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First start-ip - -

: You w1sh to: operate o1 reconﬁgure the 1nstrument
:_}The operatmg concept is expiamed ln these chapter

d-out overview of the menu’

.'-:': When'you encounter problems or when the mstrument.
requ1res mamtenance, refer to these' hap 'ers for help

' ~ Maintenance and service
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General information liquisys CPM 221

1 General information

1.1 Symbols used

Warning!
This symbol alerts to hazards which may cause serious injuries as well as damage to

the instrument, measuring systerm or other equipment if ignored.

Caution!

This symbol alerts tc possible malfunction due o operator error.

Note!

%} This symbol indicates important items of information.

1.2 Conformity statement

The pH and redox measuring instrumeant / controlier'Liquisys CPM 221 has heen developed and
manufactured in accordance with the applicabie European standards and directives.

Note:

% The corresponding certificate of conformity may be requested from Endress+Hauser.

Endress+Hauser



liquisys CPM 221

2 Safety

2.1  Intended use

The measuring transmitter Liquisys CPM 221 is a field-tested and refiable measuring instrument
for determining pH values and redox potentials. it is equipped with & current cutput and
two switched cutputs for connecticn to autornaied process controllers.

2.2 QGeneral safety notes

Warning:
A e Operation of the device In a manner other than as described in these opsrating
instructions can lead o unsafe and improper functioning of the measuring systern.
e The instrument must only be used as a panel-mounted device or in conjunction with
the optional field housing.

Installation, start-up, operation

The Liquisys CPM 221 instrument has been designed for safe operation according to the state
of the art in engineering and in accordance with the applicable regulations and £C diractives;
see "Technical data”, However, if used improperly or other than for the intended purpose, it may
pose a hazard, e.g. due to improper connection.

Installation, electrical connection, start-up, operation and maintenance of the measuring system
must therefore be performed exclusively by trained specialists authorised by the system
operator. This personne! must have read and understood these operating instructions and

rmust adhere o them,

2.3 Safety devices

e Access code:
Unauthorised access to the calibration and configuration data of the measuring transmitier is
effectively prevented by access codes. The instrument setiings can be read at any time
without entry of an access code.

e Alarm function:
Continuous violation of the limit settings or temperature sensor failure will activate an alarm.
This condition s indicated by an LED on the controt pane! and via & switched output.
The alarm contact has been designed as a fail-safe switch, L., the alarm condition will be
immediately signafled in case of a power failure.
The alarm contact is also activaied by internal errors {see 8.2).

o Data protection:
The instrument configuration is retained even after a power failure.

& Immunity to interference:
This instrument is protectsd against interference, such as pulss-shaped transients, high
frequancy and efectrostatic discharges, according to the applicable European standards,
This is only valid, however, for an instrument connected according to the notes in these
operating instructions.

E£ndress+Hauser



Description liguisys CPM 221

3 Description

3.1 Areas of application

The measuring transmitter Liguisys GPM 221 is suitable for measuring and control tasks
in the following areas of application:

Water treatment and water monioring
Efftuent treatment

Neutralisation

Detoxdfication in the slectropiating industry

3.2 Measuring system

Flow assembly

CPA 250

Liquisys CPM 221 in

fleld housing {accessories)

Juncticn box e ) 2 limit contacts
sy i {i, , sfw control)
- up >
o 1 alarm contact
%%@:‘,cw" S O/4 ... 20 mA
Eige
- > 18V supply voltage
Process Immersion [Ex] <:: HOLD
assembly assembly - i
CPA 440 CPA 111 <: Power supply (mains)
Measuring
cabie, 8.9.
CPK 7

Electrode,
e.g. Orbisint CPS 11
with integrated Pt 100

pm221sys.cdr

Fig. 3.1 Example of a complete measuring system

4 Endress+Hauser



liguisys CPM 221 Description

A typical measuring system consists of:

e a pk combination electrode with or without integrated temperature sensor Pt 100
® an additional temperature sensor Pt 100 if used with pH electrodes without an integrated
temperature sensor
® an appropriate immersion, flow or retractabie assembly with or without potential matching pin
e an appropriate pH or redox measuring cable
e the Liguisys CPM 221 measuring transmitter as a panel-mounied instrument
or with the fisld housing (accessories}

3.3 Important features

Measuring range pH 0 ... 14
Switching between pH and redox potential measurements
Easy to read, two-line display
Simple configuration with only three keys
Conflguration protected by access code
Fast calibration using the "CAL" key
Two switched outputs which can be configured as a pulse length controlier, pulse frequency
controfler or imit contacter
A switched output for alarm signaling in cases of limit violation or temperature sensor failure
e A current output with seleclable measuremeni range, switchable between
0...20mA or 4 ... 20 mA proportional
e Automatic "hoid” function to "freeze” the the current output and the contacts
during calibration and configuration
e "Hold"” function can be controlled externaily via a galvanically separated contact input
using an auxiliary voltage

2 5 & B 9 B B
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D
g3 Description liquisys CPM 221

3.4 Instrument variants

Order code

Type
221 Panel-mounted instrument, 96 x 96 x 145 mm, ingress protection IP 54 (fronf)

Power supply

¢ 230V, 50/60 Hz
1 115V, 5060 Hz
2 200V, 50/60 Hz
3 24V, 50/60 Hz
5 100V, 50/60 Hz
9 Special version

Additional features

1C  Base version

20 Moisture protection lacquering
99  Special version

: \rl

CPM221-| | | « complete order code

According to the crder code on the namepiate

i of the insirument, you can identify the device
E;T‘E;?f St HAESEGH variant and the mains supply type.

order-codle

CPM221 - 010
serial no. !

G800t 385

Input { Bingang :

pH :C..14pH

Temp : 9.8 ..+ 125 °C

outpet f Ausgang R
4.20mAZ2 . 12pH

malns / Netz ;
230 VAC, 5060 Hz, max. 7.5 VA

pretection ciass / Schutzart :
P 54 { front )

om221tyn,car

Fig. 3.2 Nameplate of Liquisys CPM 221

5 Endress+Hauser




liquisys CPM 221 Description

3.5 Accessories

Endress+Hauser offers a wide selection of electrodes and assemblies for the Liguisys
measuring instrument which are designad for special applications. The following table gives
a rough overview

Field housing
Type Features Order number
For instaltation of CPM/CLM 221
Field housing Dimensions (H x W x D): 204 x 155 x 215 mm 50054413
ingress protection P 65, for wall and post mounting
Electrodes
Type Features Areas of application
General process
engineering

Universally applicable, easily cleanable and
Orbising soiling-resistant thanks to PTFE diaphragm, Industrial waste water
CPS 1112/13 pressures of up 1o 6 bar,

conductivity > 50 ps/cm

Detoxification
{cyancgen, chromium)

Neutralisation

Ceratex Inexpensive electrodes with ceramic Drirking water
CPS 31/32/33 diaphragm, long life Swimming pools

Ceraliauid Electrodes with ceramic diaphragm and KC! Uttrapure water
CPS Lﬁ 142143 liquid electrotyte, for use with counterpressure, ]
resistant to pressures of up to 8 bar Boiler feed water

Please refer to the eiectrode catalogue (order no. 50071831) for further information on
alectrodes and measuring cables,

Endress-Hauser ’



Description liguisys CPM 221
Assemblies
Type Features Areas of application
Immersion assembly with DN 10C flange, Open and closed
Diosys bayonet moLnting for fast electrode instaliation | containers and tanks
CPA 111 and removal, integration of Chemaoclean
electrode cleaning system is possible without Channels
modification
Probfit Process assembly for one pH/redox Pipslines
CPA 440 slactrods, usable with pressures of up to 6 bar | Containers and tanks
Flow assembly for up to three electrodes,
CPA 280-A | syphon-type design keeps sensors wet gven if | Fipelines
there is no flow through pipeline

Buffer solutions

Type Features / contents Areas of application

pH 4.0 red, contents: 100 mi

cey 2 (order no, CPY 2-0) pH calibration (reference
pH 7.0 green, contents: 100 ml temperature 25 °C)
(orderno. CPY 2-2)
+225 mV, pH 7.0, contents: 100 mi Redox calibration

CPY 3 (order no. CPY 3-0) (measured at 25 °C with
+475 mV, o 0.0, contents: 100 mi PtAg or AgCi measuring
(order no. CPY 3 - 1) chain)

Endress+Hauser




liquisys CPM 221 Installation

4 Installation

4.1 Storage and transport

The packaging material used to store or transport the instrument must provide shock and
moisture protection, Optimal protection is provided by the original packaging materials.
Conformance with the ambient conditions {see ischnical data) must be assured.

4.2 Unpacking

Verify that the contenis are undamaged. Inform the post office or freight carrler as well as the
supplier of any damage.

Check that the delivery is complete and agrees with the shipping documents and your order:

o (Quantity delivered

s instrument type and versicn according to the nameplate (see chapter 3.4)
& Accessories

e (perating instructions

e \dentification card(s}

Inciuded in delivery:

® [izt gasket

e Mounting screws

e 3- 8- and 12-pole terminal blocks
e BNC eibow plug

Save the original packaging in case the device must be stored or shipped at a later time.

if you have any quastions, please consult your supplier or the Endress+Hauser sales office in
vour area (see back page of these operating instructions for addresses).

Endress+Hauser ¢



Installation liquisys CFM 221

4.3 Mounting

Panel mounting of Liquisys CPM 221

The instrument is fastened using the mounting screws supplied with the instrument
(see figure 4.1}, The required mounting depth is approx. 178 mm.

Flat gasket {included in delivery)
Mounting cutout acc. to DIN 43700

7

=% +0.5

~,
92+0.5

26

7

pmz2tel2.cdr l !

Fig. 4.1 Panel mounting of Liquisys CPM 221

Wall mounting of Ligquisys CPM 221 with optional field housing

The brackets and screws for wall mounting are cortained in the shipment. Insiall the brackets
onto the rear of the instrument. The dimensions of the mounting holes are shown in figure 4.2.

Warning:
A For installation in the field, weather protection cover V3 is required
{see mounting accessories}. The protective cover is sultable for wall or post mounting.

180
=
il M 7 \
el e 8 l
| s I
| To @0
8g¢ 2 o O

pm240-03.cdr

136

Fig. 4.2 Wall mounting of Liquisys CPM 221 with optional field housing

10 Endress+Hauser



liquisys CPM 221

L=

—a

Installation [

Post mounting of Liquisys CPM 221 with optional field housing

-~ % max. 65
I T
&
| S—

7
D

PM240-05.cdr

Fig. 43  Post mounting of Licuisys CPM 221
with optional field housing

Mounting accessories

vh3,ens

Fig. 4.4 Weather protection cover VH3

Endress+Hauser

Additional requirements: post mounting kit
{see mounting accessories). instalt the post
mounting kit on the rear of the instrument,
installation is possitle on horizontal or vertical
pipes. The maximum pipe diameter is 65 mm
{see figure 4.3).

Weather protection cover VH3

Weather protection cover for installation on
field housing.

Dimensions: 245 x 200 x 310 mm (H x W x D);
Material: plastic;

QOrder no.: 50003254

Post mounting kit
Retrofit kit for mounting the field housing on

horizomtal of vertical pipes (max. @ 65 mmj};
Materlal galvanised steel;
Order no. 50003244

11



Installation

liquisys CPM 221

4.4

AN

Connection

Warning:

e The connection to the mains may only be performed by properly trained personnel.

o Do not perform service work on the instrument while the instrument is energised.

e The instrument must be grounded before start-up!

e A clearly identified mains disconnecting device must be installed close to the

instrument.

o Before connecting the instrument to the maing, make sure the mains voliage
maiches the voltage rating on the nameplate.

e Live componenis can be touched through the vent slots in the housing and the
openings on the rear of the housing. Do not insert tocls, wires, stc., in thess slots.

BNC
P Ret.

poeay
O)

41 42 43 57 58 59 47 48 49
EecsEseEs

I

leeeea B 8 tLetelfld 59898

ejess/cvc/svvele

DN L
sieie

T

p2Zibea.car

Fig. 45  Position and designations of the

connections on the rear of the instrument

BNC connector (pH redox signal input):

Inner contact: pH / redox signal
Outer contact: referance signal

12

Instrument connections

Connections are carried out on the rear of the

instrument

¢ for combined pH and single electrodes via
a BNC connector,

o for transmitter power supply, temperature
sensor, potential matching, switched , hold"
input and current output via the
removable 12-pin terminat block,

e for controlier relay and alarm contact via
the removable 9-pin terminal block,

¢ for the mains via the removable 3-pin
terminat block.

The max. conductor cross section is 2.5 mm?.

Seas figure 4.6 for terminal assignments.

Endress+Hauser



liguisys CPM 221 Installation

Connection diagram

pHIMY .7
pH / redox L. ipH 48!
signal input ""‘(J»___ -w-mm(g Relay 1
" Ref, e 47]
+ —
A c,§_5._.__ 15V ,____EQQ
s — .86 |58} Relay 2
supply voliage SR : .
C:) [ === | 874
Potential matching J— gﬁqf
13 S e N
Pt 100 12 D w2 ’}
i 49 i a1l G—’ Alarm
5 )
08 Contact
§ status
N 48! | shown:
Hold E L+ no current,
input h AN K fault present
82
(AC)
[ L
gt mA v
ok / redox N Power
signal output 4-© +lay “mé“c’ supply
5 pHimy VARAY) N
gy
) pm221an3.cdr

Fig. 46  Electical connection of Liquisys CPM 221

Liquisys CPM 221
Connect the instrument according te figure 4.8,

Liquisys CPM 221 in field housing

Introciuce the connecting cabies through the glands in the field housing. Connect the insyument
according to figure 4.6. Slide the instrument into the housing, exerting a slight pulling force on
the cables to pull them out, Tighten the cable glands. Install the froat panel and tighten the
screws with a hexagon socket wrench.

Endress+Hauser 13



Installation liquisys CPM 221

Connection of pH and redox elecirodes

The connecticn of pH and redox electrodes takes place via special multi-core, pre-assembled
and shielded measuring cables of types CPK 110 CPK 7 {see section "Special pH / redox
measuring cables®). Should it become necessary fo extend the measuring cables, use junction
box VBA and measuring cable types SMK, PMK or TCK {nct assembled; see Connaction
accessories). Instructions for preparing the measuring cables are included with the cables.

Warning:
Cennectors and terminals must be protected against humidity, otherwise fauity
measurements will result!

Choice: Symmetrical or asymmetrical?

The pH and redox electrodes can be connected in either a high-impedance symmetrical or
asymmetrical configuration. General rule:

* no potential matching connector present — asymmetrical connection (see figure 4.7)

* potential matching connector present - symmetrical connection (see figure 4.8)
However, which arrangement {0 use may alse depend on cperating conditions.

Caution:

The Instrument is pre-configured for symmetrical measurement. If required,

it must be adapted for asymmeirical connection as described In chapter 7.6,
The conductor for the potential matching pin must be connected to the terminal
“PA [ PM" of the instrument for the symmetrical high-impedance conngction.

Measuring cabls 4

Measuring cable
¥ CPK7

CPK7

G
E
g o
% &
e - Z
£ pH combination =
£% eloctrode with e
g8 i E
% g reference electrode _ K]
- b1 ternperature sensor E s &
FoE < E=1
58 meas. electrode £ B §
Fig. 47  Assymmetrical high-impedance Fig. 4.8  Symmetrical high-impedance
pH electrode connection o electrode connaction

14 £ndress+Hauser



ligquisys CPM 221 Installation

Special pH / redox measuring cabies

g
PMC §
CPK 1
pHfredox ouler screen
pHjredox
Reference/
nner scregn
Fig. 49 Measuring cable CPK 1
Type: coaxial cable with dual scresen, in PVC sheath, & 8 mm
Extension: SMK, order no. 50000589
g
PMC i
br PMC °
pht or redox ph or redox
eifhl Referance
CPK 2 Ref. or redox or retiox
Y&  Temperalure
gn  of fedox
Redox or Pt 100 wi
Fig. 410 Measuring cable CPK 2
Type: coaxial cable with 6 auxiliary cores and additicnal outer scraen, in PVC sheath, & 12 mm
Extension: PMK, order no. 50005277
B
)
) 8
FMC = or PMC
CPK 7 pH £ PLIGD Refarence
oH

gn Temperature
wt  Tempsraturs
ve  Temperature

Fig. 4.11  Measuring cable CPK 7

Type: coaxial cable with 3 auxiliary cores and additional outer screen, in PVC sheath, @ 7 mm
Extension: TCK, order no. 50041101

Enciress+Hauser 15



Installation liquisys CPM 221

Cable preparation with cable CPK 1 and screwed BNC plug

2nd screen sl screen (inner screen, 1: Strip CPK 1 cable approx. 80 mm and
(outer screen)  reference signal} fold outer screen over outer insulation.

Inner 2: Insert cable gland (@) and washer (@) on
msulatlon 1 caple, remove inner insulation (13 mm), then

I3 scraw clamping ring (@) onto insulation,
:/"‘,\ Please note: parts @ to @ are supplied in
b versions for cable diameters of 3.2 mm and
fnnercond. L 5 .
{meas.
ignal} s . .
; ) S'.gna) 32! 3: Fold braided inner screen (&) over
Outer 2nd insulation  Black semi- K slamping ring.
insulation conductor layer ¥

Fig. 4.12  Construction of CPK 1 cable

4: Remove inner insutation (8 mm).
(CPK 1 = ready-macde SMK cable)

Caution:

The black semiconductor layer must
be removed to the 1st screen

{inner screen. reference signal) for
connection!

5: Quter screen connection:

e Assymmetrical connection:

Solder 0.75 mim® litz wire (a) onto outer
screen and wind with insulation tape.
Then connact the litz wire (10 cm) t© S,

e Symmetrical high-impedance connsction:
Sofder 0.75 mm® litz wire (a) ente auter
screen and wind with insulation tape. Then
connect the itz wire (10 cm) 1o terminal

Fig. 4.13 Preparation of pH connecting cable for “PA/PM",
instaliation in BNC elbow plug

bingingu edr

&: Slide BNC plug housing (®) over the cable
{the inner conductor must be located in
clamping notch (@) in the plug pin). Tighten
cable gland (@). Clamp the inner conducior in
the clamping notch by inserting clamping
piece (@) and screwing on plug cover (&),
thereby establishing the electrical contact
betwesn the inner conductor and the plug.

brnc2aey.cdr

Fig. 4.14 installation of prepared pH connecting
cable in BNC elbow plug

16 Endress+Hauser



ligquisys CEM 221 Instaliation

Connection accessories

Junction box VBA

" Junction box for connection cables over 20 m

% long between assembly and pH instrument
prl with 4 Pg cable glands for cable entry and 10

high-impedance insulated screw terminals for

singls-core connection.

Dimensions: 120 x 120 x 55 mm (L x W x H)

Material: plastic; protection class: 1P 65
Order no.: 30005278

i)

$ Heght 55 mm

180
20

I

1 Cauticon:

110 {
!
& e P To aveid measuring errors caused
A %g by E’mmigﬂty ?ridgea on the redox
A == : cenneciing line, please check
desiccant bags regularly and

replace if necessary {depanding
on the ambient conditions}.

vha-dose.tif

Fig. 4.15 Dimensions of junction box VBA

45 Packaging and disposal
Packaging

Packaging must provide shock and moisture protection. Optimal proteciion is provided
by the original packaging materials.

Disposal

Note:

% Electronic components to be disposed of are considered special waste!
Please observe local regulations for disposat!

Endress+Hauser 17



% First start-up liguisys CPM 221

b First start-up

5.1 Measures before first power-up

Note:

(@
: \\\3 Familiarise yourself with the operation of the measuring instrument before swilching it
—1 on for the first ime!

Caution:

Betore power-up, check that ali connections have been properly made!

Make sure that the pH efectrode is in the medium to be measured or a buffer solution.
This ensures that a plausible value will be displayed.

in the case of configurations with potential matching, make sure that the pin contacts
the mediun or buffer solution.

Warning:
Before power-up make sure that thers is no risk of damage to the system the
2 instrument is a part of; for example, due to valves or pumps that might operate
in an uncontrolied manner, elc.

18 Engress+Hauser



First start-up %

liquisys CPM 221
5.2 Power-up, factory settings
After power-up, the instrument performs a
MEAS seli-test and then staris up in the measuring
mode. {f the display is similar to figure 5.1,
1] 1 r" “'" the instrument is functioning properly.
"L’ L’ The measuwred values shown on the display
may be different.
R &
.’ ﬁ ¢ Now the instrument can be configured and
ATD '_ - _L’ calibrated.

Fig. 5.1 Display after power-up and completion of

seli-tast

The following factory seltings are active when the instrument is powered up for the first time:

Type of measurement

pH measurement, symmetrical

pH electrode characteristic offset

OpH

Temperature compensation

autormatic

Limit for controller 1

P 4.00 (redox: -500 mV or 10.0%)

Limit for controller 2

pH 10.00 {redox: +500 mV or 90%}

Controller type 1

Limit contacter, minimurm contact
{activated when value drops below limit 1}

Controller type 2

Limit contacter, maximum contact
{activated when limit 2 is exceeded)

Current output 0/4 ... 20 mA 4., 20mA
pH value for 4 mA signal current pH2
pH value for 20 mA signal current | pH 12

Note:

2

Endress+Hauser

Refer to chapters 7.1 t0 7.7 for all other factory settings.



@ First start-up ligquisys CPM 221

5.3 First configuration and calibration

The measuring fransmitter Liquisys CPM 221 is pre-configured as & pH measuring instrument.

¥ it is to be operated as a redox instrument, its configuration must be changed as described in
chapter 7.6 befare the first calibration.

Then calibrate the measuring instrument as described in chapier 7.7

Make any additional changes {o the instrument settings as needed for your particular application.
The following tabie will help you locate the corresponding chapter in this manual.

Chapters relevant to the configuration and calibration of the measuring transmitter
Electrode connection {symmetrical / asymmetrical) BF chapter 7.6
Configuration for pH measurement / redox measurement B chapter 7.6
Calibration of measuring transmitter IF chapter 7.7
Selection of temperature compensation I chapter 7.2
Conirdiler configuration BF chapter 7.4
Limit contacter configuration IF chapter 7.3
Current output configuration ¥ chapter 7.5
Alarm delay sstting IF chapter 7.6

54 Test

If the instrument proceeds into measurement mode after power-up and completing the self-test,
it is working property,

In order to check the alarm function as well as any connected alarm signalling devics, the
current supply can be interrupted for a moment. All configuration data will be maintained.

The controlfer refays can be operated manually for function checks, maintenance work, efc.
See chapter 6.6, Aufo / manual mode of operation.

20 Endress+Hauser



liguisys CPM 221 Opetation

6 Operation

6.1 Operator interface

BH croress o Havsew
EI 1 [CUISYS

1MEAS GAL READY SETUP  HOLD

<% - HEAHE. .

Liquid crystal display

for display of B ERR Kay for displaying
measured values and [T ] [ﬁf et L limits and switching
configuration data ATCHTE =1 8 S 8 relays in manual mode

ALARMES O
+ l
CA% RELZ |3

M RELIE I ™LED indicator for
%E/ﬁ?l g - HELZ\ alarm function

4 main conirel keys for LED indicators for
calibration and Key for switching switched controller /
instrument configuration between automatic / fimit outputs

manugt operation

pm2210b2.cdr

Fig. 8.1 Operating elements of Liguisys CPM 221

6.2 Display elements
LED indicators

U Indication for ralay controlled in “manuai” mode (red LED).

e

'3 indication for "auto” {green LED) or “manual” {yeliow LED) mode.
< B

RELILT i Indicates the status of relays 1 and 2.
RELZCT 1 LED green: measurad value is within permissible limits, relay is inactive.
f LED red: measured value is outside of permissible limits, relay is active.
[0 0= Alarm incication for continuous lirmit violation, temperature sensor failure,
AD converter overflow or system errors.

Endress+Hauser 21



Operation

liquisys CPM 221

Liquid crystal display

Measuring mode  Calibi
indicator
(normal operation)

indicator

ration mode  Indicator for Setup mode
compietion of indicator
calibration (configuration)

In measuring mode:
main measurement
value. “-—~__
n setup [ calibr,

mode e.g. parameter

‘Error’ indicator

Tm

(MEAS CAL READY SETUP

Oﬂsat

ATCM

HOLD

//7

Electrode symbol,
flashes during
ongoing catibration

“Buffer solution” symbaol,
requests buffer solutions for
calibration values 1 and 2

Temperature

Indlicator for

‘hold’ mode
{outputs reflect last
current staus)

In measuring mode:
quantity measured
In setup mode:
parameter adjusted

in measuring mode:
secondary maasired
value.

In setup / calibr, mode
e.g. parameter setting

cornpansation tyse

display

anz0.odr

Fig. 8.2 Liguid crystal di
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6.3 Key functions

Quick calibration

After prassing the CAL key and entering the calibration code (11}, the instrument
CAL shows the display for the first calibration step. The CAL key is further used for
controlling the entire calibration.

- Setup
E After pressing the E key and entering the setup code (22), the instrument switches
to the setup mode. The E key is further used for.
e selecting the individual functions in setup mode
e saving the data enterad in setup mode
e starting calibration

In measuring mode: Relay operation in "manual” mede.
+ | In setup made: Setting of parameters and numatical vaiues
] {the setting speed increases when the key is held down).

Note:

(R
+ \\A Push both keys simulianeously to
return o the measuring mode.

1 Displays the limits set for the relays in “auto” mode,
Lz | switches between relay 1 and relay 2 In "manual® mode.

D Toggies the relays between the "auto” and "manual” modss.
o
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6.4

Operating modes

Operation

liquisys CPM 221

Operating concept

Measuring mode

Standard mode of
operation, display of
current measured values

V4
Code: 22

¥

SETUF

Setup mode

Access 1o all configuration
and calibration menus.
Adaptation to user-specific
requirements.

>

Note:

The code is
automatically reset
to 0 when no key is
pressed in
measuring mode
for 15 minutes.

SETUP

Read mode

Al settings can be read
but not changed.

{Only the slectrods zero
point and slope in the case
of CAL)

Note:

D

If no kay is

pressed for 30 s,
the instrument
returns fo the
measuring mode.

Quick calibration mode

Execution of catibration
routine followed by return
to the measuring mede.

Note:

D

The coda is
automatically
reset t¢ 0 when
no key is
pressed in
measuring mode
for 15 minutes.

medf-0tb.adr

Fig. 6.3

24

Description of the four operating modes
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Menu structure

The configuration and calibration functions are arranged in a menu structure by function groups.

Note:

% See the fold-out back page of these operating instructions for an overview of the
Liguisys meny structure.

e The function groups are selected in the setup mode with the ‘+" and '~ keys.
e The 'E'key is used 1o move from one functicn to the next within a function group.

e The '+ and ' keys are used for option selection and editing.
Selactions must be confirmed by pressing the 'E’ key.

o Prassing the '+ and = keys at the same time terminates programming and accepts
the changes made.

Note:

ER

\\)_ If a change is made but not confirmed by pressing the 'E’ key, the previous satting
is retained.

Changes outside the permissible adjusting range are rejected.

Functions
{parameter selection, valué aniry)

i
I'd “

Function groups.

. Move forward and
backward using the '+
and = keys,

Move from one function
to the next with the ‘E'
key.

bedsched.cdr

Fig. 6.4  Schematic representation of Liquisys menu structure

Endress+Hauser 25



Operation liquisys CPM 221

Hold function: “freezes” the cutputs

The current cutput is |, frozen” in the setup mode and during quick calibration, i.e. the last curreat
value is constantly output. The dispiay shows the , HOLD" message. During automatic eperation,
afl contacts will go to their normal positions. Any alarm delay acoumulated will be reset 10 0"

This function can also he activated externally via a contact input (see chapter 4.4, , Connection™).

; Note:

% [ If the hold function is to remain active even after a power failure, the hold contact input
is to be used,

6.5 Operation example

Note:
:% Please refer to menu structure on fold-out back page.

Supposing the limit value for controlier output 2 were 10 ba set to 12 pH as the switching point
using the min. function, you would proceed as follows:

1 Select the “SetupCode” fisld (5.Cd = Setup Code).

E H
— | 5.d

==y Enter code 22 to access the configuration mode.

+ ce

—— 5Cd
—— Confirm the code. [ R oL |
E The instrument is now in setup mode, and the first function group GF 5

is selacted ("CF3" = Offset}. The hold function is active.

Select the “setpeint 2° function group {SP 2 = setpoint 2). )

26 Endrass+Hauser




Hquisys CPM 221

tj Select the , setpoint entry® function.

==y Change the setting, e.g. from 10 pH to 12 pH,

o Confirm the eniry.
E The instrument advances to the next function.

— Change the factory setting of
-+ “Hi* (upper limit = Max Function) to
“lL.o" (fowsr imit = Min Function).

r— Confirm the setling.
E The instrument advances to the next function
(HYS = hysteresis setling).

Return to the measuring mode by pressing

+ the '+ and '~ keys at the same time.
The hold function is deactivated.
'E

Endress+Hauser
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Operation liquisys CPM 221

o Select the , Setup Code” figld.

E cc

Sfd

) Change the code
+ {to any number) to block the access to the configuration function. C-“"
[y 5id

1 Confirm the {blocking) code entry.

E The instrument returns to the measuring mods. L:“{
Sfd

MERS

- D
w 9"

6.6 Auto/manual mode of operation

o) ]E’ Automatic operation
= Inthis mode of operation, the relays are controlled by the measuring transmitter.

ecz | When this key is pressed, limit 1 is displayed for 2 seconds, then imit 2 for another

D The limit settings can also be displayed in the measuring mode with the ralay shift key.
R
- 2 seconds. Then the display reveris {o the current measured value.

[ & |2 Switching to manual cperation

237 The instrument is switched to the manual modie by pressing the Auto / Manual key.
in this mode, the relays are switchad manually.
Press the *REL 1/ REL 2" key to toggle between the relays.

Note:
% e The manual mode must be enabled by entering setup code “22°.

e The current operating mode setting is retained even in the event of a power failure.

e The manual mode has precedence aver an exiernal hold request.

28 Endress+Hauser



lquisys CPM 221 Operation

Relay operation

Depending on the controller type selected, the relays can be controlled with the ‘+* and ' kays.
The current status or value Is shown on the second display tine.

Limit contacter:
The limit contacter is switched on with the '+ key and switched off with the

‘' key. The relay status remains in effect untit changed.

Puise length controller:
The keys change the duty cycle (and thus the ON period)

from G ... 100% of the preset period, e.g. to manually control a solenoid
valve.
The ON time is increased with '+ and decreased with '~

Note:

% The rminimum relay ON time

s 100 ms.

Puise frequency controlier: )
The keys change the pulse frequency from 0 10 the maximum frequency

sntered in the coniroller configuration (see chapter 7.4). This controlier type
can be used, for example, to manually control a sciencid-operated dosing
pump.

The frequency ig increased with '+' and decreased with '='.
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7 Instrument configuration

7.1 Offset adjustment £F5

This function group is used to change the offset and thus shift the electrode characterisgtic (pH
only). The setting range is approx, +/~ 2 pH at 25 °C.
The current measured value is displayed.

Note:
% This function group is not displayed during redox operation.

Field Selection / range Display Info
Sets the offset vaiue in pH. +/~ 2 pH relative
The measured valueg is to measurad The offset vaiue
displayed. value displayed is not resst
during calibration.
{OFS = offset) Defauit: 0 pH
Note:

% When an offset has been entered, this is indicated by the "Cffset” display slement in
the measuring mode.
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Instrument configuration

7.2

sensor.

2

Note:

Selection of temperature compensation 5&r of
This function group is used to select the temperature cotnpsnsation and to calibrate the Pt 100

This function group is not displayed during redox operation.

Fieid Selection / range Display Info
Switches the automatic on ATC
temperature compansation SETUP. - Hwe
ATC on or off (pH oFF ATC an
measurement only}.
(on ATC = ATC switched on) Rk
{oFF ATC = ATC switched off) " | Default: on
Eniry of a process temperature 99.125°%C sEwP H0E L MTC operation.
value for manual temperature E-”J- g Not displayed
compensation. . for ATC
{P.°C = process temperatuse) Detault: 25 °C pPof operation
Entry of & calibration -99..125°C W | MTC aperation
termperature value for manuat Not disp aved '
temperature compensation. q_J SU for ATCp aye
(C.°C = calibration E or ooperation
termperature) Default: 25 °C .k
Adapts the Pti00 signaibyan | 5. +5°C
offset vaiue (when using refetive to in I t displaysd
various quality classes). The absokute value L', G : o M}!%) aye
actual measured value is {ATC only) = o i
shown on the second display . N operation
fine. befault: 0 °C

Note:

2
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When switching between manual and automatic temperature compensation
{on Alc / oFF Atc), the temperature offset is reset to the default value {0 °C).

31



Instrument configuration

liuisys CPM 221

7.3 Limit contacter configuration 5P /5P 2

These function groups are usad configure the limit paramsters.
Programming for imits 1 and 2 is identical; therefore both function groups are covered by this

descripton,

2

Note:

If the coniroller function is disabled in the “Controlier” function group, the “Setpoint 1"
and “Setpoint 2" function groups are not displayed.

Field Selection / range Display Info

Entry of limit for controller Q.. 14 ph
V2 inpH/mV /% -1000 ... 1000mV

0..100.0%

Default:

lirnit 1:

400 pH/

500 mv /

10.0 %
(8Pt = setpoint 1 = fimit 2:
limit 1) 10.00 pH/
{SP2 = setpoint 2 = +500 mV /
fimit 2) 90.0 %
Determines the contact Lo
function Hi

Alf combina-
tions of the two
{Lo = MIN contact, activated cortacts, Lofl.o,
when valug drops below Lo/Hi, Hi/Lo and
limit) $EWEW L HYHL can be
(Hi = MAX coniact, H' sslscted
activated when limit is Defaults:
exceeded) Sempoint 1: Lo SPE
{SP 1/2 =setpeint 1/2) Setpoint 2:  Hi
a2 Endress-+Hauser
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Instrument configuration

Selection /

Field range Display info
Datermines the hysieresis for 0.1..1pH
limit contacter ¥/ 2 in 10 ... 100 mV . n “;_"; M
pH/mV /[ %. 1. 10.0%
MAX function: the contact is U'Su
activated when the limit is HY%
axcesded and deactivated
when the valug drops below the
limit minus hysteresis.
MIN function: the contact is
activated when the value drops
below the limit and deactivated Default:
when the value exceeds the fimit | pH: 0.5 pH
plus hysteresis. my: 50 mY
(HYS = hysieresis} %: bU%
Sets the pickup delay for 0.. 20008 ’“’—“-ssrT‘nEﬂ
contact 1 /2 when used as a )
timit contacter Ly
{On.d = On defay =
pickup delay) Default: 0 s fnd
Sets the dropout delay for 0..2000s G
contact 1/2 whenused as a
limit contacter Q
{OF d = Off delay = dropout
detay) Default: C s BF d

7.4 Controller configuration {nbr
This function group is used for controller configuration. These settings affect both confroliers.

General notes on setting the controtlers

The relays of the Liquisys CPM 221 measuring transmitter can be configured to function as a
limit contacter or as a proportional controlier.

e Limit contacter:

The relay in question is either picked up or dropped out continuously.

e Proportional controller:

The relay in question cutputs a pulsed signal that increases in intensity the more the
measured value deviates from the setpoint, until the signal reachas the maximum intansity.
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Two types of proportional controliers can be distinguished by the signal pulse they oulput:

e Puise length controlier:
Far from the setpoint, the relay is picked up for a lenger time. Close to the setpcint, the relay
Is picked up for a shorter tme. The period can be set. Pulse controllers serve to control
solenoid valves.

o Puise frequency controiler:
Far from the setpoint, the pulse frequency is higher. Near the setpoint, the frequency is lower.
The maximum freguency can be set. Pulse frequency controllers servs to control solencid-
operated dosing pumps.

Note:

% When setling the puise length contreller, the period can be adjusted from 0.5...20 s,
The minimum relay ON time is 100 ms.
When setting the pulse frequency controlfer, the maxdmum frequency is 120 rein.

Relay 1 Relay 2 Retay t Relay 2
MIN function MAX function MIN function MAX function
ey 100 % j}: Yh — e T L0 1 S s
50 % 50 %
- Xw 0% + Xy - Xw 0% + Xw
- I -1 R BT - ]
(o} Xp
Prop. Prop, 8P 1 SP2
band bard Xp =0 Kp=0

Fig. 7.1 Control characteristics of a proportional controller (left} and a imit contacter {right}

RELAY Pulse length RELAY Pulse frequency
fon

| TOFF g fon

ON 4 ON |

OFF OFF -
T Tirne et Tl Time [}

Fig. 7.2 Control characteristics of a putse length controller (left) and pulse frequency controller (right)
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(F.PF = max. frequency)

Default: 60 “/min

Field Selection / range Display info
Determines the controller type
for controller / limit contacter 1 | oFF
/2 I.Ct foFFis
{tYP = controller type) PLC selected, the
{oFF = controller off) PG + following
{L.Ct = limit contacter} functions are
{PLC = pulse iength controller) not shown.
{PFC = pulse frequency Default: L.Ct
controller)
Toggies between normally JEEN
closed and normally open En SETHE MM H1 Ot
function Eﬁ oot 'Z h
(rEL = retay function) fg‘gci » I8
{dEEn = deenergized El wing
y roo functions are
normally closed contact}
i not shown.
(En = energized, Default: GEE
normally open contact) etault: n
Determines proportional band | 10 ... 500 % (T
Xp for controlier 1/ 2 in pH/ of MR
mv /% fﬂﬂ See above
(PrP = proportional band) Default: 100 % P '-P
\ ) (Period for
Determmes the period _ pulse length SETF HOLE
in %) or max. frequencgy (in controller Iy
fmin), depending on the 0.5..208) LY
controller type Default: 10 s kPL
See above
(Max. freguency SR
for pulse
frequency 5 Q
o controiler 80 ..
(t.PL = period lsngth) 120 Yinin) FPF

Endress+Hauser
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7.5 Current output measuring range selection "9
This function group Is used to datermine the measuring range for the currant output.

Field Selection / range Display Info
Toggies the lower limit of the 0-20 S
current ouiput between 0 and 420 "
4 mA ‘1‘ = E Lf
{out = current output) Default: 4 - 20 mA out
H t:
Entry of pH or redox value for 8 r?iasuremen SETDF HOLD
0 or 4 mA {depending on " -
setting for lower fimit}. E ne
| ) ‘ Default: 2 pH difference
Caution! Fixed settings for "f to th
o . r. 0 the value
re0ox-%: &l 20 mA
2:{; = O_" 24 mi s | Must be at
o f o Orfn 0 mA Reciox-mV R lsast 1 oH
gﬁzo%\;\a) ue forJma & measurement: - I‘UU[" o |1 or+/-50
-1000 ... +10C0 mV mv.
(r. 4 = value for 4 mA at r L[
420 mA) Default: -100C mV
H :
Entry of pH or redox value for g ngia;;jlrement SETF BOD
20 mA. o P The
. . . ‘
g?j"(’)t:’;? Fixed settings for Default: 12 pH difference
poiiy ,-Eﬂ io the vaiue
0% =0/4mA at0/ 4 mA
100 % = 20 mA e | must be at
Redox-mV feast 1 pH
measurement: :gaa Wl or+~50
—1000..+1000 mV mv.
(r.20 = value for 20 mA) rl:-"B
T Default; +1000 mV
Note:
% Fatling assignmenis are possible (e.g. 4 mA — 12 pH, 20 mA — 6 pH);
the pH difference must be at least A1 pH.
If the value falis outside of the display range of -2 ... 16 pH,
the message ‘UR’ (Underrangs) or ‘OR’ (Overrange) appears.
38 Endrass+Hauser
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Instrument configuration

7.6  General instrument configuration {onf

This function group is used for general instrument configuration settings.

Warning:
All user settings are lost if the Instrument is reset to the factory default settings!
e This inciudes the settings in the other function groups!

(FLEt = flasting contact)
AL.C = atarm contact)

Default: Sta¥Y

Field Selection / range Dispiay Info
PH Y
Configuration of measuring S SEUF pokm
: PH + ASY {
transmitter for pH, redox-% or OF + % + SY P
redox-mV measurement. Sels OF + % + ASY H
the pH input to symmetrical or OP + mV + SY SH
asymmetrical. v
(PH = pH transmitter) Orf + MV + AS
(OrP = redox-% transmitter)
{(OrP+mV = redox-mV transm. )
(SY = symmestrical)
= icat
(ASY = asymmelrical) Default: PH + SY
o 2

Determines the alarm delay 0 0eo's SETOF WO
between the viclation of a imit
and the activation of the alarm 5'
relay. H]

d=al | td
(AL.d = alarm delay) Default: 0 s
Defines the alarm relay as a SdY S
steady or fleeting contact. Closing time
{StdY = steady contact) FLEt 5& d 'j for “fleeting

tr
L.L

contact” is 1 8.

Endress+Hauser
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Field Selection / range Display Info

Sets the electrode type (o GLAS T A;ter sach

glass or antimony. changs, the

AntY &LAS factory
This field is not available in E L calibration data
the redox mode, for zero and
slope arg

(GLAS = glass electrode) restored.

(ARtY = antimony electrode) Recalibration is

{EL = slactrode) Default: GLAS mandatory!

Use this function to resicre no s wm) | Warning: All

the factory settings for all & user settings

functions. YES na g

will be
(no = do not restora}
{YES = restore) d E F overwritten by

{JEF = default = factory the factory

settings) Default: no defaults!

7.7 Calibration of measuring transmitter £8: eu

This function group is used to calibrate the measuring transmittar. The correct calibration routing
appears depending on whether the instrument is configured as a pH or redox measuring
fransmitter.

Caution:

it the calibration is aborted after the first of two values (return to the measuring meds)
or if the calibration is fautty, the calibration data will continue to be used. A calibration
error is indicated by an "ERR” and a flashing slectrode symbol on the display.
Rapesat the calibration!

Note:

% Calibration errors can have two causas:

* The measured value signal is unstable.

* Buffer solution used up: Replace the buffer solution with a fresh one,

¢ Elsctrode too old or damagedt: A log with the data for the zero point and slope in
mY/pH kept by the user continuously for each callbration provides informaton on
elecirede ageing.

if the slope of a glass electrode is below 38 mV/pH or if the slope of an antimony
electrode is below 25 mV/pH, the electrode must be checked and replaced if
necessary.
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pH calibration

During the calibration with manuai temperature compensation, the instrumant aytomatically
switchas from the preset process 1o the calibration temperature. The instrurnent switches back
10 the process temperature upon leaving the “Calibration” function group (refer to chapter 7.2

for setting the two lemperature values).

7

Description

Display

Info

Cali

bration with buffer 1

The +/- keys can be used to adjust
the buffer value,

The value is shown on the lower
display line.

The previously set buffer
value is reused for the next
calibration.

Place the electrode in the buffer.
When working with ATC, the
temperature sensor must also be
immersed in the buffer solution.

puff.ogr

In the case of symmetrical
high-impedance
measuremsnt, a connection
between the potential
matching connector and the
buffer must also be
estalished, e.g. with a wira.

Siart the catibration by pressing the
‘E' or 'CAL' key. The electrode
symbol and 'CAL start flashing on
the display.

The value is accepted as soon as it
is stable or confirmed by pressing
the 'E’ or 'CAL key.

Repeat the procedurs with the other
buffer solution to calibrate value 2.

A calibration error produces
the ,ERR" message. Repeat
the calibration or exit the
function group in this case.

Calibration with buffer 2 (like buffer 1)

After completing the calibration, the
values for slectrode siope and zero
point ars displayed.

To digplay these valugs without
calibration, select the Calibration
function group with the code 0"

BAL READY

587 .
iae

HoLD

Iow

Defaults:

59.1 mV{pH

7.00 pH (glass)
1.00 pH {antimony)

The values for the slope in
mV [ pH and the zero point in
pH (referred o 25°C) are
determined anew during
each calibration.

in the case of the quick
calibration, the ingtrument
immediately switches {0 the
maasuring mode after
calibration,

Endress+Hauser
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Redox - % calibration

For calibration, madium samples are placed in twe containers, The contents of the first container

is detoxified. The contents of the second container remains unchanged.

Note:

% The calibration range Is . 1000 mV, the minimum difference 60 mv.

Description

Display

info

The "toxic” sample is used ic set a

refative value of 80 %.

The "non-foxic” sample is used io

set a relative value of 20 %.

Default values: 0% = -1000 mV
100 % = +1000 mV

Potential malching is required
for symmetrical measurement.
{C.1 = 80% calibration valus)
(C.2 = 20% calibration value)

Start the calibration by pressing the
‘E* or ‘CAL" key. The electrode
symbol and 'CAL start flashing on
the display.

HaLa

The % value to be calibrated

The value is accepied as soon as it
is stable or confirmed by pressing
the 'E' or 'CAL’ key. Repeat the
procedure with the “toxic” sample 1o
calibrate value 2.

CAL

HoLa

A cslibration error produces
the , ERR" message. Repeat
the cafibration or exit the
function group in this case.

The completion of calibration is
indicated by the display element
“READY”,

CAL REATY

2
= £e

in the case of the quick
calibration, the instrument
automatically returns fo the
measuring mode.

40
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Redox - mV calibration

The measuring instrument has a calibrated mV display range. An absolute mV value is set with a
single buffer solution (adaptation of measuring chain cffset). A buffer sofution chosen by the
user, preferably for 225 or 475 mY, is used.

The maximum permissible calibration offset is & 200 mV.

Description

Display

Info

Fiace the electrode in the selected
buffer solution. The '+ and » keys
can be used to set the exact mV
value. Accept with 'E' .

Default: mV factory calibration vaiue

Potential matching is required
for symmetrical measurement.
(C = catibration value.)

In the case of the guick
catibration, the instrument
automatically returns to the
measuring mode.,

The completion of calibration is
indicated by the display element
"READY”.

In the case of the quick
calibration, the instrument
autornatically returns to the
measuring mode.

Caution:

calibration datat

Endrass+Hauser

Only one buféer solution is required for calibration in the redox - mV operating mode.
- Any altempt to use two buffer soiutions during calibration will inevitably result in faulty
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8 Diagnostics

Warning:
A Ajarm signalling devices must have an Independent power supply to permit
alarm signaliing in the event of a power failure!

8.1 Alarm

An alarm condition exists when the measured value
- exceeds the upper Emit or
~ stays below the lower limit
for a period which excesds the alarm delay setting.

Effect:
¢ Alarm LED ison
e Alarm contact (41 /42) is closed

8.2 Errors
Editing error

If values outside of the permissible value range are entered when editing a configuration setting,
the "ERR” symbot on the display flashes briefly.

Temperature error

A temperalure error is signalied when
- the temperature sensor cable is defective, or
~ when g temperature Is measured that lies cutside the measuring or ATC rangs.

Effect:

® Alarm LED is on

 Alarm contact (41 / 42) is closed

® Symbol “ERR” is displayed

e Symbol "ATC” flashes on the display

Note:

% Temperature error monitoring only takes place
when the temperature measurement is enabled.
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System errors

Internal commurnication errors lead 1o the display of a system error, The message “Err.” and a
one-digit error code flash on the main parameter dispiay field.

1. EEPROM emor
2 Internal communication error

Effect:

* AlarmLEDison

o Alarm contact {41/ 42) is closed
& Hold functon is activated

If the systern error cannot be eliminated by switching the power supply to the instrument off and
back on, the instrument must be sent to the competent Endress+Hauser sales agency for
servicing.

Error message in the event of AD converter overflow

Effect:

s Symbol "ERR" is displayed

s Alarm LED is on

e Alarm contact {41/ 42} is closed

To eliminate the error, check calibration, offset setting and measuring input wiring.
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8.3 Possible faults in measuring mode and remedy

Cause

Analysis / remedy

Measuring chain zeropoint cannot be adjusted

Reference system poisoned or diaphragm
blocked

Connect another combination electrode or
reference electrods; possibly clean or grind
down diaphragm.

Measuring tine open

in the case of a shert circuit at the BNC input
socket or the instrument input terminals, the
zero point (pH 7) should be adjustable. The
symmetrical measurement also reguires a
potential matching connection.

Electrode asymmetry voliage excessive

When the input terminais are short-circuited,
the zero point should be adjustable. Clean
the diaphragm or connect a new selectrods,

Grounding error, e.g. potential matching
despite asymmetricai connaction, or no
potential matching in case of symmetrical
measurement

Check connection type and satting
(symmetrical/asymmetrical).
Perform measurement in & plastic containar.

No siope

Hairling crack in the spherical glass cap at
the tip of the pH glass electrode

Replace electrode,

Shunt or short circuit in the measuring line or
terminals

Check measuring line and terminals and
replace if necessary.

Maisture in cable or electrode connsctor

Replace measuring cable or connector.
Drying the cable is not sufficient!

No change in display value or creeping display,
slope adjustment impossible

Electrode glass membrans exiremely soiled
or grease deposition

Connect another electrode; possibly clean or
grind down diaphragm.

Creeping display due 10 ageing of glass
electrode membrane

Try with another elecirode or check slope
with pH simulator,

Insulation damaged on / in assembly
connection head or in measuring line

if possible, connect electrode directly to pH
instrument or check with pH simulator,

Measuring amphfier resistance too low

Check with pH simulator,
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Diagnostics

Cause

Analysis / remedy

Stable but incorrect display vaiue

Measuring chain not immersad in medium or
air cushion (foam) in flow assembly

Check calibration with bufier solution.

Short to ground in or ony instrument

Zerc can be adjusted when measuring buffer
sotution, but immediately drifts in a grounded
medium. Test: immerse ground line in buffer
sofution.

Glass electrode broken; invisibie hairline
crack?

Replace slectrode.

Measured values fluctuate

Measuring cable subject 1o interference

Use measuring cable with dual screen
(e.9. CPK 1 or CPK 2}
possibly change line routing.

Diaphragm Blocked

Clean diaphragm gr use new slectrede.

Electrode broken

Check electrods for visible damage; possibly
replace electrods.

Unwanted potential in medium

Asymmetrical input: connect medium o
protective sarth (PE). Use symmetrical
high-impedance input and connect potential
matching pin.

Glass electrode broken; invisible hairtineg
crack?

Replace electrode.

No potential matching with symmetrical
high-impedance connection

Check connection of potential matching pin;
connect if necessary.

Alarm message cannot be cleared

Continuous violation of limit or temperature
gensor defective

Check temperature sensor, electrode and
connections.

Tne alarm message cannot be cleared on
the instrument! The alarm message is
cleared automatically as soon as the cause
of the alarm condition ceases to exist.

Endress+Hauser
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9 Maintenance and service

91 Cleaning

Use a soft cloth and soap solution to ¢lean the front of the fisld housing and the membrane
keyboard.

Caution:

Even if the instrument becomes very dirty (e.g. from paint or varnish) do not use
agressive cleaning agents such as thinngr or acetons!

9.2 Repair
Replacing a biown fuse

Disconnect the instrument from the power source. Loosen the screw on the rear of the instru-
ment and pull the plug-in unit out of the housing halfway. The fuse is located on the right board
betwesn the transformer and the rear of the instrument.

Further repairs

Alt further repairs may only be carried out directly by the manufacturer or through the
Endress+Hauser service organisation. An overview of the Endress+Hauser sarvice network
can be found on the back cover of these operating instructions.
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10 Appendix

10.1 Technical data

pH measurement

Measuringrange (MR} . . . . . . pHO .. 14
Displayrange . . . . . . . . -2 ... +16 pH with indication of MR violation {upper / lower mit)
Measured value reésolUtion . . . . . . . . o L e e e pH 0.01
Deviation of indication ™ . . . . . . L L max. 0.5 % of MR
Reproducibifity ¥ . . . . max. 0.2 % of MR
Reference temperature . . . . . . . . . . oo +25°C
PHORSBIIANgE . . . . . . . o +2 pH
Slope adjustment

Glass . . . .. . ... ... 38.0...85.0 mV { pH {nominal value 59.16 mV / pH}

Antimony . . . . ... 25.0 ... 850 mV / pH {nominal valus 59.16 mV / pH)
pH signal input

input resistance for nominal operating conditions . . . . .. ... »1x10%Q
pH signal output

CUMENrange . . .« . o . v v o v v e 0/4..20mA

Measurement deviaion ¥ . . . L L max. 0.76 % of MR

e =« J S PP max. 500

Quiptrange . . . . . o adiustable, minimum A 1 pH
Redox measurement
Display and measuningrange . . . . .. . . . . .. .. -1000 ... +1000 mV /0 ... 100%
Measured value resclution . . . . . . . . e e 1mV/01%
Deviation ofindication ¥ - . .. L max. 0.5 % of MR
Reproducibility L max. 0.2 % of MR
Redoxoffsefrange . . . . . . . . . . o %120 mV
Redox signal input

input resistance for nominal operating conditions . . . . ... ... ... >1x 100
Redox signal output

CUTEMETANGE .« . o v o o o e e e e 0/4..20mA

Measurement deviation ! . . . . L max. 0.75 % of MR

LOBA . . . e e max. 500 Q

Output range

absoiute (MVY . . . . . L L adjustable, minimum A 50 mV
relative (%) . . . . fixed, 0... 100 %

Temperature measurement
TOMPErature SBNSGH . . . . . . . . . e e Pt 100 (3-wire connection)
Measuring range /ATCTaNge . . . . L. . Lo 9.9 .. +125°C
Measured valug resOlUtion . . . . . . . e 01°C
Deviatonof indication ¥ . . . . L L. max. 1.0 % of MR

1}Acc. 1o DN IEC 746 part 1, for nominal operating conditions
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Limit, controller and alarm functions
Limit contacter

Pickup /dropout defay . . . . . . . .. L 0..20008
Controller

Function (adiustable) . . . ... ... ... .. pulse tength / pulse frequency contraller

Controller characteristic . . . . . . . . L, proportional

Propottional band . . . . . .. ... 0 ... 500 % of upper range value

Adjustable period with pulse length controfler . . . . . . ... L. 05..20s

Adiustable frequency with pulse frequency controller . . . . . . . . . .. 80 ... 120 Yin
Hysteresis for switchad contacts

pH/redoxmV/redox% ... ... ... . ... C1. tpH/10..100mV/1..100%
Alarm

Funciion (switchable} . . . .. .. .. .. ... ..., steady contact / fleeting contact

Alarmdelay . .. . . 0..2000s
Electrical data and connections
Voltage supply AC . . ... . ... . 247100/ 1157200/ 230V AC, +10/-15%
Freguency . . . ... .. . ., 48 ... 82 Hz
Currentconsumption . . . . . . ... L max. 7.5 VA
Auxiliary voltage output

Quitputvoltage . . . . . . . . . . L, 15V +~06Y

Outputocurrent . . . .. ... max. 10 mA
Contactoutputs . . . . . . . ... ... ... .. ... potential-free changeover contacts
Switching current

Withohmicload (coso=1) . . . . . . . ... . .. max. 5 A

Withinductive load (cose=04) . . . . . . . .. .. ... ... max. 3 A
Switchingvoltage . . . . . . . ... .. max. 250V AC, 30V DC
Switching power

Withohmicload (cose=1) . . . ., . .. ... ... ... max. 1250 VA AC, 150 W DC

Withinductive load {cose=04) . . .. . . ... . ... . . max. 500 VA AC, 20 W DC
Signaloutput . . . . .. L 0/4 .. 20 mA, galvanically separated
lsolation voltage, signaloutput . . . . .. L. L max. 2500 Viams
pHfredoxinput . . . . . BNC socket
Terminals . . ... .. . ... .. ... ... .. plug-in terminal biocks, 3, 9 and 12 poles
Conductor cross saction . . . . . . . ... max. 2.5 mm?
Mainsfuse . ... ... .. ... ... ... ... ... fine wire fuse, medium, 250V /1A
General technical data
Measured value display . . . . . LC dispiay, two lines, 4 and 3 1/2 digits, with stalus symbols
Electromagnstic compatibility (EMC)

Emission . . . .. . according to EN 50081-1

mmunity . ... according to EN 50082-1
Nominal operating conditions

Ambienttemperatre . . . . .. L. L .. +80°C

Relative hurmidity . . . . .. . ... ... ... ... ... 1C ... 95 %, non-condensing

Voltage supply, AC . . . ... ... 24 /100 /115/200/ 230V AC +10/-15%

Frequency . . . . . . . 48 ... B2 Hz
Limit operating conditicns

Ambienttemperature . . . ... L -10...+80°C
Temperature for storage and transport . . . . .. .. L., ~25 .. +65°C
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Physical data
Dimensions
Housing for panel mounting (HxWxD) . .. .. ... ... ... .. 96 x 96 x 145 mm
Installation depth . . . . . . . . L approx. 175 mm
Figld housing (HxWxD) . . . .. .. ... oo 204 x 155 x 215 mm
Weight
Liguisys CPM 221 (housing for panel mounting) . . . . . . . . . .. . . . .. max. 0.7 kg
Liquisys CPM 221 withfield housing . . . . . . . . . .« . . oo 0 max. 2.3 kg
Protection class
Liguisys CPM 221 {housing for panel mounting) . . . . . . . IP 54 {front) / 1P 30 (housing)
Field housing . . . . . o o o e P65
Materials
MOUSING - . o o e polycarbonate
Frontmembrang . . . . . . . . . e e polyester, UV-resistant
Fleldhousing . . . . . . . . . . e peolycarbonate
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10.2 Index

A E

Accesscode . ... ..., 3 Electrical connection . . . . ..., .. 12,13

Accessories . . . . . .. L L. 7 Electricatdata . . ., .. ... .. ... .. 48

Alarm .. oL 3 Electrode connsction . . . . . . ... ... 14

Alarmdelay . . .. ... o000 37,49 Electrodesiope . .. .. ... . ... ... 39

Antimony electrode . . . . . . . ... ... 38 Efimiration of faults . 44

Areas of application . . . ... ... . ... 4 [Error during calibration . . . .. ... L. 38

Assemblies . .. ... ... ... 58 Emormessages . ... .. ... ... . 42

ATC .. .o 3

Auto /manual mode of operation . . . . . . 28 E

Automnatic operation . . ... ... ... 28 Factorysettings . . ... .. ... .. ... 19
Falingassignment . . . . . .. .. ., ... 36

B Faults . .. ... ... ... .. .. . ... 44

BNCconnector . . . . .. ... ... ... 12 Firstpowsr-up . .. .. L L L L 19

Buffer solutions . . . .. . ... ... 8,39, 47 Functioncheck .. ... ....., . ... 20

Calibration . . ... .. .. ... . ..., 38 General instrument configuration . . . . . . 37

Calibrationerror . . . ... ... ... 38, 38 Generaltechnicaidata .. . . . ... ... 49

Cleaning . .. ... . ... .. ...... 46 Glasselectrode . . . . .. .. .. ... .. 38

Cleaningagents . . . ... ... ... .. 48

Configuration . . . . . .. ... ... . 30-41 H

Connection . . . .. .. ..., .. .... 12 Hoidfunction. . . . . ... ... ... ... 26

Connection accessories . . . . .. .. .. 17 Hysteresis . . .. . ... . ... ... 33

Conmections . . . . .. ... ... ... . 48

Contactfunction . . . ... . ....... 32

Controf characteristic . . . . . . .. .. .. 34 ldentificationcard . . . .. ... ..., 9

Controller characteristic . . . . ., ., . .. 48 Immunity to interference . . . . ., . . . .. 3

Controiler configuration . . . . . .. . . .. 33 Importantfeatures . . . . . ... .. ... 5

Controllersettings . . . .. .. ... ... 33 Incorrect digplayvalue . . . . ... L., 45

Controllertype . . . . . .. ... ... .. 36 Instrument configuration . . . . . . .. 3C- 41

Current output rmeasuring range . . . . . . 36 Instrument connections . . . ... L. L L. 12
Instrument variants . . . ... ..., L. e

D

Deseripiion . . . . .. ... ... ..., 4-8

Deviation of indicaticn . . . . . .. .. . . 47 Junctionbox . ... .. L. 17

Dimensions ., . . . ... ... ....... 49

Display . . ...... ... .. .. .... 21 K

Display and measuring range . . . . . .. 47 Keys . . .. .o 21,23

Displayrange . . . ... ... ... ... 47

Disposat . .. .. ... ... ....... 7 L
LEDs o oo 21
Limit and controller functions . . ., . . . . 48
Limitcontacter . . . . . .. .. ... . ... 3z
Limitmonitor . . ... .. ... ... .. 33
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M S

Mains disconnecting device . . . . . . . . 12 Safetydevices . . . . . .. ... 3

Mainssupplytype . . . . .. ... ... .. 8 Sefftest . .. ... 19, 20

Maintenance . . . . . ... .. L 46 Service ... .. Lo e 48

Manual operation . . . . . ..o 28 Serviceneitwork . . . ... 48

Materlals . . . . . . .. .. .. 49 Setupmode . . . ... L 25

Maxcontact . . . . . .. .. ... ... 32 Slope .. ... 39, 44

Measured value resolution . . . . .. . .. 47 Startup ... 18-20

Measuringrange . . . . . .. . . . .. .. 47 Storage . . . . . 9

Measuring system . . . . ... ... .. 4 Storage temperature . . . ... ... 48

Mincontact . . . .. .. ... 32 Symmetrical / asymmetrical . . . . ... 14

Mounting . . . . . .. .. 10

Mounting accessories . . . . . . . ... 11 71

Mounting brackets . . . .. .. ... . .. 10 Technicaldata .. . . ... ... .. . .. 47

MIC .. 31 Temperature compensation . . . . . . . .. 31
Temperature sensor . . . . . . . . . .. .. 47

O Terminal block . . . .. ... .o 12

Offsetadjustment . . . . . . ... ... 30 Test .. ... 20

Operatingconcept . .. .. .. .. .. .. 24 Tansport . . . . ... 9

Operating elements . . . . . .. .. . .. 21 Troubleshooting . . . . . . ... . .. 42 - 46

Operationexampls . . . . . ... ... .. 26

Operatorinterface . . . .. . . .. .. .. 21 u

Ordercode . . . . . .. . . 6 Unpacking. . . .. . ... ... ... ... 9

P w

Packaging . . . .. .. ..« ... ... 17 Wallmounting . . . . . ... . ... . .. 10

Paneimeounting . . . . . ... .. ... .. 10 Weather protectioncover . . . . . . . . 10, 11

pH / redox value for 0/ 4 mA 36 Weight . ... .. ... 49

pH fredox value for 20mA . . . .. . .. 35

pHcalibragon . . . . . ... .. ... . . 39 z

pHelectrode . . . . . . ... .. .. ... 14 Zeropoint . .. ..o 39

Potential matching . . . . . . . . . . ... 39

Potentlal matchingpin . . . . . ... . .. 14

POWEI-UD . o o v 18

Programming . . . . .. ... .. ... 25

Proportional band . . . . . . . .. .. 35,36

Proportional controfler . . . . . . . . . .. 33

Protectionclass . . . . . ... . ... .. 48

Pulse frequency controller . . . . . . . .. 34

Pulse length controlier . . . . . . . . . .. 34

R

Redox calibration . . . . . . .. ... .. 40

Redoxelectrode . . . . . ... ... ... 14

Reference temperature . . . . . . . ... 47

Relays . .. .. ... oo 29

Repalr . . ... ... ... . ...... 46
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Display Abbreviation for Meaning Page
Hf_ E alarm contact Alarm contact 37
Hid alarm delay Alarm delay 37

R n ": 3 antimony electrode Antimony electrode 38
RS l__; asymmeiric ngnmerzzg;cai electrode a7
FH: c automatic tgmperature Automatic tfsmperature 31

compensation compensation
": . 0,‘: calibration °C Catibration temperature 31
,'_- i ,' cal1 Redox sample 1 40
{: E—' cal 2 Redox sample 2 40
E HL calibration Function group ‘Calibration’ 38
{_— { calibration code Calibration code 24

{ r'"’: | controller Function group ‘Controller’ 33

E (afx] F configuration Fé}gg‘gg {g;gﬁ? 37

d E E 7 deenergized Normally closed contact 35
d E F default Factory settings 38
E f_ stectrode Electrode 38
E r energized Normally open contact 35

FLEE | flesting contac: Fleeting contact a7
F_ P F frequency Max. frequency 35

5,‘_ H 5 glass slecirode Glass electrode 38

H e Uppsr fimit 32
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Display Abbreviation for Meaning Page
H 35 hysteresis Hysteresis 33
f_f: L‘ limit contacter Limit contacter 35
L 0] low Lower limit 32
no no Do not restore defaults 38
B Fd off delay Drepout delay 33
OF F off {controller f ATC) Controlier / ATC off 29, 31,35
B F S offset Offset 30
o on Controlier / ATC on 29, 31
Ond | ondesy Pickup delay 33
G r© over range Display range excesded 36
0 r P oxygen redox potential Redox potential 37
o Ut current ouiput Current output 36
P F (: pulse frequency controlier Pulse frequency controller 35
Pf_ { pulse length controtler Pulse length controller 35
R 0{: process °C Process temperature 31
PH pH pH 37
P ' P proportional Proportional band 35
r_a range 0 mA Value at O mA (0...20 mA)} 36
Y range 4 mA Value at 4 mA (4...20 mA) 36
20 | rengezoma Value at 20 mA (0/4..20mA) | 36
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Display Abbreviation for Meaning Page
r E "_ relay Relay function 35
rn Function group ‘Measuring
9 range range’ 36
5[ d setup code Setup code 24
or o Function group
SE '!- L | setiemperature °C ‘Temperaiure compensation’ 31
SP ! | setpoint Lirit 1 32
SP2  sewpoini2 Limit 2 32
5 t d 9 steady Steady contact 37
. Symmetrical electrodes
5 '_-f symmetrical connBction 37
EPL | oerodlength () Pericd 35
L— HP type Controller type 35
H r© under range Value below dispiay range 36
BE 5 yes Restore defaults 38
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Measuring made
{normal cperation}

liquisys
CPM 221
Menu structure

Tha display screens shown in this overview are examples
and may be different during operation.
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