Control input active C,
D Signal

Control input passive, modular 1/0s

s 3VsU,,$32VDC

¢ lhax=%5mAatU,, <24V
lmax=9.5mAatU,, <32V

¢ Switching point for identifying "contact open or closed”:
Contact open (off]: Up < 2.5V with | = 1.9 mA
Contact closed [on]: Ug 23V with |, = 1.9 mA

* X designates the connection terminals A or B, depending on the version of the signal
canverter.

P>
U—

o 1uo
t || Uext

Figure 4-58: Control input passive C,
@ Signal
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3 ELECTRICAL CONNECTIONS I IFC 300"

CAUTION!
Observe connection polarity.

Control input active Cy NAMUR, modular I/0s

* Connection acc. to EN 60947-5-6

* Switching point for identifying “contact open or closed":
Contact open [offl: Up nom = 6.3 Vwith |y < 1.9 mA
Contact closed (on): Up nom = 6.3 Vwith 5 > 1.9 mA

¢ Detection of cable break:
Upgz B Vwithl £0.1 mA

+ Detection of cable short circuit:
Ups1.2Vwith | 2 6.7 mA

* Xdesignates the connection terminals A or B, depending on the version of the signal

converter.
X
— 1 g I Jl;
+ R [31] [_' I_]
Uml—: luo
| X-
| - o m—— .

Figure 4-59: Control input active Cy, to NAMUR EN 40947-5-¢
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NN EL ECTRICAL CONNECTIONS

Current input active, modular 1/0s

Uint, nom = 24 VDC

1222 mA

Imax = 26 mA [electronically limited|
Ug, min=19Vatl1<22 mA

no HART

X designates the connection terminals A or B, depending on the version of the signal
converter.

g" Ui luﬂ
— + E|—‘- @

K

X
. 7
o L |
!
~a}

Figure 4-60: Current input active lin,

® Signal
@ 2-wire transmitter le.g. temperature|

Current input passive, modular |/0s

Uex <32 VDC

1222 mA
Imax = 26 MA

Ug, max =5V at 1 £22 mA

X designates the connection terminals A or B, depending an the version of the signal
converter,

5]

Figure 4-81: Current input passive ling

@ Signal
@ 2-wire transmitter le.g. temperature]
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4.12.5 Ex i inputs/outputs

A\

D)
1

DANGER!
For devices used in hazardous areas, additional safely notes apply; please refer to the £x
documentation.

INFORMATION!
For further information on electrical connection refer to Description of the inputs and oulputs on
page 73,

Current output active (only current output terminals C/C- have HART® capability), Ex i
1/0s

= Observe connection polarity.
* Ulnt, nom = 20 VDC

s [£22mA

* R 545002

* Xdesignates the connection terminals A or C, depending on the version of the signal
converter,

ekt
g X- lUn mA
+
o Ak

Figure 4-62: Current outpul active |, Exi

Current output passive [only current output terminals C/C~ have HART® capability),
Exil/Os

¢ Any connection polarity,
e U,,<32VDC

* |<22mA

. Ug 24V

* RL min = Ugyt - Upl / Imay

* Xdesignales the connection terminals A or C, depending on the version of the signal
converter.

X ! A
()
X- IUO Uext
o—()

Figure &-63: Current output passive Ip Exi
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DANGER!
A For devices used in hazardous areas, additional safety notes apply; please refer to the Ex
documentation.

® INFORMATION!
l ¢ Forfrequencies above 100 Hz, shielded cables are to be used in order to reduce effects from
electrical interferences (EMC).

* Compact and field housing versions: Shield connected via the cable terminals in the terminal
compartment.

Walt-mounted version: Shield connected using 6.3 mm / 0.25" push-on connectors
{insulation to DIN 46245] in the terminal compartment.

= Any connection polarity.

Pulse and frequency output passive Py NAMUR, Ex i 1/0s

* Connection acc. to EN 60947-5-4
* open;

lnom = 0.43 mA

closed:

Inom = 4.5 mA

* Xdesignates the connection terminals B or D, depending on the version of the signal
converter,

-@ ] R,

Figure 4-464: Pulse and frequency cutput passive Py as per NAMUR EN 40947-5-4 Exi

08/2010 - 4000059803 - MA IFC 300 R04 en viww krohne.com ¥7
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® INFORMATION!
l = Any connection polarity

Status output/limit switch Sy NAMUR, Ex i 1/0s

¢ Connection acc. to EN 60947 5-4
s open:

hhom = 0.43 mA

closed:

lnom = 4.5 MA

* The output1s clo ed when the device | de energized

* Xdesignates the connect on terminal B or D, depending on the version of the signal
converter,

=",
i .

Figure 4-635: Status output/limit switch 5) to NAMUR EN 60947-5-6 Exi

Ry
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ELECTRICAL CONNECTIONS (4

DANGER!
For devices used in hazardous areas, additional safety notes apply; please refer to the Ex
documentation.

® INFORMATION!
l *  Any connection polarity.

Control input passive, Ex i 1/0s
¢ 5.5VsU,,$32VDC

Imax =6 mAatU,,, <24V
lmax=6.9mAatU,, <32V

* Switching point for identifying “contact open or closed":
Cantact open (offl: Ug<3.5V with 1505 mA
Contact closed [on): Uy = 5.5V with | 2 4 mA

* Xdesignates the connection terminals B, if available.

X
et T
@ [::l qu u
- X- ext
o ®

Figure 4-&6; Control input passive CpExi
@ signal
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ELECTRICAL CONNECTIONS

Current input active, Ex i 1/0s

* U nom=20VDC

* 1222 mA

* Upmn=l4Vatls22mA

* In the event of a short circuit, the voltage is cut off.

* Xdesignales the connection terminals A or B, depending on the version of the signal
converter,

Figure 4-47: Current input active lin,

D Signa

@ 2-wretransmti r .9 temp t

Current input passive, Ex i 1/0s

* U, <32VDC

o 122 mA

¢ Ug max 4Vatl<22mA

* Xdesignates the connection terminals A or B, depending on the version of the signal

converter,
X |
o —a—— | —
0)]
] X lUU U Ut Ea
.l ext
® @ _.I+

Figure 4-68: Current input passive lin,

@ signal
@ 2-wire transmitter le.g. temperature)
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4.12.6 HART® connection

® INFORMATION!

]_ * In the basic l/0 the current outpul at connection terminals A+/A-/A always has HART®
capability.

* For modular /0, only the current output module for the connection terminals C/C- has
HART® capability.

HART® connection active (point-to-point)

-

® @

Figure 4-49: HART® connection active [1,)

(D Basic I/0: terminals A and A+
@ Modular I/O: terminals C- and C

@ HART® communicator

The parallel resistance to the HART® communicator must be R = 230 ©.
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HART® connection passive (Multi-Drop operation)
e | |0% 2 4 mA

* Multi-Drop mede |: Iy, 2 4 mA = g,

* U, s32VDC

¢« R22300

=]

(=]
0]
'J.

' Uext

[ Ty
-
H =
Y Y
(]
0[]

oo
i

D R R E T

[
-
®
-

Figure 4-70: HART® connection passive {l
@ Basic I/0: terminals A- and A

@ Modular I/0: terminals C- and C

@ HART® communicatar

@ Other HART®- capable devices

)
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START-UP &3

5.1 Switching on the power

Before connecting to power, please check that the system has been correctly installed,
This includes:

* The device must be mechanically safe and mounted in compliance with the regulations.
¢ The power connections must have been made in compliance with the regulations.

* The electrical terminal compartments must be secured and the covers have been screwed
on.

* Check that the electrical operating data of the power supply are correct.

” * Switching on the power.

9.2 Starting the signal converter

The measuring device, consisting of the measuring sensor and the signal converter, is supplied
ready for operation. All operating data have been set at the factory in accordance with your order
specifications,

When the power is switched on, a self test is carried out. After that the device immediately
begins measuring, and the current values are displayed.

AIEESE Ai
[ +123456  xly

_,f |
|+ 1234 y | + 123 °Y‘

i 11| |z +123456 z°

Figure 5-1: Displays in measuring mode (examples for 2 or 3 measured values)
x, y and 2 denote the units of the measured values displayed

It 1s possible to change between the two measured value windows, the trend display and the list
with the status messages by pressing the keys T and {. For information about possible status
messages, their meaning and cause refer to Status messages and diagnostic information on
page 135.
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OPERATION

6.1 Display and operating elements

® @
||

1

I 2325678 X

+3088

04

“ Aool——

o
h

3

Figure &-1; Display and operating elements |Example: llow indication with 2 measuring values)

D Indicates a possible status message in the status List
@ Tag number lis enly indicated if this number was entered previously by the operator)
@ Indicates when a key has been pressed

@ 1st measured variable in large representatian

® Bargraph indicatian

® Keys Isee table below for function and representatian in text]
@ Interface ta the GOC bus (not present in alt signal converter vers ons)
® Infrared sensor [not present in all signal converter versions)

INFORMATION!

[

€an cause incorrect operalion.

* The switching point for the 4 optical keys is located directly in front of the glass It is
recommended to activate the keys at right angles to the front. Touching them from the side

o After 5 minutes of inactivity, there is an automatic return to measuring mode. Previously
changed data is not saved,

Key Measuring mode

> Switch from measuring
mode to menu mode;
press keyfor25 s,
"Quick Start menu s
then d'splayed

! Reset of d'splay

lor? Swilch between display
pages- mea ured
valve 1+ 2, trend rage
and status pagels

Escl>+1] -

Table &-1: Description of key functionality

Menu mode

Access to d splayed
menu, then 1st
submenu s di played

Return to measuring
mode but prompt
whether the data houtd
be saved

Select menu

www krohne.com

Sub-menu or function
mode

Access to di played sub-
menu or function

Pre 1ta3tmes,
return to menu mode,
data saved

Select sub-menu or
function

Return to menu mode
without acceptance of
data

Parameter and data
mode

For numerical values,
move cursor
(highlighted in blue} one
position to the right

Return to sub-menu or
function, data saved

Use cursor highlighted
in blue to change
number, unit, selting
and to move the decimal
pont

Return to sub-menu or
function without
acceplance of data
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20 OPERATION 3

6.1.1 Display in measuring mode with 2 or 3 measured values

(D@

A 2345678 12345678 |
= +123456 iy [®
+123. 45 ¥ ‘123

- +1234.56 29

Figure 4-2: Example for display in measuring mede with 2 or 3 measured values

@ Indicates a possible status message in the status list

Q' Tag number lis anly indicated (f this number was entered previously by the operator]
@ tst measured variable in large depiction

@ Bargraph indication

® Depiction with 3 measured values

6.1.2 Display for selection of sub-menu and functions, 3 lines

° ¢ 9

’

JiN 12345 Cxxx]
@ Xxxxxx i
&-——>— Yyyyyy H—®@
O ———Zzz777

Figure 6-2: Display for selection of sub-menu and functions, 3 lines

@ Indicates a possible statys message in the status list
@ Menu, sub-menu or function name
@ Number relating to @
@ Indicates position within menu, sub-menu or tunction list
® Next menu, sub-menu or function
| _ _signalise in this line the end of the list]
@ Current menu, sub-menu or function
@ Previous menu, sub-menu or function
|_ . _signalise in this line the beginning of the list]
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6.1.3 Display when setting parameters, 4 lines

i 7
PN Vovvwyyy —  cxxx]
@ — T XOHRRXOXKXX @
@ —— Xyzxyzxyz
®—— xly
® --:-—1 .234 ... 5.678 [li—&

Figure é-4: Display when selting parameters, & lines

D Current meny, sub-menu or funct on

@ Number relating to (D

() Denote factory setting

@ Den te permissible value range

® Perm s ible value range for numeric values

@® Current y set value, unit or funchion |whan se ected, appears with white text, blue background|
This 's where the dala is changed,

@ Current parameter lopen with >}

@ Fa tory etting of parameter (non-alterable)

6.1.4 Display when changing parameters, 4 lines

@
A
@ XAOOOOOCERNK
® > Xyzxyzxyz @
® Yyyyyyyyyyy

@ Zzzzz77777777

Figure §-5: Display when changing parameters, 4 lines

@ Current meny, sub-menu or function

@ Number relating to D

D Denotes the change of a parameter [simple 1o check changed data when browstng through lists)
@ Next parameter

® Currently set data from &

® Current parameter [for selection press key », then see previous chapter]

@ Factory setting of parameter [non-atterable)
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6.1.5 Using an IR interface (option)

The optical IR interface serves as an adapter for PC-based communication with the stgnal
converter without opening the housing.

® INFORMATION!
l » This device is not part of the scope of delivery.

* For more information about activation with the functions Aé or C5.6.6 referto Function tables
onpage 171,

SN oo c x|
| zzzzZZZZZZIZZZ

| YYYYYYYYYYYYY

| » 2222277277777

Figure é-6: IR interface

@ Glass panel in front of the control and display panel
@ IR interface

@ LED Ughts up when IR interface i1s activated,
@ Suction cups

Time-out functicn

Following activation of the IR interface in Fct. Aé or C5.6.6 the interface must be properly
positioned and attached to the housing with the suction cups within 60 seconds. If this does not
happen within the specified time period, the device can be operaled using the optical keys again.
Upen activation, the LED @ lights up and the optical keys no longer function.
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6.2 Menu structure

® INFORMATION!
l Naote the key fun t n within and between the columns

Measuring mode Select | Select menu andfor sub-menu Select
meny T 47T function
and set
data
11>
Press
»25s
A quick setup > Al language >
o «
>
Py

A7 process nput

tv

A7 B target conduct.
A7 9 EF electr. factor
A7101 ldfrequency
A7 11 flow direction
1t 11>
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Measuring mode Select | Select menu and/or sub-menu Select
menu T {7 function
and set
data
Ts
Press
»25s
B test >  B1simulation > B1.1 flow speed >
« « o

B2 actual values

tv

B3 wnformation > B3 1C number
“ B3.2 process input
B3 3 SW.REV.MS
B3 4 SW.REV.UIS

B3 56 E ectromic
Revis on ER

L1 115
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Measuring mode Select | Select menuand/or sub-menu Select
menu T 47T function
and set
data
Ts
>
Fa
> C21/0 linput/Qutput) >
o o

> C31/0 counter >
« «
> C4)/0HART >
« o
> CbHdevce >
& (—l

)
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6.3 Function tables

®
1

6.3.1 Menu A, quick setup

No.

INFORMATION!

OPERATION

Depending on the device version, not all functions are available.
The description "PF aption” used in the tables only refers to the TIDALFLUX 4000 measuring
sensor/ "CAP option” only refers to the OPTIFLUX 7000 measuring sensor

Function

A1l language

Al

A2 Tag
A2

A3 reset
A3

A3

Ad.2

A33

A3

language

Tag

reset

reset errors
reset counter |
reset counter 2

reset counter 3

Settings / descriptions

Language selection depends on the device version,

Measuring point identifier [Tag no.) appears in the LC d splay header.

reset? Select no/yes

reset counter? Select no / yes (available 'f activated in C5.9.1}
resel counter? Select no /yes {available f activated in C5.9.2)
reset counter? Select no/ yes (available if activated in C5.9.3]

A4 analogue outputs (only for HART®)

Ab

A4

Ad2
AL3

AL4

A4S

08/2010 - 40000469803 - MA IFC 300 R04 en

analogue oulpuls

Applicable to all current outputs (term nals A, B and C, frequency outputs
{terminals A, Ba d D), limit witches [terminals A, B, C, and/or DT and the
1st display page / L ne 1

1) Setting for main urrent output {sets output value to “0')
Setting x.xxxxx xxx [range:0.0...20 |

(1st value = swilch ng po'nt/ 2nd value hysteres s|,
condition 2ndva ue 1sl value

2) Use fer all outputs? Make setting, se  Fct, A4.1 above !

1) Setting for ma n  urrent output [appl cable to all flow measurements]
Setting xxxxslra ge:0001...100 sr

2) Use for all outputs? Make elling, see Fet. A4.1 above !
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OPERATION

4 station address lonly for PROFIBUS)

Ad

station address

tting of device addres

4 slave address [only for MODBUS)

A5 digital outputs (onty for HART®)

Aé6 GDC IR interface

Ab

DCIR te

A7 process input

A7

The fo owin
dev ce /quic

A72

A73
AT 4
A75
A7 6

device serial no

setup.

zero calibration

size
GK
GKL

cal resistance Rsp

1) Setting for pulse output D [velume or mass value per pulse]
Setiing xxx.xxx 0 /s or ka/s

2] Use for all outputs? Make setting, see Fcl. A5.1 abave!

1) Setting for pulse output D [sels output value to "0"}
(1st value = switching paint / 2nd value = hysieresis|,
condiion: 2nd value  1stvalue

2] Use for all outpuls? Make selting, see Fct. A5.1 above!

er this funclion has been activated an optical GDC adapter can be
onnected to the LC di play. If approximately 60 seconds pass without a
connect on be ng e tabl shed or after the adapter is removed, then the
function s exited and the opt cal keys are active once again

Select break (ex t funct on without connection) /
activate (the IR interface (adapter] and nterrupt the opticat keysl

Senal no of the system

process input paramelers are on y availlab e, fthe quck ac es ha been activated in the menu “setup /

Display of actual zero cal bration va ue
Query cal brate zero?

Seltng break (return w th €| / standard lfactory setting) /

manual [disp ay last value, et new va ue, range -1.00. .+1 m/s]/
range -1.00 .+1 m/sl/

automat c [ hows the current va ue as the new zero caltbration value)

Select from s ze table

Depend ng on the electon nFet A7 4/A7.5, the Fct. C1.1.0.50 & appears
Setvalue ac 1o nameplate, range 05 .12(20}

F eld coil resistance at 20 C, range 1000.. 220 Q
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calib coil temp

targat conduct.

£F electr. factor

forward (accord ng to the arrow on the measuring sensor) or backward [ n
the oppe te d rect on to the arrow)

.3.2 Menu B, test

No. Function Settings / descriptions

B1 simulation
B1 simulation Displayed values are simulated
B1.1 flow speed Simulation of the flow speed

Select: break [exit function withaul simulation] /
set value (range: -12...+12 m/s, un t selection in Fct €5 7.7)

Query: start simulation?
Settings: no lexit function withaul simulation) / yes (start simulation]

volume flaw Volume flow simulation, sequence and settings simitar ta B1 1, see above!

X stands for one of the connection term pals A, 8, Cor D
tands for F¢t no B1.3...1 4

B1. current out X s'mu ation X

X stands for one of the connect on term nals A, B, C or D
B1. pulse output X Sequence and sett'ngs similar to B1 1, see above!

B1. frequency out X For pulse output a set number of pu ses are output n 1 s!

control input X
bmtswich X

status output X

08/2010 - 4000049803 - MA IFC 300 R04 en www krohne.com



OPERATION

Function

Settings / descriptions

flow fraction

Only valid for PF option [partly filled]!

Simulation of the flow fraction for partly filled pipes. This value is multiplied
with the normal flow measurement. 100% relates to fully filled pipes

Sequence and settings similar to B1.1, see above!

Dnly valid for PF optien [partly filled)!

Sirnulation of the evel for partly hlled pipes,

Sequence and settings similar to 81.1, see above!

B2 actual values

B2 actual values Display the current values; exit the displayed function with key &,

821 operating hours D" play the actual operating hours; exit the displayed function with key €.

B2.2 act. flow speed D'splay the actual flow speed; exit the displayed function with key &,

B2.3 act. coil temp Se also Fct. C1.1.7..C1.1.8

B2.4 electr. temperature E'sp{ljy the actual electronics temperature, exit the displayed function with

ey

B2.5 act. conductiv'ty Seealso Fet. €1.3.1..C1.3.2
With the CAP option [capacitivel and the PF option [partly filled) this
measurement is only used for empty pipe detection [Fct. C1.1 10].

B2.5 act, electr noise Seealso Fet C1.3.13..C1.3.15

B27 act, flow profile Nat valid for PF aption [partly filled)!
Seea oFet.C1.1.10..C1.1.12

B28 ct, coil res'stance D' p ay the actual resistance of the field coils depending on the current coil
temperature.

B2.9 current input A Displays the a t ve current value.

B2.10 current input B

B2.1 flow fraction Only valid for PF opt'on [partly hlled)!

O 'splay of the actua flow fraction for partly filled pipes. This value is
rmult pl'ed w'th the normal flow measurement. 100% relates to fully filled
pipes

Only valid for PF option [partly filled!!

Display of the actual level for partly filled pipes.

B3 information

B3 ‘nformation -
B3.1 C number CG number, non-alterable (1/0 version|
B32 process input Process input section
LC display:
1st line: 10 No. of the circuit board
2nd line: software version
3rd Une: production date
SW.REV MS§ Ele tron'cs and HART® software.

LC display:

1st line: IB No. of the ¢ircuit board
2nd line: software version

3rd line: production date
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Function
SW.REV.UIS

‘bus interface”

Electronic Rev s on ER

6.3.3 Menu C, setup

No.

Function

C1 process input

C1.1 calibration

ci
C1

€112
Ciaz

Cl.1.4

Cias

calibrat on

zero calibration

size

GK selection

GK

GKL

coill resistance Rsp
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OPERATION

Settings / descriptions

Settings / descriptions

Group ng of all functions related ta measuring sensor calibrat on
Display of actual zero calibration value

Query calibrate zero?

Sett ng break [return with ' key] /

standard (with factory setting| /

manual (display tast value, set new value, range -1,00...+1 m/s)/
range -1.00...+1 m/s)/

automatic [shows the current va ue as the new zero calibration value)

Select from size table
Not valid for PF option [part y | ed)!

Select the f'eld current and the active GKx values: select GK value [see
nameplate of the measuring sensor]

Select GK & GKL (both values possible / inearity lest) /
GK 1250 mApp) [only GK va ue possib &) /

GKL {125 mAppi lonly GKL values possible) /

GKH {250 maAppl lonly GKH va ues po s ble)

Depend ng on the select on n Fet €113, Fet C1.1.4 appears
Set value acc. to nameplate, range 05 .12(20}

Not valid for PF option {part y filled)!

Depending on the selection n Fet C1 13, Fct C1.1.5 appears
Set value acc. to nameplate, range 0.5 12(20)

Not valid for PF apt on lpartly f led)!

Depending on the select onn Fct C1 13, Fet C1.1.4 appears.
Set value acc. to nameplate, range 0 .12 (20

Field coilre i tance at 20 C,rang 10 00..220Q
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OPERATION

C1.1.15
C1.1.16

Function

cal b. coil temp

target conduct

EF electr factor

num of electrodes

field frequency

select settling

settling time
line frequency

act. coll resistance

Settings / descriptions

The coil temperature 15 derived fram the coil resistance at the reference
temperature.

Set coil temperature

break |return with < key)

standard [~ 20°C)

automatic |set current temperaturel, range -40 0...+200°C

Set coil resistance

break (return with « key)

standard |= setting of Fet, C1.1 7)

automatic (= calibration with the current resistance)

Not valid for PF opt on [partly f tled)!

Calculation of mass flaw with constant density of product,
range 0.1...5 kg/l

Reference value for on-s te calibration, range 1,000...50000 uS/cm

With the CAP option [capacit ve] and the PF option lpartly filled) this
measurement 1s on y used for empty p pe detection [Fet. C1.1.10)

For calculation of the conductivity bas d on the electrode impedance.

Select break [return with < keyl /

standard [with factory setting)

manual (set desired value} /

automatic [determines EF accarding to the setting in Fet. C1,1,10)

With the CAP oplion [capacitive] and the PF option [partly filled] th s
measurement s on y used for empty pipe detection [Fet. €11 10)

Selection see measuring sensor nameplate

2 electrodes [no full pipe electrode available) /

3 electrodes [w th full pipe elecirode but no grounding electrode available) /
4 electrodes [ful pipe and grounding e ectrode available)

Not valid for CAP ophion lcapac t ve} and PF option (partly filled|

Setting as on rneasurm[g sensor nameplate =
ling frequency x value [from the follow ng list)

2:4/3;2/3; Ya; 1/4;1/6,1/8,1/12,1/148, 1/34, 1/50
Select settling [special funct on|

Select: standard [fixed allocat on} /
manual (manual time setting for the settling time for the [ eld current

Only when "manual” selected in Fet. C1.1.14; range 10, .250 ms
Set line frequency.

automat’c Imea uring & sett ng, for DC systems fixed sett ng 50 Hz)
Select: 50 Hz or 60 Hz {fixed setting)

Display of the actu  resistance of the field coil for calculation of the
temperature,
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OPERATION

Ci.2 filter

hlter Grouping of all functions related to filter of measuring sensor electromics

limitation Limitatian of all flow values, before smoothing by time constant, affects a
outputs.

flow direction

t me constant

pulse filter

pulse width

pulse imitation

noise f lter

noise level

129 noise suppression

ci1.z2.0 low flow cutoff Sets output value of all outputs to 0"
x.xxx £ x.xxx m/s [f/s); range 0.0...10 m/s

[1st value = switching point / 2nd value = hysteresis),
condition: 2nd value < 1st value
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OPERATION

C1.3 self test

C1.3 self test Grouping of all fun t ons re ated to s |f test of measuring sensor
electronics

act linearity

gain Automatic test switched off / on
Select off fon
coll current
flow profile Not valid for CAP opt on [capacitivel and PF option [partly filled}!

Automatic test switched off / on
Select off fon
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OPERATION

lirmit electr. noise

act. electr. noise
C1.3.16 settling of field

C1.3.a7 diagnosis value

diagnosis value

diagnosis value

Select
off (no diagnosis) / electrode no e [act vate Fet. C1.3.13) /
terminat 2 DC (electrode DC voltagel terminal 3 OC [electrode DC vollage

C1.4 information

Sows serna number of circu t board, ¢ftware version number and
calibrat on date of ¢ reu t board

Only valid for PF opt on [partly f lled !

Shows ser al number of ¢ rcuit board, oftware version number and
calibration date of r u t board for partly filled pipes
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OPERATION

C1.5 simulation

C1.5 simulation

volume flow

flow fraction

C1.5.4 level

No. Function
€2 1/0 (Inputs/Qutputs)

C2.1 hardware

c2.i hardware

c2 terminal A
cz2a terminal B
€21.3 terminal C
C214 terminal D

Sequence see Fet B12
nly val d for PF opt on [partly [ led)

Sequence see Fct B1.3
ly valid for PF option {partly fil d !

Sequence see Fct B1.4

Settings / descriptions

Assignment of connection terminals dependent on signal converter version
act ve / passive / NAMUR

Select off [switchad off} / current autput / frequency output / pulse output /
status output / bt switch / control input / current input

Select off [switched ofil / current output / frequency output / pulse output /
status output / lmit switch / control input / current input

Select off [switched off) / current output / status output / limil switch

Select off [switched off) / frequency output / pulse outpul / status output /
Lt swatch
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OPERATION

€2.0 current out X

cz0O X stands for one of the connection terminals A, B or C
[ stands for Fet. no C2 2 (Al /C2.3(B)/C2.4 (C)
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OPERATION

2.0 frequency out X
cz.0 frequency out X
c2.0.1 pulse shape

pulse width

100% pulse rate

measurement

ange

polarity
c20.7 limitation
cz 18 low flow culoff
czde time constant
cz.0.10 wnvert signal
czonm phase shift w.r.t B

X stands for ane of the connection terminals A, B or D
[ stands for Fet no, C2.2 (Al /C2 3(B]/C2.5(D)

Specify the pulse shape.

Select symmetric (about $0% on and 50% off] / automatic [constant pulse
with about 50  on and 50% off at 100% pulse rate] / fixed {f xed pulse rate,
setting see below Fct. C2 .3 100 o pulse ratel

Select volume flow / mass flow [not valid for PF [partly filled]) / diagnas:
value / flow speed / coill temperalure / conductivity (not va id for PF [partly
filled)l and CAP (capacitvell / {evel lonly valid for PF [partly filled]]

0...100% of the measurement setin Fct. C2.00.4
0.xxxx_ [format and unit depend on the measurement, see above)
Set polanity, please note flow direction in €1.2.2!

Select both polarities {plus and minus values are displayed) / positive
polarity |d splay for negat've values = 0} / negative polarity ldisplay for
positive values = 0} / absolute value [use for the output]

Lirutation before applying the time constant.
xxx .. txxx%, range: -150...+150%

Sets output value to ‘0"

x.xxx £ x.xxx%, range: 0.0...20%

(istvalue switch ng point / 2nd value = hysteresis),
conditron 2nd value  1st value

Range 000.1...100s

Select
off [activated output generates a h gh current at the output, switch closed} /
on factivated output generales a low current at the output, switch openl

Only available when corfiguring the A or D terminal and only if cutput Bis a
pulse or frequency output [f setting in Fct. 2.5.6 is "Both polarities”, the
phase shift1s prefixed by a symbol, e.g -90° and +90°

Select off [no phase shift] / G phase shift [between outputs A or D and B,
inversion possible] / 90° phase shift [between outputs A or D and B, invers on
possible} / 180° phase sh'ft [between outputs A ar D and B, inversion

poss ble}
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OPERATION

€2.01.13 simulation Sequence see Bl frequency out X

C2.[J pulse output X

pulse shape

putse width

max. pulse rate

c2.0.9 time constant
c2.0.10 invert s gnal

c2 n phase shift w.r.t. B
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OPERATION

special functions

c2.0.12 information

cz.0.13 simulation Sequencesee Bl pu eoutput X
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OPERATION

€2.0 status output X
cz2.0 status output X
c2.0.2

Sequence see B1.00 status output X
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OPERATION

€2.0 limit switch X

c2.

c2.

c2

0.2

control input X
ntr put X

mode

invert signal

information

simulation

X stands for connection termna Aor B
O stands for Fct. no. C2 2{A) / C2.3 [B)

off [control input sw tched off] /

hald all outputs [hold current va ues, not display and counters) /

output Y (hotd current values| /

all outputs to zero [current values = 0%, not display and counters] /
output Y to zero [current value 0 o /

atl counters [reset all counters to "0") /

counter ' Z" reset [set counter 1, (2 or 3] to "07] /

stop all counters /

stop counter “Z” [stops counter 1,2 or 3] /

zero outp +stop Cnt. [all outputs 0 o, stop ail counters, not the displayl /
externa range Y [control input for external range of current output Y] - also
make this setting on current output Y [no check if current output Y 15
available] /

error reset (all resettable errors are deleted]

Select:

off [cantrol input 15 activated when a current is applied at he input by voltage
1o passive ‘nputs or a low-value resistor to active inputsl /

on lcontrol input is activated when no current is applied at the input, low
voltage ta passive inputs or a high-value resistor to active |npuls?

Serial no of the If0 board, software version no. and product on date of the
circuit board

Sequence see B 1.0 contro "nput X
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OPERATION

€2.0 current input X

information

simulation
4mA trimming
Resel to 4 mA restores the factory ca ibration
ca2.ode 20mA trimming Trimmung of the current at 20 mA
Reset to 20 mA restores the factory ca brat on
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OPERATION

No. Function
€3 1/0 counter

3 counter 1

c3.z counter 2

c3z3 counter 3

c2 1 function

c3 2 measurement
{ow flow cutoff

£i.0.4 ime constant

c3.0.5 preset value

c3.0.% reset counter

c3.00.7 set counter

stop counter

slart counter

informat on

Settings / descriptions

Set function of counter OJ
[ stands for 1, 2, 3 (= counter 1, 2, 3)
The basic version [standard) has only 2 counters!

These functions are only available far HART® devices.

Select sum counter lcounts pasitive and negative values) / +counter (counts
only the positive values) / -counter [counts only the negative values) / off
[counter 1s switched off]

Selection of the measurement for counter

Select volume flow / mass flow [not valid for PF {partly filled]]Select
volume flow / mass flow

Sets output value to "0°

[1st value = switch'ng paint / 2nd value = hysteresis),
conditton 2nd value £ 1st value

Range 000.1...100 s

If this value is reached, positive or negative, a signal 1s generated that can be
used for a status gutput at which "preset counter X* has to be set.

Presel valug [max B digils) x.xxxxx in selecied unit, see C5.7,10 + 13
Sequence see Fet AZ 2, A3.3and Al.4

Set counter {J to the desired value.

Select break |exit function] / set value (opens the editor to make the entry)
Query set counter?

Select no [exit function without setting the valuel / yes |sets the counter and
exits the function|

Counter O stops and holds the current value.

Select: no (exits the function without stopping the counterl / yes [stops the
counter and exits the function|

Start counter [ after that counter is stopped.

Select: no lexits the function without starting the counter] / yes [starts the
counter and exits the functionl

Serial no. of the I/0 board, software version no. and production date of the
circuit board
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No. Function
4 1/0 HART
1/0 HARY
Ca. PVis
C4.2 SVis
C43 TVis
Cé.b AT
C45 HART units
Cé. current out X
C4 frequency out X
Ca. HART dynamic var
No. Function
C5 device

C5.1 device info

co1 device info

C5.1.1 Tag

C5.1.2 C number

C5.1.3 device serial no.
C5.1.4 electronic serial no
€5.15 SW.REV.MS

CS.1.6 Electromic Revision ER
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Settings / descriptions

Selection / display of the 4 dynam ¢ vanables [DV] for HART®

The HART® current output [term nal A basic 1/0s or terminal C modular /0s)
always has a fixed link to the primary variables [PV]. Fixed links of the other
DVs {1-31 are only possible if add t onal analogue cutputs lcurrent and
frequency) are available, if not, the measurement can be freely sele ted
from the following list n Fet A4 1 ‘measurement”.

[Jstandsfor1,2,3or4
X stands for connection terrminals A D

Current output [primary variable)

Isecondary variable)

ltertiary variablel

{4th var able]

Changes units of DVs [dynamic var ables) in the display
Break return with « key

HART display® copies the sett ngs for the display uruts to the settings for
Dvs

Standard sets factory defaults for DVs

Shows the current analogue measured value of the linked current output.
The measurement cannel be changed!

Shows the current analogue measured value of the Unked frequency output,
if present The measurement cannot be changed!

Measurements of the dynam c vanables for HART®,

Linear measurements volume flow / mass {low [not valid for PF {partly
filled)) / diagnosis value / flow speed / conl temperature / conductivity [not
valid for PF |partly filled) and CAP [capacitive]) / level [only valid for PF
[partly fllledl?

Digital measurements counter 1/ counter 2/ counter 3/ operating hours

Settings / descriptions

Grouping of all function thal have no d rect effect on the measurem nt or
any output.

Setlable characters {max 8d g ls)
A Z,a.z0.9./-,

CG number, non-alterable | nput output versions)
Sertal no of the system,
Serial no of the electronic assembly, cannot be changed

Serial no of the ¢ rcu t board, version no of the ma n software, product an
date of the circu t board

Reference ident ficat an number, electronic revision and product on date of
the dev ce;includes al hardware and software changes
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OPERATION

C5.2 display

Cs.2
C5.2.1
c5.2.2

C5.2.3

Cb.24
C5.25

d splay -

languag Language selection depends on the device version

contra t Adjust display contrast for extreme temperatures
Setting: -9...0...49
This change takes place immediately, nat just when sett ng mode is exited!

defau td” pay Specification of the default display page that s returned to after a short
delay period.
Select: none [the current page is always activel / 1 meas page [show this
pagel / 2. meas. page (show this pagel / stalus page |show on y status
messages) / graphic page Itrend display of the 1st measurement}

self test Not available at this time.

SW.REV.UIS Serial no. of the circuit board, version ne. of user software, produ lLion date

of the circuit board

5.3 and C5.4 1, meas. page and 2. meas. page

C5.3
C5.4
c5.01

cs5 2

C5.0.4

C5.00.5

C5.00.6
C5.00.7

cs.0.8

cs.00.10

1. meas. page £ stands for 3 = meas. page 1 and 4 = meas, page 2

2. meas. page

function Specify number of measured value lines [font sizel
Select: one line / two lines / three lines

measurement 1.line Specify measurement for 1st Lne.

Select: volume flow / mass flow {not valid for PF (partly filled]] / diagnasis
value / flow speed / coil temperature / conductivity Inot valid for PF 1partly
filled]) and CAP [capacitivell / level lonly valid for PF [partly hiled)]

range 0...100% of the measurement setin Fct. €5.0.2

0...xx.xx _ _ _ [format and unit depand on the measurement)
limitation Limitation before applying the time constant.

xxx%, range -120...+120%
tow flow cutoff Sets output value to ' 0"

[1st value - switching point / 2nd value = hysteresis],
condition 2nd value st value

time constanl Range 000.1.100s
format 1.line Specify decimal places

Select automatic (adaptat on carried out automatically /
X {= none) ... X.XXXXXXXX [max. 8 digits]

measurement 2.line Specify measurement 2,line {only available if this 2.line 1s activated!)

Select bar graph (for the measurement selected in the first lne) / volume

. flow / mass flow (not valid for PF (partly filled]) / diagnosis value / flow .
speed [ counter 1/ counter 2/ counter 3/ conductmity (not valid for PF
(partly filled] and CAP [capacitive]) / coll temperature / operating hours /
level lonly valid for PF [partly filled])

format 2 Line Specify decimal places

Select automatic (adaptation carried out automatically] /
X |= none] . X XXXXXXXX [max. 8 digits)

measurament 3.line Specify measurement 3.line [onty available if this 3.ling 15 activated)

Select volume flow / mass flow [not valid for PF partly filled)l / diagnosis
value / flow speed / coil temperature / conductivity Inot valid for PF?parlly
filled) and CAP |capacitivel] / counter 1 / counter 2/ counter 3 / operating
hours / level lonly valid for PF [partly filled}} / current input A / current input
8
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format 3.line

€5.5 graphic page
C5.5 graphic page
£5.5.1 lect range
C5.5.2 range
time scale

C5.4 special functions

C5.6 special funct ons
C5 4.1 reset errors
C5.6.2 save sett ngs

load settings

password quick set

password setup

GDC IR wnterface
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OPERATION

Specify decimal places.

Select automat c (adaptation carried out autamatically] /
X {=nane) .. X XXXXXXXX [max. 8 digits)

Graphic page always shows trend curve of the measurement of the 1. meas.
page / 1.line, see Fct. C53 2

Select manual (set rang n Fet, £5.5.2)/
automatic (autemat ¢ depict'on based on the measured values)
Resel only after parameter change or after switching off and on.

Set the scaling for the Y ax” . Only available if "manuat” is set in C5,5.1,
+xxx txxx%, range -100 +100%

[1st value = lower Lt / 2nd va ue = upper imit],
cond tion istvalue 2ndvalue

Set the time scaling for the X axis, trend curve

xxxmm,range @ 100mn

reset errors?
Select nofyes

Save current sett ngs.
Select break lex t funct on without saving) / backup 1 [save in storage
{ocation 1] / backup 2 [save in storage location 2)

Query continue copy? [ annot be done afterwards|
Select no (et funct on w thout savingl / yes [copy current settings to
slorage backup 1 or backup 2]

Load saved settings.

Select break lexit function without loading} / factory settings (load 'n state
a delivered) / backup 1 [load data from slorage location 11/ backup 2 [load
data from slorage location 2| / load sensor data (faclory settings of

cal bration data?

Query continue copy? [cannot be done afterwards}
Select no |exit the funct an without sav ng/ yes [load data from the selected
storage location)

Password required to change data n the quick setup menu.
0000 [ to Qu'ck Setup menu without password)

uxxx [pas word required], range 4d git 0001...999%
Password required to change data n the setup menu.

0000 [ to Quick Setup menu without password)

wxxx [password required], range 4digit 00D1...9999

After this function has been activated an optical GDC adapter can be
connected to the LC d sp ay If approx mately 60 seconds pass wilhout a
connection be ng establi hed or after the adapter 1s removed, then the
funct onis exited and th opti a key are active once agan,

Select
break [exit function w thout connect onl /
activate (the IR interface (adapler) and interrupt the optical keysl
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OPERATION

C5.7 units

cs.7
€5.7.3

C5.7.2
C57.3

C5.7.4

C€5.7.5
C576

C5.7.7
C5.7.8
C5.7.9
€5.7.10

C5.7 11
C5.7.12

C5.7.13

C58.7.14
£57.158

€5.7.16

C5.7.17
C57.18

€5.7.1¢9

units

volume flow

Text free unit
[m3/s]*factor

mass flow

Text free unit
[ka/sl*factor

flow speed
conductivity
temperature
volume

Text free umt

[m*]*factor

mass

Text free umt

fkgl*factor

ensity

exl free unit
[kg/m?]*factor

pressure

m*/h, m/min; m¥s; Uh: Umin; s [l = litres),

ft3/h, ft¥/min; f¥/s; gal/h; gal/min; gal/s;

IG/h, 1IG/min; 16/s; cifh; cf/min; cffs;

free un't | et factor and text in the next two functions, sequence see belaw)
For lext 1o be specified refer to Sef free units on page 133

Specification of the conversion factor, based on m%/s

xxx.xxx refer to Set free units on page 133

kgfs, ka/m'n; ka/h- t/min; t/h; ofs; g/min, g/h,
Ibfs, Ib/m’n; Ib/h; ST/min; 5T/h [ST = Shori Tan), LT/h [LT = Long Tonl,
free unit Iset factor and text in the next two functions, sequence see below)

For text to be specified refer to Sef free urmis on page 133
Specification of the conversion factor, based on kg/fs
xxx.xxx refer to Sef free units on page 133
/s, it/
Slem, Sfemn
C,°F.K

m?, LiLiter]; h ; ml- gal; iG; in*; ft%; yd?, cf,
frez unit | et fa tor and text in the next two functions, sequence see below)

For text to be pecif'ed refer to Sef free umits an page 133
Specif cat’an of the conversion factor, based on m?
xxx.xxx refer to Set free units on page 133

kg, t, mg; g; b; 5T:LT; oz;
free unit [set factor and text in the next two functions, sequence see below)

For text to be specified refer to Sef free umits on page 133
Specification of the conversion factor, based on kg
xxx.xxx refer to Sel free units on page 133

kgfl, ka/m?, b/cf, Ib/qal,
free unit [sel factor and text in the next twe functions, sequence see below]

For text to be specified refer to Sef free units on page 133
Specification of the conversion facter, based on kg/m?
xxx.xxx refer to Sef free units on page 133

Pa, kPa, bar, mbar, psi [no free units possible],
only if current input available.

vearw krohne.com
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5.8 HART
C5.8.1 HART
address
message
tion
C5.7 quick setup
C5.9 quick setup
C5.9.1 et counter 1
£5.9.2 et counter 2
C59.3 set counter 3
C5.9.4 process input

6.3.4 Set free units

Free units

Texts

Vo ume flow, mass flow and density

Volume, mass
Permissible characters
Conversion factors
Desired unit
Conversion factor

Shift decimal point

08/2010 - 40100049803 - MA IFC 300 RG4 en

OPERATION

Th s funct on s only available for devices with a HART® interface!

Switch HART® communicat on on/ofi
Select

on (HART® activel current = 4.,.20 mA /
off [HART® not activel current = 0 . 20 mA
Set address for HART® operation.

Select 00 [point-to-point operation, current output has narmal function,
current = 4...20 mAl/01...15 IMult)-Drop operation, current culput has a
constant setting of 4 mAl

Set required text
A Z,a 2,0 9,/-+,"
Set required text
A.Z,a z,0 9./ -+, *

Activate quick access in qu ck setup menu; default setting qu ck setup is
active [yes)

Select ye | wtched on) / no [switched off)

Reset counter 1in qu ck setup menu?

Select yes [act vated] / no [switched off)

Reset counter 2 n qu ck setup menu?

Select yes [activated) / no (switched off}

Reset counter 30 quick setup menu?

Select yes lactvated) / no [sw tched off)

Act vate qu ck access to the mportant process input parameters
Select ye {actwatedl / no [not act vated)

Sequences to set texts and factors

3d g ts before and after the slash
xxx/?txx (max 3 digits before / after the slash)

xxx [max 3 digiis)
A.Z,a 2,0 9;/-+,*08%5%-~010_

- [unit see abovel * converston factor

Max. ? digits
T to the left and { to the right
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6.4 Description of functions

6.4.1 Reset counter in the menu "quick setup”

® INFORMATION!
l It may be necessary to activate reselting of the counter in the menu "quick setup”.
Key Display Description and setting

P
Ixe

counter 1,2 {or 3)

Measuring mode

Press and hold for 2.5 s, then release the key

Select desired count r
[Counter 3 s opt ona |

Counterha b enr et

6.4.2 Deleting error messages in the menu “quick setup”

Key

>

for?

Ixe

® INFORMATION?!
l For the detailed list of the possible error messages refer to Status m  sages and diagn
information on page 135,

Display

quick setup

language
reset
reset errors

reset?
no

reset?
yes

reset errors

Measuring mode

Description and setting

Press and hold for 2.5 s, then
release the key.

Error has been reset.
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6.5 Status messages and diagnostic information

Operational faults in device

Messages on the display Description

F errar in device

F101

F parameter

Flg2

F configuration [alse when
changing modules)

F display

F sensor electronic

F sensor global

F sensor local
F hield current local

F current in-foutput A
F current in-foutput B

F current output C
F scltware user inlerface

F hardware settings (also
when changing modules)

F hardware detection

08/2010 - 4000049803 - MA IFC 300 R04 en

Operational fault in device, mA output
3.6 mA or set fault current [depending
on the serjousness of the fault], status
output open, pulse / frequency output:
no pulses

Fault or failure of device. Parameter or
hardware error. No measurement possible

Error, operational fault in 10 1. Parameter
or hardware error. No measurement
possible

Error, operational fault of data manager,
electronic unit, parameter or hardware
error. Parameters no longer usable.

Error, operational fault in 10 2 Parameter
or hardware error. No measurement
possible.

Invalid configuration display software, bus
parameter or main software do not match
existing configuration This error also
oceurs when a module has been added or
removed without confirming the
configuration change.

Error, operational fault in display
Parameter or hardware error. No
measurement possible.

Error, operational fault in sensor
electromics Parameter or hardware error
No measurement possible.

Data error in the global data of th
measuring sensor electrontc equ pm nt

Data error n the local data of the mea urng
sensor electronic equipment

Data error n the local dataofthe f 1d
current supply

Error, operational fault in current sutput or
output for terminals A/B. Parameter or
hardware error. No measurement pos th e

Error, operational fault in current eutput for
terminal C. Parameter or hardware error
Measurement not possible

Fault revealed by CRC check of operation
software

The set hardware parameters do not match
the identif ed hardware A dialoegue appears
in the d splay

Ex st ng hardware cannot be dent f ed
Detect ve or unknown modu es

www krohne com

Actions

Repair necessary.

Group message, when one of the following
or some other severe error oc ur

Load settings (Fct. C4 6 3] backup 1,
backup 2 or factory settings) If status
message still does not d appear, replace
electromic un t.

After module change, confirm query for
changed configural on. If dev ce
conhiguration unchanged defectv , rep ace
electronicun t

Defect ve, replace electronic unit

Defect ve, replace electroncunt

Load settings (Fct. C5 6.3) (backup 1,

ba kup 2 or factory settingsl. If status

me sage stll does not disappear, replace
e ectronic unit,

Defect ve, replace electromc unit
Defect ve, replace electron c unit.

Defect ve, replace electronic un t or
nput/output module {I/0 module).

Defe t ve, replace electronic unit or output
modu e {I/0 modulel,

Replac electronic unit.

Answer queries in dialogue mode, foltow
directions.

Alter module change, confirm query for
changed cenfiguration. If device
contiguration unchanged defective, replace
electronic unit.

Replace electronic unit.



OPERATION

Messages on the display Description

Status: F _

F RAM/ROM error 101
F RAM/ROM error 102
F F eldbus

F PF sensor error

F PF sens. communication

Application error
Messages an the displa

Status: F

F application error

F emply pipe

F flow exceeding limit

F field frequency too high

F OC offset

Fopen circuit A
F apen circuit B

F open circun C

Operational fault in device, mA output

3.6 mA or set fault current [depending
on the seriousness of the fault], status
output open, pulse / frequency ocutput:
no pulses

ARA or ROM error
CRC heck.

detected during the

Malf action of the F |dbus, Profibus or FF
interface.

Modbus or Ethernet interface malfunction
(can also appear with some Profibus or FF
errors).

Malfunction reported by the level sensor.

Communication error to the leve sensor.
Either the connectic is interrupted or the
measuring sensers not powered up

Description

Application fault, device OK, but
tmeasured values affected.

Appl  tion-dependent fau t, but device
oK.
1 or 2 measuring electrodes are nat in

cantact with the medium, measured value s
et to zero. No measuremenl poss ble

Actions

fepair necessary.

Defective, replace electronic unit or
input/output module (1/0 modu e)

Actions

Application test or operator action
necessary.

Group message, when errors as de cribed
below or other applicat on errors occur

Measur ng pipe not f lled, function
dependent on Fct, C1.3.2, Check
nstallation. Or electredes comrletely
insulated e.g. by oil film Clean

he two empty pipe messages cannot appear al the same time. The difference lies In
hether the measured value s also set to zero upon the detection of an empty p pe The
ensor electron cs will use one ar the other function (setting to zero or further
easurement) depend ng on a se act on made by the user.

Measuring range exceeded, f ller sett ng
Lmits measured values. No mes age if

emply pipe.

Limitation Fet. C1.2.1, ncrease va ues

If this bt occurs sporad cally n processe w th air pockets, solid contents or low
conductivity, then either the | m t has to be increased or a pulse filter used so as to quel
the error messages and also reduce the mea urement errors.

Field frequency 1s not reaching steady state,
a measured flowvalue sst| being uppled
butl may have errors Measured va ue are
still supplied, but they are a ways too low
No message if coil broken or bridged

ADC over-ranged by OC offsels No
measurement can be performed, the f ow
set to zero No message fempty p pe

Load on current output A/B/C tao h gh,
effective current too low

www krohne com

If Fet C1.1.14 settling ime 15 set to
manual , increase value in Fet. C1 115 If
standard” 1s sel, set field frequency in
Fet €1.1.13 acc. to signal converter
nameplate.

For r mote signal converters, check the
connection of the signa cabe

Current not correct, mA output cab e has
open circuit or load too h gh Check cable,
reduce load (set < 1000 ohm).
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Messages on the display Description

Status: F _ _ __ _ Application fault, device OK, but
measured values affected.

F over range A The current or the correspending measured

F over range B valug s U m ted byaf) ter sett ng

F over range C

F over range A The pulse rate or the correspond ng
measured value (mtedbyafilt r ething

F over range B Or the demand d pulse rale  too h gh

F over range C

F active settings Error dur ngth CRC checkofthea tv
setting

F factory sett ngs Error during the CRC check of th fa tory
sett ng

F backup 1 setlings Error dur ng the CRC che k of the ba kup 1

F backup 2 settings or 2 selt ngs

F wiring A Open or short circu t of control nput A/B
Only ava lablef u ed as ana tive NAMUR

F wiring B nput.

Fwiring A The current at the current input 1 les than
05 mA or greater than the Lm t w tch of

Fwinng B 23 mA

Measurements out of specification
Messages on the display Description

Status:S _ __ _ _ Out of specification, measurement
continues, accuracy possibly less,

unceria n measurement Device maintenance necessary, measured
values only conditionally usable.

wpe not ful Only for measuring sensors with 3 or 4
electrades, Full prpe electrode has no
contact with medium, Measured values are
shll supplied, but they are too high.

empty pipe 1 or 2 measuring electrodes are not in
contact with the medium, measured vatue 1s
setto zero Measurement continues

OPERATION

Actions

Application test or operator action
necessary.

Check with Fct, C2.1 hardware or sticker in
terrminal compartment, which output is
connected to the terminal.

If curr ntoutput extend Fet C2.x 6 range
and F t. C2,x.8 bmitation.

If frequency output extend values in

Fct C2.x.5and Fet. C2.x 7.

Upload backup 1 or backup 2 setlings, check
and ad ust if necessary

Sav a tive settings in backup 1 or 2,

Actions

Maintenance required.

Group message, when errors as described
below or ather influences occur.

Measuring pipe not filled, function
dependent on Fct. C1.3.5. Check
installation. Or electrodes completely
insulated e.g. by ol film Clean!

Filling level of EMF less than 50% or
electrodes completely msulated. If ‘0’ to be
indicated when pipe 15 empty, activate in
Fet. C1.3.1 "cond.+empty pipe [F} .

The two empty pipe messages cannot appear at the same time, The difference lies in
whether the measured value 15 also set lo zero upon the deteclion of an empty pipe The
sensor electron cs will use one or the other function (setting to zero or further
measurement) depending on a selection made by the user,

Ui eanty Measured values at both field current levels
are not equal. Measured values are still
supplied,

low profi e Measured value is not zero in the case of a

non-homogenous magnetic f eld Measured
values are still supplied.
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Very strong external magnetic fields, or
defect in sensor’s magnetic circuit or i
signal processing

Urmimpeded inlet and outiet runs of the
measuring sensor are too short, pipe not
full, measuring tube liner damaged
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Messages on the dlspla!} Description

| Actions

Status S

Outzoffspecif_ica’tiun. measurement
cantinues, accuracy possibly less,

: Maintenance required.

S elactrode noise

Noise on the electrodes too high. Measured
values are still supplied No message if

empty pipe

a) Electrodes extremely soiled;

b) Conduclivity loc low activale notse or
pulse filter Fet. C1.2.4, C1.2,7,

¢) Gas bubbles, solids or chem reactons in
medium: activate noise or pulse filter

Fet. C1.2.4,€1.2.7,

d) Electrode corrosion (if message also
appears when flow 15 zero]: use sensor with
suitable electrode material.

S gain error

Preamplifier not equal to the calibrated
value; check calibrat'on Measured values
are still supplied.

Defective, reptace electronic un't

S electrode symmetry

Impedance of the two measuring electrodes
not equal. Measured va ues are slill
supplied

Deposits in measuring tube or electrode
short-circuit to ground Clean and check
measuring tube!

S field coil broken

Field co'l res'stance too high

5 field coil bridged

Field co'l res'stance too low

Check field coil connections te the
electronic module {for remote versions
field current cable] for open circuit / short
circut

5 field current deviation

Measured field current not equal to the
calibrated value. Check ¢ |'bration.
Measured values are st'1 upplied. No
message if coil broken or br dged.

Check held current connections If DK,
defective, replace electronic unit

5 field frequency too high

The ratio of the two measur'ng windows is
not equal to 1, the magnet ¢ field is not
properly in steady state Measured values
are still supplied.

If Fet. C1.1.14 settling t me is set to
"manual”, increase value in Fct C1.1.15.
If “standard” 15 set, set field frequency 'n
Fet, C1.1.13 acc. to measuring sensor
nameplate,

S electronic temperature

Upper I'm't for the permiss ble electronic
temperature ha been exceeded

Ambient temperature too ligh, direct solar
radiation or, for € version, process
temperature too high.

S coil temperature

Upper I'm't for the permis ‘ble co
temperature ha been exceeded No
message if co’ broken/bridged

Process and ambient temperature too high.

S overflow counter 1

This is counter 1 or FB2 [with Profibus],
Counter has overrun and started again at
zero.

S overflow counter 2

Thi is counter 2 or FB3 [with Profibus|,
Counter has overrun and tarted again at
zerp

S overflow counter 3

Th'sis counter 3 or FB4 [w'th Prof bus|. Not
ava lable without 102, Counter has overrun
and started again at zero

S backplane invalid

ane is invalid,
afaut.

The data record on the ba k
The CRC check has reveale

No data can be loaded from the backplane
when replacing electronics. Save the data to
the backplane again {Service)

S error current A

S error current B

Error current at current ‘nput

S less 10% level

The level sen orreport alow evelinside
the pipe

www krohne com

08/2010 - 4000069803 - MA IFC 300 RO4 en



Information

Messages on the display Description

Status: |

| counter 1 stopped
| counter 2 stopped
| counter 3 stopped

| power fail

I control nput A act
| control input B act

| over range d splay 1
| over range disp ay 2

| backplane sensor

I backplane setting

| backplaned if r n

l optical interface

| write cycles overfl.

t baudrate search
| no data exchange

| conductmty off
{ diagnosis channel off

| empty pipe
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Information [current measurement OK)

This 1s counter 1 or FB2 (with Profibus). The
counter has stopped.

This s counter 2 ar FB3 [with Profibus), The
counter has stopped.

This 1s counter 3 or FB4 [with Profibus) The
counter has stopped

The device was not in operation for an
unknown ﬂenod of time, because the power
was switched off. This message is for
information only.

This message appears when the control
input 15 active, This message 1s for
information only

1st line on page 1 (2] of disptay inuted by
filter setting.

The data on the backplane are not usable
because they have been generated with an
incompatible version,

The global settings on the backplane are not
usable because they have bgen generated
with an incompatible vers on.

The data on the backplane d ffer irom the
data in the display. If the data are usable, a
dialogue 15 indicated in the display

The aptical interface 1s being used. The keys
on the local display are nat in operation,

The maximum number of write cycles of the
EEPROM or FRAMS on the Profibus DP PCB
has been exceeded.

The baudrate of the Profibus DP interface is
searched for.

There is no data exchange between the
signal converter and the Profibus,

Conductivity measurement switched off.
Diagnosis value switched off,

1 or 2 measuring electrodes are not in
contact with the medium, measured value 1s
set lo zero. No measurement possible.

www.krohne com

OPERATION 13

Actions

If counter to continue counting, activate
yes” in Fct. C2,y.7 [start counter).

Temporary power failure, Counters did not
run during o,

Menu display Fet. C4.3 and/or C4.4, select
1st or 2nd meas. page and increase values
in functions C4.2.3 range and/or C4,2.4
Limitatian.

The keys are ready for operation again
approx. 40 sec. after the end of the data
transfer/removal of the optical interface.

Changing of settings in Fel. C1.3 1
Changing of settings in Fet C13.17

Measuring pipe not filled, function
dependent on Fect. C1.3.2,, Check
installation. Or electrodes cumrletely
insulated e.g. by ail film. Clean!
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Simulation of the measured values

Messages on the display Description Actions

Status: C_ _ _ Output values partially simulated or Maintenance required.
fixed

C checks in progres Test mode of the device. Measured values Message depending on the situation via
are possibly simulated values or values with 4 ART® o FDT. Depiction via display if
fixed setuings. outputs are held by control input or set to

zero
C test sensor Test function of the measuring sensor -

electronics 1s active,

C simulation fieldbus Values on the Foundation Fieldbus interface
are simulated.

C sensor option PF Test function of the measuring sensor for -
partly f tled pipes s active.
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7.1 Spare parts availability
The manufacturer adheres to the basic principle that functionally adequate spare parts for each

device or each important accessory part will be kept available for a period of 3 years after
delivery of the last production run for the device.

This regulation only applies to spare parts which are subject to wear and tear under nermal
operating conditions.

7.2 Availability of services

The manufacturer offers a range af services to support the customer after expiration of the
warranty, These include repair, technical support and training.

® INFORMATION!
l For more precise information, please contact your local representative.

7.3 Repairs

Repairs may be carried out exclusively by the manufacturer or the manufacturer authorized
specialist companies.

7.4 Returning the device to the manufacturer

7.4.1 General information

This device has been carefulty manufactured and tested. If installed and operated in accordance
with these operating instructions, it will rarely present any problems.

CAUTION!
Should you nevertheless need to return a device for inspection or repair, please pay strict
attention to the following points:;

e [lue to statutory regulations on environmental protection and safeguarding the health and
safety of our personnel, manufacturer may only handle, test and repair returned devices that
have been in contact with products without risk to personnel and environment.

e This means that the manufacturer can only service this device if it is accompanied by the
following certificate [see next section] confirming that the device is safe to handle.

CAUTION!
If the device has been operated with toxic, caustic, lammable or water-endangering producls,
you are kindly requested:
s tocheck and ensure, if necessary by rinsing or neutralizing, that all cavities are free from
such dangerous substances,

+ to enclose a certificate with the device confirming that is safe to handle and stating the
product used.
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7.4.2 Form (for copying) to accompany a returned device

Company: Address:

Department

Manufacturer's order no. or serial no.
The device has been operated with the following medium

This medium is: water-hazardous
toxic
caustic
flammable

We checked that all cavities in the device are free from such
substances.

We have flushed out and neutralized all cavities in the
device,

We hereby confirm that there is no risk to persons or the env ronment through any residual media
contained in the device when it 1s returned.

Signature

7.5 Disposal

CAUTION!
Orp I mu tbe carried out in accordance with legistation applicable in your country

www krohne.com 08/2010 - 4600B49803 - MA IFC 300 RQ4 en



TECHNICAL DATA

8.1 Measuring principle

An electrically conductive fluid flows inside an electrically insulated pipe through a magnetic
field. This magnetic field is generated by a current, flowing through a pair of field coils. Inside of
the fluid, a voltage U is generated:

U=v*k*B*D

in which:

v = mean flow velocity

k = factor correcting for geomnetry
B = magnetic field strength

D = inner diameter of flow meter

The signal veltage U 1s picked off by electrodes and 1s proportional to the mean flow velocity v
and thus the flow rate q. A signal converter is used to amplify the signal voltage, filter it and
canvert it into signals for totalising, recording and output processing.

(D Induced voltage lprapartional ta flow velocity)
@ Electrodes

@ Magnetic field

@ Field colls
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TECHNICAL DATA

8.2 Technical data

o INFORMATION!
l s The following data is provided for general applications. If you require data that i1s more
relevant to your specific application, please contact us or your local representative
» Additional information [certificates, special tools, software....] and complete product
do umentation can be downloaded free of charge from the website {[Download Center/

Measuring system
Measuring principle Faraday’s law of induction
Application range Continucus measurement of current volume How, flow velocity, conductivity, mass
flow [at constant density), coil temperature of the measuring sensor

Design

IFC 300 F
IFC 300 W

Compact and field housing versions are al o available as Ex vers ons,
IFC 300 R
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Options
Outputs / inputs

Tatal zer
Verfication

Communication interfac

Display and user interface
Graphic display

Operating elements

Remote control

Display functions
Operating menu

Language display text [as
language packagel

Units

Measuring accuracy

Ref ren condition

Maximum measuring error

Repeatability
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TECHNICAL DATA

Current inc  HART®), pulse, frequency and or status outpul, irut swil h and/or
contral input or current input [depend ng an the I/0 version]

2 [opt onal 3) internal counters with a max of 8 counter places (e g for counting
volume andfar ma s units]

Integrated verificat on, diagnostic funct on
value, emply p pe delection, stabilization

Foundation Fieldbus, Profibus PA and DP, Madbus, HART®

measuring device, process, measured

LC display, ba klt white.

S1 128 x 64 pixel , corresponds to 5% x 31 mm  2.32" x 1.22

D play can be rotated n 90° increments

Ambient temperature below -25°C / -13°F, may affect the readabil y of the display

4 opt cal key for operator control of the signal converter without opening the
hous ng

Infrared nterface for reading and wr t ng all parameters w th IR

terface loption
w thout open ng the housing

PACTware [ ncl. Device Type Manager [DTM]I
HART® Hand Held Communicator fram Emerson Proce
AMS from Emerson Process

POM® from S emens

All DTMs and drivers are available free of ¢ arge from the manufacturer’s webs

Setting the parameter us ng2mea uredva epag 1 status pag
page [mea ured va ue and graph ¢ are freely adjustablel

1 graph
Standard Engl sh, French, German, Dut h, Portuguese, Swedish, Spanish, Italian
Eastern Europe Engl sh S ovemian, Czech, Hunganan

Northern Eurcpe Eng h,Dansh Pot h

China English, German, Ch ne e

Russ a Englsh, German, Russ an

Metric, Br tish and US un ts selectabl as required from lists for volume / mass flow
and counting, flow ve ac ty, electri ai conductivity, temperature, pressure

Depending on the measur ng sen or ver 1on

Refer to lechrica dala for the mea ur ng sensor,

40.15% of the mea ured value £1 mm/s, depending on the measuring sensor
For detailed nformat on and accuracy curves, refer to chapter "Accuracy”.
Current output e ectronics 5 pA

2006 o ace to OIML R117,
Not val d for WATERFLUX 3000, OPTIF UX 7000 and TIDALFLUX 4000
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TECHNICAL DATA

Operating conditions
Temperature
Process tempearature

Ambient temperature

Storage temperature
Pressure

Medium

Amb ent pressure
Chemical properties
E ectrical conductinity

Physical condition
Solid content (volume)

Gas content (volume)

Flow
Other conditions

Protection calegory acc. to
IEC 529/ EN 60529

Installation conditions
Installation
Inlet/outlet runs

Dimensions and weight

Refer to technical data for the measuring sensor,
Depend ng on the vers on and combinat on of outputs.

Itisa ?.ood idea to protect the converter from external heat sources such as direct
sunlight as higher temperatures reduce the lfe cycle of all electronic components

-40...+65°C/-40 .. 4149 F
Ambient temperatures below -25°C / -13 F, may affect the readability of the display
-50...+70 C/-58...+158 F

Refer to techmca data for the measuring sensor,
Atmosphere He ght up to 2000 m / 6561 7 it

Standard
All med a except for water 1 pS/em

- lalso refer to the technical data for the measuring sensor)

Water 20 pS/ecm

TIDALFLUX 4000
Allmeda 50pS/cm
lalso refer to the techn cal data for the measuring sensor]

OPTIFLUX 7000

All media except for water 005 pS/cm

(also refer to the techn cal data for the measuring sensor]
Water 1 pS/em

Conductive, iqu d med a

Can be used up to  70% for OPTIFLUX and TIDALFLUX measuring sensors
The greater the solid content, the less accurate the measurements

Can be used upta 54 for OPTIFLUX and TIDALFLUX measuring sensors
The greater the gas content, the less accurate the measurements

For detailed informat on, refer to chapter ‘Flow tables”,

€ [compact version) & F [field housing)
IP66/67 [acc. to NEMA 4/4X/6]

W [wall-mounted housing|
IP&5/44 [acc. to NEMA 4/4X)

R 119" rack-mounted housing |28 TE) or {21 TE)
IP20 [acc. to NEMA 1],
Use Indoor only, level of pollution 2 and relative hurmidity < 75

For detailed nformation, refer to chapter Installation conditions™.
Refer to technical data for the measuring sensor

For detailed information refer to chapter Dimensions and we ghts
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TECHNICAL DATAHE

Materials
Signal converter hou ng Standard

Version C and F die-cast alum mium |polyurethane coated)
Version W: polyamide - polycarbonate
Version R (28 TE| Alum num, stainles steel and alumimium sheet, partially
polyester-coated
Version R (21 TE] Alum n um and aluminium sheet, partally polyester-coated
Option
Versions C and F Stanle s steel 316 L [1.4408]

suring sen or For housing materials, process connect ons, liners, grounding electrodes and

gaskets, reler to techn ca data for the measuring sensor.

ectrical connection

Cable entries [only TIDALFLUX]  Standard:
Converter: 2 x M20 x 1.5 metal + 1 x M20 x 1.5 EMC melal
Sensor: 2 x M20 x 1.5 plastic + 1 x M16 x 1.5 EMC metal

Option: NPT
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El TECHNICAL DATA

Inputs and cutputs
General All outputs are electrically 1solated from each other and from all other circuits
All operating data and output values can be adjusted.

Description of used abbreviations U, = external voltage, Ry =load + resistance
U, = terminal voltage, lpq, = nominal current
Salety it values (Ex ]
U, =max input voltage, | max input current, P; = max. input power rat ng, C
may, input capacity, L = max. input induct ity

Current output

Act ve

Passive Uga S 32V0C
l<22mA
Ug21.8V

RL < IUe,, - Uu] / Imax

V=30V
I,= 100 mA
P=1W
C=10nF
L -0mH
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TECHNICAL DATA

Description

Function

Pulse width setting automatic, symmelric or fixed (0 05 2000 m
Basic 1/0s Modular I/0s Exil/Os
- U, n=24VDC -

fmax 0 Operat ng menu set

to
fnax < 100 Hz
1<20 mA

open:
1< 0.05 mA

closed
Ug nom =24V
at | =20 mA

fmax in operat ng menu set

to
100 Hz < fna 10 kHz:
1 <20 mA

open:
I 0.05mA

closed

Ug nom =225V
ati=1mA

Vg nom=218YV
atl=10mA
Ug, nom =19V
at =20 mA
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TECHNICAL DATA

Operating data Exil/0s
Passive -
NAMUR Passive to EN 60947-5-4

open
lnhom = 0.43 mA

closed
| om=4.5mA

U 3ov

| 100 mA
P 1W

C 10nF
L OmH

Funct on

Setting

www krohne.com 08/2010 - 4000067603 - MA IFC 360 R04 en



NAMUR

08/2010 - 4000049803 - MA IFC 300 R04 en

sic I/0s

Ue:t

RL max

R

32voc

100 mA

mn

open
I 005 mA at

Uext

closed

Uu
at!
u

atl

max

4T KO
U u-UI/

32vDC

0.2v

10 mA

max

2y

100 mA

TECHNICAL DATA

Modular I/Qs
U, 24v0C

I 20mA

open
I 005 mA

closed
Yg, nom = 24 V
atl=20mA

Ugyt = 32VDC
15100 mA

RL, max = 47 k02
RL, min = Ugw =Ygl / Imax

open
1 <0.05 mA
at U, = 32VDC

closed

Ug max =02V
atl< 10 mA
UO. max = 2V
atl< 100 mA

Passive to EN 60947-5-6

open
Inorn = 0.6 MA

closed
bhom = 3.8 mA

www krahne com

Passive to EN 60947-5-6

open
Inam = 0.43 mA

closed
lhom = 4.5 mA



: TECHNICAL DATA

Basic 1/0s

Passive

NAMUR

www krohne.com

Ugye < 32VDC

lsémAatUg, =24V
l<6.6mAatUg =32V

On:
Upzb5Vorlz4mA

Off:
Ups35VorlshomA

Active to EN 60947-5-6 -

Termunals open
Ug nom=87V

Contact closed lonl
Ug.nom=63V
with | gm > 1.9 mA

Contact open loff)
Ug nom=63V
with lom < 1.9 mA

Detection of cable break:
Usg BIVwithl 0G.1mA

Detection of cable short
circuit
Ugg1.2Vwthl 6.7 mA
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TECHNICAL DATAE

Current input
| Function
| —D-pera—t‘ing_data
W et il

| Active

The following values can be delivered from the measuring sensor to the current
input: temperature, pressure or current

Basic I/0s

Passive

08/2010 - 4000069803 - MA IFC 300 R04 en

Modular /0s

Exil/Os

Uint, nom = 24 VDC

Uint, nom = 20VDC

1<22mA 1<22 mA
Imax < 26 MA Up, min = 14 Vat 1 £ 22 mA
(electronically limited) o
Mo HAR
Up, min=19V r -
atl<22mA Up=245V
Ip= 99 mA
No HART® Pg=06W
Cy=75nF/Ly=05mH
No HART® !
Ugp s 32VDC Uy s 32VDC ]
<22 mA
1522 mA Ug, max=4Vatl<22ma |
Imax < 26 MA
felectronically limited] NQH@RT@
U;=30V
Up mas =5V I, = 100 mA
ati<22maA P=1W
C;=10nF
No HART® |_: =0mH
No HART® N

www krohne com
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TECHNICAL DATA

Supported with function code 14
Supported Baudrate 1200, 2400, 4800, 95600, 19200, 38400, 57400, 115200 Baud

www krohne com 08/2010 - 46000569803 - MA IFC 300 RO4 en



TECHNICAL DATA E3

Approvals and certificates

CE
Aus Ex zone 1/2
Zone 1/2

NAMUR NE NE 43, NE 53
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TECHNICAL DATA

8.3 Dimensions and weights

8.3.1 Housing

(O Compact vers on IC}

@ F eld hous ng {F] - remote verston
@ Wall-mounted housing [W| - remote version

@ 19" rack-mounted housing 28 TE [R] - remote version
® 19" rack-mounted housing 21 TE |R} - remate version

Dimensions and weights in mm and kg

Version
a
c 202
w 198
R
107 [21 TE)

120

138
129 [3 HE)
129 [3 HEI

Dimensions and weights in inch and lb

Version
. a
C 7.7%
W 7.80
R 5.59 (28 TE}
42121 TE)

479
475
540
5.08 [3 HE]
5.08 [3 HE

Dimensions [mm]

[ d
155 260

299 -

190 -

Dimensions [inch]

610 10.20
7180 -
748 -

www krohne.com

137

Weight [kq)

- - 0.98

- - 9.30
12.60
- - 5.30

- - 2.16
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8.3.2 Mounting plate, field housing

AR 0

Dimensions in mm and inch

[

8.3.3 Mounting plate, wall-mounted housing

a [

-

Dimensions in mm and inch

08/2010 - 4000069803 - MA IFC 300 R04 en
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@9

16

43

&4
98

TECHNICAL DATA 1

linch]
24

Qo4

[inch]

Q0.4
2.5
0.6
0.2
2.5
0.2
25

3.85



£l TECHNICAL DATA

8.4 Flow tables

Flow rate in m/s and m®/h

Linm3h
2.5 0.005 0.02 005 0.21
6 0.03 0.10 031 1.22
339
18 01% 064 1M 7.63
25 0.53 1.77 530 2121
087 2.90
40 136 4.52 13.57 54,29
&5 3.58 1195 3584 143.35
100 848 28.27 B4.82 339 29
4418 530.15
150 19 09 63 62 190 85 763.40
3393
250 53 M 176,71 530.13 2120,52
76 34 254 .47 7463.41
350 10391 346.36 103%9.08 4156.32
135872
450 1777 572.51 1717.65 6870.40
500 212 06
400 305 37 1017.90 3053.70 12214.80
700 1385.40 4156.20 16624.80
800 542,88 1809.60 §5428.80 21715.20
27482.40
1000 848 22 2827.40 8482.20 339268.80
1200 1221 45 3421,20 12214.50
1400 1433 52 4778.40 14335.20 57340.80
1400 868%8.40
1800 2748 27 7160.7 27482.70 109930.80
2200 410550 13485.00 41055,00 164220,00
48858.00
2500 5733.90 19113.00 §7339.00 229356.00
22167.00 66501.00 264004.00
3000 7434.10 25447.00 76341.00 305364.00

wisrw krohne.com 08/2010 - 4000069803 - MA IFC 300 R04 en



Flow rate in ft/s and US gallons/min

v [ft/s)

DN [inches]
1110

1/8

1/4

38

1/2

3/4

1

1,25

1.5

104
12
120

Min. flow
0.0z
006
013
037
D.84
149
233
3gz
5.98
93
1578
2390
3735
58 35
84 03
149.39
233.41
33612
457 59
59 54
756 26
933 86
1344 B0
1829 92
2390 23
302503
373450
5377 88
4311 60
9560 65
12100 27
4938,92
18075 97
2151 53
25245 40
29279 51
33861193

08/2010 - 4000069803 - MA IFC 300 R04 en

U490 in US gallons/min

3.3

Nominal flow

o9
022
0.44
1.23
2.82
498
7.79
1277
19 90
3113
52 61
79.69
124.47
194 48
279 97
497 92
777.96
1120 29
1525.15
1991 &0
2520 &1
311255
4481 22
6099 12
7966 &4
10082 4
12447 0%
17924 47
21038 46
318468 51
40333.83
49795.90
60252.63
71704.38
B4151.16
97597.39
112038.64

www krohre.com
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TECHNICAL DATA

0.23

0.40

1.34

3.73

8.40
14.94
2334
38.24
59.75
93.37

189 79
239,02
373 46
583 24
840.29
1493 29
2334 09
33611%
4574.93
5975.44
7562.58
§336.63
13445.04
18299.20
23902.29
30250.34
373446.00
53778.83
63115.9%
95606.51
121002.6%
149389.29
180759.73
215115.30
252456.02
292795.09
336119.3%

40

Max. flow
0.93
2.39
5.38
14.94
33.61
59.76
23.34
152.97
239.02
373.47
631.16
956.09
1493.84
233417
336117
5975.57
9336.37
13444.77
18299.73
23901.76
30250.34
373446.53
53780.15
723196.79
95460215
121001 37
149384 01
21511530
252443 94
38242603
48401075
597557 18
723038 90
860461 20
1009824 08
1171180 37
1344477 23



B TECHNICAL DATA E e s T T e e e e et

8.5 Measuring accuracy (except TIDALFLUX)

Reference conditions

¢ Medium: water

* Temperature: 20°C / 68°F
* Pressure: 1 bar/14.5 psi
* Inlet section: 25 DN

Y [%] 1.0 o
0.9 ~
0.8 ~
0.7
0.6 =
0.5 -
0.4
0.3 @
0.2 @
0.1 @
“ 0 2 3 4 5 6 7 8 3 M0 U 1
X [m/s]
X [m/s]: flow velocity
¥ {%]: deviation from the actual measured value [mv)
DNimm] DN [inch] Accuracy Curve
OPTIFLUX 5300 10....100 3/8...4 0.15% of mv + 1 mm/s )]
150...300 6..12 0.2% of mv + 1 mm/s @
OPTIFLUX 2300/ 4300 / 4300 10....1600 | 3/8...80 0.2% of mv+ 1 mm/s @
OPTIFLUX 1300 10...150 3/8...6 0.3% of mv + 2 mm/s @
OPTIFLUX 2300/ 4300 >1600 sb4 0.3% of mv + 2 mm/s @
OPTIFLUX 4300/ 5300 / 6300 <10 <3/8 0.3% of mv + 2mm/s @
OPTIFLUX-7300 25...100 1.4 vz1mfs/33s -

0.5% of mv

velmfs/33itfs:
+0.5% of mv + 5 mm/s

WATERFLUX 3300 25...600 1..24 0.2% of mv + 1 mm/s ]
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O TECHNICAL DATAR

8.6 Measuring accuracy (only TIDALFLUX}

The measuring accuracy for partly filled pipes and completely filled pipes are ditferent. In these
graphs it is assumed that the velocity at full scale value is at least 1 m/s [is also the standard
value for calibration, since it will result in the most accurate measurements).

Maximum measuring error Related to volume flow [mv = measured value,
FS = Full Scale)

These values are relaled to the pulse / frequency output

The additional typical measuring deviation for the current output is
+10 pA

Partly filled:

vz 1m/s/33ft/s at Full Scale: £ 1% of FS

Fully filled:

vz 1lm/s/33Fkfs: s 1% of mv

velmfs /3.3 l/s: £0.5% of mv+5mm/s/0.2inchfs
Minimum level: 10% of inner diameter

Fully filled pipes
Y [%] 10 7

B 1

0 " 20 40 60 80 100 Q[%

. Figure 8-1: Maximum measuring error of measured value,

08/2010 - 4000049803 - MA IFC 200 RO4 en wwve.krahne,com 161
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Partly filled pipes
Y [%] 10 \

o .
21 \

h" \""-.___

(D ""—'—-—-_._____
0 20 40 6D 80 100 Q%]

Figure 8-2: Maximum measuring error of measured value,
@ Advised working area
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DESCRIPTION OF HART INTERFACE

9.1 General description

The open HART® protocol, which can be used freely, is integrated into the signal converter for
communication.,

Devices which support the HART® protocol are classified as either operating devices or hield
devices. When it comes to operating devices (Master), both manual control units [Secendary
Master] and PC-supported workstations {Primary Master] are used in, for example, a control
centre,

HART® field devices include sensors, converters and actuators. The field device range from 2
wire o 4-wire to intrinsically safe versions for use in hazardous areas.

The HART® data are superimposed over the analogue 4...20 mA signal via FSK modem. This way,

all of the connected devices can communicate digitally with one another via the HAR  proto ol
while simultaneously transferring the analogue signals.

When it comes to the field devices and manual control units, the FSK or HART® modem 1
integrated. With a PC, however, communication takes place via an external modem wh ch mu t
be connected to the serial interface. There are also other connection variants, a shown In the
following connection diagrams,

9.2 Software history

N
| |

INFORMATION!
in the table below, "x"is a placeholder for possible multi-digit atphanumeric combmations,
depending on the available version

Release date Electronic SW.REV.UIS SW.REV.MS HART®
Revision
Device Revision
Revision
2ux 1.x % 1 1 [only AMS)
lxx i 2
2008-05-13 Ixx 2xxf3xx 2 1

HART® identification codes and revision numbers

Manufacturer 1D 49 (0x45)
Device 227 | xE3]
Device Revision 2

DD Revision 1,2
HART® Universal Revision 5

FC 375/475 system SW Rev. 18
AMS version 70

PDM version 60

FOT version 12

08/2010 - 4000069803 MA IFC 300 R04 en www krohne.com



E2 DESCRIPTION OF HART INTERFACE E e T

9.3 Connection variants

[

The signal converter is a 4-wire device with 4...20 mA current outpul and HART® interface.
Depending on the version, the settings and the wiring, the current output can operate as passive
or aclive output.

* Multi-Drop Mode is supported
In 3 Multi-Drop communication system, more than 2 devices are connected to a8 common
transmission cable.

* Burst Mode is not supported
In the Burst Mode a slave device transfers cyclic pre-defined response telegrams, to get a
higher rate of data transfer.

INFORMATION!

For detailed information about the electrical connection of the signal converter for HART®, see
the "Electrical connection” section.

There are two ways of using the HART® communication:
« as Point-to-Point connection and

= as Multi-Drop connection with 2-wire connection or
as Multi-Drop cennection with 3-wire connection.
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DESCRIPTION OF HART INTERFACE

9.3.1 Point-to-Point connection - analogue / digital mode

Point-to-Point connection between the signal converter and the HART® Master.

The current output of the devic may be active or passive.

@ Pr mary Master
@ FSK modem or HART® modem

@ HART® signal

@ Analogue display

® S gnal converter terminals A [C)

@ Signal converter terminals A- [C-)

@ Signal converter wth address 0 and pass ve or act ve current output
& Secondary Master

@ Power supply for devices |5 aves} with pass ve current output

DD Load 22502 (Ohm|
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DESCRIPTION OF HART INTERFACE

9.3.2 Multi-Drop cannection {2-wire connection)

In the case of a Multi-Drop connection, up to 15 devices may be installed in parallel [this signal
converter and other HART® devices).

The current outputs of the devices must be passive!

® Primary Master

@ HART® modem

@ HART® signal

@ Other HART® devices or this signal converter [see also (7))

@ Signal converter termanals A (C)

@ Signal converter terminals A- [C-]

@ Signal converter with address > D and passive current output, connection of max. 15 devices |slaves| with 4 ..20 mA
® Secondary Master

@ Power supply
D Load 2 250 Q2 (Ohm)
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DESCRIPTION OF HART INTERFACE

9.3.3 Multi-Drop connection [3-wire connection)

Connection of 2-wire and 4-w re devices in the same network. In order that the current output of
the signal converter is working continuously active, an additienal third wire must be connected
to the devices in the same network. These device must be powered via a two-wire loop.

L JVU @ &

@
n
’ LW
@ ) ® Yo
@ HART® modem
@ HART® signal

@ 2-wire external devices [slaves| with 4...20 mA, addresses » 0, powered by current loop
® S gnal converter terminals A [C)

® S gnal converter terminals A- (C-}

(@ Connection of active or passive 4-wire devices [slaves| with & 20 mA, addresses > 0
® Load 250 {2 {Ohm]

@ Secondary Master

@D Power supply

&

@ Primary Master
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* DESCRIPTION OF HART INTERFACE

9.4 Inputs/outputs and HART® dynamic variables and device variables

The signal converter is available with various in-foutput combinations.

The connection of the terminals A...D to the HART® dynamic variables PV, SV, TV and 4V depends
on the device version.

PV = Primary Variable; SV = Secondary Variable; TV = Third Variable; 4V = Fourth Variable

Signal converter version HART® dynamic variable

PV sv v IAY
Basic /0, connection terminals 3]
Modular I/Q and Ex i I/0, connection terminals a] B

The signal converter can provide up to 10 measured values, The measured values are accessible

as so-called HART® device variables and can be connected to the HART® dynamic variables, The
availability of these variables depends on the device versions and the settings.

Code device variable code

Device variables

HART® device variable Code Explanations
Linear
tinear

counter 2 (D)

counter 3 (A Valid for Modular 1/0 and Ex 1 1/0 options

anly.
diagnosis value linear Function and availability depends on

diagnosis value setting.
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For the dynamic variables connected to the linear analogue outputs for current and/or
frequency, the assignment of the device variables takes place by selecting the linear
measurement for these outputs under the appropriate function of the signal converter. It follows
that the dynamic variables connected to current or frequency outputs can only be assigned to the

linear HART® device variables.

The HART® dynamic variable PV is always connected to the HART® current output which is, for
example, assigned to the volume flow.

A totalizer device variable can thus not be assigned to the dynamic variable PV because the PVis
always connected to the HART® current output,

Such correlations do not exist for dynamic variables not connected to linear analogue outputs.
Both linear and totalizer device variables can be assigned.

The totalizer device variables can only be assigned to the dynamic variables SV, TV and 4V if the
connected output is not a current or frequency output.

9.5 Parameter for the basic configuration
There are parameters, such as counter 1...2 [optional 3) and a selection of the diagnosis values,

that require a warm start for the device following data changes in order to update, for example,
dependent unit paramelers before other parameters may be written,

Depending on the characteristic of the HART® host system, e.g. online/offline mode, these
parameters are treated differently. See the following section for more detailed information.
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9.6 Field Communicator 375/475 (FC 375/475)

The Field Communicator is a hand terminal from Emerson Process Management that is

designed o configure HART® and Foundation Fieldbus devices. Device Descriptions (DDs) are
used to integrate different devices into the Field Communicator.

2.46.1 Installation

The HART® Device Description for the signal converter must be installed on the Field
Communicator. Otherwise only the functions of a generic DD are available to the user and the
entire device control is not possible. A "Field Communicator Easy Upgrade Programming Utility"
is required to install the DDs on the Field Communicataor.

The Field Communicator must be equipped with a system card with "Easy Upgrade Option”. For
details consult the Field Communicator User's Manual.

9.6.2 Operation

) INFORMATION?
l For more detailed information see Appendix A, Menu tree for Basic DD.

Operating the signal converter via the Field Communicator is very similar to manual device
control using the keyboard.

Limitation: The service menu parameters for the device are not supported and a simulation is
only possible for current outputs. The online help for each parameter contains its function
number as a reference to the local device display.

Parameter protection for custody transfer is the same as on the device's local display. Other
specific protective functions such as the passwords for the quick setup menu and the setup

menu are not supported with HART®,

The Field Communicator always saves a complete configuration for the exchange with AMS, see
Appendix A. However, in the offline configuration and when sending to the device, the Field
Communicator only takes into account a partial parameter set {likethe standard configuration of

the old HART® Communicator 275).

9.6.3 Parameter for the basic configuration

In enline mode, counter measurements and the diagnosis value can be set using special
methods, see Appendix A. In offline mode, these parameters are read-only. However, when
transferring the offline configuration, this data is also written to the device.
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DESCRIPTION OF HART INTERFACE E2

9.7 Asset Management Solutions (AMS)

The Asset Management Solutions Device Manager [AMS] is a PC program from Emerson

Process Management which is designed to configure and manage HART®, PROFIBUS and
Foundation-Fieldbus devices. Device Descriptions (DDs) are used to integrate different devices
into the AMS,

9.7.1 Installation

Please read the “readme.txt”, which 15 also contained in the Installation Kit.

If the signal converter Device Description has not yet been installed on the AMS system, a so-

called Installation Kit HART® AMS is required. It is available for download from the website or on
CD ROM.

For installation with the Installation Kit refer to the "AMS Intelligent Device Manager Books
Online” section "Basic AMS Functionality /Device Configurations / Installing Device Types /
Procedures /Install device types from media”.

9.7.2 Operation

®
1

INFORMATION!
For mare detailed information see Appendix B, Menu tree for AMS.

9.7.3 Parameter for the basic configuration

Due to AMS requirements and conventions, there are differences when operating the signal
converter with AMS and operating using the local keyboard. The service menu parameters are
not supported and simulatien is only possible for current outputs, The online help for each
parameter contains its funclien number as a reference to the local device display.

Parameter protection for custody transfer is the same as on the device's local display. Other
specific protective functions such as the passwords for the quick setup menu and the setup

menu are nol supported with HART®.

In online mode, the measurements for counters and diagnosis values can be changed by using
the appropriate methods in the basic configuration menu. These parameters are read-anly in
affline mode.
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9.8 Field Device Manager (FDM)

A Field Device Manager (FDM| is basically a PC program from Honeywell used to configure

HART®, PROFIBUS and Foundation Fieldbus devices, Device Descriptions (DDs] are used to
integrate different devices into the FDM,

9.8.1 Installation
If the signal converter Device Description has not yet been installed on the FDM system, the

Device Description is required in binary format and is available for download from the website or
on CD ROM,

See the section regarding Managing DDs in the FOM User Guide for information on installing the
Device Descriptians in binary format,

9.8.2 Operation

® INFORMATION!
l For maore detaied information see Appendix A, Menu tree for Basic DD.

Operating the signal converter via the Field Device Manager is very similar to manual device
control using the keyboard.

Limitation: The Service Menu parameters for the device are not supported and a simulation is
only possible for current outputs. The anline help for each parameter contains its function
number as a reference Lo the local device display.

Parameter protection for custody transfer is the same as on the device's local display. Other
specific protective functions such as the passwords for the quick setup menu and the setup

menu are not supported with HART®,

9.9 Process Device Manager (PDM)

The Process Device Manager {PDM)] is a Siemens PC program designed to configure HART® and
PROFIBUS devices. Device Descriptions [DDs) are used to integrate different devices into the
PDM.

2.9.1 Installation

If the signal converter Device Description has not yet been installed on the PDM system, a so-

called Device Install HART® PDM is required for the signal converter, This is available for
download from the website or on CD-ROM / floppy disk.

For installation under PDOM V 5.2, see PDM manual, section 11.1 - Install device / Integrate device
into SIMATIC PDM with Device Install.

For installation under PDM V 6.0, see PDM manual, Section 13 - Integrating devices.

Please also read the “readme.txt", which is also contained in the Instaliation Kit.
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9.9.2 Operation

°
] |

INFORMATION!
For more detaifed information see Appendix C, Menu tree for POM,

Due ta PDM requirements and conventions, there are differences when aperating the signal
converter with POM and operating using the local keyboard. Service menu parameters are not
supported and a simulation is only pessible for current outputs. The online help for each
parameter contains its function number as a reference to the device's local disptay.

Parameter protection for custody transfer is the same as on the device's local display. Other
specific protective functions such as the passwords for the quick setup menu and the setup

menu are not supported with HART®,

9.9.3 Parameter for the basic configuration

The counler measurements and the diagnosis values can be set directly in the PDM offline table,
The dependent unit parameters are automatically updated. However, automatic updating is not

possible in online dialogues of the PDM parameter table.
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9.10 Field Device Tool / Device Type Manager (FDT / DTM)

A Field Device Tool Container [FDT Container} is basically a PC program used to configure

HART®, PROFIBUS and Foundation Fieldbus devices. To adapt to different devices, an FDT
container uses a so-called Device Type Manager [DTMI.

9.10.1 Installation
If the Device Type Manager for the signal converter has not yet been installed on the Field Device

Tool Container, setup is required and is available for download from the website or on CD-ROM.
See the supplied documentation for information on how to install and set up the DTM.

%.10.2 Operation

Operating the signal converter via DTM is very similar to manual device control using the
keyboard. See also local device display.

9.11 Appendix A: HART® menu tree for Basic-DD

® INFORMATION!
l The numbering in the fotlowing table may change depending on the version of the signal
converter!

Abbreviations of the following tables:
» Opt Optionat, depending on device version and configuration
« RdRead only

« Cust Cystody lock protection

= 19 gcal, affects only DD host views
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DESCRIPTION OF HART INTERFACE

9.11.1 Overview Basic-BD menu tree (positions in menu tree)

1 dynam. vaniable

2 quick setup

3 test

4 setup

08/2010 - 40000469803 - MA IFC 300 R04 en

1 measured values
210 (Inputs/Outputs|
1 language

2tag

Jreset

4 analogue outputs
5 digital outputs

1 simulation

2 information

1 process input 1 calibration

31/0 counter

4 |/O HART

8 HART

9 circuit board info

www krohne.com



DESCRIPTION OF HART INTERFACE

9.11.2 Basic-DD menu tree [details for settings)

1 dynam. variable

1A%/ 2% range AP /3B OP /4 range BOP'/5C 0Pt/
6%range COP'/7DOP /8 rangeD P

2 quick setup
3 test
1 simul. current / frequency A P/ 2 s mul. current / frequency B 0Pt/
Isimul current C %/ 4 simut frequency D
1 C number / 2 info process input / 3 info dev ce / 4 info display
4 setup
1 process input 1 calibration 1 autom. zero calib, €45t / 2 zero calibration S¥st /

3 size ©Us' / 4 GK selection Cust/

5 GK/GKH 0Opt, Cust / & GKL Opt, Cust/

7 coil resistance Rsp CU%'/ 8 density Cust/

% target conduct. ©¥5' / 10 €F electr. factor C¥st /

11 num., of electrodes €Ut / 12 field frequency “¥st/
13 select seltling B4t /£ 14 settling time DRt Cust /

15 ine frequency ©¥st

Ziilter 1 trmitation min €48t/ limitation max Cest/
3 flow direction 95t / 4 time constant /
5 pulse fitter ©954/ & p Lse width 99t Cust;
7 pulse limitation %% 51/ 8 noise § Lter Cust/
9 noise level 9Pt Cust /10 npise suppression 0Pt Cu 1
11 lfc threshold CU%' / 12 lfc hysteresis Cust

3 self test 1 empty pipe CUSt/ 2 imit empty pipe OFt Cust/
3 full pipe 9P Cust / 4 mat full pipe 9Pt Cust;

5 Linearity CUst / § gain Cust/

7 coil current ¥t/ 8 flow profile ©¥ t/

9 Limut flow profile 9Pt Cust

10 electrode noise C¥st /

11 it etectr. noise 0Pt Cust /

12 settiing of field Cust/

13 diagnosis value B¢/ 14 select diagnosis
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DESCRIPTION OF HART INTERFACE

4 information 1 liner / 2 etectr. materiat /

3 serial no. sensor R9/ 4 V no, sensor R4/
5 sensor electr. info

5 sensor limits 1 volume flow 1 upper snsr Limit Rd 4
2 mass | ow 2 lawer snsr bimit R/
H Rd
3 flow speed 3 minimum span

4 conductity

5 coil temperature

| hardware 1term nals A YS!/ 2 terminals B 5/
3term nals C ¥ /4 terminatls D !

gg current output o7t
i 1 range 0% ©¥*'/ 2 range 100% Cust
5D 3 extended range min “Y '/ 4 extended range max ty

5 error current ©¥*' / 6 arror condition CYst /

7 measurement €4t / 8 range min Cust /

9 range max CU5t / 10 polarity Bust /

11 lrmutation min €95t/ 12 imutation max &/
13 lfc threshold 9%t / 14 Ifc hysteresis Cust

15 time constant “*t 14 special function © '/

17 rc threshold P4 €4 '/ 18 re hysteresis 0 Custy
19 information

frequency output OPt

1 pulse shape €93t/ 2 pul e width Yt/

3100% pulse rate €45t / 4 measurement &

5 range min CU%t / 4 range max Cust/

7 polarity S¥st £ 8 imiation min Ust

9 Umitation max €95t/ 10 lfc thre hold € /

11 lfc hysteresis €U/ 12 time constant '/
13inverts gnal Y*/ 14 special functon Pt Uty
15 phase shift w .t B 9P CUst 7 14 informat on

pulse output 9!
1 pulse shape © '/ 2 pulse width Cust

3 max. pulse rate Y*'/ 4 measurement *¥ t/
5 pulse value un t / 6 value p. pulse /

7 polarity €U5t / B (i threshold Cust/

9 lic hysteresis U* /10 ime constant /

11 invert s gnal ¥ '/ 12 special function P! Custy
13 phase shift w rt B 9PLCYst /14 informat on

status output OP!
1 mode / 2 cutput A 9Pt/
2 output B Pt/ 2 output C %0t/

Zoutput D P/ 3 invert signal /
4 "nformat an

limit switch 9%t

1 measurement / 2 threshold / 3 hysteresis /
4 polarity / 5 ime constant /

éinvert s gnal / 7 nformation

contral input 2Pt

1 mode '/ Znvert signal /
3 information
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DESCRIPTION OF HART INTERFACE

31/0 counter

41/0 HART

S device

1 counter 1
2 counter 2

3 counter 3 9Pt

1 funct. of counter U5t / 2 measurement Cust/

3 select measurement 971 CUst 7 4 ic threshold Sust/
5 Ifc hysteresis U= / & time constant Cvst/

7 preset value 0P Cust /g raget counter OPt Custy

9 set counter 9Pt CUSt £ 10 nformation

1PVisRa/28Vis/3TV1s/ 4 4V1s /5 D/A trim CUst / & apply values Cust

1 device info

2 display

3 1. meas. page
4 2. meas. page

5 graphtc page

& special functions

7 units [dev cel

8 HART

www krohne com

11ag/ 2 C number "¢/ 3 device serial no. R4/
4 electronic serial no Rd /5 SW.REV MS /
& circuit board info

1 tanguage / 2 default display / 3 SW.REV.UIS

1 lunct on Ut / 2 measurement 1.line C¥5t/

3 range mun ©Y% / 4 range max Cust/
§ limitation min / & imitation max /
7 lfc threshold / 8 lfc hyslerasis /

2 time constant / 10 format 1.Line /

11 measurement 2.ine ¥ / 12 lormat 2.line “ '/
13 measurement 3.ine “¥%/ 14 format 3 Line Cust

1 select range / 2 range centre /
3 range +/- [ 4 time scale

1 List errors / 2 reset errors / 3 warmstart
1 volurne flow 95 / 2 mass flow Sust
3 How speed “*'/ 4 conductimty B9t/

5 temperature Y5t/ 6 valume Cust/
7mass /8 dens ty Cust

1 address

2 message

ddescription

4 units [HART] 1 volume f ow

5 formats (HART) 2 mass flow
31 ow speed

4 conduct wity
5 temperature
& counter 1

7 counter 2

8 counter 3 P!
7 d agnos s value
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DESCRIPTION OF HART INTERFACE

6 device info 1 manufacturer fid
2 model RY

3 device ID Rd
4tag
5 date

6 write protect fd

7 final assembly no
8 sensor sernal no

9 revision no.

1 universal rev.
2 device rav, Rd
3 software rev
4 hardware rev

Rd

Rd
Rd

7 preambles 1 request preams R¢

2 response preams
B master reset
9 prepare download

9 circunt board info
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DESCRIPTION OF HART INTERFACE

9.12 Appendix B: HART® menu tree for AMS

Abbreviations of the following tables:

. Ot Optional, depending on device version and conhiguration
» PRdRead only

» Cust Custody lock protection

o Lo geal AMS, affects only AMS views

9.12.1 Overview AMS menu tree [positions in menu tree)

configuration quick setup

sensor

input calibration

input filter

self test /info

1/0 terminals current output

A/B/C/D frequency output
pulse output
status output
lirmit switch

control input

counter counter 1
counter 2
counter 3
device

1. meas. page / graph c page / 2. meas. page
HART
HART units
Compare
Clear Ofiline
Status Overview
Failure Idevice)
Failure [application)
Out of specificat an
Check request & Informat on
Process Variables process values
counter
outputs
device
HART
Scan Device .

Calibration Management
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DESCRIPTION OF HART INTERFACE

9.12.2 AMS menu tree [details for settings)

Configure
quick setup dev e language / tag

current output A/C measurement A/C CU%t / upt A/C Cust
t me constant A/C Y%/ range max A/C
range min A/C €Ut / Ifc threshold Fust /
fe hysteresis Cust

pulse output D measurement D %Pt €Ut/ piice value uni 9% Cu ty
value p. pulse 97" Cust / (fc threshold PPt Cust /
lic hysteresis Opt Cust

ltmits far.., volume flow upper snsr imit Rd
mass flow lower snsr im t Rd /
Rd
flow speed mInImum span

conductvity

coll temperature

input calibration zero calibration U3¢ / 51ze CUst / GK selection Cu5t / GK / GKH 0Pt st/
GKL OP' Byt / ¢l resistance Rsp €% / density ©USt / target conduct. CUst/
EF electr. factor St / num. of electredes €Ut/ field frequency Sust /
select settling CU*' / settling ime 9P* C¥s' / ine frequency Cust

input filter Urmitation rmin ©U5F7 limitation max S48t / flow direction SUst/
time constant “¥%!/ pulse filter €92t/ pulse width €45t / pulse Urmitation CUst /
notse fitter ' / naise level €t / noise suppression OPt Cust
Uc threshold ©¥3t / (fc hysteresis Sust

self test / info self test emply pipe Y/ limit empty pipe P! Cust/
full p pe 9P Ust/ ym t full pipe OPY Cust/
linearity Y t/ gain Cust
coil temperature &4 / flow profite Ut /
limit flow profile Opt. ust
electrode noise  USt/
limit electr, noise Opt Cust
settling of field vst/
diagnosis valye R¢

information Lner / electr mater al/
seral no sensor M /¥ no, sensor R4/
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E2 DESCRIPTION OF HART INTERFACE

1/Q terminals currant output ¢! range 0% “¥s! / range 100% Fu5t
A/B/C/D extended range min ©¥s!/ extended range max Cust/
error current €3t/ error condition B¥st /
measurement © '/ range min Cust/
range max CUs! / palarity Cust /
limitation min ©¥ */ imitation max Cust/
lfc threshold ©¥t / (fc hysteresis Fus! /
t me constant ¥*'/ special function U5t/
rc threshold P U5t/ re hysteresis OPt Cust

Opt pulse shape ¥/ pulse width Cust/

100% pulse rate ©U5! / measurement Sust
range min € *!/ range max Cust/

polanity “*/umitat on min C¥st/

lrnitation max “¥ / tfe threshold Cust /

lic hysleresis Y*!/ time constant ®4%t/
nvert signal Y%/ specral function 0Pt Cust
phaseshftwrt B PtCust

frequency output

pulse cutput 9! pulse shape U3 / pulse width Cust/

max, pulse rate ©¥5! f measurement C4st/
pulse value unit / value p. pulse /

polarity 4! / Ifc threshold CYst /

Ife hysteresis Y '/t me constant /

mvert signal Y5/ special function Op! Cust
phase shift w r.t, 8 9Pt Cust

status output O°t mode / output A OPt/
outpul B Pt/ output ¢ 0t/
output D Pt £ invert signal
Umit sw tch 2P measurement / threshold / hysteresis /

olarity / ime con tant/
invert signal

control mput O mode B4 / invert signal

function €4/ measurement OP". Cust
Ife threshold P €%t/ Ifc hysteresis OPt Cust
time constant P! YS!/ preset value 0Pt Cust

tag / C number R9 / device seral no. fd/
electronic serial no. RY

language / default display Cu=*

units volume flow ¥t / mass flow Cust
flow speed “¥5t / conductivty Cust /
temperature 5!/ volume Yt/
mass ©45 / density Ust

1. and 2. meas page 1. and 2. meas. page function S¥st / measurement 1.line Cust/

graphic page range min € !/ range max ©¥st /
Urnitation rrun / | mitation max /
lfc threshold / lfc hysteresis /
time constant / format 1.line /

measurement 2 L ne ““3! / format 2.line Cust /
measurement 3.bne “45 / format 3.line €U

-

graphic page select range / range centre /
range +/- /[ ime scale
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DESCRIPTION OF HART INTERFACE

wdentibcation manufacturer ®9 / model RY / dev ce ID R/
address / tag / date / message / descript on /

write protect ® /[ nal assembly no / sensor seral no

15100 numbers universal rev B9/ device rev, Rd/

software rev. ¢ / hardware rev. ®9
preambles request preams ¢ / response preams
dynamic vanables PVisPad/evis /TVIs / Vs
HART units display formats volume flow “°¢ / mass flow L° /

flow speed 1% / conductivty L° /
temperature 4°¢ [ counter 14° /counter2  /
counter 3 OPh L€ / diagnosis value Pt

volume flow / mass flow /
flow speed / conductwity /

temperature / counter 1/ counter 2/ counter 3 P!
Compare and Clear Offline

Status
Ov tandard Pr mary variable out of limits

Non-primary vaniable out of limits
Primary variable analogue output saturated
Primary variable ana ogue output fixed
Cold start
Field device malfunct on
Configuratien changed

Failure {device) Ferror ndevce/FI01/F parameter /F 102/ F configuration / F display /
F sensor e ectronic / F ensor global / F sensor local /F field current local /
F current in-foutput A / F current in-/output B / F current output G /
F software user interface / F hardware setlings / F hardware detection /
F RAM/ROM error ID1 F RAM/ROM errar 102

Failure (application] F appl cat on error / F empty pipe / F How rate oo high / F field frequency too high /
F DC offset /Fopencrcut A/ Fopencrcut B/F opencircuit C /
F over range A (current] / F over range B {current] / F over range C [current] /
F over range A [pulsel / F over range B {pul e)/F over range C [pulse) /
F active settings / F factory settings / F backup 1 seltings ﬁ
F backup 2 sett ng

Out of spec fication S oul of spec ficat on / S p pe not fu |/ S p pe emply / S linearity /
S Hlow prof e /S electrode noise / S gain error /
S electrode symmetry / S held coil broken /S f eld cod bridged /
S field current dev at'on /S f eld frequency loo h gh S electronic temperature /
S coil temperature / S overflow counter 1/ S overflow counter 2 /
S overf ow ounter 3/5 backplane inva d

Check request & check reque t C checks nprogre /C test sensor

Information infermat on | counter 1 stopped / | counter 2 stopped /

| counter 3 stopped / | power fail /

I control nput A act ve /| control input B act ve /
| over range d splay /| over range display 2/

| backplan sen or /| backptane settings

| backp ane differen /| optical interface

08/2010 - 4000069803 - MA IFC 300 R04 en www krohne.com



DESCRIPTION OF HART INTERFACE

Process Variables

process values

counter

outpuls

device

HART

Scan Device

Calibration Management

Diagnostics and Test

Calibrate

Reset

Basic Configuration

Rename
Unassign
Assign / Replace

Audit Trail

Record Manual Event

Drawings / Notes

Help

volume flow / mass flow / flow speed / conduct'vity / coil temperature / diagnosis value
Opt

counter 1 P!/ counter 2 97 / counter 3 0Pt

ACPt/  range AOPY/BOP /9% range BOPt/C P'/% range C
D P/ rangeD PPt/

autom zero cal bration DAtrm !

apply values ¢!

reset errors/ re et conf guration changed flag / master reset / warmstart / reset
counter 1 '/ set counler 1“4t f reset counter 2 €Ut / set counter 2 45!/ reset counter
3Cust f set counter 3 €

select measurement counter 1/ select measurement counter 2/
select measurement counter 3 PP / select diagnosts value
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DESCRIPTION OF HART INTERFACE

9.13 Appendix C: HART® menu tree for PDM

Abbreviations of the following tables:

« OPtOptional, depending on device version and configurat on

« RdRead only

» Cust Cystody lock pr tection
o L9 ocal POM affe tsonly PDMv w

2.13.1 Overview PDM menu tree [positions in menu treej

Overview: Menu Device

verview: Menu View

display

Yt diagram
outputs

Device Status

Toolbar
Status Bar
Update
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dpy
count r

current oulputffrequency output A P!
current output/frequency output 8 P!
current output C 9Pt

frequency output D 97
Device
HART
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DESCRIPTION OF HART INTERFACE

Overview: PDM parameter table

operation un t

dev ce
input al brat on
flter
efte t
nformation
mea urning Il mt volume flow
mass flow
flow speed
conductivity
coll temperature
Opt
counter 1
counter 2

counter 3 20t

Human machine interface  local display 1. and 2. meas. page
graphic page
units ldevice)
units [HART]

formats [HART)
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DESCRIPTION OF HART INTERFACE

9.13.2 PDM menu tree (details for settings}

Menu Device

Communication Path
Load To Device

Load Ta PG/PC

Set Address

Test simutation current outputffrequency oulput A 9t Cust
simulalion current output/frequency output B Ot Cust

simulation current output G P4 9!

simulatien frequency output D Pt ¢

reset <reset errors>
<reset configuration changed flag>
<master reset>
<warmstart>

<resel counter 1> CU !

<set counter 1> Cust

<resel counter 2> Cust

<set counter 2> Tust

<reset counter 3> Pt !

<sel counter 3> 9P € ¢

calibration aulom zero cal bration !
DfA trim Cust
apply values Cust

HART preambles request preams R4/ response preams

dynamic variables settings PV s R ISVis/TVis 4V s
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DESCRIPTION OF HART INTERFACE

Menu View

counter
Yt d agram

outputs

Dev ce Status

Out of specification

check request

ecks n progre

www krohne.com

/ C test sensor
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Circuit board info
Toolbar
Status Bar

Update

DESCRIPTION OF HART INTERFACE

Infoermat on | counter | stopped / | counter 2 stopped /
| counter 3 stopp d /| power fail /
| contro wnput A actve |contro input B active /
I over range display 1 /) over range display 2 /
| backp! ne sen or 1backplane ettings
I backplane d fferen e/lopl al nterface

PDM parameter table

identification
operation un

device

input

calibrat on

fllter process input

information

Measuring limits for

tag / description / message

C number R4/ dev ce ser al no. R4 / electromic senal no. R4/ manufacturer e/
model R4/ dev ce 10 B¢/ universal rev. RY/ dewvice rev. B¢/
software rev Rd/ hardware rev. R¢/ date / final assembly no, / sensor serial no.

zero calibration ©¥5 / size ©U5t / GK selection 9%t / GK / GKH 9Pt 5 7 gK| Opt. Custy
density ©4*! / target conductmity Vst / EF electr, factor * '/ num. of electrodes Ut/ field
frequency CUs / select settling C¥%* / settling ime OP% 4%t/ line frequency Cust

limitation min ©Yst/ britation max 4%t/ flow direction 95! / ime constant / pulse filter Cust/
pulse width 9Pt Cust / pyice bmitation 9P CUst / nose filter US'/
notse level 0Pt U5t/ noise suppression OPt CUs! £ Ife threshold €U / lic hysteresis Cust

empty pipe © U/ im t empty pipe 99" Cust / futl pipe OPY Cust f ymit full pipe 9Pt Cust £ inear ty
Cust f ga n Cust f coul current ©95t/ flow profile Cust/

Limit flow prafile %' !/ electrode noise €“%t/ imit electr.noise OPHCYSt f sattling of held ¥ t/
diagnosis value

ner / electr. materal / senal ne sensor R/ no sensor B¢

<. volume flow upper sensr bm t R9/ lower sen r lmit ®2 / minimum span Rd
.. mass flow

... flow speed

. conduct vity

coit temperature
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DESCRIPTION OF HART INTERFACE

1/0
1’0 terminals A €95t/ terminals B €¥%/ terminals € C¥s'/ terminals D Cust
A/B/C/DOR current output P! range 0% €Ut/ range 100°% ©¥5! / extended range min ¥t /

extended range max “Yst / error current CU5t / error condition Cust /
measurement C*! / range min ©¥5 / range max Sust/

polarity C¥3 / limitat on min EU%t / (imitation max Cust /

tec threshold © '/ lic hysteresis €t/ time constant Cust/

special function “*'/ rc threshald 9% Cust / re hystaregs OPt. Cust

frequency output %' pulse shape ©U%t/ pulse width CUst / 100% pulse rate Sust /
measurement Cust /
range min €Yt/ range max U/
polarity YS*/ limitation min ©¥%! / limitation max Cust/
lfc threshold U5t/ Iic hysteresis €US! / ume constant /
invert signal ¥ !/ special function 9P% Cust 7
phase shift w.r t. B 9pt. Cust

pulse output P! pulse shape ©“%! / pulse width €45t / max pulse rate ¥t / measurement
usl/
pulse value unit / va ue p. pulse / polarity C¥st
fc threshold ©¥3t / (fc hysteresis "'/ time constant /
‘nvert signal ©¥=! / special function OPt. Cust s
phase sh'ftw r 1, B 99t Cust

status output OP! mode / output A %'/ output B 9Pt / putput C O/
output D % / invert signal /

Lirmit switch 90t measurement / threshold / hysteresis / polarity
time constant / invert signal

control input %! mode CUt / invert s'gnal
counter counter | function €Y%t/ measurement 9P /
counter 2 lfc threshold OPt /
opt lic hysteresis 0Pt/
counter 3 t me constant P / preset value P!
Human machine interface
locald p ay {anguage / default display 2%

l.and 2 mea page function “¥s / measurement 1.line €93t/ range min U5t / range max st /
Uimitation min / lirutation max / Lie threshold / Ufc hysteresis / time constant /

format 1.line / measurement 2.line ©¥t / format 2.ine CY%t / measurement 3.line Cust/
format 3.line Cust

graph ¢ page select range / range centre / range +/- / ime scale
un ts [dewicel untt for ... volume flow C¥%t / mass flaw Cust/

flow speed / conductvity /
temperature / volume €4%! / mass €43t/ density

units (HART) umit for . volume flow / mass flow /

fiow speed / conductivity /

coil temperature / counter 1/ counter 2/ counter3 P
formats (HARTI format for ... volume flow ¢ / mass flow 9¢ /

flow speed °¢/ conductivty Lo¢ /

col temperature  / counter §Lo¢/

counter 2 ©/counter 3 0Pt L9 / qiagnosis valy
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KROHNE product overview

® Electromagnetic Howmeters

* Variable area flowmeter

® Ultrasonic flowmeters

* Mass flowmetars

® Vortex flowmelers

* Flow controllers

& |Lavel meters

®* Temperature meters

* Pre sure meters

® Analysis products

* Measuring system for the oil and gas industry
* Measuring systems for sea going {ankers

Head Office KROHNE Messtechnik GmbH
Ludwig-Krohne-5tr. 5

D-47058 Duisburg (Germany}

Tel. +49 (0203 3010

Fax.+49 (0)203 301 10389
infofdkrohne.de

The current bist of all KROHNE contacts and addresses can be found at:
www.krohne.com
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Signet 9900 Transmitter

Member of the SmartPro® Family of Instruments

Panel Mount Field Mount

The Signet 9900 Transmitter provides a single channel
interface for many different parameters including Flow,
pH/ORP, Conductivity/Resistivity, Salinity, Pressure,
Temperature, Level, Dissolved Oxygen, and other sensors
that output a 4 to 20 mA signal. The 9900-1P Transmitter
can also be used as a Batch Controller when a Batch
Module and Relay Module are installed.

The 9900 is offered in both panel or field mount versions.
Both configurations offer an extra large (3.90" x 3.90")
auto-sensing backlil display features "at-a-glance”
visibility that can be viewed at 4-5 times the distance

over traditional transmitters. The highly illuminated
display and large characters reduce the risk of misreading
or misinterpreling the displayed values. The display
shows separate lines for units, main and secondary
measurements as well as a "dial-type” digital bar graph.

The 9200 can run on 12 to 32 VOC power {24 VDC nominal),
and can also be loop powered with compatible sensors.

Rear Enclosure kits are available for the 9900-1P Panel
Mount. Kit options include either a Hinged Cover
{3-9900.399-1} for wall or pipe mount installations, or a
Flat Cover {3-9900.399-2} designed to fit inside a panel for
waterproof protection.

The 9900 offers complete flexibitily, plug-in modules allow
the unit to easily adapt to meet changing customer needs.
Optional modules include the new Modbus as well as the
Relay, Direct Conductivity/Resistivity, H COMM, Batch,

4 to 20 mA Outpul, and a PC COMM Configuration Tool.

The unit can be used with default values for quick and
easy programming or can be customized with labeling,
adjustable minimum and maximum dial settings, and unit
of measure and decimal location choices.

+GF+

Features

* NEW! Modbus Module supports RS485 Serial
Modbus Communications

* Multiple sensor types supported with one
instrument

“Dial-type” digital bar graph

Medules are field installable and replaceable
anytime

= Optional Relay Module for addition of two dry
contact relays

Optional H COMM Module for two-way
communication

Optional Batch Module for Batch Control

Modbus Module for connection to Serial, RS485,
Modbus networks

¢ One 4 to 20 mA output in base unit. One additionat
4 lo 20 mA available with optional module

Rear Enclosure kits for panel, wall or pipe
mounting

Warning and Relay LED indicators for
“at a glance™ visibility

* Customizable features including digital label for
custom identification

Optional PC COMM configuration tool for
configuration at a PC

ce O & FC

o

Applications

* Wastewater Treatment
* Reverse Osmosis
* Deionization
= Ultra Pure Water
- Twa Bed System
- Mixed Bed System
¢ Chemical Manufacturing/Addition
* Metal and Plastic Finishing
* Fume Scrubber
¢ Cooling Towers
« Media Filtration



Specifications

General

Input Channels

Digital (SL}
Frequency

Input Types

Measuremenl Types

Enclosure and Display
Case Material

Window

Keypad

Display

Update Rate

LCD Contrast
indicators

Enclosure Size

Mounting 9900-1P
Panel
Wall
Pipe

Mounting 9900-1

Field {Integral)

Display Ranges
pH

pH Temperature
ORP

Flow Rate
Totalizer
Conductivity
Conductivity Temperature
Temperature
Pressure

Level

Volume

Salinity
Dissclved Oxygen

Dissolved Oxygen
Temperature

Environmental

One

Serial ASCII, TTL level, 9400 bps

Range 0.5to 1500 Hz
Accuracy 0.5% of reading

Flow. pH/ORP, Conductivity/Resistivity, Salinity, Pressure, Temperature, Level, Dissolved Oxygen,
Baich or user-defined (via BO58)

PBT

Shatter-resistant glass

4 buttans, injection-molded silicone rubber seal

Backlil, 7 and 14-segmenl

1s

5 settings

“Dial-type” digital bar graph LEDs for Open Collector, Relays and Warning Indicator
% DIN

Y DIN, ribbed on four sides for panel mounting clip inside panel, silicon gasket included. Optional
rear enclosure with flal cover available for waterproof proteclion when installed inside a panel

Options include 9900-1P installed in pre-wired NEMA enclosure or inside of rear enclosure with
hinged cover

Optional Rear Enclosure with hinged cover and 9900-1P for pipe mount installation

Options include yellow universal or integral kits for installation with sensor

0.0010 15.00 pH

~39.99°Clo 149.99°C  -40 °F to 302 °F

-1999 to +1999 mV

-9999 to 99999 units per second, minute, hour or day
0.00 to 99999999 units

0.0000 to 99999 uS. mS, PPM and PPB (TDS), ki1, M{}
=100 °C to 250 °C
-89 °C 1o 350 °C
-40 to 1000 psi
-9999 10 929999 m, cm. 1, in, %

0to 99999 cm? m?, in%, f1% gal. L. Ib, kg, %
0to 99.97 PPT

PPM 0-50. % SAT 0-200, 0 to 999.9 TORR

=148 °F to 350 °F {application and sensor dependent)
-99 °F to 350 °F

-99 °Cto 350 °C -99 °F to 350 °F

Ambient Operating Temperature

Backlit LCD

Storage Ternperature
Relative Humidity
Maximum Altitude
Enclosure Rating

www.glsignet.com

-10°Cta 70 °C 14°F 10158 °F

-15°Cto 70 °C 5°Filo 158 °F

0 to 100% condensing for field mount; 0 lo 95% non-candensing for panel mount
4,000 m{13,123 1)

NEMA 4X/1P65 (front face only on panel mount); field mount is 100% NEMA 4X/IP65



Specifications (continued)

Electrical Reguirements
Power to Sensors

Voltage +4,9105.5V0OC @ 25 C, regulaled
Current 1.5 mA max in loap power mode (up to 2 0 mA with 24 V@ 300 O max loop impedance)
20 mA max when using OC power

Short Circuit Protected
Isolation Low valtage {< 48V AC/DC) to loop with DC power connected
No isolation when using loop power only
Terminal Blocks 14 AWG max wire gauge
Input Pawer
DC 10.8 to 35.2 VDC, regulated
%900 without Relay Module 200 mA @ 10.8VDC to 35 2VDC
9900 with Relay Module 300 mA @ 10 8 VOC to 35 2 VDC
Overvollage Protection 48 Volt Transient Protection Device
Current limiting for circuit protection
Reverse-Voltage Protection
Loop Power
No DC Power Input

Max. Loop Impedance 500 @12V 32sn@ 18V 000 @24V
With DC Power Input or with 2nd loop, all the time

Max. Loop Impedance 2500 @12V 5000@ 18V 7500 @ 24V
Relay Specifications

Bry-Contact Relays (2)  Open Collector {1)

Type SPDT N/A
Form C N/A
Max. Current Raling 5 A resistive 50 mADC
Max. Voltage Rat ng 30 VDC or 250 VAC 3ovoc

Hysteresis

Latch

Delay

Test Mode

Cycle Time

Maximum Pulse Rate
Proportional Pulse
Volumetric Puise Width
Pulse Width Modulation

Input Types

Adjustable (abso ute in engineering umits) (EUs)
Reset in test screen only

9999.9 seconds {max }

Set On or Off

99999 seconds (max )

300 putses/minute

400 pulses/minute

0.1t03200s

0.1t0320s

Digital {S L} or AC frequency
4 to 20 mA input v a the 8058 1

pH/ORP inpul via the Digital (S°L) output from the 2750/2751 pH/DORP Sensor Electronics

Raw Conduct v ty/Resist vily input directly from Signet Conductivity/Resist vity electrodes via Direct Conduclivity/

Resist vity Madule or via 2850
Input Specifications

Digital (S L) Serial ACSNH TTL level 94600 bps

requency Input

80 mV @ 5 Hz gradually increas ng with frequency
0.5 Hz to 1500 Hz @ TTL level input
+ 0.5% or reading max error @ 25 C

Resolut on 1S
Repeatab ty £0.2° of reading

www.gfsignet.com



Specifications (continued)

Input Specifications continued
Power Supply

Rejection

Short Circuit
Update Rate
Output Specifications

%1 pA per volt
Protected
{1/frequency) + 150 ms

Current Output - One (1), Two (2} with 4 to 20 mA Output Module

Current Loop Output Standard
Current Output

Span

Zero

Full Scale

Accuracy

Resolution
Temperature Drift
Power Supply Rejection
Isolation

Voltage

Max. Impedance
{with DC power input)

Max, Impedance
(no DC power input)

Update Rate

ANSI 1SA 50 00 01 Class H

4 to 20 mA, 1solaled fu y ad stable and reversible

3Bto2t mA

4 0 mA factory set user progr mmable from 3 810 5.0 mA

20 00 mA factory set user programmable from 19 0t0 21.0 mA
+32 yAmax error @ 25 C @ 24 VDC

6 pA or better

1l pAper C

=1 pA perV

Low voltage (< 48 VAC/DC)

1210 32VDC £10%
2500 12vDC

S00Q @ 18vDC 7500 @ 24 VDC

500 12vDC 3250 @18vDC 4000 @ 24VDC

150 mS nom nal

Short circuit and reverse polarily protected

Adjustable Span
Error Condition

Reversible
Selectable error ondit n3 &or22 mA

Aclual update rate determ’ned by sensor type

Test Mode
Shipping Weights
Base Unit
Modbus Module
H COMM Module
Conductivity Module
Relay Module
Batch Module
4 to 20 Output Module
Rear Enclosure, Hinged cover
Rear Enclosure, Flat cover
Standards and Approvals

www.gfsignet.com

Increment to desired current {range 3 8 to 21.00 mA)

063 kg 1.381b
014kg 0351
0351b
0351b
0411b
0351b
0351b
0651b
0601b

CE,UL UL,FCC
ReHS C mpliant Ch a RoHS
Lioyd's Register

Manufactured under ISQ 9001 and IS0 14001 for Environmental Management
and OHSAS 78001 for Occupational Health and Safety



Dimensions - Panel Mount

9%.06 mm
_‘3 90in, ] _"I

99,046 mm
[3.90in.)

e E=] )

Integral Mount

lJSﬂml

Sensor model

515/8510
525
u1000
2000
2100
2250
2350
2450
2507
2536/8512
2537-5
2540
2581
2552
2610 &1
2410 + 8058
2724-2726
2734-2736
2750
2751
27546-2757
2764-2767
2774-2777
2819-2823
2839-2842
2850
4150 + 8058

[ fza.
10,

B.13mm
0.321in,]

13 mm
95in.]

2997 mm
1.18in,)

91 44 mm
13.60in}

.
5410 mm__|
1213in.)

3.9900.395
Angle Adjusiment Adapler Kit

Dimensions - Rear Enclosure

t10mm
{433in)

Ot
@...5

18 2108 me
T (08din)

110 mm

714 mm
N 433} T {281in) “l
Froat View Alde View
Hinged Cover Flat Cover

t
sm NG R T
;5; 44,58 mm
Yoo BE -Er- oy
-r= ¢ et mm sy
t
50 - - e -
~0TEmm B -
Smm
n
Rat ﬂmllz R 2
Top View
9900 Generation 9900 Generation
0 Module
v | [} 1]} v
H COMM X X X
Relay X ) 4 X
Conduclivity/Resistivity X X
Batch X X
41020 mA Output X X
Modbus X X
Open Collector (R1) Backfight Sensor
Indicatos LED {do nol block)
Mechanical Relay (R2 Machanical Retay (R3)
r Indicator LED [ Indicator LE
|- Warming LED
| Bar Grapgh

+GF+
000,
S pgrs %5

%

<BEB

8@@8888&&8&@8*’

CAL INPUT LOOP RELAY OPTION -

JLy =] [

{—— Units of Measure
(GPM, pH sec % atc

| Menu Navigation Keys

v,

Mo M M MO M oM M M M M M X M M O M M O M M M M

Al possible sments shown n this Ukatration  The sstrument's software controls
which segimeris are shown at any particular Lima. Only tha bar graph sepment cutiine
and GF loge ate visible when the und is turned off

www gfsignet.com



Panat Mount

Signet Madal 9900 Transmitier
[Includes mauating bracket and
panel gasket]

Pipe, Tank, Wall Mount

Signet Model 9900 Transmitter

with fear Enclosure

<

Field {Integral) Mount

Signat Modal 9900 Transmitter
with Junclzen Baox [varies with sensor and installation]

=

3-8050 3-8051-x  3.8052 3-9900.295
||
3-9900.399-1 foptionall
Signet Sensors - Flow, Levat, Temperature, Prassure, DO 2270 with 8058 Go i"“"""
Use one input Insm sensor options below® plus othes £ ta 20 m
| >
1
=2
& @ ﬁ W g
i 1 98 & §
[u]
515 8510 525 Uigoo 2000 2100 2507 2537 2540 2551 7562 220 2350 2450 28i0 27 LI} fvetiet
2538 BS12
Signat Fittings - See indvidual sensor data sheets il s6ld saparatel
Pane! Mount Pipe, Tank, Walt Mount Fiwld (Integral] Mount
Signet Model 9900 Transmilter Signat Madel 9700 Transmitter Signet Modal 9900 Transmitter
[In¢ludes mounting brachet and vaith Rear Enclosure with Junction Box lvaries with sensor and installation
panel gaskal O
; “
: © =1
’; [ |
—_ 3-8050 2-8052 J-9900,396
Q 3-9900.3 9-1 [eptionat)
>
O Signet Sensors - pH/ORP Signet Wat-Tap Elecirode Model 2756, 2757 and
Use one input lrom sensar ophions below® 3719 Wa1-Tap with 2750 Sensor Electronics
E with 2750 Sensor Etectronics )
@
7]
>
W g
I
Signet Fiitings - See indwidual sensor data sheets All sold separaiety
Panel Mount Pipe, Tank, Wsll Mount Fisld (ntegral) Mount
Signet Model 9900 Transmitisr Signet Model $900 Transmitter Signet Model 9900 Tranamitter
lIncludes mounting bra ket and w hRear Enc osure with 3-4900.376 Angle Adapler and Junction Box
panel gashet) @ [varies wilh sensor and instaltation)
© = + :
39900394+ 3-8050 3-8052

Signet Sensars « Conductimty/Resistivity and Salinily Electrodes
Use one input from ¢ e trode options betow®
with Conductivity Modu!  or 2850 Sensar Electronics

Signe! Fittings - See indwidual sensor data sheets

* See indwidual senser datashests for additional informat n

3.9900 39%-1

OR

Al sold separately

**3-9900 39415 required with the Conductivity Modute and esther 3-B050 or 3-8052 to prowide sulficient clearance.

. |

©
O

3-9900 399 1 3-990 399 2
(159 001 B34) {159 001 B35

Rear Enclosure K t RearEn su et
hinged cover flat cover

www gfsignet cam

3-99001
{159 001 4696
F eld Moun

3 9900 396

{159 001 701
Angle Adjustment
Adapter K t

e
e

3-8051 (159 00187
3 8051 1 (159 001 755
3 8051 2 (159 001 756

F w Sensor

Integra Mounting Kt




Plug in Modules

3-9900.270-M1

Optional modules and accessories are available for the 9900

a. Base Unit (required)
b. Slot for optional H COMM or Madbus Modules

c. Slot for optional Conductivity/Resistivity, Batch, or a.
4 to 20 mA Qutput Module
d. Slot for optional Relay Madule (not available on field mount) 3-9900.270-M2
Each item is ordered separately. R 3
Modules are field-replaceable at any time
b.

Relay Madule (Panel Installations Only)} {3-9900.393)
This module adds two programmable dry-contact relays
to the standard Open Collector output in the base unit

" l‘:\“":‘

Direct Conductivity/Resistivity Module (3-9900,394)
The Direct Conductivity/Resistivity Module interfaces
Signet 281%-2823 and 2839 2842 Conduct wity
electrodes directly to the 9900

Batch Module {3-9900.397)

The Batch Module adds batch capability to the
9900 Transmitter (Generation il and newer)

It is compatible with all Signet flow sensors

o]
iiii

Coming Soon
3-9900.270-M3

ay
Pml Pt
-y bua

Coming Soon

Madbus Modules (3-9900.278-MX)

These Modules allow the 9900 to communicate with

Automat on systems using the Modbus serial RS485 Protocol

3 9900 270 M1 Wire Lead Connections

Coming Soon 3 9900.270-M2 - Terminal Block Cannections
(Panet Mount Only)

Coming Soon 3 9900 270-M3 - M12 Connector (Field Mount Onty}

OB T '.':‘

H COMM Module (HART®) (3-9900.395)
The H COMM Module enables communication between

the 9900 and a HART® enabled device.
{Not available for use on 3-9900-18C Batch Controller)

4 to 20 mA Output Module {3-9900.398-1)

The 4 to 20 mA Output Module adds a second 4 to 20 mA
Output to the 9900 Transmitter {Generation IIl and later}.
Each of the outputs can be used ta output the primary and/
or secondary measurement.

www.gfsignet.com



Ordering Information

Accessories and Replacement Parts

Mfr. Part No

Code

Description

9900 Base Unit Sngl Channel Mut Parameter 4to 20 mA Open Collecter, DC power

3 9900 1P
3 9900-1
3 9900-1BC

Optional Accessory Modules

3 9900.270-M1
3 9900.270-M2
3 9900.270-M3
3 9700.393

3 9900.394

3 9900.395

3 9900.397

3 990 .3981

159 200120
Coming Soon
Coming Soon
159 001 698
159 001 699
159 001 697
159 310 143
159 001 784

9900 Panel Mount Transmitter
9900 Field Mount Transmitter
Batch Controller System

Modbus Module with Wire Cable Assembly

Modbus Module with Term nat Block Assembly (Panel Mount Only)
Modbus Module with M12 Connector Assembly (Field Mount Only)
Relay Module 2 DCR {Dry-contact relays)

D rect Conductivity Resisl vity Module

H COMM Modute

Batch Module

4 to 20 mA Output Modu

*Module adds a second 4 1o 20 mA ou put One 4 to 20 mA o iput s included in the base unit

Mfr. Part No Code
6682-0204 15% 001 709
6682-1102 159 001 710
6682-1103 159 001 711
6682 1104 159 001 712
4682 3104 159 001 713
6682 3004 159 001 725
7310 1024 159 873 004
7310 2024 159 873 005
7310 4024 159 873 006
7310-6024 159 873 007
7310-7024 15% 873 008
3-0251 159 001 724
3-8050 159 000 184
3-8050.394 159 000 617
3-8051 159 000 187
3-8051-1 59 001 755
3-8051-2 159 003 756
3-8052 159 000 188
3-8058-1 159 000 966
3-8058-2 159 000 9467
3-9000.292 1 159 000 83%
3-9900.270 CBL1 159 200 123
3-9900.270 CBL2 Coming Soon
3-9900.270 CBL3 Coming soon
3-9900.390 159 001 714
3-9900.311 1592 001 715
3-9900.392 159 001 700
3 9900.394 159 001 701
399001399 1 159 001 834
3 9900399 2 159 001 835
3-9900.099 RevL {13/17)
@ Georg Fischer Signet LLC

3401 Aero Jet Avenue, El Monle, CA $1731-2882

Description

Conductivity Modu e Plug, 4 Pos Right A gle
DC Pawer Plug, 2 P s, Right Angle
Relay Module Plug, 3 Pos Right Angle
cop Power Plug 4 Pos Right Angle
Freq/S°L Plug, 4 Pos, Right Angl
Terminal Block P ug
24 VDC Power Supply, 0 42 A 10W
24 VDT Power Supply, 1 0 A 24W
24 VDC Power Supply 1.7 A 40W
24 VDC Power Supply 2.5 A, 60W
24 VDC Power Supply, 4.0 A, 96W
PC COMM Configuration Tool
Un versal Mount Kit
RC Filter kit {for relay use), 2 per kit
Flow Sensor Integral Mounting Kit, NPT, Valox
Flow Sensor Integral Mounting Kit, NPT, PP
Flow Sensor niegral Mounting Kit, NPT, PVDF
% in. Integral Mount Kit
I-Go® S gnal Converter, wire-mount
|I-Go® Signal Converter DIN rail mount
Liguid T ght Connecior Kit, NPT (1 pc.)
Replacement Wire Cable Assembly for M1
Replacement Terminal Block Assembly for M2
Replacement M12 Conneclor Assembly for M3
Standard Connector K t, Right Angle, 9900 Transmitier
Optional Conneclor Kit In Line, 9900 Transmitter
Wall Mount Accessary Kit for 9900
Angle Adjustment Adapter Kit (for Field Mounting}
Rear enclosure kit hinged cover

Rear enclosure kit flat cover

A T L1626} 571-2770 - Fax (626 573-2057 » wwwaglsignet.com » g-mail signel ps@georgfischer com

Specificalions subject to change wilhout nol’ . All rights reserved. All corporate names and trademarks stated herein are the property of their respect ve companies



Signet 2536 Rotor-X Paddlewheel Flow Sensors

PVC Standard Integral Wet-Tap
Sensor Sensor  Sensor Sensor
{gray body (blue cap)
and cap)

Simple to install with time-honored reliable
performance, Signet 2534 Rotor-X Paddlewheel Flow
Sensors are highly repeatable, rugged sensors that
affer exceptional value with litile or no maintenance.
The Model 2536 has a process-ready open coliector
signal with a2 wide dynamic flow range of 0.1 to 6 m/s
(0.3 to 20 ft/s). The sensor measures liguid flow rates in
full pipes and can be used in low pressure systems.

The Signet 2534 sensors are offered in a variety of
materials for a wide range of pipe sizes and insertion
configurations. The many material choices including

PP and PVDF make this model highly versalile and
chemically compatible to many liquid process solutions.

Sensors can be installed in DN15 to DN900 (1% to 36 in.)
pipes (except the 2534 PVC versions, which can be
installed in ON15 to DN100 (%2 to 4 in.) pipes), using
Signet's comprehensive line of custom fittings. These
custom fittings, which include tees, saddles, and
weldolets, seat the sensor to the proper insertion depth
into the process llow. The sensors are also offered in
configurations for wet-tap installation requirements.

Features

+GF+

* Operating range 0.1 ta 6 m/s (0.3 to 20 ft/s)

* Wide turndown ratio of 66:1
« Open-collector autput

s Highly repeatable output

« Simple, economical design

= Installs into pipe sizes DN15 to DN900
(Y2 to 36in.)

* PVC 2536 version DN15 to DN100 (% to 4 in.) for
concentrated Sodium Hypochlorite 12.5% applications

+ High resalution and noise immunity
» Test certificate included for -X0, -X1

« Chemically resistanl materials

cc® re ®

Larshast ta
SLFANE A 11

{3-2536-PX
version only)

Applications

* Pure Waler Production

» Filtration Systems

¢ Chemical Production

* Liquid Delivery Systems

* Pump Protection

¢ Scrubber/Gas Stacks

s Gravity Feed Lines

s Not suitable for gas

« Sodium Hypochlorite transfer/
injection/batching (3-2536-U0)



Specifications

General
Operating Range
Pipe Size Range
PVC
Linearity
Repealability
Min Reynolds Number Required
Wetted Materials
Sensor Body

0-rings
Rotor Pin
Retor

Electrical
Frequency
Supply Voltage
Supply Current
QOutput Type

Cable Type
Cable Length

03t020ft/s
Yato 36in

DN15 to DN100 Y“todin
+1% of max.range @ 25 C(77 F)

+0 5% of max range @25 CI(77 F)

4500

Glass-filled PP (black}), PVDF {natural) or PVC (gray)
FPM (std} optional EPR (EPDM) or FFPM

Titanium, Haslelloy-C or PVDF, optional Ceramic, Tantalum or Stainless Steel
Black PVDF or Natural PVDF, optional ETFE with or w/o carban fiber reinforced PTFE

sleeve for rotor pin

49 Hz per m/s nominal
510 24 VOC £10%, regulated

<15mA@33toéVDC
Cpen collector, sinking 10 mA max

15 Hz per {t/s nominal

«20mA 61to 24VDC

2-conductor twisted pair with shield, 22 AWG

7 6 m (25 ft) can be extended up 1o

Max. Temperature/Pressure Rating - Standard and Integral Sensor

PP

PVOF
PVC

Operating Temperalure
PP
PVDF
PVC

125bar@® 20 C
1.7 bar @ B85 °C
14 bar@ 20 °C
1.7 bar @ 85 °C
i25bar@20 C
6.9 bar@ 460 °C

-18°Cta 85 °C
-18°Cto 85°C
0°Clo50°C

Max. Temperature/Pressure Rating - Wet-Tap Sensor

PP

Operaling Temperature

Max. Wet-Tap Sensar Removal

Rating

Shipping Weight
3-2534-X0
3-2536-X1
3-25346-X2
3-2536-X3
3-2536-X4
3-25346-X5
3-8512-X0
3-8512-X1

Standards and Approvals

Tbar@ 20 °C

1.4 bar @ 60 °C
-18°Cto 60 °C
1.7bar@ 22 °C

0.454 kg

0.476 kg
0.680 kg
0.780 kg
0.800 kg
0.880 kg
0.35 kg

0.37 kg

CE, FCC, NSF {3-2534-PX only)
ReHS compliant, China RoHS

Manufactured under IS0 9007 for Quality and 150 14001 for Envirenmental Management and
OHSAS 18001 for Occupational Health and Safety

See Temperature and Pressure Graphs for more information

www.gfsignel.com

305 m (1000 ft) maximum

180 psi@ 48 F
25 psi @185 F

200psi@ é8 F
25ps1  1B% F
180psi@é68 F
100 psi @ 140 °F

D °F to 185 °F
0°Fto 185 °F
32°Fo 122 °F

100 psi @ 68 °F
20 psi @ 140 °F
0°Flo 140 °F
25psi@ 72 °F

1.001b

1.05 b
1.50 b
1.72 b
1.76 b
1.94 b
0.77 lb
D81 1b



Dimensions

Standard Mount

PVC Mount
(05 to 4in pipe range anly}

Integral Mount

{shown with Transmitter

sold separately)

Wet-Tap Mount Sensor
with 3519 Wet-Tap Valve
{See 3519 product page for
more informalion}

99 06 mm

%6
I._33m,',"_,| L1390 n -
Y T
102 mm 104 mm
(4.0 n.} [414in
0 or ¥1 ¥ or-¥1 l
26T mm—p| |4— — 267
(1.05in) 1.0
:F
Pipe range Pipe range
05todin. -YD=152mm 460 0.5to &in. P3=297mm(117 n
Sto 8in, ¥1=185mm{73m} StoBin. P4=333mm{i31 n
10in.andup | -P5 =409 mm {161

Plpa, Tank, Wall Mount

Signet nstruments
0550
9900 1P %900 1BC w Ih Rear Enclosure

with 3-80%0 Un vers | Mount Kit

OR +

njuici=]

+

__

For overview of Wet-Tap System, see 3519 product page

533mm
21in
' X0
thru
267 mm __, e | X2
105in)
Pipe range
0.5to4in X0 104mm 4
Sto8in. X1 137mm 54
10in andup X2 213mm 84
Panel Mount
Sigret Instruments
8550 8900
9900 9900 18C
N on
E Intutal=;
2
Signet 2834
O PVYC, Standard, Wet-Tap or
8511 integral Mount
E Flow Sensors
1))
el
0
>
W
Signet Filtings
Application Tips

« Use the Conduit Adapter Kit to protect the
cable-lo-sensor connection when used in outdoor
environments. See Accessories section for mare

information.

« Use a sleeved rotor in abrasive liquids to

reduce wear.

Field (Integrall Mount Automatlon Sysism

Signet Inglruments
8550 900
with 3-B051-X Integral Mount Kit

L&

0486 Protibus Cancentrator

#nd Cuslomer Supplied
Programmable Logic Contralier or
Programmable Automalisn Contralter

+ B

Fa by U LY
- W=
+ naan,

v,

All sold separately

Sensor plug can be used to plug installation fitting
after extraction of sensor from pipe.

For liquids containing ferrous particles, use Signet
Magmeters.

For systems with components of more than one
material, the maximum temperature/pressure
specification must always be referenced to the
component with the lowest rating.

www.gfsignet.com



Temperature/Pressure Graphs

lps ) Ibar)
Note; 210 145

The pressure/temperature graphs are specifically 200 138
for the Signet sensor. During system design the 190 131
specifications of all components must be considered. In 180 124
the case of a metal piping system, a plastic sensor will 170 117
reduce the system specification. When using a PVDF 160 11D
sensor in a PVC piping sysiem, the fitting will reduce the 150 103
system specification, %50 97
13¢ 90
120 B3
n 7
00 89
0 42
B0 55
0 48
60 41
50 34
w0 28
21
20 14
10 7

]
°C -0 80 100
°F o 176 212

Ordering Notes

1) Most common part number combinations shown. For 2) Other rotor and pin materials are available for
all other combinations contact factary. purchase from the factory and can be easily replaced
in the field. See Accessories seclion

Ordering Information

Model 2536 Standard Mount Paddlewheel

When choosing this style of sensor, the instrument can be mounted nearby on a pipe or wall ar in a remote location up
to 305 m (1000 t) by connecting the sensor through a standard 3-8050-1 universal junction box. Standard cable length
is 7.6 m (25 it} Use Signet fittings for proper seat ng of the sensor into the pracess flow.

Mfr. Part No. Code Body Rotor Pin Material
Flow Sensor far use with remote mount instrument

DN1510 DN100 Y2 to 4 in

3 25346-P0 198 840 143 P lypropylene Black PVDF Titanium
32536 T0 198 840 149 N tural PYDF Natural PVDF Natural PVDF
3 2536-U0 159 001 843 PVC Steeved ETFE Titanium
3-2534 VO 198 840 146 Natural PVDF Natural PYDF Hasteltoy-C
DN125 o DN 200 StoB8'n

32536 P1 198 84D 144 P lypropylene Titanium
3-2536 V1 196 840 147 Natural PYDF Hastelloy-C
DN250 - DN900 - 10 to 36 1n

3 2534-P2 198 840 145 P lypropylene Bl kPVOF Titanium

www.gfsignet.com



Ordering Information (continued)

Madel 2536 Integral Mount Paddlewheel

When choosing this style of sensor, the instrument is mounted directly onto the sensor for a local display.
See guidelines below for instructions.

Mfr.Part No. Code Body Rotor Pin Material

Flow sensor for integral mounting on the 8150 or 8550 instrument using the 3-8051-X Flow Sensar Integral
Mount Kit {sold separately)

ON15to DNI00 - Y2 ta 4 in

3-8512-P0} Polypropylene Black PVOF Titantum
3-8512-T0 Natural PVOF** Natural PYDF  Natural PVDF
3-8512-v0 Natural PYDF*" Natural PVDF  Hastelloy-C

DN125 to DN200 - 5 to 8 in. (PP only)
3-8512-M 198 864 514 Polypropylene Black PVDF Titanium
“*Natural PVOF available Yz in to 4 in. only

Guidelines: Combining a 2536 integral mount flow sensor with an integrally mounted instrument

Optian 1

Once an integral mount sensor is chosen, it can be ¢) Assembling the sensor with the integral adapter and
mounted directly to a field mount transmitter by instrument is quick and simple.

following these guidelines:

al Order the 3-8051-X flow sensor integral mounting kit
(sold separately) to connect the sensor to
an instrument.

b} Order a field mount transmitter (sold separately). The
following part numbers are compatible;
3-8550-3, 3-9900-1.

Model 2536 Wet-Tap Mount Paddlewheel Flow Sensor
When choosing this style of sensor, the instrument can be mounted nearby on a pipe or wall or in a remote location
up to 305 m (1000 it} by connecling the sensor through a standard 3 8050 1 universal junction box. Standard
cable length is 7.6 m (25 ft). This style of sensor uses the 3519 Wet Tap valve only (see individual product page
far more infarmation).
Mfr. Part No. Code Body Rotor Pin Material
Flow Sensor for wel-tap mounting with the 3519 Wet Tap Valve (sold separately)

DN15to DN1GD ' todin

3-2536-P3 Polyprapylene Titanium
DN12510 DN200 Sto8in

3-2536-P4 Polypropylene Titanium
DN250 tc DN?00 1010 36 in

3-2536-P5 Polypropylene Black PVDF Titanium

Guideline; Combining a 2536 Wet-Tap Sensor with a 3519 Wet-Tap Valve

a) Once a sensor 1s chosen, it can be mounted in a 3519 Wet-Tap Valve (sold separalely)

b) Assembling a sensor with a 3519 Wet Tap valve is quick and simple These parts can also be ordered as complete
assemblies. See 3519 product page.

Model 2534 Ordering Notes

1) Other rotor and pin materials are available for
purchase from the factory and can be easily replaced
in the field. See Accessories section

Please refer to Wiring, Installation, Accessories and Fittings sections for more information.
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Accessories and Replacement Parts

Mfr. Part No.

Rotors
3-2536.320-1
3-2536.320-2
3-2536.320-3
3-2536.3221
3-2536.322-2
3-2536.322-3
Rotor Pins
M15446-1
M1546-2
M1546-3
M1546-4
PS1545
D-Rings
1220-0021
1224-0021
1228-0021
Miscellaneous
P31534
P31542-3
3-2536.555
P31934
P51589
5523-0222
3-2534.321
3-80%0
3-8050-1
3-8050.390-1
3-8050.390-3
3-8050.390-4
3-8051
3-8051-1
3-8051-2

Cade

198 820 052
159 D00 272
159 00D 273
198 820 056
198 820 057
198 820 058

198 801 182
198801 183
198 820 014
198 820 015
198 820 014

198 801 000
198 820 004
198 820 007

198 840 201
159 000 464
159500 532
159 000 466
159 000 476
159 000 392
198 820 054
159 000 184
159 000 753
159 001 702
159 310 114
159 310 117
15% 00O 187
159 001 755
159 001 756

3-2534.099 Rev L {07/16}
@ Georg Fischer Signet LLC

3401 Aero Jet Avenue, EL Monle, CA 91731-2882 US A - Tel, (626) 571-2770 « Fax (426) §73-2057 » www.glsignet.com « e-mail: signet.ps@georglischer.com
Specilicalions subject to change without nolice. All rights reserved. All corparate names and trademarks stated herein are the property of their respective companies.

Description

Rotor, PVDF Black

Rotor, PVDF Natural

Rotor, ETFE

Sleeved rotor, PVDF Black
Sleeved rotor, PVDF Natural
Steeved rotor, ETFE

Pin, Titanium

Pin, Hastelloy-C
Pin, Tantalum

Pin, Stainlass Steel
Pin, Ceramic

O-ring, FPM (2 required per sensor)
0-ring, EPR {(EPDM) {2 required per sensar)
O-ring, FFPM (2 required per sensor)

Sensor plug, Polypropylene

Sensor cap, Blue

Sensor cap, Gray

Conduit cap

Conduit adapter kit

Cable {per foot), 2 cond. w/shield, 22 AWG

PVDF Natural, Rotor kit (rotor and pin)

Universal mount kit

Universal junction box

Retaining nut replacement kit, NPT, Valox (for use with 8510 and 8512)
Retaining nut replacement kit, NPT, PP {for use with 8510 and 8512)
Retaining nut replacement kit, NPT, PVDF {for use with 8510 and 8512)
Transmitter integral adapter (for use with 8510 and 8512)

Transmitter integral mounting kit, NPT, PP (for use with 8510 and 8512)
Transmitter integral mounting kit, NPT, PVDF {for use with 8510 and 8512)



Table of Contents
Europe Fittings

Material Joint

Solvent
cementing

Hot gas back
welding

Solvent
cementing

Saddle/
Solvent
cementing

E 3 Socket fusion

Butt fusion

Hot gas back
welding

Screw-on
saddle

Flange
adapters

Serew-on
saddle

Socket fusion

Hot gas back
welding

Sockel fusion

A e

via ELGEF
saddle

PE

via ELGEF
saddle

(

Gasket

EPOM/FPM

no gasket

no gasket

EPOM/FPM

EPDM/FPM

EFDM/FPM

no gasket

EPDM

EPDM/FPM

NEBR

no gasket

no gasket

no gasket

no gasket

no gasket

Dimension

d75

475~

d75 -

dé30

d315

d225

Sensor Type

Flow pH

Pressure

max 16 bar

depends on
qualily of the
we ding

x 10 bar

max 14 bar

Temperature

0D C-+40 C

0C «60C

0C +60C

Alternative solution can be a PP saddle or waler Pipe size
pressure ral ng and chemical res stance need 1o be evaluated

dz0 -

d75

d75

475

d25

d75

d75

d75

dé3

dé3

dé3

d&30

d315

d315

d225

d400

d630

d400

d400

g400

Flow pH

Flow pH

Flaw

Flow

Other

Other

Flow pH

Other

Other

Other

max 168 bar

max 16 bar

depends on
quality of the
welding

5 Bbar

max. 16 bar

0 15bar

max. 14 bar

Depends on

quality of the

welding

max. 14 bar

max 16 bar

max. 12 5 bar

=10 C-+95 C

=10 C +95 C

10 € +95 €

gC +0C

<10 C-+95 C

-10 C-+45 C

<10 C-+60 C

-10 € +80 C

-10 C +60 C

-10 C-+60 C

-i0 C +60 C

Alternative solution can be a PP saddle or waler Pipe s ze
pressure rating, and chem cal res stance need to be evaluated

Not atl fittings are depicted in this catalog Please contact your local sales office for availability.
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Sensor

Material Dimension Type Pressurs Temperaturs
Socket fusion Flow,pH  max 16 bar =20 C +140 C
Butt fusion .pH  max 14 bar =20 C +140 C
Depends on
Hot gas back no gaskel a7% do3l pH  quality of the =20 C +140 C
welding .
welding
@ Flange adapiers FPM d75 - d225 Flow max 14 bar 20 C +140 C
Butt fusion no gasket dél - 4110 max 14 bar <20 € +140 C
Butt fusion no gaskel db3 - d225 max 16 bar -20 C +140 C
Sacket fusion no gasket dé3-d11o max 16 bar =20 C +140 C
Solvent no gasket Flow pH  max 10bar  -40 C +60 C
cementing
Solvent nogasket  d75 d225 max 10bar  -40 C +60 C
cementing
- Satvent nogasket  d2§ d225 max 10bar  -40 C +40 C
" cementing
J
]
bl & Sulvem. no gaskel d25-d225 Pressure  max 10 bar -40°C-+4D C
cementing
Welding no gaskel dé3 - dé3D max 16 har
WY weuding d40 - 4800 max 16 bar
i,
» @ 3
[} N L
- Weiding ne gasket d20-d3z2 max 14 bar &0
= o
-
Welding no gashet d4d d315 max 14 bar
Clamping d6d d289 max 16 bar

www.gfsignet.com
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Asia Fittings

Material

Fitting

Joint

O'J”. Socket fusion

~ & 3?2;3

Flange
adaplers

Solvent
Cementing

Salvent
Cementing

Solveni
Cementing

Saddle/
Solvent
cementing

Clamp-on
saddle

Glue-on
saddie

Solvent
Cementing

Solvent
Cementing

Sackel Fusion

Flange
adaplers

Flange
adapters

Socket fusion

Gasket

EPOM/
FPM

FPM

no gasket

no gasket

EPOM/FFM

EPDM

EPDM/FPM

EPDM/FPM

FPM

FPM

Dimension

d22 d&0

076 D216

050 20in

050 20m

050 20in

d75 d225

20 B0in

d20 dél

475 d315

d75 d225

d20 dé3

Sensor

Type

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Pressure

max 16b r

max 138 bar

max 12 & ba

max 16 bar

max 124 ba

max 13.8 bar

max 13 8 bar

max 156 bar

max {6 bar

Temperature

10°C-4+95 C

20 C

-0 C

+140 C

+140 C

www,gfsignet.com



Sensor

Material Dimension Pressure Tamperalure
Type

»

"]

5 Solvent

[ PVDF insert Flow pH max 138 bar

8 cementing

i
Solvent
comanling no gashel Flow pH max 10 bar
Sovent o caskel d75-d225  Flow max 10 bar
cemenling

NPT PVOF insert up

toB n .
threaded PVC insert over 050-20in Flow pH max 138 bar -15 C +100°C
8 n
No nsertupto
1n
Sweat on BVDF insert 050-150in. Flow pH max 138 bar
aver 1in,
NPT no gasket/ , - N
\hreaded PVDF insert 10 20in Flow pH max 13 B bar 15 € +100°C
NPT PVDFinsert  050-20in  Flow pH  max 138 bar 415 € +100 €
threaded '
NPT . .
J threaded PVOF insert 1.0-2.00n Flow pH
- PVDF inseri up
s weldon  ‘08in 25 12.0in  Flow pH  max 13.8b. 15 ¢ +100 €
Xz H eld o PVC insert over - ow p max 1.9 0ar
Bin
PVYDF insert up
to Bin
Braze BVC insert over 25 120m Flow pH
Bin.
PYDF insert up
to B in
H Weld-on PVC insert over 25 12 n Flow pH  max. 13 B bar 15 C +i00 C
gin.
Buna-N/PYDF
insert up lo
Strap-on  Bin 200 120in  Flow.pH max. 138 bar 15 € +100 C -
PVC insert aver Lz
8in = 'g
o2
Socket 525 1 =
weld-onto  no gasket 050 10in 52515 max, 15 bar
S5 pipe only
. 525-2
Weld-onto  Klinger C4401 4 55 170, 525.25  max 16 bar
S5 pipe Thermoseal
only
be
5
2

www.glsignet.com
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USA Fittings

Material

PVDF

Fiberglass

Joint

Solvent
Cementing

Solvent
Cementing

Salvent
Cementing

Clamp-on
saddle

Glue-~-on
saddle

Solvent
Cementing

Solvent
Cementing

Socket Fusion

Flange
adaplers

Flange
adapters

Socket fusion

Solvent
cement ng

no gasket

no gasket

no gashet

no gaskel

no gasket

EPDM/FPM

EFOM/FPM

FPM

FPM

PVDF insert

050-20in

050-20in

050 20in

050-20in

050 20in

d20 dé3

d75 d3i1s

d75 d228

d2D dé3

Sensor

Type

Flow, pH

Flow, pH

Flow, pH

Flow, pH

Flow, pH

Flow, pH

Flow pH

Flow, pH

Flow pH

max

max

max

max

max

max

max

max

max

Pressure

1é bar

13.8 bar

12 & bar

12 6 bar

16 bar

13.8 bar

13 8 bar

16 bar

16 bar

16 har

14 bar

13 8 bar

Temperature

0°C-+60 C

0°C-+60 C

0°C-+60 C

0°C-+80 C

0°C-+&0 C

0°C=-+100 C

0C +00C

S0 € %5 C

SI0C +95 €

=20 € +140 C

=20 C +140 C

-15 € +100 C
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Material Fitting

Electrofusion

www.glisignet.com

Joint

NP 1ihreaded

Sweat on

NPT threaded

NPT ihreaded

NPT threaded

Weld-on

Braze

Strap-on

Socket weld on
to 55 pipe

Weld on to
55 p pe

Gasket

PVDF insert up
to 8in.

PVC insert over
Bin

No insert up to
1in

PVDF insert over
Tin

no gasket
PVOF insert

PVDF insert

PVDF insert

PVDF insert up
to Bin.

PVC insert over
Bin

PVDF insert up
fo 8in.

PVC insert over
8

PVDF insert up
toB n

PVC nserl over
Bn
Buna-N/PVOF
insertup ta 8 in

PVC nsert over
Bn

Klinger C4401
Thermoseal

0S0-20in

050-150in

10 20

050 20in

10 20in

25 120in

25 1Z20in

25 12

200 120in

050 10n

125 120in

Sensor
Type

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

Flow pH

525 1

525 15
anly

525 2
525 25
only

Pressure

max 13.8 bar

max 13.8 bar

max 13 8 har

max 138 bar

max 13.8 bar

max 13 B bar

max 13 8 bar

Temperature

15 C +100 C

-15 C +100 C

15 C +100 C

15 C-+100 C

<15 C +100 C

-158 C-+100 C

[n]
Dl
o 3
<o
o @
oc
a




Installation Fittings

PVC-U Tees SCH 80 Fitting Only

Part No. Code No. Size[in]  Sensor Type L[in] Hlin} t.d [in.]
MPVBTO0SF 159 001 614 0.50 Fow X0,pH XX .75 350 D.BS
MPVBTOO07F 159 001 615 075 Flow X0, pH XX 175 3.70 1.06
MPVATOOF 159 D01 616 1.00 Flow X0, pH XX 4.30 400 1.33
1 MPVaTO12F 1590016 7 125 Flow X0.pH XX 4.40 £.30 1.67
) MPV8TO15F 159 001 418 1.50 Flow X0, pH XX 5.00 4,60 1.9
1 l MPVBTO020F 159 001 419 2.00 Flow -X0, pH XX 5.50 5.00 2.40
l_‘_'l « For use with P51530 X0 3 2536-X0, 3-8510-X0 3-B512-X0, 3-2537 XC-X0, 3-2551-X0-X0-XX. 3-272X-XX, 3-273X-XX
» NSF
PVYC-U Tees 5CH 80 - with Pipe’
Part No. Code No. Size [in.] Sensor Type L [in] H [in.] o.d [in.]
MPVETO0S 159 001 623 050 Flow X0, pH XX 14 350 0.84
MPVBT007 159 D01 624 075 Flow X0, pH XX 14 3.70 1.05
MPVBTDI10 159 001 625 100 Flow X0.pH XX 7 4.00 1.32
I MPVBTO12 159 001 624 125 Flow X0, pH XX 20 4.30 1.66
|:‘“ - [:]} 1 MPVETO1S 159 001 627 1.50 Flow X0, pH -XX 24 4.60 1.90
1 MPVETO20 15% 001 428 2.00 Flow -X0, pH XX 26,5 5.02 238

= Foruse w th P51530 X0 3 2536-X0, 3-8510-X0, 3-8512-X0, 3 2537 XC-X0, 3-2551-X0-X0-XX, 3-272X-XX, 3-273X-XX
'Pipe lengths ncluded w th these fittings do nol satisfy straight-run requirements for all installation configural ons

PVC-U Tees SCH 80 - with Pipe’

Part No. Code No. Size [in] Sansor Type L fin] H{in) o.d fin.]
PVBTO2S 198 801 573 2.50 Flow X pH -XX 24 5.4 288
PVBTOD30 198 801 414 3.00 Fow X pH XX 24 6.0 350
PVBTO40 198 BO1 434 4.00 Flow X pH XX 24 7.0 4 50

+» For use with P51530 XD 3 2536 X0 3 8510 X0 3 8512 X0 3 2537 X -X0 3-25 1-X0-X0-XX, 3-272X-XX, 3 273X XX
‘Pipe lengths included with these fittings do not sat sfy stra ght runr quireme s for all installation configurations

PVC-U Clamp-on Saddles SCH 80

Part No. Code No, Size [in.) Sensor Type Liin) HIlin) dfin] Clin]
PVBS020 159 000 437 200 Flow X0.pH XX 4.00 5.0 2375 143
PVBS025 159 000 638 250 Flow -X0, pH XX 475 5.4 2879 143
PVBS5030 198 150 577 Jon Flow X0, pH XX 5.00 6.0 3.500 143
PVBS040 198 150 578 400 Flow X0 5.0 71 4500 143
PVBSD&O 198150579 600 Flow X1 5.00 10.0 6625 225
Pv8s080 159 000 639 800 Flow X1 5.00 1.5 B.&25 1225

+ For use w th P51530-X0/ X1 * Mounts on PVC pip
3-2536 X0/ X1 3 8510-X0/ X1 +« C Clearanced me ion
3-8512 X0/ X1 3-2537 XC X0/ X1 +« EPRI(EPOM) O r ng

3-255 XD-XXf X1 XX, 3 272X%-XX NSF
3-273X XX
PVC-C Tees SCH BO - Fitting Only
Part No. Code No. Sizelin.]  Sensor Type L [in.) Hlin]  Td[in]
MCPVBTOOSF 159 001 432 050 Flow -X0, pH -XX 3.75 3.50 085
MCPVBTOO?7F 159 D01 633 075 Flow XD, pH -XX 3,75 3.70 1.06
MCPVBTO0Y0F 159 001 634 100 F ow X0, pH -XX 4.30 4,00 1.33
MCPVBTD12F 159 001 635 125 Flow X0, pH -XX 4.40 4.30 1.67
'[‘ MCPVETO15F 159 001 636 150 Fow X0 pH-XX 5.00 4,60 1.9
M MCPVBT020F 159 001 637 200 Fow X0, pH -XX 5.50 5.00 2.40
l r’ * For use with P51530-X0, 3 2535-X0,3 8510 X0 3 B512 X0 3 2537 X X0 3 2551-X0-X0-XX, 3-272X-XX, 3-273X-XX

www.gfsignet.com



Installation Fittings
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Part No.

MCPVBTO0S
MCPVBTO07
MCPVEBTC10
MCPVBT012
MCPVBTD15
MCPVBTO20

Code No.

159 001 6413
159 001 442
159 001 643
159 001 644
159 003 445
159 001 646

PVC-C Tees SCH 80 - with Pipe’

Size [in.)
0.50
0758
1.00
125

50
200

Sensor Type

Flow X0, pH -XX
Flow X0, pH -XX
Flow X0, pH -XX
Flow X0, pH -XX
Flow X0 pH -XX
Flow X0, pH -XX

L [in.}
14

14

17

20

24
265

Hlin)
350
370
400
430
460
502

o.d [in.)
D84
105
132
146
190
238

'Pipe engths included w th these fithng d not salisty straight run requ rem nts  rall nstallatonc nf gurato s

Part No.

PPMTEQ25
PPMTED30
PPMTE040
PPMTEQS0

PP-H, Waler Fitting, Metric and Inch (EPR/EPDM gaskets)

EPDM d
Code No, [in]

727311012 2.50
727311013 3.00
7273110 4 4.00
727311017 4.00

+ For use with P51530-X1/ X2,
3 2534-X1/-X2, 3-B510-X1 3-8512 X1

3-2537-XC-X1, 3-2551 X1 XX/X2 XX

+ Threaded outlet 1% NPSM
* Sensor lengih depends on
nstallation fitting

Part No.

DN Sensor
[mm]  Type

55 Flow -X1
80 Flow -X1
10 low X1
15 Flow X1

D
16 75
16 90
15 110
16 160

D
[mm]

88

102
132
182

PP-H, Wafer Fitting, Metric and Inch (FPM gaskets)

FPM d
Code No.

[in.}

PPMTFO040 727 311044 4.00

* For use with P51530-X1/-X2,
3 2536-X1/-X2, 3-8510-X1, 3-8512-X1

3 2537-XC-X1, 3 2557-X1-XX/X2-XX

* Threaded outlet 1% NPSM
+ Sensor length depends on
installation fitting

DN Sensor
[mm] Type
100 Flow X1

d
PN [mm)
16 110

SYGEF Standard, Metric and Inch (FPM gaskets}

d
Part No. FPM Code No. find
MTF030 735311043 3.00

For use with P§1530 X1 3-2534-X1

3 8510-X1, 3-8512-X1, 3-2537-XC-X

3 2551-X1-XX

Threaded ocutlet 1% inch NPSM
Sensor length depends on
nstallation fitting

DN Sensor PN d
[mm) Type [mm)
80 Fow-X1 10/16 90

H L
[mm]  [mm]
128 48
140 48
145 48
154 48

Suitable for backing flanges metric and inch
Suitable for SDR 11 -SDR 17 &
Delivered wilh profile O-ring

Wafer can be used with other pipe materials

itable for backing flanges meiric a dinch
S itable for SDR 11 -SDR17 &

livered with prof le O-ring
W fer can be used wilh other p pe materia s

D H L
[mm] (mm] [mm)
132 145 48
H ] L
Imml [mm] [mm]
141 102 48

+ Su table for backing flanges metric and nch
* Delivered w th profile O-ring
= Wafer can be used w th other p pe maler als

L1
[mm]

&1

69

79
06

[ ]
[mm])

79

&
-}
[T
£
= ©
o
o

L1
[mm]



Installation Fittings

BSP PVC-U for Socket Fusion, BS inch

E OM d d ON B 2z L LI H
CodeNo.  odeNo. [in) mm) [mm] Se"®or¥ype PN ool tmml [mml [mml lmmi

PYATDOS 7213 0336 721210306 12 20 15 Flow X0 pH-XX 15 43 48 131 90 76
PVATOO7 721310337 721310307 34 25 20 Flow XD pH-XX 15 51 53 147 100 78
PVATO10 721310338 721310308 1 32 25 Flow X0 pH-XX %5 58 58 164 110 81
PVATO12 721310339 721310309 1« 40 32 Flow X0 pH-XX 15 72 58 77 110 85
PVAT015 721310340 72 3103101 50 40 Flow X0 pH-XX 15 83 43 188 120 89
PVAT020 72 310341 721310311 2 43 50 Flow X pH XX 15 100 48 211 130 95

Part No

=100
L]

o MRS CRIRIRL e

o + For use with PS1530 X0 3-2536 X0 » BSP - Br hish Standard Pipe
3-8570-X0 3 B512 X0 3 2537 XC X0 * T readed outlet 1 4 inch NPSM
3-2551-X0-XX 3 272X-XX, 3 273X XX + Sensor length depends on instal at on f it ng

BSP PVC-U, Clamp-on Saddle, BS inch

d DN d ] H H1 L
lin] (mm] Sensor Type [mm] PN [mm] [mmi [mm] [mm)

VAS030 198150550 3 80 Fow X0 pH -XX 90 15 39 105 22 105

PartNo. Cade No.

VAS040 198150551 4 100 Flow X0 pH XX 0 15 kL] 114 264 108
VAS060 198150554 & 150 Flow X1 160 i5 39 156 339 120
Far use with PS51530 XD X1 * Sensor length depends on installat en f tting

3 2536-XD/ X1 3 B510 X0/ X1 « BSP - Brit sh Standard P pe

3 8512-x0/ X1 3 2537 X -X0 X1 + Threaded outlet 1 inch NPSM

3-2551 XO0-XX X1 XX 3 272X-XX « Sensor tength depends on installation f It ng

3 273X-XX + EPR {(EPDM) Gasket

Allernative solution can be a PP saddle or wafer Pipe s ze pressure raling and chemical resistance need to
be evaluated

PVC-U Glue-on Saddle Fitting SCH 80

Part No. Code No. Sizelin]  Sensor Type Wiln]  Hlin] od.lin] Clin)
PV85100 159 DOO 495 1000 Flow X2 70 5.43 1075 225
PVBS120 15% 000 496 1200 Flow X2 70 515 1275 225

+ For use with P51530-X2 3 25356-X2, 3-2551 X2-XX

www.gfsignel.com



Installation Fittings
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rt No.

PYMS025
PYMS030
PVMS040
PYMS04&0
PYMS5080

ode No. ;’mml
198150538 75
198 150539 90
198150540 130
198 150 543 160
198150545 225

* For use with P51530-X0/-X1.
3-2536 X0/ X1 3 8510-X0/-X1,
3-B512 X0/ X1 3 2537 XC-X0/-X1,
3-2551 XD XX/ X1 XX 3 272X-XX,
3-273%-%X

Part No.

PVMTOOS
PVMTO07
PYMTO10
PYMTO12
PYMTD15
PYMTO20

FPM
Code No.

721310036
721310037
721310038
721310 039
721 310040
721 310 041

PVC-U Clamp-on Saddle, Metric

[mm]

45
80
100
150
200

Sensor Type

Flow X0, pH -XX
Flaw X0, pH -Xx%
X .pH XX
x1
X1

F ow
F ow

low

75
90

10
160
225

PN :'nml
14 99
15 105
16 114
14 154
16 184

[mml
105
105
105
120
120

Sensor length depends on installation fitting
Threaded oullet 1% inch NPSM
Sensar length depends on instatlation fitting
Top saddle for solvent cement bonding

Seal Lip seal of EPDM
pH sensors can only be used up to 4 in ar DN100 pipe

PVC-U for Socket Systems, Matric

EPDM
Code No.

721 310 004
721310007
721 310008
721 330 009
7211000
T21 00N

+ Foruse wth P51530-X0 3-2536-X0.
3-8510 X0, 3 8512-XD 3-2537-XC X0,

3-2551-X0-XX 3 272X-XX, 3-273%-XX

Part No.

PPMTO0S
PPMTO07
PPMTO10
PPMTO12
PPMT015
PPMTD20

FPM
Code No.

727310036
727 310037
727 310038
727 310 039
727 310040
727 110041

d
[mm]

20
25
32
40
50
63

DN
mm]

15
20
25
32
40
30

Sensor Type

Flow -X0, pH -XX
Flow -X0, pH XX
Flow -X0, pH XX
Flow -X0, pH XX
Flow -X0, pH -XX
Flow -X0 pH -XX

PN

16
16
18
16
16
16

D z L
[mm] [mm] [mm]
43 48 128
51 53 144
58 58 60
72 58 158
83 63 188
100 68 212

L1 H
Imm] [mm]

90 74
100 78
LRV 1|
110 8%
120 89
130 95

To install this installation fitt g n PVC C, PP R and PE p pes
Replace the original unien ends by PVC-C, PP-R and PE

union ends
Threaded outlet 1% inch NPSM
Sensor length depends on  sta ata fitting

PP-H tor Socket Fusion, Metric (PROGEF Standard)

EPDM
Cade No.

727 310 004
727 110 007
727 310008
727 310 00%
727310010
727 310011

« For use w th P51530-XD, 3-2534-X0,
3-8510-X0, 3-8512-X0, 3-2537-%C-X0,
3-2551-X0-XX 3-272X XX 3-273X-XX

[mml]
20

25
32
40
50
63

+ Toinstall th s installalion f 1 ngin PV

?:ml Sensor Type

15 Fow=-XD pH XX
20 Flow -X0 pH XX
25 Flow -X0 pH XX
k¥ Flow -X0 pH XX
40 Flow -X0 pH XX
50 Flow -X0 pH XX

PN

10
10
10
10
10
10

D 4 L
{mm] [mm] [mm]
48 50 128
58 55 142
65 &40 156
79 60 140
Lal 65 176
105 710 194
P R and PE

L1 H
[mm] [mm]
90 76
100 738
LRLV: ]
110 85
120 89
130 %5
pipes

Replace the original union end by PYC , PP-R and PE union ends
» Threaded oullel 1 s inch NPSM
+ Un'on end with fusion socket PP H

n
e
I
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Installation Fittings

b—T—

PVDOF, Socket Fusion, Metric, (SYGEF Standard)

PartNo. FPM Code No. :::m] Sensor Type PN d[mm] ::'nm] [zmml :;nm] :-l:'ll'l'l] rmm]
SFMTO05 735310036 35 Fow X0, pH XX 16 20 45 50 128 90 76
SFMTO07 735310037 20 Flow X0, pH XX 16 25 55 55 142 100 78
SFMT010 735210038 25 Flow X0 pH XX 156 32 62 40 15 110 81
SFMT012 7352310039 32 Flow X0,pH XX 16 40 75 60 160 110 85
SFMTO1S 735310040 40 Flow X0 pH XX 16 50 84 65 176 120 B9
SFMT020 735310041 50 Flow X0 pH XX 14 63 11 70 194 130 95
+ For use with P51530-X0, 3 2536-X0 + Socketfusonequp e tisrequired o stal PVDF union lees
3-8510-X0, 3-8512-X0 3 2537-%XC-X0 + FPMD rings
3-2551-X0-XX, 3-272X-XX 3 273%-KX + Sensor length depends on installat on f tt ng

To install this installation fitt ng n PVC C
PP-R and PE pipes Replace the or ginal u ion
ends by PVC-C, PP-R and PE un on ends

Carbon Steel Threaded Tees with NPT Threads

Part Na. Code No. Size fin.] Sensor Type L lin] H[in]
CS4T00S 198 801 459 050 Flow X0,pH XX kY 40
CS4T007 198 801 450 075 Flow X0 pH XX k] 42
CS4T010 198 801 4561 100 Flow X0, pH XX 4 42
€54T012 198 BO1 462 125 Flow X0, pH XX 38 45
CS4TO15 198 801 419 150 Flow X0, pH XX 41 48
CS4T020 198 801 443 200 Fow X0 pH XX 49 53
+ For use with P51530-X0, 3-2536-X0 + PVDF nsert alls zes

3-8510-%0 3-8512-X0 3 2537-XC-X0 + For use with SCH 40 metal p pe (ASTM)

3-2551 X0-XX, 3-272%-XX, 3-273%-XX + PTFE welted material. Contact factory for available options

Copper Sweat-on Tee with PVOF insert

Part No. Coda No. ize [In] Sensor Type L [in.] Hlinl) i.d.fin.]
CUKTODO5 198 BO1 4B7 050 Flow X0, pH XX 315 330 0.62
CUKTOO7 198 801 688 075 Flow XD, pH XX 294 352 0.87
CUKTOD10 198 801 489 100 Flow X0.pH XX 300 3ao 112
CUKTD12 198 801 490 125 Flow X0, pH XX 4 b 412 138
CUKTO15 198 801 491 150 Flaw X0,pH XX 4 50 434 1.63
CUKTO20 198 801 418 200 Flow X0, pH XX 550 4 Bé 21
o For use with P51530-X0, 3-2534-X0 * Noinsertupto 1 n.,over1in PVDFinsert

3 8510-X0, 3-8512-X0, 3-2537-XC-X0 « For use wilth copp r pipe {SCH K}

3 2551 X0 XX, 3-272%-%XX, 3-273X-XX + PTFE wetted material Contact factory for availabte apti

Galvanized Iron Threaded Tee with NPT Threads and PVDF insert

Part No. Code No, Size [in.} Sensor Type NPT L (fn.] Hin]
IR4TO10 198 B01 421 100 Flow -X0 pH XX 1.00 34 4.1
IR4TO12 198 801 422 125 Flow -X0, pH XX 1.25 3.56 4,34
IR4TO1S 198801 423 150 Flow -X0 pH XX 1.50 375 4.47
IR4TO20 198 BO1 424 200 Flow X ,pH XX 2.00 150 5.05
+ For use with P51530-X0 3 2536-XD, + PVDFinsert alszes

3 8510-%0, 3 8512-X0, 3 2537 XC-XD + For use with SCH 40 metal pipe {ASTM)

3 2551 X0-XX, 3-272X-XX, 3-273%-XX * PTFE wetled maler al Caontact factory for available options

www.gfsignet.com



Installation Fittings

316 55 (1.4401) Threaded Tees with NPT Threads with PVDF Insert

Part No. Code No. Size [in.] Sensaor Type L [in.) H[in.]
CR4TODS 198 B0% 554 050 Flow -X0. pH -XX 1.6 40
CR4TO007 198 801 555 075 Flow X0, pH -XX 36 42
CR4TO1D 198 BO1 556 100 Flow -X0, pH -XX 36 42
CR4TO12 198 801 783 125 Flaw -X0, pH -XX 38 45
CR&TDI5 198 801 784 1.50 Flow -X0, pH -XX i1 48

Il CR4TO20 198 801 785 200 Flow -X0, pH -XX 49 53

| NPT * Forusewth P51530-X0 3-2536-X0, - PVDF inter! all sizes

1 : 3-8510-X0, 3-8512-X0, 3-2537-XC-X0 + For use with SCH 40 metal pipe (ASTM)

L 3-2551-X0-XX, 3-272X-XX, 3-273%-X% + PTFE wetied material Conlaet faclory for available opt ons

Brass Threaded Tee with NPT Threads and PVDF Insert

Part No, Code No. Size [in] Sensor Type NPT [in] Llind  Hlin]
BR4TO10 198 801 770 100 Flow X0 pH XX 1.00 336 409
BR4TO12 198 801 771 125 Flow -X0, pH -XX 1.25 342 442
BR4TD1S 198801 772 1.50 Flow -%0, pH -XX 1.50 346 470
'I‘ BRATO20 198 801 773 200 Flow -X0, pH -XX 200 3é8 519
H T * For use with P51530-X0, 3-2536-X0, + PVDOF insert all sizes
| NPT 3-8510-X0 3-8512-X0, 3-2537-XC-X0 « For use with SCH 40 metal pipe (ASTM)
- - 3-2551-X0-XX 3-272X-XX, 3-273%-XX * PTFE wetted material Contact factery for ava lable opt ons

Carbon Steel Weld-on Weldolets for use with SCH 40 Metal Pipe {ASTM)

Part No. Code Ne. Size (in.) Sensor Type WinJ H [in.] Cfinl]
CS4wo2s 198 8 1 464 250 Flow X0, pH XX 240 2.48 113
CS4W03 198 8 1557 300 Fow X0, pH XX 260 247 13
CS4W040 198 801 552 4.00 Flow -X0, pH -XX 2,60 245 131
CS4w0a0 198 801 445 5.00 Flow -X1 3.50 3124 210
l CS4W040 198 801 553 6.00 Flow -X1 3.50 mn 21
T C54W080 198 801 574 8.00 Flaw -X1 .50 288 210
: I ! CS4W100 198 801 575 0.0 Flow -X2 .50 543 210
|_®__ CS4W120 198 801 574 12.0 Flow -X2 3.50 540 210
« For use with P51530-X0/-X1/-X2, + € -Clearance dimension "
3-2536-X0/-X1/-X2, 3-8510-X0/-X1, * UptoBin.- PYDF insert, over B in - PVC insert LD
3-8512-X0/-X1, 3-2537-XC-X0/-X1, + PTFE wetted material Contact factory for ava lable options 2 o
3-2551-X0-XX/-X1-XX/-X2-XX, 3-272X%-XX, o g
3-273%X-XX a

Brass Brazolet with PVDF insert for use with Copper Pipe (SCH 40 ASTM)

Part No. Code No. Size [in.] Sensor Type Win. Hlin] Clinl]
BR4B025 198 801 794 250 Flow -X0, pH -XX 2.50 248 13
BR4B030 198 801 795 3.00 Flow -X0, pH -XX 2.50 247 13
BR4BOAO 198 801 794 4.00 Flow =X0, pH -XX 2.50 245 T3
BR4BOSO 198 801 797 5.00 Flow -X1 3.50 324 210
BR4BOSO 198 801 798 6.00 Flow -X1 3.50 KR 210
BR4B080 198 801 799 8.00 Flow -X1 350 288 210
BR4B100 198 801 80O 10.0 Flow -X2 350 563 210
BR4B120 198 801 801 120 Flow -X2 3.50 540 210
« For yse with P51530-X0/-X1/-X2, ¢« [ -Clearance dimension

3-2536-X0/-X1/-X2, 3-8510-X0/-X1, * UptoBin - PVDF inseri, over 8in - PVC insert

3-B512-X0/-X1, 3-2537-%C-X0/-X1, + PTFE wetled material. Contact factory for ava labl opt ons

3-2551-X0-XX/-X1-XX/-X2-XX, 3-27 2X-XX,

3-273%-XX

www.gfsignet.com



Installation Fittings
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316 55 (1.4401) Weldolets with PYDF [nsert for use with SCH 40 Metal Pipe (ASTM)

Part No. Code No, Size [in.] Sensor Type W lin.} H [in.] Clin]
CR4W025 198 801 786 2.50 Flow -X0, pH XX 250 248 13N
CR&W030 198 801 787 .00 Flow -X0. pH -XX 250 247 11
CR4WD4A0 198 8D1 788 4.00 Flow -X0, pH -XX 250 245 N
CR&W050 198 801 789 5.00 Flow -X1 350 124 210
CR4AW0AD 198 801 79D 6.00 Flow -X1 350 in 210
CRAWOBED 198 801 791 aoo Flow -X1 350 288 210
CR&W100 198 801 792 100 Flow -X2 350 543 210
CR4W120 198 801 793 12.0 Flow -X2 50 540 210

+ For use with P51530-X0/-X1/-X2,
3-25346-X0/-X1/-X2, 3-85710-X0/-X1,
3-8512-%0/-X1, 3-2537-XC-X0/-X1,
3-255 1 =X0-5001 X1 -XR S0 20K,
3-272%-XX, 3-273X%-XX

¢ UptoBin -PVDFinsert over 8in  PVC insert
+ C-Clearance dimension
+ PTFE welted material Contact factory for ava lab e oplions

iron Strap-on Saddle for use with SCH 80 Metal Pipe (ASTM}

Part No. o &No.

IR85020 198 801 425
IRBS025 198 BO1 424
IRBS030 198 801 427
IR8S040 198 B01 420
IRBSG50 198 801 429
IRBS040 198 BO1 430
IRBS080 198 801 431
IRBS100 198 BO1 432
IRBS120 196 801 433

» For use with P51530 X0 -X1/ X2
3-2535-X0/-X1/-X2 2 B510-X0/ X1,
3 8512 X0/-X1, 3 2537 XC X0 X1,
3 2551 XD XX/ X1 XX X2 X%
3 272X XX 3-273%-XX

Part No. Code No.
FPTO15 159 000 446
FPTOZ0 159 000 447

or use with P51530 X0 3 2534 X0
3 8510-X0,3-8512 X0 32 37 XC X0
3 2551-X0-XX, 3-272X XX, 3 273X XX

li:l.; ensor Type ::n.l ;I:l i ?I:l i gn.l
200 Flow X0, pH -XX 55 235 256 [13
250 low X0,pH XX 55 2 44 29N 144
300 Flow -X0, pH -XX 65 297 354 144
400 Flow -X0 pH -XX 78 4 40 4 85 144
500 Flow -X1 0 500 5643 225
400 Flow X1 106 594 570 225
8.00 Flow X1 120 769 872 225
10.0 Flow X2 180 10 64 1212 225
12.0 Flow X2 200 12 62 1432 225

C Clea an dmenson

Upta8in PVYDF ‘nsert over B n PYC nsert

Buna 0 ring

Larger sizes ay be avai able as wel asP F welled material
Contact factory

Fiberglass Glue-on Tees

i efin) ensor Type L [in.] Hlin.] td.[in]
1.50 Fow X ,pH-XX 55 47 192
200 Flow X pH-XX 7.7 8 238

* PVDF nsert alszes
+ PTFE wetted mate jal Contact factory for ava lab e op o

www.gfsignet.com



Installation Fittings

JS PVC-U Tee Fittings

EPDMCodeNo FP Coda No. ::m] Sensor Type ;Imm] ::nm! ::m] :-mml :-n:m]
200072 063 200 070 933 15 Flow X ,pH-XX 22 145 225 128 90
s 200 072 D64 200 070 934 20 Flow X0 pH-XX 25 148 228 144 100
b 200 072 045 200 070 935 25 Flow X0, pH-XX 32 151 2N 140 110
) 1t }J 200072 064 200 070 936 32 Flow X0.pH-XX 38 155 235 168 1a
ﬁﬂ 200072 067 200 070 937 40 Flow X0,pH-XX 48 159 239 188 120
. 200072068 200 070 902 50 Flow X0 pH XX &0 164 244 212 130
« Foruse with P51530 X0, 3 2536 X0, ¢« These fittings are only available from t & Georg Fischer
3 B510-X0,3 8512 X0 3 2537 XC X sales office in Japan
3 2551 XO=XX, 3 272X%-XX 3 273X XX * Choice FPM or EPR (EPDM) O-ring
* Appearance var gs in ON15 mm
JIS PVC-U Tee Fittings (Flange Type)
.‘ . CodeNo. g::ml ensor Type (mm) DF ;-mml
' 200 070 892 45 Flaw X0, pH -XX 76 175 140 572
200 070893 80 F ow -X0, pH -XX 89 185 150 56.8
Hf TT 200 070 894 100 Flow Xt pH X1 14 210 175 56.9
I I—i 200 070 895 125 Flow X1 140 250 210 82.0
200070 894 150 Fow X1 165 280 240 77.8
200 070 897 200 Fow X1 214 320 290 716

+ These fittings are only available from the
Georg Fischer sales office in Japan.
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Metalex Socket Weld Mini-Tap (1.4401)

DN Size Sensor Typa o.d d Ld od d td. L W H
tmm] [in] P tmm! tmm) fmm) @ind [nd 0] [ind Gind [ind

P526-2005 198 840 501 15 D50 P525-1.-1S 218 97 158 085 038 0622 24 20 30
P526-2007 198 840502 20 075 P525-1,-1§ 272 127 209 106 050 0824 24 20 230
P526-2010 198 840503 25 100 P525-1,-1S 338 127 267 133 050 105 24 20 30

Part No.  Code No.

+ For use w th P525 1 and P525 15 only
* Foruse wlh SSp pe

Metalex Weld-on Mini-Tap (1.4401)

Part No. Code No. Size fin.] ensor Type Wlin.l

P526-2012 159 000 494 125 P525-2, 2% 164 225 126
P526-2015 198 840 506 150 P525-2, 25 164 220 126
P526-2020 159 000 495 200 P525-2, 25 144 217 126
P524-2025 159 000 4946 250 P525-2, 25 166 210 126
P526-2030 159 000 497 3po P525-2, 25 166 200 126
P526-2040 159 000 498 400 P525-2, 25 166 195 128
P526-2050 159 000 499 500 P525 2, -28 1466 1.83 126
P524 2040 159 000 500 500 P525 , 2§ 168 175 126
P526-2080 159 000 501 B.00 P525-2,-25 164 1.56 124
P526-2100 159 000 502 10.00 P525 2,-25 146 1.35 126
P524-2120 159 000 503 12.00 P525 2 25 144 1.15 124

« For use with P525-2 and P525-25 only
* For use with 55 pipe
« Gasket Klinger C4401 Thermoseal

www.gfsignet.cam



Installation Fittings

Electrofusion for PE pipes: Transition Saddles with Stainless 1% Inch Qutlet

Cade No. Size [in.) Sensor Type L {in.] H[In]
10004673 2.0 2552-2 18 318
10004686 3.0 2552-2 4.6 318
10004700 4.0 2552-2 6.26 38
10004717 6.0 2652-2 8.68 4,946
10007781 B.0 2552-2 5.92 2.94
Spec al request 1.0 2552-2 Call Call
Spec a request 12, 2552-2 Call Call
1% Inch Qutlet
10004476 2. 2552-3, 2540-XX. 3719 1 36 18
10004689 3.0 2552-3, 2540-XX 3719 11 hb 318
10004703 4.0 2552-3, 2540 XX, 3719-11 62 38
10004720 6.0 2552-3, 2540 XX, 3719-11 868 496
10004743 8.0 2552-3, 2540-XX, 3719-11 59 294
Spec al equest 10.0 2552 3, 2540 XX, 3719 1 Ca Ca
Spec al equest 12.0 2582 3, 2540 XX, 3719 11 Ca Cal
« Trans t on saddle with 1% FNPT branch/outlet
* Tra s tion saddle with 1% FNPT branch/outlet
» These fithings are only available from your lacal Gearg F scher sales offi
Type 310, ABS, metric
d DN d D L z
CoeNo. 1l fmml SRV L PN ) D] G
729310007 25 20 Flow -X0,pH XX 25 10 35 100 7 32
729 310008 32 25 Flow -X0, pH -XX 32 10 44 110 8 33
729310009 40 32 Flow -X0, pH -XX 40 10 51 110 8 29
729310010 50 40 Flow -X0, pH -XX 50 10 &3 120 89 29
l: 729310011 43 50 Flow -X0, pH -XX 43 10 78 130 ¢ 28
' + For use with P51530 X0, 3-25346-X0, * Sensor length depends on installat on fiti ng
3-8510-X0 3 8512 X0 3-2537-XC-X0. * Threaded out et 1% inch NPSM
3-25571-%0-XX 3 272X XX 3 273X XX * Sensor lenglh depends on installalion fitting
* With solvent cement socket metr ¢
S5 Weld-On Fittings (1.4401)
Code No. DN [mm] Inch
198 150 346 40 BOO

www.gfsignel.com

d [in.]
N/A
N/A
N/A
N/A
N/A
N/A
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N/A
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APPENDIX C

Extraction Well Totalizer Flow
Meter Specification Sheet



BN OPTIFLUX 1000

Electromagnetic flow sensor in sandwich design

* Lightweight and compact
* Excellent price performance ratio
* Quick and easy to install

& <z

APRIVED

The documentation is only complete when used in combination with the relevant
documentation for the signal converter.
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PRODUCT FEATURES

1.1 Cost efficient and reliable flow sensor

The flangeless OPTIFLUX 1000 electromagnetic flow sensor is compact and lightwe ght. The

design is robust with the highly resistant, reinforced PFA liner and Hastelloy® electrodes, This
offers an excellent chem cal res stance

The device is a cost-eff cient and reliab e sotution for a wide range of applications For ndustries
varying from water and wastewater, agr culture utilities and from fire-fighting to ma hine
building.

OHNE 4

(D Sandwich design
D PFA hner

@ Hastelloy® electrodes
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il PRODUCT FEATURES T . DPTIFLUX 1000

Highlights

Sandwich (wafer) design

Lightweight and compact for easy handling and space saving installation
Affordable price

Excellent chemical resistance

Bi-directional measurements

No pressure loss

Insensttive to vibrations

No internal moving parts, no maintenance

Industries

Machine building
Energy, HVAC

Water & wastewater
Agriculture

Process industries

Applications

Mixing, batching and dosing systems, filtration systems, pump control

Water flow manitoring

Water circulation and treatment systems

Fire-fighting systems, foam mixing. control of sprinkler systems

Heat transfer and cooling systems

Waler including; raw waler, process water, wastewalter, salt water, heated and cooled water
Mud, slurry, sludge, manure

wvrw krghne.com §7/2017 - 4000490405 - TD OPTIFLLX 1000 RAS en




PRODUCT FEATURES

1.2 Options

The OPTIFLUX 1000 flow sensor is available in a
thameter range from DN10 up to DN150 (3/8.. 67)
The compact {langeless flow sensor meets all
applicable process connections: EN 1092, DIN, ANS|
and JIS

Signal converters
The OPTIFLLUX 1000 flow sensor i1s compat b e with
the IFC 050, IFC 100 and IFC 300 signa converter

The flangeless flowmeter 1s suitable for compact
and remote field] mounting

07/2017 - 20004630405 - 7O OPTIFLUX 1000 ROS en www krohne com



PRODUCT FEATURES

1.3 Measuring principle

An electrically conductive fluid flows inside an electrically insulated pipe through a magnetic
field This magnetic field is generated by a current, flowing through a pair of fteld coils
Inside of the fluid, a voltage U is generated:

U=y*k*B"D

in which:

v = mean flow velocity

k = factor correcting for geometry
B = magnetic field strength

D = inner diameter of flowmeter

The signal voltage U ts picked off by electrodes and 15 proport onal to the mean flow velocity v
and thus the flow rate Q. A signal converter 15 used to amplify the signal voltage, filter it and
convert it into signals for totabizing, recording and output processing

8

Figure 1-1: easuring principte

) Field coils

(@ Magnetic field

@ Electrodes

@ Induced voltage {proportional to flow velocily)
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2.1 Technical data

TECHNICAL DATA

* The following data 1s prov ded for general applications. If you require data that 1s more
relevant lo your specific application, please contact us or yourlocal sales off ce.

Additional infarmation [certificates, special toots, software .../ and cormplete product
documentation can be downloaded free of charge from the website {Downloadcenterd,

Measuring system
Measuring principle
Application range
Measured value
Primary measured value
Secondary measured value

esign

e lure

o | rconstruction

Compact version

Remole version

b e

iL Nominal diameter

Measuring accuracy

Faraday's law of induction

Electrically conductive fluids

Flow velacity
Volume flow

Sandwich design

PFA liner and Hastetloy® electrodes
Light weight and compact

The measurement sysiem consists of a flow sensor and a signal converter
It 1s availabte as compa t and as separate version Additional information
can be found in the documentation of the signal converter

ith signal converter IFC 050 OPT FLUX 1050 C

ith srgnal converter IFC 100- OPTIFLUX 1100 C

ith s gnal converter IFC 300 OPTIFLUX 1300C
in wall [W] mount vers on with signat converter IFC 050 GPTIFLUX 1050 W
In watl IW} mount version with signal converter IFC 100: OPTIFLUX 1100 W

In fieid {F1, wall IW} or rack [ R] mount version with signal converter
IFC 200: OPTIFLUX 1300 F, Wor R

DN1D 150/3/8 ¢

Maximum measuring errar

Repeatahility
Calibration

87/2017 - 4006490405  TD OPTIFLUX 1000 RO5 en

1FC 050. down 1o 0.5% of the measured value £ 1 mm/s

IFC 100 down to 0 4% of the measured value + 1 mm/s

IFC 300- down to 0 3°. of the measured value + 2 mm/s

The maximum measur ng error depends on the installation cond t
For detailed ni.rmation reler to Measur ng accuracyon page 1
£0.1% of MV, minimum 1 mm/s

2 point calibration by d rect volume comparison
Optional: special calibration on request

wwyi krohne com



¥ TECHNICAL DATA

Operating conditions
Temperature
Process temperature
Ambient temperature

Prolect electronics against seli-heating at ambient temperatures above +55°C / +131°F

Storage temperature
Measuring range
Pressure

Ambient pressure
Dperating pressure
Vacuum load
Pressure loss
Pressure ranges for
secondary conlainmenlt
Chemical properiies
Physical condition
Electrical conductivity

Permissible gas content
(volume

Permissible solid content
{volume]

Installation conditions
installation

Flow direchon
Inlet run

Outlet run
Dimensions and werghts

~25..+120°C / -13, .+ 24B°F
25 +65°C /=13, +149°F

-50...+70°C/ -58. .+ 158°F
-12..412mfs [ -40 . +40 ft/s

Almospheri¢

Up to 16 bar / 230 psi

0 mbar / psi absolute

Negligible

Pressure resistant up to 40 bar / 580 psi

Burst pressure up to approx. 160 bar / 2320 psi

Electrically conductive liquids
Standard: 2 9 uSfcm
Demineratised water: 2 20 uS/cm
IFC 050: < 3%

IFC 100: £ 3%

IFC 300: 5 5%

IFC 050: < 10%

IFC 100: £ 10%

IFC 300: £ 70%

Assure that the flow sens r s always fully filled.

For deta lad nformation reler to /nstallation on page 15

Forward and reverse

Arrow on flow sensor nd cate positive flow direction

z5DN
220N

For detailed informal on refer t  Dumensions and weights on page 12

wew ki ne com
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Materials

TECHNICAL DATA ¥2

Flow sensor housing

Measuring tube

Liner

Protective coating

I

Connection box

Measuring electrodes

Grounding rings

Mounting material

Process connections

Counter flanges
EN 1092 1

ASME

Js

Electrical connections

DN10...40/3/8...1%": malleable ron [GTW-S-38-12)
DNS0...150 / 2. 6" sheet steel

Austenitic stainless steel

PFA

On exterior of the meter hausing, signal converter lcompact version)
and/or connection box [field version)

Standard coating

Onty for remote vers ons
Standard: die-cast alumin'um
Option: stainless steel
Hastelloy® C

Standard: forDN10. .15/ 3/B_1* " [integrated in flow sensor censtruction]
Optional: forDN25. 150 /1. 4

Staintess steel 314L {1 .4404)

Grounding rin%s can be omitted with virtual reference option for the signal
converter JFC 300

ON4D...150/ 1% 6"
Standard: rubber centering sleeves
Option: gatvanised steel or sta nless teel slud bolts and nuts

DN10 80 PN16 or PN4D
ON1T00 150: PN14 [standard), PN4D on request

3/8 4" 1501b/RF
3/8 4 300tb/RF

DN10 1900 J S 20K [s 16 barl /DN150 IS 10K [ 10 bar]

For full detail refer to the relevant do umentation of the signal converler.

Signal cable [for remote systems only}

Type A [DS]

Type B BTS}

07/2017 4000690405 TDOPTIFLUX 1000 ROS en

In combination with the signal converter IFC 050, IFC 00 and IFC 300

Standard cable, double shielded
Max tength: 600 m /1568 fit
Idepends on electricat conductivity and flow sensor]

Only in combination with the signal converter IFC 300

Oplicnal cable, triple shielded
Max. length: 600 m / 1968 §t
[depends on electrical conductiv ty and How sensor)

For full details of I/0 options includ ng data streams and protocols, see
techn cal datasheel of the retevant s gnal converter

www krohne com



TECHNICAL DATA

Approvals and certifications
CE

This device fulfils the statutory requirements of the EC directives. The manufacturer certifies successfut
testing of the product by applying the CE mark

For fullinformation of the EU directive & standards and the approved
certifications; please refer to the CE declaration or the website of the
manufacturer.

Hazardous areas

FM In combination with signal converter IFC 300 & F
Class |, Div. 2, Groups A, B, Cand D
Class Ii, Div. 2, Groups F and G
Class I, Div. 2

csa In combination with signal converter IFC 300C & F

Class 1, Div. 2, Groups A, B, Cand D
Class Il, Div. 2, Groups F and G
¢CSAus OL Valid for signal converter IFC 100C/W and IFC 300C/F/W
Other approvals and standards
Custody transter Only in combination with signal converter IFC 300
Cold water
MID Annex MI-001 type examination cerlificate
Liquids other than water
MID Annex MI-005 type exarmination certificate
E-gtsezcéi?réﬁaégg%y acc. to  Standard: IP&6/67 (INEMA 4/4%/6)
IP §7/69 with IFC 100 SS (Stainless steel] converter

Shock test IEC 68-2-27
30gfor 1B ms
Vibration test IEC 60048-2-24

f=20-2000 Hz, rms = 4.5 g, t = 30 min
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TECHNICAL DATAR

2.2 Measuring accuracy

Every electromagnetic flowmelter is calibrated by direct volume comparison The wet calibrat on
validates the performance of the ftowmeler under reference conditions against accuracy im t

The accuracy limits of electromagnetic flowmeters are typically the result of the combined effe t
of | nearity, zero point stability and calibration uncertainty.

Reference conditions

* Medium: water

* Temperature +5 35°C/+41 95 F

* Operating pressure 01 Sbarg/15 725 psig
* |Inlet section: 25 DN

» Outlet section 22 DN

Y[%] 114
104
(2R
084
074
06

051

Xy
031
02+
0.1 4

O 2 3 ¢ s s o1 g

Figure 2-1: Flow velocity vs. accuracy

Xlm/s] flow velocily
Y [%] deviation frem the actual measured value Imvy)

Accuracy

Flow sensor diameter Signal converter type Accuracy

DN1D. 150/ 3/8. .6" IFC 050 05 . of mv+1mm/fs
DN10 150/3/8 4" IFC 100 04 . of mv+ 1mmfs
DNID ..150/3/8 6 IFC 300 0 3% of mv + 2 mm/s
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TECHNICAL DATA

2.3 Dimensions and weights

Remole version: b a=8mm/35

Tr0 £
DNID 40/3/8 1% L E— ’ l b=139mm/55 @

c=106mm/4 2"

i Total height =H + a
H
b........':._.. b...v—JH-q
Remote version b a= 88mm/35
ONS0 150 /2 & I-]—-——--——-q Y b=139mm/55 @
E@ |a c=106 mm /42"
i Total height =H +a
H .
Y
-IL.-

Compact version with b - a= 155mm/é&.1"
IFC 300 ™ " b=230mm/91 @

¢=260mm/10.2"
Totat height=H + a

Compac! version with a=82mm/32"
Feioolal b= 161 mm/63"
c=257mm /1017 (D
Total height =H + a
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TECHNICAL DATA

Compac‘t version with a=186mm/73"
IFC 100 (45°} b 161 mm /63"

c=1Bsmm/27" @
Total height=H + 3

a= 100 mm/é&"
b=187mm /736" D
c=270mm/ 10.43"
Total height = H + 3

Compact stainless steel
version with IFC 100 [10°]

a=101 mm/ 398"
b=157 mm/618"
c= 260 mm /1024 @
Totat height = H + @

Compact version with
IFC 050 {10°)

(D The value may vary depending on the used cable glands
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TECHNICAL DATA

All data given  the following tables are based on standard vers ns of the flow sensor only.
Especially for smaller nominal sizes of the flow sensor the signal converter can be brgger
than the flow sensor

* Note that for other pressure ratings than ment oned, the dimensions ma iy be different

»  For full information on signal converter dimensions see relevant documentation

EN 1092-1
Nominal size Dimensions [mm] Approx. weight
[kql
DN L H w
10 48 137 47 17
15 &8 137 47 17
25 54 147 1] 17
40 78 162 82 26
50 100 151 in 42
80 15 18 130 57
100 200 207 1564 105
150 2 N 219 150
ASME B14.5
Nominal size Dimensions [inch] Approx. weight
ASME L H w ftel

3/8° 248 539 185 37
Y 248 53% 185 3
1" 213 579 24 37
14" 307 638 323 57
r 3.94 k23 398 93
¥ 59 708 512 126
4" 7.87 815 614 21
& 787 1 &7 842 n
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INSTALLATION &¥

3.1 Intended use

Respansibitity for the use of the measuring devices with regard to suitability, intended use and
corrosion resistance of the used materials aganst the measured fluid lies solely with the
operator.

The manufacturer is not iable for any damage resulting from improper use or use for other than
the intended purpose

This electromagnetic lowmeter s des gned exclus vely to measure the flow of e ectr ca ly
conductive, liqgwd media

3.2 General notes on installation

Inspect the packaging carefully for damages or signs of rough handling Report damage to the
carrier and to the local office of the manufacturer

Do a check of the packing list to make sure that you have all the elements given in the order

Look at the device nameplate to ensure that the device is delivered according lo your order
Check for the correct supply voltage printed on the rnameplate

3.2.1 Vibration

Figure 3-% Avoid wibrations

3.2.2 Magnetic field

Figure 3-2 Aveid magnetic fields
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EI INSTALLATION

3.3 Installation conditions
3.3.1 Inlet and outlet

Use strarght inlet and oullet pipe sect ons to prevent flow d stortion or swirl, caused by bends
and T- sections

e ]
Figure 3-3: Recommended inlet and ou let sec ion
() Refertochapter Bend n2or3dimn n
@ 22DN

3.3.2 Bends in 2 or 3 dimensions

Figure 3-4 Inlet when using 2 and/or 3 dimensional bends upstream ol the flowmeter
nlet! gth usngbendsin2dmensions z 5 DN when having bends in 3 dimensions: 2 10 ON

2 Dimensional bends occur in a vertical plane only, while 3 Dimensional bends occur in both
vertical and horizontal plane,

3.3.3 T-section

i ure 2-5 Distance behind a T-section
@ 10DN
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INSTALLATION El

3.3.4 Bends

— /N

Figure 3-& Installation in bending pipes

L_._-—/’

Figure 3-7: Installation in bending pipes
Avoid draining or partial filling of the flow sensor

3.3.5 Open feed or discharge

/N
/N

Figure 3 8 nstallat on nfront of an open discharge
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EI INSTALLATION

3.3.6 Flange deviation

Max perriss b e dev at on of pipe f ange faces
L gr-lmp O05mm 2

Figure 3-9 Flange deviat on

O Lmax
@ me

3.3.7 Pump

=G~

Figure3 1 Instatl t on behind a pump

3.3.8 Control valve

Figure 3-11 Installation n front of a contro! valve

www krohne com
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3.3.9 Air vent ng and vacuum forces

Figure 3-12: Air venting

® =25m/i7h
@} Air venulation point

N

Figure 3-13; Vacuum
@ smN7Ht

3.3.10 Mounting position

@

R~ © o
bs v

Figure 3 14 Mounting position

07/2017 4000490405 TD OPTIFLUX 1000 RO5 en wewrw krohne com
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ELECTRICAL CONNECTIONS

4.1 Safety instructions

All work on the electrical connections may only be carried out with the power disconnected Take
note of the voltage data on the nameplate!

Observe the nat onal requlations for electrical nstallations

For devices used n hazardous areas, additional safety notes apply: please refer to the Ex
documentation

Observe w thout fail the local occupational health and safety regulations. Any work done on the
electrical components of the measuring device may on y be carried out by properly trained
spectalists.

Look at the dev ce nameplate to ensure that the dev ce i1s de \ered according to your order
Check for the correct supply voltage printed on the namep ate

4.2 Grounding

The device must be grounded in accordance with regulations in order to protect personnef
against elecinic shocks

Figure 4-1: Grounding

{ Metal pipeines, not internally coated. Grounding without grounding rings!
@ Metal pipelines with internal coating and non-conductive pipetines Ground ng with grounthng r ngs

Figure 4 2 Build-in grouding rings or D 10 15/3/8 °

Ford ameter DN10/3/8 and DN15 12 g unding rings are integraled as standard i the flow
sensor consiruction
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ELECTRICAL CONNECTIONS

Grounding rings

Figure 4 3 Grounding ring number 1
Grounding ring number 1 [optional for DN25. 150/1 6%): Thickness 3 mm fonr
4.3 Virtual reference for IFC 300

The virtuat reference opt on on the IFC 300 flow converter provides complete 1solation of the
measurement circuit

enefits of virtual reference:

Grounding r ngs or grounding electrodes can be omitied
Safety increases by reducing the number of petential leakage points
The instaliation of the flowmeters i1s much easier

Fgure 4 4 Yirtval reference

Minimum requirements:

* Size:zDNI10/3/8

* Electrical conductiv ty: 2 200 pS/em

* Electrode cable max 50 m /164 ft, type DS
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KROHNE — Process instrumentation and measurement solutions

* Flow

* |evel

¢ Temperature

* Pressure

* Process Analysis

s Services

Head Office KROHNE Messtechn k GmbH
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47058 Duisburg [Germany|
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