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17.3 Cleaning programs

A CAUTION

The cleaning system is not switched off during calibration or maintenance activities

Risk of injury due to medium or cleaning agent

» If a cleaning system is connected, switch it off before removing a sensor from the medium.
» If you are not switching off the cleaning system because you wish to test the cleaning func-
tion, wear protective clothing, goggles and gloves or take other appropriate measures.

Path: Menu/Setup/Additional functions/Cleaning/Cleaning 1 to 4

Function

Options

Info

Cleaning type

Options
= Standard clean
= Chemoclean

Factory setting
Standard clean

Cleaning time

5t0 600 s

Factory setting
10s

Cleaning interval

00-00:01 to 07-00:00
(DD-hh:mm)

Cleaning time... Cleaning duration

The cleaning duration and interval depend on the
process and sensor. Determine the variables empirically
or based on experience.

The interval value can be between 1 minute and 7 days.
Example: You have set the value "01-00:00". Each day,

Factory setting the cleaning cycle starts at the same time you started the
01-00:00 first cleaning cycle.
Hold Options Decide whether there should be a hold for the assigned
= On sensor during the cleaning process.
s Off
Factory setting
Off
P Output selection Goes to the "Outputs’ menu
You can assign the cleaning program directly to one or
more outputs.
-->"Outputs" section
[> Start cycle Action Start the cyclical cleaning process with the settings
above
[> Start manually Action Start an individual cleaning process
If cyclical cleaning is enabled, there are times in which it
is not possible to manually start the process.
[> Stop Action End the cleaning process (cyclically or manually)
State of cleaning Read only Indicates whether cleaning is currently taking place or
not
Time to next clean Read only Countdown to the next cleaning process

(only if cyclical cleaning has been started)
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17.4 Mathematical functions

In addition to "real" process values which are delivered by analog inputs or physical sensors
connected to the device, you can also calculate a maximum of 6 "virtual" process values using
mathematical functions.

The "virtual" process values can be:

= Qutput via a current output or a fieldbus

= Used as a controlled variable

= Assigned as a measured variable to a limit contactor
= Used as a measured variable to trigger cleaning

= Displayed in user-defined measuring menus

17.4.1 Difference

You can subtract the measured values of two sensors and use the result to detect incorrect
measurements, for example.
To calculate a difference, you must use two measured values with the same engineering unit.

Path: Menu/Setup/Additional functions/Mathematical functions/MF 1 to 6/Mode/Difference

Function Options Info
Calculation Options On/off switch for the function
= Off
= On
Factory setting
Off
Y1 The options depend on the | Select the sensors and the measured variables that
sensors connected should be used as the minuend (Y1) or subtrahend (Y2).

Measured value

Y2

Measured value

Difference value Read only View this value in a user-defined measuring screen or
output the value via the current output.
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17.4.2 Redundancy

Use this function to monitor two or three sensors with redundant measurements. The
arithmetic average of the two closest measured values is calculated and output as the

redundancy value.

Path: Menu/Setup/Additional functions/Mathematical functions/MF 1 to 6/Mode/Redundancy

Function

Options

Info

Calculation

Y1

Measured value

Y2

Measured value

Y3 (optional)

Measured value

Options
= Off
= On

Factory setting
Off

The options depend on the
sensors connected

On/off switch for the function

You can select different types of sensor that output the
same measured value.

Example for temperature redundancy:

You have a pH sensor and an oxygen sensor at inputs 1
and 2. Select both as "Y1" and "Y2". For "Measured value"
select the temperature.

Deviation control Options You can monitor the redundancy. Specify an absolute
s Off limit value that may not be exceeded.
= On
Factory setting
Off

Deviation limit Depends on the selected
measured value

Redundancy Read only View this value in a user-defined measuring screen or

output the value via the current output.
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17.4.3 rH value

To calculate the rH value, a pH sensor and an ORP sensor must be connected. It is irrelevant
whether you are using a pH glass sensor, an ISFET sensor or the pH electrode of an ISE sensor.

Path: Menu/Setup/Additional functions/Mathematical functions/MF 1 to 6/Mode/rH calculation

Function Options Info
Calculation Options On/off switch for the function
= Off
= On
Factory setting
Off
pH source Connected pH sensor Set the input for the pH sensor and the input for the ORP
sensor. Measured value interrogation is obsolete as you
Redox source Connected ORP sensor must select pH or ORP mV.
Calculated rH Read only View this value in a user-defined measuring screen or
output the value via the current output.
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17.4.4 Degassed conductivity

Carbon dioxide from the air can be a contributing factor to the conductivity of a medium. The
degassed conductivity is the conductivity of the medium excluding the conductivity caused by
carbon dioxide.

In the power station industry, for example, it is advantageous to use the degassed conductivity:

= The percentage of conductivity caused by corrosion products or fouling in the feed water can
be determined as early as when the turbines are started. The system excludes the initially high
conductivity values resulting from the ingress of air.

= [f carbon dioxide is regarded as non-corrosive, the live steam can be directed to the turbine far
earlier during startup.

s [f the conductivity value increases during normal operation, it is possible to immediately
determine an ingress of coolant or air by calculating the degassed conductivity.

Path: Menu/Setup/Additional functions/Mathematical functions/MF 1 to 6/Mode/Degassed conductivity

Function Options Info
Calculation Options On/off switch for the function
= Off
= On
Factory setting
Off
Cation conductivity Connected conductivity "Cation conductivity" is the sensor downstream from the
sensor cation exchanger and upstream from the "degassing
module", 'Degassed conductivity" is the sensor at the
Degassed conductivity Connected conductivity outlet of the degassing module.
sensor Measured value interrogation is obsolete as you can only
choose conductivity.
CO2 concentration Read only View this value in a user-defined measuring screen or
output the value via the current output.
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17.4.5 Dual conductivity

You can subtract two conductivity values and use the result, for example, to monitor the
efficiency of an ion exchanger.

Path: Menu/Setup/Additional functions/Mathematical functions/MF 1 to 6/Mode/Dual conductivity

Function

Options

Info

Calculation

Inlet

Measured value

Outlet

Measured value

Main value format

Options
= Off
= On

Factory setting
Off

The options depend on the
sensors connected

Options
= Auto
= #

" H#H
.
LREX 224

Factory setting
Auto

On/off switch for the function

Select the sensors that should be used as the minuend
(Inlet, e.g. sensor upstream from the ion exchanger) and
subtrahend (Outlet, e.g. sensor downstream from the
ion exchanger).

Cond. unit

Options
= Auto
= yS/cm
s mS/cm
s S/cm

= S/m
= mS/m
= S/m

Factory setting
Auto

Dual conductivity

Read only

View this value in a user-defined measuring screen or
output the value via the current output.
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17.4.6 Calculated pH value

The pH value can be calculated from the measured values of two conductivity sensors under
certain conditions. Areas of application include power stations, steam generators and boiler

feedwater.

Path: Menu/Setup/Additional functions/Mathematical functions/MF 1 to 6/Mode/pH calculation from

conductivity
Function Options Info
Calculation Options On/off switch for the function
= Off
= On
Factory setting
Off
Method Options The calculation is performed on the basis of Guideline
= NaOH VGB-R-450L of the Technical Association of Large
= NH3 Power Plant Operators ( Verband der
= LiOH GroRkesselbetreiber, (VGB)).
Factory setting NaOH
NaOH pH=11+log {(x, - 1/3 x,)/273}
NH3
pH=11+log {(x, - 1/3 x,)/243}
LiOH
pH=11+log {(x, - 1/3 x,)/228}
K, ... Inlet" ... direct conductivity
Xy, ... "Outlet’ ... acid conductivity
Inlet Choice of conductivity Inlet
sensor Sensor upstream from the cation exchanger, "direct
Outlet conductivity"
Outlet
Sensor downstream from the cation exchanger, "acid
conductivity"
The choice of measured value is obsolete since it must
always be "Conductivity".
Calculated pH Read only View this value in a user-defined measuring screen or
output the value via the current output.
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17.5 Measuring range switch

A measuring range switching (MRS) configuration includes the following options for each of the
four binary input states:

= Mode of operation (conductivity or concentration)

= Concentration table

= Temperature compensation

= Current output turndown

= Limit contactor range

If an MRS set is assigned to a channel and MRS is enabled for this set, the measuring range con-
figuration selected via the binary inputs is used instead of the normal configuration of the linked
sensor channel. So that the current outputs and limit contactors are controlled by the MRS,
these must be linked with the MRS set, not with the measuring channel.

Current outputs and limit contactors that are connected to an MRS set receive the measured
value corresponding to the mode of operation as well as the corresponding turndown or range
for limit value monitoring. A limit contactor connected to an MRS set always uses the "Out of
range check' mode, i.e. it switches if the value is outside the configured range. If a current output
or limit contactor is connected to an MRS set, the turndown, monitoring range and limit contac-
tor mode can no longer be configured manually. Therefore, these options are hidden in the cur-
rent output menu and limit contactor menu.

Example: CIP cleaning in a brewery

Beer Water Base Acid
Binary input 1 0 0 1 1
Binary input 1 0 1 0 1
Measuring range | Measuring range | Measuring range | Measuring range
00 01 10 11
Operating mode Conductivity Conductivity Concentration Concentration
Conc. Table - - NaOH 0..15% User table 1
Compensation User table 1 Linear - -
Current output
Range lower value 1.00 mS/cm 0.1 mS/cm 0.50 % 0.50 %
Range upper value 3.00 mS/cm 0.8 mS/cm 5.00 % 1.50 %
Limit switches
Range lower value 2.3 mS/cm 0.5 mS/cm 2.00 % 1.30 %
Range upper value 2.5 mS/cm 0.7 mS/cm 2.10 % 1.40 %
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Path: Menu/Setup/Additional functions/Measuring range switch

Function Options Info
set you enter both activation codes, you have two
P MRS set 1 If ter both activati d have tw
P MRS set 2 independent parameter sets available for measuring
range switching. The submenus are the same for both
sets.
MRS Options Switches the function on or off
= On
= Off
Factory setting
Off
Sensor Options This function can be used on inductive conductivity
= None sensors only.

Binary input 1

Binary input 2

= Connected, inductive
conductivity sensors

Factory setting
None

Options

= None

= Binary inputs
= Fieldbus signals
= Limit switch

Factory setting
None

Source of the switching signal, can be selected for input
1 and 2 in each case

Sensor = inductive conductivity sensor

P Measuring range 00
P Measuring range 01
P Measuring range 10
P Measuring range 11

Select the MRSs; a maximum of 4 are possible.
The submenus are identical for each and thus are dis-
played only once.

Operating mode

Options
= Conductivity
= Concentration

Factory setting
Conductivity
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Path: Menu/Setup/Additional functions/Measuring range switch

Function

Options

Info

Conc. Table

Compensation

Options

= NaOHO0..15%

= HCI0..20%
HNO3 0..25%
HNO3 24..30%
H2S04 0..28%
H2S04 40..80%
H2S04 93..100%
H3PO04 0..40%
NaCl 0..26%
User table 1
User table 2
User table 3
User table 4

Factory setting
NaOH 0..15%

Options

None

Linear

NaCl (IEC 746-3)
Water ISO7888 (20°C)
Water ISO7888 (25°C)
UPW NaCl

UPW HCI

User table 1

User table 2

User table 3

User table 4

Factory setting
Linear

Concentration tables saved at the factory:
NaOH: 0 to 15%, 0 to 100 "C (32 to 212 °F)
HCI: 0 to 20%, 0 to 65 “C (32 to 149 °F)
HNO3: 0 to 25%, 2 to 80 "C (36 to 176 °F)
H,S0,: 0 to 28%, 0 to 100 "C (32 to 212 °F)
H,S0,: 40 to 80%, 0 to 100 °C (32 to 212 °F)
H,S0,: 93 to 100%, 0 to 100 °C (32 to 212 °F)
H;PO,: 0 to 40%, 2 to 80 "C (36 to 176 °F)
NaCl: 0 to 26%, 2 to 80 "C (36 to 176 °F)

Various methods are available to compensate for the
temperature dependency.

Depending on your process, decide which type of
compensation you want to use.

Alternatively, you can also select "None" and thus
measure uncompensated conductivity.

P Current output

Range lower value

Range upper value

Range lower unit

0to 100 %

Options
S/m
pS/cm
mS/cm
S/cm
pS/m
= mS/m

Factory setting
mS/cm

Range lower value

Enter value

Range upper unit

Enter value

Range upper value

Enter value

Operating mode = "Concentration"

Operating mode = "Conductivity"

Define the units and range limits for the output values.
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Path: Menu/Setup/Additional functions/Measuring range switch

Range upper unit

Selection and factory set-
ting as for 'Range lower unit"

Range upper value

Endress+Hauser

Enter value

Function Options Info
P Limit switches

Range lower value 0to 100 % Operating mode = "Concentration”

Range upper value

Range lower unit Options Operating mode = "Conductivity"
= S/m Define the units and range limits for the output values.
= pS/cm
= mS/cm
= S/cm
= uS/m
= mS/m
Factory setting
mS/cm

Range lower value Enter value
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18 Communication

18.1 Web server

18.1.1 Connection

» Connect the PC communication cable to the RJ45 port of module 485.

F’eﬁ Modul 485
fat

” Web Browser

) 2|

18.1.2 Creating the data connection

t

20016228
Fig. 17: Ethernet connection

1. Start your PC.

2. First, set a manual IP address in the network connection settings of the operating system.
= This address must be in the same subnetwork as the IP address of the device.
Example:

= [P address Liquiline: 192.168.1.212 (Diagnostics/System information/Ether-
net/IP-Address)

= [P address for the PC: 192.168.1.213
3. Start the Internet browser.
If you use a proxy server to connect to the Internet:
4. Disable the proxy (browser settings under "Connections/LAN settings").
5. Enter the IP address of your device in the address line.

Y The system takes a few moments to establish the connection and then the CM44 web
server starts.
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» Enter the following address(es) to download logbooks:
. 192.168.1.212/logbooks_csv.fhtml (for logbooks in CSV format)
" 192.168.1.212/logbooks_fdm.fhtml (for logbooks in FDM format)

Downloads in FDM format can be securely transmitted, saved and visualized with End-
ress+Hauser's "Field Data Manager Software".
(--> www.products.endress.com/ms20)

18.1.3 Operation

The menu structure of the web server corresponds to the onsite operation.

Menu/Setup

Device tag: Measuring point no. 1
Device state: OK

Software version: 01.03.00

MENU » Basic setup ?
» General settings ?
CAL » Inputs ?
DIAG » Outputs 2
» Additional functions  ?

20016397

Fig. 18: Example of web server (menu/language=English)

s Clicking a menu name or a function corresponds to pressing the navigator.
= You can make your settings conveniently via the computer keyboard.

E) Instead of using an Internet browser, you can also use FieldCare for configuration via ether-
net. The ethernet DTM required for this purpose can be downloaded from the product page.
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18.2 Service interface

You can connect the device to a computer via the service interface and configure it using
"Fieldcare". Furthermore, configurations can also be saved, transferred and documented.

18.2.1 Connection

> Connect the service connector to the interface on the Liquiline basic module and connect it
to the Commubox.
» Via the USB port, connect the Commubox to the computer running the Fieldcare software.

FieldCare ‘
ililmlilib [apale

FXA291

EFFEEEESNNN

!

20014953
Fig. 19: Connection overview

18.2.2 Creating the data connection
1. Start Fieldcare.

2. Establish a connection to the Commubox. For this, select the ComDTM
"CDI Communication FXA291"

3. Then select the DTM for CM442/CM444/CM448 and start the configuration.

You can now start online configuration via the DTM.
Online configuration competes with onsite operation, i.e. each of the two options blocks the
other one. On both sides it is possible to take away access from the other side.

E) Avideo showing an example of how to set up a connection to CM44x is available on the CD.
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18.2.3 Operation

s [n the DTM the menu structure corresponds to the onsite operation. The functions of the
Liquiline soft keys are found in the main window on the left.

= (Clicking a menu name or a function corresponds to pressing the navigator.

= You can make your settings conveniently via the computer keyboard.

= Via Fieldcare, you can save logbooks, make backups of configurations and transfer the
configurations to other devices.

= You can also print out configurations or save them as PDFs.

18.3 Fieldbuses

18.3.1 HART

You can communicate using the HART protocol via current output 1.

» Connect the HART modem or handheld to current output 1 (communication load 230 - 500
Ohm).

» Establish the connection via your HART device.

» Operate Liquiline via the HART device. To do so, follow the instructions in the manual.

() All the information on HART communication is provided on the CD (-->BA00486C).

18.3.2 PROFIBUS-DP

With the fieldbus module 485 and the appropriate device version, you can communicate via
PROFIBUS DP.

Connect the PROFIBUS data cable to the terminals of the fieldbus module as described (-->
BAO00444C "Commissioning").

All the information on PROFIBUS communication is provided on the CD
(E+H Liquiline CM44x PROFIBUS Guideline).
18.3.3 Modbus

With the fieldbus module 485 and the appropriate device version, you can communicate via
Modbus RS485 or Modbus TCP.

Connect the Modbus data cable to the terminals of the fieldbus module (RS 485) or to the RJ45
(TCP) port as described (--> BA00444C "Commissioning').

All the information on Modbus communication is provided on the CD
(E+H Liquiline CM44x MODBUS Guideline).
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