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The units supplied should not be repaired by anyone other than Berthold Tech-
nologies Service engineers or technicians by Berthold Technologies.

In case of operation trouble, please address to our central service department
(address see below).

The complete user’s guide consists of the hardware manual and the soft-
ware manual.

The hardware manual comprises:
» mechanical components

installation

Y

electrical installation

Y

technical data

Y

electrical and mechanical drawings

The software manual comprises:
> operation of the evaluation unit

parameter description

Y

basic setup

Y

calibration

A\

error messages

The present manual is the hardware description.

Subject to change without prior notice.

BERTHOLD TECHNOLOGIES GmbH & Co. KG
Calmbacher Str. 22 - D-75323 Bad Wildbad
Switchboard: Service:

Phone +49 7081 177 0 Phone +49 7081 177 111
Fax +49 7081 177 100 Fax +49 7081 177 339

industry@Berthold.com Service@Berthold.com
www.Berthold.com
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Chapter 1. Safety Summary

1.1 Symbols and Warnings

In this user manual, the term Berthold Technologies stands for
the company Berthold Technologies GmbH & Co.KG.

To rule out bodily injury and property damage, please keep in
mind the warning and safety instructions provided in this user
manual. They are identified by the following sings: DANGER,
WARNING, CAUTION or NOTICE.

Indicates imminent danger. If it cannot be avoided,
A DANGER death or most severe personal injuries may be the
consequence.
/N WARNING Indicates a possibly dangerous situation. The consequences

may be death or most severe personal injuries.

/\ CAUTION Indicates a possibly harmful situation The consequences
may be minor or medium personal injuries.

NOTICE Indicates a situation that may cause material damage if the
instructions are not followed.

n IMPORTANT

Paragraphs with this symbol provide important information on
the product and how to handle it.

‘@ 1p

Contains user tips and other useful information.

MicroPolar (++) LB 566 7
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Other symbols used in this documentation:

@ Warning: No intervention, do not alter anything
@' Requirement: Disconnect power
@' Requirement: Wear safety boots

1.2 General Information

The most important safety measures a summarized in this user
manual. They supplement the corresponding regulations which
must be studied by the personnel in charge.

Please pay attention to:

>

>
>
>

the national safety and accident prevention regulations
the national assembly and installation directions
the generally recognized engineering rules

the information on transport, assembly, operation, service,
maintenance

the safety instructions and information in these operating in-
structions

the enclosed technical drawings and wiring diagrams

the characteristic values, limit values and the information on
operating and ambient conditions on the type labels and in the
data sheets

the signs on the devices

the country-specific licensing schemes

MicroPolar (++) LB 566
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1.3 General Safety Instructions

/A CAUTION

Ambient
conditions

n IMPORTANT

The equipment housings have IP 65 protection and are suitable
for outdoor applications. The units are factory tested and are
delivered in a condition that permits safe and reliable operation.

For outdoor applications, the measuring systems must be pro-
tected from direct sunlight and rain, for example by a suitable
shelter.

n IMPORTANT

Never change the installation and the parameter settings with-
out a full knowledge of these operating instructions, as well as
a full knowledge of the behavior of the connected controller and
the possible impact on the operating process to be controlled.

The systems may only be used in perfect technical condition
and only for the intended use!

Only let persons work with the systems who are mandated to
do this and are suitably qualified and adequately trained! In-
stallations and modifications on the systems which may affect
the operational safety are not permitted!

n IMPORTANT
All system components require non-corrosive ambient condi-
tions during transport, storage and operation.

n IMPORTANT

If liquid gets inside the instrument, cut off the power supply.
The equipment must be inspected and cleaned by an authorized
service center.

MicroPolar (++) LB 566



Chapter 1. Safety Summary

(BERTHOLD

/A WARNING

NOTICE

NOTICE

Qualified persons

Electrical hazards

Disconnect power to ensure that contact with live part is
avoided during installation and when servicing.

Disconnect the power supply before opening the instrument.
Work on open and live instruments is prohibited.

Caution! Potential hazards, material damage!

Device type:

LB 566-12 MicroPolar ++ (ID no. 51833-02)

When connecting the 24 V DC power supply, the + and - poles
must be connected correctly. There is no reverse polarity pro-
tection!

Spare fuses must match the rating specified by the device man-
ufacturer. Short-circuiting or manipulation is not permitted.

n IMPORTANT
The LB 566 and all additional equipment must be connected to
mains via grounded connection.

n IMPORTANT
The concentration meter LB 566 may be installed, serviced and
repaired only by qualified specialists.

Qualified specialists are persons who through professional train-
ing have acquired sufficient skills in the respective field and who
are familiar with the relevant national industrial safety regula-
tions, accident prevention directions, guidelines and accepted en-
gineering standards. They must be able to safely assess the re-
sults of their work and they must be familiar with the contents of
these user manual.

10
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Chapter 2. General Information

2.1 Use and Function

Conformity to
standards

Pressure equipment
directive

Protection type

Warning
against misuse

Authorized persons

The MicroPolar LB 566 has been designed as a concentration
measuring system and may be used only for this purpose. If the
devices are used in @ manner that are not described in this user
manual, the protection of the devices is compromised and the
warranty will be lost.

Berthold Technologies is liable and guarantees only that the de-
vices comply with its published specifications. The LB 566 may
only be installed in an undamaged, dry and clean condition. Al-
terations and modifications to the system components are not
permitted.

The LB 566 is not qualified as a "safety-related measurement".

The standards and guidelines the LB 566 complies with are item-
ized in these device instructions in chapter 2.2 Frequency License
and chapter 7.1 EC Declaration of Conformity.

The FlowCell and the container probe has been classified as pres-
sure equipment acc. to art. 4 sect. 3 of guideline 2014/68/EU.
Before use, check whether the case of use corresponds to this
classification. In particular, the media compatibility of the com-
ponents in contact with the fluid must be checked.

The protection type of the LB 566 to IEC 60529 is max. IP 65.

The following use is inappropriate and has to be prevented:

» The use under conditions other than the terms and conditions
stated by the manufacturer in their technical documentation,
data sheets, operating and installation manuals and other
specifications.

» The use after repair by persons not authorized by Berthold
Technologies.

» The use in a damaged or corroded state.
» Operation with open or inadequately closed cover.

» Operating with insufficiently tightened adapters and cable
glands.

» Operation without the manufacturer's recommended safety
precautions.

» Manipulating or bypassing existing safety facilities.

Authorized persons are those who, by law, are permitted to per-
form the respective activity, or who have been approved by
Berthold Technologies for certain activities.

MicroPolar (++) LB 566
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2.2 Frequency License

License labels

This device complies with Part 15 of the FCC Rules and with In-
dustry Canada licence-exempt RSS standard(s).

Operation is subject to the following two conditions:
(1) this device may not cause harmful interference, and

(2) this device must accept any interference received,
including interference that may cause undesired
operation.

Le présent appareil est conforme aux CNR d'Industrie Canada ap-
plicables aux appareils radio exempts de licence.

L'exploitation est autorisée aux deux conditions suivantes:
(1) I'appareil ne doit pas produire de brouillage, et

(2) I'appareil doit accepter tout brouillage radioélectrique
subi, méme si le brouillage est susceptible d'en
compromettre le fonctionnement.

BERTHOLD TECHNOLOGIES
MicroPolar (Brix) I (C:
FCC ID: ROZFCCO1X01

IC: 4777A-1CO1X01

BERTHOLD TECHNOLOGIES
MicroPolar (Brix) ++ I (C:
FCC ID: R9ZFCC01X12

IC: 4777A-1C01X12

This equipment has been tested and found to comply with the
limits for a Class B digital device, pursuant to part 15 of the FCC
Rules. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency en-
ergy and, if not installed and used in accordance with the instruc-
tions, may cause harmful interference to radio communications.
However, there is no guarantee that interference will not occur in
a particular installation. If this equipment does cause harmful in-
terference to radio or television reception, which can be deter-
mined by turning the equipment off and on, the user is encour-
aged to try to correct the interference by one or more of the fol-
lowing measures:

- Reorient or relocate the receiving antenna.
- Increase the separation between the equipment and re-
ceiver.

12
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- Connect the equipment into an outlet on a circuit different
from that to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician
for help.

Changes or modifications made to this equipment not expressly
approved by BERTHOLD TECHNOLOGIES may void the FCC au-
thorization to operate this equipment.

The MicroPolar and MicroPolar ++ comply with the R&TTE Di-
rective 1999/5/EC and thus meet all the requirements for this
type of high-frequency devices. As a mark of conformity in ac-
cordance with the CE mark, the devices bear the no. 0682 of the
certification body. The certificate can be found in chapter 7.3 Fre-
quency License.

(€ 0682

n IMPORTANT

The frequency approvals and conformities are only applicable
in combination with the container probes and the FlowCell.

To comply with ETSI (European Telecommunications Standards
Institute), the LB 566 ++ in combination with horn and spiral
antennae may only be operated with a 10dB attenuator pad in
the sending path (MTX).

n IMPORTANT

The LB 566 has been manufactured in compliance with the
safety requirements for microwave devices. It will be the user’s
responsibility to adhere to any special legal provisions regard-
ing the use of microwaves.

n IMPORTANT

Any change in the frequency or otherwise tampering with the
microwave device will lead to a loss of the frequency license
and may result in criminal consequences.

The microwave modules do not include any replaceable com-
ponents and must not be opened.

MicroPolar (++) LB 566
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2.3 Intended Use

The LB 566 can be used to determine the water or moisture con-
tent and the concentration of virtually any material. The following
sensors and evaluation versions are available:

1. The container probes have been designed for installation into
containers and pipelines with a nominal width of > 200 mm.
The probe is mounted so that both measuring rods (trans-
mitter and receiver) are immersed into the product being
measured.

2. The The flow cell is a tubular probe that is either installed
into the existing pipeline system inline or into a bypass.

The evaluation unit is available in two versions: The standard
model MicroPolar and the high dynamic version MicroPolar ++.
The Micro Polar ++ requires a microwave signal attenuation of at
least 40 dB. The MicroPolar must be used for lower microwave
attenuation.

During operation, the concentration meters MicroPolar and Mi-
croPolar ++ emit electromagnetic radiation in the frequency
range between 2.4 GHz and 2.5 GHz (range limitations depending
on local regulations in your country). Microwaves are not danger-
ous to human beings and the environment (power radiation
< 10 mW). The microwaves are emitted directed from the micro-
wave window; the product is not altered by the microwaves.

To ensure proper function of the measuring system, please pay
attention to the following:

n, s
"TIP
» The material to be measured may be electrically conductive
only to a limited degree.

» The product must not contain any
gas bubbles or gas bubbles have
to be compressed with adequate
pressure when carrying out meas-
urements in pipelines.

> The ion concentration, for exam-
ple, salt content must be nearly
constant.

14

MicroPolar (++) LB 566



(8erTHOLD

Chapter 2. General Information

2.4 Explanation of Terms

Attenuation Weakening of microwave signals, microwaves measuring effect.
EVU Evaluation Unit
Factory setting In the factory setting all parameters have been set to default

values. In most cases this considerably facilitates the calibra-
tion of the instrument. Despite factory setting, calibration al-
ways has to be performed.

FlowCell Tubular probe for simple integration into the existing pipeline
system.

Flush probe Container probe with flushing device.

HF cable High frequency cable

Microwaves Designation for electromagnetic waves in a specific frequency
range.

Phase Phase or phase shift, microwave measuring effect.

Quad cable Combination of four HF cables of equal length in a corrugated
tube.

Softkeys Software associated keys.

TC Temperature compensation

MicroPolar (++) LB 566 15
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Chapter 3. System Description

3.1 Principle of Measurement

As the microwaves pass through the product, their propagation
velocity is slowed down (= phase shift) and their intensity is at-
tenuated (= attenuation). Figure 3-1 illustrates the principle of
measurement: Compared to a reference signal, the propagation
velocity of microwaves passing through the product is slowed
down (phase shift) and their intensity (attenuation) is reduced.

L

Reference signal

Phase comparison

HF- sources ' --> Phase :>

Reference path

% AmpIitude comp. Measured value:
--> Attenuation Concentration %TS
- Transmitter Receiver
~ Product r—
‘ Measurement signal
<
Figure 3-1: Phase shift
Schematic diagram:
Change in
microwave by The prerequisite is that the product being measured shows die-
product lectric properties. Generally, water is a very distinct dielectric

fluid. The water or dry mass concentration can therefore be de-
termined by measuring the phase shift and/or attenuation.

The concentration to be detected in the product is therefore in
good approximation linearly dependent on the phase shift and
the attenuation. For this reason, we can measure the concentra-
tion or the dry matter content of the product using a linear cali-
bration (see chapter 3.2 Calculation of Measured Values).

MicroPolar (++) LB 566 17
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3.2 Calculation of Measured Values

The microwave parameters phase and attenuation are calibrated
according to an automatic plausibility analysis.

During calibration, the phase and/or attenuation of a concentra-
tion value (or density value) are assigned through sampling. The
calibration is done automatically and the sampling process is sup-
ported by the evaluation unit.

Which of the parameters (phase, attenuation or both) will be used
for the calibration depends on the size and interference of the
measuring effect. For example, the attenuation is significantly
more sensitive to electrolytic conductivity (salt content).

In many cases, the pure phase measurement is recommended
and the measured value is calculated as follows:

Measured value = A - Phase + C Eq. 3-1

where:

Measured value Concentration / Moisture / Dry matter

A, C Coefficients of the respective calibration
function

The LB 566 allows you to calibrate, display and output two con-
centrations: Conl and Con2. You have to enter the calibration
coefficients separately for concentration 1 and 2. For more infor-
mation please refer to the Software Manual.

Limitations

» Weakly bound water can be detected depending on the
strength of the binding. Thus, the measuring effect may be
dependent on the grain size distribution and the chemical
properties of the product being measured, provided this
changes the binding of water to the solid matter.

> Walls made of plastic, rubber or insulation materials with fairly
low dielectricity hardly affect the measurement and are cali-
brated at a constant level.

» Ice and crystal water cannot be measured because the water
molecules cannot rotate freely (ice and crystal water are dry).

18
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Compensation

Conductive materials such as graphite or coke cannot be trans-
mitted by microwaves. Metal walls can also not be transmitted by
microwaves.

In addition to the water content, the product temperature,
product density and a varying material load (varying microwave
irradiation path) may have an influence on the phase and atten-
uation. This influence has to be compensated for during calibra-
tion.

3.3 Temperature Compensation

Temperature compensation (TC) is required for fluctuating prod-
uct temperature. It is generally advisable to provide a tempera-
ture compensation, i.e. a temperature signal (0/4...20 mA or
PT100) to be connected to the evaluation unit and, optionally, to
enable the compensation in the evaluation unit. The evaluation
unit is designed so that the required TC’s can be calculated auto-
matically. The variation in temperature where TC becomes abso-
lutely essential is dependent on the product and on the water
content. In the first approximation, + 2° C should be set as fluc-
tuation limit.

For example, if the product temperature is measured via the
PT100 input, then Eq. 3-1 is expanded as follows:

Measured value = A - Phase + D - Tmeas + C Eq. 3-2

where:

Measured value Concentration / Moisture / Dry matter
A, D, C Coefficients of the calibration function
Tmeas Product temperature

How to work with the temperature compensation is described in
detail in the Software Manual.

MicroPolar (++) LB 566
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3.4 Throughput Calculation and Output

For pipeline applications, the LB 566 allows you to calculate the
throughput (mass flow) and to output the result via a current
output.

The calculation is based on the microwave measured value; if this
value correlates with the product density, one can calculate the
throughput, if some additional information is available. The addi-
tional information needed is: internal pipe diameter/cross section
and the product speed. The product speed has to be fed via cur-
rent input.

For details, please see the Software Manual, chapter 4.2.12 Mass
Flow.

20 MicroPolar (++) LB 566
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3.5 Mechanical Components

The measuring system comprises an evaluation unit, a probe/an-
tenna pair and one set of special high-frequency cables (short
HF-cable). The evaluation unit is available in two versions: the
standard model MicroPolar LB 566 and the high dynamics version
MicroPolar ++ LB 566 (see Figure 3-4 and Figure 3-5).

Figure 3-4:
Evaluation unit
MicroPolar

LB 566

Figure 3-5:
Evaluation unit
MicroPolar ++
LB 566

MicroPolar (++) LB 566 21
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The probes/antenna pairs are available in different versions, as
pipeline and container probe with or without flushing device (see
Figure 3-6 to Figure 3-7).

= -
Figure 3-6: : " i -
From left: = 1 - ' i —
Container probe g | = L - -
LB 5650 and E— @ —— F
LB 5651 with = . e i -

flushing device

Figure 3-7:

FlowCell LB 5660-102-00x
nominal width 50 mm
with V flange

The FlowCell is available in the nominal pipe sizes 50 -150 mm
(50, 65, 80, 100, 125 and 150). The following connections types
are available:

e Hygiene milk pipe screw connection DIN 11853-1
e V flange EN 1092-1/11
e Welding pipe

22 MicroPolar (++) LB 566



(8erTHOLD

Chapter 3. System Description

3.5.1 Evaluation Units

MicroPolar ++

The evaluation units comprise the evaluation computer and the
microwave unit. The microwaves are generated, received and an-
alyzed in the microwave unit. Signal processing and communica-
tion take place in the evaluation computer. For simple operation,
the measuring system includes a display, 4 softkeys and an al-
phanumeric keypad. Different functions are assigned to the soft-
keys on the display.

Differences between MicroPolar ++ und MicroPolar

The MicroPolar ++ evaluation unit has an additional HF amplifier
module in comparison to the standard model; therefore, it also
has a larger wall housing (dimensions see chapter 6.1 Technical
Data Evaluation Unit). Otherwise, the evaluation units differ
only in their application.

The high dynamics version MicroPolar ++ permits higher prod-
uct attenuations. Larger measuring paths can be irradiated, i.e.
FlowCells with larger nominal diameters can be used. Which
type of evaluation unit is used depends on the product attenua-
tion. MicroPolar is used up to an attenuation of 50 dB; MicroPo-
lar ++ is used for higher attenuations. The MicroPolar ++ gen-
erally requires an attenuation of 40 dB. If this attenuation is not
reached, the software displays an error message.

An RS232 interface is included on the bottom side of the instru-
ment.

. Y
] ]
BERTHOLD. Micro-Polar
LCD display
Lock
g ‘ Softkey buttons
00 -
®
Numerical > . . . o < LED’s
keypad . . . -
000 ° A
L/

Figure 3-8:
Evaluation unit -
front view

S 88DE
\ < '\ < RS232 connection
/HF connections for® /

signal cable reference cable

and cable feed-through

MicroPolar (++) LB 566
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Cable feed-through
M 20 and M 16

Figure 3-9:
Evaluation unit -
bottom view

*ﬂ©@ ONOKO! @ ()< Rs232

M-Rx  M-Tx R R 9 pole SubD-connector

L

High-frequency connections

Interpretation of LEDs

Five LEDs on the instrument front panel indicate the current de-

vice status.
@® Run

Error

Figure 3-10:

LEDs on the

front panel of

the evaluation unit

®

O Signal 1
© Signal 2
o

Comm

LED

Function

Run

On: Device in measurement mode

Flashes + ERROR LED off: Device in warning
state, on hold, paused or low load state.

A display message with error code indicates the
cause (see Software Manual, chapter 11. Error
Lists and Device States).

Error

On: Device in error state.

A display message with error code indicates the
cause (see Software Manual, chapter 11. Error
Lists and Device States).

Canceled after reset or if error has been elimi-
nated.

Signal 1

Display depending on the selected function of
relay 1, possible functions:

Error, no product, alarm min., alarm max.,
measurement stopped, low load

Signal 2

Display depending on the selected function of
relay 2, possible functions:

Error, no product, alarm min., alarm max.,
measurement stopped, low load

Comm

Communication active, e.g. via RS232 and
RS485

24
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3.5.2 FlowCell

Figure 3-11:
FlowCell versions

Terminal block

The electrical connections of the LB 566 are located on a con-
nector strip in the wall cabinet. The terminal block can be ac-
cessed from the front by opening the cover of the housing. There,
you also find the power cut-off switch and the fuses. The high-
frequency terminals are located on the outside of the housing. All
other elements, especially the voltage-carrying elements (on the
motherboard) are provided with a protective cover.

The FlowCell is available in the nominal sizes of 50 to 150 mm
(see fig. 3-11). As connection, the versions V flange EN 1092-
1/11 or Hygiene milk pipe screw connection DIN 11853-1 are
available. For technical data please see chapter 6.2 Technical
Data Sensors.

C

A: with V flange EN 1092-1/11
B: with Hygiene milk pipe screw connection DIN 11853-1
C: with welding pipe

MicroPolar (++) LB 566
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The FlowCell consists of a sturdy stainless steel body. The micro-
wave transmitter and receiver are firmly welded to the outside of
the pipe. The entire product pipe is PTFE-coated and thus meets
the special requirements for use in food for use in food.

There are no objects that extend into the pipe (e.g. a measuring
sensor). Depending on the version, the FlowCell can be mounted
with the V flange, milk pipe screw connection or welding pipe to
the piping. For the versions with V flange, ASA adapter flanges
are available as accessory.

The FlowCell has two HF ports to feed in and output the micro-
wave signals. The input and output can be allocated as needed
(M-Tx, M-Rx). The microwave signals transmit the product over
the entire pipeline cross-section.

For all versions, the following accessories are available:
1. Pipe-mounted PT100 or Inline PT100
2. Conductivity measuring device

3. Sampling valve (combination with 1. and 2. possible)

Overview accessories (see also chapter 6.2):

Conductivity measuring
device

Inline PT100

26
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Sampling valve

Combination
Conductivity measuring
device with Sampling valve

Combination
Inline PT100 with
Sampling valve

MicroPolar (++) LB 566 27
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3.5.3 Container Probe

Figure 3-12:
Container probe

The container probe is available in a version with and without
flushing device (see Figure 3-12). The technical data are listed in
chapter 6.2 Technical Data Sensors.

LB 5651
with flushing device

LB 5650
without flushing device

A: High-frequency connections
B: Process connection, flanges of different sizes

Container probe type LB 5650 and type LB 5651

The container probe has been specially designed for concentra-
tion measurements in containers. Both measuring rods are im-
mersed into the product. Microwaves are emitted from one end
of the rod and received by the other end of the rod; they are
emitted only towards the opposite end of the rod. This directional
characteristic of the probe minimizes the interfering influence of
metal parts in the vicinity of the probe and allows installation if
only limited space is available. For example, the concentration of
sugar strike can be measured continuously to find the suitable
inoculation time.

The plastic caps of the measuring rods meet the special require-
ments for application in foodstuffs.

Two different probe types are available:

» The standard type is the container probe without flushing de-
vice.

» The flushing probe is used in processes where incrustations
are likely to occur, for example, due to increased depositions.
The flushing device prevents deposition on the microwave exit
windows.
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Figure 3-13:
Container probe LB 5650

PT100

NOTICE

Figure 3-14:
Front view
container probe

For the case depicted in Figure 3-13, the flow direction of the
product being measured must be perpendicular to the drawing
plane. This ensures a representative product between the meas-
uring rods, provided the product is mixed thoroughly.

Product

= s ™ Microwave
| [| 4 measuring field

= -Plastic caps
E
8 -
o 2. Pt100
; ua

...... 100mm )

-
= IL-:— =;:._’*'fi'|_i' e Container wall

HF connections

The container probe LB 5650 is the only one equipped with a
PT100 connection and can be connected to the evaluation unit via
a 4-core cable. The PT100 wiring diagram is described in chapter
4.6.1 Pin Configuration of the Connector Strip. To minimize the
danger of incrustation in the immediate vicinity of the measuring
rods, the container flush probe is not provided with a PT100.

Warning: Possible material damage!
Do not open the cover screws on the front of the container
probes, see Figure 3-14.

Probe flange
e.g. Container Probe DN65 / PN6

N - do not remove, only
N Sttming ©) in case of service by
: Berthold Technologies

PT100

MicroPolar (++) LB 566
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Figure 3-15:
Flushing probe
LB 5651

Container probe type LB 5651 with flushing device

The flushing probe LB 5661 has been designed for processes in
which depositions, for example, due to incrustations are likely to
occur on the probe.

The flushing probe has two flushing channels which keep the
measuring rods free from incrustations; this ensures that the mi-
crowaves come into direct contact with the product being meas-
ured. All probe parts coming into contact with the product meet
the special requirements for application in foodstuffs. Figure 3-
15 shows the probe design.

Warning: Disturbed communication signal! Possible material
damage!

When installing the probe with flushing, make sure that the HF
connector is always dry.

Microwave
measuring field

[ . Plastic caps
=2 —= " Rinsing medium
£
E
=
o
[as]
]
100mm
| i
- e S

o L TLLT 7 Container wall

4 x HF connections

2 % 3/8" Flushing connections, internal thread
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The flushing slit width is the same for both probe rods and is
depicted in Figure 3-16.

Flushing pipe

Plastic rods

Figure 3-16:
Rod head with
flushing pipe
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3.5.4 High-frequency Cable

High-frequency cables (HF cable) are used to transmit microwave
signals.

HF cables change their conductivity (for microwaves) with tem-
perature and would therefore produce measurement errors with
varying ambient temperature. This error is compensated for by
enabling the automatic cable compensation. The influences of the
ambient temperature on the signal cable are compensated for by
means of the reference cable. To this end, the sum of the refer-
ence cables has to match the length of the sum of the signal
cables.

Two different HF cable types of different lengths are available:

Version 1: The so-called HF-cable quad: It consists of four single
HF-cables of equal length, whose ends are terminated by one HF-
connector (N-type). Available cable lengths: 2, 4, 6 and 10 m
(see Figure 3-17).

The reference line of the HF cable on the probe side is short-
circuited using an N-connector (see Figure 3-18).

4 x N-connector 4 x N-connector
@18.5 mm

// Corrugated tube
y

0.35m 0.35m

Figure 3-17: Lengths 2,4,6 and 10 m
HF cable quad

v

Sensor side

Figure 3-18:

HF cable quad
probe side:

The ends of the

reference line

R-Rx and R-Tx are

short-circuited

using an

N-connector.

N-connector
(ID-no. 20608)
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Version 2: It consists of a single HF-cable whose ends are ter-
minated by an HF-connector (N-type). Available lengths: 2, 2.5,
3, 3.5 and 4 m (see Figure 3-19).

19 mm wrench
@ 10 mm

|
v
B H

Figure 3-19: Lengths 0.5to 4 m

HF cable

A
v

For further technical data see chapter 6.5 Technical Data HF-
Cable.

m During assembly, ensure that the end of the corrugated tube is

bent down on the probe side. By doing so, the ingress of fluids
into the corrugated tube is prevented.

Hygienic HF-cable For use in hygienic applications a hygienic HF-Quad-Cable is
available. It provides a complete sealing against fluids.

It is available in 2 or 4 m length.
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3.6 Assembly on a Pipeline

The evaluation unit is installed close to the FlowCell to keep the
HF cable between evaluation unit and probe as short as possible.
The shorter the cable connection, the better the stability of the
measurement. The standard length is 2 m and the maximum
length of the HF cable is 10 m. The HF cable must be at least 2
m long.

The FlowCell is integrated into the existing pipeline system or in
a bypass. The orientation of the FlowCell can either be vertical or
horizontal. To avoid possible sedimentary deposits, vertical in-
stallation in a riser is preferred (see Figure 3-20).

The installation should preferably be close to a sample sampling
point to ensure representative sampling for calibration.

A representative temperature signal (current signal or PT100)
should be connected to the evaluation unit for product tempera-
ture compensation.

Evaluation unit

@ ; . Sampling

Distance: < Product flow
typical 2 m = =)

Orientation:
HF-connections
_ facing down
e e
HF-cable quad =) T
Figure 3-20: = AN
Typical measurement Reference line U A
: Pipeline inline
arrangement on with N-connector ] or in bypass
a pipeline S
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3.7 Assembly on a Container

P
\'*‘._\/J \i/ o a > 60 mm

Figure 3-21:
Example:

Pipeline measurement
configuration on a
process container

The evaluation unit is installed in the immediate vicinity of the
container probe to keep the HF-cable between evaluation unit
and probe fairly short. The shorter the cable connection, the bet-
ter the stability of the measurement. The standard length is 2 m
and the maximum length of the HF cable is 10 m. The HF cable
must be at least 2 m long.

The installation should preferably be close to a sampling point to
ensure representative sampling for calibration. A representative
temperature signal (current signal or PT100) should be connected
to the evaluation unit for a possibly required product temperature
compensation.

Our example in Figure 3-21 shows the measurement configura-
tion on a process container. The probe is fixed to the container
wall using a flange coupling so that both measuring rods are im-
mersed into the product.

Process container

Distance typical 4 m

e | B .
(___v;:'.{‘x___;/' (no radiation heat)

R PT100
| Wl (== :
% = . HF quad cable

Product iy
~NI = N Microwave ™

| measuring field ",
‘ _Ed PT100

s | -

| | e

e = _ . 7
.- A _—| — .'/' =
Container wall * b ) ay )

HF connections
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4.1 Transport

NOTICE

Warning: Possible material damage!
System parts may get damaged during transportation!

Transport all components in their original packaging.
Protect parts against shocks.

In particular, the measuring rods of the container probes must
be protected against mechanical shock!

After unpacking, make sure all parts listed on the packing list
have been delivered and show no sign of damage; if necessary,
clean these parts.

If you detect any damage, please notify the forwarder and the
manufacturer immediately.

The weight of the system components may exceed 25 kg, de-

pending on the version. We recommend, therefore, that you
wear safety boots.
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4.2 Commissioning the FlowCell

4.2.1 Installing the FlowCell

/\ WARNING

Danger of injury from leaking operating medium.

The FlowCell must be mounted correctly.

In particular, the correct tightening torque for the flange screws
must be observed.

Requirements for the hygienic installation of the FlowCell:

>

>

The mounting position must guarantee self-draining proper-
ties.

The device has been developed for Cleaning in Place (CIP)
applications and must not be dismantled for cleaning.

Do not use cleaning equipment which are scraping or abrasive
to avoid damage of product contact surfaces.

Do not use aggressive cleaning agents or chemical which can
affect the product contact surface.

The customer is obligated to clean the FlowCell appropiately
before it comes into contact with food.

To meet the requirements for EHEDG certification, the sensor
must be connected with process connections in accordance
with the EHEDG position paper entitled "Easy Cleanable Pipe
Couplings and Process Connections" (www.ehedg.org).

Note the following points when installing the FlowCell:

>

>

>

The FlowCell is integrated at a suitable location in the pipeline
system. Keep in mind that material sampling directly behind
the FlowCell should be possible for calibration.

The FlowCell should be installed in a vertical riser, if possible.
It must be ensured that material deposits cannot form on the
pipe walls and no bubble formation occurs in the product.

When aligned horizontally, the drainability of the pipeline has
to be respected. To ensure this, the FlowCell must be
mounted acc. to fig. 4-2.

There should be a straight pipe section of at least 300 mm
and equal nominal width before and after the FlowCell to en-
sure a fairly homogeneous flow profile and to rule out possibly
occurring microwave reflections in the pipeline. Also, not fit-
tings must be installed in these pipe sections.

MicroPolar (++) LB 566
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» No gas inclusions should be present in the product. If gas

bubbles cannot be ruled out, a pressure of at least 4 bar is
required in the pipeline to minimize the influence of gas bub-
bles. Please observe the max. permissible operating pressure,
see chapter 6.2 Technical Data Sensors.

The high-frequency cables should preferably be connected to
the FlowCell from below to prevent flowing water from getting
to the connection sockets.

The signal and reference cable should as far as possible follow
the same path to make sure both cables are exposed to the
same temperature and should not come into contact with hot
pipelines. We recommend installing the HF cable through a
single protection tube. If you are working with the HF cable
quad, this function is taken over in good approximation by the
corrugated tube.
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FlowCell

Orientation:

HF connections
facing down

Abb. 4-1:

Installation in a
vertical riser

min. 300 mm

i «—Sampling point

Material flow

. Flange
— 200 ... 250 Nm

<« HF connections
max. 2 Nm

M-Tx
[M-Rx)

L=

Wrong arrangement!

Abb. 4-2:

Horizontal installation: The
drainability of the pipeline
must be respected. To en-

sure this, the FlowCell must
not be rotated.

Pipeline inline
or bypass

Correct arrangement!

s
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4.2.2 Installing the Evaluation Unit

Note the following points when installing the evaluation unit:

> Position the evaluation unit depending on the length of the HF
cable in the vicinity of the microwave probe.

» The evaluation unit has to be protected against vibrations. In
some cases, it is advisable to set up the evaluation unit on a
stand separated from the pipeline system.

» For instrument installation you should foresee a cutoff device
to allow easy and quick disconnection of the device from the
power supply.

» Provide an automatic separating device (line circuit breaker)
that disconnects the unit from power within 0.03 seconds in
case of failure. The separating device must be matched to the
cable cross-section of the supply line, but at least it must be
designed for 1 A continuous current.

» When installing the evaluation unit on a crystallizer, use a
distance rail to minimize the thermal radiation and conduc-
tion. See Figure 4-3:

» For outdoor applications, the evaluation unit must be pro-
tected from direct sunlight and rain, for example by a suitable
shelter.

Insulation container wall

!

y

< Spacer

Figure 4-3: < Evaluation unit
View from above:

Installation of the
evaluation unit on a
hot container wall
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4.2.3 Connecting

Version 1

Version 2

the HF Cable

The FlowCell is connected with the evaluation unit via the HF ca-
bles. Two different options are available:

Version 1: 1 x HF cable quad and 1 x N-connector
Version 2: 2 x HF cables (as signal cable)

1 x HF cable (as reference cable)

The decision for a certain cable version is taken by Berthold Tech-
nologies in the planning stage. It is subject to the application and
the desired distance between evaluation unit and FlowCell.

Prerequisite for a correct measurement is the correct installation
of cables! Please keep in mind:

@ TIP

Make sure the cable does not get into contact with hot pipes
over the entire length (corrugated tube and single cable section
after splitting), e.g. direct contact with the device wall (not in-
sulated). This will ensure that all individual cables are exposed
to the same ambient conditions and that the compensation of
the cable drift works properly.

Never bend the HF cable! The bending radius should not be less
than 100 mm. Fix the HF cable with cable binders or other suit-
able means, so that the cable cannot slip anymore!

During assembly, ensure that the end of the corrugated tube is
bent down on the probe side. By doing so, the ingress of fluids
into the corrugated tube is prevented.

The HF cable quad and the HF connectors on the evaluation unit
are labeled. Connect the FlowCell to the evaluation unit as
shown in Figure 4-4; only cables with identical labeling can be
combined. The two connections on the FlowCell are not labeled,
the assignment of both cable connectors M-Tx and M-Rx is arbi-
trary. Connect the cable connectors R-Tx and R-Mx with the N-
connector (short-circuited).

Connect the FlowCell to the evaluation unit as shown in Figure
4-5; make sure that the reference cable (ring line) is connected
to R-Tx and R-Mx.

The reference cable must be as long as the sum of both signal
cables.

MicroPolar (++) LB 566
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Evaluation unit
Bottom side

®see e
MFxe M-Tx RJx RRx

» x % x
i 3 Ll o«
= 4 [id

< Flange
200 ... 250 Nm

FlowCell
HF connections
+ max. 2 Nm
Bending radius —
g HF cable quad =
e [ (standard 2 m) =3
Abb. 4-4:
FlowCell connection, Reference line
version 1 with N-connector
Evaluation unit
Bottom side
. TEE. e _ [
MRx M-Tx RJIx RRx
L I ) L ] L |
- : : = . Flange
200 ... 250 Nm

FlowCell

HF connections
max. 2 Nm

1+ Reference cable

Bending radius 1

min. 100 mm s e
Abb. 4-5.' 1 2 xsignal cable
FlowCell connection, (standard 2 m)
version 2

Hand tighten all screwed connections of the HF cable (2 Nm =
0.2 kg/m)! Before tightening, carefully screw on the cable by
hand. Caution! Threaded joint jams easily.

Check occasionally if the screwed connection is still properly
tightened. If the installation is exposed to vibrations, the screwed
connection may come loose and this may result in inaccurate
measurements or corrosion of the connections.

As long as the cables are not connected, the coaxial sockets have
to be covered with plastic caps and the cable connectors have to
be protected against moisture and dirt.
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4.3 Commissioning the Container Probe

4.3.1 Installing the Container Probe

/\ WARNING

Danger of injury from leaking operating medium.
The Container probe must be mounted correctly.

In particular, the correct tightening torque for the flange screws
must be observed.

For installation of the probes, please keep in mind:

» Select the installation site such that good mixing and a ho-
mogeneous product are ensured and no bubbles are present
in the probe. A sample tap should be available in the direct
vicinity to allow representative sampling.

» The probe must be flanged to the container so that the mate-
rial to be measured flows between the two measuring rods.
That means the fork (both measuring rods) must be installed
perpendicular to the material flow.

» The distance between the measuring rod tips and any metal-
ized walls (heating element, stirrer, container wall) should be
at least 60 mm.

» The following mounting hole dimensions in the fitting
flange are required for installation of the probe:

Flange Minimum mounting hole size @ (mm)
DN 65/ PN 6 102 £0.3
others 104 + 0.5

» For further installation dimensions, such as the required in-
stallation depth, please refer to chapter 8.6 and 8.7 Assembly
Sheets.

» Use the appropriate flat gasket (standard accessory) to com-
pensate for minor surface tolerances in the fitting flange.

Installation on process containers

Figure 3-26 shows the position of the container probe on the
container. This position is also valid for the container flush
probe. Follow the instructions in chapter 3.9 Assembly on a
Container.

The assembly sheets in chapters 8.6 and 8.7 include all the in-
formation required for installation.

MicroPolar (++) LB 566
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Dismounting in the
event of a stuck
flange

Depending on the process, the probe flange may stick to the
process flange. In such case, during the dismounting process,
remove the two eyebolts first. Then insert two longer screws
(M8) into their bore holes up to the process flange. If you con-
tinue to rotate the screws, you will push the probe away from
the process flange.

Installation in pipelines

Container probes can be installed in pipelines with a nominal
width > 200 mm using an adapter flange. Note the position and
orientation of the container probe, see the technical drawings in
chapter 8.4.7 and 8.5.6 Installation Situation in Pipelines.

Connecting the flushing pipes

The container probe with flushing device has two flushing con-
nections with G3/8" female thread (DIN ISO 228-1). The flushing
connections should be sealed only at this thread. Sealing the
probe cover, for example with silicone, is not permitted.

If the flushing pipe is not connected, the container probe must
be closed with a blind plug.

Flushing parameters (only for flushing probe)

The degree of deposition or incrustation is essential for the flush
settings, i.e. flush interval and flush duration. The flushing pa-
rameters must be matched to the product and the process.

The following product and process independent flushing parame-
ters must be strictly adhered to:

Flush solution Water, condensate

Temperature of | Maximum 120°C
flush solution

Pressure >3 bar, max. 8 bar
Fittings 2 x G3/8" female thread (DIN ISO 228-1)
Supply pipe > 1/2 inch

In general: The flushing connections can be flushed simultane-
ously or sequentially. The flushing parameters are valid for each
flushing connection.

44
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The flush duration has to take into account possible inertias of
the system, e.g. valve openings. The flush supply pipes must

be well insulated to prevent that the flush solution is initially
colder.

Amounts of water With a 5 bar flushing pressure, the amount of water per flushing
connector is approximately 0.8 liters per second.

4.3.2 Setting Up the Evaluation Unit

Set up the evaluation unit as described in chapter 4.2.2.

4.3.3 Connecting the HF Cable

Connect the container probe to the evaluation unit via the HF
cable quad.

Prerequisite for a correct measurement is the correct installation
of cables! Please keep in mind:

@ TIP

Make sure the cable does not get into contact with hot pipes
over the entire length (corrugated tube and single cable section
after splitting), e.g. direct contact with the device wall (not in-
sulated). This will ensure that all individual cables are exposed
to the same ambient conditions and that the compensation of
the cable drift works properly.

NOTICE Never bend the HF cable! The bending radius should not be less

than 100 mm. Fix the HF cable with cable binders or other suit-
able means, so that the cable cannot slip anymore!

The HF cables and the HF connections on the evaluation unit and
on the probe are labeled. Connect the probe to the evaluation
unit as shown in Figure 4-6; only cables with identical labeling
can be combined.
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Figure 4-6:
Connecting the

container probe

to the
evaluation unit

Evaluation unit, underside

MRX  M.Tx

.!.. ii’ g 3 .‘:, j-'!-.
RTIx  R-Rx

s .T"

T.
|

‘ AT
| —
| —1
Microwave : S | ™
measuring field- = -
3 | HF quad cable

Hand tighten all screwed connections of the HF cable (2 Nm =
0.2 kg/m)! Before tightening, carefully screw on the cable by
hand. Caution! Threaded joint jams easily.

Check occasionally if the screwed connection is still properly
tightened. If the installation is exposed to vibrations, the screwed
connection may come loose and this may result in inaccurate
measurements or corrosion of the connections.

As long as the cables are not connected, the coaxial sockets have
to be covered immediately with plastic caps and the cable con-
nectors have to be protected by suitable provisions against mois-
ture and dirt.
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4.5 Connecting the Evaluation Unit

/\ WARNING

&)

Electrical hazards:

Disconnect power to rule out any contact with live parts during
installation and servicing.

Turn off power before opening the instrument.

NEVER work on open and live instruments.

Caution! Potential hazards, material damage!
Device type:
LB 566-12 MicroPolar ++ (ID no. 51833-02)

When connecting the 24 V DC power supply, the + and - poles
must be connected correctly. There is no reverse polarity pro-
tection!

The line cross-section the for power supply must be at least 1.0
mm?.

» Connect all desired input and output signals to the terminal
strip as shown on the following pages. Use the M feed-through
to keep the degree of protection.

» Check if the voltage indicated on the type plate matches your
local supply voltage.

» Connect the deenergized power cable to the terminals 3(L1),
2(N) and 1(PE).

» Verify that the test switch (power interruption) is in position
"ON" (see Figure 5-1).

» Close the instrument housing and turn on the power supply.

MicroPolar (++) LB 566
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4.5.1 Pin Configuration of the Connector Strip

Figure 4-7:
LB 566 wiring diagram

The connector strip of the evaluation unit includes the following
terminals:

+ +
+ +
Fuse ™~ o~ + + -
2.08/tr. Reiais 2 5. = 4+ - om Yy
e .= S o
8i2 Sit oz e &£ £ &
TE v e == =E
$E @28 2222
5% ¢ 5& 2.2 595%
T T O O € oo oo oo
16 17 18 19 20| 1212223242526 27
i 2 3 . — T
4 5 86 7 8 9 0 1112 13 14 15
PE N L% o ﬁ@@@@@*g
[ Bt A L *5’;
Line in & Wweg SEsa OO
g - 3 = = — [ — E
1. I re sov-250v . S® 2 = w6
2, DC 18-36¥ Relais 1 e f ® P20 GG L
— or [ Sn nwm
AC 24v 11D/-20% Ea 3 o580
(19.2v - 26,44 3
40-440Hz

Power supply: Terminals 3 (L1,+), 2 (N,-) and 1 (PE,® )

For MicroPolar, depending on device type, see name plate on the
housing outer wall.
1.) 100...240 V AC, 45...65 Hz
2.) 24V DC: 18..36 V
24 V AC: -20%, +5%, 40...440 Hz

For MicroPolar ++, depending on device type, see name plate on
the housing outer wall.

1.) 100...240 V AC, 45...65 Hz

2.) 24 V DC: 18..36 V, no reverse polarity protection

Current input no. 1 (terminals 20+ and 8-), insulated
Current input no. 2 (terminals 22+ and 10-), not insulated

Input as 0/4 - 20 mA signal. For example, for temperature com-
pensation or reference signal recording.

Current output no. 1 (terminals 27+ and 15-), insulated
Output as 4 - 20 mA signal. Output options: Concentrations (1 /
2), current input signals (1 / 2), PT100 signal, mass flow

Current output no. 2 (terminals 19+ and 7-), insulated

Output as 0/4 - 20 mA signal. Output options same as for current
input no. 1.
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PT100 (terminals 23+ and 11-)

Connection for temperature measurement.

When commissioning the container probe, connect the 4-core
cable of the PT100 to the connector strip of the evaluation (see
fig. 4-8). Connect the other end of the cable with the corre-
sponding plug on the container probe (see fig. 4-6).

black
{23},__/ brown
Figure 4-8:  |Evaluation unit PT100 sensor
PT100 connection Connector strip in the
container probe (11)  blue container probe
white
( ) Terminal no.
NOTICE In the delivered state, the PT100 cable has a length of 10 me-
ters. We recommend shortening the cable to the required

length.
Combine the two core pairs in accordance with figure 4-8.

After connection of the PT100 cable, the included ferrite core
must be wound around the cable. The applicable position is
within the housing, as close as possible to the cable bushing.

Figure 4-9:
Ferrite core

<

Digital input 1: DI1 (terminals 24+ and 12-)
Only for potential-free contacts! Configuration options:

» No function

» Measurement: Start (closed) and stop (open)

Digital input 2: DI2 (terminals 25+ and 13-)
Only for potential-free contacts! Configuration options:

» No function
» Average value: hold (closed) and continue averaging (open)

» Product selection: product 1 (open) and product 2 (closed)
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Digital input 3: DI3 (terminals 26+ and 14-)
Only for potential-free contacts! Configuration options:

> No function

> Start sampling, open: no action, closed: unique measurement
starts

» Product selection

Relay 1: (Terminals 4, 5 and 6) and
Relay 2: (Terminals 16, 17 and 18)
Changeover contacts (SPDT), insulated, configuration option:
» No function
Error message
Stop measurement

>
>
» Limit value min. and max.
> No product

>

Below load limit

RS485 interface (terminals 21 (RS1) and 9 (RS2)) and
RS232 interface (on instrument underside)

Serial data interface for output of the live data (all readings for
every sweep (measuring cycle), the protocol and data logs.

Data format: Data transfer rate 38400 baud, 8 data bits, 1 stop
bit, no parity, no handshake

4.5.2 Digital Outputs, Relay

The status of the measurement is output via two relays:
» Error

» Alarm (alarm min. and max.)

» No product

On the Plausibility menu, you can enter a min. attenuation for
pause detection (e.g. for process pause, no product present); if
this value is not reached, ,No product" is signaled via a relay and
the current output drops to 0 or 4 mA.

» Measurement stopped

> Below load

The respective switching state is also signaled via LEDs on the
front panel (LEDs signal 1 and 2).
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Relay no. | Error, alarm, no product, | Normal
measurement stopped,
Below load, currentless
condition

The relays with changeover contacts can either be operated as
make contact, terminals 4 & 5 (open at error, alarm ...) or as
break contact, terminals 5 & 6 (closed at error, alarm ...).
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Chapter 5. Service instructions

5.1 General Information

A malfunction of the measuring system is not always due to a
defect in the instrument. Often the error is caused by incorrect
operation, improper installation or irregularities in the product
being measured. If a malfunction occurs, anyway, the measuring
system helps you to identify and eliminate errors by displaying
error messages on the display, indicating operator errors and de-
fects of the electronics.

Defective modules of the evaluation unit cannot usually be re-
paired but must be replaced. The microwave module is firmly
bolted to a screening hood and must not be opened.

For device disposal, please contact the Berthold Service and ap-
ply for a recycling passport.
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5.2 Wear Parts

Figure 5-1:
PT100 connection
container probe

The evaluation unit does not include any parts that are subject to
wear or components that require special maintenance.

The plastic caps of the measuring rods of the container probes
and the PEEK Microwave windows of the FlowCell may be subject
to abrasion over the course of time. A low to medium abrasive
influences the measurement only very little and can be compen-
sated for by a calibration. Therefore, check the wear parts in in-
tervals of about 2 years. In case of heavy wear, the plastic caps
of the measuring rods of the container probe and the PEEK Mi-
crowave windows of the FlowCell can be replaced.

Replacing the plastic caps of the measuring rods

1 Unscrew the two plastic caps from the measuring rods and
remove the four sealing rings (see figure 5-1, yellow arrow).

2 Clean the four grooves of the sealing rings with a lint-free (if
necessary wet) cloth.

3 For each measuring rod, insert two new sealing rings into the
grooves.

4 Screw on the two new plastic caps.

Caps set for container probe

Id.-Nr. 66049-S 2 pieces of PEEK plastic caps with 4 sealing rings
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Figure 5-2:
Antenna and Microwave
window

o-ring OR 60x3 EPDM 10 Shore FDA
or

o-ring 60x3 HNBR FDA compliant

Figure 5-3:
Assembly Microwave
window

Replacing the Microwave windows of the FlowCell
Open the fixing clamp (see fig. 5-2, item 1).

Remove the antenna (see fig. 5-2, item 2), the microwave
window (see fig. 5-2, item 3) and the sealing O- rings.

Attach the new microwave window, the new sealing O-rings
and the antenna to the FlowCell with the fixing clamp accord-
ing to fig. 5-3. HNBR o-ring must be used instead of EPDM o-
ring once a fat/grease content of 8 % is exceeded.

AL
| RS
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PEEK Microwave window (FDA) O-ring 68x1,7

or PEEK GF3098 Microwave window

NBR70 Shore P583

HF Antenna

o-ring OR 54x2.5
SIMRIT 72 NBR872

Fixing clamp

MicroPolar (++) LB 566
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O-ring 68x1,7
NBR70 Shore P583 HF Antenna

/

o-ring OR 60x3 EPDM 10 Shore FDA =)
or

."ll : -
/
o-ring 60x3 HNER FDA compliant
\\
PEEK %
EHEDG window . %;:o\\
N5 = ™ \\

o-ring OR 54x2,5
SIMRIT 72 NBRBT2

Figure 5-4:
Assembly Microwave
with PEEK window

/
Fixing clamp
NOTICE It is recommended to always change the complete set of sealing
O-rings.

HNBR o-ring must be used instead of EPDM o-ring once a
NOTICE fat/grease content of 8 % is exceeded.

Microwave windows set for FlowCell

ID no. 66624-S 2 pieces of PEEK Microwave windows with 8
sealing O-rings
ID no. 66625-S 2 pieces of PEEK Microwave windows GF30

glass fibre reinforced with 8 sealing O-rings

ID no. 75514-S 2 pieces of PEEK EHEDG Microwave windows
with 8 sealing O-rings

5.3 Instrument Cleaning

Clean all system components exclusively with a damp cloth with
no chemical cleaning agent. Parts coming into contact with the
product (during regular operation) can be cleaned with warm wa-
ter, taking into account the temperature limits, see chapter 6.2
Technical Data Sensors.
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5.4 Battery

If the measuring system LB 566 is a long time without power
supply (power failure or disconnected from the mains supply),
the system clock is powered by the lithium battery on the moth-
erboard.

If the battery voltage is no longer sufficient, the error message
CODE 14 "Battery voltage" appears after a restart of the evalua-
tion unit. After acknowledging the error message, the unit con-
tinues to work properly; however, the date and time should be
checked and corrected, if necessary. Measurement data that are
output via a serial interface can be fatally damaged by incorrect
date and time information. We recommend changing the batter-
ies immediately.

The service life of the battery, even under continuous stress, is
approximately 8 years. Replacement of batteries must be carried
out in a device disconnected from mains.

Battery type: 3 Volt lithium cell (button cell), type CR2032

MicroPolar (++) LB 566
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5.5 Fuse Replacement

NOTICE

Figure 5-4:
View with open
housing wall
MicroPolar

The mains fuses of the LB 566 are located in the wall housing.
Replace the fuses only if the instrument is disconnected from

mains.

Use only fuses with the correct rating, see chapter 6.1

Spare fuses must match the rating specified by the device man-
ufacturer. Short-circuiting or manipulation is not permitted.

N F—
' '
o o
Protective cover
o |
Test switch o o - Motherboard
al .
Fuses 0
V ] < EEprom
= - be pulled
Line connector —~ @ %-_ (can be pulled off)
1 1 L ‘

Feed-through for
line connector

Terminal strip
(can be pulled off)

¥/%@@@@@§4

Battery
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General specifications

Method

Microwave transmission measurement

Operating fre-
quency

2.4 - 2.5 GHz (ISM band), depending on
local regulations

Transmission

MicroPolar: < 0.1 mW (< - 10 dB)

power MicroPolar ++: < 10 mW (< 10 dBm)
All coaxial line power
Application Concentration / moisture measurement in

containers and pipelines

6.1 Technical Data Evaluation Unit

Evaluation unit

Housing

Wall housing made of stainless steel, see
dimensional drawing in chapter 8

MicroPolar:
HxWxD: 300 x 323 x 140 mm

MicroPolar++:
HxWxD: 400 x 338 x 170 mm

Protection type

IP 65

Weight

MicroPolar: approx. 6.5 kg
MicroPolar ++: approx. 8.0 kg

Ambient conditions
during operation

-20 ... +60 °C ( 253 K ...333 K),
no condensation

Relative humidity: max. 80 %
Altitude: max. 2000 m

Ambient conditions
during storage

-20 ... 470 °C ( 253 K ...343 K),
no condensation

Relative humidity: max. 80 %

Achievable < 0.2 weight % (standard deviation)

accuracy depending on product and sensor

Display Dot matrix LC display, 114 mm x 64 mm,
240 x 128 pixels, with back-lighting, au-
tomatic contrast setting

Keyboard Freely accessible foil keypad, light-stable

and weatherproof: alphanumeric key-
board and 4 softkeys (software-assigned
buttons)
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Power supply

For Micro Polar, depending on device type:
1.) 100 ... 240 V AC, 45 ... 65 Hz

2.) 24V DC: 18...36 V;
24 \/ AC: -20%, +5%, 40 ... 440 Hz

For MicroPolar++, depending on device type:
1.) 100 ...240 V AC, 45...65 Hz

2.) 24V DC: 18...36 V, no reverse polarity
protection

Power consumption

For Micro Polar:

max. 30 VA (AC/DC), depending on
configuration

For MicroPolar ++:

max. (48/60) VA (AC/DC), depending on
configuration

Fuses

For Micro Polar:
2 x 2.0 A/ slow-blow
For MicroPolar ++:

2 x 2.0 A/ slow-blow at 100 ... 240 V AC or
2 x 6.3 A/ slow-blow at 24 V DC

Battery type

3 V Lithium button cell, type CR2032

Measured value

e.g. concentration, dry matter content

Inputs and outputs

Cable cross-section

min. 1.0 mm2 (mains supply)

Cable feed-through

2 x M20x1.5 for cable 5...14 mm (depending
on application)
4 x M16x1.5 for cable 5 ...8 mm (depending
on application)

Sensor connection

Inputs and outputs for signal and reference
channel, 50 & N-socket

HF cable

Cable lengths: 2, 4, 6 and 10 m; 50 Q ; both
sides with 4 N connectors

Current input

2 x current input 0/4 ...20 mA, ohmic re-
sistance 50 Q, 1x insulated, 1x instrument
ground

e.g. for temperature compensation

Current output

Current output 1: 4...20 mA, ohmic re-
sistance max. 800 Q, insulated

Current output 2: 0/4...20 mA, ohmic re-
sistance max. 800 Q, insulated

e.g. for measured value or temperature out-
put

PT100 connection

Measuring range: -50 ... +200 °C (223 ...
473 K); measurement tolerance: < 0.4 °C

MicroPolar (++) LB 566
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Digital input

3 x digital inputs (DI1..3), for floating con-
nectors (do not connect to a power supply).

Configuration options:

DI1: none, measurement start/stop

DI2: none, measurement hold, product selec-
tion

DI3: none, sampling, product selection

Function description:

1. Measurement (Start/Stop), open: Meas-
urement stopped, closed: Measurement
started and/or measurement running

2. Hold measurement, open: measurement
running, closed: measurement stopped,
i.e. average values and current output are
held

3. Product selection via a DI:
open: Product 1 (P1), closed: P2

Product selection via two DI’s:
DI2 & DI3 open: P1

DI2 closed & DI3 open: P2
DI2 open & DI3 closed: P3
DI2 & DI3 closed: P4

4. Start sampling: open: no actions, closed:
single measurement starts

Relay outputs

2 x relays (SPDT), insulated

Configuration options:

- Collective failure message

- Stop measurement

- Limit value (min. and max.)
- No product

- Low load

Load capacity:
AC: max. 400VA

DC: max. 90W

AC/DC: max. 250V, max. 2A, non-inductive
> 150V: voltage must be grounded

The cable used at the relay output must corre-
spond to a mains cable.

Restrictions at 24 V AC/DC (DC: 18 ...36 V;
AC: 24 V +5 %, -20 %) mains supply, if the
ground conductor is not connected to terminal

1 (PE):
AC: max. 50 V

DC: max. 70 V

Serial interfaces

RS232 on the bottom side
RS485 via terminal strip

Data format: 38400 Bd, no handshake, 8 data
bits, 1 stop bit, no parity
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6.2 Technical Data Sensors

FlowCell

Application Microwave FlowCell with various nominal diame-
ters and flanges for concentration measurement
on pipelines

Material Inline housing made of stainless steel 1.4404 pol-

ished (AISI 316L)
Mikrowave windows made of PEEK
Product touching sealing made of EPDM

Process coupling

Three versions:

1. Hygiene milk pipe screw connection DIN
11853-1
EHEDG certified

2. Flange according to EN 1092-1/11 (V flange)
FDA-approved materials

3. Welding pipe

Optional adapter for the V flange version with ASA

flange

Process pressure

up to 16 bar (relative)

Temperature range

Product temperature: 10...130 °C (283...403 K),
temporarily up to 140

Ambient temperature: -20...60 °C (253...333 K)
Storage temperature: 10...80 °C (283...353 K)

Connections

2 X HF connections: N female, 50 Q
for HF cable with max. 10 m length

Versions

Nominal pipe widths from 50 ... 150 mm

Dimensions

See dimensional drawings in chapter 8.

MicroPolar (++) LB 566
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Overview FlowCells with V flange

Designation ID no. Nominal | Flange Pressure
width [bar]
[mm]

LB 5660-102-00x |66744-001 |50 DN 50/ PN 16

LB 5660-202-00x |66744-002 |65 DN 65/ PN 16

LB 5660-302-00x |66744-003 |80 DN 80/ PN 16

LB 5660-402-00x |66744-004 |100 DN 100/ PN 16

LB 5660-502-00x |66744-005|125 DN 125/ PN 16

LB 5660-602-00x |66744-006 | 150 DN 150/ PN 16

LB 5660-402-200 |66744-031|100 DN 100 16

FlowCell Vfl. FDA

Immersion cap

LB 5660-502-200 |66744-032 |125 DN 125

FlowCell Vfl. FDA

Immersion cap

LB 5660-602-200 |66744-033|150 DN 150

FlowCell Vfl. FDA

Immersion cap

Overview FlowCells with Hygi

ene milk pipe screw connection

Designation ID no. Nominal width [mm] Pressure
[bar]

LB 5660-112-00x |66744-013 |50

LB 5660-212-00x |66744-014 |65

LB 5660-312-00x |66744-015 |80

LB 5660-412-00x |66744-016 |100

LB 5660-512-00x |66744-017 |125

LB 5660-612-00x |66744-018 |150

LB 5660-412-200 |66744-034 |100 16

G-BS-M Immersion

cap (hygienic)

LB 5660-512-200 |66744-035|125

G-BS-M Immersion

cap (hygienic)

LB 5660-612-200 |66744-036 |150

G-BS-M Immersion
cap (hygienic)
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Overview FlowCells with welding pipe

Designation ID no. Nominal width [mm] | Pressure [bar]
LB 5660-132-00X 66744-025 |50

LB 5660-232-00X 66744-026 |65

LB 5660-332-00X 66744-027 |80

LB 5660-432-00X 66744-028 |100

LB 5660-532-00X 66744-029 |125

LB 5660-632-00X 66744-030 |[150

LB 5660-432-200 66744-037 |100 16
Immersion cap (hy-

gienic)

LB 5660-532-200 66744-038 |[125

Immersion cap (hy-

gienic)

LB 5660-532-200 66744-039 |150

Immersion cap (hy-

gienic)

Overwiew Microwave windows set
The microwave windows of the FlowCell are available in a reinforced glass fi-
bres design for applications with a high grade of abrasion. This design is not
approved for the food sector.

ID no. Description

66624-S 2 pieces of PEEK Microwave windows with 6 seal-
ing O-rings

66625-S 2 pieces of PEEK Microwave windows GF30 glass
fibre reinforced with 6 sealing O-rings

75514-S 2 pieces of PEEK EHEDG Microwave windows with
6 sealing O-rings

NOTICE Probes with PEEK EHEDG Microwave windows can only be used

from a nominal width of DN100.
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Overview ASA flange adapter

Designation ID no.
ASA flange adapter set for Flow Cell 50 62324
ASA flange adapter set for Flow Cell 65 62319
ASA flange adapter set for Flow Cell 80 62328
ASA flange adapter set for Flow Cell 100 62331
ASA flange adapter set for Flow Cell 150 62335
The kit consists of two adapters, screws and two seals.

Overview Inline housing, FDA

for temperature or conductivity sensors or sampling valve

Designation VAL SHE
Id.-Nr. Id.-Nr.
Inline housing for Flowcell 50 67078 67084
Inline housing for Flowcell 65 67079 67085
Inline housing for Flowcell 80 67080 67086
Inline housing for Flowcell 100 67081 67087
Inline housing for Flowcell 125 67082 67088
Inline housing for Flowcell 150 67083 67089

Overview surface temperature sensor DN 50
Self-adhesive PT100 temperature sensor with fixing material
Connection cable 10 m, 4-wire (loose ends)

Temperature range: -50 - +200 °C

Designation Id.-Nr.

Self-adhesive temperature sensor for DN 50 66655

Self-adhesive temperature sensor for DN 65 66656

Self-adhesive temperature sensor for DN 80 66657

Self-adhesive temperature sensor for DN 100 |66658

Self-adhesive temperature sensor for DN 125 | 66659

Self-adhesive temperature sensor for DN 150 |66660
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Overview sensors

Designation Id.-Nr.

Conductivity sensor hygienic, Clamp-flange 66693

Inductive conductivity measuring device
for liquid media in hygienic applications
Measurement range: 0-999 mS/cm
Process connection: Clamp-flange
Process pressure: Max. 16 bar

Power supply: 18-36 V DC, max. 190 mA
Output: 4-20 mA

Temperature sensor EHEDG, Clamp-flange 66694

PT100 temperature sensor for hygienic applica-
tions

Measurement range: -50 - +250 °C

Length 20 mm, diameter 4 mm

Process connection: Clamp-flange

With connection cable 10 m (loose ends)

Overview Sampling valve and accessories

Designation Id.-Nr.

Sampling valve aseptic, Clamp-flange 66738

Aseptic Inline Sampling valve

Stainless steel 1.4404 (AISI 316L), bellows
PTFE

Discharge port S-DN 10

without flushing connection

Process connection: Clamp-flange

Clamp-blind flange 66737

Clamp-blind flange for Inline housing DN 50-
150
Stainless steel 1.4306 (AISI 304L)

Clamp coupling 66736

1 piece Clamp coupling for Inline housing
DN 50-150
Stainless steel 1.4306 (AISI 304L)
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Container Probes

Application Container probes with and without flushing device
for concentration measurement in process con-
tainers and pipelines with nominal width > 200
mm.

Material Plastic caps, stainless steel

PT100 connection cable: Silicon / Teflon

Process coupling

Flange according to DIN EN 1092 type 05
DN65 / PN6, DN 80, 100, 150 / PN16;

ASA flange 2.5"” / 150 PSI
(More on request)

Process pressure

Up to 16 bar, depending on model

Temperature range

Product temperature: 10...120 °C (283...393 K)
Ambient temperature: -20...60 °C (253...333 K)
Storage temperature: 10...80 °C (283...353 K)

Connections

4 x HF connections: N female, 50 Q
for HF cable with max. 10 m length

Dimensions See dimensional drawings in chapter 8.
Accessory sealing washer

Material Klingersil C-4400

Thickness 3 mm

Caps set for container probe

Id.-Nr. 66049-S

2 pieces of PEEK plastic caps with 4 sealing rings

Overview container probes and sealing washers

Designation ID no. Flange Pres- ID no.
sure Seals
[bar]
LB 5650-01 65464-01 DN 65 / PN6 6 32175
LB 5650-02 65464-02 DN 80 / PN16 16 33717
LB 5650-03 65464-03 DN 100 / PN16 16 46661
LB 5650-04 65464-04 DN 150 / PN16 16 46664
LB 5650-05 65464-05 ASA 2.5" / 150 PSI 16 46665
LB 5650-09 65464-09 ASA 3"/ 150 PSI 16 50659
LB 5651-01 65937-01 DN 65 / PN6 6 32175
LB 5651-02 65937-02 DN 80 / PN16 16 33717
LB 5651-03 65937-03 DN 100 / PN16 16 46661
LB 5651-04 65937-04 DN 150 / PN16 16 46664
LB 5651-05 65937-05 ASA 2.5” / 150 PSI 16 46665

68

MicroPolar (++) LB 566




(8erTHOLD

Chapter 6. Technical Data

6.3 Technical Data HF Cable

HF cable Quad

Material

Corrugated tube: Polyamide (PAG6)
Cable sheath: Polyethylene (PE)

Protection type

IP 66

Temperature In operation: -30 ... +70 °C
When installing: -20... +70 °C

Cable length [m] ID no.

2 43431

4 43432

6 43433

8 43434

10 43435

HF-Kabel Quad, hygienic

Material

Corrugated tube: Polyamide (PA6)
Cable sheath: Polyethylene (PE)

Protection type

IP 66

Temperature In Operation: '30 e +70 OC
When installing:  -20 ... +70 °C

Cable length [m] ID no.

2 67048

4 67049

HF cable Quad (solid cable)

Material

Cable sheath: Polyethylene (PE)

Protection type

IP 68 when unscrewed

Temperature

In operation: -40 ... +85 °C
When installing: -40 ... +85 °C

Attenuation
coefficient

about 0.3 dB/m

MicroPolar (++) LB 566
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Cable length [m] ID no.
2.0 11476
2.5 11477
3.0 11478
3.5 11479
4.0 11480
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6.4 Format of Serial Data Output RS232 and RS485

Headline
Date:Time—State—Status—Synchronizer—Product—-Att—-Phi—>R2—-Tint-IN1-IN2—-PT100—
C-»Cm—-C2-C2m—>MF1->MF2

Following lines
01.01.2005:00:00:00->0000—0-0—1->0.43—5.30-0.07-0.0-0.0-0.0-0.0—
1 2 345 6 7 8 9 10 11 12

75.36-75.00-0.00-0.00—0.000—0.0009
13 14 15 16 17 18

Column no. | Description Format
1 Date and time DD.MM.YY-HH:MM:SS
2 State 4 digits, HEX
3 Status: Information about the quality of the last 0 : Measurement OK
measurement < 0 : Error
4 Product synchronization 5: not active
1: still asynchronous
0: all values synchronous
-1: Error
-2: Time too short for syn.
-3: Speed outside range
5 Product number X (1to 4)
6 Attenuation [dB] X. XX
7 Phase [°/GHZz] X. XX
8 Dispersion of the phase regression X. XX
9 Device temperature [temperature unit] X.X
10 Current input 1 [unit of current input] X.X
11 Current input 2 [unit of current input] X.X
12 PT100 temperature [temperature unit] X.X
[...] with selection of the unit g/cm?3
13 Concentration 1 live XXX [ X XXXX]
14 Concentration 1 averaged XXX [XOXXXX]
15 Concentration 2 live XXX [ X XXXX]
16 Concentration 2 averaged XXX [ X XXXX]
17 Mass flow for concentration 1 X XXX
18 Mass flow for concentration 2 X XXX

Special characters

“—" Tabulation"q” Carriage return + Line feed

“."” Blank character

MicroPolar (++) LB 566
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7.1 EC Declaration of Conformity
(BERTHOLD, .

EC - Declaration of Co

BERTHOLD TECHNOLOGIES GmbH & CoKG
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nformity

We herewith confirrn that the constraction of the following indicated products / systems / units
is brought into cireulation to comply with the relevant £EC regulations.

This declaration is deciared void shouid alterations or unintended use take place without our

authorisation.
Title: Concentration-Measuring System Micro-Polar 1
Typa: LB 566-XX

Relevant EC ragulaticns:

B9/336/EWG (electromagnetic compatibility}

reviewed: $1/283/EWG, S2/31/EWG, 83/68/EWG, 92/97/EWG

T3R23EWG {low voltage guidelines)
reviewed: 33/B8/EWG

The following norms were considered for the assessment of the pruducts:

EN 55011:1998 + A1:1989 + AZ2:2002
EN §1010-1:2002-08

EN 61006-5-2:2001

EN 61000-4-2:1895 + A1:1888 + AZ:2001
EN 61000-4-3:2002 + A1:2002

EN 61000-4-4:1995 + A1:2007 + AZ:2001
EN 61000-4-5:1295 + A1:2001

EN 81000-4-6:1886 + A1:2001

EN B1000-4-11:1884 + 412001

Thizs deciaration is issued by the manufacturar:
BERTHOLD TECHNOLOGIES GmbH & Co. KG
P.O. Box 100163
D-75312 Bad Wildbad / Gerrmany

by

Dr\_.}f‘Bnggmann H. Tetzlaff
Deveiopment M spegislint GE G
F&g;;usa ngmamger EL) _--E'm f

Bad Wildbad, 04.05.2004

Drtariviiar Hark, i
Spaekagse PROW TH3E

-Hi
IFT-EiC

R5 LIE FIF Rhd Tah: GRS GheH 0013 DRS1 112000
HEHROERE TRAR: 370 O 100 GG 15
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BER TH OLD BLRTHOLD TECHMOLAGIES Gmbi | & Co KG

TECHNG LS 1 E S Calmbacher Str. 22
75323 Bad Wirdbad, Sermany

Phone +49 751 177-
Fax +49 7081 177
nfc@Berhold.com
www Boerthold.com

JDU

EC-Declaration of Conformity
We herewlth conform that the construction of the following Indicated products f systems [/
units Is brought into circulation Lo comply with the relevant EC regulations.

This declaration is declared vald shauld alteration or unintended use take place without our
autharisation,

Description: Concentration-Measuring Systems
M;cro-Pofar ++
Type: LB. 5 EE-XX _
_..EC-Heguratlon and Reviews considérad Norms
EMC " Z004/108/EG ENi"S-sg':l,If-i- 1998
ST R +A1:15993
R +A2: 2002
;-::EN £1326-1 2006-05
 EN 61000-472 1895
] i +AL1:1998
ST AR +A2:2001
LE 000-4-3 2006-12
] :EEN,_EwOO -4-4 2004
; [ 1995
+A1:2001
1996
+41:2001
-1994-08
T 4AL12001-02
Mamur NE21 2004
Low Yoltage 73/23/EWG 93/63/EWG EN 61010 Part 1 2002-08
Directive
R&TTE 19599/5/EC ETSI EN 300 440-1  2007-08
ETSI EM 300 440-2  2007-08

This declaraticn is issued by the manufacturer

BERTHOLD TECHNOLOGIES GmbH & Co, KG
Calmbacher Str. 22
75323 Bad Witdbad, Germany

updated by
(2!
|
[/. ﬂi

Dr, Wilfried Reuter
Technical Director
Bad Wildhad, 06.06.2008

Rargisle:sge
Iersoalich haiende Gesel.
200

ok of i ]ustrarlrm Stultgart HA& 3230951

il alzs BERTHIILD: TECHMOLGGEIES el woaflungs-GrigH
i Srulraart HRR 331500
Hars 1. Jnerhciern D Williied Rauler

[ieer atzvarsrzen f'wm*lun oF thit ﬂua L. ik Borthuld
LUat-1d-Mr S ¥AT Reg. i, DES150505:1
Destsshe Slegernemmer f German Tax ko, AS0LBESIEDEE
WEE-Fazy. Mo, DFEI9d 68690

Treslner Barw 25106 Plaszhormy Kontodbccount Mo & 517 120 601 7 666 A00 175 /EWIF-RC DRSS DEFF G656 TRAN: DEOS f66H GLLE 1851 2127 )
Cparkasse 5F-CVy 75322 Bad Wiidaad Rorge/Acciunl Ne. BONA50 63 (BL2 566 500 55) ASWIFT-80C PZHSDESR
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Date of issue: 1 Augusi 2023

Valid uneil: 31 December 2024

EL Class |

EHEING hereby declares thar the product

microwave sensor Flow Cell, type LB5660 with planar and immersion cap windows
made of PEEK and EPDM O-ring for ball housings diameter 68 mm

from
Berthold Technologies GmbH & Co.KG, Calmbacher Strafie 22, 75323 Bad Wildbad, Germany

hasfhave been evaluated for complianece and meers'meer the current criteria for
Hygienic Equipment Design of the EHEDG

Certificate No. EHEDG-C2300049

Signed ;)5 T x/7 President EHEDG

Hein Timmerman

———

Signed EHEDG Certification Officer

KarlijeFaber

EHEDNG
Karspeldreef 8
11 CF Amsterdam
Netherlands

EMEDG
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7.2 Frequency License

CETECOM ICT Services GmbH

EC Identification number 0682

authorized by the German Gos crnment

1o ¢t as Nogifted Body i accordance with the RETTE Dircetive 19995 EC of 9. March 1994,

CERTIFICATE

EXPERT OPINION
Regisiration-Ne., E314059R-EQ
Contificaic Holder: Berthold Teckuelogies GmbH & Co KG

Calmbacher Sirasse 22
N-T8313 Bad Wildhad
Product Designation: LB 465-xx. LB 466—xx, LB 565-xx%, LB 566-xx

Product Prescription: Short Range Devices

Produwat Munufucturer, Berthold Tecknologies GmbE & Co KG
Calmbacher Sirasye 22

D-T5323 Bad Wildbad

Essential requirerments Specifications f Standards Submitted documents | Rasyit

EMC  {RATTE. Articie 3.1h) | EN 55011:1998+A1:1909 [class A) Test Report conform
EN 61000-5-2:20H1 . )

Radio spectrum EN 200 4401 V1.3.1 {2001-09) T | Test Report conform

(RETTE, Artigle 3.2) EN 300 440.2 ¥1.1.1 {2001-09)

Mm'ki'ng_' The praduct shall be slgned with CE and our nolified body i
numier as shown right hand.

Thr 2cope of this cvabuation relztes to the suhmitted docwments. oply g

The veehlivuee 13 wily valind by dur uneton with the rﬁﬂl)‘.\'irlj_"_n‘ﬁl;h/ﬂ‘ of unnexes.
Number of annexes: 1 £ J ?
{_ S L,
Snarbriicken, 2%.06.2004 e
Place, Dute of Isswe Siznvil by Erat Hussioger p
Folified Dhxly o,

= Flapgp f'-‘"‘ ’

CCTECOY W21 Seryeces Genbl 1, Undeclurkbs ienz Stealbe & 10 03 6511 7 Soarkrochen, Germany
Lt P £ oo conde

76 MicroPolar (++) LB 566



(8erTHOLD

Chapter 7. Certificates

CETECOM ICT Services GmbH

CERTIFICATE OF CONFORMITY

Registeation-No.: E814650R-CC Nursher of ammiexes: -—
Certificars Tolder: Berihold Technologies GmbH & Co KG
Calmbacher Strasse 12

D-75323 Bad Wildbad

Prodeck Dosignation. LB 465-x¥%, LB $#66-xx, LB 565-xx, LB 56b-xx

Produst Trescription: Short Range.Deﬁms
(huimidity sensor)

Brodyct Manufacturer: Berthold Technologies GmbH & Co KG
Calmbacher Sirasse 21

75333 Bad Wildbad

Specifications and test reports:

‘Speciticatlon Test report no. & date MName of fest laboratory Notes
EX33071:1998+A1: 1009 fclass &) | 2003.731.1 182-RENK dated Sepr. 3, 2003 | ELMAC GmbH confoun
ENA§000-6-2-2001

EN 300 340-1 V1,3.1 (200109 2-3389.01-010% dated Moy 14,2004 {CETECOMICT gonform
EN 300 440-2 V1,11 (10105

Safeent This equipment fulfils the rejquirenients or parts thereofin the above meidionend speeifications.

CETECON FCT Services is authorized to aet a3 Notifed Body 1n accerdance with the B&TTE Divective 199%5EC
of 0%, March 1999
Harm,%

-y o

=
]
T §
SN
. o
Saarbricken, 24.06,2004 ; T T By TEES
Plicr, Trate of Tisis Signed by limst Hissinger ¥ R ‘q.d’
Notiftad Body Heiupe™

CETECOM ICT Seréces UmbH, Lineridthheimer Sinofe 5-16, U-6001 7 Sambrlicken, Gennany
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(BERTHOLD

CETECOM ICT Services GmbH

CETECOM

CERTIFICATE OF CONFORMITY

Registration-No.: E815580V-CC Murtber of annexes; —

Cerlificate Holder: BERTHOLD TECHNOLOGIES GmbH & Co KG
Calmbacher Strasse 22
75323 Bad Wildbad
Laermany

Product Designation; Micro-Folar ++ LB 566-1x
Micro-Pelar Brix ++ LB 565-1x

Product Description: Short Range Devices
(humidity sensor})

Product Manufacturer: BERTHOLD TECHNOLOGIES GinbH & Co KG
Calmbacher Strasse 22
75323 Bad Wildbad
Germany

Specifications and test reports:

fSpeci:ﬁnatiun | Test report no. & date Name of iest';'l}i'fs&-rator;- Nt:i,cs |
EN 300 440-1 V1.4.1 (2007-08) 2-4837-01-02/07 CETECOM ICT conform |
FEN 00 440-2 V1,20 (2007-08) dated February 07, 2008 _

Statement This equipment fulfils the requircments or parts thereof in the above mentionend specifications.

CETECOM ICT Services is authorized to act as Notified Body in aceordance with the RETTE Directive 1999/5/8C
of 09, March 1999

~
e .
,-" /f : q\J‘"' M-:l!p,mb
rd o %
/ s R =]
o ’;f u\? e Cl"
S S : :
{7 = 9 y
Saarbritcken, 2008-12-05 R s &
Place, Date of [ssue signed by tirnst Hussinger e, i
Notified Body & Btmgﬂ"“‘

CETECOM 1CT Services GrabH, Untertirkheimer Strale 6- 10, -66117 Saarbricken, Germany
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CETECOM ICT Services GmbH
EC Identification Number (682

authorized by the German Government
@ Bundasnetzagentur

BNelrA-bS-02/51-52
to act as Notified Body in accordance with the R&TTE Directive 199%5/EC of % March 1999,

EXPERT OPINION

Registration-No.: EB15580V-EQ

Certificate Holder: BERTHOLD TECHNOLOGIES GmbH & Co KG
Calmbacher Strasse 22
75323 Bad Wildbad
Germany

Product Designation: Micro-Polar ++ LB 566-1x

Miero-Polar Brix ++ LB 565-1x

Product Description: Short Range Devices

Product Manufacturer: BERTHOLD TECHNOLOGIES GmbH & Co KG
Calmbacher Strasse 22

75323 Bad Wildbad

Germany
Essential requirements Specifications [ Standards [Submitted documents | Result
Radio spectrum EN 300 440-1'V1.4.1 {2007-08) Test Report conform
{R&TTE, Article 3.2) EN 300 440-2 V1.2.1 {2007-08)

Marking:  The product shall be signed with CE and our nofified body
number as shown right hand.

-~
'
The scope of this evaluation relaies to the submitted documeénts.énly __/
The certificate is onky valid in conjunction with the followingnumbher nf71

nexNes.
Number of annexes: 1 / /L
]
_ / T
Saarbriicken, 2008-12-035 -

Place, Date of [ssue Signed by Emst Hossinger
Naotified Body

&

e 4
" BEpgat™

CCETECOM ICT Services fm;t_l._.'Limm‘td[kh-ci'nu:r Stralke 6-10, D-66117 Sa-lrl_\rt'qu-km'-_, .{.Jr:r'snsm'_\'
hitp.Swww.celecom-ict.de
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CTC !|| advanced

member of RWTUV group

Certificate Holder: BERTHOLD TECHNOLOGIES GMEH & CO. KG $ Banducaqtiaganiue
CALMBACHER STR. 22
75323 BAD WILDBAD

Germany
EMatza-CABR-0227-81
ISED Certification Number: 4TTTA-ICO1X01 sithoized by the Garmsa
Bovernment 42 act ax CAD
_ = i acssrdancs wih the MRA
CTC Registration Number: 1865 EU Gonaca of 13l Havemier
1988,
QATS Facility ID Number: 3462C-1
OATS Facility: CTC advanced GmbH
Untertuerkheimer Str. & -10
66117 Saarbruecken
Germany
Phone: +49 681 598-0
Fax: +49 681 598-8775
Email: info@ctcadvanced.com
Preduct Description: Concentration, Dry Mass, Water, Density measuring system

£
o]

ced.c

teadvant

p

| hereby attest that the subject equipment was tested and found in compliance with the above-noted specification.
Jatteste par la présente que le matériel a fait I'objet d'essai et jugeé conforme a la spécification ci-dessus

CTC advanced GmbH

cr=Gerald schmidt, o=CT0
advanced GmbH,

‘A/ '45 ou=5CT-141216,
- email=gerald schmidticicadvan

ced.com, e=DE
2077.00,08 10:20:1 1 402'00'

Saarbrucken Cerlification Body
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CTC || advanced

member of RWTUV group

Certificate Holder: BERTHOLD TECHNOLOGIES GMBH & CO. KG @ Bundasnzizagenns
CALMBACHER STR. 22
75323 BAD WILDBAD

Germany
Bhat2A-CAE 0322
ISED Certification Number: 47TTA-ICO1X12 il izad By The Gérmen
Governmest o & CAR
N aezondanes
CTC Registration Number: 1666 ELl Carads of st Nowmber
1948
OATS Facility ID Number: 3482C1
OATS Facility: CTC advanced GmbH
Untertuerkheimer Str. 6 -10
66117 Saarbruecken
Germany
Phone: +49 681 598-0
Fax: +49 681 598-8775
Email: info@@ctcadvanced.com
Product Description: Concentration, Dry Mass, Water, Density measuring system

| hereby atfest that the subject equipment was tested and found in compliahce with the above-noted specification.
Jatteste par la présente que le matériel a fait l'objel d'essai et juge conforme a la spécification ci-dessus.

CTC advanced GmbH

m=Gerald Schmidt, 0=CTC
advanced GmbH,

_'é/ éf OU=SCT-141216,
5 email=geralkd schmidi@ctcadva

need.com, c=DE
2017.00.08 09:10:01 +02'00

=
@
E
1
=
-
T
=]
£
o]

Saarbriicken Certification Body
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TC B GRANT OF EQUIPMENT TC B
AUTHORIZATION
Certification
Issued Under the Authority of the
Federal Communications Commission
By:

CTC advanced GmbH (former CETECOM ICT

Services Gmb Date of Grant: 09/08/2017
Untertuerkheimer Strasse 6-10

66117 Saarbruecken, Application Dated: 09/08/2017
Germany

Berthold Technologies
Calmbacher Str. 22 75323 Bad Wildbad Germany

Bad Wildbad, 75323
Germany

Attention: Dirk Moermann , Dr.

NOT TRANSFERABLE

EQUIPMENT AUTHORIZATION is hereby issued to the named GRANTEE, and is VALID
ONLY for the equipment identified hereon for use under the Commission’s Rules and
Regulations listed below.

FCC IDENTIFIER: ROZFCCO1X01

Name of Grantee: Berthold Technologies
Equipment Class: Part 15 Field Disturbance Sensor

Notes: Concentration, Dry Mass, Water, Density
measuring system
Frequency Output Frequency Emission
Grant Notes FCC Rule Parts Range (MHZ) Watts Tolerance Designator
15.245 2441.0 - 2441.0

PC Il to add additional antennas.
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GRANT OF EQUIPMENT
TC B AUTHORIZATION TC B
Certification
Issued Under the Authority of the
Federal Communications Commission

By:

CTC advanced GmbH (former CETECOM ICT Services Gmb

Untertuerkheimer Strasse 6-10 {ate/of Gran s ANA/201T

66117 Saarbruecken, o .,

Germany Application Dated: 09)08/2017
Berthold Technologies
Calmbacher Str. 22 75323 Bad Wildbad Germany
Bad Wildbad, 75323
Germany
Attention: Dirk Moermann , Dr.

NOT TRANSFERAELE

EQUIPMENT AUTHORIZATION is hareby issued to the named GRANTEE, and is VALID ONLY for the equipment
identified hereon fior use under the Commission's Rules and Regulations listed below.

FCCIDENTIFIER: ROZFCCO01X12

Name of Grantes: Berthold Technologies
Equipment Class: Part 15 Field Disturbance Sensor

Notes: Concentration, Dry Mass, Water, Density measuring system
Frequency Output Frequency Emission
Grant Notes ECC Rule Parts Range (MHZ)} Watts Tolerance Designator
15.245 2441.0 - 24410

PC Il to add additional antennas.
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Chapter 8. Technical Drawings

Chapter 8. Technical Drawings

8.1 Dimensions Drawings Evaluation Unit Wall Housing
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8.2 Electrical Wiring Diagram

Line in for MicroPolar:

1. / 2. depending on con-
figuration

1.

AC 100-240V, 45-65 Hz

2.

DC 24 V (18-36 V) or

AC 24 V -20/+5%, 40-440 Hz U E] -
(3] o W
~ g o =S el
Line in for MicroPolar ++: -1 67 | =2 =&
1./ 2. depending on con- -
figuration
- ] [Pz
° | i =3
=3 o ;| e
ii o o[l [
©f Current out 2 +
Current out 2 - i 31 Gurrent in 1 +
Current in 1 - cof ;
M‘
—=H RS485 RS
RS485 RS2 w M ,
. =1 ] Current in 2 +
Current in 2 & o Sl 51100 in +
PTI00 in =g
— d Digital in t +
Digital in 1 s 15 [}!g‘t - y s
— n 1QILa] |1
Digital in 2 a9
Digitol in 3 =1 i) Oigital in 3 +
M Current cut 1 +
Current out 1 ok (HART)
(HART)
o
o
o
—
= ™
> 3
Ay,
=_.. g?f
] <

T A FAR
WOY433
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8.3 Dimensional Drawings FlowCell

8.3.1 Type LB 5660-102-00X FlowCell DN 50 Flange, FDA
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8.3.2 Type LB 5660-202-00X FlowCell DN 65 Flange, FDA
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8.3.3 Type LB 5660-302-00X FlowCell DN 80 Flange, FDA
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8.3.4 Type LB 5660-402-00X FlowCell DN 100 Flange, FDA
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8.3.5 Type LB 5660-502-00X FlowCell DN 125 Flange, FDA
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8.3.6 Type LB 5660-602-00X FlowCell DN 150 Flange, FDA
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8.3.7 Type LB 5660-112-00X FlowCell DN 50 G-BS/M
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8.3.8 Type LB 5660-212-00X FlowCell DN 65 G-BS/M
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8.3.9 Type LB 5660-312-00X FlowCell DN 80 G-BS/M
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8.3.10 Type LB 5660-412-00X FlowCell DN 100 G-BS/M
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8.3.12 Type LB 5660-612-00X FlowCell DN 150 G-BS/M
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8.5 Dimensional Drawings Container Flush Probes

8.5.1 Type LB 5651-01
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8.6Assembly sheets for LB 5650 (Container probe)
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8.7 Assembly sheets for LB 5651 (Container flush probe)

MicroPolar with Container Flush Probe

- Installation In Crystallizer - 100 - 240 VAC
or 24 V AC/DC
(24 V DC)
i - output
top view into the '.\ £ \(z o . 0/4 - 20 mA
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MicroPolar with Container Flush Probe 100-240V AC
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The units supplied should not be repaired by anyone other than Berthold Service en-
gineers or technicians by Berthold.

In case of operation trouble, please address to our central service department (ad-
dress see below).

The complete user’s guide consists of the hardware manual and the software manual.

The hardware manual comprises the
component description

assembly instructions

electrical installation description
technical data

certificates

YV V. V V¥V V V

dimensional drawings

The software manual comprises the description of the

» operation

Y

software functions

Y

calibration

Y

error messages

The present manual is the software description.

Subject to changes without prior notice.

BERTHOLD TECHNOLOGIES GmbH & Co. KG
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Switchboard: Service:
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Chapter 1. Safety Summary

Please observe all safety instructions in the Hardware Manual, es-
pecially those in chapter 1 Safety Summary.

NOTICE Parameter settings
Never change the installation and the parameter settings without a

full knowledge of these operating instructions, as well as a full
knowledge of the behavior of the connected controller and the pos-
sible influence on the operating process to be controlled.

MicroPolar (++) LB 566
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Chapter 2. Communication with MicroPolar

LCD display

Lock

Numerical
keypad

The communication with MicroPolar and MicroPolar ++ is car-
ried out via 4 softkey buttons. The function of the individual
buttons changes relative to the position in the menu. Values
and texts are entered via an alphanumeric keyboard. The in-
strument status is indicated by 5 LEDs.

NS

’@‘ TIP

Click on the help button in the display footer to view useful
information.

BERTHOLD. Micro-Polar

Softkey buttons

LED’s

®@ O O @ @
A

0O DEDE .
\ /4 '\ /* RS232 connection
* /HF connections for /

signal cable reference cable

and cable feed-through
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Chapter 3. Getting Started Guide

To get started, please carry out the steps described below one
after the other.

Please read chapter 8 Start-up of the MicroPolar ++ before
you take the high dynamics version into operation.

Chapter 4 Software Functions describes all software functions
and also serves as a reference guide.

1. Step
Configure the analog inputs as needed: Current inputs 1, 2
and PT100. See chapter 4.2.22 Input / Output.

N
/@\ TIP
All analog inputs and outputs have already been set in the

factory. Therefore, no adjustment work is required during
commissioning.

2. Step

Review and edit the software parameters of the application.
Some parameters have already been set in the factory. Carry
out the steps described in chapter 5. Configuration.

3. Step

Carry out the calibration with sampling, chapter 6. Calibration
Flow Cell / Container Probe or chapter 7. Calibration Conveyor
Belt/Chute

Temperature compensation is required only if the phase/at-
tenuation will be clearly influenced by the product tempera-
ture; this is dependent on the product and water content.

4, Step
Configure the current outputs, digital in- and outputs as
needed.

MicroPolar (++) LB 566
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Chapter 4. Software Functions

4.1 Information on the Menu Structure

The menu structure on the following pages provides an over-
view of all functions of the LB 566. Using the
indicated you can look up the function of the depicted window.

You have to enter a password to change from the Read only
level to User Mode. The Service level is not accessible due
to licensing regulations.

NOTICE The analysis unit and the software contain functions which are not
relevant for the measuring system

LB 566 (++) and their measuring application.

It concerns the following functions:

- Load compensation

- Synchronizing the measuring devices

In the operation manual, these functions and the corresponding
menus are not described.

MicroPolar (++) LB 566 13
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4.2 Menu Structure

Live Display
Diagnostic
Setup
Access Level
Language

v

—» Diagnostic

Datalog

Page 16

Errorlog
— Info

Print Setup

Page 16

—» Setup

See next page

—» Setup

See next page

Page 19

L Language

English
German

Page 19

French

Conc. av.

| Live Display | 07.05— 13:25

Concentration av.

65.50+

Conc. act. 64.35%

14
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Setup — Configuration _—|’—_'> General Data
Live Display Configuration E— General Data Date |
Diagnostic Calibration ——» System Adjust_[To oo peasurement Time Page 22
Setup —| Input/ Output Adiust age M_au5| ility Tag g
Access Level Service R %US | lcrolezllave I e
Language Product CE . vaplg_es — Mass Flow Measure-
Change password Chart Phi 1 Units |
> Calibrate Conc Marker Meas. mode
Current Out 1 . Synchronization Start Mode Page 22
Page 18 Sampling Averaging
4—J Assignment Calipration Page 20 Reset averaging
Inputs / Outputs 0/4 mA Tuning Current Out at stop
C t Output 20 mA View
Current Output » Current Outpu Test/Adjust P >7 Plausibilit
Current Input Current Out 1 Error current age —> ausipility
Pt100 Current] Current a L Advanced Process limits
Digital output Page 35 Page 35 | Phase Measure
Digital Input L Pt100 T Current OUt 2 Tare values : Offline mode
Number cal. Page 28 23
Poue 34 Enabled |_| Assignment sweeps Page
age PT100 Adj 0/4 mA Process type Phase Measure-
- Page 36 20 mA Split value
Digital Range Sigma max.
I Relay 1 Test/Adjust L Advanced Phi/att ratio
Page 35 Relay 2 Error current Auto set Page 24
Test Page 36 Tare values |
| Number cal. sweeps ——>» Sample No
T Ly CurrentInil P t Page 30
Digital Input Sr(ﬁessl ype Next sample
Status Status L Yare | Active
DI 1 functjon Range Calibration < Measured value
DI 2 funct| page 38 v Page 37 Lab value
— J Hive current Start Calibr. Advanced | page 29
» Digital Input |_, Current In 2 Cal. Base
Status Loading comp. Advanced
: | Comp. input Page 28
DI 1 function Status . Current in 1
) Coefficients
DI 2 function Range Page 37 Current In 2
DI 3 function Adjust 2 PT100
Live current | PHI (fm)
s B Attenuation
Page 30
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4.2.1 Start Menu

1| - | LB566 |07.05-13:25

Live Display
Diagnostic
Setup
Access Level
Language

4.2.2 Diagnostic

1| - | Diagnostic | 07.05 - 13:25

Datalog
Error log
Info

Print Setup

Live Display
Shows the live display.

Diagnostic:
This menu item contains the submenu items data logger,
error log, device information and print setup.

Setup:
All necessary inputs for operation of the measuring system
can be entered here.

Access level:
Select the access level.
Areas protected by passwords can be unlocked.

Language:
Select the dialog language.

Datalog:

Datalog records the data corresponding to the contents of
the serial data output RS232 and RS485 (see Hardware
Manual, chapter 6.6).

All measured data of a measurement (sweep) are averaged
over the averaging time (see below) and stored. This time
is dependent on the selected log time. The contents of the
datalog can be displayed on the live display, see chapter
4.3 Trend Display. Output as a text file is also possible by
using RS232 and RS485, or the Memory Tool (optional ac-
cessory).

e Log type Disable

single

continuous

stop at error

Logging period

15 minutes to 3 days

Clears the datalog and starts
with the above setting
Obtained from log time
Printout of tables, output via
RS232 and RS485, format see
chapter 6.6 Hardware Manual

e Log time
e Restart log

e Averaging time
e Printlog

16
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Change datalog settings:

If you change the log type from any to "single", the datalog
will be cleared and you start again with the current setting.
If you change all other log types and log times, the datalog
will not be cleared and you continue with the new settings.
Behavior with stopped measurement:

If the measurement is stopped for some time during the
datalog, then the measurement pause will be interpreted
as log time in the log type "single". For all other log types,
the measurement pause will be added to the log time.

Error log:
Shows the logged error The last 20 error messages will be
stored with date and time.

Info:

Tag

Device type : LB 566

Supplier : Berthold Technologies
Manufacturer  : Berthold Technologies
Device no.

Production no. : ...-...

Software Ver. : V...

SW rev. date

Print Setup:

Printout of the start-up protocol via RS232 and RS485.
Format, contents and example see chapter 11. Start-up
Protocol.

MicroPolar (++) LB 566
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4.2.3 Setup

Configuration:
Setup of
e General data

1| - | Setup | 07.05— 13:25

Configuration e Measurement-specific data
Calibration e Plausibility data
et /sl e Microwave data
Service _
Product e Units
Change password e Marker
Calibration:

e System Adjust
e Calibrate Conc
e Advanced

Input / Output:
Current output
Current input
PT100

Digital output
Digital input

Service:
e Factory Setting
e General Reset
e Memory Tool (operation of the memory tool, optional
accessory)
e Data Output (via RS232 and RS485, data contents can
be selected)

Product:

Product selection (1-4); if you select another product, the
product-specific data will be loaded: outputs, inputs and
calibration.

When you select the products 2 to 4 for the first time, all
settings and contents (e.g. system calibration, sampling
table, datalog and calibration) of the current product will
be copied to the new product.

Change password:
The password for the User Mode access level can be
changed here.
For more information see chapter 9. Password.

18 MicroPolar (++) LB 566
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4.2.4 Access Level

1|-|Access Level | 07.05— 13:25

Read only
User mode
Service

4.2.5 Language

1] - | LB566 |07.05—13:25
LANGUAGE

English

German
French

ESCHEE 7 I A VI V)

Read only:
In this mode, the measuring system can be protected
against unauthorized access. You can exit this level only
by entering a password. The measuring system cannot be
started and stopped. You can go to Diagnostic and to Ac-
cess Level only in the main menu.

User Mode:
e The user mode is the default mode and provides access
to all user-relevant parameters.
e On the Read only level you have to enter a password.
e The password can be changed.

Service:
e This level is reserved for the service personnel.

Language:
e Select the dialog language

MicroPolar (++) LB 566
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4.2.6 Configuration

1| -| Configuration | 07.05 - 13:25

General Data
Measurement
Plausibility
Microwave
Mass Flow
Units

Marker
Synchronization

AN V|

General Data:
e Enter date, time and tag

Measurement:
e Meas. Mode (batch/continuous)
e Start Mode (keyboard/external)
e Averaging (number of measured values used for aver-
aging)
e Reset averaging (yes/no)
e Current output at stop
For more information please see chapter 4.2.8 Measure-
ment

Plausibility:
e The process limits define the permissible range within
which the actual concentration must be.
e The phase measurement is subject to a plausibility
analysis, which can be set here.
e Enable and define the pause function
For more information please see chapter 4.2.9 Plausibility

Microwave:
Cable (enter the reference and signal cable length) For ex-
ample, for 4 m HF cable quad, you have to enter 8 m for
both lengths.

Mass flow:
If the density is measured in a pipeline application (unit of
concentration = g/m~ 3 selected), the mass flow (through-
put) can be output via current output 1 / 2 (in tons per
hour).
Details on the mass flow see chapter 4.2.12 Mass Flow.

Units:
Depending on the configuration, different units can be se-
lected for concentrations, current inputs and temperature.
For the concentration (1 and 2) you can select:
none, specific, %, %TS, °BX, g/L, g/cm?3, °Be

For current input 1 you can select:
none, specific, °C, °F, g/cm?3, kg, t/h

For current input 2 you can select:
none, specific, °C, °F, cm, m/s

For the PT100 input you can select:
none, °C, °F

20
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4.2.7 General Data

1| - | General Data | 07.05 — 13:25

Date
Time
Tag

4.2.8 Measurement

1|-| Measurement | 07.05— 13:2

Meas. mode
Start Mode
Averaging

Reset averaging
Current Out at stop

AN V| >

Markers:
Enter a value and a name (up to 5 characters) for the
marker here. The presentation takes place in the live dis-
play and refers to the bar chart. To disable the marker,
select a marker value outside of the chart limits or the cur-
rent output limits.

Date:
e Enter the current date

Time:
e Enter the current time

Tag:
e Enter the name of the measuring point. The tag (max.
8 characters) is displayed in the header on the display.

Meas. Mode:
Select continuous or batch. In Batch mode, an average
value is calculated between start and stop. In Continuous
mode, a moving averaging is calculated depending on the
adjusted averaging number.

Start Mode:
The measurement device can be started or stopped via ex-
ternal terminals (digital input) or via keyboard.

Averaging:
Enter the number of averaging processes. This number in-
dicates over how many measurements the concentration
value is to be averaged (moving average). This is true only
for the measuring mode Continuous.

Reset Averaging:
Reset averaging (yes/no) This refers to Batch and Contin-
uous.

Current output at stop:
Select "0/4 mA" or "Hold". The selection defines how the
current outputs behave with stopped measurement. This is
true only for the measuring mode Continuous.

MicroPolar (++) LB 566
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4.2.9 Plausibility

1| - | Plausibility | 07.05 — 13:25

Process limits
Phase Measure
Offline mode

Process Limits:

Enter a permissible measuring range exceeding. If the con-
centration exceeds the range, the concentration average is
put on hold and an error message is displayed (error
state). The process limits are independent of the current
output limits.

Phase Measure:

The phase is subject to a plausibility analysis. For more
information please see chapter 4.2.10 Phase Measure-
ment.

Offline mode:

Can be enabled or disabled. Switching variable is the at-

tenuation; if the entered min. attenuation is not reached,

the evaluation unit switches to the Offline mode:

e Current output drops to the lower current output limit
(0/4 mA)

e Message on display

e RUN LED is flashing

For more information on the offline function see chapter
4.2.11 Offline Mode.

22
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4.2.10 Phase Measurement

1| - | Phase Measure | 07.05— 13:25 Sigma max.:
& Here you set the maximum sigma of the regression Phase
igma max. 100
Phi/att ratio 1 vs. Frequency.
Auto set OFF During normal measurement operation, sigma lies be-
tween 0 and 100.
Default: Sigma = 100.
= With Sigma = 0 the plausibility is turned off.

Phi/att ratio:
The correlation between Phase and Attenuation is another
plausibility criterion. Enter a fixed ratio value Phi/att. If you
do not know it, you have to record it once, see description
below "Auto set". The exact procedure is described in chap-
ter 8.1.

Auto set:
The automatic measurement Phi/att ratio is turned on and
off here. For more information about the function, see
chapter 8.1.

4.2.11 Offline mode

Description:
The offline mode is a software feature with allows detection
of a certain product state (e.g. no product present). If the
measured attenuation falls below a defined minimum at-
tenuation, the evaluation unit switches to the offline mode.
The device status for this mode is described in chapter 10.4
Device States.

1| - | Phase Measure | 07.05— 13:25 Enabled:
The Offline mode is turned on and off.

Enabled no
Attenuation min -15 dB

Attenuation min:
Enter the minimum attenuation; if this value is not
reached, the measurement switches to the offline mode
and will quit this mode again as soon as the value is ex-
ceeded.

MicroPolar (++) LB 566 23
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4.2.12 Massflow

1| - | Mass Flow | 07.05-13:25

Massfl. calculation
Cross-sectional area
Pipe inside diameter

Enabled
0.79¢cm"2
1.0cm

The MASSFLOW menu appears only if two prerequisites have

been fulfilled:

1. The density unit g/cm~3 is selected for the concentration.

2. Current input 2 is enabled and m/s has been selected as
unit for current input 2.

For this case, the mass flow (throughput) in tons per hour can
be displayed and output via the current output, based on the
density reading with indication of the pipe cross-section or the
internal pipe diameter.

Massflow calculation:
Here the calculation is enabled or disabled.

Cross-sectional area:
Enter the cross-sectional area of the pipe.

Pipe inside diameter:
Enter the internal pipe diameter.

Comment: Only one entry is required: either the cross-sec-
tional area or the internal pipe diameter, the other parameter
will be calculated automatically.

n IMPORTANT
The massflow calculation is performed only at varying product
speed which must be entered via current input 2.

24
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4.2.13 Calibration

1| -| Calibration | 07.05 - 13:25

System Adjust
Calibrate Conc
Calibrate Conc2
Advanced

4.2.14 System Adjust

1| - |System Adjust | 07.05—-13:25

Adjust

Ref. values

Chart Phi

Chart Attenuation

System Adjust:
System calibration is started here.
For details see chapter 4.2.14 System Adjust.

Calibrate Conc:
Opens the calibration menu of concentration 1.

Calibrate Conc2:
Opens the calibration menu of concentration 2.
The second concentration is displayed only if a second con-
centration is selected under menu | ADCANCED | PROCESS
TYPE |.

Advanced:
Here you set the tare values, the number of sweeps when
recording samples, the process type and the split value.
For more details see chapter 4.2.18 Advanced.

Adjust:
System adjustment is started. Phase and attenuation are
set to zero, and thus, for example, all cable parameters
are considered. This adjustment also forms the reference
for the measurement.
The system adjustment (= reference measurement) must
be carried out once.

Ref. values:
Upon completion of the reference measurement, the refer-
ence values for phase, attenuation, slope and Sigma can
be output.

Chart Phi:
Shows the phase versus the frequency.

Chart Atten.:
Shows the attenuation versus the frequency.

A system adjustment will not delete the datalog (see chapter
4.2.2 Diagnostic).

MicroPolar (++) LB 566
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4.2.15 Calibrate Concentration

1| Calibrate Conc | 07.05-13:25 Sampling:
Shows all measured samples and entered lab values.

Sampling
Calibration

Tuning Calibration:

Result Here

- you select the calibration parameters, the temperature
and loading compensation

- the calibration coefficients are calculated automatically

- the calibration coefficients are displayed

For more information see chapter 4.2.19 Calibration.

Tuning:
Subsequent correction of the reading is possible by enter-
ing a factor and an offset.
Calculation is carried out according to the following for-
mula:

Eq. 4-1:
Corrected display = Display * Factor + Offset
Result:

Presentation of calibration curve, display of correlation and
coefficients.
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4.2.16 Sampling

1| 1/1 | Sample # 1| 07.05—-13:25

Next sample

Active Yes
Measured value 65.50%
Lab value 0.00 %
Advanced

The header includes the following information (from left to
right):

e Product no.

e Current table position / Total number of entries

e Sample no. of current table position

e Date and time of sampling

Up to 30 sample entries are possible. The sample can be as-
signed to the lab value either via the sample no. or through
data/time. The sample no. is assigned on a continuous basis.
If a sample is deleted, the sample no. will not be assigned a
second time. Up to 999 sample numbers are available. Only if
all numbers have been assignhed, you may assign a number for
the second time; you will be alerted accordingly by a message
on the display.

Next sample:
Continue with the next sample.

Active:
You can choose if this sample should be taken into account
in the calibration.

Measured value:
Display of the measured values, calculated with the actual
coefficient.

Lab value:
Entry position for the lab value.

Advanced:
Switches to the next data page.

Delete:
Briefly push the softkey to delete the indicated sample en-
try. Push this key for a longer time to delete all sample
entries.

MicroPolar (++) LB 566
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4.2.17 Sample Data (expanded)

1| 1/1| Sample # 1| 07.05—-13:25 Current In 1:
Editable display of the first compensation input.

Current In 1
Current In 2

PT100 Current In 2:

Phi(fm): Editable display of the second compensation input.
Attenuation

PT100:
Editable display of the PT100 input.

Phi(fm):
Not editable display of the measured phase.

Attenuation:
Not editable display of the measured attenuation.

4.2.18 Advanced

Tare values:

Option to enter tare values for phase and attenuation. The
Tare values tare values are added to the phase and/or the attenuation
Num. Cal. Sweeps 20 prior to calibration. The calculation is carried out as fol-

1 |-| Advanced | 07.05— 13:25

Process type Split Conc .
Split Value 75.00 % lows:

Eq. 4-2 and 4-3
Phase = Phasemeas - Phi Tare

Attenuation = Attenuationmeas - Phi Tare

Number of Calibration Sweeps:
Freely adjustable number of sweeps over which a calibra-
tion point (in the course of automatic sample measure-
ment) will be averaged.

Process Type:
Select the operation mode:
e one concentration [1 measuring range]
e two concentrations [2 measuring ranges]
e split concentration [1 measuring range with switching
point (split value) for coefficient switchover].

Split Value:
Setting of the switching point on a value basis.
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4.2.19 Calibration

1| - | Calibration | 07.05-13:25

Start Calibr.
Cal. Base
Loading comp.
Comp. input
Coefficients

Calibration is performed using the following formula:
Eq. 4-4

Measured value = A - Phase + B - Attenuation
+ C+ D:-PT100 + E: Inputl + F- Input2 + G - Load

where:

Meas. value Concentration / Moisture / Dry mass / Density
Phase coefficient

Attenuation coefficient

Offset

Compensation coefficient for PT100 input
Compensation coefficient for current input 1
Compensation coefficient for current input 2
Compensation coefficient for loading

OMmMoOONO®m>

The coefficients can be entered manually or calculated auto-
matically from the entries of the sample table.

Start Calibr.
Starts the calibration using the parameters set and the co-
efficients are calculated automatically from the entries of
the sample table.

Cal. Base
Selection of microwave signals, which are taken into ac-
count for the calibration. The following parameters can be
set:
e Phase
e Attenuation
e Phase and attenuation

Default: Phase

MicroPolar (++) LB 566
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4.2.20 Inputs / Outputs

1| - | Input/Output | 07.05-13:25

Current output

Compensation Input
Here you can select the analog inputs (PT100, current input
1 and 2) required for compensation. Depending on the en-
abled analog inputs, the following options can be selected:
e None

Inl

Inl + In2

Inl + PT100

Inl + In2 + PT100

In2

In2 + PT100

PT100

Coefficients:
Here all coefficients can be entered directly, e.g. start co-
efficient.

The automatically calculated coefficients are also stored
here. Coefficients that are not used are set to zero.

Current Output:
Both outputs can be adjusted, assigned and set up on the
selected level.

Current Input:
Activation level of current input, calibration and display of
the live current signal.

PT100:
Here you can enable and adjust a connected PT100. Dis-
play of the actual temperature signal.

Digital Output:
Allocation of relays 1 and 2 and test function.

Digital Input:
Status control and assignment of the digital inputs.
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4.2.21 Current Output

1| - | Current Output | 07.05—13:25

Current Out 1
Current Out 2

4.2.22 Current Out 1

1|-| Current Out 1| 07.05-13:25

Assignment None
4 mA 60.00
20 mA 95.00

Test/Adjust
Error current
Current at load underc.

A v/ =

n IMPORTANT
If a measurement is running, enabling a current input
which is not used or not adjusted may cause an error.

Assignment:
The following signals can be assigned to the current out-
put:
e None

Concentration

Concentration 2 (if active)

Current input 1 or 2 (if active)

PT100 (if active)

4 mA:
Display value assigned to the 4 mA value.

20 mA:
Display value assigned to the 20 mA value.

N
/@\ TIP
Current output 1 only 4 - 20mA possible

If the current output limit is exceeded, the measurement
switches to the warning state, see chapter 10.4 Device
States.

Test/Adjust:

Current test, calibration and display of live current.

n IMPORTANT
The measurement should be stopped for test function.

MicroPolar (++) LB 566
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4.2.23 Current Out 2

1| -| Current Out 2 | 07.05-13:25
Assignment None
0/4 mA 60.00
20 mA 95.00
Range 4-20 mA

Test/Adjust
Error current
Current at load underc.

4.2.24 Current input

1| - | Current Input | 07.05-13:25

Current input 1
Current input 2

To check the current loop and possibly connected remote
displays, you can set a current between 4 and 20 mA via
the test function. If you quit the test function, the system
automatically switches back to the live current.

Error current:
If the measurement switches to the fault state, a fault cur-
rent is output via the current output; this can be set here.
e 22mMA

3.5mA

Hold

Value (selectable)

Al

functions same as current output 1

N4
”@‘ TIP
Current output 2 can either be set to 0/4 or to 20 mA.

Range:
Change the current output
e 0-20mMA
e 4-20mA

Current In 1:
When selected, change to the activation and calibration
menu.

Current In 2:
As described above.
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4.2.25 Current Input 1

1| -| Current Input 1| 07.05 -13:2 Status:

Rggt;’s Select yes/no to enable or disable the current input.
0/4 mA
20 mA Range:
e Change the current output

e 0-20mMA

e 4-20mA

0/4 mA:

Display value assigned to 0/4 mA value.

20 mA:
Display value assigned to the 20 mA value.

Adjust:
Follow the instructions on the display.

Live current:
Display of the live current signal.

4.2.26 Current Input 2

Settings correspond to current input 1.
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4.2.27 PT100

Enabled:
If a PT100 is connected, the input has to be enabled first.

1 -] PT100 |07.05-13:25

Enabled n IMPORTANT
P iy If a measurement is running, enabling a PT100 input which
PT100 Live . .

is not used or not adjusted may cause an error.

PT100 Adjust:
You need a 100 Ohm and a 138.5 Ohm resistance. Follow
the instructions on the display.

PT100 Live:
Display of the live temperature.

Set and enabled same as input 1.
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4.2.28 Digital Output

The meter has two relays. Relay 1 is linked with LED signal 1
and relay 2 with LED signal 2.

1| - | Digital Output | 07.05 —13:25 Relay 1:
R Different functions can be assigned to relay 1:
elay 1

Relay 2 e None

Test e Error
e Hold
e No product
e Alarm min
e Alarm max
e Current at load undercut

Function Description

None Relay and LED function disabled

Error In case of error, relay and LED will be set.

Hold If Hold function is enabled, relay and LED
will be set.

Offline If the evaluation unit is in the Offline
mode, this will be signaled via the relay
and LED.

Alarm min. The relay switches if the value falls below
the limit value to be set.

Alarm max. The relay switches if the value exceeds
the limit value to be set.

Relay 2:

Same assignments possible as above.

Test:
The switching status of the relays can be set here and

checked at the respective terminals.

4.2.29 Digital Input

The meter has 3 digital inputs to which different functions
can be assigned.

1 | - | Digital Input | 07.05—13:25

Status:
Shows the status of the input circuit

Status
e open/closed

DI 1 function
DI 2 function
Rty DI 1 Function
The following functions can be assigned to DI 1:
° None

e Start (external start)
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DI 2 Function

The following functions can be assigned to DI 2:

¢ None

e Hold (averaging is stopped)
e Product (external product selection)

DI 3 Function
Assignments for DI 3:

¢ None

e Sample (external control of sampling)
e Product (external product selection)

For external start function, the start function has to be set to
External in the Measurement menu window.

Hold means that averaging is stopped, but the measurement

continues to run.

Sample means that sampling is started by closing the contact.

Product means that another product is selected by closing the
contact (product 1 to 4).

“@ 11p

If you select a product for the first time (product 2 to 4),
all settings and contents of the current product will be cop-
ied to the new product, including:

- Configuration data
- System adjust

- Calibration data (including sampling table)

- Input/Output definitions

To switch over all 4 products, DI 3 also has to be set to prod-
uct. Please take the terminal configuration from the table be-

low.
Terminals DI 2 DI 3
13/ 25 14 / 26
Product 1 open open
Product 2 closed open
Product 3 open closed
Product 4 closed closed
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4.2.30 Service

1| - | Service | 07.05— 13:25 Factory setting and General reset:
See table on the next side.

Factory setting

General Reset
Memory Tool Memory Tool:

DELE 2RI Refers to the communication with the external memory

tool (optional accessory). Data transfer takes place via the

9-pole SubD-connector on the bottom of the instrument.

e Save parameters: All instrument parameters for all
products will be saved to the memory tool.

e Load parameters: All instrument parameters stored on
the memory tool will be loaded onto the evaluation
unit. All operating parameters in the evaluation unit will

be deleted.
e Save datalog: The datalog will be saved to the memory
tool.
e Savelog: The start-up log will be saved to the memory
tool.
NOTICE The concentration average value is put on hold during communica-

tion with the memory tool. Thus, the measured value via current
output is also put on hold!

Data printout:
All measured values are output for each measurement via
the serial data interfaces RS232 and RS485. The output
can be set as follows:
e None (disabled)
e Row (data transfer, see Hardware Manual, chapter 6.4)
e Table (microwave data for each frequency point)
e Row and table

"Row" is defaulted.
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Factory setting

General reset

Language selection unchanged unchanged
Access level unchanged default:

User mode
Measurement stopped stopped
Password unchanged default: PASS1
Product selection unchanged all products deleted
Error log not deleted deleted
Data log not deleted, default deleted, default set-

settings tings

System Adjust not deleted deleted
Cable length unchanged default
Sampling not deleted deleted
TAG label default default
All parameters on menu: default default
Measurement
Plausibility
Marker
Units
Calibration coefficients default default
All settings for the analog default default
and digital inputs and out-
puts
Adjustment of the analog in- | unchanged unchanged

puts and outputs

Comment:

affects only the cur-
rent product

affects all products (P1
to P4)

*Default: Default values, see chapter 11.1 Example Start-up Protocol
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4.3 Trend Display

1| -| Live Display | 07.05 — 13:25

Concentration av.

43.20 %

Conc. av. Conc. act. 45 %

ESCIISAMPLE] A VIliZO0M

| | Concentration av.

Push the HMeJelyfl button to enlarge the measurement value
which is surrounded by a frame.

By pushing the HM8J®lij| button for a longer time, the enlarged
measurement value will be displayed as trend over the entire
display.

The trend display corresponds to the contents of the datalog.
The datalog has to be enabled for the trend display.

NOTICE As long as the trend builds up, the measured value and/or the cur-
rent output are put on hold!
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Chapter 5. Configuration

Before doing any calibration work, you have to enable and
configure the required analog inputs and check and, if neces-
sary, correct the configuration parameters.

If the required inputs are not enabled, some menus are not
displayed and a proper configuration and calibration is not pos-
sible under certain circumstances. The current outputs, digital
outputs can be enabled and configured after the calibration.

The measuring system includes two separate floating current
outputs.

5.1 Configuration Setup

Starting from the main menu, go to the display shown on the
left via | SETUP |

1|-| Setup | 07.05— 13:25

Configuration

Calibration

Input / Output
Service > CONFIGURATION

Product
Change password

5.1.1 General Data

1| -| Configuration | 07.05 - 13:25

Measurement » GENERAL DATA

Plausibility

Microwave
Units
Marker

i >
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1| - | General Data | 07.05— 13:25 Example:

Select the respective entry, edit and store it.
Time 13:25
Tag > DATE

71 -1 General Data | 07.05-13:25 Push to delete the entry and then enter the new date.
v

Date Push to confirm and store the changed date.

/@\ TIP
The colon for the time input (e.g. 13:25) is invoked by
pushing the button [ . ].

07.05.2015

5.1.2 Measurement

You have to check the settings on this display and adapt them
1| - | Measurement | 07.05— 13:25 to the measurement conditions.

Yeas, Mode  Confiuous Averaging over 20 measurements is a good choice as a rule.

Averaging
Reset averaging
Current Out at stop

i

5.1.3 Plausibility

71 - | Plausibility | 07.05 — 13:25 The process limits need to be adjusted. Allow exceeding of
o the measuring by + 5% absolute.
g;ocess Mt Example: The measuring range is 65-95% TS. Enter 60-100%
ase Measure L.
Offline mode TS as process limit.

The process limits are independent of the current output limits.

For setup of the phase measurement, see chapter 5.3 Con-
figuring Plausibility.

The Offline mode is deactivated by default. Take this function
into operation, when necessary, only when the measuring sys-
tem was put into operation without errors. Refer to the de-
scription in chapter 4.2.11 Offline Mode.
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5.1.4 Microwave

1| - | Microwave | 07.05 - 13:25

1] - | Cables|  07.05-13:25

Ref. cable length 8.00 m
Signal cable length 8.00 m

5.1.5 Units

1| -| Configuration | 07.05 - 13:25

General Data
Measurement
Plausibility
Microwave
Units

Marker

1] - | Units | 07.05— 13:25

Conc

Conc 2
Currentin 1
Current input 2
Temp. PT100

1| - | Units | 07.05- 13:25
Conc.

None
Specific

% TS
° Bx

ESCHL..>. A VI ..

» CABLES

If the factory-set cable lengths do not match the actual geometry
conditions, you have to correct the values.

Example: For a 4 m long HF quad cable, enter 8 m for the
reference and signal cable length. The input value corre-
sponds to twice the quad cable length.

Set the units to the desired dimension.

» UNITS

The units of the concentrations (conc 1 and 2) and those of the
enabled analog inputs can be selected.

» CONC/ CONC 2

Different units can be set for both concentrations.

MicroPolar (++) LB 566
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1| - | Units | 07.05— 13:25

Conc
Conc 2
Current In 1

1| - | Units | 07.05— 13:25
Current in 1

None

Sseciﬁc

°F

ESCH 7 A VI V|

5.1.6 Marker

1| - | Configuration | 07.05 — 13:25

General Data
Measurement

Plausibility
Microwave

Units

» CURRENTIN 1

» °C

The temperature input can be set to °C, °F, none or specific.

You can set a marker comprising max. 5 characters which
identify the value set in the live display.

» MARKERS

44
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5.2 Start Calibration Coefficients

Starting from the main menu, go to the display shown on the
7| Calibrate Conc | 07.05-13:25 left via:

. ESC | SETUP | CALIBRATION | CALIBRATE CONC |

Tuning > CALIBRATION
Result

1|-| Calibration | 07.05-13:25

Start Calibr.
Cal. Base PHI
Loading comp.

Comp. input None » COEFFICIENTS
For the default setting, the concentration is calculated as fol-
lows:

Measured value = A - Phase + C Eq. 5-1

where:
A, C: Calibration coefficients

1| - | Coefficients | 07.05 -13:25

Check the coefficients A and C and correct them, if necessary,
as follows:

C = average measuring range value (concentration value)
A=0

All coefficients that are not needed are automatically set to
zero.

Note: With these calibration coefficients the concentration aver-
age value and thus the current output is put on hold during start-

up.
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5.3 Configure Plausibility

1| - | Phase measure | 07.05 — 13:25

Sigma max
Phi/att ratio
Auto set

100.00
6.00
OFF

Starting from the main menu, go to the display shown on the
left via:
| SETUP | CONFIGURATION | PLAUSIBILITY | PHASE MEASURE

The display on the left shows the default settings, which may
have to be entered.

During normal measurement operation, Sigma lies between 0
to 100. Therefore, Sigmamax = 100 is a good choice for most
applications. However, if you constantly get sigma values up
to 300 during the measurement, you may increase the limit
up to 500. Higher sigma values than that usually indicate a
fault, such as continuous air bubbles which have to be elimi-
nated.

For most applications, the Phi/att ratio is not known; there-
fore, it has to be determined once. For this, you need the Auto
setting, which otherwise must always be set to OFF.

The exact procedure is described in chapter 9.1.
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Chapter 6. Calibration

6.1 System Adjust

1] - | LB566 | 07.05— 13:25

Live Display

Diagnostic
St

Access Level  User Mode
Language English

A B v >

1|-| Setup | 07.05— 13:25

Configuration
Input / Output
Service

Product

Change password

1| - | Calibration | 07.05— 13:25

System Adjus

Calibrate Conc
Advanced

Note: The measuring system must have reached normal operat-
ing temperature (approx. 45 min. warm-up time)).

The flow cell must be completely filled with product or the con-
tainer probe is completely surrounded by product.

The measuring system has to operate at a normal throughput
and/or material flow and the usual material under actual operat-
ing conditions.

Prerequisite: Chapter 5. Configuration have been completed.

Starting from the main menu:

» SETUP

» CALIBRATION

» SYSTEM ADJUST

MicroPolar (++) LB 566
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1| - |System Adjust | 07.05-13:25

Ref. values > ADJUST
Chart Phi
Chart Attenuation

1| - |System Adjust | 07.05-13:25

Confirm
System adjustment now?
1| - |System Adjust | 07.05—-13:25
Adjustment in process ... System adjustment is in process.

1| - |System Adjust | 07.05-13:25

Adjusted!

main menu.

Push OK to confirm and push ] three times to return to the
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6.1.1 Verifying the Reference Values

1| - |System Adjust | 07.05-13:25

Adjust
Chart Phi
Chart Attenuation

1|-| Ref. Values | 07.05— 13:25

Phi(fm) 125.00 °/GHz
Attenuation 22.5 dB
Slope120.55 °/GHz

Sigma

6.2 Sampling

1| - | LB566 | 07.05— 13:25

Live Display
Diagnostic
o,
Access Level  User Mode
Language English

1|-| Start/Stop | 07.05-13:25

Switch operating mode?

Starting from the main menu, go to the display shown on the
left via | SETUP | CALIBRATION | SYSTEM ADJUST |

» REFERENCE VALUES

Limits of important parameters for the reference meas-
urement:

Sigma: <300 (reliable
microwave irradiation)

Attenuation: <45 dB with standard evaluation unit
MicroPolar
<65 dB with high dynamic evaluation unit Mi-
croPolar ++
(Cables connected properly, product
irradiatable)

For temperature compensation, the product temperature must
be entered via one of the analog inputs and in addition the
corresponding input has to be enabled. If not, the product
temperature is not stored in the device during sampling.

If the measuring system is not yet in the measurement mode,
start the measurement now.

Push to start the measuring system.

Push ¥ to confirm the safety prompt and the device
switches to the measurement mode.

MicroPolar (++) LB 566
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1| -| Live Display | 07.05 — 13:25

Concentration av.

65.50 %

Conc. av. Conc. act. 64.35%

SAMPLER A Y _ZOOM

1| -| Live Display | 07.05 — 13:25

Taking Sample #1

[ I

Conc act 64.35%

1| -| Live Display | 07.05 — 13:25

Save sample
no. 1?

Conc act 64.35%

AV V|

The display to the left appears if you push [IJ.

Note: Push the button to start measurement of the raw
data. At the same time, the laboratory sample has to be taken
and marked. The analysis may be performed later, provided the
product is not changed by this.

Sampling is in process......

Push the [ button to stop the sampling process any time..

If the sampling process has been completed without any prob-
lem, push the button to save the sample in the table and
the measurement continues.

The process previously described must be repeated for each ad-
ditional sample.

The moisture/concentration of the samples should be distributed
over the entire measuring range. For additional temperature com-
pensation, the temperature of the samples should be distributed
over the entire temperature range.

The minimum number of samples required is dependent on the
selected calibration modes. If the sample size is too low, an error
message is displayed after you have attempted to run a calibra-
tion.

About six samples suffice for a rough calculation of the calibration
coefficients, provided the concentration differs by at least 5%. At
least 15 samples are required for fine calibration and temperature
compensation.
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6.2.1 Entering the Lab Values

1| - | Live Display | 07.05 — 13:25

Concentration av.

65.50 %

Conc. av. Conc. act. 64.35%

e SVEE WSA PRl

1| - | LB566 | 07.05— 13:25

Live Display
Diagnostic
0,
Access Level  User Mode
Language English

1|-| Start/Stop | 07.05-13:25

Switch operating mode?

1| - | LB566 | 07.05— 13:25

Live Display
Diagnostic
0,
Access Level  User Mode
Language English

1|-| Setup | 07.05— 13:25

Configuration
Input / Output
Service

Product

Change password

AN V| >

1| - | Calibration | 07.05— 13:25

System Adjust
Calibrate Conc

Advanced

ANV >

Push to go to the main menu. A measurement can be
stopped only in the main menu.

Push to stop the measuring system.

Push to confirm the prompt and the measurement switches
to the STOP mode.

» SETUP

» CALIBRATION

» CALIBRATE CONC
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1| Calibrate Conc | 07.05 —13:25

Calibration
Tuning
Result

N >

11 1/1| Sample # 1| 07.05-13:25

Next sample

Active Yes
Measured value 65.50%
Advanced

DELEN A v Y |

1| 1/1| Sample # 1| 07.05-13:25
Lab value

0.00| %

1| 1/1| Sample # 1| 07.05-13:25

Active Yes

Measured value 65.50%
Lab value 72.40 %
Advanced

6.3 Calibration

> SAMPLING

> LAB VALUE

Delete default value with and enter new value and confirm

with

» NEXT SAMPLE

and repeat the step described above with the next sample.

After you have entered the last sample by pushing the der €
button you get back to the Calibration menu. (Short push - one
page, longer push of the button - you get back to the Calibration

menu immediately)

Proceed as described in chapter 8.4.
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Chapter 7. Start-up of MicroPolar ++

Figure 7-1:
Assembly of the
10 dB attenuator

System adjustment and calibration are carried out in just the
same way for MicroPolar ++, as they are for the standard sys-
tem MicroPolar. However, please keep in mind that the ++
unit requires a minimum attenuation of 40 dB over the entire
concentration range and during system adjustment. When fall-
ing below, the measurement is not precise anymore.

The total attenuation is calculated as follows:

dBtotal = dBadjust + dBive + 0.4 x signal cable length Eq. 7-1

where:

dBtotar: Total attenuation

dBadjustment Attenuation during system calibration
dBiive: Current attenuation in the measure-
ment mode

Signal cable length: e.g. 4 m HF-cable quad results in 8 m
signal cable length (to and from)

The evaluation unit monitors the entire attenuation automati-
cally and reports a falling below by an error message (error
no. 55).

Remedy when falling short of the attenuation:

If the required overall attenuation is not reached, you have
the option to install a 10 dB fixed attenuator into the transmit-
ting branch (see Fig. 7-1). The standard model MicroPolar
should be used if the attenuation is clearly below the required
value.

N-attenuator 10dB
(ID-No. 20613)
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Chapter 8. Calibration and Advanced

8.1 Plausibility | Configuring Phi/Att Ratio

1| - | Phase measure | 07.05 — 13:25

Sigma max 100.00
Phi/att ratio 1.00

Auto set OFF

1| - | Phase measure | 07.05— 13:25

Phi/att ratio

8.1.1 Phi/att Ratio

Starting from the main menu, go to the display shown on the
left via | SETUP | CONFIGURATION | PLAUSIBILITY | PHASE
MEASURE |

Check or correct corresponding to the settings shown on the
left.

» PHI/ATT RATIO

If you know the ratio value, enter it here; otherwise go to
chapter 8.1.1 Phi/att Ratio.

Delete default value with and enter new value and confirm
with

If you do not know the ratio value, proceed as follows:

1. Perform a process recording, see chapter 8.1.2 Process Re-
cording. A prerequisite is that the process covers the entire
concentration range during the recording.

2. If the process recording is currently not possible or if the
concentration range is small anyway (< £ 5%), then enter
Phi/att = 1 as start value.

Subsequent adjustment of the process recording is possible.

MicroPolar (++) LB 566
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8.1.2 Process Recording

1| - | Plausibility | 07.05 — 13:25

Process limits
Phase Measure
Pause Detection

Sigma max.
Phi/att ratio

Prerequisite:
The steps described in chapter

5. Configuration

6.1 System Calibration
have been completed.

The process recording is used to determine the ratio of phase
and attenuation (Phi/att), a parameter of the plausibility anal-
ysis for correct determination of the phase.

If you already know the ratio from other measurements, you
may enter it directly on the PLAUSIBILITY menu (see chapter
4.2.10 Phase Measurement); in this case, that process need
not be recorded.

ﬂ IMPORTANT

The measurement takes place automatically; you only have to
start and stop it again. During measurement, please keep in
mind:

- Do not stop the measurement

- Do not change the concentration erratically (max. 1 %).

- Cover the entire measuring range, if possible

Starting from the main menu, go to the display shown on the
left via:
| SETUP | CONFIGURATION | PLAUSIBILITY | PHASE MEASURE

> PHASE MEASUREMENT

> AUTO SET
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1| Phase Measure | 07.05 —13:25
Auto set
Off

1| Phase Measure | 07.05 —13:25

Sigma max. 100.00
Phi/att ratio 5.32

Auto set ON

Pause recording:
You have the option to pause recording by turning the record-
ing off. The recording is paused and starts again only after it
is turned on again.

Start new recording:

Prerequisite: Recording is turned off. Stop and start the meas-
urement before you start a new recording. The result of older
recordings will be deleted.

Stop recording:
After recording, simply turn off the automatic recording; the
recorded Phi/att is stored automatically.

Carry out sampling while the process recording is running.

Do not forget to enable the process recording again as described
above!

MicroPolar (++) LB 566
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8.2 Adjusting the Calibration

1| - | Live Display | 07.05— 13:25

Concentration av.

65.50 %

Conc. av. Conc. act. 64.35%

SAMPLER A Y _[§ZOOM

1] - | LB566 | 07.05— 13:25

Live Display
Diagnostic
o,
Access Level  User Mode
Language English

1]-| Setup | 07.05 - 13:25

Configuration
Input / Output
Service

Product

Change password

1| - | Calibration | 07.05— 13:25

System Adjust
Calibrate Conc

Advanced

A correction factor and an offset may be entered later to obtain
a subsequent adjustment of the calibration (fine tuning).

Below please find an example for an offset adjustment.
The display to the left appears if you push .

The display reading is now compared with the analysis value
of the lab sample. The difference has to be entered as offset
with the correct algebraic sign.

Calculation:
Analysis value - Display = Offset Eq. 8-1

Push to return to the main menu.

» SETUP

» CALIBRATION

» CALIBRATE CONC

58

MicroPolar (++) LB 566



(BerTHOLR, .,

Chapter 8. Calibration and Advanced

1| Calibrate Conc | 07.05 —13:25
Sampling
Calibration

Tuning
Result

n___u > |

1| - | Calibration | 07.05-13:25

Factor 1.00000

Offset 0.000

1| - | Calibration | 07.05 —13:25
Offset

0.000 |

1| - | LB566 | 07.05— 13:25

Diagnostic
Setup
Access Level
Language

User Mode
English

1| - | Live Display | 07.05— 13:25

Concentration av.

75.50 %

Conc. av. Conc. act. 64.35%

SAvPLER A v _§ZOOM

» TUNING

» OFFSET

Calculation formulas see chapter 4.2.16 Calibrate Concentra-

tion.

Enter the calculated offset value, confirm with [f¥ button and

push the Home button
menu.

Select

» LIVE DISPLAY

to get back to the display.

four times to return to the main

The reading value should now correspond to the actual value.
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8.3 Output of the Start-up Protocol

Starting from the main menu, go to the display on the left by
selecting | DIAGNOSTIC |

1| - | Diagnostic | 07.05 — 13:25

Datalog
Error log » PRINT SETUP

Info
Print Setup

1| - | Print Setup | 07.05—13:25

i e e Push the button to print the setup via RS232 and RS485.
pnow: Push B4 to go back one page without printout.

The start-up protocol includes all parameters, system adjustment
data, calibration data and entries in the sample table.

For further information on the start-up protocol see chapter
11. Start-up Protocol

60

MicroPolar (++) LB 566



SERTHOLR,,

HNOL s

Chapter 8. Calibration and Advanced

8.4 Calibration

1| Calibrate Conc | 07.05 —13:25

Sampling
Tuning
Result

i >

1| - | Calibration | 07.05-13:25

Start Calibr.

Loading comp.

Comp. input None
Coefficients

1| - | Calibration | 07.05 —13:25
Cal. Base

Attenuation
Both

There are several setup options for calibration; for details see
chapter 4.2.20 Calibration. Furthermore, the default settings
are displayed, which, as a rule, are the best choice.

Prerequisite:

The steps described in chapter
5. Configuration
6.1 System Calibration
6.2 Sampling

have been completed.

Starting from the main menu, go to the display shown on the
left via:
| SETUP | CALIBRATION | CALIBRATE CONC |

» CALIBRATION

» CAL. BASE

» PHASE ( Phase measurement)

Standard for all applications: Phase

MicroPolar (++) LB 566
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1| - | Calibration | 07.05— 13:25

Start Calibr.
Cal. Base PHI

Loading comp.

Coefficients

AN Y| >

1| - | Calibration | 07.05— 13:25

Start Calibr.

Cal. Base PHI
Loading comp.

Comp. input None
Coefficients

1|-| Calibration | 07.05-13:25

Calibrate Now?

1|-| Calibration | 07.05-13:25

Calibrated!

Set the desired compensation:

For compensation such as temperature compensation pro-
ceed as follows:

» COMPENSATION

Here you can select the analog inputs (PT100, current input 1
and 2) required for compensation (e.g. temperature compen-
sation). You can select:
° None
Inl
Inl + In2
Inl1 + PT100
Inl + In2 + PT100
In2
In2 + PT100
PT100

Select "None" if no compensation is required.

The automatic calculation of the calibration coefficients starts
as soon as you have set the parameters for the compensation.

» START CALIBRATION

Push the ¥l button to start the calibration; push |4 to go back
one page without calibration.

accepts the calibration and changes to the next display.

When calculating the new coefficient set, the Factor will be re-
set to 1 and the Offset to 0.
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1|-| Calibration | 07.05-13:25

1|-| Calibration | 07.05-13:25
Correlation Lab/Meas value

0.998726

1|-| Calibration | 07.05—13:25

Calibration
OK?

The graph on the left shows the measured value versus the
lab value.

Output of the correlation between measured value and lab
value.

As soon as you confirm this prompt, the calibration display
appears again; from there you get back to the main menu by
pushing four times.
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8.4.1 Calibration with Two Concentrations

Calibration for two concentrations starts by changing the pro-
cess type as described below.

Starting from the main menu, go to the display shown on the
left via

| SETUP | CALIBRATION |
1| - | Calibration | 07.05— 13:25

System Adjust
Calibrate Conc

> ADVANCED

1 | - | Advanced | 07.05 - 13:25

Tare values

Num. Cal. Sweeps 20
> PROCESS TYPE

1 | -| Advanced | 07.05 — 13:25
Process type
1 Conc

> 2 CONC

Split Conc

Push the BYA button to accept the selected process type and
rei push the @R once to go to the display depicted below.

1| - | Calibration | 07.05— 13:25

System Adjust
> CALIBRATE CONC (corresponding to concentration 1)

Calibrate Conc2
Advanced

1| - |Calibrate Conc1|07.05—13:25

. » SAMPLING
Calibration
Tuning
Result

(A V| >
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There is only one sample table for both calibrations.

The lab values have to be entered for all samples used for cali-
bration of concentration 1. All other samples have to be disabled
(Active: Yes/No).

1| 1/4 | Sample # 1| 07.05—13:25

Next sample

Active Yes

Measured value 65.50% > LAB VALUE
Lab value 0.00 %

Advanced

DELIEA VI V|

11/4| Sample # 1| 07.05— 13:25

Lab value
Delete default value with and enter new value and confirm

60.40 | with

1| 1/4 | Sample # 1| 07.05-13:25

Active Yes

Measured value  65.50 % Continue with next sample
Lab value 60.40 %

Advanced

» NEXT SAMPLE

1| 2/4 | Sample # 2| 07.05—13:25

Next sample > ACTIVE

Measured value 74.35 % .
Lab value 67.80 % Disable sample
Advanced

1|2/4| Sample # 2| 07.05 — 13:25
Active

[ No ]
No > NO

Yes
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1| 2/4 | Sample # 2 | 07.05—-13:25
Make sure that all samples have been processed and only those

th’,f‘t/:ample No samples are active which are relevant for this calibration.
Measured value  74.35 %

Lab value 67.80 % ] _
Advanced Push :l to get to the Calibration page.

1| - |Calibrate Conc1|07.05-13:25

Sampling
Tuning
Result

1| - | Calibration | 07.05— 13:25

> START CALIBRATION

Cal. Base PHI
Loading comp.

Comp. input None
Coefficients

(A V| >

1| - | Calibration | 07.05-13:25

‘ Push the ¥l button to start the calibration; push [Eq to go back
Calfsfiatiz e one page without calibration.

T1-| Calibration. | 07.05 —13.25
accepts the calibration and changes to the next display.

Calibrated!
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1| - | Calibration | 07.05— 13:25

Start Calibr.

Cal. Base PHI Push ] twice to return two pages.
Loading comp.

Comp. input None
Coefficients

1| -| Calibration | 07.05 - 13:25

System Adjust
Calibrate Conc

> CALIBRATE CONC 2
Advanced

Repeat the steps as described above for concentration 2; all sam-
ples have to be enabled again in the sample table. Now you have
to disable all samples which are not used for concentration 2.

1| - |Calibrate Conc2|07.05—13:25

Calibration » SAMPLING

Tuning
Result
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8.4.2 Calibration with Split Value

1| - | Calibration | 07.05— 13:25
System Adjust

Calibrate Conc
Advanced

1 | - | Advanced | 07.05 - 13:25

Tare values

Num. Cal. Sweeps 20

1 | -| Advanced | 07.05— 13:25
Process type
1 Conc
2 Conc

Split Conc

1 | -| Advanced | 07.05 - 13:25
Tare values

Num. Cal. Sweeps 20

Split Value 75.00 %

With this type of calibration, two characteristic curves (con-
centrations) are combined in one measuring range; their point
of intersection defines the split value.

Conc 1 for the lower and conc 2 for the upper measuring
range can be output only together via current output.

» ADVANCED

» PROCESS TYPE

» SPLIT CONC

Push the button to accept the selected process type and
push the @R] button once to go to the display depicted below.
The displayed split value has been set by the manufacturer,
but has to be adapted to the respective application.

The sample measurement should be selected such that the last
sample of the lower concentration is fairly close to the first sample
measurement of the upper concentration. Ideally, the last sample
of the initial concentration is the first sample of the final concen-
tration.
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1| -| Live Display | 07.05— 13:25

Concentration av.

65.50 %

Conc. av. Conc. act. 64.35%

ESCHSAMPLER A Y IiZOOM

1 | - | Advanced | 07.05 — 13:25

Tare values
Num. Cal. Sweeps 20

Process type Split Conc
Split Value 75.00 %

1 | - | Advanced | 07.05 — 13:25

Split Value

Sample measurements are carried out continuously over the en-
tire measuring range with the display depicted to the left. See
chapter 6.3 Sampling

After completion of sampling, the individual samples will be
enabled or disabled during input of the laboratory values, rel-
ative to the set split values. All samples smaller or equal to the
split value will be assigned to the lower concentration range
and all samples above to the upper concentration range.

The assignment of the samples is carried out automatically,
for example, by setting the split value or by entering the lab
values have been entered (e.g. after re-sampling). The assign-
ment depends on the split value and the lab value.

ﬂ IMPORTANT

The split value entry allows you to enable samples that have
been disabled earlier through automatic assignment! In these
cases, disabled samples should better be deleted or disabled
again after a split value entry!

The split value to be set must correspond to the point of intersec-
tion of both calibration curves. This will be corrected automatically
after the calibration (within certain limits).

» SPLIT VALUE

Enter the split value and confirm with .

push ] to get to the Calibration page.
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1| -| Calibration | 07.05 - 13:25

System Adjust

Calibrate Conc
Calibrate Conc2 > CALIBRATE CONC
Advanced

1| - |Calibrate Conc2|07.05-13:25

Sampling
> CALIBRATION

Tuning

Result
The lower concentration is now calibrated. Then select

N v| N CONC2 and repeat the calibration process.
Go back to the main menu and start the measurement.

8.5 Typical Calibration Coefficients/Start Values
C: Concentration value at system calibration

For applications with container probe or flow cell
nominal width DN 50 and without temperature
compensation

A=-0.19 to determine the concentration of dry matter

A=+ 0.19 to determine the concentration of moisture
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Chapter 9. Password

The measuring system can be protected against unauthorized
access by passwords.

The access levels are as follows.

Read only

The measuring system cannot be started and stopped. You can
only switch from the live display to Diagnostic and to Access
Level.

User mode
The user mode is the default mode and provides access to all
user-relevant parameters.

Service
The service level is reserved to service personnel.

You have to enter a password to change from Read only to
User Mode.
At the time of delivery, this password is

PASS1

The password can be changed in the menu | SETUP | CHANGE
PASSWORD |.

9.1 Password Forgotten

The device is in the "Read only" mode and the user has for-
gotten the password. Please proceed as follows to carry out a
"Reset" of the user level:

Turn off device.

Turn on device; as soon as all 5 LEDs light up when powering
up, press 0 (zero) and keep it depressed for 8 seconds.
Device powers up in the "User Mode". You can now enter a
new password.

ﬂ IMPORTANT
Check your process before turning off the device. The current
outputs drop to 0 mA.
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The LEDs indicate the device status. Once the errors have been
corrected, the measurement returns to the state before the error
occurred. An acknowledgment is not required.

10.1 Power failures

Code

Error

Probable cause /
correction

10

24V power fail

Please contact the
Berthold Technologies
Service.

11

9V power fail

Please contact the
Berthold Technologies
Service.

12

5V power fail

Please contact the
Berthold Technologies
Service.

13

3V power fail

Please contact the
Berthold Technologies
Service.

14

Battery fail

Battery power is low, re-
place immediately,

see Hardware Manual, chap-
ter 5.4

10.2 Temperature errors

Code

Error

Probable cause /
correction

20

Attention: Ambient
temperature too high!

Check operating tempera-
ture of the evaluation
unit, permissible range:
-20 to 50° C or 45° C

21

RF temperature out of
range

Check operating tempera-
ture of the evaluation
unit, permissible range:
-20 to 50° C or 45° C
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10.3 Hardware failures

Probable cause /

Code | Error .
correction

30 Program memory Please contact the

corrupted Berthold Technologies
Service.
31 Data memory Please contact the
corrupted Berthold Technologies
Service.
32 Parameter memory Compatibility check after
corrupted software download: A
general reset must be
carried out.
33 I12C-bus communica- Please contact the
tion Berthold Technologies
Service.

34 DAC update failure Please contact the
Berthold Technologies
Service.

35 LCD contrast Please contact the
Berthold Technologies
Service.

36 LCD controller Please contact the
Berthold Technologies
Service.

37 Keypad error Please contact the
Berthold Technologies
Service.

38 RF communication er- | Please contact the

ror Berthold Technologies
Service.

39 RF hardware failure Faulty cable connection
between the motherboard
and HF unit. Check con-
nector on the mother-
board.

Caution! First, disconnect
the evaluation unit from
the power supply!

40 I/O communication er- | Please contact the

ror Berthold Technologies
Service.

41 I/O module error Please contact the
Berthold Technologies
Service.

42 RF Board startup error | Please contact the

Berthold Technologies
Service.
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10.4 Sensor errors

Code | Error Probabl_e cause /
correction
50 Phase variance too The measured phase ex-
high ceeds the allowed Sigma
limit.
53 No product The evaluation unit is in
the Offline state
(no product present).
54 No system adjustment | The system calibration
available has not yet been carried
out.
55 Insertion loss under- See Software Manual,
run chapter 8

10.5 Analog input range errors

Probable cause /
AL (T correction
60 Current input 1 out of | The enabled current input
range has not yet been cali-
brated or is not occupied.
61 Current input 2 out of | The enabled current input
range has not yet been cali-
brated or is not occupied.
62 Pt100 temperature out | The enabled PT100 input
of range has not yet been cali-
brated or is not yet occu-
pied.
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10.6 Measurement range errors

Code | Error Probabl_e cause /
correction
70 Concentration out of The concentration is out-
range side the process limits.
71 Concentration 2 out of | Concentration 2 is outside
range the process limits.
72 Loading value 1 below | Below the minimum load
the limit for concentration 1
73 Loading value 2 below | Below the minimum load
the limit for concentration 1
74 Loading comp. disa- Current input is outside
bled. Cur. Input upper | the range.
& lower value invalid
75 Sync. time too long Review settings for syn-
chronization, see chapter
7.3 in Hardware Manual.
76 Synchronization: Review settings for syn-
speed out of range chronization, see chapter
7.3 in Hardware Manual.
77 Waiting for sync. value | The measurement has not
yet been synchronized,
please wait.

10.7 Auxiliary measurement errors

Code

Error

Probable cause /
correction

78

Mass flow 1 calc. disa-
bled. Product speed in-
valid

Please contact the
Berthold Technologies
Service.

79

Mass flow 1 calc. disa-
bled. Density invalid

Please contact the
Berthold Technologies
Service.

80

Mass flow 2 calc. disa-
bled. Product speed in-
valid

Please contact the
Berthold Technologies
Service.

81

Mass flow 2 calc. disa-
bled. Density invalid

Please contact the
Berthold Technologies
Service.
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10.8 Analog output range errors

Code

Error

Probable cause /
correction

90

Current output 1 out
of range

The concentration calcu-
lated on the basis of the
current is outside the cur-
rent range

91

Current output 2 out
of range

The concentration calcu-
lated on the basis of the
current is outside the cur-
rent range

10.9 Watchdog error

Code | Error Probabl_e cause /
correction
92 Watchdog Please contact the
Berthold Technologies
Service.
10.10 System errors
Code | Error Probabl_e cause /
correction
120 No time / date setting | Please enter the date and
the time.
10.11 Density errors
Code | Error Probabl_e cause /
correction
150 Density calc.: Radio- Check the measured value
metric MPUA out of of the radiometric MPUA
range
151 Density calc.: Height Check the measured value
signal out of range of the layer thickness
sensor
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10.12 Input Error
Error Probable Cause
Value too Input value is too large
large
Value too Input value is too small
small
Table is Sampling has been selected without
empty previous sample measurement
Chart data The measuring system has determined
faulty faulty chart data during calibration.
No chart data | The calculated chart data have been de-
available leted or calibration has not been com-
pleted.
Sampling full | You have tried to measure more than 30
samples.
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10.13 Device States

Error state:

This state occurs also in error codes 50 to 56, 60 to 62 and 70
to 71 (see table above). The evaluation units behave as fol-
lows:

LEDs: RUN flashes, ERROR on, signal 1 and 2
depending on the configuration.

Current outputs: Fault current, as selected

Display: Error message with error code

Warning state:
This state occurs also in error codes 14, 21, 90 and 91 (see
table above). The evaluation units behave as follows:

LEDs: RUN flashes, ERROR off, signal 1 and 2
no connection.

Current outputs: live

Display: Error message with error code

Hold state:

Measurement stopped via digital input. The evaluation units
behave as follows:

The averaged concentration value is frozen. The measurement
continues, however, so that a measurement error can cause
the fault condition also from the hold state.

LEDs: RUN flashes, ERROR off, signal 1 and 2
depending on the configuration.

Current outputs: frozen

Display: No display message

Offline state:
The evaluation unit is in the Offline state, no product is pre-
sent. The evaluation units behave as follows:

LEDs: RUN flashes, ERROR off, signal 1 and 2
depending on the configuration.
Current outputs: lower current output value 0/4 mA
Display: Error message with code no. 053 spec-
ification
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Chapter 11. Start-up Protocol

The log can be output via RS232 and RS485. The printout
takes place on the menu | DIAGNOSTIC | PRINT SETUP |.

The serial interfaces RS232 and RS485 have the following port
settings:
Data transfer rate 38400 Bd, 8 data bits, no parity, 1 stop bit

The log is saved to a TXT file using a terminal program. To
view the log (e.g. in Excel®), the following data format must
be considered.

Separator: Tabulator
Decimal separator:
Thousand separator

The following code list helps you to interpret the start-up pro-
tocol, see example in chapter 12.1.

Parameter Code | Information

no.
Log type Log type:

0 Disabled

1 Single

2 Continuous

3 Stop on error
Log time Log time:

0 15 mins

1 1 hour

2 4 hours

3 8 hours

4 1 day

5 3 days
Measuring Meas. Mode:
mode 0 Continuous

1 Batch
Start mode Start mode (Start/Stop):

0 Keyboard

1 Extern
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Parameter Code | Information

no.
Calibration Exp. cal. input selection:
input 0 None
selection 1 Input 1

2 Input 1 + Input 2

3 Input 1 + PT100

4 Input 1 + Input 2 + PT100

5 Input 2

6 Input 2 + PT100

7 PT100
Calibration Calibration base:
variable 0 Phase

1 Attenuation

2 Phase and attenuation
Massflow Throughput calculation:
calculation 0 Off
mode 1 On
Measure Process type:
configuration | 0 1 concentration

1 2 concentrations

2 Split concentration
AO Assign Assignment of current output:
Code 0 None

1 Concentration

2 Concentration 2

3 Current input 1

4 Current input 2

5 PT100
AO Alarm se- Error current for current output:
lect code 0 22 mA

1 3.5 mA

2 Hold

3 Value
Range Measuring range for current out-
selection 0 put:

1 0..20mA

4..20 mA

AI Range Measuring range for current input:
selection 0 0..20mA

1 4..20 mA
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Parameter

Code
no.

Information

AI Ena-
bled[2]

State current in 2

DO Function

OOAWNRO

Function of digital outputs:
None

Error

Hold

No product

Alarm min.

Alarm max.

DO Assign-
ment

ANWN~KO

Digital output: the min./max.

alarm is assigned to the following:

Concentration
Concentration 2
Current input 1
Current input 2
PT100

DI Function
selection

ANWNKRO

Function of digital inputs:
None

Start/Stop

Hold

Sampling

Product selection

Printout
mode

WN~O

Form of data printout:
None

Line

Table

Line + Table

Access level

N~ QO

Access level:
Read only
User mode
Service

Language

~

Language selection
English

German

French

MicroPolar (++) LB 566
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11.1 Example of Start-up Protocol

Menu: | Start of Setup: Start-up Protocol Interpretation:
(* Only relevant for service)
Prod- Prod. Prod.
Product | Entry Product1 uct2 3 4
Datalog | Log type : 0 Log type: see code list
Log time: 2 Log time: see code list
Number of errors : 0 Number of entries in the error log
NTC temperature : 453 °C *
max. NTC temperature : 46.7 °C *
9V power supply : 8.94V *
Info Tag: - Tag
Device type : LB 566 Device type
Unique device ID number : 761
Serial number : 4294967000
Final assembly number : 000-000
Software version : 2.00
Software release date : 02.02.2016 Software revision date
Actual date : 10.02.2016 Date of logging
Actual time : 12:15 Time of logging
Measure-
ment Measuring mode : 0 Measuring mode: see code list
Start mode : 0 Start mode: see code list
Current out-
Filter damping value[2] : 20 Averaging put
Filter damping value[3] : 20 Averaging number when sampling
Reset average : FALSE Reset Averaging: Yes/No
Plausibil-
ity Lower limit : 0.00 Min. process limit:
Upper limit : 100.00 Max. process limit
Raw data average value 5 *
Max. phase sigma : 100 Sigma max.
Correlation Phi/Att : 1:00 Ratio phase/attenuation
Auto-set mode : FALSE Auto set: On/Off
Offline Mode detection : FALSE Offline function: On/Off
Minimum attenuation : -15dB Limit for offline mode
\'Z/A;/rg- Ref. cable length : 8.00 m Reference cable length
Meas. cable length : 8.00m Signal cable length
Wave band selection : 1 *
Start frequency : 2 *
Frequency step : 1 *
Nbr of freq. points : 5 *
Marker Marker name : Mark1 Marker name for concentration
Marker value : 75.00 % Marker value for concentration
Marker name[2] : Mark2 Marker name for concentration 2
Marker value[2] : 75.00 % Marker value for concentration 2
System
adjust Nbr of sweeps for reference : 1 *
EVU type | HF amplifier mode : 0 *
Minimal insertion loss : 40.00 dB *
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gzlritérate Calibration input selection : 0 Exp. Cal. input selection: see code list
Calibration mode 0 *
Calibration variable : 0 Calibration basis: see code list
Phase coefficients : 0 Phase coefficient A
Attenuation coefficients : 0 Attenuation Coefficient B
Constant coefficient : 0 Constant C
d coefficient 0 Comp-coefficient for PT100 input
e coefficient 0 Comp-coefficient for current input 1
f coefficient 0 Comp-coefficient for current input 2
g coefficient 0 Comp-coefficient for loading
Adjust factor : 1 Factor
Adjust offset : 0 Offset
Massflow calculation mode: 0 Throughput calculation: see code list
Loading comp. Selection: 0 *
Loading comp. Lower limit: 0 *

Synchroni-

zation Synchronizer mode: 0 *
Current input1 distance to uWave 0 *
Current input1 distance to uWave 0 *

822?% Calibration input selection : 0 Exp. Cal. input selection: see code list

2 Lower limit :
Upper limit :
Calibration mode : 0 *
Calibration variable : 0 Calibration basis: see code list
Phase coefficients : 0 Phase coefficient A
Attenuation coefficients : 0 Attenuation Coefficient B
Constant coefficient : 0 Constant C
d coefficient 0 Comp-coefficient for PT100 input
e coefficient 0 Comp-coefficient for current input 1
f coefficient 0 Comp-coefficient for current input 2
g coefficient 0 Comp-coefficient for loading
Adjust factor : 1 Factor
Adjust offset : 0 Offset
Massflow calculation mode: 0 Throughput calculation: see code list
Loading comp. Selection: 0 *
Loading comp. Lower limit: 0 *

Advanced | Tare Phase (°/GHz): 0.00 °/GHz
Tare Attenuation (dB) : 0.00dB
Measure configuration : 0 Process type: see code list
Range split value : 75 Split value

g&gﬁ?; AO Assign code : 0 Assignment: see code list
AO Upper range value : 95 Upper value
AO Lower range value : 60 Lower limit
AO Alarm select code : 2 Error current: see code list
AQ Error current value : 22.00 mA Error current value

g&g(:?tz AO Assign code[2] : 0 Assignment: see code list
AO Upper range value[2] : 95 Upper value
AO Lower range value[2] : 60 Lower limit
Range selection[2] : 1 Range
AO Alarm select code[2] : 2 Error current: see code list
AQ Error current value[2] : 22.00 mA Error current value

MicroPolar (++) LB 566
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Current Enabled:
output 1 Al Enabled : 0 Disabled: 0 1
Al Range selection : 1 Range: see code list
Al Upper range value : 100 Upper value
Al Lower range value : 0 Lower limit
Analog input filter constant : 5 *
Current Enabled:
output 2 Al Enabled[2] : 0 Disabled: 0 1
Al Range selection[2] : 1 Range: see code list
Al Upper range value[2] : 100 Upper value
Al Lower range value[2] : 0 Lower limit
Analog input filter constant : 5 *
PT100 in- Enabled:
put Al Enabled[3] : 0 Disabled: 0 1
Relay 1 DO Function : 1 Function: see code list
DO Assignment : 0 Assignment: see code list
DO Threshold : 0.00% *
DO Hysteresis : 5.00% *
Relay 2 DO Function[2] : 2 Function: see code list
DO Assignment[2] : 0 Assignment: see code list
DO Threshold[2] : 0.00% *
DO Hysteresis[2] : 5.00% *
Elij%ital In- DI Function selection : 0 Function digital input 1: see code list
DI Function selection[2] : 0 Function digital input 2: see code list
DI Function selection[3] : 0 Function digital input 3: see code list
Printout mode : 1 Data output: see code list
Access level : 2 Access level: see code list
Language : 1 Language: see code list
End of Setup End
86 MicroPolar (++) LB 566




SERTHOLR,,

s Chapter 11. Start-up Protocol
Start of Reference Data System adjustment data:
Product 1:
Mean Atten.: 46.8509 dB
Phase at fm: 42.6285 deg/GHz
Phase slope: 380,984 deg/GHz
Phase sigma: 0.24575
Transformed

Frequency[GHz] Phase[Deg]  Phase[Deg] Atten.[dB]

2.42 35.64 35.64 21.98

2.43 361.81 361.81 21.95

2.44 689.04 689.04 22.07

2.45 1014.44 1014.44 22.36

2.46 1339.01 1339.01 22.37
Start of Sample Data: Sampling:

Product 1: Sample Data for Concentration 1:

Temp. Phi.
Sample: Active: Con.(%): Lab.(%): AIN1: AIN2: (°C): (°/GHz): Att.(dB):
1]17.08 - 12:37 TRUE 85 40 0 0 0 -0.35 0.02
2|17.08 - 12:37 TRUE 80 35 0 0 0 30.33 5.08
3|17.08 - 12:45 TRUE 70 25 0 0 0 59.02 18.98

Correlation factor between

lab and meas values: 1
End of Sample Data

Do not use following data!
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Measured
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Lab value

Current in 1

Current In 2

PT100

Phi(fm):

Attenua-
tion
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