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1 Document information

1.1 Warnings

Structure of information

Meaning

Causes (/consequences)

If necessary, Consequences of
non-compliance (if applicable)
» Corrective action

This symbol alerts you to a dangerous situation.
Failure to avoid the dangerous situation will result in a fatal or serious
injury.

A WARNING

Causes (/consequences)

If necessary, Consequences of
non-compliance (if applicable)
» Corrective action

This symbol alerts you to a dangerous situation.
Failure to avoid the dangerous situation can result in a fatal or serious

injury.

A\ CAUTION

Causes (/consequences)

If necessary, Consequences of
non-compliance (if applicable)
» Corrective action

This symbol alerts you to a dangerous situation.
Failure to avoid this situation can result in minor or more serious injuries.

Cause/situation
If necessary, Consequences of
non-compliance (if applicable)
» Action/note

This symbol alerts you to situations which may result in damage to
property.

=
N

Symbols

Additional information, tips

Permitted or recommended

FIgronaeo

Not permitted or not recommended
Reference to device documentation
Reference to page

Reference to graphic

Result of a step
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1.3 Documentation

The following manuals complement these Operating Instructions and are available on the
product pages on the Internet:
= Operating Instructions
= Liquiline CM44x, BAO0444C
= Liquiline CM44xR, BA01225C
= Liquiline CM44P, BA01570C
= Liquistation CSF48, BA00443C
= Liquiport CSP44, BAOO465C
= Liquistation CSF34, BA00478C
= Liquistation CSF39, BA01407C
= Liquisystem CAS0AM, BA01240C
= Liquisystem CA80PH, BA01416C and BA01435C
= Liquisystem CA80NO, BA01574C
= Liquisystem CA80CR, BAO1575C
= Liquisystem CA80AL, BA0O01585C
» Liquisystem CA80FE, BA01586C
» Liquisystem CA80COD, BA01354C
= Liquisystem CA80TP, BA01593C
» Liquisystem CASOHA, BA01772C
= Liquisystem CA80SI, BAO1650C
= Brief Operating Instructions for the devices mentioned
= Technical Information for the devices mentioned
= Liquiline Operating Instructions for HART communication, BAO0486C
= Onsite settings and installation instructions for HART
= Description of HART driver
= Guidelines for communication via fieldbus and web server
= HART, SD01187C
= PROFIBUS, SD01188C
= Modbus, SD01189C
= Web server, SD01190C
= EtherNet/IP, SD01293C

6 Endress+Hauser
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2 Information on sensors with Memosens
protocol

Sensors with Memosens protocol have an integrated electronics unit that stores calibration
data and other information. Once the sensor has been connected, the sensor data are
transferred automatically to the transmitter and used to calculate the measured value.

» Call up the sensor data via the corresponding DIAG menu.

Digital sensors can store measuring system data in the sensor. These include the following:
s Manufacturer data

= Serial number

= Order code

= Date of manufacture
= Calibration data

= Calibration date

= Calibration values

= Number of calibrations

= Serial number of the transmitter used to perform the last calibration or adjustment
= Operating data

= Temperature application range

= Date of initial commissioning

= Hours of operation under extreme conditions

= Sensor monitoring data

ﬂ Which exact data are recorded and communicated to the transmitter is dependent on
the sensor. Even within a sensor type, differences may occur. This means that,
depending on which sensor is connected, menu items may or may not be available.
Please note the relevant information in this manual.

Example:

The amperometric oxygen sensor COS51D cannot be sterilized. For this reason, limit
values for sterilization cannot be defined in the diagnostic settings for this sensor.
However, these menu items are available for a sterilizable amperometric sensor, e.g.
C0OS22D.
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3 Electrical connection

A WARNING

Device is live!

Incorrect connection may result in injury or death!

» The electrical connection may be performed only by an electrical technician.

» The electrical technician must have read and understood these Operating Instructions
and must follow the instructions contained therein.

» Prior to commencing connection work, ensure that no voltage is present on any cable.

3.1 Sensor types with Memosens protocol

Sensors with Memosens protocol

Sensor types Sensor cable Sensors
Digital sensors without With plug-in = pH sensors
additional internal power connection and = ORP sensors
supply inductive signal = Combined sensors
transmission = Oxygen sensors (amperometric and optical)
-

Conductivity sensors with conductive measurement
of conductivity
= Chlorine sensors (disinfection)

Fixed cable Conductivity sensors with inductive measurement of
conductivity

Digital sensors with Fixed cable = Turbidity sensors
additional internal power = Sensors for interface measurement
supply = Sensors for measuring the spectral absorption

coefficient (SAC)
= Nitrate sensors
= Optical oxygen sensors
= Jon-sensitive sensors

The following rule applies if connecting CUS71D sensors:
= CM442R
= Only one CUS71D is possible; an additional sensor is not permitted.
= The second sensor input may also not be used for another type of sensor.
= CM444R
No restrictions. All the sensor inputs can be used as required.
= CM448R
= If a CUS71D is connected, the number of sensor inputs that can be used is limited to a
maximum of 4.
= Of these, all 4 inputs can be used for CUS71D sensors.
= Every combination of CUS71D and other sensors is possible, provided that the total
number of connected sensors does not exceed 4.

3.2 Connecting sensors with Memosens protocol

Connection Types of connection

= Direct connection of the sensor cable to the terminal connector of the , basic module-L, -
Hor-E (= 1ff)

= Optional: Sensor cable plug connected to the M12 sensor socket on the underside of the
device
With this type of connection, the device is already wired at the factory (> & 4).

1. Sensor cable connected directly

Connect the sensor cable to the Memosens terminal connector of the 2DS, or of the
BASE2-L, -H or -E module.

Endress+Hauser
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2. If connected via M12 connector
Connect the sensor connector to an M12 sensor socket which has been previously
installed or is supplied on delivery.

Sensor cable connected directly

e — el

9897 88 87
98 97 88 87

[—u—iﬁ] Sensor [ — | Sensor

A0039629 A0039622

1 sensors without additional supply voltage 2 sensors with additional supply voltage

86 85 86 85

][]
OO

[

Sensor

Sensor 1

—
98 97 88 87

Sensor

98 97 88 87

A0033206
3 Sensors with and without additional supply
voltage at sensor module 2DS

ﬂ In the case of a single-cannel device:
The left-hand Memosens input on basic module must be used!
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connection via M12 connection

Only for connection in non-hazardous area.

=

OYE
© ®

PO

©)

O WY

®5

PK (24 V)
GY (Ground 24 V)

A0018019

4 MI2 connection (e.g. on

sensor module)

1  Sensor cable with M12
connector

BN (3V)

WH (Ground 3 V)
GN (Memosens)
YE (Memosens)
Not connected

NO ™ WN =

A0018021

M12 assignment, top:

socket, bottom: connector Please note the following:
(top view in each case)

Device versions with a pre-installed
M12 socket are ready-wired upon
delivery.

Version without a pre-installed M12
socket

1. Insertan M12 socket
(accessory) into a suitable
opening in the base of the
housing.

2. Connect the cable to a
Memosens terminal as per the
wiring diagram.

Connecting the sensor

» Connect the sensor cable
connector (- @ 4item 1) directly
to M12 socket.

= The internal device wiring is always
the same regardless of what kind of
sensor you connect to the M12
socket (plug&play).

= The signal or power supply cables
are assigned in the sensor head in
such a way that the PK and GY
power supply cables are either used
(e.g. optical sensors) or not (e.g. pH
or ORP sensors).

When connecting intrinsically safe sensors to transmitters with sensor
communication module type 2DS Ex i, the M12 plug-in connector is not permitted.

3.3
area

Sensors with Memosens protocol

Sensor types with Memosens protocol for hazardous

Sensor types Sensor cable Sensors

Digital sensors without With plug-in connection | = pH sensors

additional internal power and inductive signal = ORP sensors

supply transmission s Combined sensors
= Oxygen sensors (amperometric and optical)
= Conductivity sensors with conductive

measurement of conductivity
= Chlorine sensors (disinfection)

Fixed cable

Conductivity sensors with inductive measurement
of conductivity

ﬂ Intrinsically safe sensors for use in explosive atmospheres may only be connected to
the sensor communication module type 2DS Ex-i. Only the sensors covered by the
certificates may be connected (see XA).

The sensor connections for non-Ex sensors on the base module are disabled.

Endress+Hauser
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4 Inputs: General

An input can be configured in one of two ways:
= Configuration where a sensor is not connected
s Configuration where a sensor is connected

Configuration where a sensor is not connected

Some settings require sensor communication. You cannot make these settings if a sensor is
not connected.

It is also possible to save a setup and transfer it to another device (- Operating
Instructions for the device, > 7). This function might meet the requirements of
your application better than a configuration when a sensor is not connected.

Select the relevant channel.
From the list, select the sensor type that you want to configure.

Configure the channel as explained in the following sections.

o B2 B2 e

At a later point, connect a sensor of the selected type.
L= The channel is ready for operation immediately.

Configuration where a sensor is connected

» Configure the channel as explained in the following sections.

11
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5 Inputs:pH/ORP

5.1 Basic settings

5.1.1 Sensor identification

Menu/Setup/Inputs/Channel: sensor type
Function Options Info
Channel Selection On
= Off The channel display is switched on in the
= On measuring mode
Factory setting Off
On The channel is not displayed in the measuring
mode, regardless of whether a sensor is
connected or not.
Sensor type Read only Connected sensor type
(Only available if a sensor
Order code is connected) Order code of the connected sensor

5.1.2 Main value

Menu/Setup/Inputs/Channel: pH or ORP or pH/ORP

Function Options Info

Main value Selection Select how the main value should be displayed.
= pHY Subsequent configuration options depend on the
= mv? option selected here.
= ORPmV > You can display the main value of a pH sensor as
= ORP %> a pH value or as a raw value in mV. If using an
= pH/ORP/rH 4 ORP sensor, here you decide which ORP mode to
Factory setting use: mV or %. If you have connected a combined
« pHY sensor, you can also select the rH value.
= ORPmV°) Note the following for pH/ORP combined

sensors
Select pH/ORP/rH as the main value if you want
to calibrate pH and ORP.

1) pH sensor and pH/ORP combined sensor

2) pH sensor

3) ORP sensor and pH/ORP combined sensor

4) pH/ORP combined sensor

5) ORP sensor

5.1.3  Damping

The damping causes a floating average curve of the measured values over the time

specified.

Menu/Setup/Inputs/Channel: Sensor type

Function Options Info

Depends on the sensor 1 0to600s The damping of the main value and of the

Damping temp. Factory setting integrated temperature sensor can be specified.
Os

1) Damping pH or Damping ORP or Damping Cond or Damping DO or Damping DI or Damping nitrate or
Damping SAC or Damping turbidity or Damping PAHphe

12
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5.1.4 Manual hold

Menu/Setup/Inputs/Channel: Sensor type
Function Options Info
Manual hold Selection On
= Off You can use this function to set the channel
= On manually to "Hold".
Factory setting Off
Off No channel-specific hold

5.2 Extended setup

5.2.1 Temperature and medium compensation (only pH and pH/

ORP)

Menu/Setup/Inputs/Channel: pH or pH/ORP/p Extended setup

Function Options Info

Temp. compensation Selection Determine compensation of fluid temperature:
= Off = Automatically using the temperature sensor
= Automatic of your sensor (ATC)
= Manual = Manually by entering the medium
Factory setting ‘It\?mperatur € .
Automatic = No compensation

Temperature -50to 250°C (-58 to Specify the medium temperature.

Temp. compensation = 482°F)

Manual Factory setting
25°C(77°F)

E] This setting only refers to compensation during measurement. Enter the compensation for calibration in
the calibration settings.

Medium comp. Selection Take a sample of the medium and determine its
= Off pH value at different temperatures in the lab.
= 2-point calibration Decide whether you want to compensate using
= Table two points or several points in a table.
Factory setting
Off

E] The dissociation of water changes with increasing temperature. The balance shifts towards the protons;
the pH value drops. It is possible to compensate for this effect with the Medium comp. function.

Internal buffer pHOto 14 Only change the value if you are using a sensor
Factory setting with an internal buffer other than pH 7.
pH 7.00

5.2.2 Measured value formats

Menu/Setup/Inputs/Channel: pH or ORP or pH/ORP/p Extended setup

Function Options Info
Main value format Selection Specify the number of decimal places
Only pH and pH/ORP .
nyprandp u
Temperature format Factory setting
#.#

Endress+Hauser 13
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5.2.3  Customer ID (only for E-sensors)

You can enter an individual identifier for the sensor. This can then be found in the menu
DIAG/Sensor information/Channel No. <Sensor type>/General information.

5.2.4  Cleaning hold

Menu/Setup/Inputs/Channel: <Sensor type>/p Extended setup

Function Options Info
Cleaning hold Selection » For selecting one or more cleaning programs
= None (multiple selection).

= Cleaning 1...4

Factory setting
None

- For the programs defined, the channel
switches to "Hold" while cleaning is in
progress.

Cleaning programs are executed:

= At a specified interval
For this, the cleaning program must be
started.

= [f a diagnostics message is pending on the
channel and a cleaning has been specified for
this message (- Inputs/Channel: Sensor
type/Diagnostics settings/Diag. behavior/
Diagnostic number/Cleaning program).

ﬂ The cleaning programs are defined in the menu: Setup/Additional functions/

Cleaning.

5.2.5 External hold

A hold can be triggered for all the devices of a measuring point via a digital signal, e.g. a
fieldbus signal. Make sure that the hold signal is not used elsewhere. An external hold can

be assigned individually to every sensor input.

ﬂ The function only appears in the Inputs menu if the signals for the external hold were
configured beforehand in the general hold settings:

Menu/Setup/General settings/Hold settings/External hold.

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p External hold

Function

Options

Info

Source

Selection
= Binary inputs
= Fieldbus signals

Factory setting
None

1. For selecting the signal source of the
external hold.

- Multiple selection is possible.

2. OK: Confirm your selection.

5.2.6  Sterilization settings (only hygienic sensors)

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p> Sterilization settings

Function

Options

Info

Temperature threshold

120to 150°C

This temperature must be exceeded for the
sterilization counter to start and a sterilization

Factory setting le to b d
121°C cycle to be counted.
Duration 1 to 250 min The set temperature must be reached during this
Factory setting time for a sterilization cycle to be counted.
20 min

Endress+Hauser
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5.2.7  CIP settings (only hygienic sensors)

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p CIP settings

Function Options

Info

Mode Selection
= On
= Off

Factory setting
Off

Switch the counter for the CIP cycles on or off

Signal type Selection

= Acidic

= Alkaline
Factory setting
Acidic

» Specify whether an acidic or alkaline CIP
should be recognized.

pH threshold pH2.0to 11.0

Factory setting
pH11.0

A CIP cycle is counted if the temperature
threshold is exceeded and, simultaneously, the
pH threshold is exceeded or undershot,
depending on the selected type.
= Signal type = Acidic
- The device counts when the pH threshold is
undershot
= Signal type = Alkaline
- The device counts when the pH threshold is
exceeded

Upper temp. threshold Factory setting A CIP cycle is taken into consideration within the
85°C temperature thresholds.
X = Upper temp. threshold:
Lower temp. threshold Fa(.:)tory setting If the temperature measured value exceeds
75°C this limit value, the CIP conditions are
breached and a CIP cycle is not counted.
= Lower temp. threshold:
A CIP cycle is counted if the temperature
exceeds the lower temperature threshold and
drops below the threshold again after the set
minimum time at the very earliest.
Duration 1 to 250 min Minimum time period in which the temperature
Factory setting must be between the lower and upper
20 min temperature threshold for a CIP cycle to be

counted.

5.2.8 Calibration settings

Stability criteria

Define the permitted measured value fluctuation which must not be exceeded in a certain
timeframe during the calibration. If the permitted difference is exceeded, the calibration is

not permitted and is aborted automatically.

Menu/Setup/Inputs/Channel: pH or ORP or pH/ORP/Extended setup/Calib. settings/p Stability criteria

Function Options Info

Delta mV 1to 10 mV Permitted measured value fluctuation during
Factory setting calibration
1mV

Duration 10to 60 s Timeframe within which the permitted
Factory setting measured value fluctuation must not be
20s exceeded

15



Inputs:pH/ORP

Memosens

16

Temperature compensation during calibration

Menu/Setup/Inputs/Channel: pH or pH/ORP/Extended setup/p Calib. settings

Function Options Info

Temp. compensation Selection Specify the compensation of the buffer
= Off temperature:
= Automatic = Automatically using the temperature sensor
= Manual of the sensor (ATC)
Factory setting = Manually by entering the medium
Automatic temperature

= Not at all

Temperature -50to0 250°C (-58 to Specify the buffer temperature.

Temp. compensation = 482°F)

Manual Factory setting
25°C (77 °F)

@ This setting only refers to compensation during calibration, not in measuring mode. Perform
compensation in the measuring mode further up in the menu.

Buffer recognition

Automatic buffer recognition

To ensure a buffer is detected correctly, the measuring signal may deviate by a maximum
of 30 mV from the value stored in the buffer table. This is approx. 0.5 pH at a temperature
of 25°C.

If both buffers - 9.00 and 9.20 - were used, this would cause the signal intervals to overlap
and buffer recognition would not work. For this reason, the device would recognize a
buffer with a pH of 9.00 as a pH of 9.20.

- Do not use the buffer with pH 9.00 for automatic buffer recognition.

Endress+Hauser
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Menu/Setup/Inputs/Channel: pH or ORP or pH/ORP or (ISE/Electrode slot)/Extended setup/p Calib.

settings

Function Options Info

Buffer recognition Selection Fixed
= Fixed Select values from a list. The list depends on the
= Automatic ! setting in Buffer manufacturer.
* Manual Automatic
Factory setting The device recognizes the buffer automatically.
Fixed The recognition depends on the setting in Buffer

manufacturer.

E] As their zero point is offset, CPS341D
enamel pH sensors and CPS4xxD-ISFET
sensors cannot be calibrated and adjusted
with automatic buffer recognition.

Manual

Enter any two buffer values. These must differ in

terms of their pH value.

Buffer manufacturer Selection Temperature tables are stored internally in the

@ With the Special buffer option, it is possible to define two buffers of your own. For this purpose, two

tables are displayed in which pH value/temperature value pairs can be saved.

= Endress+Hauser
= Ingold/Mettler
DIN 19266

= DIN 19267

= Merck/Riedel

= Hamilton

= Special buffer

Factory setting
Endress+Hauser

unit for the following pH values:

= Endress+Hauser
2.00/4.00/7.00/(9.00) /9.22 /10.00 /
12.00

= Ingold/Mettler
2.00/4.01/7.00/9.21

= DIN 19266
1.68/4.01/6.86/9.18

= DIN 19267
1.09/4.65/6.79/9.23/12.75

= Merck/Riedel
2.00/4.01/6.98/8.95/12.00

= Hamilton
1.09/1.68/2.00/3.06/4.01/5.00/6.00
7.00/8.00/9.21/10.01/11.00/12.00

Calibration buffer 1 ... 2

Buffer recognition = Fixed or

Manual

The options and factory setting depend on the Buffer manufacturer

1 point adjustment

Selection
= Transmitter
= Sensor

Factory setting
Transmitter

Function not in the ISE menu
Select whether the offset should be saved in the
transmitter or in the sensor.

1)

Calibration monitoring

Only pH or pH/ORP combined sensor

The calibration interval for the sensor can be specified here. Once the configured time
elapses, the diagnostic message Calibration validity is shown on the display.

ﬂ The timer is reset automatically if the sensor is recalibrated.

17
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Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p Calib. settings

Function Options Info

Calib. expiration time Selection This function checks the time elapsed since the
= Off last sensor calibration. This may occur
= During operation continuously during operation or just once while
= When connecting the calibration data are being read (sensor
Factory setting connection, device start, calibration kit

Off replacement).

1. During operation

During continuous operation, this
function informs the user of the time
elapsed since the last calibration.

2.  When connecting

During a batch process, this function
ensures that only recently calibrated
sensors are used. No error message is
generated during the batch process.

P Calibration validity
Warning limit Factory setting Diagnostic message: 105 Calibration validity
800 h
Alarm limit Factory setting Diagnostic message: 104 Calibration validity
1000 h

Warning and alarm limits mutually influence each other's possible range of adjustment.

Range of adjustment which must include both limits:
1to 20000 h
Generally, the following applies: alarm limit > warning limit

5.2.9  Diagnostics settings
In this menu branch, warning limits are specified or the use of diagnostics tools is defined.

The associated diagnostics code is displayed for every setting.

Impedance monitoring, Sensor Check System (only pH glass and pH/ORP combined
sensor)

The Sensor Check System (SCS) monitors the high impedance of the pH glass. An alarm is
issued if a minimum impedance value is undershot or a maximum impedance is exceeded.
= Reasons for decreasing impedance values:

= High temperatures

= Glass breakage
= Reasons for increasing impedance values:

= Dry sensor (sensor is in air)

= Worn pH glass membrane or coating on the pH glass membrane

= Low temperatures

Endress+Hauser
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Menu/Setup/Inputs/Channel: pH or pH/ORP/Extended setup/Diagnostics settings/p Glass impedance
(SCS)
Function Options Info
Upper limit Selection On
= Off SCS operates with the following settings for the
= On upper warning and alarm limits.
Factory setting Off
On Monitoring of the upper warning and alarm
limits is switched off.
Upper alarm limit 0 to 10000 MQ Diagnostics code and associated message text:
Factory setting 124 Sensor glass
3000 MQ
Upper warning limit 0 to 10000 MQ Diagnostics code and associated message text:
Factory setting 125 Sensor glass
2500 MQ
Lower limit Selection On
= Off SCS operates with the following settings for the
= On lower warning and alarm limits.
Factory setting Off
On Monitoring of the lower warning and alarm
limits is switched off.
Lower warning limit 0 to 10000 MQ Diagnostics code and associated message text:
Factory setting 123 Sensor glass
0.1 MQ
Lower alarm limit 0 to 10000 MQ Diagnostics code and associated message text:
Factory setting 122 Sensor glass
0 MQ

ﬂ For the SCS, upper and lower limit values can be enabled or disabled independently of

one another.

Slope (only pH)

The slope characterizes the sensor condition. The bigger the deviation from the ideal value
(59 mV/pH) the poorer the condition of the sensor.

Menu/Setup/Inputs/Channel: pH or pH/ORP/Extended setup/Diagnostics settings/p Slope

Function Options Info

Warning limit 25.00 to 65.00 mV/pH Specify limit values for slope monitoring.
Factory setting Associated d1ag1;'rll)ost1.cs code and message text:
35.16 mV/pH 509 Sensor calibration

Zero point (pH Glass) and Operating point (pH ISFET)

pH glass sensors

The zero point characterizes the condition of the sensor reference. The bigger the
deviation from the ideal value (pH 7.00) the poorer the condition.
This can be caused by KCI dissolving away or reference contamination, for example.
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Operating point

Menu/Setup/Inputs/Channel: pH or pH/ORP/Extended setup/Diagnostics settings/p Zero point or

Function

Options

Info

Upper warning limit

Lower warning limit ...
pH12.00 "

Lower warning limit ...
950 mv %

Factory setting
pH 8.00 /300 mV

Associated diagnostics code and message text:
505 Sensor calibration
515 Sensor calibration

Lower warning limit

pH 2.00 to Upper warning
limit !

-950 mV to Upper
warning limit

Factory setting
pH 6.00 / -300 mV

Associated diagnostics code and message text:
507 Sensor calibration
517 Sensor calibration ?

1) pH Glass
2)  pHISFET

Sensor Condition Check (only pH Glass)

Sensor condition check (SCC) monitors the electrode status and the degree of
electrode aging. The condition of the electrode is updated after every calibration.

The main reasons for a deteriorating electrode status are:
= Glass membrane blocked or dry
= Diaphragm (reference) blocked

Remedial action

1. Clean or regenerate sensor.

2. If this does not have the desired effect:

Replace sensor.

Menu/Setup/Inputs/Channel: pH or pH/ORP/Extended setup/Diagnostics settings/p Sensor condition

check

Function Options Info

Function Selection The function can only be switched on or off. It
= Off uses internal limit values
= On Diagnostics code and associated message text:
Factory setting 127 SCC sufficient
Off 126 SCC bad

ORP meas. value (only ORP)

Specify the limit values to monitor the process. A diagnostics message is displayed if the
limits are exceeded or undershot.

Menu/Setup/Inputs/Channel: pH or pH/ORP/Extended setup/Diagnostics settings/p ORP meas. value

Function Options Info

Upper alarm limit Factory setting Diagnostics code and associated message text:
1000 mV 842 Process value

Upper warning limit Factory setting Diagnostics code and associated message text:
900 mV 942 Process value

Lower warning limit Factory setting Diagnostics code and associated message text:
-900 mV 943 Process value

Lower alarm limit Factory setting Diagnostics code and associated message text:
-1000 mV 843 Process value

Endress+Hauser




Memosens

Inputs:pH/ORP

Endress+Hauser

Process Check System (PCS)

The process check system (PCS) checks the measuring signal for stagnation. An alarm is
triggered if the measuring signal does not change over a specific period (several measured
values).

y y
A tD
> t > i
\J \/ \
A0027276 A0028842

6 Normal measuring signal, no alarm 7 Stagnating signal, alarm is triggered

¥y Measuring signal tp  Setvalue for Duration

yr  Setvalue for Tolerance width ta  Time when the alarm is triggered

Main causes of stagnating measured values
= Contaminated sensor, or sensor outside of medium
= Sensor defective
= Process error (e.g. through control system)
Remedial measures

1. C(lean sensor.

2. Check positioning of sensor in medium.
3. Check electrode system.
4

Switch controller off and then switch it back on.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/Diagnostics settings/p Process check system

Function Options Info

Function Selection Switches the function on or off
= Off
= On

Factory setting
Off

Duration 1 to 240 min Enter the time after which the timer should time
out. After this time, the diagnostic message

Factory setting o .
. Process check alarm is displayed with the code
60 min
904.
Tolerance width The range depends on the | Interval around the measuring signal (raw value)
Not for pH/ORP sensors sensor f\zr detectdmglstagngt;l(?n. . . |
Factory setting easured values within the set interval are

regarded as stagnating.

Depends on the sensor

Operating hours limit values

The total operating time of the sensor and its use under extreme conditions is monitored.
If the operating time exceeds the defined threshold values, the device issues a
corresponding diagnostics message.

ﬂ Each sensor has a limited life expectancy which heavily depends on the operating
conditions. If warning limits for operating times under extreme conditions are
specified and maintenance tasks are performed in time, the operation of the
measuring point without any downtime can be guaranteed.
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hours

Menu/Setup/Inputs/Channel: pH or pH/ORP/Extended setup/Diagnostics settings/p Limits operating

Function

Options

Info

E] The range of adjustment for the operating hours alarm and warning limits is generally 1 to 50000 h.

Function Selection On
= Off The operation of the sensor under extreme
s On conditions is monitored, recorded in the sensor
Factory setting and diagnostics messages are displayed on the
0 controller.
n
Off
No diagnostics messages. However, the time the
sensor operates under extreme conditions is
recorded in the sensor and can be read in the
sensor information in the diagnostics menu.
P Operating time Total operating time of the sensor
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 199 Operating time
P Operation > 80 °C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 193 Operating time
P Operation > 100 °C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 194 Operating time
Operation < -300 mV Only pH sensor or pH/ORP combined sensor
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 180 Operating time
Operation > 300 mV Only pH sensor or pH/ORP combined sensor
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 179 Operating time

Delta slope (only pH and pH/ORP combined sensor)

The device determines the difference in slope between the last calibration and the
penultimate calibration, and issues a warning or an alarm depending on the setting
configured. The difference is an indicator for the condition of the sensor. The greater the
change, the greater the wear experienced by the pH-sensitive glass membrane as a result
of chemical corrosion or abrasion.

Menu/Setup/Inputs/Channel: pH or pH/ORP/Extended setup/Diagnostics settings/p Delta slope

Function

Options

Info

Function

Selection
= Off
= On

Factory setting
Off

Switches the function on or off

Warning limit

0.10 to 10.00 mV/pH

Factory setting
5.00 mV/pH

Specify the limit values for monitoring the slope
differential.

Associated diagnostics code and message text:
518 Sensor calibration

Delta zero point (pH glass) or Delta operating point (ISFET)

The device determines the difference between the last calibration and the penultimate
calibration, and issues a warning or an alarm depending on the setting configured. The
difference is an indicator for the condition of the sensor.
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The following applies to pH glass electrodes:
The greater the change, the greater the wear experienced by the reference as a result of
contaminating ions or KCl dissolving away.

Menu/Setup/Inputs/Channel: pH or pH/ORP/Extended setup/Diagnostics settings/p Delta zero point or
Delta operating point

Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Warning limit pH 0.00 to 2.00 (pH glass) | Specify the limit values for monitoring the slope
0to 950 mV (ISFET) differential.
Factory setting Associated diagnostics code and message text:
pH0.50 / 25 mV = 520 Sensor calibration (pH glass)
= 522 Sensor calibration (ISFET)

Sterilizations

The system counts the number of operating hours during which the sensor is exposed to a
temperature that is typical for a sterilization. This temperature depends on the sensor.

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/Diagnostics settings/p Sterilizations
Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Warning limit 0 to 1000 Specify the limit value for the number of sensor
Factory setting ]s)t‘erlhzatl‘ons‘ d d iated )
Depends on sensor 1) iagnostics code an a.ssoc1ate message text:
108 SIP, CIP, autoclaving

1) Every sensor type has its own factory setting. Can be viewed at: DIAG/Sensor information/Channel
<Sensor type>/Recommended diag. limit values
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Diagnostic behavior

The list of diagnostic messages displayed depends on the path selected. There are device-
specific messages, and messages that depend on what sensor is connected.

Menu/Setup/(General settings or Inputs<Sensor channel>)/Extended setup/Diagnostics settings/Diag.

behavior
Function Options Info
List of diagnostic messages » Select the message to be changed. Only then
is it possible to make the settings for this
message.
Diag. code Read only
Diagnostic message Selection Deactivate the diagnostic message or activate it
= On again.
= Off Deactivating means:
Factory setting = No error message in the measuring mode
Depends on the message = No failure current at the current output
Failure current Selection » Decide whether a failure current should be
= On output at the current output if the diagnostic
= Off message display is activated.
Factory setting @ In the event of general device errors, the

Depends on the message

failure current is output at all the current
outputs. In the event of channel-specific
errors, the failure current is only output at
the assigned current output.

Status signal

Selection

= Maintenance (M)

= Qut of specification (S)
= Function check (C)

= Failure (F)

Factory setting
Depends on the message

The messages are divided into different error
categories in accordance with NAMUR NE 107.

» Decide whether a status signal assignment
should be changed for the application.

Diag. output

Selection

= None

= Alarm relay

= Binary output

= Relay 1 to n (depends on
the device version)

Factory setting
None

Select an output to which the diagnostic message
should be assigned.

A relay output must first be configured for
Diagnostics before it is possible to assign the
message to an output.

(Menu/Setup/Outputs: Assign the Diagnostics
function and set Operating mode to as
assigned.)

[ﬂ Alarm relays are available,

depending on the device version.

Cleaning program
(for sensors)

Selection

= None

= (Cleaning 1
= (Cleaning 2
= Cleaning 3
= (Cleaning 4

Factory setting
None

» Decide whether the diagnostic message
should trigger a cleaning program.

The cleaning programs can be defined under:
Menu/Setup/Additional functions/Cleaning.

Detail information

Read only

Additional information on the diagnostic
message and instructions on how to resolve the
problem.
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5.3 Tag control

This function is used to specify which sensors are accepted at the device.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/p Tag control

Function Options Info
Operating mode Selection Off
= Off No tag control, all sensors are accepted.
= Ta
= Grgu Tag
P Only sensors with the same tag name are
Factory setting accepted.
Off

Group
Only sensors in the same tag group are accepted.

Tag User-defined text Enter the tag name.
Factory setting The controller checks every sensor to be
« EH CMés connected as to whether this sensor belongs to
= EH CM44R the measuring point, and only accepts the
- - sensors that have the same name.
Group Numerical
Factory setting
0
5.4 Sensor change

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/Sensor change

= On

When the sensor is replaced, the last measured value is retained via the "hold" function.
A diagnostics message is not triggered.

= Off

When the sensor is replaced, the last measured value is not retained and triggers a

diagnostics message.

5.5 Data processing factory setting

Possibility to restore the factory settings for the sensor input.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup

1. [ Factory default measurement processing

2. Answer the question: OK (press the navigator button).

=~ Only the factory settings for this particular input are restored. All other settings
remain unchanged.
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6 Inputs: Conductivity

6.1 Basic settings

6.1.1 Sensor identification

Menu/Setup/Inputs/Channel: sensor type

Function Options Info
Channel Selection On
= Off The channel display is switched on in the
= On measuring mode
Factory setting Off
On The channel is not displayed in the measuring
mode, regardless of whether a sensor is
connected or not.
Sensor type Read only Connected sensor type
(Only available if a sensor
Order code is connected) Order code of the connected sensor

6.1.2 Damping

The damping causes a floating average curve of the measured values over the time

specified.

Menu/Setup/Inputs/Channel: Sensor type

Function Options Info

Depends on the sensor 1 0to600s The damping of the main value and of the

Damping temp. Factory setting integrated temperature sensor can be specified.
0s

1) Damping pH or Damping ORP or Damping Cond or Damping DO or Damping DI or Damping nitrate or
Damping SAC or Damping turbidity or Damping PAHphe

6.1.3 Manual hold

Menu/Setup/Inputs/Channel: Sensor type

Function Options Info
Manual hold Selection On
= Off You can use this function to set the channel
= On manually to "Hold".
Factory setting Off
Off No channel-specific hold
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6.1.4  Operating mode and cell constant

Menu/Setup/Inputs/Channel: Conductivity

Function Options Info
Operating mode Selection Instead of measuring conductivity, a contacting
= Conductivity conductivity sensor can also be used to measure

= Resistance the resistivity and the Total Dissolved Solids

= Concentration (TDS) parameter.

= TDS An inductive conductivity sensor or a
conductive four-pin sensor, on the other hand,
can be used to measure the concentration of the
medium and the TDS parameter, as an
alternative to measuring conductivity.

TDS

TDS stands for all the inorganic and organic
substances in the water in ionic, molecular or
microgranular (<2 ym) form. The conductivity is
multiplied by a fixed factor of 0.5 for calculation
purposes.

Factory setting
Conductivity

Cell constant Read only The cell constant of the connected sensor is
(Only available if a sensor | displayed (- sensor certificate)
is connected)

1) Only conductive sensor
2) Only inductive conductivity sensor and four-pin sensor (e.g. CLS82E)

6.1.5 Installation factor (only inductive conductivity sensors and
four-pin sensors)

In confined installation conditions, the conductivity measurement is affected by the pipe
walls.

The installation factor compensates for this effect. The transmitter corrects the cell
constant by multiplying by the installation factor.

The value of the installation factor depends on the diameter and the conductivity of the
pipe nozzle as well as the sensor's distance to the wall.

If there is a sufficient distance between the wall and the sensor, the installation factor f
does not have to be taken into consideration (f = 1.00). If the distance to the wall is
smaller, the installation factor increases for electrically insulating pipes (f > 1) and
decreases for electrically conductive pipes (f < 1).

The installation factor can be determined using calibration solutions. Approximate values
for the sensor-specific installation factor are provided in the Operating Instructions of the
Sensor.

Menu/Setup/Inputs/Channel: Conductivity

Function Options Info

Inst. factor Read only Displays the current value. Only changes with a
(Only available if a sensor | calibration.
is connected)

27



Inputs: Conductivity

Memosens

6.1.6  Concentration table (only inductive conductivity sensors and
four-pin sensors)

Menu/Setup/Inputs/Channel: Conductivity

Function

Options

Info

Conc. table

Operating mode =
Concentration

Selection

= NaOH 0..15%

= NaOH 25..50%
HC1 0..20%
HNO3 0..24%
HNO3 24..30%
H2S04 0.5..27%
H2S04 40..80%
H2S04 93..99%
H3PO4 0..40%
NaCl 0..26%
User table 1...4

Factory setting
NaOH 0..15%

Concentration tables saved at the factory:

= NaOH: 0 to 15 %, 0 to 100 °C (32 to 212 °F)
= NaOH: 25 to 50 %, 2 to 80 °C (36 to 176 °F)
= HCl: 0to 20 %, 0 to 65 °C (32 to 149 °F)
HNO;: 0 to 24 %, 2 to 80 °C (36 to 176 °F)
HNO3: 24 to 30 %, 2 to 80 °C (36 to 176 °F)
H,S0,4: 0.5 to 27 %, 4 to 98 °C (39 to 208 °F)
H,S0,: 40 to 80 %, 4 to 98 °C (39 to 208 °F)
H,S0,4: 93 to 99 %, 10 to 115 °C (50 to 239 °F)
H5PO,: 0 to 40 %, 2 to 80 °C (36 to 176 °F)
NaCl: 0 to 26 %, 2 to 80 °C (36 to 176 °F)

Temp. comp. mode
Conc. table = User table 1 ... 4

Selection
= with temp. comp
= without temp. comp

Factory setting
with temp. comp

Only select without temp. comp in very narrow
temperature ranges.
Select with temp. comp in all other cases.

Table name

Conc. table = User table 1 ... 4

Customized text, 16
characters

Assign a meaningful name to the selected table.

» Edit table
Conc. table = User table 1 ... 4

3-column table

Assign conductivity and concentration value
pairs for a specific temperature.

Data records for entering a concentration table

Given a defined medium composition, you can take data records for concentration tables
from tables. Alternatively you can determine the data records experimentally.

To this end:

1. Create samples of the medium in the concentrations that occur in the process. Two
samples of different concentrations are required at the very minimum.

2. Measure the uncompensated conductivity of these samples at a constant

temperature.

-~ If the variable process temperature is to be taken into consideration, determine
data records for at least two different temperatures (minimum 0.5 °C apart). The
transmitter requires at least 4 support points. Ideally, measure the conductivity of
two different concentrations at the minimum and maximum process

temperature.

You should receive measured data which, from a qualitative perspective, are presented as
illustrated in the following charts.
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1
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A0036618
8 Example of measured data for variable temperatures
K Conductivity 1 Measuring point
c Concentration 2 Measuring range
T Temperature
KA KA
1 1 1 T 1 1 1 T
1 1
1 1 1 1
1 1
1 1 1 1
1 1 1 1
] ] > ] ] >
Com Cox C Com C o C

9  Example of measured data for constant temperatures

K Conductivity

c Concentration

The characteristic curves received from the

A0036619

T  Constant temperature

1 Measuring range

K

measuring points must increase or decrease

very monotonically in the range of the

process conditions, this means that neither
maximum points, nor minimum points, nor
ranges with a constant behavior can occur.

The curve profiles opposite are therefore

not permitted.

Example of a concentration table:

N

C C

A0036620

10  Impermissible curve profiles

Kk Conductivity
c Concentration

Conductivity (uncompensated) Concentration Temperature
[mS/cm] [mg/1] [’C (F)]

1.000 0.000 0.00 (32.00)
2.000 0.000 100.00 (212.00)
100.0 3.000 0.00 (32.00)
300.0 3.000 100.00 (212.00)

Endress+Hauser
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6.1.7 Unit and format

Menu/Setup/Inputs/Channel: Conductivity

Function

Options

Info

Main value format

Selection
= Auto
s #

» #H#

 #

w #HHH
Factory setting
Auto

Specify the number of decimal places.

Only four-pin sensors
The #.### format is not available for Operating
mode = Conductivity.

Cond. unit

Selection
= Auto

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

Factory setting
Auto

Operating mode = Conductivity
All conductivity sensors

Unit

Selection
Auto
MQm
MQcm
kQcm
kQm
Qm
Qcm

Factory setting
Auto

Operating mode = Resistance
Contacting conductivity sensors

Conc. unit

Selection

%

= mg/l b
Factory setting
%

Operating mode = Concentration
Inductive conductivity sensors and four-pin
sensors

Unit

Selection

® ppm

= mg/l
Factory setting
ppm

Operating mode = TDS
All conductivity sensors

1) Only with user table

6.1.8 Temperature compensation

Temperature coefficient o = change in the conductivity per degree of temperature change:
K(T) = x(To) (1 + a(T - To))

K(T) ... conductivity at process temperature T

K(Tp) ... conductivity at reference temperature Ty
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The temperature coefficient depends both on the chemical composition of the solution and

the temperature itself.

Menu/Setup/Inputs/Channel: Conductivity

Function Options Info

Temp. source Selection Decide how you want to compensate the medium
= Sensor temperature:
= Manual = Automatically using the temperature sensor

= Measured value

Factory setting
Sensor

of your sensor

= Manually by entering the medium
temperature

= Using an external temperature sensor

Medium temperature

Temp. source = Manual

-50.0t0 250.0°C
(-58.0 to 482.0 °F)

Factory setting
25.0°C (77 °F)

Enter the temperature of your medium.

Measured value

Temp. source = Measured
value

Selection

= Sensor input

s Fieldbus input with
subsequent selection of
the input signal

External temperature signals only in °C

Select an input to which a temperature sensor is
connected.

Alternatively you can use a temperature signal
via the fieldbus. In this case, you must select the
fieldbus input afterwards.

Compensation

Operating mode =
Conductivity

Selection

= None

= Linear

= NaCl (IEC 746-3)

= Water ISO7888 (25°C)
= UPW HCI

= UPW NaCl

= Usertable1 .. 4

Factory setting
Linear

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 then
measure the uncompensated conductivity.

Linear temperature compensation
The change between two temperature points is taken to be constant, i.e. a = const.

Reference temperature and alpha coefficient (only for linear temperature

compensation)

The alpha coefficients and alpha reference temperatures of your process medium must be
known. Typical alpha coefficients at a reference temperature of 25 °C are:

= Salts (e.g. NaCl): approx. 2.1 %/K

= Bases (e.g. NaOH): approx. 1.7 %/K
» Acids (e.g. HNOs3): approx. 1.3 %/K

Menu/Setup/Inputs/Channel: Conductivity

Function

Options

Info

Ref. temp.

-5.0t0 100.0°C
(23.0t0 212.0°F)

Factory setting
25.0°C(77.0°F)

Reference temperature for calculating the
temperature-compensated conductivity

Factor alpha

0.000 to 20.000 %/K

Factory setting
2.100 %/K

Enter the alpha coefficient of your process
medium
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NaCl compensation

In the case of NaCl compensation (as per [EC 60746), a fixed non-linear curve specifying
the relationship between the temperature coefficient and temperature is saved in the
device. This curve applies to low concentrations of up to approx. 5 % NaCl.

oA 27
= "
3
/
2.3
2.1
0 48 96 144
T[°Cl

A0028902

Compensation for natural water
A non-linear function in accordance with ISO 7888 is saved in the device for temperature
compensation in natural water.

Ultrapure water compensation (for conductive sensors)
Algorithms for pure and ultrapure water are stored in the device. These algorithms take
the dissociation of the water and its temperature dependency into account. They are used
for conductivity levels of up to approx. 10 pS/cm.
= UPW HCl
Optimized for measuring the acid conductivity downstream of a cation exchanger. Also
suitable for ammonia (NH3) and caustic soda (NaOH).
= UPW NaCl
Optimized for pH-neutral contamination.

User-defined tables

You can save a function that takes the properties of your specific process into account. To

do so, determine the value pairs made up of the temperature T and conductivity k with:

= k(Ty) for the reference temperature T

= k(T) for the temperatures that occur in the process

= Use the following formula to calculate the a values for the temperatures that are
relevant in your process:

100% i K(T) - K(Tn) T=T
K(To) T - TU ’

ﬂ Values must be constantly increasing or decreasing.
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Menu/Setup/Inputs/Channel: Conductivity

Function

Options

Info

Temp. comp. mode

Selection
= Conductivity
= Coeff. Alpha

Factory setting
Conductivity

Conductivity

You specify the temperature, conductivity and
uncompensated conductivity. Recommended for
large measuring ranges and small measured
values.

Coeff. Alpha
As the value pairs, you specify an alpha value
and the related temperature.

Table name

Conc. table = User table 1 ... &4

Customized text, 16
characters

Assign a meaningful name to the selected table.

p Edit table
Conc. table = User table 1 ... &4

s Temperature
= Conductivity

cond.

s Temperature
Coefficient alpha

Temperature comp.

Maximum number of rows: 25
The type of table depends on the option selected
under Temp. comp. mode.

6.2 Extended setup

6.2.1 Temperature format

Menu/Setup/InputsChannel: Conductivity/p Extended setup

Function

Options

Info

Temperature format

Selection
s ##
u #H#

Factory setting
#.#

Specify the number of decimal places.

6.2.2  Customer ID (only for E-sensors)

You can enter an individual identifier for the sensor. This can then be found in the menu
DIAG/Sensor information/Channel No. <Sensor type>/General information.
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6.2.3  Cleaning hold

Menu/Setup/Inputs/Channel: <Sensor type>/p Extended setup

Function Options Info
Cleaning hold Selection » For selecting one or more cleaning programs
= None (multiple selection).

s Cleaning 1... 4

Factory setting
None

Y For the programs defined, the channel
switches to "Hold" while cleaning is in
progress.

Cleaning programs are executed:

= At a specified interval
For this, the cleaning program must be
started.

= [f a diagnostics message is pending on the
channel and a cleaning has been specified for
this message (- Inputs/Channel: Sensor
type/Diagnostics settings/Diag. behavior/
Diagnostic number/Cleaning program).

The cleaning programs are defined in the menu: Setup/Additional functions/

Cleaning.

6.2.4 External hold

A hold can be triggered for all the devices of a measuring point via a digital signal, e.g. a
fieldbus signal. Make sure that the hold signal is not used elsewhere. An external hold can

be assigned individually to every sensor input.

ﬂ The function only appears in the Inputs menu if the signals for the external hold were
configured beforehand in the general hold settings:

Menu/Setup/General settings/Hold settings/External hold.

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p External hold

Function

Options

Info

Source

Selection
= Binary inputs
= Fieldbus signals

Factory setting
None

1. For selecting the signal source of the
external hold.

= Multiple selection is possible.

2. OK: Confirm your selection.

6.2.5  Sterilization settings (only hygienic sensors)

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p> Sterilization settings

Function

Options

Info

Temperature threshold

120to 150°C

This temperature must be exceeded for the
sterilization counter to start and a sterilization

Factory setting b .
121°C cycle to be counted.

Duration 1 to 250 min The set temperature must be reached during this
Factory setting time for a sterilization cycle to be counted.
20 min
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6.2.6  CIP settings (only hygienic sensors)

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p CIP settings
Function Options Info
Mode Selection Switch the counter for the CIP cycles on or off
= On
= Off
Factory setting
Off
Signal type Selection » Specify whether an acidic or alkaline CIP
= Acidic should be recognized.
= Alkaline
Factory setting
Acidic
pH threshold pH2.0to 11.0 A CIP cycle is counted if the temperature
Factory setting threshold is e).(ceeded and, simultaneously, the
pH11.0 pH threshold is exceeded or undershot,
depending on the selected type.
= Signal type = Acidic
- The device counts when the pH threshold is
undershot
= Signal type = Alkaline
- The device counts when the pH threshold is
exceeded
Upper temp. threshold Factory setting A CIP cycle is taken into consideration within the
85°C temperature thresholds.
X = Upper temp. threshold:
Lower temp. threshold Fa(.:)tory setting If the temperature measured value exceeds
75°C this limit value, the CIP conditions are
breached and a CIP cycle is not counted.
= Lower temp. threshold:
A CIP cycle is counted if the temperature
exceeds the lower temperature threshold and
drops below the threshold again after the set
minimum time at the very earliest.
Duration 1 to 250 min Minimum time period in which the temperature
Factory setting must be between the lower and upper
. temperature threshold for a CIP cycle to be
20 min
counted.

6.2.7  Diagnostics settings

In this menu branch, warning limits are specified or the use of diagnostics tools is defined.

The associated diagnostics code is displayed for every setting.
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Sterilizations

The system counts the number of operating hours during which the sensor is exposed to a
temperature that is typical for a sterilization. This temperature depends on the sensor.

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/Diagnostics settings/p Sterilizations
Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Warning limit 0 to 1000 Specify the limit value for the number of sensor
Factory setting sterilizations.
Depends on sensor 1) Diagnostics code and associated message text:
108 SIP, CIP, autoclaving

1) Every sensor type has its own factory setting. Can be viewed at: DIAG/Sensor information/Channel
<Sensor type>/Recommended diag. limit values

CIP cycles (only four-pin sensors)

The system counts the number of operating hours during which the sensor is exposed to a
temperature that is typical for a cleaning. This temperature depends on the sensor.

Menu/Setup/Inputs/Channel: Conductivity/Extended setup/Diagnostics settings/p CIP-cycles
Function Options Info
Function Selection Switches the function on or off
s Off
= On
Factory setting
Off
Warning limit 0to 3000 » Specify the limit value for the number of CIP
Factory setting cycles of your sensor.
1000 Diagnostics code and associated message text:
108 SIP, CIP, autoclaving

Process Check System (PCS)

The process check system (PCS) checks the measuring signal for stagnation. An alarm is
triggered if the measuring signal does not change over a specific period (several measured
values).

y y
A tD
‘ / \ / ‘
- t - Lt
/ /
\J \/ Y
A0027276 A0028842

11 Normal measuring signal, no alarm 12 Stagnating signal, alarm is triggered
¥y Measuring signal tp  Setvalue for Duration
yr  Setvalue for Tolerance width ta  Time when the alarm is triggered
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Main causes of stagnating measured values
= Contaminated sensor, or sensor outside of medium
= Sensor defective
= Process error (e.g. through control system)
Remedial measures

1. Clean sensor.

2. Check positioning of sensor in medium.
3. Check electrode system.
4

Switch controller off and then switch it back on.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/Diagnostics settings/p Process check system

Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Duration 1 to 240 min Enter the time after which the timer should time
Factory setting out. After this time, thg d.lagnostlc rpessage
: Process check alarm is displayed with the code
60 min
904.
Tolerance width The range depends on the | Interval around the measuring signal (raw value)
Not for pH/ORP sensors sensor iﬁr detecgnglstagngt}llc?n. . . |
Factory setting eas(ler(c; values Wlt[ in the set interval are
Depends on the sensor regarded as stagnating.

Operating hours limit values

The total operating time of the sensor and its use under extreme conditions is monitored.
If the operating time exceeds the defined threshold values, the device issues a
corresponding diagnostics message.

Each sensor has a limited life expectancy which heavily depends on the operating
conditions. If warning limits for operating times under extreme conditions are
specified and maintenance tasks are performed in time, the operation of the
measuring point without any downtime can be guaranteed.

Menu/Setup/Inputs/Channel: Conductivity/Extended setup/Diagnostics settings/p Limits operating
hours

Function Options Info

E] The range of adjustment for the operating hours alarm and warning limits is generally 1 to 50000 h.

Function Selection On
= Off The operation of the sensor under extreme
= On conditions is monitored, recorded in the sensor
Factory setting and diagnostics messages are displayed on the
On controller.
Off
No diagnostics messages. However, the time the
sensor operates under extreme conditions is
recorded in the sensor and can be read in the
sensor information in the Diagnostics menu.
P Operating time Total operating time of the sensor
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 199 Operating time
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Menu/Setup/Inputs/Channel: Conductivity/Extended setup/Diagnostics settings/p Limits operating
hours
Function Options Info
p Operation > 80 °C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 193 Operating time
P Operation > 100 °C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 194 Operating time
P Operation > 120 °C Only conductive sensors
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 195 Operating time
P Operation > 125 °C Only inductive sensors
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 196 Operating time
P Operation > 140 °C Only conductive sensors
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 197 Operating time
P Operation > 150 °C Only inductive conductivity sensors and four-
pin sensors
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 198 Operating time
P Operation > 80°C < Only conductive sensors
100nS/cm
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 187 Operating time
P Operation < 5°C Only inductive sensors
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 188 Operating time

Polarization compensation (only conductive two-pin sensors)

As a result of flow through the electrolyte/electrode interface, reactions take place here
which result in additional voltage. These polarization effects limit the measuring range of
conductive sensors. Sensor-specific compensation increases the level of accuracy at the
measuring range limits.

ﬂ The controller recognizes the Memosens sensor and automatically applies a suitable
compensation. You can view the measuring range limits of the sensor under
Diagnostics/Sensor information/Sensor specifications.

Menu/Setup/Inputs/Channel: Conductivity/Extended setup/Diagnostics settings/p Polarization
compensation
Function Options Info
Function Selection Diagnostics code and associated message text:
= Off 168 Polarization
= On
Factory setting
Off
Pharmaceutical water

Here you can make settings for monitoring pharmaceutical water in accordance with the
United States Pharmacopoeia (USP) or European Pharmacopoeia (EP).
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The uncompensated conductivity value and the temperature are measured for the limit
functions. The measured values are compared against the tables defined in the standards.
An alarm is triggered if the limit value is exceeded. Furthermore, you can also set a
preliminary alarm (warning limit) which signals undesired operating states before they
occur.

Menu/Setup/Inputs/Channel: Conductivity/Extended setup/Diagnostics settings/p Pharmacy-water
Function Options Info
Function Selection The alarm values are stored in the device in
= Off accordance with USP <645> or EP <169>
= EP specifications.
= UJSP Diagnostic message 914 USP/ EP alarm is
Factory setting displayed if the USP or EP alarm values
Off programmed into the software are exceeded.
Warning limit 10.0t0 99.9 % You define the warning limit as a % of the alarm
Factory setting vglue. ) )
80.0 % Diagnostics code and associated message text:
' 915 USP / EP warning

Diagnostic behavior

The list of diagnostic messages displayed depends on the path selected. There are device-
specific messages, and messages that depend on what sensor is connected.

Menu/Setup/(General settings or Inputs<Sensor channel>)/Extended setup/Diagnostics settings/Diag.
behavior

Function Options Info
List of diagnostic messages » Select the message to be changed. Only then
is it possible to make the settings for this
message.
Diag. code Read only
Diagnostic message Selection Deactivate the diagnostic message or activate it
= On again.
= Off

Deactivating means:
Factory setting = No error message in the measuring mode
Depends on the message = No failure current at the current output

Failure current Selection » Decide whether a failure current should be
= On output at the current output if the diagnostic
= Off message display is activated.
Factory setting E] In the event of general device errors, the

Depends on the message failure current is output at all the current
outputs. In the event of channel-specific
errors, the failure current is only output at

the assigned current output.

Status signal Selection The messages are divided into different error

= Maintenance (M) categories in accordance with NAMUR NE 107.
Out of specification (S)
Function check (C)
Failure (F)

» Decide whether a status signal assignment
should be changed for the application.

Factory setting

Depends on the message
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Menu/Setup/(General settings or Inputs<Sensor channel>)/Extended setup/Diagnostics settings/Diag.

= Alarm relay

= Binary output

= Relay 1 to n (depends on
the device version)

Factory setting
None

behavior
Function Options Info
Diag. output Selection Select an output to which the diagnostic message
= None should be assigned.

A relay output must first be configured for
Diagnostics before it is possible to assign the
message to an output.

(Menu/Setup/Outputs: Assign the Diagnostics
function and set Operating mode to as
assigned.)

@ Alarm relays are available,

depending on the device version.

Cleaning program Selection » Decide whether the diagnostic message
(for sensors) = None should trigger a cleaning program.
" C}ean%ng ; The cleaning programs can be defined under:
=C eaning Menu/Setup/Additional functions/Cleaning.
s (Cleaning 3
= Cleaning 4
Factory setting
None
Detail information Read only Additional information on the diagnostic

message and instructions on how to resolve the
problem.

6.2.8  Tag control

This function is used to specify which sensors are accepted at the device.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/p Tag control

Function Options Info
Operating mode Selection Off
= Off No tag control, all sensors are accepted.
= Ta
= Grgu Tag
P Only sensors with the same tag name are
Factory setting accepted.
Off

Group
Only sensors in the same tag group are accepted.

Tag

User-defined text

Factory setting
= EH CM44_
= EH_CM44R_

Group

Numerical

Factory setting
0

Enter the tag name.

The controller checks every sensor to be
connected as to whether this sensor belongs to
the measuring point, and only accepts the
sensors that have the same name.

6.2.9  Sensor change

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/Sensor change

= On

When the sensor is replaced, the last measured value is retained via the "hold" function.
A diagnostics message is not triggered.

= Off

When the sensor is replaced, the last measured value is not retained and triggers a

diagnostics message.
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6.2.10 Sensor factory settings (only inductive conductivity sensors)

Here you can restore the sensor factory settings.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup
1. [ Factory default sensor

2. Respond to prompt: OKwhen the prompt for the device software appears.

L= Only the factory settings for the sensor are restored. The settings for the input
remain unchanged.

6.2.11 Calibration monitoring

Menu/Setup/Inputs/Channel: Conductivity/Extended setup

Function Options Info
Calib. expiration time Selection This function checks the time elapsed since the
= Off last sensor calibration. This may occur
= During operation continuously during operation or just once while
= When connecting the calibration data are being read (sensor
Factory setting connection, device start).
Off = During operation
The function constantly provides information
about the time that has elapsed since the last
calibration.
= When connecting
The time elapsed since the last calibration is
only reported when a sensor is connected or a
device is restarted. No error message is
generated during operation.

P Calibration validity The function checks how long ago the sensor
was last calibrated. A diagnostics message is
displayed if the time since the last calibration is
longer than specified by the predefined warning
and alarm limit.

Warning limit Factory setting Diagnostic message: 105 Calibration validity
800 h

Alarm limit Factory setting Diagnostic message: 104 Calibration validity
1000 h

Warning and alarm limits mutually influence each other's possible range of adjustment.

Range of adjustment which must include both limits:
1to 20000 h
Generally, the following applies: alarm limit > warning limit

6.2.12 Data processing factory setting

Possibility to restore the factory settings for the sensor input.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup
1. D Factory default measurement processing

2. Answer the question: OK (press the navigator button).

= Only the factory settings for this particular input are restored. All other settings
remain unchanged.

6.2.13 Recommended values (only for E-sensors)

The recommended values apply for the limit values in the diagnostic settings (Setup/
Inputs/Channel No: <Sensor type>/Extended setup/Diagnostics settings) and are loaded
implicitly the first time an E-sensor is connected. You can view the values here:
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DIAG/Sensor information/Channel No.: <Sensor type>/Recommended diag. limit
values

1. D Load recommended values

2. OK

= The recommended sensor values for calibration and diagnostic settings are
accepted and the current settings are overwritten.
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7 Inputs: Oxygen

7.1 Basic settings

7.1.1 Sensor identification

Menu/Setup/Inputs/Channel: sensor type
Function Options Info
Channel Selection On
= Off The channel display is switched on in the
= On measuring mode
Factory setting Off
On The channel is not displayed in the measuring
mode, regardless of whether a sensor is
connected or not.
Sensor type Read only Connected sensor type
(Only available if a sensor
Order code is connected) Order code of the connected sensor

7.1.2 Main value

Menu/Setup/Inputs/Channel: DO

Function

Options

Info

Main value

Selection

= Concentration liquid
Concentration gaseous
= Saturation

= Partial pressure

.

L]

Raw value nA !
Raw value ps 2

Factory setting
Concentration liquid

Decide how you want to display the main value.
Other functions, such as the setting for the unit,
depend on this setting.

1)  Amperometric sensor

2) Optical sensor

7.1.3  Damping

The damping causes a floating average curve of the measured values over the time

specified.

Menu/Setup/Inputs/Channel: Sensor type

Function Options Info

Depends on the sensor 1 0to600s The damping of the main value and of the

Damping temp. Factory setting integrated temperature sensor can be specified.
Os

1) Damping pH or Damping ORP or Damping Cond or Damping DO or Damping DI or Damping nitrate or
Damping SAC or Damping turbidity or Damping PAHphe
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7.1.4  Unit

Menu/Setup/Inputs/Channel: DO

Function

Options

Info

Unit

Selection

= mg/l 1

= ug/l b
ppm !
ppb !
%Vol ¥
ppmVol ?

Factory setting
mg/1Y
%Vol?)

The unit can only be selected for the main
measured values:

= Concentration liquid

= Concentration gaseous

1) Main value = Concentration liquid
2) Main value = Concentration gaseous

7.1.5

Manual hold

Menu/Setup/Inputs/Channel: Sensor type

Function Options Info
Manual hold Selection On
= Off You can use this function to set the channel
= On manually to "Hold".
Factory setting Off
Off No channel-specific hold

7.2 Extended setup

7.2.1  Temperature compensation (only amperometric sensors and
COS81E)

Menu/Setup/Inputs/Channel: DO/Extended setup

Function Options Info

Temp. compensation Selection Decide how you want to compensate the medium
= Automatic temperature:
= Manual = Automatically using the temperature sensor
Factory setting of your sensor A
Automatic This means that the temperature is always

compensated based on the current
temperature value.

= Manually by entering the medium
temperature
This means that the measured value is always
compensated against the value entered, e.qg.
for inlet and outlet monitoring in a cooling
facility.

Temperature

Temp. compensation =
Manual

0to80°C(32t0176°F)

Factory setting
20°C (68 °F)

Enter the temperature of your medium, or
another temperature which you want to use as a
reference temperature.
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7.2.2 Measured value formats

Menu/Setup/Inputs/Channel: DO/p Extended setup

Function

Options

Info

Main value format

Selection
s ##

n # H##
LK 224
s #

Factory setting
# 4

Specify the number of decimal places.

Temperature format

Selection
s ##
X T

Factory setting
#.#

7.2.3  Medium compensation (in the process)

Menu/Setup/Inputs/Channel: DO/p Extended setup

Function

Options

Info

Medium pressure

Selection

= Process pressure

= Air pressure
= Altitude
L]

Measured value

Factory setting
Air pressure

Press Measured value you can connect a
pressure measured value via a fieldbus input or a
current input. This measured value is then used
for medium pressure compensation.

For the other types of compensation, specify a
compensation value for the measurement in
each case.

1. Specify either the altitude (-300 to
4000 m), the process pressure (500 to
9999 hPa) or the air pressure (500 to
1200 hPa) of the measuring point.

= The pressure used during the
calibration is also displayed for
information purposes. You can
change this pressure in: Calib.
settings/Medium pressure.

2. D Confirm.

Input pressure

Medium pressure =
Measured value

Selection

= Current inputs
= Fieldbus signals
= None

Factory setting
None

Only available if a fieldbus is activated or a
current input is available. Configure a current
input before using its measured value for
pressure compensation of the oxygen sensor.

Operating Instructions of the transmitter/
analyzer/sampler, > B 6

Configure the input variable of the current input
with Parameter with the hPa unit in order to
ensure correct scaling. Adjust the measuring
range limits accordingly.

Example: The measuring range of the connected
pressure sensor is from O to 10 bar.

1. Parameter: Configure current input.
2. Define hPa as the unit.

3. Enter O for Lower range value and
10,000 for Upper range value (1 bar »
1000 hPa).
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Menu/Setup/Inputs/Channel: DO/p Extended setup

Function

Options

Info

Salinity

Selection
= Fixed value
= Measured value

Salinity = Measured value

Factory setting
Fixed value
Fixed value 0to 40 g/kg The influence of salt content on oxygen
Salinity = Fixed value Factory setting measurement is compensated with this function.
0g/kg Example: sea water measurement as per
Copenhagen Standard (30 g/kg).
Sensorselection Selection As an alternative to specifying a fixed value that
= None corresponds to your application, you can use the

= Conductivity sensor

Factory setting
None

measured value of a connected conductivity
sensor. A CLS50D or a CLS54D is recommended
to this end. Salinity compensation via a
measured value works optimally in the
temperature range 2 - 35 °C at a conductivity
level up to a maximum of 42 S/m.

7.2.4  LED settings (only COS81E) and measurement filter

Menu/Setup/Inputs/Channel: DO/p Extended setup

Function Options Info

LED temp. mode Selection Switches off the LED when the set temperature
= Off threshold is exceeded.
= On This prevents the premature aging of the sensor
Factory setting cap, e.g. during a CIP or SIP cycle.
On

LED temp. threshold
LED temp. mode = On

30to 130 °C (86 to 266 °F)

Factory setting
80°C (176 °F)

LED measuring interval

Selection

= 1 second

= 3 seconds
= 10 seconds
= 30 seconds

The LED measuring interval influences the
response time on the one hand and the
operating life of the sensor cap on the other.
Shorter intervals improve the response time but
reduce the operating life of the sensor cap.
Make your setting depending on the

Factory setting ) ¢
1 second requirements of your process.
Measurement filter Selection Smoothing filter for the measured value
= Normal Filters indicated in brackets are only intended for

= Life science - standard
= Life science - strong
= (Off)

= (Low)

= (High)

= (Very high)

Factory setting
Normal

very special applications (e.g. research work).

Unknown: Appears if a sensor is
configured with a filter that the current
firmware version does not recognize. In
this case, you must update the firmware or
select a valid measurement filter.

7.2.5  Customer ID (only for E-sensors)

You can enter an individual identifier for the sensor. This can then be found in the menu
DIAG/Sensor information/Channel No. <Sensor type>/General information.
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7.2.6  Cleaning hold

Menu/Setup/Inputs/Channel: <Sensor type>/p Extended setup

Function Options Info
Cleaning hold Selection » For selecting one or more cleaning programs
= None (multiple selection).

= Cleaning 1... 4

Factory setting
None

-~ For the programs defined, the channel
switches to "Hold" while cleaning is in
progress.

Cleaning programs are executed:

= At a specified interval
For this, the cleaning program must be
started.

= [f a diagnostics message is pending on the
channel and a cleaning has been specified for
this message (- Inputs/Channel: Sensor
type/Diagnostics settings/Diag. behavior/
Diagnostic number/Cleaning program).

The cleaning programs are defined in the menu: Setup/Additional functions/

Cleaning.

7.2.7 External hold

A hold can be triggered for all the devices of a measuring point via a digital signal, e.g. a
fieldbus signal. Make sure that the hold signal is not used elsewhere. An external hold can

be assigned individually to every sensor input.

ﬂ The function only appears in the Inputs menu if the signals for the external hold were
configured beforehand in the general hold settings:

Menu/Setup/General settings/Hold settings/External hold.

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p External hold

Function

Options

Info

Source

Selection
= Binary inputs
s Fieldbus signals

Factory setting
None

1. For selecting the signal source of the
external hold.

L= Multiple selection is possible.

2. OK: Confirm your selection.

7.2.8  Sterilization settings (only hygienic sensors)

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p> Sterilization settings

Function

Options

Info

Temperature threshold

120to 150°C

This temperature must be exceeded for the
sterilization counter to start and a sterilization

Factory setting | b .
121°C cycle to be counted.

Duration 1 to 250 min The set temperature must be reached during this
Factory setting time for a sterilization cycle to be counted.
20 min
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7.2.9  CIP settings (only hygienic sensors)

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p CIP settings

Function Options Info
Mode Selection Switch the counter for the CIP cycles on or off
= On
= Off
Factory setting
Off
Signal type Selection » Specify whether an acidic or alkaline CIP
= Acidic should be recognized.
= Alkaline
Factory setting
Acidic
pH threshold pH2.0to 11.0 A CIP cycle is counted if the temperature
Factory setting threshold is e)fceeded and, simultaneously, the
pH11.0 pH threshold is exceeded or undershot,
depending on the selected type.
= Signal type = Acidic
- The device counts when the pH threshold is
undershot
= Signal type = Alkaline
- The device counts when the pH threshold is
exceeded
Upper temp. threshold Factory setting A CIP cycle is taken into consideration within the
85°C temperature thresholds.
N s Upper temp. threshold:
Lower temp. threshold Fa(_:)tory setting If the temperature measured value exceeds
75C this limit value, the CIP conditions are
breached and a CIP cycle is not counted.
= Lower temp. threshold:
A CIP cycle is counted if the temperature
exceeds the lower temperature threshold and
drops below the threshold again after the set
minimum time at the very earliest.
Duration 1 to 250 min Minimum time period in which the temperature
Factory setting must be between the lower and upper
20 min temperature threshold for a CIP cycle to be

counted.
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7.2.10 Calibration settings

Stability criteria

You define the permitted measured value fluctuation which must not be exceeded in a
certain timeframe during the calibration. If the permitted difference is exceeded, the
calibration is not permitted and is aborted automatically.

Menu/Setup/Inputs/Channel: DO/p Extended setup/Calib.

settings/p> Stability criteria

Function Options Info
Delta signal 0.1t02.0% Permitted measured value fluctuation during

Factory setting calibration. . .

0.2 % Referenced to the raw value in nA in the case of
amperometric sensors, and referenced to the raw
value in pS in the case of optical sensors.

Delta temperature 0.10to 2.00K Permitted temperature fluctuation during

Factory setting calibration

0.50K

Duration 5to60s Timeframe within which the permitted

Factory setting measured value fluctuation must not be

10s exceeded

Medium compensation (during calibration)

= Process pressure
= Air pressure

= Altitude
L]

As in measurement

Factory setting
Air pressure

Menu/Setup/Inputs/Channel: DO/Extended setup/p Calib. settings
Function Options Info
Medium pressure Selection Specify the pressure at which calibration takes

place

= Process pressure
The pressure during calibration differs from
the normal process pressure (calibration in
the process)

= Ajr pressure
Air pressure at which the calibration takes
place (calibration in air)

= Altitude

Altitude at which the calibration takes place

(calibration in air)

= Asin measurement
Process conditions set in the Sensor menu
correspond to the calibration conditions
(calibration in the process)

Process pressure

Medium pressure = Process
pressure

500 to 9999 hPa

Factory setting
1013 hPa

Air pressure

500 to 1200 hPa

Medium pressure = Air Factory setting

pressure 1013 hPa

Altitude -300 to 4000 m

Medium pressure = Altitude | Factory setting
Om

Rel. hum. (air variable) 0to 100 %
Factory setting
100 %
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Calibration monitoring

The calibration interval for the sensor can be specified here. Once the configured time
elapses, the diagnostic message Calibration validity is shown on the display.

ﬂ The timer is reset automatically if the sensor is recalibrated.

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p Calib. settings

Function Options Info

Calib. expiration time Selection This function checks the time elapsed since the
= Off last sensor calibration. This may occur
= During operation continuously during operation or just once while
= When connecting the calibration data are being read (sensor
Factory setting connection, device start, calibration kit

Off replacement).

1. During operation
During continuous operation, this
function informs the user of the time
elapsed since the last calibration.

2. When connecting
During a batch process, this function
ensures that only recently calibrated
sensors are used. No error message is
generated during the batch process.

P Calibration validity
Warning limit Factory setting Diagnostic message: 105 Calibration validity
800 h
Alarm limit Factory setting Diagnostic message: 104 Calibration validity
1000 h

Warning and alarm limits mutually influence each other's possible range of adjustment.

Range of adjustment which must include both limits:
1to0 20000 h
Generally, the following applies: alarm limit > warning limit

7.2.11 Diagnostics settings
In this menu branch, warning limits are specified or the use of diagnostics tools is defined.

The associated diagnostics code is displayed for every setting.

Slope (only amperometric sensors and COS61D)

The (relative) slope characterizes the sensor condition. Decreasing values indicate
electrolyte exhaustion. You can control when the electrolyte should be replaced by
specifying limit values and the diagnostics messages these limit values trigger.

» Specify the limit values for slope monitoring in your sensor.
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Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Slope

Function

Options

Info

Upper warning limit

0.0 to 200.0 % V)
80.1 to 200.0 % %

Factory setting
140.0 %V
110.0 %2

Associated diagnostics code and message text:
511 Sensor calibration

Lower warning limit

0.0 to 200.0 % "
0.0 t0 109.9 % %

Factory setting
60.0 %Y
80.0%?

Associated diagnostics code and message text:
509 Sensor calibration

1) Amperometric sensors

2) COS61D

Delta slope (only amperometric sensors)

The device determines the difference in slope between the last calibration and the
penultimate calibration, and issues a warning or an alarm depending on the setting
configured. The difference is an indicator for the condition of the sensor.

An increasing change indicates the formation of buildup on the sensor membrane or
electrolyte contamination. Replace the diaphragm and electrolyte as specified in the

instructions in the sensor operating manual.

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Delta slope

Function

Options

Info

Function

Selection
= Off
= On

Factory setting
Off

Switches the function on or off

Warning limit

0.0to 50.0 %

Factory setting
15.0 %

Specify your limit values for monitoring the slope
differential.

Associated diagnostics code and message text:
518 Sensor calibration

Zero point (only amperometric sensors)

The zero point corresponds to the sensor signal that is measured in a medium in the
absence of oxygen. You can calibrate the zero point in water that is free from oxygen or in
high-purity nitrogen. This improves accuracy in the trace range.

» Specify limit values for zero point monitoring of the sensor.

General range of adjustment: -10 to 10 nA.

The set values influence the available range of adjustment of the other limit.

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Zero point

Function Options Info

Upper warning limit Factory setting Associated diagnostics code and message text:
1.0nA 505 Zero warning

Lower warning limit Factory setting Associated diagnostics code and message text:
-1.0nA 507 Zero warning
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Delta zero point (only amperometric sensors)

The device determines the difference between the last calibration and the penultimate
calibration, and issues a warning or an alarm depending on the setting configured. The
difference is an indicator for the condition of the sensor. Increasing differences indicate
the formation of buildup on the cathode. Clean or replace the cathode as specified in the

instructions in the sensor operating manual.

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Delta zero point

Function

Options

Function

Selection
= Off
= On

Factory setting
Off

Switches the function on or off

Warning limit

0.0to 10 nA

Factory setting
0.5nA

» Specify the limit values for monitoring the
slope differential.

Associated diagnostics code and message text:
520 Sensor calibration

Calibration quality index (only COS81E)

The current calibration is compared against the first calibration of the mounted sensor cap

and the condition of the cap is displayed as a percentage.

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Calibration quality index

Function Options

Warning limit 0to 100 % Associated diagnostics code and message text:
Factory setting 734 Calibration quality
80 %

Cap calibrations (all sensors except COS61D)

The calibration counters in the sensor make a distinction between sensor calibrations and
calibrations with the membrane cap currently used. If this cap is replaced, only the (cap)

counter is reset.

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Number of calibrations cap

Function Options

Function Selection Switch the function on/off
= Off
= On
Factory setting
Off

Warning limit 1to 1000 Specify how many calibrations may be
Factory setting performed with a sensor cap before the cap
5000 has to be replaced. The number depends
202 heavily on the process and must be

determined individually.

Associated diagnostics code and message text:
535 Sensor check

1) Amperometric sensors
2) COS81E
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Sterilizations (only sterilizable E-sensors)

The system counts the number of operating hours during which the sensor is exposed to a
temperature that is typical for a sterilization. This temperature depends on the sensor.

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/Diagnostics settings/p Sterilizations
Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Warning limit 0 to 1000 Specify the limit value for the number of sensor
Factory setting st'erlhzatl.ons. ; , ted '
Depends on sensor 1) Diagnostics code an a§soc1ate message text:
108 SIP, CIP, autoclaving

1) Every sensor type has its own factory setting. Can be viewed at: DIAG/Sensor information/Channel
<Sensor type>/Recommended diag. limit values

Cap sterilizations (only sterilizable E-sensors)

The sterilization counters in the sensor make a distinction between the sensor and the
membrane/fluorescence cap currently used. If this cap is replaced, only the (cap) counter is
reset.

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Number of cap sterilizations

Function Options Info

Function Selection » Specify how many sterilizations may be
= Off performed with a sensor cap before the cap
= On has to be replaced. The number depends
Factory setting heav1lonn the prgcess and must be
Off determined individually.

Warning limit 0to 200 Associated diagnostics code and message text:
Factory setting 109 SIP, CIP, autoclav cap
»25Y
= 200%

1) Amperometric sensors

2) COS81E

CIP cycles (only sterilizable E-sensors)

The system counts the number of operating hours during which the sensor is exposed to a
temperature that is typical for a cleaning. This temperature depends on the sensor.

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p CIP-cycles

Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Warning limit 1to 1000 »  Specify the limit value for the number of CIP
Factory setting cycles of your sensor.
1000 Diagnostics code and associated message text:
108 SIP, CIP, autoclaving
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CIP cycles cap (only sterilizable E-sensors)

The sterilization counters in the sensor make a distinction between the sensor and the
membrane or fluorescence cap currently used. If this cap is replaced, only the cap counter
is reset.

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p CIP-cycles cap

Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Warning limit 1to 300 » Specify the limit value for the number of CIP
Factory setting cycles of the sensor cap.
200 Diagnostics code and associated message text:
109 SIP, CIP, autoclav cap

Process Check System (PCS)

The process check system (PCS) checks the measuring signal for stagnation. An alarm is
triggered if the measuring signal does not change over a specific period (several measured
values).

y y
[ tD
‘ / \ /
> t > N2
/
\J \/ Y
A0027276 A0028842

13 Normal measuring signal, no alarm 14 Stagnating signal, alarm is triggered
y  Measuring signal tp  Setvalue for Duration
yr  Setvalue for Tolerance width ta  Time when the alarm is triggered

Main causes of stagnating measured values
= Contaminated sensor, or sensor outside of medium
= Sensor defective
= Process error (e.g. through control system)
Remedial measures

1. Clean sensor.

2. Check positioning of sensor in medium.
3. Check electrode system.
4

Switch controller off and then switch it back on.
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Menu/Setup/Inputs/Channel: Sensor type/Extended setup/Diagnostics settings/p Process check system

Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Duration 1 to 240 min Enter the time after which the timer should time
Factory setting out. After this time, thg d.lagnostlc r{lessage
60 min Process check alarm is displayed with the code

904.

Tolerance width
Not for pH/ORP sensors

The range depends on the
sensor

Factory setting
Depends on the sensor

Interval around the measuring signal (raw value)
for detecting stagnation.

Measured values within the set interval are
regarded as stagnating.

Operating hours limit values

The total operating time of the sensor and its use under extreme conditions is monitored.
If the operating time exceeds the defined threshold values, the device issues a
corresponding diagnostics message.

Each sensor has a limited life expectancy which heavily depends on the operating
conditions. If warning limits for operating times under extreme conditions are
specified and maintenance tasks are performed in time, the operation of the
measuring point without any downtime can be guaranteed.

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Limits operating hours

Function

Options

Info

@ The range of adjustment for the operating hours alarm and warning limits is generally 1 to 50000 h.

Function Selection On
= Off The operation of the sensor under extreme
s On conditions is monitored, recorded in the sensor
Factory setting and diagnostics messages are displayed on the
0 controller.
n
Off
No diagnostics messages. However, the time the
sensor operates under extreme conditions is
recorded in the sensor and can be read in the
sensor information in the diagnostics menu.
P Operating time Total operating time of the sensor
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 199 Operating time
P Operation < 5 °C Only optical sensors
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 188 Operating time
P Operation > 5 °C Only COS51D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 189 Operating time
P Operation > 25 °C Only COS61D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 190 Operating time
P Operation > 30 °C Only COS51D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 191 Operating time
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Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Limits operating hours

Function Options Info
P Operation > 40 °C Only COS22D, COS61D and COS81D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 192 Operating time
p Operation > 80 °C Only COS22D and COS81D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 193 Operating time
Operation > 120 °C Only COS81D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 195 Operating time
P Operation > 15 nA Only COS22D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 183 Operating time
Operation > 30 nA Only COS51D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 184 Operating time
Operation > 50 nA Only COS22D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 185 Operating time
Operation > 160 nA Only COS51D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 186 Operating time
Operation < 25 ps Only COS61D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 181 Operating time
Operation > 40 ps Only COS61D
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 182 Operating time

Cap operating hours limit values (only COS81E and COS22E)

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Limits operating hours cap

Function

‘ Options

Info

E] The range of adjustment for the operating hours alarm and warning limits is generally 1 to 50000 h.

Function Selection On
= Off The operation of the sensor under extreme
s On conditions is monitored, recorded in the sensor
Factory setting and diagnostics messages are displayed on the
0 controller.
n
Off
No diagnostics messages. However, the time the
sensor operates under extreme conditions is
recorded in the sensor and can be read in the
sensor information in the diagnostics menu.
P Operating time Total operating time of the sensor cap
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 199 Operating time
p Operation > 40 °C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 192 Operating time
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Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Limits operating hours cap

Function Options Info
P Operation > 80 °C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 193 Operating time
Operation > 120°C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 195 Operating time
Operation < 5°C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 188 Operating time

Electrolyte counter (only amperometric sensors)

Menu/Setup/Inputs/Channel: DO/Extended setup/Diagnostics settings/p Electrolyte counter

Function Options Info

Function Selection Electrolyte depletion is calculated based on the
= Off quantity of analyte transformed.
= On » After replacing electrolyte:
Factory setting Reset counter (CAL/Oxygen (amp.)/
Off Change electrolyte).

Electrolyte capacity Display only Displays the remaining capacity

Warning limit 100000 to Associated diagnostics code and message text:
20000000 pAs 534 Electrolyte warning
Factory setting

2896000 pAs

Diagnostic behavior

The list of diagnostic messages displayed depends on the path selected. There are device-
specific messages, and messages that depend on what sensor is connected.

Menu/Setup/(General settings or Inputs<Sensor channel>)/Extended setup/Diagnostics settings/Diag.

behavior
Function Options Info
List of diagnostic messages » Select the message to be changed. Only then
is it possible to make the settings for this
message.
Diag. code Read only
Diagnostic message Selection Deactivate the diagnostic message or activate it
= On again.
= Off Deactivating means:
Factory setting = No error message in the measuring mode
Depends on the message = No failure current at the current output
Failure current Selection » Decide whether a failure current should be
= On output at the current output if the diagnostic
= Off message display is activated.
Factory setting E] In the event of general device errors, the

Depends on the message

failure current is output at all the current
outputs. In the event of channel-specific
errors, the failure current is only output at
the assigned current output.
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Menu/Setup/(General settings or Inputs<Sensor channel>)/Extended setup/Diagnostics settings/Diag.

behavior
Function Options Info
Status signal Selection The messages are divided into different error

= Maintenance (M)

= Qut of specification (S)
= Function check (C)

= Failure (F)

Factory setting
Depends on the message

categories in accordance with NAMUR NE 107.

» Decide whether a status signal assignment
should be changed for the application.

Diag. output

Selection

= None

= Alarm relay

= Binary output

= Relay 1 to n (depends on
the device version)

Factory setting
None

Select an output to which the diagnostic message
should be assigned.

A relay output must first be configured for
Diagnostics before it is possible to assign the
message to an output.

(Menu/Setup/Outputs: Assign the Diagnostics
function and set Operating mode to as
assigned.)

E] Alarm relays are available,

depending on the device version.

Cleaning program
(for sensors)

Selection

= None

= Cleaning 1
= (Cleaning 2
® (Cleaning 3
= Cleaning 4

Factory setting
None

» Decide whether the diagnostic message
should trigger a cleaning program.

The cleaning programs can be defined under:
Menu/Setup/Additional functions/Cleaning.

Detail information

Read only

Additional information on the diagnostic
message and instructions on how to resolve the
problem.

7.2.12 Tag control

This function is used to specify which sensors are accepted at the device.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/p Tag control

Function Options Info
Operating mode Selection Off
= Off No tag control, all sensors are accepted.
= Ta
= Grgu Tag
P Only sensors with the same tag name are
Factory setting accepted.
Off

Group
Only sensors in the same tag group are accepted.

Tag

User-defined text

Factory setting
= EH CM44_
= EH CM44R_

Group

Numerical

Factory setting
0

Enter the tag name.

The controller checks every sensor to be
connected as to whether this sensor belongs to
the measuring point, and only accepts the
sensors that have the same name.
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7.2.13 Sensor change

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/Sensor change

= On
When the sensor is replaced, the last measured value is retained via the "hold" function.
A diagnostics message is not triggered.

= Off
When the sensor is replaced, the last measured value is not retained and triggers a
diagnostics message.

7.2.14 Data processing factory setting

Possibility to restore the factory settings for the sensor input.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup
1. [ Factory default measurement processing

2. Answer the question: OK (press the navigator button).
== Only the factory settings for this particular input are restored. All other settings
remain unchanged.

7.2.15 Sensor factory settings (only COS61D)

Here you can restore the sensor factory settings.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup
1. D Factory default sensor

2. Respond to prompt: OKwhen the prompt for the device software appears.
Y~ Only the factory settings for the sensor are restored. The settings for the input
remain unchanged.
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8 Inputs: disinfection

8.1 Basic settings

8.1.1 Sensor identification

Menu/Setup/Inputs/Channel: <Sensor DI D>

Function Options Info
Channel Selection On
= Off The channel display is switched on in the
= On measuring mode
Factory setting Off
On The channel is not displayed in the measuring
mode, regardless of whether a sensor is
connected or not.
Sensor type Read only Disinfection

Sensor element

Order code

(Only available if a sensor
is connected)

= Free chlorine
= Chlorine dioxide

Order code of the connected sensor

1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone

8.1.2 Main value

Menu/Setup/Inputs/Channel: <Sensor DI V>

Function

Options

Info

Main value

Selection
= Concentration
= Sensor current

Factory setting
Concentration

Decide how you want to display the main value.

1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone

8.1.3 Damping

The damping causes a floating average curve of the measured values over the time

specified.

Menu/Setup/Inputs/Channel: Sensor type

Function Options Info
Depends on the sensor 4 0to 600 s The damping of the main value and of the
. integrated temperature sensor can be specified.
Damping temp. Factory setting g P P
0s

1) Damping pH or Damping ORP or Damping Cond or Damping DO or Damping DI or Damping nitrate or
Damping SAC or Damping turbidity or Damping PAHphe
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8.1.4 Manual hold

Menu/Setup/Inputs/Channel: Sensor type

Function Options Info
Manual hold Selection On
= Off You can use this function to set the channel
= On manually to "Hold".
Factory setting Off
Off No channel-specific hold

8.1.5 Unit

Menu/Setup/Inputs/Channel: <Sensor DI V>

Function Options Info

Unit Selection The measured parameter is displayed in

Main value = Concentration | " M9/ abbreviated format after 'the unit. '
= g/l Example: If chlorine is being measured in mg/1,
= ppm the unit is displayed as mg/1 Cl2, and chlorine
= ppb dioxide is displayed as mg/1 C1O2.
Factory setting
mg/1

1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone

8.2 Extended setup

8.2.1 Measured value formats

Menu/Setup/Inputs/Channel: <Sensor DI 1> /p Extended setup

Function

Options

Info

Temperature format

Selection
s ##
. #H#

Factory setting
#.#

Main value format

Selection
s ##

n #HH
X2
s #

Factory setting
#.#4#

Specify the number of decimal places.

1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone
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8.2.2 Medium and temperature compensation

Medium compensation (only sensors for free chlorine or bromine)

Menu/Setup/Inputs/Channel: <Sensor DI 1> /p Extended setup

Function Options Info
Medium comp. (pH) Selection Off
= Off The measured value corresponds to the share of
= On hypochlorous acid (HOCI) in free chlorine or
Factory setting hypobromous acid (HOBr) in free bromine.
On On
On the basis of the pH value, the corresponding
share of the hypochlorite anion OCI- (or OBr-) is
added to the measured value of the
hypochlorous acid (HOCI or HOBr) and specified
as the total value of the free chlorine or free
bromine.
Mode Selection = Fixed value

Medium comp. (pH) = On

= Fixed value
= Measured value

Factory setting
Fixed value

A fixed pH value is used to calculate the total
free chlorine or bromine.

= Measured value
The measured value of a pH sensor connected
to another input is used to calculate the total
free chlorine or bromine.

Fixed value pH pH 4.00 to 9.00 Useful for media with a constant pH value
Mode = Fixed value Factory setting 1. Determine the pH value of the medium

pH7.20 with a reference measurement.

2. Enter the pH value from the reference
measurement here.

Associated pH-sensor Select the pH sensor Preferred method for media with varying pH
Mode = Measured value Factory setting values

None » Select the sensor input with the connected

pH sensor.

Y Its measured value is permanently used
to calculate the total free chlorine or
bromine.

1) Free chlorine or Free bromine

Temperature source

Use this menu if you want to use an external measured value as the temperature
source. Use the Temp. compensation (- B 63) function for compensation via the
internal temperature sensor or by entering a medium temperature.
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Menu/Setup/Inputs/Channel: <Sensor DI U>/p Extended setup

Function Options Info
Temp. source Selection = Internal sensor
= Manual Automatic compensation using the internal

= [nternal sensor
= External meas. value

Factory setting
Internal sensor

temperature sensor

= Manual
Compensation by manually entering the
medium temperature

= External meas. value
Compensation with the measured value of an
external temperature sensor

Medium temperature

Temp. source = Manual

0to55°C
(32 to 130 °F)

Factory setting
20.0°C (68 °F)

» Enter the temperature of the medium.

Input

Temp. source = External
meas. value

Selection

= Sensor input

= Fieldbus input with
subsequent selection of
the input signal

External temperature signals only in °C

1. Select the input to which a temperature
sensor is connected

2. Alternatively

Use the temperature signal over the
fieldbus. Select the fieldbus input for this
purpose.

1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone

Temperature compensation

Menu/Setup/Inputs/Channel: <Sensor DI U>/p Extended setup

Function Options Info

Temp. compensation Selection = Automatic
= Automatic Automatic compensation using the internal
= Manual temperature sensor
Factory setting - Ic\/lanual ion b I inq th
Automatic ompensatlon y manually entering the

medium temperature
Temperature -5.0t050.0°C » Enter the temperature of the medium.

Temp. compensation =
Manual

(23.0t0 122.0 °F)

Factory setting
20.0°C (68 °F)

1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone
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8.2.3  C(Cleaning hold
Menu/Setup/Inputs/Channel: <Sensor type>/p Extended setup
Function Options Info
Cleaning hold Selection » For selecting one or more cleaning programs
= None (multiple selection).

64

# Cleaning 1... 4 - For the programs defined, the channel

Factory setting switches to "Hold" while cleaning is in
None progress.

Cleaning programs are executed:

= At a specified interval
For this, the cleaning program must be
started.

= [f a diagnostics message is pending on the
channel and a cleaning has been specified for
this message (- Inputs/Channel: Sensor
type/Diagnostics settings/Diag. behavior/
Diagnostic number/Cleaning program).

The cleaning programs are defined in the menu: Setup/Additional functions/
Cleaning.

8.2.4 External hold

A hold can be triggered for all the devices of a measuring point via a digital signal, e.g. a
fieldbus signal. Make sure that the hold signal is not used elsewhere. An external hold can
be assigned individually to every sensor input.

ﬂ The function only appears in the Inputs menu if the signals for the external hold were
configured beforehand in the general hold settings:

Menu/Setup/General settings/Hold settings/External hold.

Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p External hold

Function Options Info

Source Selection 1. For selecting the signal source of the
= Binary inputs external hold.
= Fieldbus signals =  Multiple selection is possible.
Factory setting 2. OK: Confirm your selection.
None

8.2.5  Calibration settings

Calibration monitoring

The calibration interval for the sensor can be specified here. Once the configured time
elapses, the diagnostic message Calibration validity is shown on the display.

ﬂ The timer is reset automatically if the sensor is recalibrated.
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Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p Calib. settings

Function Options Info
Calib. expiration time Selection This function checks the time elapsed since the
= Off last sensor calibration. This may occur

= During operation
= When connecting

continuously during operation or just once while
the calibration data are being read (sensor
connection, device start, calibration kit

Factory setting |
Off replacement).
1. During operation
During continuous operation, this
function informs the user of the time
elapsed since the last calibration.
2. When connecting
During a batch process, this function
ensures that only recently calibrated
sensors are used. No error message is
generated during the batch process.
P Calibration validity
Warning limit Factory setting Diagnostic message: 105 Calibration validity
800 h
Alarm limit Factory setting Diagnostic message: 104 Calibration validity
1000 h

1to 20000 h

Warning and alarm limits mutually influence each other's possible range of adjustment.

Range of adjustment which must include both limits:

Generally, the following applies: alarm limit > warning limit

Stability criteria

You define the permitted measured value fluctuation which must not be exceeded in a
certain timeframe during the calibration. If the permitted difference is exceeded, the
calibration is not permitted and is aborted automatically.

Menu/Setup/Inputs/Channel: <Sensor DI V'>/Extended setup/Calib. settings/p> Stability criteria

Function Options Info

Delta slope 0.1t0 5.0 % Permitted measured value fluctuation during
Factory setting slope calibration (with reference to the raw value
Depends on the sensor in nA).

Delta zero point 0.1to 12.0nA Permitted measured value fluctuation during
Factory setting zero point calibration.
Depends on the sensor

Delta temperature 0.10to 2.00K Permitted temperature fluctuation during
Factory setting calibration
Depends on the sensor

Duration signal 1to60s Timeframe within which the permitted
Factory setting measured value fluctuation must not be

Depends on the sensor

exceeded

1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone

8.2.6  Diagnostics settings

In this menu branch, warning limits are specified or the use of diagnostics tools is defined.

The associated diagnostics code is displayed for every setting.
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Slope

The (relative) slope characterizes the sensor condition. Decreasing values can indicate that
maintenance is needed. By specifying limit values and the diagnostics messages these limit

values trigger, you can control when the system should alert you that maintenance is
needed.

Menu/Setup/Inputs/Channel: <Sensor DI 1> /Extended setup/Diagnostics settings/p Slope

Function Options Info

Upper warning limit 3.0to0 500.0 % Associated diagnostics code and message text:
Factory setting 511 Sensor calibration
200.0 %

Lower warning limit 3.0 to 500.0 % Associated diagnostics code and message text:
Factory setting 509 Sensor calibration
25.0 %

1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone

Delta slope

The device determines the difference in slope between the last calibration and the
penultimate calibration, and issues a warning or an alarm depending on the setting
configured. The difference is an indicator for the condition of the sensor.

An increasing change indicates the formation of dirt on the sensor membrane or
electrolyte consumption. Replace the diaphragm and electrolyte as specified in the
instructions in the sensor operating manual.

Menu/Setup/Inputs/Channel: <Sensor DI 1> /Extended setup/Diagnostics settings/p Delta slope
Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Warning limit 0to0 50.0 % Associated diagnostics code and message text:
Factory setting 518 Sensor calibration
15.0 % »  Specify the limit values for monitoring the
slope differential.
1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone

Zero point

The zero point corresponds to the sensor signal that is measured in a medium in the
absence of the disinfectant. You can determine the zero point using the zero-point gel
COY8. This improves accuracy in the trace range.

Menu/Setup/Inputs/Channel: <Sensor DI !>/Extended setup/Diagnostics settings/p> Zero point

Function Options Info
Warning limit 0.0to 10.0 nA Associated diagnostics code and message text:
Factory setting 513 Zero warning
1.0nA »  Specify limit values for zero point
monitoring of your sensor.
1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone
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Delta zero point

The device determines the difference between the last calibration and the penultimate
calibration, and issues a warning or an alarm depending on the setting configured. The
difference is an indicator for the condition of the sensor.

Menu/Setup/Inputs/Channel: <Sensor DI 1> /Extended setup/Diagnostics settings/p Delta zero point
Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Warning limit 0.0to 10.0nA Associated diagnostics code and message text:
Factory setting 520 Sensor calibration
5.0nA » Specify the limit values for monitoring the
slope differential.
1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone

Number of cap calibrations

The calibration counters in the sensor make a distinction between sensor calibrations and
calibrations with the membrane cap currently used. If this cap is replaced, only the (cap)
counter is reset.

Menu/Setup/Inputs/Channel: <Sensor DI V'>/Extended setup/Diagnostics settings/p Number of
calibrations cap

Function Options Info

Function Selection Specify how many calibrations may be
= Off performed with a membrane cap before the cap
= On has to be replaced. The number depends heavily
Factory setting Qn ‘t}'{e process and must be determined
Off individually.

Warning limit 1to75 Associated diagnostics code and message text:
Factory setting 535 Sensor check
8

1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone

Cap change monitoring

Menu/Setup/Inputs/Channel: <Sensor DI 1> /Extended setup/Diagnostics settings/p Cap change
monitoring

Function Options Info
Function Selection Associated diagnostics code and message text:
= Off 987 Calibration required
= On
Factory setting
Off
1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone
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Process Check System (PCS)

The process check system (PCS) checks the measuring signal for stagnation. An alarm is
triggered if the measuring signal does not change over a specific period (several measured
values).

y y
[ to
> t > N2
/
\J \/ Y
A0027276 A0028842

15  Normal measuring signal, no alarm 16  Stagnating signal, alarm is triggered

y  Measuring signal tp  Setvalue for Duration

yr  Setvalue for Tolerance width ta  Time when the alarm is triggered

Main causes of stagnating measured values
= Contaminated sensor, or sensor outside of medium
= Sensor defective
= Process error (e.g. through control system)
Remedial measures

1. Clean sensor.

2. Check positioning of sensor in medium.
3. Check electrode system.
4

Switch controller off and then switch it back on.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/Diagnostics settings/p Process check system

Function Options Info

Function Selection Switches the function on or off
= Off
= On

Factory setting
Off

Duration 1 to 240 min Enter the time after which the timer should time
out. After this time, the diagnostic message

Factory setting o .
; Process check alarm is displayed with the code
60 min
904.
Tolerance width The range depends on the | Interval around the measuring signal (raw value)
Not for pH/ORP sensors sensor f\?‘r detecgnglstagngt;lgn. . 4 |
Factory setting easured values within the set interval are

regarded as stagnating.

Depends on the sensor

Operating hours limit values

The total operating time of the sensor and its use under extreme conditions is monitored.
If the operating time exceeds the defined threshold values, the device issues a
corresponding diagnostics message.

ﬂ Each sensor has a limited life expectancy which heavily depends on the operating
conditions. If warning limits for operating times under extreme conditions are
specified and maintenance tasks are performed in time, the operation of the
measuring point without any downtime can be guaranteed.
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Menu/Setup/Inputs/Channel: Disinfection/Extended setup/Diagnostics settings/p Limits operating

hours

Function

Options

Info

E] The range of adjustment for the operating hours alarm and warning limits is generally 1 to 50000 h.

Function Options On
= Off The operation of the sensor under extreme
= On conditions is monitored, recorded in the sensor
Factory setting and diagnostics messages are displayed on the
0 controller.
n
Off
No diagnostics messages. However, the time the
sensor operates under extreme conditions is
recorded in the sensor and can be read in the
sensor information in the diagnostics menu.
P Operating time Total operating time of the sensor
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 199 Operating time
P Operation > 15 °C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 178 Operating time
P Operation > 30 °C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 191 Operating time
P Operation > 20 nA
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 177 Operating time
P Operation > 100 nA
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 176 Operating time

Limits operating hours cap

Menu/Setup/Inputs/Channel: <Sensor DI V'>/Extended setup/Diagnostics settings/p Limits operating

hours cap

Function

Options

Info

E] The range of adjustment for the operating hours alarm and warning limits is generally 1 to 50000 h.

Function Selection On
= Off The operation of the sensor cap under extreme
= On conditions is monitored, recorded in the sensor
Factory setting and diagnostics messages are displayed on the
0 controller.
n
Off
No diagnostics messages. However, the time the
sensor operates under extreme conditions is
recorded in the sensor and can be read in the
sensor information in the Diagnostics menu.
P Operating time Total operating time of the sensor cap
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 199 Operating time
p Operation > 15 °C
Warning limit Factory setting Diagnostics code and associated message text:
10000 h 178 Operating time
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Menu/Setup/Inputs/Channel: <Sensor DI 1> /Extended setup/Diagnostics settings/p Limits operating
hours cap

Function Options Info

p Operation > 30 °C

Warning limit Factory setting Diagnostics code and associated message text:
10000 h 191 Operating time

P Operation > %0V nA %QV is a variable. Depending on the sensor, a

numerical value is displayed instead of this

variable.
Warning limit Factory setting Diagnostics code and associated message text:
2200 h 111 Operating time cap

P Operation > %0V nA %QV is a variable. Depending on the sensor, a

numerical value is displayed instead of this

variable.
Warning limit Factory setting Diagnostics code and associated message text:
2200 h 111 Operating time cap
1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone

Electrolyte counter

The electrolyte consumption is calculated in the sensor as the total sensor current over
time. The transmitter reads this value out of the sensor as the amount of charge and
displays it in ampere-seconds. The amount of charge counts up from zero while the sensor
is in operation. Each sensor has an individual electrolyte capacity (As), which corresponds
to the maximum amount of charge to be reached. A diagnostic message is displayed if the
warning limit for electrolyte consumption is reached (usually at 80% electrolyte capacity).

Menu/Setup/Inputs/Channel: <Sensor DI 1> /Extended setup/Diagnostics settings/p Electrolyte counter
Function Options Info
Function Selection Switches the function on or off
= Off
= On
Factory setting
Off
Electrolyte capacity Read only
Warning limit Range of adjustment and | Associated diagnostics code and message text:
factory setting 534 Electrolyte warning
Depends on the sensor
1) Total chlorine or Chlorine dioxide or Free chlorine or Free bromine or Ozone
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pH limit value monitoring (only sensors for free chlorine or bromine)

Menu/Setup/Inputs/Channel: <Sensor DI D> /Extended setup/Diagnostics settings/p pH limit monitoring

Function Options Info
Function Selection Switches the function on or off
= Off Upper and lower alarm limits mutually influence
= On each other's possible range of adjustment.
Factory setting Ragge of adjustment which must include both
Off limits: pH 1.0 to 14.0
Generally, the following applies: Upper warning
limit > Lower warning limit
Upper warning limit Factory setting Associated diagnostics code and message text:
pH 9.00% 945 pH value high
pH 10.00°
Lower warning limit Factory setting Associated diagnostics code and message text:
pH 4.00 2 946 pH value low
pH5.0%

1) Free chlorine or Free bromine

2) Sensor for free chlorine
3) Sensor for free bromine

Diagnostic behavior

The list of diagnostic messages displayed depends on the path selected. There are device-
specific messages, and messages that depend on what sensor is connected.

Menu/Setup/(General settings or Inputs<Sensor channel>)/Extended setup/Diagnostics settings/Diag.

behavior
Function Options Info
List of diagnostic messages » Select the message to be changed. Only then
is it possible to make the settings for this
message.
Diag. code Read only
Diagnostic message Selection Deactivate the diagnostic message or activate it
= On again.
» Off Deactivating means:
Factory setting = No error message in the measuring mode
Depends on the message = No failure current at the current output
Failure current Selection » Decide whether a failure current should be
= On output at the current output if the diagnostic
= Off message display is activated.
Factory setting In the event of general device errors, the

Depends on the message

failure current is output at all the current
outputs. In the event of channel-specific
errors, the failure current is only output at
the assigned current output.

Status signal

Selection

= Maintenance (M)

= Qut of specification (S)
= Function check (C)

= Failure (F)

Factory setting
Depends on the message

The messages are divided into different error
categories in accordance with NAMUR NE 107.

» Decide whether a status signal assignment
should be changed for the application.
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Menu/Setup/(General settings or Inputs<Sensor channel>)/Extended setup/Diagnostics settings/Diag.

= Alarm relay

= Binary output

= Relay 1 to n (depends on
the device version)

Factory setting
None

behavior
Function Options Info
Diag. output Selection Select an output to which the diagnostic message
= None should be assigned.

A relay output must first be configured for
Diagnostics before it is possible to assign the
message to an output.

(Menu/Setup/Outputs: Assign the Diagnostics
function and set Operating mode to as
assigned.)

@ Alarm relays are available,

depending on the device version.

Cleaning program Selection » Decide whether the diagnostic message
(for sensors) = None should trigger a cleaning program.
" C}ean%ng ; The cleaning programs can be defined under:
=C eaning Menu/Setup/Additional functions/Cleaning.
s (Cleaning 3
= Cleaning 4
Factory setting
None
Detail information Read only Additional information on the diagnostic

message and instructions on how to resolve the
problem.

8.2.7 Tag control

This function is used to specify which sensors are accepted at the device.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/p Tag control

Function Options Info
Operating mode Selection Off
= Off No tag control, all sensors are accepted.
= Ta
= Grgu Tag
P Only sensors with the same tag name are
Factory setting accepted.
Off

Group
Only sensors in the same tag group are accepted.

Tag

User-defined text

Factory setting
= EH CM44_
= EH_CM44R_

Group

Numerical

Factory setting
0

Enter the tag name.

The controller checks every sensor to be
connected as to whether this sensor belongs to
the measuring point, and only accepts the
sensors that have the same name.

8.2.8  Sensor change

Menu/Setup/Inputs/Channel: Sensor type/Extended setup/Sensor change

= On

When the sensor is replaced, the last measured value is retained via the "hold" function.
A diagnostics message is not triggered.

= Off

When the sensor is replaced, the last measured value is not retained and triggers a

diagnostics message.
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8.2.9  Data processing factory setting

Possibility to restore the factory settings for the sensor input.

Menu/Setup/Inputs/Channel: Sensor type/Extended setup
1. [ Factory default measurement processing

2. Answer the question: OK (press the navigator button).

= Only the factory settings for this particular input are restored. All other settings

remain unchanged.

Endress+Hauser
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9 Inputs: Drinking water turbidity

9.1 Basic settings

9.1.1 Sensor identification

Menu/Setup/Inputs/Channel: sensor type

Function Options Info
Channel Selection On
= Off The channel display is switched on in the
= On measuring mode
Factory setting Off
On The channel is not displayed in the measuring

mode, regardless of whether a sensor is
connected or not.

Sensor type Read only Connected sensor type
(Only available if a sensor
is connected)

Order code Order code of the connected sensor

9.1.2  Application

The sensor is precalibrated on leaving the factory. As such, it can be used in a wide range
of applications (e.g. clear water measurement) without the need for additional calibration.
The factory calibrations for the Formazine, Kaolin, PSL and Diatomite applications are
based on 20 calibration points in each case. In addition to the factory calibration data,
which cannot be modified, the sensor has five other data records to be used for storing
process calibrations.

ﬂ Calibration data records are saved under an individual name. You can add your own
data records during each calibration. These are then available for selection under
Application .

Menu/Setup/Inputs/Channel: Turbidity

Function Options Info

Application type Selection Preselection for saved calibration data records
Clear water

Factory setting
Clear water

Application Selection Select a saved calibration data record
= Formazine
= Kaolin

= PSL

= Diatomite

Factory setting
Clear water
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9.1.3 Damping

The damping causes a floating average curve of the measured values over the time
specified.

Menu/Setup/Inputs/Channel: Sensor type

Function Options Info
Depends on the sensor R 0to 600 s The damping of the main value and of the
. integrated temperature sensor can be specified.
Damping temp. Factory setting g P P
0s

1) Damping pH or Damping ORP or Damping Cond or Damping DO or Damping DI or Damping nitrate or
Damping SAC or Damping turbidity or Damping PAHphe

9.1.4 Manual hold

Menu/Setup/Inputs/Channel: Sensor type
Function Options Info
Manual hold Selection On
= Off You can use this function to set the channel
= On manually to "Hold".
Factory setting Off
Off No channel-specific hold

9.2 Extended setup

9.2.1 Measured value formats

Menu/Setup/Inputs/Channel: Turbidity/p Extended setup

Function Options Info

Temperature format Selection Specify the number of decimal places.
s ##
u

Factory setting
##

Main value format Selection
s ##
ExT
X2
s #

Factory setting
#.#
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9.2.2  Unit

Menu/Setup/Inputs/Channel: Turbidity/p Extended setup

Application = Kaolin or
Diatomite

= auto (g/1; mg/l)
* ppm

= mg/l

= g/l

Factory setting
mg/1

Unit
Application = PSL

Selection

i3

Factory setting
i3

Function Options Info
Unit Selection Select the unit for the main measured value.
Application = Formazine = FNU FNU
= NTU Formazine Nephelometric Unit, 90° scattered
= FIU light measurement as per ISO 7027
= TE/F
= EBC NTU
= ASBC Nephelometric Turbidity Unit, 90° scattered light
. measurement as per US standards, identical to
Factory setting FTU
FNU
FTU
Unit Selection

Formazine Turbidity Unit, used in water
treatment

TE/F
Turbidity unit/formazine, German unit in water
treatment

EBC
Turbidity unit, European/international unit in
breweries

ASBC
American Society of Brewing Chemists

auto (g/1; mg/1)
Automatic changeover between mg/! or g/lfnu

9.2.3  Cleaning hold

Menu/Setup/Inputs/Channel: <Sensor type>/p Extended setup

Function Options Info
Cleaning hold Selection » For selecting one or more cleaning programs
= None (multiple selection).

= Cleaning 1... 4

Factory setting
None

Y For the programs defined, the channel
switches to "Hold" while cleaning is in
progress.

Cleaning programs are executed:

= At a specified interval
For this, the cleaning program must be
started.

= [f a diagnostics message is pending on the
channel and a cleaning has been specified for
this message (- Inputs/Channel: Sensor
type/Diagnostics settings/Diag. behavior/
Diagnostic number/Cleaning program).

ﬂ The cleaning programs are defined in the menu: Setup/Additional functions/

Cleaning.

9.2.4 External hold

A hold can be triggered for all the devices of a measuring point via a digital signal, e.g. a
fieldbus signal. Make sure that the hold signal is not used elsewhere. An external hold can

be assigned individually to every sensor input.

The function only appears in the Inputs menu if the signals for the external hold were
configured beforehand in the general hold settings:

Menu/Setup/General settings/Hold settings/External hold.
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Menu/Setup/Inputs/Channel: <Sensor type>/Extended setup/p External hold

Function

Options

Info

Source

Selection
s Binary inputs
= Fieldbus signals

Factory setting
None

1. For selecting the signal source of the
external hold.

L~ Multiple selection is possible.

2. OK: Confirm your selection.

9.2.5  Calibration settings

Calibration timer and calibration expiration date

You can specify the calibration interval for the sensor here. Once the time configured
elapses