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Fig. 2: View of unit with housing opened up
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pH controller: switchable
(pulse length / pulse frequency)
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inverted)
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vice versa

Coding for flow monitoring

Fig. 1: Front view of fully equipped CCM 360-20 1 unit
(some functions may not be operable depending on unit type, e.g. CCM 360-00 8).
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1. Application

Oxidizing agents such as chlorine, anorganic chlorine
compounds or ozone are used to disinfect pool, drinking
and service water. Measurement and control of the
chlorine concentration, redox potential and pH value are
prerequisites for monitoring and guaranteeing the desired
level of disinfection.

The PoolPAC is a microprocessor-controlled combination
instrument for simultaneous and continuous measurement
of pH value, redox voltage (mV) and free effective chlorine
in water (mg Cl2/l) that is also used to control the pH value
and chlorine concentration.

The instrument provides the technical functions necessary
to meet the requirements of DIN 19643 and the German
federal statutes for control of epidemics.

2. Measuring system

The complete measuring and control system for water
disinfection comprises the following components:
• PoolPAC combination instrument, e.g. fully equipped

type CCM 360-201 with all parameters
• Membrane-covered chlorine measuring cell type

CCS 140 or CCS 140-N
• Combined pH electrode CPS31-1EC2GSA
• Combined redox electrode CPS32-0PB2GSA
• Chlorine flow assembly type CCA 250-A1
• Chlorine metering device; e.g. solenoid-operated piston

pump with external control or stroke adjustment via a
three-point step controller (-Rd)

• Metering device for acid or base for pH value control;
e.g. solenoid valve or externally controlled solenoid-
operated piston metering pump

3. Function

The PoolPAC instrument provides the following functions:
• Simultaneous measurement of parameters pH, mV,

chlorine and temperature
• Automatic temperature compensation (ATC) can be

enabled for chlorine
• Adjustable current output range for chlorine
• Concurrent, continuous display of two parameters

measured
• Two independent control loops for dosing:

1. for pH value control,
2. for chlorine concentration adjustment

• Menu-driven functions for instrument operation and
adjustment

• Chlorine and acid/base can be dosed in automatic or
manual mode

• Parameter monitoring and alarm output
• Automatic flow monitoring

Table 1: PoolPAC instrument types

Other typical areas of application
Continuous monitoring and chemical metering
• in process waters,
• in the foodstuffs industry, and
• in drinking water treatment.

1.1 Instrument variants

Table 1 shows the expansion levels of the PoolPAC types.

These operating instructions describe the version CCM
360-201 equipped with all the options. The connection
diagrams also reflect the fully equipped instrument.
The input and output terminals of empty card positions
have no function.
Additional safety functions as of software version 8.94:
• pH proportional band switching
• Display of software version number (see 8.4.3,

Control parameter adjustment)
• Dosing shutoff in the event of a flow alarm (see 8.9)
• Safety shutdown to prevent overdosing (see 8.10)

Instrument Type designation Parameters Variant

PoolPAC CCM 360-00 8 Cl2, °C —

PoolPAC CCM 360-10 0 Cl2, pH, °C —

PoolPAC CCM 360-20 1 Cl2, pH, mV, °C —

PoolPAC CCM 360-20 1 RD Cl2, pH, mV, °C w. 3-pt. step controller (chlorine)

1. Application PoolPAC CCM 360
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4. Order code

Combination measuring instruments PoolPAC CCM 360

Measuring ranges
00 0 ... 1.0 mg Cl2/I / 0 ... 50 °C
01 0 ... 0.5 mg Cl2/I / 0 ... 50 °C
02 0 ... 2.0 mg Cl2/I / 0 ... 50 °C
03 0 ... 5 mg Cl2/I / 0 ... 50 °C
04 0 ... 10 mg Cl2/I / 0 ... 50 °C
10 0 ... 1.0 mg Cl2/I / 0 ... 50 °C / 5 ... 10 pH
11 0 ... 0.5 mg Cl2/I / 0 ... 50 °C / 5 ... 10 pH
12 0 ... 2.0 mg Cl2/I / 0 ... 50 °C / 5 ... 10 pH
13 0 ... 5 mg Cl2/I / 0 ... 50 °C / 5 ... 10 pH
14 0 ... 10 mg Cl2/I / 0 ... 50 °C / 5 ... 10 pH
20 0 ... 1.0 mg Cl2/I / 0 ... 50 °C / 5 ... 10 pH / 0 ... 1000 mV
21 0 ... 0.5 mg Cl2/I / 0 ... 50 °C / 5 ... 10 pH / 0 ... 1000 mV
22 0 ... 2.0 mg Cl2/I / 0 ... 50 °C / 5 ... 10 pH / 0 ... 1000 mV
23 0 ... 5 mg Cl2/I / 0 ... 50 °C / 5 ... 10 pH / 0 ... 1000 mV
24 0 ... 10 mg Cl2/I / 0 ... 50 °C / 5 ... 10 pH / 0 ... 1000 mV
36 1 ... 13 pH / 0 ± 1000 mV (for redox/pH)
99 Special version according to customer specifications

pH/redox measuring range
0 Display 2 ... 12 pH; instrument output 5 ... 10 pH with Cl2
1 Display 2 ... 12 pH; instrument output 5 ... 10 pH

and 0 ... 1000 mV with Cl2
3 Display range and instrument output 1 ... 13 pH

and 0 ... 1000 mV without Cl2
8 Without pH/redox measurement

Controller
IF Pulse length / pulse frequency for chlorine/pH
RA Pulse length / pulse frequency for redox/pH
RD 3-point controller for Cl, pulse length / pulse frequency for pH
RE Three-point step controller for chlorine
YY Special version according to customer specifications

Power supply
0 230 V, 50 / 60 Hz AC
1 110 V, 50 / 60 Hz AC
6 127 V, 50 / 60 Hz AC
7 240 V, 50 / 60 Hz AC
9 Special version according to customer specifications

Output
0 0 ... 20 mA
2 4 ... 20 mA
9 Special version according to customer specifications

CCM 360 - ⇐ complete order code

BE1CM360.CHP

PoolPAC CCM 360 4. Order code
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5. Installation and connection

The PoolPAC can be installed in two ways:

• wall installation
• control panel installation

The packing unit includes:

• 1 PoolPAC instrument
• 5 Pg 11 cable glands
• 5 Pg 9 cable glands
• 6 blank glands
• 1 copy of operating instructions

Blank glands are to be installed in place of cable glands
where no cables are installed.

C
M

36
0B

03
5E

P
S

Fig. 5: PoolPAC, side view with cutout in control panel

Panel; min. 1,
max. 22

Required cutout in panel:
186 +1 x 138 +1 ( W x H )

13
8

14
4

Fig. 3: PoolPAC, dimensions and bottom view
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Fig. 4: PoolPAC, screw positions for wall installation
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Break out key holes for wall installation
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5.1 Wall installation

• Open the instrument front panel. Break out the four key
holes in the bottom of the housing from inside using a
screwdriver.

• Hold the instrument against the wall and mark the screw
positions or determine according to figure 4.

• Screw in the fastening screws until their heads stick out
approx. 10 mm.

• Position the instrument over the screws, push down all
the way, then tighten the screws.

• Install cable glands and blank glands as required.

5.2 Panel installation

• Make a panel cutout according to figure 5.
• Install the instrument without Pg cable glands.
• Fold out the tensioning brackets with the housing open

and tighten.
• Install cable glands and blank glands as required.

5. Installation and connection PoolPAC CCM 360
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PMC adapter

Fig. 6: Wiring diagram for PoolPAC CCM 360-20 1 with flow assembly CCA250-A1 (with INS)

5.3 Connection diagram of PoolPAC

Fig. 6 shows the connection diagram for direct measuring
sensor connection to the PoolPAC.

Larger distances than 3 m require a junction box VBC and
cable types CMK, SMK and MK. Refer to the connection
diagram shown in fig. 7 in this case.

Chlorine flow assembly CCA 250-A1

Current signal outputs.
Refer to table 2 for measured
value assignment.

Connecting cable type
MK4

STK, 3 metres

STK, 3 metres

Mains voltage 1

pH dosing

Chlorine dosing

Chlorine dosing 2

Alarm contact for
fault signalling

Combined redox electrode CPS32-0PB2GSA

Combined pH electrode CPS31-1EC2GSA

Potential matching PMC 6

Chlorine meas. cell CCS140
or CCS140-N

Flow detection INS

PE

N

4

BF 5

L 1

bl

bk

br

gn

br

1

2

3

4

br

PoolPAC

CMK, 3 metres

7

3

Notes for connection:
1 See rating plate for mains voltage (page 9)

2 Second chlorine dosing contact (–) instr. version -Rd. only. (–) means
motor operator closes; (+) motor operator opens

3 If pH input is unused, connect terminals 15-16-17 to obtain a constant
display value of approx. pH 7.
Asymmetrical wiring: connect terminals 15 and 17. Potential matching to
medium is then not required.

4 If mV input is unused, connect terminals 13-14-17 to obtain a constant
display value of approx. 0 mV.
Asymmetrical wiring: connect terminals 13 and 17. Potential matching to
medium is then not required.

5 Jumper BF for flow monitoring

6 pH and mV measurement and calibration outside DFC assembly CCA
250: the potential matching conductor (PMC) must be routed with the
measuring cable. Installation of a PMC adapter (ready made) in the PMC
connector of the CCA 250 assembly is required for combined chlorine/
pH-redox measurement.

7 If temp. input is unused, bridge terminals 23 and 24 with 10 kΩ
(corresponds to 25 °C).

Current output

Instr. type 1 2 3 4

CCM

360-20 1 pH mV Cl2 Temp.

CCM

360-10 0 pH Cl2 Temp. —

CCM

360-00 8 Cl2 — Temp. —

Table 2: Current output assignment to measured quantity

BE1CM360.CHP
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Fig. 7: Connection diagram of PoolPAC CCM 360-20 1 with flow assembly CCA 250-A1 and junction box VBC

5.4 Connection diagram of PoolPAC
with junction box VBC

The sensors built into the chlorine flow assembly CCA 250
come with measuring cables 3 metres in length.
Additional measuring cables and junction box VBC are
required for longer distances (see chapter 11.2,
Accessories).

Note:
Maximum length of CMK cable for
chlorine measuring cells CCS140-A and
CCS140-N is 30 metres!

PoolPAC

Temp.**

Flow

BF*

Cl2

pH

mV

Junction box VBC

Mains

Flow monitoring
INS

Combined
pH electrode
CPS31—1EC2G
SA

Combined
redox
electrode
CPS32-0PB2G
SA

Potential
matching
PMC

Chlorine assembly CCA 250-A1

bk bk

br

br

bl

br

gn gn

SMK

MK

br

SMK

CMK

* Coding for
flow monitoring
(yes/no)

STK, 3 metres

CMK, 3 metres

** If temp. input is unused, bridge terminals 23 and 24 with 10 kΩ
(corresponds to 25°C).

*** Installation of a PMC adapter (ready made) in the PMC connector of
CCA 250 assembly is required for combined chlorine/pH-redox
measurement.

PMC adapter ***

Stk. 3 metres

Chlorine
measuring cell
CCS 140

5. Installation and connection PoolPAC CCM 360
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6. Changing instrument settings

Steps to take before changing instrument settings:

• Switch off power
• Loosen locking screw on side
• Open hinged front part of housing

The following adjustments can then be made inside the
opened housing (see figures 2 and 8):

• Chlorine measuring range
• Chlorine output current range
• 0 ... 20 mA or 4 ... 20 mA current outputs for all

variables measured
• Settings for pH control function
• Alarmrelais-Funktion

Whenever settings are changed according to
chapters 6.1 and 6.2, power must be
switched off briefly in order for the changes
to take effect.

6.1 Selection of chlorine measuring
and output ranges

(Switches S10 and S1 – S3, see figure 8)

6.2 Current output selection,
pH control function adjustment,
alarm function

6.3 Coding for flow detection

When connecting the chlorine flow assembly type
CCA 250 with the inductive proximity switch INS, the
position of jumper BF is to be changed according to the
coding diagram shown in figure 8. (Jumper BF is located
on the main printed circuit board in the rear part of the
PoolPAC housing (see figures 2 and 9).

Caution:
A FLOW alarm condition is signalled if jumper BF is in the
“with flow detection” position without proximity switch INS
being connected.

0 – 10 mg

0 -2 mg

0 – 10 mg

0 – 2 mg

Function Switch Notes

Signal outputs
0 ... 20 mA

S4 = off Common to all
measured
value outputs

Signal outputs
4 ... 20 mA

S4 = on

Max. function
of pH controller

S5 = off Controls
setpoint
violation

Min. function of
pH controller

S5 = on Controls
setpoint
violation

pH control with
pulse-length
controller
(pulse)

S6 = off

pH control with
pulse-frequency
controller
(frequency)

S6 = on

Alarm as
steady contact

S7 = off LED indicator
is on
continuously

Alarm as
fleeting contact S7 = on

Chlorine
measuring and
display range
(switch S10)

Current output
range

Switch
positions
(switches
S1-S3)

0 – 2 mg Cl2/l 0 – 0.5 mg Cl2/l S1 = off
S2 = off
S3 = off

0 – 1 mg Cl2/l S1 = off
S2 = on
S3 = off

0 – 2 mg Cl2/l S1 = off
S2 = off
S3 = on

0 – 10 mg Cl2/l 0 – 5 mg Cl2/l S1 = on
S2 = on
S3 = off

0 – 10 mg Cl2/l S1 = on
S2 = off
S3 = on

BE2CM360.CHP
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Fig. 9: Inside view of rear part of housing. Connection area with jumper BF (also see figure 2)

Fig. 8: Inside view of front part of housing, switches S1 – S10 and jumper BF for instrument adjustment
(also see figure 2)

Instructions for setting jumper BF. Refer to fig. 9 for
jumper location on PCB in rear part of housing.

6. Changing instrument settings PoolPAC CCM 360
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6.4 Documentation of range
settings

The rating plate provides information on the instrument
type and functions. To identify the unit more precisely, the
selected range settings should be marked additionally
(mark with wipe-resistant pen).

Instruments with measuring and output ranges as per
order are adjusted at the factory, and the rating plate is
marked accordingly.

Cautions:
• The unit must be grounded before start-up!
• If faults cannot be remedied, the unit must be

removed from service and secured to prevent
accidental start-up.

• Repair work must be carried out directly by the
manufacturer or the Endress+Hauser Service
Organization.

Warning:
• The notes and warnings in these operating

instructions must be strictly adhered to!
Maintenance work may only be carried out by
qualified personnel if the instrument remains
energised.

Notes:
• Any faults in the instrument may be remedied

with the aid of the error list in chapter 9 without
requiring intervention in the instrument itself.

• After installing and connecting the instrument
and sensors, the entire measuring system must
be checked for proper function.

7. Start-up

Fig. 11: Section of front panel showing measured value displays

Manufacturer’s certification:
• This measuring instrument has been built and tested in

accordance with EN 61010-1 and left the manufacturer’s
works in perfect condition.

• This instrument has been tested for electromagnetic
compatibility with industrial environments according to
EN 50081-2, 03.94 and prEN 50082-2, 11.94.

Fig. 10: Instrument nameplate

BE2CM360.CHP

PoolPAC CCM 360 6. Changing instrument settings
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8. Operation

Parameter Activation Response

pH value Normal
operating state

LED in
left-hand ms.
value display

mV : automatic
return to pH after 1
minute

LED in
left-hand ms.
value display

Chlorine * Normal
operating state

LED in
right-hand ms.
value display

Temperature : automatic
return to Cl2 after 1
minute

LED in
right-hand ms.
value display

ATC – Cl2*
off

+
then

to meas.

LED ATC
display _ _.0

LED meas.

ATC – Cl2*
on

+
then

to meas.

LED ATC
display _ _.1

LED meas.

Instrument operation includes the following functions:

• Measured value display
• Automatic / manual dosing
• Calibration
• Setpoint and control parameter adjustment
• Error messages
• Alarm signalling

The instrument is operated using the keys on the front
panel. The instrument reacts to key actuation

either immediately after the key is released

or with a delay of approx. 1 second when a key is pressed
and held down.

The functions selected are acknowledged by:

the LED that lights up in the corresponding key symbol
for the measured

quantities and

manual or automatic dosing

8.1 Measured value display

Parameters can only be display or switched when the
“meas” LED is on in the corresponding rotary switch
symbol.

* Automatic temperature compensation (ATC) is possible
for the Cl2 measurement.

8. Operation PoolPAC CCM 360
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8.2 Dosing

Parameter,
dosing type

Activation Response

pH,
automatic

(bottom left) LED

pH,
manual

: (switches
to manual)

LED

Repeat :
man. dosing on

LED Dos

Repeat :
man. dosing off

Return to pH,
automatic

if manual
dosing off

LED

Parameter,
dosing type

Activation Response

Chlorine,
automatic

bottom right

Chlorine,
manual

: switches
to manual

Repeat :
man. dosing on

LED

Repeat :
man. dosing off

Return to
chlorine,
automatic

if manual

dosing off

Instrument
types C ... -Rd

: actuator
opens

Dosing LED
+ o

: actuator
closes

Dosing LED
– o

Fig. 12: Section of front panel showing dosing functions

The instrument always starts up in the
“automatic dosing” mode after power-up or
when power is restored after a power failure.

BE2CM360.CHP
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8.3 Calibration

Selecting the "calibration" functions interrupts the following
functions:

• Measured value output to signal output (values last
measured are maintained)

• The automatic and manual control and dosing functions

Features indicating the "calibration" mode of operation:

• meas. LEDs are off
• The decimal point in the measured value display flashes
• One of the following LEDs is on:

"AUTO CAL", "Zero", "Span", "Redox Cal", "DPD Cal",
"°C Cal"

Also refer to the operating instructions for the flow
assembly CCA 250 and chlorine measuring cell CCS 140
regarding calibration of the chlorine measuring cell.

8.3.1 pH calibration*

The pH calibration can be performed in two ways:
1) Automatically using the AUTOCAL pH function, or
2) manually using the manual pH operating function:

Zero/Span.

Note: Observe note 6 in fig. 6 for external calibration
outside the assembly CCA 250.

* Not available on PoolPAC type CCM 360-0x8

8.3.1.1 pH calibration via AUTOCAL

The operating function AUTOCAL pH performs a
"one-point calibration", i.e. it adapts the instrument to the
combined pH electrode at the pH value of 7.

This assures satisfactory accuracy in the pH range from
6.5 to 7.5. The calibration is performed automatically:

Fig. 13: Operating field “AutoCal pH”

Parameter
calibrated

Activation Response

AUTOCAL pH to select
AUTOCAL pH

The decimal
point in the
display
flashes. LED
AUTOCAL pH.
The 2
electrode
symbols flash
alternately
(lower symbol
for pH 7 is on
longer)

Fill pH 7.00 buffer
into calibration
vessel and
immerse pH
electrode

The calibration
with the electrode
is performed
automatically

The lower
electrode
symbol is on
continuously
(pH 7) during
the calibration
process

Calibration is
complete. The
2 electrode
symbols flash
alternately
(upper symbol
is on longer)

to meas. LED meas.
LED

8. Operation PoolPAC CCM 360
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Parameter
calibrated

Activation Response

Manual pH:
Zero

from meas. to
AUTOCAL pH,
then

LED

LED
“AUTOCAL”

LED Zero

and
simultaneously

(display only) Previous zero
value in
display pH
(asymmetry
potential)

Fill “zero” buffer,
e.g. pH 7.00, into
calibration vessel,
immerse electrode
and wait for
display to stabilise

Measured pH
value in
display pH

or Set display
value to buffer
value, e.g. pH
7.00

(Span function:
see next
parameter or press

to go to meas

Parameter
calibrated

Activation Response

Manual pH:
Span

From Zero
and

simultaneously
LED span

(display only) Previous slope
value in % in
display pH
(100 % =
59.16 mV/pH at
25 oC)

Fill buffer, e.g. pH
4.00, into
calibration vessel,
immerse electrode
and wait for
display to stabilise

Measured pH
value in
display pH

or Set display
value to buffer
value, e.g. pH
4.00

to meas. LED meas.

Fig. 14: Operating field for manual pH calibr., Zero, Span

8.3.1.2 Manual pH calibration

Extended measuring operation in the range from pH 5 to
pH 10 requires a “two-point calibration”, i.e. the instrument
is adapted to the combined pH electrode at pH 7 and, for
example, pH 4.

Independent of the manual calibration sequence, the Zero
and Span operating functions represent an additional
means to query the characteristics of the combined pH
electrode determined by the instrument during calibration.

Zero operating function: Press the “pH” key to display the
zero value (asymmetry potential) of the measuring chain
as a pH value.

Span operating function: Press the “pH” key to display the
actual slope in per cent referred to the theoretical value
(100 % = 59.16 mV/pH at 25 oC).

The manual pH calibration is performed using the Zero
and Span menu sequences:
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Parameter
calibrated

Activation Response

mV
Redox Cal

and
simultaneously LED RedoxCal

Fill buffer solution,
e.g. 470 mV, into
calibration vessel,
immerse redox
electrode and wait
for display to
stabilise.

Measured
redox value
(mV) in display
mV

or Set display to
buffer value (if
measured val.
deviates),
e.g. 470 mV

to meas. LED meas.

8.3.2 mV calibration*

The Redox Cal operating function is used to adapt the
instrument to the combined redox electrode reference
voltage.
Normally, a 470 mV redox buffer is used for this purpose.
The calibration is performed using the Redox Cal menu
sequence:

*) Not available on PoolPAC
types CCM 360-0x8 and CCM 360-1x0

Fig. 15: Redox Cal operating field

8. Operation PoolPAC CCM 360
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8.3.3 Chlorine calibration

The DPD-Cal Cl2 operating function is used to adapt the
instrument to the current working point of the chlorine
measuring cell.

• Reference measurement according to DPD method
To calibrate the chlorine measuring system, a
comparative colorimetric measurement according to the
DPD method must be performed. Free chlorine reacts
with diethyl-p-phenyl-endiamine (DPD) by forming a red
colourant, with the intensity of the colouring increasing in
proportion to the chlorine concentration.
While the measured value was usually determined in the
past by visually comparing the measuring solution to a
colour scale, affordably priced hand photometers, e.g.
the CCM 181 photometer, are available today that
guarantee objective and precise determination of the
chlorine concentration.

With the DPD method, the measuring water is always
buffered to a pH value of approx. 6.3, which is why this
method is independent of the pH value of the measuring
water.

Caution:
The DPD method cannot be used in conjunction with
organic chlorination agents, e.g. sodium
dichloroisocyanurate. In this case, it renders measured
values that are higher than the actual free effective
chlorine content (cf. note in DIN 38408, part 4, section 5).

The calibration is performed using the DPD-Cal Cl2 menu
sequence:

*) Flashing display indicates DPD-Cal error message;
see chapter 8.6.2

Parameter
calibrated

Activation Response

Determination of
chlorine
concentration of
the water flowing
by the chlorine
measuring cell
according to the
DPD method

Chlorine
DPD-Cal Cl2
(in conjunction
with chlorine
measuring cell
type CCS 140).
Please note
operating
instructions for
chlorine meas.
cell CCS 140!

to
DPD-Cal Cl2

LED
DPD-Cal Cl2.
Old DPD
value in
display Cl2

Set DPD value
determined

or

Newly
adjusted value
in
display Cl2
determined
according to
DPD method

Accept DPD
value *)

LED meas
LED Cl2

or
retain old value

to meas LED meas
LED Cl2

Fig. 16: Operating field “DPD-Cal Cl2”
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8.3.4 Temperature calibration

The °C Cal operating function is used to adapt the
instrument to the temperature sensor installed in the
chlorine measuring cell type CCS 140-N.
Calibration is performed at the factory.
The absolute deviation of the temperature measurement is
+/- 0.2 °C.

Proceed as follows to recalibrate:

8.4 Setpoint and control
parameter adjustment

This operating function is used to adapt the instrument to
the process and existing metering devices.
Characteristics of this operating state:

• meas. LEDs are off
• Decimal point in the measured value display flashes
• Setpoint or R LEDs are on

Fig. 17: Operating field Setpoint pH, R parameters
Example: see chapter 8.4.3.1, Integral action
time Tn (“2" after point): 39 min.

Fig. 18: Operating field Setpoint Cl2, R parameters
Example: see 8.4.3.2, Proportional band Xp
(“1" after point): 250 %

Parameter
calibrated

Activation Response

Measure water
temperature with a
thermometer (see
above)

Temperature in
°C

Current
temperature
value in
display oC

then

+

simultaneously

LED oC Cal
fig. 18

or Set the display
to the
temperature
measured with
the
thermometer

Either accept
the

temperature value
or

LED meas.

retain the
old value

LED meas.

8. Operation PoolPAC CCM 360
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8.4.1 Setpoint adjustment

8.4.1.1 pH setpoint*

The Setpoint pH operating function is used to adjust the
setpoint for the pH control loop.
This function can be accessed directly from the meas.
mode or from the operating functions AUTOCAL pH, Zero,
Span according to the Setpoint pH menu sequence:

8.4.1.2 Cl2 setpoint

The Setpoint Cl2 operating function is used to adjust the
setpoint for the Cl2 control loop.
This function can be accessed directly from the meas
mode or or from the operating function DPD-Cal Cl2,
according to the Setpoint Cl2 menu sequence:

* Not available on PoolPAC type CCM 360 0x8 * Factory setting: pulse frequency

Setpoint
parameter

Activation Response

pH setpoint Starting from
meas.
press 2 x

LED
Setpoint pH

or Set display to
the desired
setpoint (in
pH 2-12 range)

to
meas.

LED meas.

Setpoint
parameter

Activation Response

Cl2 setpoint Starting from
meas.,
press 2 x

LED
Setpoint Cl2

or Set the display
to the desired
setpoint
(possible range
0-2 mg Cl2/l or
0-10 mg Cl2/l)

to meas LED meas

Parameter pH Cl2

Setpoint 7.00 0.4 mgCl2/l

DPD
difference
value

0.5 mg Cl2/l

ATC for
chlorine
(T option)

– 1

R parameter Controller type
activated*

Pulse
length

Pulse fre-
quency

-Rd
option

XP
(proportional
band)

100 % 100 %

Tn (integral
action time)

99 min 99 min 99 min

T (max. pulse
period)

10 s – –

temin (min.
on-time)

0.3 s – –

f max (max.
pulse
frequency)

– 80/min –

TM (max. motor
operating time)

– – 60 s

XGL
(base load
dosing)

0 % 0 % –

tAS (alarm de-
lay time)

1 min

tAF (flow alarm
delay time)

60 s

XAS (alarm
threshold)

±10 %

8.4.2 Factory settings

The instrument is shipped with the following settings of
R control parameters (0-2 mg Cl2/l measuring range):
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8.4.3 Control parameter adjustment

The R (control parameter) operating function for pH value
and chlorine is used to adjust up to 13 control parameters
and special monitoring functions; see table below.
These functions are used to adapt the instrument to the
process and metering devices at the place of installation.
Refer to chapter 8.4.2 for the factory settings.

pH control parameters Chlorine control parameters

Controller type

Pulse length Pulse frequency Pulse length Pulse frequency Rd option

1 XP XP XP XP XP

2 Tn Tn Tn Tn Tn

3 P/PI P/PI P/PI P/PI -

4 T fmax T fmax TM

5 t emin - temin - temin

6 - - XGL XGL

7 tAS tAS tAS tAS tAS

8 - -

9 - - yes yes yes

10 - - tAF tAF tAF

11
- - yes yes -

12 XAS XAS XAS XAS XAS

13 0/1 0/1 – – –

Control
parameter number

Proportional
band

Int. action time
for I function

Control function

Minimum
on-time

Period
p. frequency

Alarm delay
time

Base load
dosing **)

DPD calibrati-
on monitoring
Display of Cl2
sensor signal
Flow alarm de-
lay time
Switch pulse
length / pulse
frequency

Max. perm. DPD
difference

Max. perm. DPD
difference

XSh neutral zone
s. chapter 11

Alarm threshold

Max. perm. DPD
difference

Switch propor-
tional band

Software version e.g., 8.94

Table 3: Overview of R (control) parameters*) :

•

Setting of corre-
sponding control
parameter (up to
2 digits)

R parameter
number (10 – 13)

•

Setting of corre-
sponding control
pameter (up to
3 digits) Decimal point separates

value from number

R parameter
number (1 – 9)

The parameters are assigned sequential parameter
numbers; see table 3.

*) Different R parameter numbers are activated depending
on the controller type selected (pulse length, pulse
frequency or three-point step controller).

**) Constant base load dosing independent of actual
value, e.g. to counteract natural chlorine consumption
in a pool.

8. Operation PoolPAC CCM 360
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R parameter
for pH

Activation Response

fmax: 60 - 120
pulses/min
(max. pulse
frequency for
pulse
frequency
controller)

fmax adjustmt. with
or

Continue with

Display XXX.4

T: 1 – 99 s
(for pulse
length
controller)1)

T adjustmt. with
or

Continue with

Display XXX.4

temin:
min. 0.3 s
max. 15 s
or
max. 1/3 T1)

temin adjustmt.
or

Continue with

Display XXX.5
(pulse durati-
on value temin
is 0.1 x dis-
play val. XXX)

tAS: 0 – 99 min tAS adjustmt. with
or

Continue with

Display _XX.7

XAS:
± 5 %
±10 % - ±50 %
of setpoint

XAS adjustmt.
or

Continue with

Display _X.12
(XAS is 10 x
display
value X)
Display __.12
corr. to ±5 %

Switch
proportional
band
Xp: 0 – 500 %
Xp: 0 – 50 %

Adjustmt. with
or

Continue with

Display

.13
1.13

Display
software
version

Display, e.g.
8.94

repeat starting
with _XX.1

always
after meas. LED meas.

1) Switch S6 in “pulse” or “off” position: “pulse length
controller” mode is selected (see chapter 6.2)

R parameter
for pH

Activation Response

Start
parameter
entry

Press 2 x
starting from meas.,
then

and
simultaneously

LED
Setpoint pH

LED R

Xp: 0 – 500 %
Setting Xp to
0% acts as a
limit contact
(on/off
controller).
Continue with
R parameter
no. 7: tAS, i.e.
skip nos. 2 – 5
if Xp 0%

Xp adjustmt. with
or

Continue with

Display _XX.1
(Xp value is 10
times display
value XX,
switchable w.
R parameter
no. 13
to Xp value
= XX)

Tn: 1 – 99 min Tn adjustmt. with
or

Continue with

Display _XX.2

P or PI
control function

I comp. on
or
I comp. off

Continue with

Display __1.3

Display __0.3

* Not available on PoolPAC type CCM 360-0x8

8.4.3.1 pH control parameter sequence*
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R parameter
for chlorine

Activation Response

Start
parameter
entry

Press 2 x
starting from
meas., then

and
simultaneously

LED
Setpoint Cl2

LED R

Xp: 0 – 500 %
% setting of Xp
0% acts as a
limit contact
(on/off control-
ler). Continue
with R para-
meter no. 7:

Xp adjustmt. with
or

Continue with

Display _XX.1
(Xp value is
10 x display
value XX)

Tn: 1 – 99 min Tn adjustmt. with
or

Continue with

Display _XX.2

P or PI
(control
function)1

I comp. on
or
I comp. off

Continue with

Display __1.3
Display __0.3

fmax: 60 – 120
pulses/min
(max. pulse
frequency for
pulse
frequency
controller)

fmax adjustmt. with
or

Continue with

Display XXX.4

T: 1 – 99 s
Pulse period
for pulse
length contr. 2

T adjustmt. with
or

Continue with

Display XXX.4

TM: 10 – 999 s
Motor
operating time
for three-point
step controller
(-Rd option)

TM adjustmt. with
or

Continue with

Display _XX.4
(motor operat-
ing time is 10 x
display value
XX)

temin:
min. 0.3 s
max. 15 s
or
max. 1/3 T 2

temin adjustmt. with
or

Continue with

Display XXX.5
(pulse duration
value is 0.1 x
display value
XXX)

1) Omitted on instruments with 3-point step controller.

R parameter
for chlorine

Activation Response

XGL: 0 – 80 %
(or Cl2
setpoint)
Base load
dosing 3

XGL adjustmt. with
or

Continue with

Display _XX.6

tAS: 0 – 99 min
alarm delay
time

tAS adjustmt. with
or

Continue with

Display _XX.7

Max. permis.
DPD difference:
0.01 – 0.90 mg/l
(max. Cl2
difference to
last DPD
calibration)

Adjustment with
or

Continue with

Display _XX.8
(DPD differ-
ence value is
0.01 x display
value XX)

Sensor signal:
0 – 199 display
units (analogue
sensor current
from CCS 140)

Continue with

Display XXX.9
1 unit X cor-
resp. to 0.2 nA
for 0 – 2 mg Cl2,
to 1 nA for 0 –
10 mg Cl2
meas. range

tAF: 0 – 190 s
delay time for
flow alarm

Adjustment with
or

Continue with

Display XX.10
(tAF value is
10 x display
value XX)

Switches
controller type:
pulse length or
pulse
frequency

Adjustment with
pulse length

controller or
pulse freq.

controller
Continue with

Display _.11

Display 1.11

XAS:
± 5 %
±10 % - ±50 %
of setpoint

XAS adjustmt.
or

Continue with

Display _X.12
(XAS value is
10 x display
value X)
Display __.12
corr. to ±5 %

Display
software
version

Display, e.g.
8.94

repeat starting
with _XX.1

always
after meas.

LED meas.

2) If R parameter no.11 is set to ‘pulse length controller’
mode (see table on p.18).

3) “Neutral zone XSh” for 3-point step contr.: see chapter 11

Caution:
Pulse frequency contr. type:
Xp range only 10 to 500 %

8.4.3.2 Chlorine control param. sequence
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Message Cause Measures/
activation

Err↔pH value
(altern.
display),
AUTOCAL pH
LEDS and
lower
electrode
symbol flash
(after
AUTOCAL
function,
8.3.1.1)

No stability
with
AUTOCAL pH

1. Press
AUTOCAL START,
calibration is
repeated

2. after meas.
Auto-CAL pH LED
continues flashing if
unchanged for
warning

3. and
simultaneously;
manual calibration
acc. to 8.3.1.2

Err↔pH Zero
value (altern.
display) after
zero
calibration
(8.3.1.2)

Zero range
limit exceeded
± 100 mV

1. after meas.
Old zero value is
reused or
2. repeat calibration
or
3. check/clean/
replace electrode

Err↔pH Span
(altern.
display) after
span
calibration
(8.3.1.2)

Outside slope
range of 48 –
65 mV/pH

1. after meas.
Old zero value is
reused or
2. repeat calibration
or
3. check/clean/
replace electrode

Message Cause Measures/
activation

LED DPD-Cal
Cl2 flashes
after E key is
pressed.
Display
shows
difference
between
previous and
new DPD
value

Difference to
old DPD value
is larger than
in R menu
(R parameter
no. 8)
(see chapter
8.4.3.2)

1. Press key
once more; new
value is accepted

2. Continue
using old value.
Check the measur-
ing cell and DPD
method, repeat
calibration

8.6.2 Chlorine calibration oper. function

8.5 Power failure handling

Following a power failure (even short-term), the instrument
automatically starts up in the normal meas. mode when
power is restored.
The status of the pH, chlorine and flow alarms
(see chapter 8.7) is stored.
The control functions are set to automatic, the I and D
components of the controllers are set to zero.

8.6 Error messages

8.6.1 pH calibration operating function*

* Omitted on instruments without pH measurement
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Message Cause Measures

LED
+
LED

flash rapidly
in turn

Alarm delay
time tAS for
pH setpoint
exceeded

Check metering
devices and
chemical supply

LED
+
LED

flash rapidly
in turn

Alarm delay
time tAS for
chlorine
setpoint
exceeded

Check metering
devices and
chemical supply

Meas. value
Cl2 ↔ FLOW
(altern.
display)
+
LED

flash rapidly
in turn

Alarm delay
time tAF for
flow exceeded

Measuring
water flow is
insufficient.
Sensor cable
broken.
Incorrect
position of
jumper BF.

1. Check DFC flow
assembly and valves

2. Check lines and
plug-in connections
( 4 and 5)

In the case of alarm messages according to 8.7,
alarm relay contact 11 – 12 (see fig. 9) picks up

Parameter Activation Response

Alarm
clearance

Automatic
when cause
of alarm
ceases to
exist

LED

goes off and

LED

or

is on continuously

Alarm
acknowledgem
ent

Manual:

with

in pH
operating field

LED
+
setpoint LED flash
slowly in turn. Alarm
relay contact 11 –
12 (see fig. 9) goes
to normal position

with

in Cl2
operating field

Setpoint LED only
goes off when
cause of alarm
ceases to exist

8.7 Alarm messages for
pH, chlorine, flow alarm

8.8 Alarm clearance and
acknowledgement

8. Operation PoolPAC CCM 360
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ein

off

8.10 Safety shutdown to prevent
overdosing

When the instrument is used for automatic controlling with
the PI controller enabled, short-term chemical dosing is
possible in spite of setpoint violation if a large I component
has accumulated (since this is a normal control function).
To prevent any impermissible overdosing caused by this, a
unilateral safety dosing shutdown function has been
assigned to alarm threshold XAS (chlorine and pH control
parameter 12).

This shutdown goes into effect independently for chlorine
and pH and is only cleared when the value drops below
the setpoint. The relay contact behaviour is identical to the
dosing shutoff in the event of a flow alarm (see fig. 19).

pH direct
2

mg/l

Fig. 20: Unilateral safety shutdown for chlorine and pH

xAS Setpoint xAS

Safety
shutdown

Example:
Setpoint 0.4 mg/l
Alarm threshold 50 %
Shutdown at 0.6 mg/l

Cl2
0

pH inverted
2

xAS Setpoint xAS

xAS Setpoint xAS

Safety
shutdown

Safety
shutdown

12

12

Example:
Setpoint pH 7.00
Alarm threshold 5 %
Shutdown at pH 6.65

Example:
Setpoint pH 7.00
Alarm threshold 5 %
Shutdown at pH 7.35

8.9 Dosing shutoff in the event of a
flow alarm

When the flow rate drops below 30 l/h or the flow stops
completely, a flow alarm is signalled if the proximity switch
INS is connected. This alarm becomes effective after
expiration of flow delay time tAF (chlorine R menu
parameter 10) and is cleared without delay as soon as the
required flow rate is restored.

The instrument automatically stops dosing of the
chemicals for pool water chlorination and pH control (the
relay contacts are disabled in the case of the pulse
frequency/ pulse length controller or the Cl- relay contact
is closed in the case of the three-point step controller).

Flow

Relay contact Cl–

(-Rd version only)

on

off

Fig. 19: Dosing shutoff caused by flow alarm

on

off

Relay contacts
Cl+ and pH

Flow alarm

Flow rate below 30 l/h
or no flow at all

tAF

tAF
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9. Troubleshooting

9.1 General instrument problems

9.2 pH value measurement*

*) Not available on instruments without pH measurement

9.3 mV measurement*

*) Not available on instruments without redox measurement

Error Possible
cause

Remedy

No display,
no response to
key actuation

No power Check power cord

Error Possible
cause

Remedy

Display value
is too small /
cannot be
calibrated,
slope value is
too small (<80
%),

constant pH 7
display

Measuring
electrodes
soiled

pH electrode
too old; glass
breakage in
pH electrode

Short circuit in
cable or
connector

Shunt, clean pH
electrodes

Replace pH
electrodes

Check cables and
plug-in connectors
for moisture and
soiling, replace

pH 7
calibration
cannot be
performed

Measuring
cable broken;

reference
system
problem

Check cable;

test with new
combined pH
electrode or pH
simulator

pH display
value
unstable, pH
calibration not
possible,
slope outside
permissible
range (see
10.1)

No potential
matching

Check potential
matching
conductor, connect
if necessary

Error Possible
cause

Remedy

Display value
too small,
redox working
point cannot
be calibrated

Redox
electrode
soiled

Shunt,
measuring
cable broken

Clean electrode

Check cables and
plug-in connectors
for moisture and
soiling

Reference
system
problem

Check cable, test
with new combined
redox electrode or
with mV simulator
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9.4 Chlorine measurement

*) See operating instructions for chlorine sensor type
CCS 140

9.5 Temperature measurement

9.6 Flow detection

Error Possible
cause

Remedy

Display value
50 °C

Measuring
cable
short-circuited

Check cable and
connectors

Display value
0 °C

Measuring
cable
broken

Check cable and
connectors

Temperature
sensor in
measuring
cell
CCS 140-N
defective

Test of temperature
sensor: NTC sensor
can be tested with
an ohmmeter
(brown and green
wires).
Guide values for:
0 °C = 33 kohm

10 °C = 20 kohm
20 °C =12.5 kohm
30 °C = 8 kohm

Error Possible
cause

Remedy

Message on
display
Measured
value ↔ flow
(alternating
display)

Flow rate too
low

Line broken

Jumper “BF”
not closed if
measuring
without flow
detection

Check flow

Check line
and connections

Connect jumper
(see connection
diagram, fig. 6, and
instrument
connection area,
figs. 8 and 9)

Error Possible
cause

Remedy

Display value
always “0"

Measuring
cable broken

Check line and
connections

Display value
continuously
too low

Membrane of
chlorine
measuring
cell CCS 140
defective

Replace
membrane cap* or
sensor

Membrane
not flat, air
bubbles und.
membrane

Replace
membrane cap*)

Display value
too high

Polarisation of
measuring
cell
incomplete
after power-up

Wait approx. 5 min,
observe measured
value, wait for
polarisation phase
to complete

Short circuit
or shunt in
measuring
line or
connectors

Check lines,
connectors,
terminals for soiling
and moisture

Sluggish
display

Air bubbles in
front of sensor
or on
membrane

Verify that mounting
position is correct

Membrane
soiled

Clean*)

Electrolyte
used up

Regenerate*)
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10. Technical data
10.1 pH measurement*

Meas. range = display range 2 - 12 pH

Signal output range 5 – 10 pH

Adjustment range of measuring
chain zero 5 – 9 pH

Slope adjustment range 48 – 65 mV/pH

Reference value for
slope (25oC) 59.16 mV/pH

Zero adjustment range ± 1.5 pH

Input impedance for measuring and
reference electrode connection
(acc. to DIN 19265) > 0.5 x 1012 ohm

Input wiring symmetrical
high-impedance

Outp. summ. error (acc. to DIN IEC 746) ± 0.5 % of MR

10.2 mV measurement**

Meas. range = display range 0 – 1000 mV

Signal output range 0 – 1000 mV

Zero adjustment range ± 100 mV
(Redox Cal)

Slope adjustment ± 10 %
at factory only

Input impedance > 0.5 x 1012 ohm

Output summation error ± 0.5 % of MR

10.3 Chlorine measurement

Sensor type CCS 140-A
or type CCS 140-N

Measuring range = display range
Range 1 0 – 2.0 mg Cl2/l

Range 2 0 – 10.0 mg Cl2/l

Possible signal output range
for 1 0 – 0.5 mg Cl2/l

0 – 1.0 mg Cl2/l
0 – 2.0 mg Cl2/l

for 2 0 – 5.0 mg Cl2/l
0 – 10.0 mg Cl2/l

Automatic temperature
compensation (ATC) can be enabled

Cl2 ATC range 10 °C – 45 °C

Reference temperature 25 °C

pH reference value 7.2

Output summation error ± 0.5 % of MR

*) Does not apply to instruments without pH measurement
**) Does not apply to instruments without redox measurement

10.4 Temperature measurement

Sensor NTC thermistor detector,
10 kohm at 25 oC

Measuring range 0 – 50 oC

Signal output range 0 – 50 oC

Slope calibration ± 20 % of
upper range value

Output summation error ± 0.5 % of MR

10.5 Flow detection

Sensor inductive proximity
switch type INS

Measuring function detection of
minimum position of a
float flowmeter

Fault signalling via group alarm
contact

10.6 pH value control*

Control function P/PI controller

Setpoint adjustment 0 – 100 % ∧ 2 – 12 pH

Proportional band Xp 0 – 500 % in 10 % steps
or
0 – 50 % in 1 % steps
Xp = 0 %:
→ black/white controller

Integral action time Tn 1 – 99 min

Control characteristic normal or inverted,
switchable

Manipulated variable output quasi-continuous as a
potential-free
relay contact
(make contact)

Manipulated variable function optionally:

a) Pulse frequency
proportional controller
f = 60 – 120 p/min

b) Pulse length
proportional controller
T = 1 – 99 s

c) Black/white controller
(limit switch)

BE5CM360.CHP

PoolPAC CCM 360 10. Technical data

26



10.7 Chlorine control

Control function P/PI controller,
3-point step controller (PI)
(-Rd option)

Setpoint adjustment 0 – 100 % of selected
chlorine measuring range

Proportional band Xp 0 – 500 %,
adjustable in 10 %
(10 – 500% for pulse
frequency)

Integral action time Tn 1 – 99 min

Base load dosing 0 – 80 % of setpoint

Manipulated variable function P/PI controller: same as pH.
Three-point step
controller: motor actuator
control with 2 relay
contacts. Actuator oper.
time Tn for 100 %
adjustable from 10 – 990 s

Neutral zone XSh 0 – ± 10 % of setpoint
(-Rd option)

10.8 Alarm function

Function group alarm pH, Cl2
setpoints and flow

Alarm trigger threshold XAS ±5 %, ±10 % to ±50 %
of setpoint, adjustable

Max. permissible difference for adjustable from
DPD-Cal Cl2 0.01 – 0.90 mg/l

Alarm delay 0 – 99 min, adjustable
setpoint tAS

Alarm delay 0 – 190 s, adjustable
flow tAF in 10 s steps

Contact function steady contact, switch-
able to fleeting contact

Contact active status on (standard)
off as safety
function (option)

Alarm flashing frequency freq. 1: approx. 1 Hz
freq. 2: approx. 0.5 Hz
after alarm acknowl.

10.9 Signal outputs

Output range 0 – 20 mA or 4 – 20 mA,
switching affects all
measured variables

Measuring range assignment fixed for pH, mV and temp.,
adjustable for Cl2

Max. load 500 ohm

Max. perm. isolation voltage 650 VRMS

10.10 Display

Measured value displays 2 LCDs, 3 1/2 digits,
height of digits 13 mm

Status indicators red LEDs

10.11 Contact outputs

Max. number 4 contact outputs:

Functions Base/acid dosing for
pH control loop.
Chlorine dosing for
Cl2 control loop
(+/- for -Rd option).
Group alarm

Contact rating max. 250 V AC
max. 3 A AC
max. 500 VA

Potential connection floating

Measures for spark built-in
quenching

10.12 Power supply

Auxiliary energy 110/127/230/240 V
–15 to + 10 % (internal,
codable), 48 – 62 Hz

Power consumption approx. 2 VA plus 1 VA
max. per signal output
(min. approx. 3 VA,
max. approx. 6 VA)

10.13 Data storage

Programme storage EPROM

Storage for variable parameters EEPROM

10.14 Physical data

Dimensions 192 x 144 x 140 mm
(W x H x D)

Housing material ABS

Connections screw terminals,
max. 2.5 mm2

Cable entry PG cable glands

Front panel PC foil with integrated
keys and LED indicators

Ingress protection IP 54

Max. permissible ambient –10 to +55 oC
temperature

Storage and transport temp. –40 to +70 oC

Weight approx. 1.6 kg
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11. Appendix

11.1 Control parameter adjustment

Chlorine control parameter, -Rd option, param. number 6

1 There is no manipulated variable output ( relay
contacts) in the case of a control deviation within the
neutral zone.

11.2 Accessories

• Photometer CCM 181
Microprocessor-controlled photometer for chlorine or
chlorine dioxide determination according to DIN method.
(Order no. CCM 181-1)

• VBC
Junction box for CMK measuring cell cable
for line extension. Ingress protection IP 65.
(Order no. 50005181)

• CMK
Special measuring cable for chlorine measuring cells
CCS 140/141 or chlorine dioxide measuring cells CCS
240/241 for extension of line to measuring instrument.
(Order no. 50005374)

• SMK
Special extension cable for combined pH and redox
electrodes.
(Order no. 50000598)

• INS
Inductive proximity switch for assembly CCA 250 for flow
detection.
(Order no. 50005179)

• MK
Signal line, 2 wires, with additional shield and PVC insula-
tion. Preferable for transmission of measuring transmitter
output signals or for line extension for inductive proximity
switch INS. Not assembled (minimum length 5 m).
(Order no. 50000662)

• PMC adapter
Required for combined chlorine/pH-redox measurement.
(Order no. 50052258)

• Extension cable types for:

Combined pH electrode Type SMK
CPS31-1EC2GSA (Order no. 50000598)

Combined redox electrode Type SMK
CPS32-0PB2GSA (Order no. 50000598)

Chlorine measuring cell Type CMK
CCS140-A or CCS140-N (Order no. 50005374)

Induct. proximity switch INS Type MK
(Order no. 50005179)

Caution:
Maximum length of CMK cable for chlorine measuring cell
CCS140-A or CCS140-N is 30 metres!

R parameter
for chlorine

Activation Response

Neutral zone
XSh 0 – ± 10 %
of setpoint for
three-point
step controller
(-Rd option) 1

XSh adjustmt. with
or

Continue with

Display _XX.6
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Europe

Austria
❑ Endress+Hauser Ges.m.b.H.
Wien
Tel. (02 22) 8 8056-0, Fax (02 22) 8 8056-35

Belarus
Belorgsintez
Minsk
Tel. (01 72) 26 31 66, Fax (0172) 263111

Belgium / Luxembourg
❑ Endress+Hauser S.A./N.V.
Brussels
Tel. (02) 248 0600, Fax (02) 24805 53

Bulgaria
INTERTECH-AUTOMATION
Sofia
Tel. (02) 6528 09, Fax (02) 6528 09

Croatia
❑ Endress+Hauser GmbH+Co.
Zagreb
Tel. (01) 660 14 18, Fax (01) 660 14 18

Cyprus
I+G Electrical Services Co. Ltd.
Nicosia
Tel. (02) 4847 88, Fax (02) 4846 90

Czech Republic
❑ Endress+Hauser GmbH+Co.
Ostrava
Tel. (0 69) 6 6119 48, Fax (0 69) 66128 69

Denmark
❑ Endress+Hauser A/S
Søborg
Tel. (31) 6731 22, Fax (31) 6730 45

Estonia
Elvi-Aqua-Teh
Tartu
Tel. (07) 4227 26, Fax (07) 4227 27

Finland
❑ Endress+Hauser Oy
Espoo
Tel. (90) 859 6155, Fax (90) 85960 55

France
❑ Endress+Hauser
Huningue
Tel. (03) 8969 67 68, Fax (03) 89 694802

Germany
❑ Endress+Hauser Meßtechnik GmbH+Co.
Weil am Rhein
Tel. (0 7621) 975-01, Fax (0 7621) 975-5 55

Great Britain
❑ Endress+Hauser Ltd.
Manchester
Tel. (01 61) 2 865000, Fax (01 61) 9 981841

Greece
I & G Building Services Automation S.A.
Athens
Tel. (01) 924 1500, Fax (01) 92217 14

Hungary
Mile Ipari-Elektro
Budapest
Tel. (01) 261 5535, Fax (01) 26155 35

Iceland
Vatnshreinsun HF
Reykjavik
Tel. (00354) 88 9616, Fax (00354) 8896 13

Ireland
Flomeaco Company Ltd.
Kildare
Tel. (0 45) 86 8615, Fax (045) 8681 82

Italy
❑ Endress+Hauser Italia S.p.A.
Cernusco s/N Milano
Tel. (02) 9210 64 21, Fax (02) 92 107153

Latvia
Raita Ltd.
Riga
Tel. (02) 2640 23, Fax (02) 2641 93

Lithuania
Agava Ltd.
Kaunas
Tel. (07) 2024 10, Fax (07) 2074 14

Netherlands
❑ Endress+Hauser B.V.
Naarden
Tel. (035) 695 8611, Fax (035) 6 95 8825

Norway
❑ Endress+Hauser A/S
Tranby
Tel. (032) 8510 85, Fax (0 32) 85 1112

Poland
❑ Endress+Hauser Polska Sp. z o.o.
Warsaw
Tel. (022) 651 0174, Fax (022) 6 51 0178

Portugal
Tecnisis - Tecnica de Sistemas Industriais
Linda-a-Velha
Tel. (01) 4 1726 37, Fax (01) 4 18 5278

Romania
Romconseng SRL
Bucharest
Tel. (01) 4 1016 34, Fax (01) 4 10 1634

Russia
Avtomatika-Sever Ltd.
St. Petersburg
Tel. (0812) 556 13 21, Fax (0812) 556 13 21

Slovak Republic
Transcom Technik s.r.o.
Bratislava
Tel. (07) 5 2131 61, Fax (07) 5 21 3181

Slovenia
❑ Endress+Hauser D.O.O.
Ljubljana
Tel. (061) 159 2217, Fax (061) 1 59 2298

Spain
❑ Endress+Hauser S.A.
Barcelona
Tel. (93) 4 7346 44, Fax (93) 4 73 3839

Sweden
❑ Endress+Hauser AB
Sollentuna
Tel. (08) 6 2616 00, Fax (08) 6 26 9477

Switzerland
❑ Endress+Hauser AG
Reinach/BL 1
Tel. (061) 715 6222, Fax (061) 7 11 1650

Turkey
Intek Endüstriyel Ölcü ve Kontrol Sistemleri
Istanbul
Tel. (0212) 275 13 55, Fax (0212) 266 27 75

Ukraine
Industria Ukraïna
Kiev
Tel. (044) 2 685213, Fax (044) 268 52 13

Africa

Morocco
Oussama S.A.
Casablanca
Tel. (02) 24 1338, Fax (02) 40 2657

South Africa
❑ Endress+Hauser Pty. Ltd.
Sandton
Tel. (11) 4 4413 86, Fax (11) 4 44 1977

Tunisia
Controle, Maintenance et Regulation
Tunis
Tel. (01) 79 3077, Fax (01) 78 8595

America

Argentina
Servotron SACIFI
Buenos Aires
Tel. (01) 7 0211 22, Fax (01) 3 34 0104

Bolivia
Tritec S.R.L.
Cochabamba
Tel. (042) 569 93, Fax (042) 509 81

Brazil
Servotek
Sao Paulo
Tel. (011) 536 3455, Fax (011) 5 36 3067

Canada
❑ Endress+Hauser Ltd.
Burlington, Ontario
Tel. (9 05) 6 8192 92, Fax (9 05) 68194 44

Chile
DIN Instrumentos Ltda.
Santiago
Tel. (02) 205 0100, Fax (02) 22581 39

Colombia
Colsein Ltd.
Santafe de Bogota D.C.
Tel. (01) 236 7659, Fax (01) 61078 68

Costa Rica
EURO-TEC S.A.
San Jose
Tel. (0506) 29615 42, Fax (0506) 296 1542

Ecuador
Insetec Cia. Ltda.
Quito
Tel. (02) 4618 33, Fax (02) 4618 33

Guatemala
ACISA Automatiziacion Y Control
Ciudad de Guatemala, C.A.
Tel. (02) 3345985, Fax (02) 3327431

Mexico
Endress+Hauser Instruments International
Mexico City Office, Mexico D.F.
Tel. (05) 5689658, Fax (05) 5684183

Paraguay
INCOEL S.R.L.
Asuncion
Tel. (0 21) 20 3465, Fax (021) 2 65 83

Peru
Esim S.A.
Lima
Tel. (01) 471 4661, Fax (01) 47109 93

Uruguay
Circular S.A.
Montevideo
Tel. (02) 9257 85, Fax (02) 9291 51

USA
❑ Endress+Hauser Inc.
Greenwood, Indiana
Tel. (0317) 535-71 38, Fax (0317) 535-14 89

Venezuela
H. Z. Instrumentos C.A.
Caracas
Tel. (02) 979 8813, Fax (02) 97996 08

Asia

China
❑ Endress+Hauser Shanghai
Shanghai
Tel. (021) 646467 00, Fax (021) 6474 7860

Hong Kong
❑ Endress+Hauser (H.K.) Ltd.
Hong Kong
Tel.(0852) 2528 31 20, Fax (0852) 2865 4171

India
❑ Endress+Hauser India Branch Office
Mumbay
Tel. (022) 604 55 78, Fax (022) 6 040211

Indonesia
PT Grama Bazita
Jakarta
Tel. (021) 797 50 83, Fax (021) 7 975089

Japan
❑ Sakura Endress Co., Ltd.
Tokyo
Tel. (4 22) 54 0611, Fax (422) 5502 75

Malaysia
❑ Endress+Hauser (M) Sdn. Bhd.
Petaling Jaya, Selangor Darul Ehsan
Tel. (03) 733 4848, Fax (03) 73388 00

Pakistan
Speedy Automation
Karachi
Tel. (021) 772 2953, Fax (021) 773 68 84

Philippines
Brenton Industries Inc.
Makati Metro Manila
Tel. (2) 84306 61, Fax (2) 8 1757 39

Singapore
❑ Endress+Hauser (S.E.A.) Pte., Ltd.
Singapore
Tel. 4 688222, Fax 466 68 48

South Korea
Hitrol Co. Ltd.
Bucheon City
Tel. (032) 6 723131, Fax (032) 672 00 90

Taiwan
Kingjarl Corporation
Taipei R.O.C.
Tel. (02) 7 1839 38, Fax (02) 7 13 4190

Thailand
❑ Endress+Hauser Ltd.
Bangkok
Tel. (02) 9 967811-20, Fax (02) 9 96 7810

Vietnam
Tan Viet Bao Co. Ltd.
Ho Chi Minh City
Tel. (08) 8 3352 25, Fax (08) 8 33 5227

Iran
Telephone Technical Services Co. Ltd.
Tehran
Tel. (021) 8746750 54, Fax(0 21) 8 737295

Israel
Instrumetrics Industrial Control Ltd.
Tel-Aviv
Tel. (03) 6 4802 05, Fax (03) 6 47 1992

Jordan
A.P. Parpas Engineering S.A.
Amman
Tel. (06) 55 9283, Fax (06) 55 9205

Kingdom of Saudi Arabia
Anasia
Jeddah
Tel. (03) 6 7100 14, Fax (03) 6 72 5929

Kuwait
Kuwait Maritime & Mercantile Co. K.S.C.
Safat
Tel. (05) 2 4347 52, Fax (05) 2 44 1486

Lebanon
Network Engineering Co.
Jbeil
Tel. (01) 325 40 52, Fax (01) 994 40 80

Sultanate of Oman
Mustafa & Jawad Sience & Industry Co. L.L.C.
Ruwi
Tel. (08) 60 2009, Fax (08) 60 7066

United Arab Emirates
Descon Trading EST.
Dubai
Tel. (04) 35 9522, Fax (04) 35 9617

Yemen
Yemen Company for Ghee and Soap Industry
Taiz
Tel. (04) 23 0665, Fax (04) 21 2338

Australia + New Zealand

Australia
GEC Alsthom LTD.
Sydney
Tel. (02) 6 4507 77, Fax (02) 9645 0818

New Zealand
EMC Industrial Instrumentation
Auckland
Tel. (09) 4 4492 29, Fax (09) 4 44 1145

All other countries

❑ Endress+Hauser GmbH+Co.
Instruments International

Weil am Rhein, Germany
Tel. (076 21) 9 75-02, Fax (076 21) 97 53 45

Nothing beats know-how

Endress Hauser
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