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Safety instructions

1.1  Intended use

This TDR level transmitter measures distance, level,  mass and volume of liquids, pastes, 
slurries, granulates and powders. It can also measure level and interface of liquids at the same 
time.

It can be installed on tanks, silos and open pits.

1.2  Certification

In accordance with KROHNE’s commitment to customer service and safety, the level transmitter 
described in this handbook meets the following safety requirements:

• EMC Directive 89 / 336 / EEC and 93 / 68 / EEC in conjunction with EN 61326-1 (1997) and 
A1 (1998), A2 (2001).

• Low-Voltage Directives 2006 / 95 / EC and 93 / 68 / EEC in conjunction with EN 61010-
1 (2001).

All devices are based on the CE marking and meet the requirements of NAMUR Guideline 
NE 21 / 04.

1.3  Safety instructions from the manufacturer

1.3.1  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 applicable law does not allow such limitations on implied warranties 
or the exclusion of limitation 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. 
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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.

1.3.2  Product liability and warranty

TDR level transmitters from KROHNE are designed solely for measuring the distance, level, 
interface, mass and volume of liquids, pastes, slurries, granulates and powders.

Responsibility as to suitability and intended use of these level transmitters rests solely with the 
operator. The supplier does not accept any liability resulting from misuse by the operator. 
Improper installation and operation of the level transmitters may lead to loss of warranty. In 
addition, the “General conditions of sale“ which forms the basis of the purchase agreement are 
applicable.

1.3.3  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 the manufacturer 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 also described in the 
document, which appear in the form of underneath icons.
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1.3.4  Display conventions

The following symbols are used to help you navigate this documentation more easily:

•  HANDLINGHANDLINGHANDLINGHANDLING
This symbol designates all instructions for actions to be carried out by the operator in the 
specified sequence.

i CONSEQUENCECONSEQUENCECONSEQUENCECONSEQUENCE
This symbol designates all important consequences of the previous actions.

1.4  Safety instructions for the operator

WARNING!
These warning signs must be observed without fail. Even only partial disregarding such 
warnings can result in serious health damage, damage to the device itself or to parts of the 
operator’s plant.

DANGER!
This symbol designates safety advice on handling electricity.

CAUTION!
These warnings must be observed without fail. Even only partial disregarding such warnings can 
lead to improper functioning of the device.

LEGAL NOTICE!
This symbol designates information on statutory directives and standards.

NOTE!
This symbol designates important information for the handling of the device.

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 to help you establish operating conditions, which will permit safe and 
efficient use of this device.
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Instrument description

2.1  Scope of delivery

INFORMATION!
Check the packing list to see if you have received all that you require.
The level transmitter will arrive in one cardboard box.

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

Figure 2-1: Scope of delivery for compact version

1  Signal converter and probe - compact version
2  Probe. If a  single rod probe is ordered, this is supplied not attached to the instrument. The assembly instructions and 

small parts are in a bag attached to the housing
3  Quick Start
4  CD-ROM. This contains the  Handbook, the Quick Start, the Technical Datasheet and related software.
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2.2  Instrument description

The OPTIFLEX 1300 C is a TDR level transmitter. It is designed to measure the distance, level, 
interface, mass and volume of liquids, pastes, slurries, granulates and powders.

TDR level transmitters use a probe to guide a signal to the surface of the measured product. 
OPTIFLEX 1300 C has a choice of 6 probes. Thus, it can  measure most products in difficult 
conditions. For more data,  refer to Technical data on page 137.

The instrument has a setup wizard, fully-potted electronic sub-assemblies and online help 
functions. You usually will not need this Handbook to install, setup and operate the instrument.

You can order these accessories:

• stainless steel weather protection.

• RS232/HART® converter (VIATOR).

Figure 2-2: Scope of delivery for the remote housing version

1  Signal converter and probe
2  Probe. If a  single rod probe is ordered, this is supplied not attached to the instrument. The assembly instructions and 

small parts are in a bag attached to the housing
3  Quick Start
4  CD-ROM. This contains the  Handbook, the Quick Start, the Technical Datasheet and related software.
5  Flexible conduit
6  Wall bracket (also for installation on pipes)

5

6

INFORMATION!
No special tools, no training required!
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• USB/HART® converter.

2.3  Nameplate

2.3.1  Visual Check

•  Check the delivery for damage.

•  Compare the data on the nameplate with your order data.

INFORMATION!
For more data on accessories,  refer to List of accessories on page 132.

Figure 2-3: Visual check

KROHNE S.A.S.
F-26103 Romans

OPTIFLEX 1300 C

XXXXXXX

Protection class IP 66/67

xF71xxxxxxxxxxxxxxxxxxxx
Order No: xxxxxxxxxxxxxx

Manufacturing date: DD-MMM-YYYY
Tag No: xxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxx

Power supply: 24 Vdc

ww
w.

kro
hn

e.c
om

WARNING!
If the display screen glass is broken, do not touch.

WARNING!
If the instrument has to measure the level of dangerous products (ammonia etc.), make sure 
that the instrument has the METAGLAS® seal option.

WARNING!
If the instrument has to measure the level of products where there is a risk of electrostatic 
discharge, make sure that the instrument has the supplementary ESD protection option.
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2.3.2  Non-Ex nameplate

Figure 2-4: Non-Ex nameplate

1  Indicator arrow to cable entry / cable entry size
2  Degree of ingress protection (according to EN 60529 / IEC 529)
3  Customer tag number
4  Date of manufacture
5  Order number
6  Type code (defined in order)
7  Model name and number
8  Company name and address
9  Nominal voltage for operation. For more data,  refer to Non-Ex on page 51.

KROHNE S.A.S.
F-26103 Romans

OPTIFLEX 1300 C

XXXXXXX

Protection class IP 66/67

xF71xxxxxxxxxxxxxxxxxxxx
Order No: xxxxxxxxxxxxxx

Manufacturing date: DD-MMM-YYYY
Tag No: xxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxx

Power supply: 24 Vdc  

! ww
w.

kro
hn

e.c
om

1

2

3

5

4

6

7

8

9
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Installation

3.1  Pre-installation requirements

3.2  General installation notes

Before you install the instrument:

•  Check the packing and the instrument  for any damage.

•  Compare your order specification with the scope of delivery.

•  Check the nameplates on the  instrument.

3.2.1  How to assemble the single rod probe

NOTE!
To make sure that you install the instrument quickly, easily and safely, prepare the installation 
as given in the instructions that follow.

Figure 3-1: Equipment needed to assemble the instrument

1  Union nut
2  2 locking nuts
3  Housing assembly
4  Single rod probe
5  Tools: two 8 mm wrenches (not supplied)
6  Tools: one 7 mm wrench (not supplied)

4

x2

1

5

6

3

2

144 123456 010
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•  Make sure that the housing assembly and the single rod have the same ID numbers.

•  Remove the sticker from the probe.

Figure 3-2: Check the order number on each component

KROHNE S.A.S.
F-26103 Romans

OPTIFLEX 1300 C

XXXXXXX

Protection class IP 66/67

xF71xxxxxxxxxxxxxxxxxxxx
Order No: 144 123456 010

Manufacturing date: DD-MMM-YYYY
Tag No: xxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxx

Power supply: 24 Vdc  

WHG: Z-xx.xx-xxx

! ww
w.

kro
hn

e.c
om

144 123456 010

Order No: 144 123456 010
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•  Attach a locking nut and the union nut to the housing assembly.

•  Tighten these nuts with the two 8 mm spanners.

Figure 3-3: How to attach the locking nut and union nut

1 2 3

4 5
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•  Attach a  locking nut to the single rod.

•  Attach the single rod to the union nut. Make sure the probe touches the   housing assembly.

•  Tighten the single probe with a 7 mm spanner (step 9).

•  Tighten the locking nut against the union nut with two 8 mm spanners (step 10).

3.2.2  How to turn or remove the signal converter

Figure 3-4: How to attach the single rod probe to the flange assembly

6

9 10

87

CAUTION!
Support the probe.

NOTE!
The converter turns 360°. Remove the signal converter  to lift the instrument with a hoist.
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How to turn the signal converter

•  Loosen the housing locking screw 1 with a 5 mm Allen wrench.

•  Turn the housing to the correct position.

•  Tighten the housing locking screw 1.

How to remove the signal converter

•  Loosen the housing locking screw 1 with a 5 mm Allen wrench.

•  Remove the housing.

•  Tighten the housing locking screw 1.

How to attach the signal converter

•  Loosen the housing locking screw 1 with a 5 mm Allen wrench.

•  Attach the housing.

•  Tighten the housing locking screw 1.

Figure 3-5: How to turn or remove the signal converter

•  Tool: 5 mm Allen wrench

1
2

CAUTION!
If you remove the housing, put a cover on the coaxial hole on top of the flange assembly 2.
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3.2.3  How to assemble the remote housing

•  Attach the wall bracket to the flexible conduit.

•  Tighten the locking nut 2 with a 24 mm wrench.

•  Attach the wall bracket to a wall or pipe (DN50...100 / 2"...4").

•  Loosen the housing locking screw 4 with a 5 mm Allen wrench.

•  Remove the housing.

Figure 3-6: Part 1 of assembly procedure

1 2

3 4 5
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•  Attach the housing to the flexible conduit.

•  Tighten the  housing locking screw.

•  Attach the flexible conduit to the probe.

•  Tighten the  flexible conduit locking screw.

Figure 3-7: Part 2 of the assembly procedure

6 7

8 9  
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You can attach the wall bracket to a wall or pipe. These are the dimensions:

Figure 3-8: Dimensions of the wall bracket

Dimensions [mm]

a b c d e f g h i j

Wall 
bracket

120 60 20 11 90 150 6 67.4 126.4 150.4

Dimensions [inches]

a b c d e f g h i j

Wall 
bracket

4.7 2.4 0.8 0.4 3.5 5.9 0.2 2.65 4.98 5.92

f

d

a
h
i

gb

e

j

c
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3.3  Storage

• Store the instrument in a dry and dust-free location.
• Keep the housing out of the sunlight.
• Store the instrument in its original packing.

WARNING!
Do not keep the instrument in a vertical position. This will damage the probe and the instrument 
will not measure correctly.

Figure 3-9: Storage conditions

1  Do not bend rod and coaxial probes - support here
2  Storage temperature range: -40...85°C / -40...185°F

Figure 3-10: Wind  cable probes and flexible conduits carefully

1  Do not wind cable probes less than 400 mm / 16" in diameter.
2  Do not wind the flexible conduit less than 330 mm / 13" in diameter.

1 1

2

1 2
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3.4  Transportation

Figure 3-11: How to hold the instrument

Figure 3-12: How to hold the instrument

1  Remove the converter before you lift the instrument with a hoist.
2  Wind cable probes greater than 400 mm / 16" in diameter.
3  Do not hold the probe when you lift the instrument.
4  Wind the flexible conduit greater than 330 mm / 13" in diameter.

2

3

4

WARNING!
If you do not lift the instrument carefully, you can cause damage to the probe.
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3.5  How to prepare the tank before you install the instrument

3.5.1  Pressure and temperature ranges

CAUTION!
To avoid measuring errors and instrument malfunction, obey these precautions.

Figure 3-13: Pressure and temperature ranges

1  Process connection temperature
All probes except Ø2 mm single cable probe and single rod probes with protective sheathes: FKM/FPM: -40...200°C / 
-40...390°F; Kalrez 6375: -20...200°C / -4...390°F
Ø2 mm single cable probe (standard) : -40...150°C / -40...300°F ( refer to Pressure/temperature table for probe selec-
tion on page 141).
Single cable probe with a protective sheath: PP: -40...+90°C / -40…+194°F; PVDF: -50...+150°C / -58…+302°F; PVC: -
15...+80°C / +5…+176°F
Ex instruments: see supplementary operating instructions

2   Ambient temperature for operation of the display
-20...+60°C / -4...+140°F
If the ambient temperature is not between  these limits, the display screen switches off automatically

3  Ambient temperature
Non-Ex devices: -40...80°C / -40...175°F
Ex instruments: see supplementary operating instructions

4  Process pressure
All probes except Ø2 mm single cable probe:-1...40 bar / -14.5...580 psig ( refer to Pressure/temperature table for 
probe selection on page 141).
Ø2 mm single cable probe (standard version) : -1...10 bar / -14.5...145 psig ( refer to Pressure/temperature table for 
probe selection on page 141).
Ø2 mm single cable probe (high-pressure version) : -1...300 bar / -14.5...4350 psig ( refer to Pressure/temperature ta-
ble for probe selection on page 141).

4
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3.5.2  General information for nozzles

CAUTION!
Follow these  recommendations to make sure that the instrument measures correctly.

Figure 3-14: Recommended nozzle dimensions

1  Recommended conditions: h ≤ d, where h is the height of the tank nozzle and d is the diameter of the tank nozzle.
2  The end of the nozzle must not have an extension into the tank. Do not install the instrument on a high nozzle.

1 2

h

d

CAUTION!
If h > d, then the top dead zone (TDZ) is:
TDZtotal = h + TDZprobe, where the TDZ is measured from the face of the flange.  refer to 
Measurement limits on page 142.

CAUTION!
If the instrument is installed on a high nozzle, make sure that the probe does not touch the side 
of the nozzle (attach the probe end, ...).

INFORMATION!
It is possible to measure in these conditions with a minimum top dead zone. Use the snapshot 
function to   filter the parasite signals from long nozzles. Refer to How to use the snapshot 
function to filter  parasite signals that do not move on page 97.

HB_OPTIFLEX1300_EN_D4_080428.book  Page 25  Tuesday, April 29, 2008  2:47 PM



3 INSTALLATION 

26 

OPTIFLEX 1300 C

www.krohne.com 01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

CAUTION!
Do not put the process connection near to the product inlet. If the product that enters the tank 
touches the probe, the instrument will measure incorrectly.

Figure 3-15: Do not put the instrument near to a product inlet

1  The instrument is in the correct position.
2  The instrument is too near to the product inlet.
3  If it is not possible to put the instrument in the recommended position, install a deflector pipe.

Figure 3-16: How to prevent build up of product around the process connection

1  If product particles   are likely to collect in holes, a nozzle is not recommended.
2  Attach the flange directly to the tank.
3  Use a thread connection to attach the instrument to the tank.

1 2

3 3

1 2 3
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3.5.3  Installation requirements for concrete roofs

CAUTION!
Follow these  recommendations to make sure that the instrument measures correctly.

Figure 3-17: Installation on a concrete roof

1  The diameter, d,  of the hole  must be greater than the thickness, t, of the concrete.
2  If the thickness, t, of the concrete is greater than  the diameter, d, of the hole, install the instrument in a recess.

d

t

1 2
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3.6  Installation recommendations for liquids

3.6.1  General requirements

Figure 3-18: Installation recommendations for liquids

1  h ≤ d, where h is the height of the tank nozzle and d is its diameter.
2  Make sure that the probe does not touch the nozzle. Attach the probe if the liquid is turbulent.
3  The electromagnetic (EM) field generated by the instrument. It has a radius of Rmin. Make sure that the EM field is 

clear of objects and product flow. Refer to the table that follows.
4  If there are too many objects in the tank, install a bypass chamber or stilling well.
5  Keep the probe straight.
6  Empty space is not necessary for coaxial probes. Refer to the table that follows.
7  Empty space necessary for double probes. Refer to the table that follows.
8  Empty space necessary for single probes. Refer to the table that follows.

h

d

8

NOTE!
If your instrument has a coaxial probe, you can ignore these installation recommendations.

CAUTION!
Install coaxial probes in clean liquids that are not too viscous.
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Clearance between the instrument probe and other objects in the tank

3.6.2  How to attach probes to the bottom of the tank

If the liquid  is agitated or turbulent, you can attach the probe to the bottom of the tank.  The 
procedure to attach the probe depends on the type of probe used:

•  Weld a tube with an internal diameter of 28...30 mm / 1.1...1.2" to the bottom of the tank.

i Make sure the tube aligns with the process connection at the top of the tank.

•  Lower the probe into the tank.

WARNING!
If the instrument has to measure the level of dangerous products (ammonia etc.), make sure 
that the instrument has the METAGLAS® seal option.

Probe type

Empty space (radius, Rmin), around the probe

[mm] [inches]

Coaxial 6 0 0

Double rod 7
Double cable Ø4 mm/0.15" 7

100 4

Single rod 8
Single cable Ø4 mm/0.15"8
Single cable Ø2 mm/0.08"8

300 12

CAUTION!
Keep the probe straight

Double rod Ø8 mm/0.3"

Figure 3-19: How to attach a double rod probe to keep it straight
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•  Put the end of the probe into the tube.

The probe counterweight has a hole with an M8 internal thread. You can also select the 
appropriate options and attach:

1. An anchoring rod
2. A turnbuckle

For more data, contact your supplier.

•  Weld a tube with an internal diameter of 12 mm / 0.5" to the bottom of the tank.

i Make sure the tube aligns with the process connection at the top of the tank.

•  Lower the probe into the tank.

Double cable Ø4 mm/0.15"

Figure 3-20: How to attach a double cable probe to keep it straight

Single rod Ø8 mm/0.3"

Figure 3-21: How to attach a single rod probe to keep it straight

1 2
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•  Put the end of the probe into the tube.

The probe counterweight has a hole with an M8 internal thread. You can also select the 
appropriate options and attach:

1. A threaded end
2. A turnbuckle
3. A chuck
4. A ferrule (not supplied) at the bottom  of the chuck

If you chose a chuck to anchor the probe, we recommend that you fit a ferrule (metal sheath) at 
the bottom of the loop to prevent cable wear. For more data, contact your supplier.

Single cable Ø4 mm/0.15"

Figure 3-22: How to attach a Ø4 mm/0.15" single cable  probe to keep it straight

1 2

3

4
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The probe counterweight has a hole with an M8 internal thread. You can attach:

1. A threaded end
2. A chuck

If you chose a chuck to anchor the probe, we recommend that you fit a ferrule (metal sheath) at 
the bottom of the loop to prevent cable wear. For more data, contact your supplier.

•  Weld a tube with an internal diameter of 23...25 mm / 0.91...1" to the bottom of the tank.

i Make sure the tube aligns with the process connection at the top of the tank.

•  Lower the probe into the tank.

•  Put the end of the probe into the tube.

If this is not possible, you can attach braces to the probe.

Single cable Ø2 mm/0.08"

Figure 3-23: How to attach a Ø2 mm/0.08" single cable  probe to keep it straight

Coaxial Ø21.3 mm/0.8"

Figure 3-24: How to attach a coaxial probe to keep it straight

21
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3.6.3  Installation in stilling wells

Use a stilling well if:

• There is highly conductive foam in the tank.
• The liquid is very turbulent or agitated.
• There are too many other objects near to the area where you want to install the instrument.
• The instrument is measuring a liquid (petro-chemicals) in a tank with a floating roof.

NOTE!
Stilling wells are not necessary for instruments with coaxial probes.

Figure 3-25: Installation recommendations for stilling wells

1  Stilling well in tanks containing one liquid
2  Stilling well in tanks containing more than one liquid
3  Air circulation hole
4  Maximum level of the liquid
5  Hole diameter Ø10 mm/0.4"
6  Distance between holes 100 mm/4"
7  Recommended sudden change in well diameter <1 mm/0.04"

3

6

5

7

2

3
4

1

4
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Installation in tanks containing one liquid and foam

•  Drill a pressure equalization hole in the stilling well above the maximum level.

•  Deburr the hole.

•  If the probe has a counterweight, make sure that there is enough space between the 
counterweight and the wall of the stilling well.

Installation in tanks containing more than one liquid

•  Drill a pressure equalization hole in the stilling well above the maximum level of the top liquid.

•  Drill more holes along the length of the stilling well. The holes have a minimum diameter of 
10 mm/0.4" with a minimum distance of 100 mm/4" between the holes.

i These holes help the liquids to move freely.

•  Deburr the holes.

•  If the probe has a counterweight, make sure that there is enough space between the 
counterweight and the wall of the stilling well.

CAUTION!
Installation requirements

• The stilling well must be electrically conductive.
• The stilling well must be straight.
• Recommended surface roughness: <±0.1 mm/0.004".
• The bottom of the stilling well must be open.
• Adjust the probe to the center of the stilling well.
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Floating roofs

If the instrument is for a tank with a floating roof, install it  in a stilling well.

3.6.4  Installation in bypass chambers

Install  a bypass chamber next to the tank if:

• There is highly conductive foam in the tank.
• The liquid is very turbulent or agitated.
• There are too many other objects in the tank.

Figure 3-26: Floating roofs

1  Sediment
2  Support fixtures
3  Stilling well
4  Floating roof
5  Product
6  Tank
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Installation next to tanks containing one liquid and foam

• The bypass chamber must have  a process connection that is above the maximum level of 
liquid.

• The bypass chamber must have  a process connection that is  below the lowest measured 
level of liquid.

Installation next to tanks containing more than one liquid

• The bypass chamber must have  a process connection that is above the maximum level of 
liquid.

Figure 3-27: Installation recommendations for bypass chambers

1  Bypass chamber for tanks that contain one liquid
2  Bypass chamber for tanks that contain more than one liquid
3  Distance between holes 100 mm/4"
4  Hole diameter Ø25 mm/1"

3

21

4

CAUTION!
Installation requirements

• The bypass chamber must be electrically conductive. If the bypass chamber is not made of 
metal, we recommend a minimum diameter of 100 mm/4".

• The bypass chamber must be straight.
• The bypass chamber must have a surface roughness of ±0.1 mm/0.004".
• There must be no sudden changes in internal diameter greater than 1 mm/0.04"
• Adjust the probe to the center of the bypass chamber.
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• The bypass chamber must have  a process connection that is  below the lowest measured 
level of liquid.

• There must be more process connections along the length of the bypass chamber. These  
must have a minimum diameter of 25 mm/1" with a minimum distance of 100 mm/4" between 
the holes.

• If the probe has a counterweight, make sure that there is enough space between the 
counterweight and the wall of the stilling well.

• If the interface liquid does not have a layer of air above it, fit a vent at the top of the bypass 
chamber. Refer to the illustration that follows:

3.6.5  Typical applications

Spherical tanks

The instrument can measure liquid petroleum gas (LPG). This product is stocked in spherical 
tanks

Figure 3-28: Installation recommendations for bypass chambers with no air gap

1  Bypass chamber with no air gap
2  Air vent

1

2
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Horizontal cylindrical tanks

Obey the instructions for installation in vertical tanks. These procedures are also applicable to 
horizontal cylindrical tanks.

Figure 3-29: A spherical tank

Figure 3-30: How to install  the instrument on a spherical tank

1  Install the instrument on top of the tank
2  If the top platform has the shape of a nozzle, do not install the process connection too near to the wall. For further 

information,  refer to General requirements on page 28.

1
2
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Figure 3-31: How to install the instrument in a horizontal cylindrical tank

1
1000 GAL
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3.7  Installation recommendations for solids

3.7.1  Nozzles on conical silos

We recommend that you prepare the installation when the silo is empty.

DANGER!
Risk of electrostatic discharge (ESD). The instrument is resistant to  electrostatic discharges of 
up to 15 kV (30 kV with the supplementary ESD protection option - recommended for solid 
applications), but it is the fitter's and the user's responsibility to prevent ESD.

CAUTION!
Install the nozzle in the correct position to measure correctly and prevent too much bending and 
traction.

Figure 3-32: Installation recommendations for liquids

1  We recommend installation without a nozzle. If not, h ≤ 50 mm / 2".
2  Radius of the tank, r
3  The end of the probe must be more than  300 mm / 12" above the tank bottom.
4  Empty space (radius, Rmin) around the probe.
5  The electromagnetic (EM) field generated by the instrument. It is also the  measurement zone of the probe. Make sure 

that the EM field is clear of objects and product flow.
6  Ground the tank, the product and the probe (if attached).
7  Position of the process fitting from the tank wall, r/2.

h
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Clearance between the instrument probe and other objects in the tankClearance between the instrument probe and other objects in the tankClearance between the instrument probe and other objects in the tankClearance between the instrument probe and other objects in the tank

3.7.2  Traction loads on the probe

Traction load depends on:

• The height and shape of the tank.
• The particle size and density.
• The rate at which the tank is emptied.

Estimated traction load on the probe

Probe type

Empty space (radius, Rmin) around the probe

[mm] [inches]

Single cable Ø4 mm/0.15" 4 300 12

Single cable Ø8 mm/0.3" 4 300 12

NOTE!
If the probe is longer than 10 m/33 ft,  we recommend that you do not attach the end of the probe.

CAUTION!
Risk of damage to the cable probe. High loads can break the cable.
If the load on  the Ø8 mm/0.3" single cable probe is more than 3500 kg/7700 lbs, contact your 
supplier.

CAUTION!
Make sure that the tank roof is resistant to deformation at high loads.

Material

Probe length, 10 m Probe length, 20 m Probe length, 30 m

[kg]

Cement 1000 2000 3000

Fly ash 500 1000 1500

Wheat 300 500 1200
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Estimated traction load on the probe

3.8  How to install the instrument on the tank

3.8.1  How to install an instrument with a flange connection

Equipment needed:

• Instrument
• Gasket (not supplied)
• Wrench (not supplied)

•  Make sure the flange on the nozzle is level.

•  Make sure that you use the applicable  gasket for the flange and the process.

•  Align the gasket correctly on the flange facing of the nozzle.

•  Lower the probe carefully into the tank.

i For more data on cable probes,  refer to How to install a cable probe in the tank on page 44.

•  Tighten the flange bolts.

i Refer to local rules and regulations for the correct torque to apply to the bolts.

Material

Probe length, 33 ft Probe length, 65 ft Probe length, 98 ft

[lbs]

Cement 2200 4410 6520

Fly ash 1100 2200 3300

Wheat 660 1320 2650

Figure 3-33: Flange connection
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3.8.2  How to install an instrument with a threaded connection

Equipment needed:

• Instrument
• Gasket (not supplied with G (ISO 228) threaded connections)
• 50 mm/2" wrench (not supplied)

•  Make sure the tank connection is level.

•  Make sure that you use the applicable  gasket for the connection and the process.

•  Align the gasket correctly.

•  If installed on a tank made of plastic or other non-conductive material,  refer to Installation 
recommendations for non-metallic tanks and pits on page 45.

•  Lower the probe carefully into the tank

i For more data on cable probes,  refer to How to install a cable probe in the tank on page 44.

•  Turn the nut on the housing to attach the instrument to the process connection

•  Tighten the nut.

i Refer to local rules and regulations for the correct torque to apply to the connection.

Figure 3-34: Threaded connection

INFORMATION!
If there is not sufficient clearance to install the instrument, remove the housing. Install the 
process connection and then put the housing back on the process connection. For more data,  
refer to How to turn or remove the signal converter on page 17.
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3.8.3  How to install a cable probe in the tank

• Do not wind cable probes less than 400 mm / 16" in diameter

•  Use two persons to lift the housing and the probe above the process connection.

•  Hold the instrument 1 m  / 3½ ft. above the tank.

Figure 3-35: Wind  cable probes and flexible conduits carefully

1  Do not wind cable probes less than 400 mm / 16" in diameter.
2  Do not wind the flexible conduit less than 330 mm / 13" in diameter.

1 2

WARNING!
If you bend the probe too much, you will damage the instrument and it will not measure 
accurately.

Figure 3-36: Installation of instruments with cable probes

1  >1 m / 3½ ft.

1
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•  Unwind the probe  carefully into the tank.

3.8.4  Installation recommendations for non-metallic tanks and pits

If you have an instrument with a rod or a cable probe and a thread connection, obey these 
instructions:

•  Put a metal sheet between the instrument and the process connection.

i It must have a diameter greater than 200 mm / 8".

•  Make sure that the metal sheet is  in contact with the thread stop on the instrument.

We recommend that you use DN≥200 / ≥8" for  flange connections.

If you have an instrument with a double rod, double cable or coxial probe, you can ignore these 
instructions.

Figure 3-37: Installation in a non-metallic tank or pit with a thread connection

1  Non-metallic (plastic...) tank or pit
2  Metal sheet, Ø ≥200 mm  / 8"

1

2

CAUTION!
When the instrument is installed, make sure that the tank roof has no deformation. If there is 
deformation, the instrument will not measure accurately.
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3.8.5  How to attach the weather protection to the instrument

Equipment needed:

• Instrument
• Weather protection (option)
• 10 mm wrench (not supplied)

 The overall dimensions of the weather protection are  on page 147.

•  Loosen the bracket nuts on the weather protection.

•  Remove the bracket .

•  Lower the weather protection onto the instrument.

•  Turn the weather protection so that the keyhole points forward.

•  Attach the bracket.

•  Lift the weather protection to the top of the housing support pillar.

•  Hold the weather protection in the correct position and tighten the bracket nuts.

Figure 3-38: Installation of the weather protection

1 2 3

4 5
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3.8.6  How to open the weather protection

Equipment needed:

• Weather protection.
•  Large screwdriver (not supplied).

•  Put a large screwdriver 1 into the keyhole at the front of the weather protection.

•  Turn the screwdriver counterclockwise.

•  Pull the top of weather protection up and forward.

i This will open the weather protection.

Figure 3-39: How to open the weather protection

1  Weather protection in its closed position
2  Weather protection in its open position. Minimum clearance in front of instrument: 300 mm / 12".

Esc

1 2

HB_OPTIFLEX1300_EN_D4_080428.book  Page 47  Tuesday, April 29, 2008  2:47 PM



3 INSTALLATION 

48 

OPTIFLEX 1300 C

www.krohne.com 01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

3.9  Electromagnetic compatibility

The instrument design agrees with European Standard EN 61326-1 A1+A2.

You can install the instrument on open-air tanks and tanks that are not made of metal. This 
agrees with Immunity and Emissions requirements for industrial environments.

NOTE!
Instrument operation agrees with residential-class (class B) immunity and emissions 
requirements if the probe is:
• Used in a closed tank made of metal.
• A coaxial probe.
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Electrical connections

4.1  Safety instructions

CAUTION!
Only trained personnel can do electrical work. Obey regional occupational health and safety 
directives and safety regulations.

DANGER!
Disconnect the power before you work on electrical connections. Refer to the voltage data on the 
nameplate.

DANGER!
Obey national electrical codes!
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4.2  Electrical installation: outputs 1 and 2

Procedure:

•  Remove the housing lid 1 of the electric terminal compartment.

•  Connect the wires to the instrument. Obey the national electrical code.

•  Make sure that the polarity of the wires is correct.

•  Attach the ground to 4 or 7. Both terminals are technically equivalent.

Figure 4-1: Electrical installation

1  Terminal compartment cover
2  Terminal 1 current output -
3  Terminal 1  current output +
4  Grounding terminal in the housing
5  Terminal 2 current output -
6  Terminal 2 current output +
7  Grounding terminal on the connection piece between sensor and converter

NOTE!
If the instrument has the second current output  option, use a separate power supply to energize 
terminal 2.
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4.3  Electrical connection for current output

4.3.1  Non-Ex

4.3.2  Ex i

Figure 4-2: Electrical connections for non-Ex instruments

1  Power supply

2  Resistor for HART® communication
3  14...30 VDC for an output of 22mA at the terminal
4  10...30 VDC for an output of 22mA at the terminal

2
3

4

Figure 4-3: HART® connection to the Ex i circuit with a resistor

1  Intrinsically-safe power supply
2  Zone non-Ex
3  Zone Ex

4  Resistor for HART® communication
5  14...30 VDC for an output of 22mA at the terminal
6  10...30 VDC for an output of 22mA at the terminal

=

=

3
Ex i
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4.3.3  Ex d

NOTE!
If the barrier has a HART® terminal, you can connect HART instruments directly to the barrier 
without a resistor.

Figure 4-4: HART® connection to the Ex i  barrier without a resistor

1  Intrinsically-safe power supply
2  Zone non-Ex
3  Zone Ex
4  14...30 VDC for an output of 22mA at the terminal
5  10...30 VDC for an output of 22mA at the terminal

=

=

3

HART
4

5

Figure 4-5: Electrical connections for an Ex d-approved instrument

1  Power supply

2  Resistor for HART® communication
3  Non-Ex zone
4  Ex zone
5  |U| ≤ 5 V
6  20...36 VDC for an output of 22mA at the terminal
7  10...30 VDC for an output of 22mA at the terminal

4
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4.4  Protection category

•  Make sure that the gaskets are not damaged.

•  Make sure that the electrical cables are not damaged.

•  Make sure that the electrical cables agree with the national electrical code.

•  The cables are  in a loop in front of the instrument 1  so water cannot enter the housing.

•  Tighten the cable feedthroughs 2.

•  Close unused cable feedthroughs with a dummy plug 3.

NOTE!
The instrument fulfills all requirements per protection class IP 67.

DANGER!
Make sure the cable gland is watertight.

Figure 4-6: How to make the installation agree with protection category  IP 67

1 2

3
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4.5  Networks

4.5.1  General information

The instrument uses the HART® communication protocol in networks. This protocol agrees with 
the  HART® Communication Foundation standard. The instrument operates in either point-to-
point or multi-drop networks of up to 15 instruments.

Output 1 is  factory-set to communicate in point-to-point networks. Also  refer to Network 
configuration on page 86 for the procedure to change the communication mode from point-to-point-to-point-to-point-to-
pointpointpointpoint to multi-dropmulti-dropmulti-dropmulti-drop.

4.5.2  Point-to-point networks

Figure 4-7: Point-to-point connection (non-Ex)

1  Address of the instrument (0 for a point-to-point connection)

2  4...20 mA + HART®

3  Resistor for HART® communication
4  Power supply

5  HART® modem

6  HART® communication device

-
+

1 2

4

5

3

6
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4.5.3  Multi-drop networks

Figure 4-8: Multi-drop network (non-Ex)

1  Address of the instrument (n+1 for multidrop networks)
2  Address of the instrument (1 for multidrop networks)

3  4 mA + HART®

4  Resistor for HART® communication
5  Power supply

6  HART® modem

7  HART® communication device

-
+

2

1

4
5

3

6

1 7

3

3
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Start-up

5.1  Start-up checklist

Check these points before you energize the instrument:

• Are all the wetted components (probe, flange and gaskets)  resistant to the product in the 
tank?

• Does the information on the signal converter nameplate  agree with the operating data?
• Did you correctly install the instrument on the tank?
• Do the electrical connections agree with the national  electrical codes?

5.2  Operating concept

You can read measurements and configure the device in 3 ways:

• Digital display screen (optional).
• Connection to a workstation or PC with PACTware™. You can download the Device Type 

Manager (DTM) file from our download centre.
• Connection to a workstation or PC with AMS™. You can download the Device Description (DD) 

file from our download centre.

DANGER!
Before you energize the instrument, make sure that the polarity and the supply voltage are 
correct.

DANGER!
Make sure that the instrument and the installation agrees with the requirements of the Ex 
certificate of compliance.
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5.3  Digital display screen

5.3.1  Local display screen layout

5.3.2  Push-button functions

5.3.3  Help screens

When you are in supervisor mode, the local display will tell you how to configure the instrument. 
If you do not touch any keys after 30 seconds, a help message is displayed. This will explain what 
the menu is and what the parameters do. Press > and U (Esc) at the same time to go back to the 
menu. If you do not touch the display for another 30 seconds,  the message  is shown again.

Figure 5-1: Local display screen layout

1  Error icon
2  Tag number or menu name
3  Selected menu item
4  U V : scroll up/scroll down
5  Push buttons (refer to the table below)

Esc

Installation Setup1 2

4

5

4
!

3>

Tank Height
Nozzle Height
Nozzle Diameter
Probe Length
Blocking Distance
Detection Delay
Reference Offset

Push button Description

Left

Return

Down

Up

Esc (Escape)

HB_OPTIFLEX1300_EN_D4_080428.book  Page 57  Tuesday, April 29, 2008  2:47 PM



5 START-UP 

58 

OPTIFLEX 1300 C

www.krohne.com 01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

5.3.4  How to start the instrument

•  Connect the converter to the power supply.

•  Energize the converter.

i After 30 seconds the screen will display "booting up", "starting  up" and then the default 
screen will appear.

•  The instrument will start to display readings.

i Measurements agree with specifications given in the customer order.

5.4  Remote communication with PACTware™
PACTware™  displays measurement information clearly and lets you configure the instrument 
from a remote location. It is an Open Source, open configuration software for all field 
instruments. It uses Field Device Tool (FDT) technology. FDT is a  communication standard for 
sending information between the system and the field instrument. This standard agrees with 
IEC PAS 62453. Field instruments are easily integrated. Installation is supported by a user-
friendly Wizard.

Install this software:

• Microsoft® .NET Framework version 1.1 or later
• PACTware 3.0

• HART® interface module (USB, RS232...)
• The Device Type Manager (current DTM Version 1.0.0.34) for the instrument

The sofware and installation instructions are given on the CD-ROM supplied with the instrument.

You can also download PACTware™ and the DTM from our download centre.

Refer also  to the PACTware™ consortium site at http://www.pactware.de/index_en.htm.

CAUTION!
If the manufacturer received information about the installation, the instrument will display 
readings correctly. If not, refer to the quick setup procedures.
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5.5  Remote communication with the AMS™ Device Manager

The AMS™ Device Manager is an industrial Plant Asset Management (PAM) software tool. Its 
role is to:

• Store configuration information for each instrument.

• Support HART® and FOUNDATION Fieldbus™ instruments.
• Store and read process data.
• Store and read diagnostic status information.
• Help plan preventive maintenance to reduce a plant's downtime to a minimum.

The DD file  is given on the CD-ROM supplied with the instrument. You can also download it from
our download centre.

Figure 5-2: Screen from the PACTware™ user interface

1  DTM menu
2  Basic measurement information: level, current output and instrument status
3  Information for instrument identification
4  Configuration summary

1

2   

3
4
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Operation

6.1  User modes

There are 3 modes of operation:

• Operator.
• Supervisor.
• Service.

6.2  Operator mode

The operator can choose what information to display.

This section shows you:

• What each button does  in operator mode.
• What special function each button has if it pressed for more than 1 second.
• How to move from one screen of information to another.

Some data will only be available if the instrument is correctly configured by the supervisor, as 
described below.

Push button functions in operator mode

Push button Description Normal function "Hot key" function

Right Change display style  1 Enter program mode  2

Enter - Enter signal screen editing mode 
3

Down Change measurement parameter  
4

The screen shown at this time 
becomes the default screen  2

Up Change measurement parameter 
4

Display language will change to 
English  5

Esc (Escape) - -

1 value, value and picture, or value and bar graph 
2 when you press this button for 1 second
3 only when the signal screen is selected. For more data, refer to section 6.4.8.
4 level, distance, volume etc.
5 when you press this button for 3 seconds. Press the button again and it will go back to the original language.
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Information screens for one output

Text
screen Go to

Text  and image
 screen Go to

% current output
screen Go to

UUUU UUUU UUUU

Level > Level > Level >
(Text)

U   VU   VU   VU   V U   VU   VU   VU   V U   VU   VU   VU   V

Interface level  1 > Interface level  1 > Interface level  1 >
(Text)

U   VU   VU   VU   V U   VU   VU   VU   V U   VU   VU   VU   V

Distance > Distance > Distance >
(Text)

U   VU   VU   VU   V U   VU   VU   VU   V U   VU   VU   VU   V

Interface distance  1 > Interface distance  1 > Interface distance  1 >
(Text)

U   VU   VU   VU   V U   VU   VU   VU   V U   VU   VU   VU   V

Layer  1 > Layer  1 > Layer  1 >
(Text)

U   VU   VU   VU   V U   VU   VU   VU   V U   VU   VU   VU   V

Volume  2 > Volume  2 > Volume  2 >
(Text)

U   VU   VU   VU   V U   VU   VU   VU   V U   VU   VU   VU   V

Mass  3 > Mass  3 > Mass  3 >
(Text)

U   VU   VU   VU   V U   VU   VU   VU   V U   VU   VU   VU   V

Interface volume  1 > Interface volume  1 > Interface volume  1 >
(Text)

U   VU   VU   VU   V U   VU   VU   VU   V U   VU   VU   VU   V

Ullage volume  2 > Ullage volume  2 > Ullage volume  2 >
(Text)

U   VU   VU   VU   V U   VU   VU   VU   V U   VU   VU   VU   V

Layer volume  2 > Layer volume  2 > Layer volume  2 >
(Text)

U   VU   VU   VU   V VVVV VVVV

Signal screen  4 Back to the top
of the list

Back to the top
of the list

VVVV

Back to the top
of the list

1 instruments for interface applications only
2 only available if you created a volume table. Refer to the conversion quicksetup menu in supervisor mode.
3 only available if you created a mass table. Refer to the conversion quicksetup menu in supervisor mode.
4 shows voltage amplitude of return signals against distance. This is used for finding level and interface when there are 

interference signals. Press > to move the cursor from one signal peak tro another.
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Information screens for two outputs

6.3  Supervisor mode

6.3.1  General notes

Configure your instrument in supervisor modesupervisor modesupervisor modesupervisor mode. You can:

• Use the quick setupquick setupquick setupquick setup menus to configure your instrument quickly. For more data,  refer to A. 
Quick Setup on page 68.

• Use the advanced setupadvanced setupadvanced setupadvanced setup menu to find single items for instrument configuration. For more 
data,  refer to C. Advanced setup on page 77.

Text
screen Go to

Text  and image
screen Go to

% current output
screen Go to

UUUU UUUU UUUU

Level
Interface level

> Level
Interface level

> Level
Interface level

>
(Text)

U VU VU VU V U VU VU VU V U VU VU VU V

Distance
Interface distance

> Distance
Interface distance

> Distance
Interface distance

>
(Text)

U VU VU VU V U VU VU VU V U VU VU VU V

Layer  1 > Layer  1 > Layer  1 >
(Text)

U VU VU VU V U VU VU VU V U VU VU VU V

Volume
Interface volume   2

> Volume
Interface volume   2

> Volume
Interface volume   2

>
(Text)

U VU VU VU V U VU VU VU V U VU VU VU V

Mass  3 > Mass  3 > Mass  3 >
(Text)

U VU VU VU V U VU VU VU V U VU VU VU V

Ullage volume  2 > Ullage volume  2 > Ullage volume  2 >
(Text)

U VU VU VU V U VU VU VU V U VU VU VU V

Layer volume  2 > Layer volume  2 > Layer volume  2 >
(Text)

U VU VU VU V VVVV VVVV

Signal screen  4 Back to the top
of the list

Back to the top
of the list

VVVV

Back to the top
of the list

1 instruments for interface applications only
2 only available if you created a volume table. Refer to the conversion quicksetup menu in supervisor mode.
3 only available if you created a mass table. Refer to the conversion quicksetup menu in supervisor mode.
4 shows voltage amplitude of return signals against distance. This is used for finding level and interface when there are 

interference signals. Press > to move the cursor from one signal peak tro another.
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• Save quicklinksquicklinksquicklinksquicklinks for items that you use regularly.  For more data,  refer to A. Quick Setup on 
page 68 (menu items A.2 to A.6).

• Do error finding and troubleshooting procedures in the testtesttesttest menu. For more data,  refer to B. 
Test on page 75.

6.3.2  How to get access to the supervisor mode

Do the steps that follow:

•  Press the push button >>>>  for one second.

i This displays the login screen.

•  Press the push buttonsUUUU or VVVV to select supervisorsupervisorsupervisorsupervisor from the list.

•  Press the push button ^̂̂̂.

i The screen displays where to type in the password.

•  Type in the password. The factory-set password  is > > > > ^ ^ ^ ^ V U V U V U V U >>>>    ^̂̂̂.

i The instrument displays the message "Login successful" and then the main menu for 
supervisor mode.

You can change the password for the supervisor mode. For further information,  refer to 
Function description on page 68,  menu item C.5.2.2.

The main menu shows:

• Quick Setup menus.
• Test menu.
• Advanced Setup menu.

The Service menu is "greyed out" as you cannot select it in supervisor mode.

If you go back to operator mode, you will have access to the supervisor mode, without password 
security, for a 30 minutes.
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6.3.3  Menu overview

A quick setup
A.1 setup mode

A.2 quick Link 1

A.3 quick link 2

A.4 quick link 3

A.5 quick link 4

A.6 quick link 5

B test
B.1 test

B.2 information

C advanced setup
C.1 installation setup

C.2 I/O 1

C.3 output 1 (HART)

C.4 output 2 (passive) 2

C.5 device setup

C.6 reset

1 input/output options. This menu is not available at this time.
2 optional
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6.3.4  Push-button functions

This is what you see when you are in the list of menus in supervisor mode. The functions of the 
push-buttons are given in the table that follows:

Functions of push-buttons in the menu lists

Menu navigation

Figure 6-1: Menu navigation

1  Menu selection bar
2  Header bar
3  Menu list
4  Menu item that is not available (in grey text)

Push button Description Function

Right Go to the next menu level

Enter -

Down Move the menu selection bar down the list

Up Move the menu selection bar up the list

Esc (Escape) Go back to the menu level you were on before

Esc

Main Menu

1

2

4

3

>

Quick Setup
Test
Advanced setup
Service
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This is what you see when you choose a menu item that has a list of parameters. The functions of 
the push-buttons are given in the table that follows:

Function of push-buttons in menu items that have a list of parameters

Lists of parameters in menu items

Figure 6-2: Lists of parameters in menu items

1  Parameter selection bar
2  Menu name
3  Parameter used at this time

Push button Description Function

Right -

Enter Select the parameter and go back to the menu

Down Move the menu selection bar down the list

Up Move the menu selection bar up the list

Esc (Escape) Go back to the menu  1

1 this does not select a new parameter

Esc

Display Mode

1

2

3> Disable
Auto-off
Default Screen
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This is what you see when you choose a menu item that has a value. The functions of the push-
buttons are given in the table that follows:

Function of push-buttons in menu items that have values

Values in menu items

Figure 6-3: Values in menu items

1  Maximum value
2  Minimum value
3  Cursor on the digit to be changed
4  Menu name
5  Picture of menu item
6  Error message

Push button Description Function

Right Move the cursor to the next digit on the right

Enter Select the parameter and go back to the menu

Down Increase the digit value

Up Decrease the digit value

Esc (Escape) Go back to the menu  1

1 this does not select a new parameter

Esc

Output 1 (HART)

1

2

3

4

5

6

Level
4mA
90.000 m

0 m
20.000 m

Value too high

L
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If you press the push-buttons  for 1 second, you can use these hotkey functions:

Hotkey functions in supervisor mode

How to save settings

•  When you have changed parameters in all the necessary menu items, press ^ to accept the 
new parameter.

•  Press > and U at the same time to go back to the Save settingsSave settingsSave settingsSave settings screen.

•  The instrument will ask you to save or cancel your settings. Select SaveSaveSaveSave to accept the new 
settings or CancelCancelCancelCancel to reject them.

i The display goes back to operator mode.

6.3.5  Function description

A. Quick Setup

Push button Description Function 

Right Create a quick link  1

Enter -

Down -

Up Screen displays information in the default language  2

Esc (Escape) Go back to the operator mode

1 select a menu item from the Advanced Setup menu list
2 press this push-button for 3 seconds

Menu No. Step Function Function description Selection list Default

A.0 quick setup

A.1 setup mode

A.1.1 complete This follows the steps 
given in the application, 
installation, conversion 
and output setup 
modes.
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Menu No. Step Function Function description Selection list Default

A.1.2 application Follow this procedure to 
describe the tank 
contents.

1 information: probe 
type

read only

2 product type The application. liquid, solid

3 air gap / no air 
gap?

This tells the instrument 
whether or not there is 
air or gas above the 
product.

air gap, no air gap  1 air gap

4 number of 
products

The number of products 
in the tank.

1, 2, >2  1 1

5 top product class liquid: alcohol, base, 
hydrocarbon, liquid 
gas, mineral oil, 
solvent, aqueous 
solution, other
solid: cereals, 
minerals, plastic, 
other

6 application type level, interface, level 
and interface  2

7 mixed / unmixed? If there are 2+ liquids in 
the tank, is there an 
emulsion in the tank. 
This tells the instrument 
to look for the interface 
when the two liquids 
have settled.

mixed, unmixed unmixed

8 settings summary

9 save / cancel save, cancel  3
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Menu No. Step Function Function description Selection list Default

A.1.3 installation Follow this procedure to 
describe the process 
connection.

1 tank height The distance from the 
tank connecting flange 
face/thread stop down 
to the tank bottom.

min-max: 0.165…60 m / 
0.54…196.86 ft

4

2 type of process 
connection

The installation on the 
tank for the instrument.

socket, stillwell, nozzle nozzle

3A stillwell height The height from the tank 
connecting flange 
face/thread stop to the 
bottom of the stillwell.

min-max: 0…60 m / 
0…196.86 ft

1.5 m / 
4.92 ft

4A stillwell diameter The inner diameter of 
the stillwell.

min-max: 
0.2…1000 mm / 
0.79…39.37 in

100 mm 
/ 3.94 in

3B nozzle height The height from the tank 
connecting flange 
face/thread stop to the 
bottom of the nozzle.

min-max: 0…60 m / 
0…196.86 ft

0.1 m / 
0.33 ft

4B nozzle diameter The inner diameter of 
the nozzle.

min-max: 
0.2…1000 mm / 
0.79…39.37 in

100 mm 
/ 3.94 in

5 settings summary

6 save / cancel save, cancel  3
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Menu No. Step Function Function description Selection list Default

A.1.4 conversion Follow this procedure to 
set the instrument up to 
display readings in 
volume, mass or user-
defined units.

sub-
menu

conversion 
submenu [volume][volume][volume][volume]

1 free unit yes, no no

2 table length unit m, cm, mm, inch, ft, free 
unit

m

3 conversion wizard volume

4 product type solid, liquid liquid

5 tank shape This sub-procedure 
uses the information 
given here to find the 
volume. You have to type 
in the  tank shape, 
height, width and length.

... ...

6 conversion unit The displayed unit in 
operator mode.

m³, L, US gal, GB gal, ft³, 
bbl

m³

7 conversion table A table that converts 
product level to product 
volume.
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Menu No. Step Function Function description Selection list Default

sub-
menu

conversion 
submenu [mass][mass][mass][mass]

-

1 free unit yes, no no

2 table length unit m, cm, mm, inch, ft, free 
unit

m

3 conversion wizard mass m

4 type in product 
density?

yes, no yes

5 product density min-max: 0…20000 
kg/m3

0

6 type of product solid, liquid

7 tank shape This sub-procedure 
uses the information 
given here to find the 
volume. You have to type 
in the  tank shape, 
height, width and length.

... ...

8 conversion unit The conversion unit is 
given as a volume if the 
product density is given. 
If not, choose a mass 
unit.

m³, L, US gal, GB gal, ft³, 
bbl or Tons, kg, US Tons, 
GB Tons

flat

9 conversion table A table that converts 
product level to product 
mass.

sub-
menu

conversion 
submenu [free [free [free [free 
unit]unit]unit]unit]

If you cannot find the 
units or tank shape in 
the menu, you can 
customize the 
conversion table.

-

1 free unit yes no

2 customer length 
unit

A non-standard length 
unit for the conversion 
table. This is defined by 
the supervisor. 

LEN_
FREE_

3 customer length 
ratio

The conversion factor 
between the length unit 
selected in C.5.1.4 
(length unit) and C.5.1.7 
(customer length unit). 
This ratio is a multiple of 
1 mm.

min-max: 1…99999 1

4 customer 
conversion unit

A non-standard 
conversion unit for the 
conversion table. This is 
defined by the 
supervisor. 

CO_FR_
UN

5 No. Of LVM Entries The number of lines in 
the conversion table.

min-max: 0…50 2

6 conversion table A table that converts 
product level to another 
physical parameter.

save / cancel save, cancel  3 save
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Menu No. Step Function Function description Selection list Default

A.1.5 outputs Follow this procedure to 
describe the output 
characteristics.

-

1 output 1: function Select an output 
function to scale the 
current values . This is 
not displayed in the 
operator mode.

1 solid/liquid: level, 
distance, volume 
(mass), ullage volume; 
2+ liquids: interface 
level, interface 
distance, interface 
volume, layer, layer 
volume

level

2 output 1: 4 mA 
setting

This assigns a 
measurement value to 
4 mA.

min.-max: 0…20 m / 
0…65.62 ft

0 m / 0 ft

3 output 1: 20 mA 
setting

This assigns a 
measurement value to 
20 mA.

min.-max: 0…90 m / 
0…295.29 ft

depends 
on the 
output 
function

5 output 1: output 
range

This sets the effective 
range of output 1 with or 
without over-run.

3.8…20.5 mA 
(NAMUR), 4…20 mA

4…20 mA

6 output 1: error 
handling

This sets the behaviour 
of current output 1 if an 
error occurs. HoldHoldHoldHold 
means that the output 
current stays at the 
value where the error 
occurred. HoldHoldHoldHold is not 
available if 3.8…20.5 mA 
(NAMUR) is the output 
range.

3.6 mA, 22 mA, Hold 22 mA

7 output 1: HART® 
address

Any HART® address 
greater than 0 will 
activate HART® 
multidrop mode. 
Current output stays 
constant at 4 mA.

min.-max: 0…15 0

8 output 2: function  
5

Select an output 
function to scale the 
current values . This is 
not displayed in the 
operator mode.

1 liquid: level, 
distance, volume 
(mass), ullage volume; 
2+ liquids: interface 
level, interface 
distance, interface 
volume, layer, layer 
volume

interface 
level

9 output 2: 4 mA 
setting  5

This assigns a 
measurement value to 
4 mA.

min.-max: 0…20 m / 
0…65.62 ft

0 m / 0 ft

10 output 2: 20 mA 
setting  5

This assigns a 
measurement value to 
20 mA.

min.-max: 0…90 m / 
0…295.29 ft

depends 
on the 
output 
function

11 output 2: output 
range  5

This sets the effective 
range of output 2 with or 
without over-run.

3.8…20.5 mA 
(NAMUR), 4…20 mA

4…20 mA
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12 output 2: error 
handling  5

This sets the behaviour 
of current output 2 if an 
error occurs. HoldHoldHoldHold 
means that the output 
current stays at the 
value where the error 
occurred. HoldHoldHoldHold is not 
available if 3.8…20.5 mA 
(NAMUR) is the output 
range.

3.6 mA, 22 mA, Hold 22 mA

13 settings summary read only

save / cancel save, cancel  3 save

A.1.6 snapshot Use this to find and filter 
out parasite signals in 
user-defined areas 
along the probe. Empty 
the tank before you do 
this procedure.

Warning: the level 
should be out of 
the snapshot area.

1 snapshot start 
distance

min-max: detection 
delay...sensor length

0.1 m / 
0.328 ft

2 snapshot end 
distance

Sensor length Sensor 
length

3 snapshot 
recording

Is the tank empty? If not, 
empty the tank before 
taking a snapshot.

yes/no yes

4 snapshot 
recording in 
progress…

5 snapshot 
activation

Use this data to filter out 
parasite signals.

yes/no yes

6 settings summary

A.1.7 auto probe length  Use this to correct the 
length of the probe if it 
was shortened on site.

Warning: this 
function should be 
used only when the 
tank is empty.

1 settings summary A summary of probe 
data (probe type, 
counterweight type, 
probe end pulse).

2 auto probe length Do you want to start the 
scan?

yes/no yes

3 auto probe length 
in progress…

4 probe length Save the new value. yes/no yes

Menu No. Step Function Function description Selection list Default
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B. Test

A.2 quick link 1 Direct link to an item in 
the advanced setup 
menu

Go to a function in the 
advanced setup menu 
and press > for 1 
second. You can store 
up to 5 functions in 
this way. 

error 
records

A.3 quick link 2 Direct link to an item in 
the advanced setup 
menu

Go to a function in the 
advanced setup menu 
and press > for 1 
second. You can store 
up to 5 functions in 
this way. 

contrast 
menu

A.4 quick link 3 Direct link to an item in 
the advanced setup 
menu

Go to a function in the 
advanced setup menu 
and press > for 1 
second. You can store 
up to 5 functions in 
this way. 

 language

A.5 quick link 4 Direct link to an item in 
the advanced setup 
menu

Go to a function in the 
advanced setup menu 
and press > for 1 
second. You can store 
up to 5 functions in 
this way. 

length 
unit

A.6 quick link 5 Direct link to an item in 
the advanced setup 
menu

Go to a function in the 
advanced setup menu 
and press > for 1 
second. You can store 
up to 5 functions in 
this way. 

display 
mode

1 first option only for solid
2 level only for tanks with one product. Interface only for tanks with 2 or more products and no air gap.
3 step ignored if complete setup selected
4 customer specification or probe length
5 optional

Menu No. Function Function descritpion Selection list Default

B.0 test

B.1 test This checks the device outputs 
and performs common device 
tests.

B.1.1 show 
output 1

This displays analogue output 1 
value [mA].

read only

B.1.2 set output 1 This sets analogue output 1 to a 
test value [mA] selected from a 
list. Output will change to the 
selected value, independent of 
the measured value.

3.6, 4, 6, 8, 10, 12, 14, 16, 18, 20 
or 22 mA

4 mA

B.1.3 show 
output 2

This displays analogue output 2 
value [mA].

read only

Menu No. Step Function Function description Selection list Default
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B.1.4 set output 2 This sets analogue output 2 to a 
test value [mA] selected from a 
list. Output will change to the 
selected value, independent of 
the measured value.

3.6, 4, 6, 8, 10, 12, 14, 16, 18, 20 
or 22 mA

4 mA

B.1.5 internal 
test

This initiates the hardware test. 
The device displays the results.

read only

B.2 information A summary of information 
relating to the device

B.2.1 outputs Analogue output settings. This 
includes assigned functions, 4 
… 20 mA scale settings,error 
handling and HART® 
parameters.

read only

B.2.2 15 minute 
log

A log of output values for the 
last 15 minutes. A log is taken 
every 10 seconds and displayed 
on a graph.

read only

B.2.3 device 
identificatio
n

This displays device order 
no,CPLD-no, V-no, service no, 
firmware 1 version,  firmware 2 
version, firmware 3 version and 
Ex approval details.

read only

B.2.4 quick setup 
summary

A summary of the parameters 
entered in the quick setup 
menu

read only

B.2.5 TAG 
number

The TAG number can be seen 
and updated here

? TAGNO0123
4567890

B.2.6 Sensor 
length

The distance from the flange 
face/thread stop down to the 
bottom end of the probe 
(including counterweight for 
cable versions). The factory set 
value for probe length is 
displayed. If probe length has 
been modified, the new value is 
shown.

read only (blocking 
distance…60 m / 197 ft)

B.2.7 Probe type The mechanical design of the 
probe. The factory installed 
probe type is displayed.

read only

B.2.8 counterwei
ght type

The mechanical design of a 
cable probe's bottom end. The 
device will not measure below 
the top of the counterweight. 
The factory-installed 
counterweight type is 
displayed.

read only

Temperatur
e

Temperature of the electronics 
block.

read only

B.2.9 calculated 
εr value

dielectric constant [εr] is a 
major parameter for TDR level 
measurement devices. This 
device is able to automatically 
calculate and display here the 
εr of the top product.

read only

Menu No. Function Function descritpion Selection list Default
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C. Advanced setup

B.2.10 snapshot 
information

A summary of snapshot data 
used by the instrument. Go to 
snapshotsnapshotsnapshotsnapshot  setup menu to 
update this data.

read only

B.2.11 application 
mode

This displays the application 
description of the 
measurement algorithm 
applied for the measurement 
function and application 
conditions.Configured in the 
applicationapplicationapplicationapplication setup menu.

read only

B.2.12 error 
records

A log of instrument errors. 
Scroll down the list and press 
^ to display the error details. 
Opening a log will remove the 
error icon if it appeared in 
operator mode.

read only

B.2.14 customer 
length unit

A non-standard length unit for 
the conversion table. This is 
defined by the supervisor. Go to 
supervisor > advanced setup > supervisor > advanced setup > supervisor > advanced setup > supervisor > advanced setup > 
device setup > display settings device setup > display settings device setup > display settings device setup > display settings 
> customer length unit > customer length unit > customer length unit > customer length unit or 
follow the conversionconversionconversionconversion quick 
setup procedure.

read only

B.2.15 customer 
conversion 
unit

A non-standard conversion unit 
for the conversion table. This is 
defined by the supervisor. Go to 
supervisor > advanced setup > supervisor > advanced setup > supervisor > advanced setup > supervisor > advanced setup > 
device setup > display settings device setup > display settings device setup > display settings device setup > display settings 
> customer conversion unit> customer conversion unit> customer conversion unit> customer conversion unit or 
follow the conversionconversionconversionconversion quick 
setup procedure.

read only

Menu No. Function Function description Selection list Default

C.0 advanced 
setup

Select single menu items to 
fine-tune the instrument.

C.1 installation 
setup

C.1.1 installation 
type

The installation on the tank for 
the instrument.

socket, stillwell, nozzle nozzle

C.1.2 tank height The distance from the tank 
connecting flange face/thread 
stop down to the tank bottom.

min-max: 0.165…60 m / 
0.54…196.86 ft

3 m / 9.84 ft

C.1.4 nozzle/still
well height 

The height from the tank 
connecting flange face/thread 
stop to the bottom of the nozzle 
or...the height from the tank 
connecting flange face/thread 
stop to the bottom of the 
stillwell

min-max: 0…60 m / 
0…196.86 ft

100 mm / 
3.94 in

Menu No. Function Function descritpion Selection list Default
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C.1.5 nozzle/still
well 
diameter

The inner diameter of the 
nozzle or stillwell.

min-max: 0.2…1000 mm / 
0.79…39.37 in

100 mm / 
3.94 in

C.1.6 probe 
length

Probe length is the distance 
from the flange face / thread 
stop of the device down to the 
bottom end of the probe 
(including counterweight for 
cable versions). If probe length 
has been modified, enter the 
new value here. For more data,  
refer to How to decrease the 
length of probes on page 100.

min-max: blocking 
distance…max. probe length 
for that type (single/double rod: 
4 m / 13 ft, coaxial: 6 m / 20 ft, 
single cable: 35 m / 115 ft, 
double cable: 8 m / 26 ft)

Depends on 
the probe 
type

C.1.9 blocking 
distance

The non-measuring range at 
the top of the probe. It depends 
on the probe type and the 
installation.

min-max: 0…(probe length) m / 
0…(probe length) ft

Depends on 
the probe 
type.  For 
more data,  
refer to 
Measureme
nt limits on 
page 142.

detection 
delay

This forces the instrument not 
to analyse reflections in a 
defined zone immediately 
below the flange. Increase 
blocking distance to increase 
the maximum value.

min-max:
0…(blocking distance) m / 
0…(blocking distance) ft

Depends on 
"blocking 
distance". 
See C.1.9 
(blocking 
distance)

C.1.10 reference 
offset 

Offset relating to a reference 
location (distance). This value is 
positive when the reference 
location is above the device 
flange face and negative if 
below. For more data,  refer to 
Distance measurement on page 
88.

min-max:
-tank height…50 m /
-tank height...164.05 ft

0 m / 0 ft

C.1.11 tank bottom 
offset

Offset relating to a reference 
location (level). The device 
reference point for this 
parameter is the bottom of the 
tank (set in  menu item C.1.2.0). 
This value is positive when the 
reference location is below the 
tank bottom and negative if 
above. For more data,  refer to 
Level measurement on page 
89.

 min-max:
-tank height...3000 m /
-tank height...9843 ft

0 m / 0 ft

C.1.12 time 
constant

Using this function, the device 
processes several 
measurement readings to filter 
out disturbances. Increasing 
the time constant will 
smoothen the integrated 
readings, decreasing will 
roughen the readings.

min-max: 0 to 100 seconds 20 seconds 
for solids
5 seconds 
for liquids

Menu No. Function Function description Selection list Default
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C.1.13 measuring 
mode

In DirectDirectDirectDirect mode,  the instrument 
measures the time it takes to 
receives a reflection of the 
signal from the surface of the 
tank contents. In TBFTBFTBFTBF mode,  
the instrument measures the 
time it takes to receives a 
reflection of the signal from the 
end of the probe. TBF mode is 
used to measure one product 
with a low εr. AutomaticAutomaticAutomaticAutomatic mode 
automatically switches the 
measuring mode between 
Direct and TBF mode. This is 
sufficient for most applications. 
We recommend that you use 
Direct mode for products with 
an εr ≥1.6 (this depends on the 
probe type). If  εr ≤1.4, use TBF 
mode.

automatic; direct; TBF automatic

C.1.14 product εr This function is available if TBF 
mode is selected in C.1.13. If 
possible, type in the exact value 
of the product's dielectric 
constant. If you do not know the 
exact value, use the default 
value. A new product  εr that is 
too low will mean that level will 
read higher than its true value.

min-max: 1.10 to 115.00 2.4

C.1.15 gas εr A major parameter for TDR 
level measurement devices. If 
there is too much dust in the 
tank, set the εr value of the 
air/gas.

min-max: 0.8...115 1

C.1.16 level 
threshold

If it is difficult to identify the 
level signal (for example: too 
many parasite signals), you can 
increase the level threshold 
and the amplification (Gain) of 
the signal. For more data,  refer 
to Thresholds and parasite 
signals on page 94.

7 Gains, min-max: 0...+1.25 V. Depends on 
Gain

C.1.17 interface 
threshold

Instruments for interface 
applications only. If it is difficult 
to identify the interface signal 
(for example: too many parasite 
signals), you can increase the 
interface threshold and the 
amplification (Gain) of the 
signal. For more data,  refer to 
Thresholds and parasite 
signals on page 94.

7 Gains, min-max: 0...+1.25 V. Depends on 
Gain

Menu No. Function Function description Selection list Default
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C.1.18 probe end 
threshold

Instruments for low dielectric 
applications only. If it is difficult 
to identify the probe end signal 
(for example: too many parasite 
signals), you can increase the 
probe end threshold and the 
amplification (Gain) of the 
signal. For more data,  refer to 
Thresholds and parasite 
signals on page 94.

7 Gains, min-max: 0...+1.25 V or 
-1.25…0 V.

Depends on 
Gain.

snapshot Starts or stops the snapshot 
signal filter. Obey the 
instructions in the quick setup 
menu to get snapshot data. For 
more data,  refer to How to use 
the snapshot function to filter  
parasite signals that do not 
move on page 97.

yes/no no

C.1.19 units for 
tables

Sub-menu for volume and 
mass conversion operations.

C.1.19.1 table length 
unit

The length unit used in the 
conversion table. If "free unit" 
is selected, the unit instrument 
uses the unit name in menu 
item C.5.1.7.

m, cm, mm, inch, ft, free unit m

C.1.19.2 conversion 
unit

The volume or mass unit used 
in the conversion table. If "free 
unit" is selected, the unit 
instrument uses the unit name 
in menu item C.5.1.9.

m3, L, US gal, GB gal, ft3, bbl, 
Tons, Kg, US Tons, GB Tons, 
free unit

m3

C.1.20 product 
density

A value greater than 0 that is 
used with a volume conversion 
table to calculate mass. This 
menu item is not available if 
you have selected a mass unit.

0…20000 kg/m3 0

C.1.21 volume / 
mass table

The instrument uses this table 
to display volume and mass 
readings. Give the number of 
entries on the table. Press ^.  
Type in the height and the 
corresponding volume / mass 
values. For more data,   refer to 
How to correctly configure the 
instrument to measure volume 
or mass on page 90.

Number of entries min.-max: 
0…50

2. Table 
units are 
selected in 
menu items 
C.1.19.1 
and 
C.1.19.2.

C.1.22 linearisatio
n table

The instrument uses this table 
to increase on-site accuracy. 
Give the number of entries 
plotted. Fill the tank. Make a 
reference measurement and 
type in the correct value next to 
the instrument reading. For 
more data,  refer to 
Linearisation on page 87.

Number of entries min.-max: 
0…50

2

Menu No. Function Function description Selection list Default
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Menu No. Function Function description Selection list Default

C.2 I/O For fieldbus. Not yet available.

C.3 output 1 
(HART)

C.3.1 output 
function

Select an output function to 
scale the current values . This 
is not displayed in the operator 
mode.

1 solid/liquid: level, distance, 
volume/mass, ullage volume; 
2+ liquids: interface level, 
interface distance, interface 
volume, layer or layer volume

level

C.3.2 4 mA 
setting

This gives a measurement 
value to 4 mA

min.-max: 0…20 mA setting  1 0 m / 0 ft

C.3.3 20 mA 
setting

This gives a measurement 
value to 20 mA

min.-max:  2 depends on 
the output 
function

C.3.4 output 
range

Sets the effective range of 
output 1 either with or without 
over-run

min.-max: 3.8…20.5 mA 
(NAMUR), 4…20 mA

4…20 mA

C.3.5 error 
handling

This sets the behaviour of 
current output 1 if an error 
occurs. HoldHoldHoldHold means that the 
output current stays at the 
value where the error occurred. 
HoldHoldHoldHold is not available if 
3.8…20.5 mA (NAMUR) is the 
output range.

3.6 mA, 22 mA, Hold 22 mA

error 
handling 
delay

The time after which the 
instrument shows there is a 
measurement error.

min.-max: 0…900 seconds 60 seconds

C.3.6 HART 
address

Any HART® address greater 
than 0 will activate HART® 
multidrop mode. Current 
output stays constant at 4 mA.

min.-max: 0…15 0

C.4 output 2 
(passive)

C.4.1 output 
function

Select an output function to 
scale the current values . This 
is not displayed in the operator 
mode.

1 solid/liquid: level, distance, 
volume/mass, ullage volume; 
2+ liquids: interface level, 
interface distance, interface 
volume, layer or layer volume

level

C.4.2 4 mA 
setting

This gives a measurement 
value to 4 mA

min.-max: 0…20 mA setting  1 0 m / 0 ft

C.4.3 20 mA 
setting

This gives a measurement 
value to 20 mA

2 depends on 
the output 
function

C.4.4 output 
range

Sets the effective range of 
output 2 either with or without 
over-run

min.-max: 3.8…20.5 mA 
(NAMUR), 4…20 mA

4…20 mA

C.4.5 error 
handling

This sets the behaviour of 
current output 2 if an error 
occurs. HoldHoldHoldHold means that the 
output current stays at the 
value where the error occurred. 
HoldHoldHoldHold is not available if 
3.8…20.5 mA (NAMUR) is the 
output range.

3.6 mA, 22 mA, Hold 22 mA

HB_OPTIFLEX1300_EN_D4_080428.book  Page 81  Tuesday, April 29, 2008  2:47 PM



6 OPERATION 

82 

OPTIFLEX 1300 C

www.krohne.com 01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

error 
handling 
delay

The time after which the 
instrument shows there is a 
measurement error. This value 
is set in the output 1 menu.

read only 10 seconds

C.5 device 
setup

This menu covers all items 
directly related to the display of 
information and access to the 
supervisor menu

C.5.1 display 
settings

To display the information you 
need, refer to these menu 
items.

C.5.1.1 language English, French, German, 
Italian, Japanese, Mandarin, 
Portuguese, Russian, Spanish 

C.5.1.2 display 
mode

The display screen status will 
change after the time given in 
C.5.1.3. (time delay). NoneNoneNoneNone 
switches off this functionality, 
Auto-off Auto-off Auto-off Auto-off switches off the 
display and Default screen Default screen Default screen Default screen will 
show the selected default 
screen. To reset to the default 
screen, press V for 1 second in 
the operator mode.

disable, auto-off, default 
screen.

Disable

C.5.1.3 time delay The time after which the display 
will switch to the status set in 
C.5.1.2 (display mode).

1, 3, 5, 10 minutes 1 minute

contrast 
menu

The contrast control for the 
display screen. You can select a 
shade of grey between light 
grey (level 1) and black (level 9).

min.-max: level 1…9 level 5

C.5.1.4 length unit The length unit displayed in 
operator mode.

m, cm, mm, inch, ft, 
ft+inch+1/18inch, 
ft+inch+1/32inch, free unit

m

C.5.1.5 volume unit The volume unit displayed in 
operator mode.

m³, L, US gal, GB gal, ft³, bbl m³

C.5.1.6 mass unit The mass unit displayed in 
operator mode.

Tons, kg, US tons, GB tons kg

C.5.1.7 customer 
length unit

A non-standard length unit for 
the conversion table. This is 
defined by the supervisor. 

FREE_UNIT

C.5.1.8 customer 
length ratio

The conversion factor between 
the length unit selected in 
C.5.1.4 (length unit) and C.5.1.7 
(customer length unit). This 
ratio is a multiple of 1 mm.

min.-max: 1…99999 1

C.5.1.9 customer 
conversion 
unit

Non-standard conversion unit 
for the conversion table. This is 
defined by the supervisor. 

FREE_UNIT

C.5.2 Passwords To change user passwords, 
refer to these menu items.

Menu No. Function Function description Selection list Default
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Data dependencies for the 4 mA settings of outputs 1 and 2

Data dependencies for the 20 mA settings of outputs 1 and 2

C5.2.2 supervisor This changes the supervisor 
password. Press the push 
buttons up to six times in any 
order. This will be the new 
password. To confirm the 
change, enter the new 
password a second time.

>^VU>^

C.6 Reset To reset the instrument to 
default settings, refer to these 
menu items.

C.6.3 restart If the instrument does not 
operate correctly, start the unit 
again. Press ^ to confirm.

1 units and range depend on the output function, length unit and volume unit selected. See also the table of data depen-
dencies for the 4 mA settings in this section.

2 units and range depend on the output function, length unit and volume unit selected. See also the table of data depen-
dencies for the 20 mA settings in this section.

Output function Minimum value Maximum value Default

Level 0 m <20 mA setting for level 0 m

Volume 0.00 m³ <20 mA setting for volume 0 m³

Mass 0.00 kg <20 mA setting for mass 0 kg

Distance 0 m <20 mA setting for distance 0 m

Interface level 0 m <20 mA setting for interface level 0 m

Interface distance 0 m <20 mA setting for interface 
distance

0 m

Interface volume 0.00 m³ <20 mA setting for interface 
volume

0 m³

Interface mass 0.00 kg <20 mA setting for interface mass 0 kg

Ullage volume 0.00 m³ <20 mA setting for ullage volume 0 m³

Ullage mass 0.00 kg <20 mA setting for ullage mass 0 kg

Layer 0 m <20 mA setting for layer 0 m

Layer volume 0.00 m³ <20 mA setting for layer volume 0 m³

Layer mass 0.00 kg <20 mA setting for layer mass 0 m³

Output function Minimum value Maximum value Default

Level >4 mA setting for level Tank height + TBO + RO  1 Tank height + 
TBO - BD  2

Volume >4 mA setting for volume Max. value in the volume table Max. value in 
the volume 
table

Mass >4 mA setting for mass Max. value in the mass table Max. value in 
the mass table

Menu No. Function Function description Selection list Default

HB_OPTIFLEX1300_EN_D4_080428.book  Page 83  Tuesday, April 29, 2008  2:47 PM



6 OPERATION 

84 

OPTIFLEX 1300 C

www.krohne.com 01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

Distance >4 mA setting for distance Tank height + TBO + RO  3 Tank height + 
RO  4

Interface level >4 mA setting for interface 
level

Tank height + TBO + RO  1 Tank height + 
TBO - BD  5

Interface distance >4 mA setting for interface 
distance

Tank height + TBO + RO  1 Tank height + 
RO  6

Interface volume >4 mA setting for interface 
volume

Max. value in the volume table Max. value in 
the volume 
table

Interface mass >4 mA setting for interface 
mass

Max. value in the mass table Max. value in 
the mass table

Ullage volume >4 mA setting for ullage 
volume

Max. value in the volume table Max. value in 
the volume 
table

Ullage mass >4 mA setting for ullage mass Max. value in the mass table Max. value in 
the mass table

Layer >4 mA setting for layer Tank height + TBO + RO  1 Tank height - 
BD  7

Layer volume >4 mA setting for layer volume Max. value in the volume table Max. value in 
the volume 
table

Layer mass >4 mA setting for layer mass Max. value in the mass table Max. value in 
the mass table

1 TBO = Tank Bottom Offset (C.1.9). RO =  Reference Offset (C1.10).
2 TBO = Tank Bottom Offset (C.1.9). BD = Blocking Distance (C.1.11).
3 TBO = Tank Bottom Offset (C.1.9). RO =  Reference Offset (C1.10). BD = Blocking Distance (C.1.11).
4 RO =  Reference Offset (C1.10).
5 TBO = Tank Bottom Offset (C.1.9). Blocking Distance (C.1.11).
6 RO =  Reference Offset (C1.10)
7 BD = Blocking Distance (C.1.11).

Output function Minimum value Maximum value Default
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6.4  Further information on instrument configuration

6.4.1  Quick Links

If you frequently use a menu item, you can create a Quick Link. This lets you  quickly find and 
configure items in the advanced setup menu. Five Quick Link memory spaces are available in the 
Quick setupQuick setupQuick setupQuick setup submenu. Go to Supervisor Menu > Quick SetupSupervisor Menu > Quick SetupSupervisor Menu > Quick SetupSupervisor Menu > Quick Setup.

How to create a Quick Link

•  Go to Supervisor Menu > Advanced SetupSupervisor Menu > Advanced SetupSupervisor Menu > Advanced SetupSupervisor Menu > Advanced Setup.

•  Select a menu item with the UUUU and VVVV push buttons.

•  Press the >>>> push button for one second.

i The instrument saves this menu item as a Quick Link. Example text: Mass Unit has been 
assigned to Quick Link 2

Figure 6-4: The list of quick links

1  Menu name
2  Quick links

Esc

Setup Mode
Error Records
Contrast Menu
Language
Length Unit
Display Mode

Quick Setup1

2

NOTE!
The Quick Links are saved to one of the five memory spaces. They are saved in  sequence. The 
first Quick Link is saved to Quick Link 1, the second to Quick Link 2 and so on. If you have already 
saved five Quick Links, the next Quick Link will be saved to Quick Link 1.
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How to open a Quick Link

•  Go to Supervisor Menu > Quick SetupSupervisor Menu > Quick SetupSupervisor Menu > Quick SetupSupervisor Menu > Quick Setup.

•  Select a Quick Link with the UUUU and VVVV push buttons.

•  Press the >>>> push button.

i This opens the menu item. You can  configure the instrument.

6.4.2  Protection of the instrument settings

The PasswordsPasswordsPasswordsPasswords menu lets you change the supervisor password.

How to change the supervisor password

•  Go to Supervisor > Advanced setup > Device setup > Passwords > SupervisorSupervisor > Advanced setup > Device setup > Passwords > SupervisorSupervisor > Advanced setup > Device setup > Passwords > SupervisorSupervisor > Advanced setup > Device setup > Passwords > Supervisor.

•  Type in the new 6-character password.

i Press the 4  buttons in any sequence.

•  Type in the new 6-character password again.

i If the second entry is not the same as the first, the instrument will display the error 
message "Password mismatch". Press > + U at the same time and type in the new 6-
character password again.

•  Press >  and U (Esc) at the same time to exit to the "save settings" window.

•  Select SaveSaveSaveSave and press ^.

i The instrument will go back to operator mode.

6.4.3  Network configuration

The instrument uses HART® communication to send information to HART®-compatible 
equipment. It can operate in either point-to-point or multidrop mode. The instrument will 
communicate in multi-drop mode if you change the HART® address of output 1.

How to change from point-to-point to multidrop mode

•  Enter supervisor mode.

•  Go to Advanced Setup > Output 1 (HART) > HART AddressAdvanced Setup > Output 1 (HART) > HART AddressAdvanced Setup > Output 1 (HART) > HART AddressAdvanced Setup > Output 1 (HART) > HART Address.

NOTE!
Make a note of the password and keep it in a safe place. If you lose the password, please contact 
your supplier.

INFORMATION!
For more data,  refer to Networks on page 54.
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•  Enter a value between 1 and 15 (see the caution below).

•  Press the Escape buttons(>>>> + UUUU) until you get the save/cancel screen.

•  Select save.

•  Press ^̂̂̂.

i Output 1 switches to multidrop mode.

How to change from multidrop to point-to-point mode

•  Enter supervisor mode.

•  Go to Advanced Setup > Output 1 (HART) > HART AddressAdvanced Setup > Output 1 (HART) > HART AddressAdvanced Setup > Output 1 (HART) > HART AddressAdvanced Setup > Output 1 (HART) > HART Address.

•  Enter the  value 0000.

•  Press the Escape buttons(>>>> + UUUU) until you get the save/cancel screen.

•  Select save.

•  Press ^̂̂̂.

i Output 1 switches to point-to-point mode.

6.4.4  Linearisation

You can use the linearisation table given in function  to  make sure that readings are consistently 
accurate.

•  Go to Supervisor > Advanced setup > Installation setup > Linearisation tableSupervisor > Advanced setup > Installation setup > Linearisation tableSupervisor > Advanced setup > Installation setup > Linearisation tableSupervisor > Advanced setup > Installation setup > Linearisation table.

•  Type in the number of reference points (up to 50 points). Press ^.

i This shows the linearisation table with default values.

•  Press > to type in new data. The instrument reading is given on the second line Device Device Device Device 
distancedistancedistancedistance.

•  Fill the tank to any given level.

•  Make an appropriate reference measurement. Type this data on the line Real distanceReal distanceReal distanceReal distance.

•  Repeat steps 3 thru 5 until all the cells in the linearisation table are completed.

•  Press ^.

•  Press >  and U (Esc) at the same time to exit to the "save settings" window.

•  Select SaveSaveSaveSave and press ^.

i The instrument will go back to operator mode.

CAUTION!
Make sure that the HART® address for this instrument is different from others in the multidrop 
network.
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6.4.5  Distance measurement

The instrument displays distance measurements when an output is set to distance. Menu items 
related to distance measurement are:

• output function (C.3.1 or C.4.1)
• tank height (C.1.2)
• blocking distance (C.1.9)
• detection delay

Use the flange facing as the reference point for the  4 and 20 mA current output settings. The 4 
and 20 mA current output settings are the minimum and maximum points of the measurement 
scale. You can change the reference point from which distance  is measured. Use this menu 
item:

• reference offset (C.1.10)

NOTE!
If you move the reference point above the flange, add this value when give a distance for the 4 
and 20 mA current output settings. If you move the reference point below the flange, subtract 
this value when you give a distance value for the 4 and 20 mA current output settings.

CAUTION!
If the distance for the 4 mA is set in the blocking distance, the instrument will not be able to use 
the full current output range.
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For more data about the menu items,  refer to C. Advanced setup on page 77.

6.4.6  Level measurement

The instrument displays level measurements when an output is set to level. Menu items related 
to level measurement are:

• output function (C.3.1 or C.4.1)
• tank height (C.1.2)
• blocking distance (C.1.9)
• detection delay

Use the tank bottom as the reference point for the  4 and 20 mA current output settings. The 4 
and 20 mA current output settings are the minimum and maximum points of the measurement 
scale. You can change the reference point from which level  is measured. Use this menu item:

• tank bottom offset (C.1.11)

Figure 6-5: Distance measurement

1  Tank height (C.1.2)
2  Reference offset (C.1.10)
3  Blocking distance (C.1.9)
4  4 mA setting (C.3.2 or C.4.2)
5  20 mA setting (C.3.3 or C.4.3)
6  Maximum effective measuring range
7  Non-measurement zone

1

2
3

5

4

6

7
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For more data about the menu items,  refer to C. Advanced setup on page 77.

6.4.7  How to correctly configure the instrument to measure volume or mass

The instrument can be configured to measure volume or mass. The procedure for doing this is 
given in the instrument's Quick SetupQuick SetupQuick SetupQuick Setup menu.

How to create a volume or mass table.

•  Go to Supervisor > Quick setup > Setup mode > ConversionSupervisor > Quick setup > Setup mode > ConversionSupervisor > Quick setup > Setup mode > ConversionSupervisor > Quick setup > Setup mode > Conversion.

NOTE!
If you move the reference point below the tank bottom, add this value when give a level for the 4 
and 20 mA current output settings. If you move the reference point above the tank bottom, 
subtract this value when you give a level value for the 4 and 20 mA current output settings.

CAUTION!
If the level for the 20 mA is set in the blocking distance, the instrument will not be able to use the 
full current output range.

Figure 6-6: Level measurement

1  Tank bottom offset (C.1.11)
2  Tank height (C.1.2)
3  Blocking distance (C.1.9)
4  Maximum effective measuring range
5  20 mA setting (C.3.3 or C.4.3)
6  4 mA setting (C.3.2 or C.4.2)
7  Non-measurement zone

3

5

4

67

2

1
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•  Complete all the steps in the setup procedure.

The instrument creates a table of up to 50 pairs of data (level - volume or level - mass). The 
reference point for the table is the tank bottom (as given in menu item C.1.2 Tank height.).

6.4.8  How to make the instrument follow the correct level or interface signal

If the distance measurement stays on one value when the level of the product changes, the 
instrument has probably selected a parasite signal as the level signal. You can set the 
instrument  to the correct value with the distance inputdistance inputdistance inputdistance input function.

INFORMATION!
You can also create customized length and conversion units (free units) in the ConversionConversionConversionConversion setup 
procedure.

INFORMATION!
When you create a table, get more conversion data for parts of the tank where there are:
• Surfaces with curves.
• Sudden changes in the cross section.

This will make volume measurement more accurate.

Figure 6-7: A plot of points for a volume or mass table

1  Tank with reference points
2  Tank model with plotted points

1 2
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The distance inputdistance inputdistance inputdistance input function, used with the signal screen,  makes the instrument look  for the 
level or the interface (if the the instrument is configured for interface applications)   at the 
correct point along the probe. A distance value must be given by the supervisor.

NOTE!
The distance is measured from the facing of the process connection to the surface of the 
product.

CAUTION!
Do not give a distance value that is in the dead zones of the instrument. For more data,  refer to 
Measurement limits on page 142.

INFORMATION!
The signal screen is divided into 4 areas, as shown in the illustration that follows:

Figure 6-8: Areas on the signal screen

1  Reference signal area (the value cannot be changed)
2  Level signal area (use the distance input function to change the level value)
3  Interface signal area (use the distance input function to change the interface value)
4  Probe end area (in TBF mode only - this value cannot be changed)

Figure 6-9: How to make the instrument follow the correct level signal

Esc

1 2 3 4

Esc Esc

Identification

Supervisor
Service

>

Esc

1

2

3
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How to adjust the distance value to make the instrument measure level correctly

•  Go to the signal screen in operator mode. For more data,  refer to Operator mode on page 60.

•  Press >>>> one time to move the cursor right to select the level signal 1.

•  Make a note of the distance value on the signal screen.

•  Press ^̂̂̂ for three seconds.

i The program mode screen is displayed.

•  Move the cursor to Supervisor Supervisor Supervisor Supervisor and press ^̂̂̂2.

i Type in the supervisor password, if this is necessary. For more data,  refer to How to get 
access to the supervisor mode on page 63.

•  Type in  the distance value 3.

i The selected signal is the level signal.

•  Press ^̂̂̂ to accept your new value or press > and U at the same time to reject it.

i The display goes back to the signal screen.

How to adjust the interface distance value to make the instrument measure interface correctly 
(instruments for interface measurement only).

•  Go to the signal screen in operator mode. For more data,  refer to Operator mode on page 60.

•  Press >>>> 2 times to move the cursor right to select the interface signal.

•  Make a note of the distance value on the signal screen.

•  Press ^̂̂̂ for three seconds.

i The program mode screen is displayed.

•  Select Supervisor Supervisor Supervisor Supervisor and press ^̂̂̂2.

i Type in the supervisor password, if this is necessary.

•  Type in  the new interface distance value 3.

i The selected signal is the interface signal.

•  Press ^̂̂̂ to accept your new value or press >>>> and UUUU at the same time to reject it.

i The display goes back to the signal screen.

INFORMATION!
If the instrument continues to select the parasite signal for level or interface measurement, use 
the snapshot function to filter the signal. For more data,  refer to How to use the snapshot 
function to filter  parasite signals that do not move on page 97. If you cannot find the correct 
signal on the signal screen, contact the supplier.
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6.4.9  Thresholds and parasite signals

General notes

The low-power electromagnetic signal from the instrument goes down the probe. The surface of 
the process and objects in the tank make reflections. These reflections go back up the probe to 
the signal converter. The signal converter converts the reflections into voltage amplitudes. 
Reflections from objects in the tanks show as interference signals (parasites).

How thresholds work

Thresholds let the instrument ignore reflections with small amplitudes and monitor changes in 
level or interface. The voltage amplitude of signals depends on the distance of the reflection 
from the signal converter. Because the voltage amplitude decreases as distance increases, the 
threshold decreases logarithmically. The instrument uses largest signal that goes across the 
threshold.
The instrument uses the menu items that follow:

• Level threshold (C.1.16) to monitor the  level signal
• Level threshold (C.1.16) and interface theshold (C.1.17) to monitor level and interface signals
• Probe end threshold (C.1.18) to monitor the probe end signal in TBF mode. If the instrument 

operates in TBF mode or must calculate the εr of the product, there must be a good probe end 
signal.

The electronics of the instrument amplify the signal. The amplification factor (level of Gain) 
depends on the strength of the signal. There are 7 levels (1 to 7). A strong signal is given Gain 1, 
while a weak signal is given Gain 7. When you fill or empty the tank, the instrument usually 
identifies the signal. It automatically changes the Gain to monitor the position of the signal. But 
the instrument cannot monitor the correct signal if:

• There are too many objects in the tank.

• There is an object that makes a large reflection in the tank.

NOTE!
Also  refer to How to use the snapshot function to filter  parasite signals that do not move on 
page 97 to use the snapshot function to filter parasite signals. For more data on menu items,  
refer to C. Advanced setup on page 77.
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How to use thresholds

 If there is a parasite above the level and the threshold is too low, the instrument can incorrectly 
use it as the  level signal.

If the parasite is smaller than the correct level, you can manually change the threshold to find 
the signal. This procedure tells you how to change the level threshold to find the correct signal:

•  Look at the signal screen in operator mode.

i Find the likely position of the parasite and the level signals. Make a note of the ampltitude 
of each signal in volts.

•  Go to supervisor mode > advanced setup > installation setup > level thresholdsupervisor mode > advanced setup > installation setup > level thresholdsupervisor mode > advanced setup > installation setup > level thresholdsupervisor mode > advanced setup > installation setup > level threshold

i You will see this screen:

NOTE!
Although the data that follows refers to the level threshold, it is applicable for interface 
threshold and probe end thresholds.

Figure 6-10: Voltage/distance graph: thresholds

1  Voltage amplitude of the signal in Volts
2  Distance from the process connection
3  Parasite signal (from a level switch)
4  Level signal of the tank contents
5  The  level threshold is correct. The instrument ignores the parasite signal and measures level correctly.
6  The level threshold is too low. The instrument can use  the parasite signal as the level signal.
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•  Increase the amplitude of the level threshold.

i This value must be more than the incorrect signal. We recommend that you set the level 
threshold at half the amplitude of the correct signal.

•  Use the same gain as that used for the instrument.

•  Save the settings.

i The threshold increases. It ignores the parasite signal and uses the first signal it finds.

Figure 6-11: Threshold data on the instrument display screen

1  Error message "Lost" if the instrument cannot find a signal
2  Amplitude of the threshold (in volts)
3  Gain of the threshold
4  Distance of the monitored signal from the signal converter
5  Amplitude of the monitored signal (in volts)
6  Gain of the monitored signal

Esc

1

2

4

3

5
6

INFORMATION!
If 2 or >2 products are selected in the application quicksetup menu, then the level is the  first 
signal that goes across the level threshold.
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Interface threshold

When there is more than one liquid in the tank, the instrument uses a second threshold  to 
measure interface.
The interface threshold identifies:

•  The level signal (the first  signal that goes across the level threshold).
• The interface signal (the next largest signal)

This instrument uses this data to monitor the interface signal. When you change the interface 
threshold, refer to How to use thresholdsHow to use thresholdsHow to use thresholdsHow to use thresholds in this section.
For more data about the interface threshold,  refer to C. Advanced setup on page 77 (menu item 
C.1.17).

Probe End threshold

Use this threshold when the instrument operates in tank bottom following mode.  The 
instrument uses TBF mode to measure the level of products with low dielectic constants. It uses 
the probe end as a reference. If the reflection is very weak, change the probe end threshold to 
ignore parasites. Refer to the procedure in How to use thresholdsHow to use thresholdsHow to use thresholdsHow to use thresholds to change the probe end 
threshold.

For more data about the probe end threshold,  refer to C. Advanced setup on page 77 (menu item 
C.1.18) .

6.4.10  How to use the snapshot function to filter parasite signals that do not move

The thresholds cannot find the level of the tank contents if it is below a large parasite. This 
shows the signals as  you can see them on an oscilloscope:

NOTE!
If the instrument is  set at the factory to measure interface, you can change the interface 
threshold.

NOTE!
If the instrument is  set at the factory to measure in tank bottom following (TBF) mode or 
automatic mode, you can change the probe end  threshold.
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 But you can filter a parasite or an area of parasites with the snapshot function. This procedure 
tells you how to use the snapshot filter:

•  Look at the signal screen in operator mode.

i Find the likely position of the parasite.

•  Look in the tank or at a drawing of internal tank parts.

i Get the dimensions and position of the object that shows as the parasite.

•  Empty the tank.

•  Go to supervisor mode > quick setup > setup mode > snapshotsupervisor mode > quick setup > setup mode > snapshotsupervisor mode > quick setup > setup mode > snapshotsupervisor mode > quick setup > setup mode > snapshot

•  Do the procedure.

•  Save the settings.

•  Make sure that the snapshot filter is on.

•  Fill the tank.

i The instrument will ignore the large parasite signal and use the first signal it finds.

6.4.11  How to measure products with a low dielectric constant (εr)

The instrument can measure the level of liquids and solids with low dielectric constants. The 
minimum value depends on the probe type and the measuring mode. 

Figure 6-12: Voltage/distance graph: level below a large interference signal

1  Voltage amplitude of the signal in Volts
2  Distance from the process connection
3  Large parasite signal (an agitator in this example)
4  Threshold
5  Level signal
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Measuring mode limits

In direct mode, the instrument  directly receives the reflection of the signal from the surface of 
the tank contents.

TBF mode lets the instrument measure one product with low εr. Unlike direct mode, the signal 
travels through the liquid or solid to the end of the probe. It is reflected back to the electronics. 
The liquid or solid must have a stable dielectric constant for accurate measurement.

How to prepare an installation for an instrument that measures in TBF mode

•  If the probe end is not attached, the minimum distance between the probe end and the tank 
bottom must be 300 mm / 12".

•  There must be no objects in a diameter of  600 mm / 24" around the probe (except coaxial 
probes).

How to configure the instrument to measure in TBF mode

•  Go to Supervisor > Advanced setup > Installation setup > Measuring modeSupervisor > Advanced setup > Installation setup > Measuring modeSupervisor > Advanced setup > Installation setup > Measuring modeSupervisor > Advanced setup > Installation setup > Measuring mode.

•  Select TBF from the menu. Press ^.

•  If you know the exact value of the product's dielectric constant, go to Supervisor > Advanced Supervisor > Advanced Supervisor > Advanced Supervisor > Advanced 
setup > Installation setup > Product Ersetup > Installation setup > Product Ersetup > Installation setup > Product Ersetup > Installation setup > Product Er.

•  Type in the exact value. Press ^.

Measuring mode Probe type Minimum dielectric constant

Direct Coaxial 1.4

All other 
probes

1.6

TBF All probes 1.1

CAUTION!
Do not change the product εr value in Product εr (menu item C.1.14) unless the new value is 
known. If an incorrect value is used, the instrument will not measure accurately.

INFORMATION!
The instrument usually measures in automatic measurement modeautomatic measurement modeautomatic measurement modeautomatic measurement mode. If it cannot find a signal in 
direct modedirect modedirect modedirect mode, the instrument will switch automatically to TBF modeTBF modeTBF modeTBF mode.
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6.4.12  How to decrease the length of probes

How to decrease the length of single rod probes

•  Measure the length of the rod from the flange facing.

•  Cut the rod to the correct length.

•  Go to Supervisor > Advanced setup > Installation > Probe lengthSupervisor > Advanced setup > Installation > Probe lengthSupervisor > Advanced setup > Installation > Probe lengthSupervisor > Advanced setup > Installation > Probe length.

•  Type in the new value. Press ^.

•  Press >  and U (Esc) at the same time to exit to the "save settings" window.

•  Select SaveSaveSaveSave and press ^.

How to decrease the length of cable  probes

•  Loosen the socket set screws that hold the counterweight.

i Use a 3 mm allen wrench.

•  Remove the counterweight.

•  Measure the length of the cable from the flange facing.

i Add the length of the counterweight to get the total probe length. Subtract the length of the 
cable engaged in the counterweight.  Refer to the diagram  after this procedure.

•  Cut the cable to the correct length.

•  Attach the cable to the counterweight. Tighten the socket set screws.

i Use a 3 mm allen wrench.

INFORMATION!
This information is for :
• Ø4mm/0.15" double cable,
• single rod,
• Ø2 mm/0.08" single cable and
• Ø4 mm/0.15" single cable probes only

WARNING!
Do not change the length of coaxial, Ø8 mm/0.3" single cable and double rod probes. This will 
damage the probe.

INFORMATION!
If you cannot measure the length of the probe, you can use Quick Setup > Setup Mode > Auto  Quick Setup > Setup Mode > Auto  Quick Setup > Setup Mode > Auto  Quick Setup > Setup Mode > Auto 
Probe LengthProbe LengthProbe LengthProbe Length as an alternative. But you must do this procedure when the tank is empty.
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•  Go to Supervisor > Advanced setup > Installation > Probe lengthSupervisor > Advanced setup > Installation > Probe lengthSupervisor > Advanced setup > Installation > Probe lengthSupervisor > Advanced setup > Installation > Probe length.

•  Type in the new value. Press ^.

•  Press >  and U (Esc) at the same time to exit to the "save settings" window.

•  Select SaveSaveSaveSave and press ^.

Dimensions in mm

Dimensions in inches

INFORMATION!
If you cannot measure the length of the probe, you can use Quick Setup > Setup Mode > Auto  Quick Setup > Setup Mode > Auto  Quick Setup > Setup Mode > Auto  Quick Setup > Setup Mode > Auto 
Probe LengthProbe LengthProbe LengthProbe Length as an alternative. But you must do this procedure when the tank is empty.

Figure 6-13: Dimensions of the counterweights

1  Ø2 mm/0.08" single cable probe
2  Ø4 mm/0.15" single cable probe
3  Ø4 mm/0.15" double cable probe

Probe type

Dimensions [mm] 

a b Øc

Single cable Ø2 mm 15 100 14

Single cable Ø4 mm 36 100 20

Double cable Ø4 mm 36 60 38

Probe type

Dimensions [inches] 

a b Øc

Single cable Ø0.08" 0.6 3.9 0.5

Single cable Ø0.15" 1.4 3.9 0.8

Double cable Ø0.15" 1.4 2.4 1.5

a

b

c

a

b

c

a

b

c

1 2 3
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6.5  Service mode

Service personnel use this mode to change advanced settings, particularly for difficult 
applications.

This mode is locked with a password. Only approved persons are permitted to have the password 
for the service menu. Please contact KROHNE for further information.

6.6  Errors

6.6.1  General information

Indication of errors

When the instrument senses an error condition, it displays an error symbol in the top left corner 
of the display screen.

How to identify errors

•  Enter supervisor mode.

•  Go to Test > Information > Error recordsTest > Information > Error recordsTest > Information > Error recordsTest > Information > Error records.

CAUTION!
If you are not an authorized service technician, do not change any values in the service mode 
menu.

Figure 6-14: Indication of errors

1  Error symbol

Esc

Level

0 m

Installation Setup1 !
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•  Use VVVV and UUUU to scroll the error list. There are 5 error messages per page.

How to get more data about the error

•  Select an error log and press ^̂̂̂ to read the help text.

i Typical data is given in the illustration that follows.

•  For solutions to the problem,  refer to General information on page 102.

Figure 6-15: Error records in supervisor mode

1  Type of error.
2  Short description of the error
3  Selection bar

Esc

Error Records

1 2

3   

Severity
Warning
Warning
Warning
Warning
Warning

Summary
PEP lost...
Overfill
I Max Satur...
Level lost...
PEP lost...

Figure 6-16: Description of the error

1  Description of the error
2  Time since error occured in Days:Hours:Minutes:Seconds
3  Type of error

Esc

Error Records

1

2
3

Current output saturated
at maximum value.

Time:
Warning

:34:9:39:0
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The time since the error occured is measured in Days:Hours:Minutes:SecondsDays:Hours:Minutes:SecondsDays:Hours:Minutes:SecondsDays:Hours:Minutes:Seconds. It only includes 
the time when the instrument is energized. The error is saved in the memory of the instrument 
when it is switched off. The counter continues when the instrument is switched back on.

The error symbol is no longer displayed after you read the error record.

6.6.2  Error handling

Types of error message

Description of errors and corrective actions

Type of error
Error 
code Description

Error E If an error message is displayed in the error record (menu 
item B.2.12), the measured value is not correct. The output 
current goes to the value set in menu items C.3.5 Error 
Handling (Ouput 1) and C.4.5 Error Handling (Output 2). For 
more data about the menu items,  refer to C. Advanced setup 
on page 77.

Warning W If a warning  message continues, the measured value will no 
longer be correct.

Error Message
Error 
code Description Corrective action

Current output
Current output saturated at 
maximum value.

W The output is at its maximum 
output value (20 or 20.5 mA) 
because the measured value 
is now out of the 
measurement range.

Fill the tank or remove some 
of the product until the level 
is back in the configured 
range.

Current output saturated at 
minimum value.

W The output is at its minimum 
output value (4 or 3.8 mA) 
because the measured value 
is now out of the 
measurement range.

Fill the tank or remove some 
of the product until the level 
is back in the configured 
range.

External influences
Temperature is out of range 
for NAND Flash

W The ambient temperature is 
outside the given range. This 
can cause loss or corruption 
of data.

Switch off the instrument 
until the ambient 
temperature is back in the 
given range. If the problem 
continues, contact the 
supplier.

Self-test manager
Self Test has failed E The instrument did not self-

test correctly.
Contact the supplier.
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Error Message
Error 
code Description Corrective action

Measurement status
Level measurement lost E 1 The instrument can no longer 

find the product surface. The 
measurement is held at the 
last measured value in the 
blocking distance.

Check the tank contents 
using another method of 
measurement. If the tank is 
empty (the level is below the 
end of the probe), then fill the 
tank until product level is in 
the measurement range. If 
the tank is full (the level is in 
the blocking distance), then 
remove the contents from the 
tank until the level is back in 
the measuring range. If the 
product was lost and the tank 
is neither full nor empty, wait 
for the instrument to find the 
level again.

When the level return signal 
and the probe end return 
signal are lost. This is 
applicable to automatic 
(direct/TBF) measurement 
mode only.

If the instrument is in direct 
mode, adjust the level 
threshold (menu item C.1.16). 
If the instrument is in TBF 
mode, adjust the probe end 
threshold (menu item C.1.18). 
For more data,  refer to 
Thresholds and parasite 
signals on page 94.

Level measurement low W The product is in the empty 
area. The measurement is 
held at the the sensor length.

Fill the tank to at least the 
bottom of the measuring 
range to continue 
measurement.The product is outside the 

measuring range. The 
measurement is incorrect or 
held at the last measured 
value by the instrument.

Measurement old E  This error occurs if the 
power supply is not sufficient 
to operate the instrument 
correctly for 1 minute. After 1 
minute the error message 
"Measurement old" is 
recorded. You can change this 
time  in supervisor mode. Go 
to advanced setup > output 1 advanced setup > output 1 advanced setup > output 1 advanced setup > output 1 
> error handling delay> error handling delay> error handling delay> error handling delay (5...300 
seconds).

Make sure that the power 
supply for terminal 1has a 
min./max. value of 
14...30 VDC (10...30 VDC for 
terminal 2) when current 
output is at 22 mA.
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Interface measurement lost 
2

W 3 The device can no longer find 
the interface.

Check the tank contents 
using another procedure. If 
the interface is too low (the 
interface is below the end of 
the probe), then fill the tank 
with interface product until it 
is in the measurement range. 
If the interface too high (the 
interface is in blocking 
distance), then remove the 
contents from tank until the 
interface is back in the 
measuring range. If it is none 
of these two, then there is 
possibly an emulsion at the 
interface. Wait for the 
instrument to find the 
interface again.

Interface measurement low 
2

W The product is lost in the 
empty area. The 
measurement is held at the 
sensor length.

Fill the tank to at least the 
bottom of the measuring 
range to continue 
measurement.

Layer measurement low 2 W The layer is less than 50 mm / 
2" thick.

Fill the tank with top product 
until it is at least 50 mm (2") 
thick.

Signal status
Reference pulse low 
amplitude

W Reference amplitude is less 
than reference threshold 1. 
This fault occurs because of 
electrostatic discharge in 
solid applications.

Check device and tank 
installation and earthing 
points immediately. For more 
data,  refer to Installation on 
page 14.

Reference pulse lost E Reference amplitude is less 
than reference threshold 2. 
This fault occurs because of 
electrostatic discharge in 
solid applications.

Contact your supplier to 
check that the electronics are 
still functioning correctly.
Make sure that your 
installation has ESD 
protection. For more data,  
refer to Nozzles on conical 
silos on page 40.

Level pulse lost W This shows that the 
instrument lost the level 
signal in direct mode but 
finds the signal for the end of 
the probe. It will continue to 
measure level in tank bottom 
following (TBF) mode. This 
warning is only displayed in 
automatic measurement 
mode.

The instrument continues to 
measure in TBF mode. If the 
instrument does not measure 
correctly, make sure the 
amplitude of the level 
threshold is correct. For 
more data,  refer to 
Thresholds and parasite 
signals on page 94.

Error Message
Error 
code Description Corrective action
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Probe end pulse lost W The probe end pulse 
amplitude is less than the 
probe end threshold. This 
means the instrument cannot 
find the probe end to measure 
level in TBF mode. The 
instrument uses direct mode 
as an alternative to TBF 
mode. This error is only 
displayed in automatic 
measurement mode.

The dielectric constant of the 
tank contents is too high. 
Check that the measurement measurement measurement measurement 
modemodemodemode is set to DirectDirectDirectDirect or 
AutomaticAutomaticAutomaticAutomatic.

Operating status
Overfill W 3 The tank is full. The level or 

the interface signal is lost in 
the full area. The 
measurement is held at the 
blocking distance value.

This is also used for 
applications with WHG 
approval. Danger of overflow! 
Remove the contents from 
the tank until it is at a safe 
level.

Dielectric constant out of 
range

W The dielectric constant, εr, 
calculated by the instrument 
is outside the given range. 
This only occurs if  the 
dielectric constant is 
automatically calculated (not 
set by default).

Check that the probe does not 
touch the process connection 
(short circuit). Attach the end 
of the probe or install it in a 
stilling well or bypass 
chamber.

Check the programmed probe 
length in supervisor mode. Go 
to Supervisor > Test  > Supervisor > Test  > Supervisor > Test  > Supervisor > Test  > 
Information > Probe lengthInformation > Probe lengthInformation > Probe lengthInformation > Probe length. If 
the setting does not agree 
with the real value,change 
this value in Supervisor 
mode. Go to Supervisor > Supervisor > Supervisor > Supervisor > 
Advanced setup > Installation Advanced setup > Installation Advanced setup > Installation Advanced setup > Installation 
setup > Probe length modif.setup > Probe length modif.setup > Probe length modif.setup > Probe length modif..

Hardware status
Front end out of order E The instrument's hardware is 

defective.
Contact your supplier.

5 volts faulty E The instrument's hardware is 
defective.

Contact your supplier.

Time base fault or not 
running

E The instrument's hardware is 
defective.

Contact your supplier.

Electronic offset W The instrument's hardware is 
defective.

Contact your supplier.

Time out measurement cycle E The instrument's hardware is 
defective.

Contact your supplier.

1 can be set to warning code (W) in the service menu
2 interface application only
3 can be set to error code (E) in the service menu

Error Message
Error 
code Description Corrective action
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ATEX: Supplementary instructions

7.1  General safety information

7.1.1  Scope of the document

These instructions are applicable only to the explosion-protection version of the 
OPTIFLEX 1300 C TDR level transmitter. For all other data, use the Quick Start and other 
chapters of the Handbook. If you do not have these documents, please contact the nearest 
KROHNE office or download them from KROHNE's website www.krohne.com.

7.1.2  Instrument description

The OPTIFLEX 1300 C TDR (Time Domain Reflectometry) level meter measures the level, 
distance, volume and mass of liquids, liquid gases, pastes, powders, slurries and granular 
products. It is also suitable for the continuous and simultaneous measurement of level and 
interface of 2  liquids. Measurements are displayed via a DTM (device type manager) for remote 
communication or an optional integrated display screen with wizard-driven setup and online 
help functions.

The OPTIFLEX 1300 C is approved for use in potentially explosive atmospheres when equipped 
with the appropriate options.

7.1.3  Standards and approvals

INFORMATION!
The information in this chapter only contains the data applicable to explosion protection. The 
technical data for the non-Ex version in the Handbook shall be valid in its current version, 
provided that it is not rendered invalid or   replaced by this chapter.

WARNING!
Installation, commissioning and maintenance may only be carried out by "Personnel trained in 
explosion protection".

DANGER!
In compliance with European Directive 94/9/EC (ATEX 100a), the ATEX version of the instrument 
described in these Supplementary Instructions conforms to European Standards EN 50014 +A1 
+A2, EN 50018 +A1, EN 50020, EN 50281-1-1 +A1, EN 50284 and EN 60079-15. The EEx ia and 
EEx d [ia] versions are certified for use in hazardous areas by the KEMA Quality B.V. under 
KEMA 04ATEX1219 X. The EEx nA version is certified for use in zone 2 under our sole 
responsibility.

WARNING!
Carefully read the ATEX approval certificate for the OPTIFLEX 1300 C. Obey  the boundary 
conditions.
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7.1.4  ATEX nameplates

Figure 7-1: EEx ia nameplate

Figure 7-2: EEx d[ia] nameplate

1  ATEX certifcation agency code. Refer also to temperature classestemperature classestemperature classestemperature classes.
2  Equipment approval categories
3  Types of device protection including approved Gas Groups (IIA, IIB or IIC) and temperature classes for hazardous areas 

and maximum surface temperature (please refer to the certificate)
4  Intrinsically-safe circuit data
5  Maximum voltage in accordance with EN 50014
6  Minimum waiting time after power-off before it is safe to open the terminal compartment

KROHNE S.A.S.
F-26103 Romans

Protection class IP 66/67

KEMA 04ATEX1219 X
II 1 G D or II 1/2 G D 
or II 2 G D
EEx ia IIC T3 ... T6 
T 65 �C ... T 90 �C IP6x

Ui < 30 Vdc�      Ci = 30 nF
Ii < 300 mA�      Li =  0.2 mH
Pi < 1 W

�      

OPTIFLEX 1300 C
xF71xxxxxxxxxxxxxxxxxxxx
Order No: xxxxxxxxxxxxxx

XXXXXXX 0344

Manufacturing date: DD-MMM-YYYY
Tag No: xxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxx

WHG: Z-xx.xx-xxx

! ww
w.

kro
hn

e.c
om

1

2

3

4

KROHNE S.A.S.
F-26103 Romans

Protection class IP 66/67

KEMA 04ATEX1219 X
II 1/2 G D or II 2 G D
EEx d [ia] IIC T3 ... T6 
T 65 �C ... T 90 �C IP6x
Um < 253 Vac

0344

OPTIFLEX 1300 C
xF71xxxxxxxxxxxxxxxxxxxx
Order No: xxxxxxxxxxxxxx

Manufacturing date: DD-MMM-YYYY
Tag No: xxxxxxxxxxxxxxxxxxxxxxxx

XXXXXXX

Waiting time before opening the 
flameproof housing:
T6 = 20 min. / T5 = 10 min.

Power supply: 24 Vdc  

xxxxxxxxxxxxxx

WHG: Z-xx.xx-xxx

! ww
w.

kro
hn

e.c
om

1

2

3

5

6
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7.2  Installation

7.2.1  Precautions

General notes

Electrostatic discharge

Figure 7-3: EEx nA nameplate

1  Equipment approval categories, types of device protection including approved Gas Groups (II) and temperature classes 
for hazardous areas and maximum surface temperature (please refer to the certificate)

2  Maximum voltage in accordance with EN 50014

KROHNE S.A.S.
F-26103 Romans

Protection class IP 66/67

OPTIFLEX 1300 C
xF71xxxxxxxxxxxxxxxxxxxx
Order No: xxxxxxxxxxxxxx

XXXXXXX

Manufacturing date: DD-MMM-YYYY
Tag No: xxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxx

!

ww
w.

kro
hn

e.c
om

1

2

II 3 G EEx nA II T3 ... T6 �
T 80�C ...  T 97�C X 

Umax < 30 Vdc  

WARNING!
When you install the device, obey the conditions in the EC-Type Examination certificate. These 
conditions include:
• The special conditions for safe use.
• The Essential Health and Safety Requirements.

DANGER!
This installation must agree with EN 60079-14: Electrical installations in hazardous areas.

DANGER!
Risk of electrostatic discharge from the blue plastic sun cover and the conduit of the remote 
housing option. Make sure that all personnel and equipment are correctly grounded.

HB_OPTIFLEX1300_EN_D4_080428.book  Page 110  Tuesday, April 29, 2008  2:47 PM



 ATEX: SUPPLEMENTARY INSTRUCTIONS 7

111

OPTIFLEX 1300 C

www.krohne.com01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

Take the necessary antistatic precautions if you:

• handle,
• install or
• use

the instrument in potentially explosive atmospheres. Do not install in a location (near to 
ventilation systems, for example) where the electrostatic charge can increase.

Special conditions

The housing  is made of either aluminium alloy or stainless steel.  If the instrument has an 
aluminium alloy housing, make sure that iron/steel objects do not  hit or rub against the 
instrument.

7.2.2  Operating conditions

The allowable ambient temperature and corresponding flange temperature range for the 
instrument depends on the ATEX equipment category and temperature classes marked on the 
nameplate.

Figure 7-4: Risk of ESD: sun cover and remote housing conduit

1  Sun cover
2  Conduit of the remote housing option

1

2

WARNING!
Aluminium housing: Possible source of ignition in a potentially explosive atmosphere.

NOTE!
If the instrument is approved for operation in zone 2, the display agrees with the low-energy 
impact test requirements for this certification.
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Ambient and flange temperature

The ATEX equipment category and temperature class give the ambient temperature and related 
flange temperature ranges for the instrument.

Equipment category II 1 G (EEx ia instruments only)

Equipment category II 1/2 G

Equipment category II 2 G

Temperature class

Ambient temperature Flange temperature

[°C] [°F] [°C] [°F]

T6 -20…+60 -4…+140 -20…+60 -4…+140

Temperature class

Ambient temperature Flange temperature

[°C] [°F] [°C] [°F]

T6 -40…+60 -40…+140 -20…+60 -4…+140

T5 -40…+75 -40…+167 -20…+60 -4…+140

T4 -40…+85 -40…+185 -20…+60 -4…+140

Temperature class

Ambient temperature Flange temperature

Ø2 mm/Ø0.08" single 
cable probe All other probes

°C °F°C °F °C °F

T6 -40…+60 -40…+140 -40…+60 -40…+140 -40…+60 -40…+140

-40…+54 -40…+129 -40…+55 -40…+131 -40…+80 -40…+176

T5 -40…+75 -40…+167 -40…+75 -40…+167 -40…+75 -40…+167

-40…+69 -40…+156 -40…+70 -40…+158 -40…+95 -40…+203

T4 -40…+85 -40…+185 -40…+85 -40…+185 -40…+85 -40…+185

-40…+77 -40…+171 -40…+80 -40…+176 -40…+110 -40…+230

-40…+70 -40…+158 -40…+75 -40…+167 -40…+135 -40…+275

T3 -40…+65 -40…+149 -40…+70 -40…+158 -40…+150 -40…+302

- - -40…+65 -40…+149 -40…+180 -40…+356

- - -40…+60 -40…+140 -40…+200 -40…+392
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Equipment category II 3 G
(not applicable for Ø2 mm / Ø0.08" single cable probe - pending)

Equipment category II 1 D (EEx ia instruments only), II 1/2 D and II 2 D

Maximum surface temperature of the housing

Equipment category II 1 D, II 1/2 D and II 2 D

Temperature class

Ambient temperature Flange temperature

°C °F °C °F

T6 -40…+61 -40…+142 -40…+85 -40…+185

T5 -40…+76 -40…+169 -40…+100 -40…+212

T4 -40…+76 -40…+169 -40…+110 -40…+230

-40…+70 -40…+158 -40…+135 -40…+275

T3 -40…+66 -40…+151 -40…+150 -40…+302

-40…+57 -40…+135 -40…+180 -40…+356

-40…+52 -40…+126 -40…+200 -40…+392

Ambient temperature Flange temperature

[°C] [°F] [°C] [°F]

-40…+60 -40…+140 -40…+200 -40…+392

Max. ambient temperature Max. flange temperature
Max. surface 
temperature

Ø2 mm/Ø0.08" single 
cable probe All other probes

°C °F °C °F°C °F °C °F

+54 +129 +55 +131 +80 +176 +65 +149

+69 +156 +70 +158 +95 +203 +80 +176

+77 +171 +80 +176 +110 +230 ≤+90 ≤+194

+70 +158 +75 +167 +135 +275

+65 +140 +70 +158 +150 +302

- - +60 +140 +200 +392
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Equipment category II 3 G
(not applicable for Ø2 mm / Ø0.08" single cable probe - pending)

Process pressure

Max. ambient temperature Max. flange temperature Max. surface temperature

°C °F °C °F °C °F

+61 +142 +85 +176 +80 +176

+76 +169 +100 +212 +95 +203

+76 +169 +110 +230 +97 +207

+70 +158 +135 +275 +97 +207

+66 +151 +150 +302 +97 +207

+57 +135 +180 +356 +97 +207

+52 +126 +200 +392 +97 +207

Equipment category

Allowable process pressure

[kPa] [psi]

1 G, 1 D, 1/2 G or 1/2 D 80…110  1 11.6…16  1

Others As per non-Ex instrument As per non-Ex instrument

1 atmospheric pressure
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7.3  Electrical connections

7.3.1  General notes

7.3.2  Terminal compartment

How to open the terminal compartment

•  De-energize the circuit.

•  If the instrument is not isolated, do not remove  the terminal compartment cover immediately.

•  After the time given in the table that follows, remove the cover stop 1.

i Use a 3 mm allen wrench.

•  Remove the terminal compartment cover 2.

WARNING!
• De-energize the circuit.
• Do not use the earth terminal in the wiring compartment. Use the equipotential bonding 

system. Refer to the EEx d [ia] equipment: electrical schemaEEx d [ia] equipment: electrical schemaEEx d [ia] equipment: electrical schemaEEx d [ia] equipment: electrical schema section.
• If ambient temperature >70°C, use heat-resistant cables and cable glands certified for 

continuous operation above 85°C.

Figure 7-5: How to open the terminal compartment

1  Cover stop
2  Terminal compartment cover

1

2

WARNING!
Do not remove the terminal compartment cover while the electrical power is connected.
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Time necessary to de-energize an Ex d [ia]-approved instrument

How to close the  terminal compartment

1  Attach the  terminal compartment cover 2.

i Turn the terminal compartment cover carefully to prevent damage to the thread and the 
gasket.

2  Make sure that the terminal compartment cover is tight.

3  Attach the cover stop 1.

i Use a 3 mm allen wrench.

4  Make sure that the cover stop 1 screw is tight.

7.3.3  Terminal tightening capacity

The terminal tightening capacity for terminals 1 and 2 is:

7.3.4  EEx ia equipment

How to connect the electrical cables

Temperature class

Time to de-energize the Ex d [ia]-approved instrument

[minutes]

T6 20

T5 10

T4, T3 Not necessary

WARNING!
Ex d [ia] applications: obey the instructions that follow:

Type of wire

Terminal tightening capacity 

[mm²] [inches²]

Rigid 4 0.0062

Flexible 2.5 0.0039

INFORMATION!
• Cable entries are supplied on customer demand. If you supply the cable entries, this part 

must have a degree of ingress protection IP≥6x (EN 60529).

HB_OPTIFLEX1300_EN_D4_080428.book  Page 116  Tuesday, April 29, 2008  2:47 PM



 ATEX: SUPPLEMENTARY INSTRUCTIONS 7

117

OPTIFLEX 1300 C

www.krohne.com01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

•  Use the electrical connection procedure in the Handbook.

•  If possible, use galvanically-isolated equipment.

•  Supply the EEx i equipment connected to the instrument. Use only certified intrinsically-safe 
equipment.

•  Connect only to separate certified, intrinsically-safe circuits. Make sure that the electrical 
circuit characteristics are not more than the values below.

Maximum intrinsically-safe values for the electrical circuit

• Ui ≤30 V

• Ii ≤300 mA

• Pi ≤1 W

• Ci =30 nF

• Li =0.2 mH

Supply voltage

Electrical schema

Terminal Minimum voltage at terminal [VDC] Maximum voltage at terminal [VDC]

1 (US1) 14  1 30  1

2 (US2)  2 10  1 30  1

1 for an output of 22 mA
2 use a second power supply. This power supply energizes terminal 2 only.

Figure 7-6: Electrical schema for Ex i-approved equipment

1  Intrinsically-safe power supply (use second power supply for optional terminal 2)
2  Non-Ex zone
3  Ex zone

4  Resistor for HART® communication

=

=

3
Ex i

HART

1

1
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7.3.5  EEx d [ia] equipment

General notes

EEx d [ia]-approved equipment have two separate compartments. The electronics block 
compartment is Ex ia-approved and the terminals compartment is Ex d-approved.

How to connect the electrical cables

•  Use only flameproof and EEx d-approved cable entries and plugs.

•  If you use only one cable entry, seal the other one with an EEx d-approved plug.

•  All EEx d-approved installations must agree with European standard EN 50018.

Conduit entries

•  Connect the instrument to an EEx d-approved conduit system.

•  Install the applicable EEx d-approved sealing device. For more data, refer to European 
Standard EN 50018.

Figure 7-7: Compartments in EEx d [ia]-approved equipment

1  Ex ia compartment
2  Terminal (Ex d) compartment

1 2

NOTE!
If you must open the Ex ia compartment and remove the electronics blocks for servicing, it is not 
necessary to disconnect the wires in the Ex d compartment.

INFORMATION!
Cable entries are supplied on customer demand. If you supply the cable entries, this part must 
have a degree of ingress protection IP≥6x (EN 60529). 
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•  If you use only one cable entry, seal the other one with an EEx d-approved plug.

Load resistor

•  Connect the load resistor to the positive terminal of the power supply.

•  Ground the negative connection.

•  If the load resistor has to be connected to the negative terminal, the loop resistance must not 
be more than 250 ohms.

Supply voltage

CAUTION!
Do not ground the positive connection.

Terminal Minimum voltage at terminal [VDC] Maximum voltage at terminal [VDC]

1 (US1) 20  1 36  1

2 (US2)  2 10  1 30  1

1 for an output of 22 mA
2 use a second power supply. This power supply energizes terminal 2 only.
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Electrical schema

CAUTION!
Make sure that you connect the load resistor to the positive side.

Figure 7-8: Electrical schema for Ex d [ia]-approved equipment (with galvanic isolation)

Figure 7-9: Electrical schema for Ex d [ia]-approved equipment (without galvanic isolation)

1  Galvanically-isolated power supply (use a second power supply for optional terminal 2)
2  Power supply (use a second power supply for optional terminal 2)

3  Resistor for HART® communication
4  Non-Ex zone
5  Ex zone
6  |U| < 5 V

4

1

1

4

6

6
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7.3.6  EEx nA equipment

How to connect the electrical cables

•  Use the electrical connection procedure in the Handbook.

•  If you use only one entry, seal the other one with a plug.

Supply voltage

Electrical schema

INFORMATION!
• Cable entries are supplied on customer demand. If you supply the cable entries, this part 

must have a degree of ingress protection IP≥54 (EN 60529).

Terminal Minimum voltage at terminal [VDC] Maximum voltage at terminal [VDC]

1 (US1) 14  1 30  1

2 (US2)  2 10  1 30  1

1 for an output of 22 mA
2 use a second power supply. This power supply energizes terminal 2 only.

Figure 7-10: Electrical schema for Ex nA-approved equipment

1  Power supply (use a second power supply for optional terminal 2)

2  Resistor for HART® communication
3  Non-Ex zone
4  Ex zone

3

1

1

2

4
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7.4  Start-up

•  Are the wetted components (gasket, flange and probe) resistant to corrosion by the tank 
product?

•  Does the information given on the nameplate agree with the application?

•  Did  you connect the equipotential bonding system correctly?

•  EEx d applications:EEx d applications:EEx d applications:EEx d applications: Are the cable entries, plugs and adaptors EEx d-approved?

•  EEx i applications:EEx i applications:EEx i applications:EEx i applications: Are you using an intrinsic barrier within the correct parameters? For more 
data,  refer to EEx ia equipment on page 116. The electrical circuit characteristics must not be 
more than the maximum intrinsically-safe values.

•  Did you install the correct cable entries? Is the terminal compartment correctly sealed?

7.5  Service

For service data,  refer to Service on page 123.

WARNING!
Make sure that it is safe to supply electrical power. Do a start-up check:
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Service

8.1  Periodic maintenance

No maintenance is necessary.

8.2  Keep the instrument clean

Obey these instructions:

•  Keep the thread of the  terminal compartment cover clean.

•  If dirt collects on the instrument, clean it. Wipe the plastic sun cover with a damp cloth.

8.3  How to replace instrument components

8.3.1  Service warranty

Maintenance is not necessary for most applications.

Servicing by the customer is limited by warranty to:

• The removal and installation of the signal converter housing. For more data,  refer to How to 
turn or remove the signal converter on page 17.

• The removal and installation of the back end and the front end / high frequency (HF) 
combined module.

• The removal and installation of the terminal module.
• The removal and installation of the HMI cover.

This housing can be detached from the flange system under process conditions.

Use only KROHNE-authorized service staff to repair the instrument.

WARNING!
Do not let more than 5 mm/0.2" of dust collect on the top of the instrument. This is a possible 
source of ignition in a potentially explosive atmosphere.

DANGER!
Risk of electrostatic discharge from the blue plastic sun cover and the conduit of the remote 
housing option.
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8.3.2  Replacement of the display cover

Equipment needed (not supplied):

• Flat screwdriver.
• 3 mm Allen wrench (for steps 2 and 4).

Figure 8-1: Removal of the instrument display cover

1

3 4

2

5 6

HB_OPTIFLEX1300_EN_D4_080428.book  Page 124  Tuesday, April 29, 2008  2:47 PM



 SERVICE 8

125

OPTIFLEX 1300 C

www.krohne.com01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

How to remove the display

1  Remove the 2 pins on  the blue sun cover with a flat screwdriver. Remove the blue sun cover.

2  Loosen the screw on the display screen cover. Open the display.

3  Disconnect the ribbon cable from the back end electronics block.

i Keep the ribbon cable connected to the display screen cover.

4  Remove the 2 screws that keep the display attached to the housing.

5  Keep the remaining assembly and put it into storage. Make sure that the top of the housing 
has a protective cover.

6  Send the display  to an authorized agent for maintenance.

How to attach the display

•  Attach the display. Attach the 2 housing screws.

•  Connect the ribbon cable to the back end electronics block.

i Make sure the connector is correctly turned. Do not use force to connect the ribbon cable.

•  Close the display. Tighten  the screw on the display.

•  Attach the blue sun cover. Attach the 2 pins that keep the blue sun cover attached to the 
housing.
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8.3.3  Replacement of the combined back end and high-frequency unit

Equipment needed (not supplied):

• 3 mm Allen wrench (for step 4).

Figure 8-2: Removal of the combined back end and high-frequency unit

1 3

4

2

5
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How to remove the combined back end and high-frequency units

1  Loosen the screw on the display. Open the display.

2  Disconnect the ribbon cable from the back end electronics block.

3  Disconnect terminal block wires from the  electronics block.

4  Loosen the 2 screws shown in the illustration.

i Do not loosen the other screws. You will disassemble the electronics block into 2 pieces. It 
is then difficult to remove these pieces from the housing.

5  Remove the combined back end and high-frequency unit from the housing. Send the electron-
ics block  to an authorized agent for maintenance.

How to attach the combined back end and high-frequency unit

•  Open the display.

•  Put the  electronics block into the housing. Make sure that the connector engages in the 
mating part.

•  Tighten the 2 screws to attach the electronics block to the bottom of the housing.

•  Connect terminal block wires to the  back end electronics block.

•  Connect the ribbon cable to the back end electronics block.

•  Close the display. Tighten  the screw on the display.
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8.3.4  Replacement of the terminal module

WARNING!
Disconnect the power supply.

Figure 8-3: Removal of the terminal module

4 ... 
20 m

A (H
ART®)

(PASSIVE)

4 ... 
20 m

A (H
ART®)

(PASSIVE)

4 ... 
20 m

A (H
ART®)

(PASSIVE)

2

4

6

3

5

7

1
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Equipment needed (not supplied):

• 3 mm Allen wrench (for step 1).
• TORX T10 wrench (for step 4).
• 2.5 mm Allen wrench (for step 5).

How to remove the terminal module

1  Loosen the cover stop screw on the terminal compartment cover.

2  Remove the terminal compartment cover.

3  Remove the plastic terminal cover.

4  Loosen the screw for the earth terminal connection.

5  Loosen the 2 screws shown in the illustration.

6  Disconnect the wire connector from the back end electronics compartment.

7  Remove the terminal block from the housing.  Send it  to an authorized agent for maintenance.

How to attach the terminal module

•  Connect the wire connector from the back end electronics compartment.

•  Push the wires into the slot below the connector on the terminal block.

•  Turn the terminal block one time to twist the wires.

•  Put the  terminal block into the housing. Make sure that you push the wires away from the 
screw holes.

•  Attach the terminal block to the housing with 2 screws supplied.

•  Attach the earth terminal connection to the housing with the screw supplied.

•  Attach the plastic terminal cover.

•  Attach the terminal compartment cover.

•  Tighten the cover stop screw.

WARNING!
If you do not push the wires away from the screw holes when you attach the terminal block, there 
is a risk of damage to the wires.
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8.4  Spare parts availability

8.4.1  General notes

We supply spare parts and accessories for this instrument. When you order a spare part or  
accessory, please give the reference numbers that follow:

8.4.2  List of spare parts

We supply spare parts and accessories for this instrument. When you order a spare part or  
accessory, please give the reference numbers that follow:

Figure 8-4: Spare parts

2

1

3
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Part numbers for spare parts

Item number Description Quantity Part reference

1111 Combined backend and high-frequency
modules 1

1 F2139590100

Screws for the combined back end and
HF modules

2 F3177360000

2222 HMI cover and cable 2 1 XF7040000000050300

3333 Terminal module  with 1 output (non-Ex) 1 F2139620200

Terminal module with 1 output (Ex ia) 1 F2139620100

Terminal module with 1 output (Ex d [ia]) 1 F2139950100

Terminal module with 2 outputs (non-
Ex)

1 F2139630200

Terminal module with 2 outputs (Ex ia) 1 F2139630100

Terminal module with 2 outputs (Ex d
[ia])

1 F2139640100

Screws for the terminal module 2 F3177350000

1 the customer must send the original back end and HF module to the repair centre. Refer to the replacement procedure 
in this section.  If the instrument is for an interface application, give this information in your request.

2 this reference includes the gasket and screws
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8.4.3  List of accessories

Figure 8-5: Accessories

2

1

3

4
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Part numbers for accessories

8.5  Service availability

KROHNE provides a variety of services to support its customers after warranty expiration.

Repair, technical support and training can be provided.

Item number Description Quantity Part reference

1111 Blue plastic sun cover 1 F3179980000

Pins for the blue plastic sun
cover

2 F3179990000

2222 Stainless steel weather
protection

1 F2096340000

3333 Blind cover (with a gasket and
screws)

1 F3177240100

Gasket for the blind cover 1 F3177420000

Hinge screws for the blind
cover

2 F3177340000

Lock screw for the blind cover 1 F3177360000

4444 Wiring compartment cover 1 F3177260100

Gasket for the wiring
compartment cover

1 F5091150000

n/a Converter VIATOR RS232 /
HART® 1

1 F50919500000

Converter USB / HART® 1 1 F50779300000

1 for HART® or PACTware™ communication

NOTE!
For detailed information please contact your local KROHNE representative.
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8.6  Returning the device to the manufacturer

8.6.1  General information

This device has been carefully 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:
• Due 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.

• 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, flammable or water-endangering products, 
you are kindly requested:
• to check 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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8.6.2  Form (for copying) to accompany a returned instrument

Company: Address:

Department: Name:

Tel. No.: Fax No.:

The meter enclosed, type:

KROHNE Commission or Series No.:

has been operated with the following liquid:

Because this liquid is: hazardous to water

toxic

caustic

flammable

We have checked that all cavities in the unit are free from 
such substances.

We have flushed out and neutralized all cavities in the unit.

We herewith confirm that in returning this unit there is no risk to man or environment through any 
residual liquid contained in it.

Date: Company stamp:

Signature:
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8.7  Disposal

CAUTION!
Disposal must be carried out in accordance with legislation applicable in your country.
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Technical data

9.1  Technical data

Input
Function Time Domain Reflectometry (TDR )

Parameter Level, distance, volume and/or interface

Max. measuring range 

Double rod Ø8 mm / 0.3"  4 m / 13 ft  

Single rod Ø8 mm / 0.3" 4 m / 13 ft  

Coaxial Ø22 mm / 0.9" 6 m / 20 ft 

Double cable Ø4 mm / 0.15" 8 m / 26 ft 

Single cable Ø2 mm / 0.08" 35 m / 115 ft

Single cable Ø4 mm / 0.15" 35 m / 115 ft

Single cable Ø8 mm / 0.3" 35 m / 115 ft 

Output
Output signal (Output 1) 4…20 mA HART®

or 3.8…20.5 mA acc. to NAMUR NE 43 

Output signal (Output 2) 4…20 mA (no HART® signal)
or 3.8…20.5 mA acc. to NAMUR NE 43  1

Resolution ±3 µA 

Temperature drift Typically 50 ppm/K 

Error signal High: 22 mA; Low: 3.6 mA acc. to NAMUR NE 43 

Reference conditions acc. to EN 60770
Temperature  +20°C ±5°C / +70°F ±10°F 

Pressure 1013 mbar abs. ±20 mbar / 14.69 psig ±0.29 psig 

Relative air humidity 60% ±15% 

Accuracy
Resolution 1 mm / 0.04“

Repeatability ±1 mm / ±0.04“

Accuracy (in direct mode) 

Liquids  ±3 mm / ±0.12", when distance < 10 m / 33 ft;
±0.03% of measured distance, when distance > 10 
m / 33 ft

Powders  ±20 mm / ±0.8“

Interface  ±10 mm / ±0.4" (εr constant)

Accuracy (in TBF mode) ±20 mm / ±0.8" (εr constant)

Minimum layer (interface)  50 mm / 2"

HB_OPTIFLEX1300_EN_D4_080428.book  Page 137  Tuesday, April 29, 2008  2:47 PM



9 TECHNICAL DATA 

138 

OPTIFLEX 1300 C

www.krohne.com 01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

Process conditions 
Ambient temperature  -40…+80°C / -40…+175°F

(EEx i: see supplementary operating instructions or 
approval certificates) 

Storage temperature  -40…+85°C / -40…+185°F 

Flange temperature  -40…+200°C / -40…+390°F 
(EEx i: see supplementary operating instructions or 
approval certificates)  2

Thermal shock resistance  100°C/min 

Operating pressure  -1…300 bar / -14.5…4350 psig;
subject to process connection temperature and the 
probe used  3

Dielectric constant (εr)

Level in direct mode ≥1.4 for coaxial probe;
≥1.6 for single and double probes 

Interface in direct mode εr(interface) >> εr(level)²

Level in TBF mode  ≥1.1

Vibration resistance  IEC 68-2-6 and EN 50178
(10...57 Hz: 0.075 mm / 57...150 Hz:1g) 

Protection category  IP 66/67
equivalent to NEMA 6-6X 

Material
Housing Aluminium;

Stainless steel

Single rod Stainless steel (1.4404 / 316 L);
Hastelloy® C-22 (2.4602)  

Double rod  Stainless steel (1.4404 / 316 L);
Hastelloy® C-22 (2.4602)  

Coaxial  Stainless steel (1.4404 / 316 L);
Hastelloy® C-22 (2.4602)  

Single cable   Stainless steel (1.4401 / 316 );
Hastelloy® C-22 (2.4602) (only cable Ø4 mm / 0.15")  
4

Double cable Stainless steel (1.4401 / 316)

Process fitting Stainless steel (1.4404 / 316L);
Hastelloy ® C-22 (2.4602) 

Gaskets FKM/FPM (-40…+200°C / -40…+390°F);
Kalrez® 6375 (-20…+200°C / -5…+390°F)
EPDM (-50...+175°C / -60...+345°F)

Weather protection (Option) Stainless steel (1.4301 / 304)

Protective sheath
 (Option for single rod only)

PP (-40…+90°C / -40…+194°F);
PVC (-15…+80°C / +5…+176°F);
PVDF (-50…+150°C / -58…+302°F)

Conduit for remote housing (Option)  Zinc-coated steel in a PVC sheath
(-40...+105°C/-40...+220°F)

Process connections
Thread, single cable Ø2 mm / 0.08" G ½; ½ NPT
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Thread, single cable Ø8 mm / 0.3" G 1½;  1½ NPT

Thread, all other probes G ¾…1½; ¾…1½ NPT

Flange, single cable Ø8 mm / 0.3" DN40…150 (PN40 / PN16);
1½"…8" (150 lb / 300 lb); 10K (40…100A) 5

Flange, all other probes DN25…150 (PN40 / PN16);
1"…8" (150 lb / 300 lb);
10K (40…100A) 5

Electrical connections
Terminals output 1 - Non-Ex / EEx i 14…30 VDC 6

Terminals output 1 - EEx d 20…36 VDC 6

Terminals output 2 - Non-Ex/ EEx i/ EEx d 10…30 VDC 7

Cable entry M20x1.5;
½ NPT;
G ½(not for FM- and CSA-approved devices) 

Terminals 0.5…1.5 mm²

User interface
Display 9 lines,

160 x 160 pixels in 8-step greyscale with a 4-button 
keypad 

Operating languages English, German, French,
Italian, Spanish, Portuguese,
Japanese, Chinese (Mandarin) and Russian

Approvals
ATEX ATEX II 1, 1/2, 2 G/D  EEx ia IIC T6...T3;

ATEX II 1/2, 2 G/D EEx d [ia] IIC T6...T3;
ATEX II 3 G EEx nA IIC T6…T3

IECEx Ex iaD 21 T65…T90 IP 6X; Ex ia IIC T6…T4 IP 66

FM or CSA 

NEC 500/ CEC Cl. I, Div . 1, Gr. ABCD (IS);

Cl. I, Div . 1, Gr. ABCD (FM only ) (XP);

Cl. I, Div . 2, Gr. ABCD (XP/NI);

Cl. II, Div . 1, Gr. EFG; Cl. III (FM only ) (XP);

Cl. II Div . 1, Gr. EFG; Cl. III (IS);

Cl. II/III, Div . 2, Gr. FG (XP/NI)

NEC 505/ CEC Cl. I, Zone 0 AEx ia Gr. IIC (CSA: Ex ia) (IS);

Cl. I, Zone 1 AEx d [ia] Gr. IIC (XP);

Cl. I, Zone 2, AEx nA [ia], Gr. IIC (CSA: Ex nA [ia]) (IS)

NEPSI Ex dia IIC T3…T6; Ex ia IIC T3…T6

WHG (pending) In conformity with the German Federal Water Act 
§19

Other approvals Gosstandard;
PESO (India)
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Options and Accessories
Options Integrated LCD display with sun cover (-20…+60°C 

/ -4…+140°F);  8

2nd current output;

ESD protection (max. 30 kV);

Secondary METAGLAS seal for dangerous products 
(ammonia, chlorine, ...);

Remote housing connected to the probe via a 
flexible conduit
Standard lengths: 2 m / 6.6 ft, 4.5 m / 14.8 ft,
9.5 m / 31.2 ft and 14.5 m / 47.6 ft

Accessories Weather protection

1 optional
2 refer to the pressure/temperature table for probe selection. 315°C / 599°F pending for the high-temperature (HT) ver-

sion of the Ø2 mm / 0.15" single cable probe.
3 refer to the pressure/temperature table for probe selection 
4 Hastelloy® C-22 (2.4602) on request for the Ø2 mm / 0.15" single cable probe
5 others on request
6 min./max. value for an output of 22 mA at the terminal
7 min/max. value for an output of 22 mA at the terminal (additional power supply needed - output only)
8 if the ambient  temperature is not in these limits, the display switches off
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9.2  Pressure/temperature table for probe selection

Ensure that the transmitters are used within their operating limits. Observe the following 
requirements.

Figure 9-1: Pressure/temperature table for probe selection

1  Process pressure, Ps [bar]
2  Flange temperature, T [°C]
3  High-pressure (HP) version of the Ø2 mm single cable probe
4  Double rod, double cable, single rod, Ø4 mm single cable and coaxial probes
5  Ø8 mm single cable probe
6  Standard version of the Ø2 mm single cable probe

Figure 9-2: Pressure/temperature table for probe selection

1  Process pressure, Ps [psi]
2  Flange temperature, T [°F]
3  High-pressure (HP) version of the Ø0.08" single cable probe
4  Double rod, double cable, single rod, Ø0.15" single cable and coaxial probes
5  Ø0.3" single cable probe
6  Standard version of the Ø0.08" single cable probe

HB_OPTIFLEX1300_EN_D4_080428.book  Page 141  Tuesday, April 29, 2008  2:47 PM



9 TECHNICAL DATA 

142 

OPTIFLEX 1300 C

www.krohne.com 01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

9.3  Measurement limits

Figure 9-3: Measurement limits

1  A1, Top dead zone: A1, Top dead zone: A1, Top dead zone: A1, Top dead zone: Distance from the flange to the top limit of measuring range. Refer to the notes and table that fol-
low.

2  A2, Bottom dead zone: A2, Bottom dead zone: A2, Bottom dead zone: A2, Bottom dead zone: Length at the end of the probe, where measurement is not linear.
3  D, non measurement zone: D, non measurement zone: D, non measurement zone: D, non measurement zone: Zone where measurement cannot be taken.
4  Electromagnetic (EM) field: Electromagnetic (EM) field: Electromagnetic (EM) field: Electromagnetic (EM) field: The EM field generated by the instrument. Keep the EM field clear of objects and product 

flow. Refer to Installation recommendations for liquidsInstallation recommendations for liquidsInstallation recommendations for liquidsInstallation recommendations for liquids in this document for the empty space  (Rmin) around the probe.
5  Gas (Air)Gas (Air)Gas (Air)Gas (Air)
6  Product 1Product 1Product 1Product 1
7  L, Probe length: L, Probe length: L, Probe length: L, Probe length: Length specified by customer in the order. This is also the maximum measuring length for some probe 

types in direct mode and all instruments that operate in TBF mode.  refer to Dimensions and weight on page 144.
8  Tank HeightTank HeightTank HeightTank Height

1

2

3

5

8

d

4

67

h

INFORMATION!
hhhh is the height of the nozzle. dddd is the diameter of the tank nozzle.

NOTE!
If h < dh < dh < dh < d, then the top dead zone (A1) is equal to the top  dead zone for the probe only. Refer to the 
table that follows.
If h h h h ≥ δ, then the top dead zone (A1) is equal to the tank nozzle height plus  the top dead zone for 
the probe.

NOTE!
The dimensions of the tank nozzle have no effect on the top dead zone of the coaxial probe.

HB_OPTIFLEX1300_EN_D4_080428.book  Page 142  Tuesday, April 29, 2008  2:47 PM



 TECHNICAL DATA 9

143

OPTIFLEX 1300 C

www.krohne.com01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

Measurement limits  in mm

80 is εr of water; 2.3 is εr of oil

Measurement limits in inches

80 is εr of water; 2.3 is εr of oil

Probes

Top dead 
zone, A1 
εr = 80

Bottom dead 
zone, A2 
εr = 80 

Top dead 
zone, A1 
εr = 2.3 

Bottom dead 
zone, A2 
εr = 2.3 

[mm]

Double rod  125 10 165 50

Single rod  200 10 250 50

Coaxial  10 10 10 50

Double cable  125 10 165 50

Single cable Ø8 mm 200 10 250 50

Single cable Ø4 mm 200 10 250 50

Single cable Ø2 mm 200 10 250 50

Probes

Top dead 
zone, A1 
εr = 80

Bottom dead 
zone, A2 
εr = 80 

Top dead 
zone, A1 
εr = 2.3 

Bottom dead 
zone, A2 
εr = 2.3 

[inches]

Double rod  4.90 0.40 6.50 1.95

Single rod  7.90 0.40 9.90 1.95

Coaxial  0.40 0.40 0.40 1.95

Double cable  4.90 0.40 6.50 1.95

Single cable Ø0.3"  7.90 0.40 9.90 1.95

Single cable Ø0.15"  7.90 0.40 9.90 1.95

Single cable 0.08"  7.90 0.40 9.90 1.95
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9.4  Dimensions and weight

Note: Note: Note: Note: 

• Cable glands are delivered on demand with non-Ex, EEx i- and EEx d-approved devices.
• Non-Ex and EEx i fittings are plastic and EEx d fittings are metallic. Non-Ex fittings are black 

and EEx i fittings are blue. 
• The diameter of the outer sheath of the cable must be 6…12 mm or 0.2…0.5".
• Cable glands for FM- or CSA-approved devices must be supplied by the customer.

Standard housingStandard housingStandard housingStandard housing

Figure 9-4: Housing dimensions

1  Converter (front view)
2  Thread version for Ø2 mm/0.08" single cable probe (right side)
3  Thread version for all other probes (right side)
4  Flange version (right side)

a

b

c

d

e

f

g

h

1 2 3

d

e

f

g

h

d
e

f

g

h

i
i i

4
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Dimensions and Weight in mm and kg

Dimensions and Weight in inches and lbs

Dimensions [mm]

Weight [kg]a b c d e f g h i

Housing 180 122 158.5 182
1

170  -  -  -  - 3.3

Flange 
DN25…80

180 122 158.5 182
1

170 190 126.5 316.5
2

353.5
3

4…7

Flange 
DN100…150

180 122 158.5 182
1

170 190 126.5 316.5
2

353.5
3

7…12

Thread, single 
cable Ø2

180 122 158.5 182
1

170 190 48 238
4

275
5

4

Thread, all 
other probes

180 122 158.5 182
1

170 190 99 289
6

326
7

3

1 if fitted with standard cable glands
2 with option for 30 kV ESD protection: 415.5 mm. With secondary METAGLAS seal option: 359.5 mm.
3 with option for 30 kV ESD protection: 452.5 mm. With secondary METAGLAS seal option: 396.5 mm.
4 with option for 30 kV ESD protection: 337 mm. With secondary METAGLAS seal option: 281 mm.
5 with option for 30 kV ESD protection: 374 mm. With secondary METAGLAS seal option: 318 mm.
6 with option for 30 kV ESD protection: 388 mm. With secondary METAGLAS seal option: 332 mm.
7 with option for 30 kV ESD protection: 425 mm. With secondary METAGLAS seal option: 369 mm.

Dimensions [inches]

Weight [lbs]a b c d e f g h i

Housing 7.1 4.8 6.2 7.2  1 6.7 7.5  -  - - 7.3

Flange 
ASME1…3

7.1 4.8 6.2 7.2  1 6.7 7.5 5.0 12.5
2

13.9
3

8.8…15.4

Flange 
ASME4…8

7.1 4.8 6.2 7.2  1 6.7 7.5 5.0 12.5
2

13.9
3

15.4…26.5

Thread, single 
cable Ø0.08

7.1 4.8 6.2 7.2  1 6.7 7.5 1.9 9.4  4 10.8
5

8.8

Thread, all 
other probes

7.1 4.8 6.2 7.2  1 6.7 7.5 3.9 11.4
6

12.8
7

6.6

1 if fitted with standard cable glands
2 with option for 30 kV ESD protection: 16.4". With secondary METAGLAS seal option: 14.2".
3 with option for 30 kV ESD protection: 17.8". With secondary METAGLAS seal option: 15.6".
4 with option for 30 kV ESD protection: 13.3". With secondary METAGLAS seal option: 11.1".
5 with option for 30 kV ESD protection: 14.7". With secondary METAGLAS seal option: 12.5".
6 with option for 30 kV ESD protection: 15.2". With secondary METAGLAS seal option: 13.1".
7 with option for 30 kV ESD protection: 16.7". With secondary METAGLAS seal option: 14.5".
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Weather protection option

Figure 9-5: Weather protection option

1  Weather protection (rear view)
2  Weather protection (left side)
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Dimensions and Weight in mm and kg

Dimensions and Weight in inches and lbs

Dimensions [mm] 

Weight [kg]a b c d

Weather 
protection

208 231.5 268  1 66 2.9

1 radius

Dimensions [inches] 

Weight [lbs]a b c d

Weather 
protection

8.2 9.1 10.6   1 2.6 6.4

1 radius
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Note: Note: Note: Note: 

• The ESD protection and the secondary METAGLAS seal cannot be fitted to the same 
instrument.

ESD protection and secondary METAGLAS seal options

Figure 9-6: ESD protection and secondary METAGLAS seal options

1  Optional ESD protection (30 kv) for solid applications
2  Optional secondary METAGLAS seal for dangerous products

21

a

b

b

a
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Special options: Dimensions and weight in mm and kg

Special options: Dimensions and weight  in inches and lbs

Options

Dimensions [mm]

Weight [kg]a b

ESD protection 30 kV 99 Ø58 0.85

Secondary METAGLAS seal 43 Ø58 0.83

Options

Dimensions [inches]

Weight [lbs]a b

ESD protection 30 kV 3.9 Ø2.3 1.87

Secondary METAGLAS seal 1.7 Ø2.3 1.82
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Note: Note: Note: Note: 

• Refer to "ESD protection and secondary METAGLAS seal options" for the height to add to 
dimension "n".

7

Dimensions and Weights in mm and kg

Remote housingRemote housingRemote housingRemote housing

Figure 9-7: Remote housing dimensions

1  Front view
2  Left side
3  Rear view

Dimensions [mm]
Weight 

[kg]a b c d e f g h i k l m n o p

Remote 
version

180 109 165 193 98.5 58 21 183 117 150 150.4 100 86 58 60 6.6...
12.85

1

1 wall bracket (1.4 kg) + housing support (1.5 kg) + remote probe housing (2.7 kg) + flexible conduit (2 m: 1 kg; 4.5 m: 
2.25 kg; 9.5 m: 4.75 kg; 14.5 m: 7.25 kg)

a

b
d

e

f

g

h i

k

l

c

m

o

n

p

p

1 2 3
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Dimensions and Weights in inches  and lbs

Remote version limitsRemote version limitsRemote version limitsRemote version limits

• For interface and solid (powder, granulate) applications the maximum extension length is 
4.5m / 14.8 ft.

• For liquid level applications, the maximum measuring range is reduced according to the 
length of the electric cable between the flange and the converter (extension length). 

ApplicationsApplicationsApplicationsApplications

• Tank with a lot of vibration
• Limited space on the top of the tank or limited access (due to the size of the compact 

converter)
• Remote display at the bottom of the tank

Dimensions [inches]
Weight 

[lbs]a b c d e f g h i k l m n o p

Remote 
version

7.1 4.3 6.5 7.6 3.9 2.3 0.8 7.2 4.6 5.9 5.9 3.9 3.4 2.3 2.4 14.6...
28.3  1

1 wall bracket (3.1 lbs) + housing support (3.3 lbs) + remote probe housing (6.0 lbs) + flexible conduit (6.6 ft: 2.2 lbs; 14.8 
ft: 5.0 lbs; 31.2 ft: 10.5 lbs; 47.6 ft: 16.0 lbs)

Extension length Max. measuring range (or sensor length, L)

[m] [ft] [m] [ft]

2 6.6 30 98

4.5 14.8 25 82

9.5 31.2 15 29

14.5 47.6 5 16.4
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Note: Note: Note: Note: 

A wide range of counterweights and anchoring solutions are available. Contact KROHNE for 
further information.

Single probes

Figure 9-8: Single probe dimensions

1  Single rod Ø8 mm / Ø0.3" (thread and flange versions)
2  Single cable  Ø2 mm / Ø0.08" (thread version)
3  Single cable  Ø4 mm / Ø0.15" (thread and flange versions)
4  Single cable  Ø8 mm / Ø0.3" (thread and flange versions - flange version can also have a PP, PVDF or PVC protective 

sheath of Ø16 mm / 0.63")
5  Coaxial Ø22 mm / Ø0.9" (thread and flange versions)

Double probesDouble probesDouble probesDouble probes

Figure 9-9: Double probe dimensions

1  Double rod Ø8 mm / Ø0.3" (thread and flange versions)
2  Double cable Ø4 mm / Ø0.15" (thread and flange versions)

1 3 4 5

L L L LL L

n n

L L

m

2

L

pp

1 2

L L L L

qq
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Single probes: Dimensions in mm

Single probes: Dimensions in inches

Double probes: Dimensions in mm

Double probes: Dimensions in inches

Probes

Dimensions [mm]

L max. m n p

Single rod Ø8 mm 4000 - -  -

Single cable Ø2 mm 35000 100 -

Single cable Ø4 mm 35000 - 100  -

Single cable Ø8 mm 35000 -  - 0  1

Coaxial Ø22 mm 6000 -  -  -

1 for Ø12 mm counterweight. If Ø38 mm counterweight ordered: 245 mm

Probes

Dimensions [inches]

L max. m n p

Single rod Ø0.3" 158 -  -  -

Single cable Ø0.08" 1378 3.9

Single cable Ø0.15" 1378 - 4.0  -

Single cable Ø0.3" 1378 -  - 0  1

Coaxial Ø0.9" 236 -  -  -

1 for Ø0.5" counterweight. If Ø1.5" counterweight ordered: 9.6"

Probes

Dimensions [mm]

L max. q

Double rod Ø8 mm 4000  -

Double cable Ø4 mm 8000 60

Probes

Dimensions [inches]

L max. q

Double rod Ø0.3" 158  -

Double cable Ø0.15" 315 2.4
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Probe weight

Probes

 Min. process connection size  Weight

Thread    Flange 
 

[kg/m] 
  

[lbs/ft]  

Single cable Ø2 mm / 0.08"  G ½A; NPT ½ - 0.016 0.035

Single cable Ø4 mm / 0.15"  G ¾A; NPT ¾ DN25 PN40; 1" 150 lb; 1½" 300 lb 0.12 0.08

Single cable Ø8 mm / 0.3"  G 1½A ; NPT 1½ DN40 PN40; 1½" 150 lb; 1½" 300 lb 0.41 0.28

Double cable Ø4 mm / 0.15"  G 1½A ; NPT 1½ DN50 PN40; 2" 150 lb; 2" 300 lb 0.24 0.16

Single rod Ø8 mm / 0.3"  G ¾A; NPT ¾ DN25 PN40; 1" 150 lb; 1½" 300 lb 0.41 0.28

Double rod Ø8 mm / 0.3"  G 1½A ; NPT 1½ DN50 PN40; 2" 150 lb; 2" 300 lb 0.82 0.56

Coaxial Ø22 mm / 0.9" G ¾A; NPT ¾ DN25 PN40; 1" 150 lb; 1½" 300 lb 0.79 0.53
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Appendices

10.1  Glossary

C

D

CableCableCableCable

This is a wire rope. It is used as a measurement pulse guide.

Dielectric constantDielectric constantDielectric constantDielectric constant An electrical property of the product to be measured used in TDR 
measurement. Also known as εr, DK and relative permittivity. This gives the 
strength of the measurement pulse reflected back to the device's signal 
converter.

Direct modeDirect modeDirect modeDirect mode  The instrument  sends a signal along the probe. It receives the reflection of 
the signal from the surface of the tank contents. The instrument uses an 
algorithm to convert the time it takes to receive the signal into a distance. 
This is for products with a dielectric constant >1.6 (this depends on the 
probe type). Refer also TBF modeTBF modeTBF modeTBF mode.

DiscontinuitiesDiscontinuitiesDiscontinuitiesDiscontinuities These are objects or parts of objects (including the tank) that are in the 
tank, are possibly in the probe's free space and can potentially influence 
the electromagnetic field around the probe. This can cause a measurement 
error. Also  refer to General requirements on page 28.

DistanceDistanceDistanceDistance This is a display option. It is the distance from the face of flange to the level 
(1 product) or the surface of the top product (2 or more products). Refer to  
the diagrams at the end of this section.
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E
Electromagnetic compatibilityElectromagnetic compatibilityElectromagnetic compatibilityElectromagnetic compatibility Defines how much a device influences or is influenced by other devices that 

generate electromagnetic fields during operation. Refer to European 
standard EN 61326-1 A1+A2 for further details.

Electromagnetic fieldElectromagnetic fieldElectromagnetic fieldElectromagnetic field This is a physical field that is produced by electrically-charged objects and 
which may affect the behaviour of other objects near to the field.

EmulsionEmulsionEmulsionEmulsion These are small particles of one liquid that readily disperse in another 
liquid. Usually An emulsion is usually a dispersion of water in an oil or a 
dispersion of oil in water. Possible causes are mixing or tank filling. 
Emulsions usually separate back into their constituent parts over time.
For accurate interface measurement to be possible, the top product and 
emulsion must have stable dielectric constant values. The way the 
instrument measures interface will depend on the type of emulsion:
 If the emulsion is a constant mix of more than 5 % water, the instrument 
measures interface from the top of the emulsion.
If the emulsion separates gradually from 0 to 100% water, the instrument 
measures interface at the bottom of the emulsion.

Figure 10-1: Types of emulsion

1  Constant-mix emulsion
2  Gradually mixed emulsion
3  Interface distance
4  Oil
5  Water
6  Emulsion (constant mix, >5% of water)
7  Emulsion (gradually mixes with water)

3

5

4

7

21

3

5

4

6
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F

G

H

I

L

M

Free spaceFree spaceFree spaceFree space A minimum diameter around a probe that should have no objects in it for 
the instrument to work correctly. This depends on the probe type. Refer to 
InstallationInstallationInstallationInstallation for more details.

GainGainGainGain  This is an amplification factor given by the signal converter to a signal goes 
back to the instrument. The instrument can then use the signal to measure 
the product.

Refer to ThresholdThresholdThresholdThreshold for more details. Also  refer to Thresholds and parasite 
signals on page 94. 

Hazardous areaHazardous areaHazardous areaHazardous area An area with a potentially explosive atmosphere. Trained personnel can 
install and use an instrument in this area. The instrument must be ordered 
with the appropriate options. The device requires approvals (ATEX, IEC Ex, 
FM, CSA, NEPSI etc.) related to site specifications. You can find more data 
about hazardous areas in the Ex Manuals and Ex Certificates of 
Compliance.

InterfaceInterfaceInterfaceInterface A surface where two liquids meet.

Interface distanceInterface distanceInterface distanceInterface distance

This is a display option. It is the distance from the face of the flange to the  
interface. See the diagram at the end of this section.

Interface levelInterface levelInterface levelInterface level This is a display option. It is the height from the bottom of the tank (user-
defined) to the interface (or tank height - interface distance). See the 
diagrams at the end of this section.

LayerLayerLayerLayer This is a display option. It gives the thickness of top product.  The layer 
must be  more than 50mm or 2" for accurate measurement of level and/or 
interface.  Refer to  the diagrams at the end of this section.

LevelLevelLevelLevel This is a display option. It is the height from the bottom of the tank (user-
defined) to the surface of the top product (Tank height – distance). Refer to  
the diagrams at the end of this section.

MassMassMassMass This is a display option. It shows the total mass of tank contents.

Measurement pulseMeasurement pulseMeasurement pulseMeasurement pulse The instrument transmits a short, low-powered electrical pulse or wave 
transmitted  down a guide to the process. The process (or the probe end if 
in TBF measurement mode) reflects the pulse back to the instrument.
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O

P

S

T

OperatorsOperatorsOperatorsOperators Users who can choose how to display measurements. They cannot 
configure the instrument in supervisor mode.

ProbeProbeProbeProbe
This is either a metallic cable or rod used to guide the measurement pulse 
to the process.

Probe LengthProbe LengthProbe LengthProbe Length Ordered length of probe, L, from the face of the flange to end of the guide. If 
you ordered a cable probe, this includes the counterweight. See the 
diagrams at the end of this section.

Sensor lengthSensor lengthSensor lengthSensor length Length, L', of from the face of the flange to end of the guide. If you ordered 
a cable probe, this does not include the counterweight. Refer to the 
diagram at the end of this section.

SupervisorsSupervisorsSupervisorsSupervisors Users who can configure the instrument in supervisor mode. They cannot 
configure the instrument in service mode.

TBF modeTBF modeTBF modeTBF mode Tank Bottom Following (TBF) mode. If the product has a low dielectric 
constant, use this mode. TBF mode uses the end of the probe to indirectly 
measure the tank contents.

TDRTDRTDRTDR Time domain reflectometry (TDR). The principle used by the instrument to 
measure level and interface.

Top dead zoneTop dead zoneTop dead zoneTop dead zone The distance from the flange to the top limit of the measuring range.  Also  
refer to Measurement limits on page 142.

ThresholdThresholdThresholdThreshold A number of limits set either manually or automatically by the signal 
converter to identify the reflected measurement pulses from the level, the 
interface and the probe end. Also  refer to Thresholds and parasite signals 
on page 94.
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U

V

Ullage massUllage massUllage massUllage mass
This is a display option. It shows empty mass or mass of the product that 
can be put into the tank. Refer to  the diagrams at the end of this section.

Ullage volumeUllage volumeUllage volumeUllage volume This is a display option. It shows the unfilled volume. Refer to the diagrams 
at the end of this section.

VolumeVolumeVolumeVolume Total volume of tank contents.
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Figure 10-2: Measurement definitions 1

1  Interface distance
2  Distance
3  Flange facing
4  Gas (Air)
5  Interface
6  Sensor length, L'
7  Probe length, L
8  Tank height
9  Ullage volume or mass

Figure 10-3: Measurement definitions 2

1  Layer
2  Level
3  Interface level
4  Layer volume or mass
5  Volume or mass
6  Interface volume or mass
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10.2  EC declaration of conformity

Figure 10-4: EC declaration of conformity
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10.3  ATEX approval certificate

Figure 10-5: ATEX certificate, page 1 of 5
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Figure 10-6: ATEX certificate, page 2 of 5
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Figure 10-7: ATEX certificate, page 3 of 5
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Figure 10-8: ATEX certificate, page 4 of 5
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Figure 10-9: ATEX certificate, page 5 of 5
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Figure 10-10: Declaration for ATEX zone 2
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10.4  IECEx approval certificate

Figure 10-11: IECEx certificate, page 1 of 5
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Figure 10-12: IECEx certificate, page 2 of 5
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Figure 10-13: IECEx certificate, page 3 of 5
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Figure 10-14: IECEx certificate, page 4 of 5
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Figure 10-15: IECEx certificate, page 5 of 5
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10.5  FM Certificate of compliance and control drawings

Figure 10-16: FM certificate of compliance, page 1 of 3
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Figure 10-17: FM certificate of compliance, page 2 of 3
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Figure 10-18: FM certificate of compliance, page 3 of 3
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Figure 10-19: FM control drawing, page 1 of 2
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Figure 10-20: FM control drawing, page 2 of 2
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10.6  CSA Certificate of compliance and control drawings

Figure 10-21: CSA certificate of compliance, page 1 of 3
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Figure 10-22: CSA certificate of compliance, page 2 of 3
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Figure 10-23: CSA certificate of compliance, page 3 of 3
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Figure 10-24: CSA control drawing, page 1 of 2
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Figure 10-25: CSA control drawing, page 2 of 2
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10.7  Republic of Belarus certificates

Figure 10-26: Pattern approval certificate of measuring instruments
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10.8  Republic of Kazakhstan certificates

Figure 10-27: Pattern approval certificate of measuring instruments

HB_OPTIFLEX1300_EN_D4_080428.book  Page 184  Tuesday, April 29, 2008  2:47 PM



 APPENDICES 10

185

OPTIFLEX 1300 C

www.krohne.com01/2008 • 4000172301 - HB OPTIFLEX 1300 R02 en

10.9  Russian Federation certificates

Figure 10-28: Pattern approval certificate  of measuring instruments
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Figure 10-29: GOST-R certificate
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Figure 10-30: Ex approval (Permission of Rostechnadzor)
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10.10  Ukraine certificates

Figure 10-31: UA certificate
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Figure 10-32: UAEx certificate
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Figure 10-33: NEPSI certificate, Ex ia approval
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Figure 10-34: NEPSI certificate, Ex ia approval (for liquid applications only)
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Figure 10-35: NEPSI certificate, Ex dia approval
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Figure 10-36: NEPSI certificate, Ex dia approval (for liquid applications only)
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• Electromagnetic flowmeters • Level measuring instruments

• Variable area flowmeters • Temperature measuring instruments

• Mass flowmeters • Pressure measuring instruments

• Ultrasonic flowmeters • Analysis

• Vortex flowmeters • Oil and gas industry

• Flow controllers

KROHNE measuring technology - Product overview
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