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Technical Information

Liquisys M CCM223/253
Measurement of free chlorine/chlorine dioxide/total chlorine

Transmitter for chlorine sensors

Application

The modular design of the Liquisys M CCM223/253 allows 

easy adaption of the transmitter to a variety of customer 

requirements. Starting with the basic version for "measurement 

and alarm generation", the transmitter can be equipped with 

additional software and hardware modules for special 

applications. These modules can also be retrofitted as required.

Application

• Drinking water

• Water treatment

• Cooling water

• Gas scrubbers

• Reverse osmosis

• Food processing

• Swimming pool water

Your benefits

• Field or panel-mounted housing

• Universal application

• pH compensation for free chlorine

• Simple handling

– Logically arranged menu structure

– Calibration via CAL button

• Safe operation

– Overvoltage (lightning) protection

– Direct access for manual contact control

– User-defined alarm configuration

The basic unit can be extended with:

• 2 or 4 additional contacts for use as:

– Limit contacts (also for temperature)

– P(ID) controller for chlorine and pH

– Timer for simple rinse processes

– Complete cleaning with Chemoclean

• Plus package:

– Manual pH compensation for Cl2
– Any current output configuration via table

– Automatic cleaning start

– Process monitoring

– Live check of sensor

• HART® or PROFIBUS PA / DP

• 2nd current output for temperature, main measured value or 

actuating variable

• Current input for flow rate monitoring with controller shut off 

or for feedforward control
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Function and system design

Features of the basic version 

(EK)

Measurement of free chlorine, chlorine dioxide and total chlorine

The sensor is selected from the menu. The temperature is displayed but the reading can also be hidden. The 

EP version has an alternative feature that allows simeltaneous display of the pH and redox measurements.

Calibration

The CCS140/141 sensors for free chlorine and the CCS240/241 sensors for chlorine dioxide are 

zero-current-free and therefore require only single-point calibration. This is carried out by entering a DPD 

reference measured value.

The sensor CCS120 is also calibrated by entering a DPD reference measured value. Additionally you can 

calibrate the zero point of the sensor CCS120 (recommended for measurements below 0.1 mg/l).

Configuration

Different alarms are required depending on application and operator. Therefore the transmitter permits 

independent configuration of the alarm contact and error current for each individual error. Unnecessary 

or undesirable alarms can be suppressed in this manner. Up to four contacts can be used as limit contacts 

(also for temperature), to implement a P(ID) controller or for cleaning functions.

Direct manual operation of the contacts (bypassing the menu) provides quick access to limit, control or 

cleaning contacts, permitting speedy correction of deviations.

The serial numbers of the instrument and modules and the order code can be called up on the display.

Additional functions of the 

Plus package (ES)

Current output configuration

In order to output wide measuring ranges while still achieving a high resolution in specific ranges, the current 

output can be configured as required via a table. This permits bilinear or quasi-logarithmic curves, etc.

Manual pH compensation for free chlorine

Measurement of free chlorine with amperometric sensors is pH-dependent while DPD measurement used for 

calibration is pH-independent. Manual pH compensation means the instrument can also be used to measure 

a variable pH value with a slow rate of change.

Process Check System (PCS)

It comprises two independent safety functions:

• Errors in applications without control are detected by monitoring the limit beween plausible and implausible 

measured values, i.e. the alarm theshold.

• Errors in applications with control are detected by the controller monitor which monitors freely 

adjustable, maximum permissible time intervals and reference value overshoot or undershoot.

Live check

The live check issues an alarm when the sensor signal does not change over a defined period of time. This may 

be caused by blocking, passivation, separation from the process, etc.

Additional functions of version 

EP

Optinonal measurement of pH or ORP

This extension allows additional measurement of pH value or ORP in an instrument. It also allows control of 

the pH value in the process.

Automatic pH compensation means the instrument can also be used to measure a variable pH value which is 

subject to frequent changes.

Second current output The second current output is freely configurable for the output of temperature, of the main measured value 

(free chlorine, chlorine dioxide, total chlorine) or actuating variable.

Current input The current input of the transmitter allows two different applications: controller shut-down in case of lower 

flow rate violation or total failure in the main flow as well as feedforward control. Both functions are also 

combinable.
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Explosion proof versions for 

zone 2

Measuring system A complete measuring system comprises:

Version 1 (free chlorine and chlorine dioxide)

• The transmitter Liquisys M CCM223 or CCM253 

• A membrane covered sensor CCS140/141 for Cl2 or CCS240/241 for ClO2 or an open sensor 963 for Cl2
• A flow assembly CCA250 (not necessary for sensor 963)

and optional:

• A pH or ORP sensor 

• An INS proximity switch for flow monitoring (omitted with 963 sensor)

• CMK extension cable for chlorine measurement if required

• CYK71 extension cable for pH/ORP measurement if required

• MK extension cable for INS proximity switch if required

• VBC junction box

Version 2 (total chlorine)

• The transmitter Liquisys M CCM223 or CCM253 

• A sensor for total chlorine CCS120

• A flow assembly CCA250 or immersion assembly CYA611

• A special measuring cable CPK9, PM wire internally

and optional:

• A pH or ORP sensor 

• An INS proximity switch for flow monitoring (omitted with immersion assembly)

• CMK extension cable (PM wire internally) for chlorine measurement if required

• CYK71 extension cable for pH/ORP measurement if required

• MK extension cable for INS proximity switch if required

• VBC junction box

Application of transmitter and sensor in 

hazardous area zone 2

Field housing CCM253 with power supply 24 V

Application of transmitter as related 

electrical equipment in non-hazardous area 

or in simple pressurized apparatus; 

application of sensor in hazardous area 

zone 2

Field housing CCM253 with power supply 230 V

or

Panel-mounted housing CCM223 with 

power supply 230 V or 24 V
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a0001691

Measuring system with flow assembly (example)

a0001791

Measuring system with immersion assembly (example)

CAL REL

REL1

REL1

ALARM
REL2

REL2E

mg/l

25.0 ¡C

0.42
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1 Flow assembly CCA250 6 Medium outlet

2 Medium inlet 7 Sampling tap

3 Proximity switch for flow monitoring 8 Measuring cable

4 Mounting place for pH/redox sensor 9 Transmitter

5 Chlorine sensor 

1 2

45 3

CAL REL

REL1

REL1

ALARM
REL2

REL2E

mg/l

25.0 ¡C

0.42

6

1 Junction box 4 Immersion assembly CYA611

2 Transmitter 5 Chlorine sensor CCS120

3 Measuring cable 6 Assembly adapter G1
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Input

Measured variables Total chlorine, free chlorine, chlorine dioxide, temperature

pH or ORP (optional)

Cl2/ClO2 measurement

Cable specification

Cl2/ClO2 signal input

Binary inputs

Current input 4 ... 20 mA, galvanically separated

Load: 260 Ω at 20 mA (voltage drop 5.2 V)

Display and measuring range 0 to 5 / 0 to 20 mg/l

Application measuring range

CCS120

CCS140/240

CCS141/241

963

0.1 to 10 mg/l 

0.05 to 20 mg/l 

0.01 to 5 mg/l

0.05 to 5 mg/l

Temperature compensation range

CCS140/240/141/241 and 963

CCS120

2 to 45 °C (36 to 113 °F)

5 to 45 °C (41 to 113 °F)

pH compensation range

for free chlorine

pH 4 to 9

Calibration range pH 4 to 8

Reference point

for nominal slope

25 °C (77 °F) / pH 7.2

Chlorine/chlorine dioxide sensors

CCS140/141/240/241:

max. 30 m (98 ft) with CMK cable

Chlorine sensor 963: max. 30 m (98 ft) with MK cable

Total chlorine sensor CCS120: max. 15 m (49 ft) with CPK9 cable

pH/ORP measurement: max. 50 m (164 ft) with CYK71 cable

CCS120/140/141/240/241: 0 to 5000 nA

Sensor 963: -100 to 500 µA

Voltage: 10 ... 50 V

Power consumption: max. 10 mA
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Output

Current range 0/4 ... 20 mA, galvanically separated, active

Error current 2.4 or 22 mA in case of an error

Load maximum 500 Ω 

Transmission range

Resolution max. 700 digits/mA

Isolation voltage max. 350 VRMS/500 V DC

Overvoltage protection according to EN 61000-4-5

Auxiliary voltage output

Contact outputs

Limit contactor

Controller

Alarm

Cl2/ClO2: 0 to 10 mg/l for CCS120

0 to 20 mg/l for CCS140/240

0 to 5 mg/l for CCS141/241 and 963

Temperature: 0 to 50 °C (32 to 122 °F)

pH: pH 4 to 9

ORP: 0 to 1500 mV

Output voltage: 15 V ± 0.6

Output current: max. 10 mA

Switching current with ohmic load (cos ϕ = 1): max. 2 A

Switching current with inductive load (cos ϕ = 0.4): max. 2 A

Switching voltage: max. 250 V AC, 30 V DC

Switching power with ohmic load (cos ϕ = 1): max. 500 VA AC, 60 W DC

Switching power with inductive load (cos ϕ = 0.4): max. 500 VA AC, 60 W DC

Pickup/dropout delay: 0 ... 2000 s

Function (adjustable): Pulse-length/pulse-frequency controller,

three-point step controller for Cl2/ClO2

Controller response: P, PI, PD, PID, basic load dosing

Controller gain Kp: 0.01 to 20.00

Integral action time Tn: 0.0 to 999.9 min

Derivative action time Tv: 0.0 to 999.9 min

Period length of pulse-length controller: 0.5 to 999.9 s

Frequency for pulse-frequency controller: 60 to 180 min-1

Basic load: 0 to 40% of max. set value

Motor run time for three-point step controller: 10 to 999 s

Neutral zone for three-point step controller: 0 to 40 %

Function (switchable): Latching/momentary contact

Alarm threshold adjustment range: Cl2/ClO2/pH/ORP/temperature:

total measuring range

Alarm delay: 0 to 2000 s (min)

Monitoring time lower limit violation: 0 to 2000 min

Monitoring time upper limit violation: 0 to 2000 min
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Power supply

Electrical connection variant 1 The wiring diagram shows the connections of the transmitter with all options

! Note! 

The device is approved for protection class II and is generally operated without protective ground connection.

The circuits "E" and "I" are not galvanically separated from each other.

a0001903

Electrical connection of the transmitter (version 1)

A

B

C

D

E

F

G

H

*

pH / ORP input (optional)

Sensor CCS140/141/240/241

Sensor 963 (alternative)

Signal output 1 chlorine / chlorine dioxide

Signal output 2 temperature, pH or ORP

Binary input 1 (hold / cleaning)

Proximity switch INS

Binary input 2 

Aux. voltage output terminal 85/86 applicable

I

J

K

L

M

N

O

P

Aux. voltage output

Alarm (current-free contact position)

Relay 1 (current-free contact position)

Relay 2 (current-free contact position)

Relay 3 (current-free contact position)

Relay 4 (current-free contact position)

Current input 4 to 20 mA

Power supply

15 V
85

86

81

93

82

94

mA31

32

mA

mA

33

34

54

55

56

23

24

90

12

11

91

92

S

ClO2

ClO2

Cl2

Cl2

K

A
A

K

K

A

NTC

pH

Red.Ref.

PA/
PM

10–50 V

41

42

43

47

48

49

57

58

59

51

52

53

L+

L–N

L1
~ =

pH/
Redox

GN

BN

RD

BU

RD

BK

BN

BU

A

B

C

D

E

F

G H

I

J

K

L

M

N

O

P

*
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Electrical connection variant 2 

(total chlorine) 

The wiring diagram shows the connections of the transmitter with all options

! Note! 

The device is approved for protection class II and is generally operated without protective ground connection.

The circuits "E" and "C" are not galvanically separated from each other.

a0001904

Electrical connection of the transmitter (version 2)

A

B

C

D

E

F

G

H

*

pH / ORP input (optional)

Sensor CCS120

Aux. voltage output

Signal output 1 total chlorine

Signal output 2 temperature, pH or ORP

Binary input 1 (hold / cleaning)

Proximity switch INS

Binary input 2 

Aux. voltage output terminal 85/86 applicable

J

K

L

M

N

O

P

Alarm (current-free contact position)

Relay 1 (current-free contact position)

Relay 2 (current-free contact position)

Relay 3 (current-free contact position)

Relay 4 (current-free contact position)

Current input 4 to 20 mA

Power supply

15 V
85

86

81

93

82

94

mA31

32

mA

mA

33

34

54

55

56

23

24

90

12

11

S

ClO2

ClO2

Cl2

Cl2

pH

Red.Ref.

PA/
PM

10–50 V

41

42

43

47

48

49

57

58

59

51

52

53

L+

L–N

L1
~ =

pH/
Redox

YE

BK

BK

BN

BU

A

B

C

D

E

F

G H

J

K

L

M

N

O

P

15 V
85

86

CCS
120

WH

GN

BN

C

*
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Connection of sensor

Power supply Depending on ordered version:

100/115/230 V AC +10/-15 %, 48 to 62 Hz

24 V AC/DC +20/-15 %

Power consumption max. 7.5 VA

Mains protection Fine-wire fuse, medium-slow blow 250 V/3.15 A

Performance characteristic

Cl2/ClO2 measurement

Temperature measurement

pH and ORP measurement

Type of sensor Cable Extension

Chlorine / chlorine dioxide sensors

CCS140 / 141 / 240 / 241

3 m (9.8 ft) CMK, fixed cable VBC junction box + 

CMK

Chlorine sensor 963 – VBC junction box + MK

Temperature sensor for sensor 963 CPK1

Total chlorine sensor CCS120 CPK9-N*A1B VBC junction box + 

CYK71

pH or ORP sensor without temperature sensor CPK1 for sensors with GSA plug-in head

CPK9 for sensors with ESA plug-in head

VBC junction box + 

CYK71

Measured value resolution

CCS120/140/240 and 963:

CCS141/241:

0.01 mg/l

0.001 mg/l

Measurement deviation1 display (pH, T = const.)

CCS140/141/240/241:

CCS120 and 963:

max. 0.5 % of measured value ±4 digits

max. 1 % of measured value ±4 digits

Repeatability: max. 0.2 % of measuring range

Measurement deviation1 of signal output max. 0.75 % of current output range

Measured value resolution: 0.1 °C

Measurement deviation1 of display: ±0.3 K

Measurement deviation1 signal output: max. 1.25 % of current output range

pH measured value resolution: pH 0.01

ORP measured value resolution: 1 mV

Measurement deviation1) of display pH: 

1) acc. to IEC 60746-1, at nominal operating conditions

pH 0.03

Measurement deviation1) of display ORP: 3 mV

Measurement deviation1) of pH signal output: max. 1.25 % of current output range

Measurement deviation1) of ORP signal output: max. 1.25 % of current output range
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Ordering information

Product structure

Additional functions of the 

Plus package

Version ES

Compared to the basic EK version, this version is extended by the Plus package:

• Manual pH compensation for free chlorine, fields B2 and B3

• Current output table, fields O33x

• Sensor and process monitoring, function group P

• Automatic start of cleaning function, field F8.

Version EP

This version includes the functions of the ES version and in addition:

• Optional pH or ORP measurement, field B1

• Automatic pH compensation for free chlorine

• Sensor and process monitoring even for pH or ORP, fields P12x

• Limit contact for pH or ORP, fields R22x

• pH value control, fields R25x.

Version

EK Chlorine/chlorine dioxide/total chlorine measurement, basic version

ES Chlorine/chlorine dioxide/total chlorine measurement, with additional functions (Plus package)

EP Chlorine/chlorine dioxide/total chlorine measurement, with additional functions (Plus package)

with additional pH or ORP measurement (switchable)

Power supply; approval

0 230 V AC

1 115 V AC

2 230 V AC; CSA Gen. Purp.

3 115 V AC; CSA Gen. Purp.

4 230 V AC; ATEX II 3G [EEx nAL] IIC

5 100 V AC

6 24 V AC/DC; ATEX II 3G [EEx nAL] IIC for CCM223, EEx nA[L] IIC T4 for CCM253

7 24 V AC/DC; CSA Gen. Purp.

8 24 V AC/DC

Output

0 1 x 20 mA, chlorine/chlorine dioxide/total chlorine

1 2 x 20 mA, chlorine/chlorine dioxide/total chlorine and temperature/main measured 

value/actuating variable

3 PROFIBUS PA

4 PROFIBUS DP

5 1 x 20 mA, chlorine/chlorine dioxide/total chlorine with HART®

6 2 x 20 mA, chlorine/chlorine dioxide/total chlorine with HART® and temp./main measured 
value/actuating variable

Additional contacts; analog input

05 Not selected

10 2 x relay (limit/controller/timer)

15 4 x relay (limit/controller/Chemoclean/3-point step controller for Cl2/ClO2)

16 4 x relay (limit/controller/timer/3-point step controller for Cl2/ClO2)

20 2 x relay (limit/controller/timer); current input

25 4 x relay with cleaning (limit/controller/Chemoclean/3-point step controller for Cl2/ClO2); 

current input

26 4 x relay with timer (limit/controller/timer/3-point step controller for Cl2/ClO2); current 

input

CCM253-

complete order code

CCM223-
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Scope of delivery The delivery of the field instrument includes:

• 1 transmitter CCM253

• 1 plug-in screw terminal

• 1 cable gland Pg 7

• 1 cable gland Pg 16 reduced

• 2 cable glands Pg 13.5 

• 1 Operating Instructions BA214C/07/en

• versions with HART communication:

1 Operating Instructions Field Communication with HART, BA208C/07/en

• versions with PROFIBUS communication:

1 Operating Instructions Field Communication with PROFIBUS PA/DP, BA209C/07/en

• versions with explosion protection for hazardous area zone II (ATEX II 3G):

Safety instructions for use in explosion-hazardous areas, XA194C/07/a3

The delivery of the panel-mounted instrument includes:

• 1 transmitter CCM223

• 1 set of plug-in screw terminals

• 2 tensioning screws

• 1 Operating Instructions BA214C/07/en

• versions with HART communication:

1 Operating Instructions Field Communication with HART, BA208C/07/en

• versions with PROFIBUS communication:

1 Operating Instructions Field Communication with PROFIBUS PA/DP, BA209C/07/en

• versions with explosion protection for hazardous area zone II (ATEX II 3G):

Safety instructions for use in explosion-hazardous areas, XA194C/07/a3
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广州晋合水处理设备有限公司
                  地  址：广东省广州市海珠区工业大道333号华新园区7幢218
                  电  话：020-88191905
                  传  真：020-61139917
                  邮  编：510300
                  邮  箱：jinhewater@jinhewater.com
                  网  址：http://www.jinhewater.com

jinhe water ®
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