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General information liquisys CLM 221

1 General information

1.1 Symbols used

Warning!
This symbol alerts to hazards which may cause serious injuries as well as damage
2 o the instrument, measuring system or other equipment if ignored.

Caution!

This symbol alerts to possible malfunction due to operator error.

Note!

% This symbol indicates important items of information.

1.2 Conformity statement

The conductivity measuring transmitter Liquisys CLM 221 has been developed and
manufactured in accordance with the applicable Zuropean standards and directives.

Note:

%} The corresponding certificate of confarmity
may be requested from Endress+Hauser.
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liquisys CLM 221

2  Safety

2.1 Intended use

The measuring transmitter Liquisys CLM 221 is & field-lested and reliable measuring instrument
for determining the elecirolytic sonductivity or specific resistance. It is equipped with & current
output and twe switched outputs for connection o automated process controliers.

2.2 General safety notes

Warning:
A + Operation of the device in a mannst other than as described in these operating
instructions can lead to unsafe and improper functioning of the measuring system,
e The instrument must only be used as a panel-mourited device or in conjunction with
the optional field housing.

Instaliation, start-up, operation

The Liquisys CLM 221 instrumsnt has been designed for safe operation according to the state of
the art in engineering and in accordance with the applicable regulations and EC directives; see
"Technical data”. However, if used improperty or other than for the intended purpose, it may
pose a hazard, €.g. due 1o impropser connection.

installation, electrical connection, start-up, operation and maintenance of the measuring system
must therefore be performead axclusively by frained speciaiists authorised by the system
operator. This personnel must have read and understocd these operating instructions

and must achers to them.

2.3 Safety devices

® Access code:
Unauthorised access o the calibration and configuration data of the measuring transmitter is
effectively prevented by access codes. The instrument settings 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 activaie an alarm.”
This condition is indicated by an LED on the control pansl and via a switched output.
The alarm contact has been designed as a fail-safe switch, i.e. the alarm condition will be
immediately signalled in case of a power failure, The alarm contact is also activated by
internal errors {see 8.2).

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

# Immunity to interference:
This instrument is protected against interference, such as pulse-shaped iransients. high
frequency and electrostatic discharges, according to the applicable Eurcpean standards,
This is only valid, however, for an instrument connected according {0 the notes in these
operating instructions.
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Description liquisys CLM 221

3 Description

3.1 Areas of application

The measuring transmitter Liquisys CLM 221 Is suitable for measuring and control tasks
in the following areas of application:

o Water reatment

e Llitrapure water monitoring
¢ lon exchangers

& Reverse osmosis

¢ Cooling water desalination

3.2 Measuring system

Liquisys CLM 221 in
field housing (accessories)

CLS 19
R I 1 T —
2 limit tact
- ::> imit contacts
s :"> 1 alarm contact
OEse— /4 ... 20 mA
aiali e —
18V | i
L = :> supply voitage
e Immersion En <: HOLD
assambly
CLA 111 <: Power supply (mains}
Meas. cell OLS 24 Measuring cable

e.g. KMK

with integr. £t 100

Im221sys.cdr

Fig. 3.1 Example of a complete measuring system
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liguisys CLM 221 Description

A typical measuring system consists of;

e & conductive conductivity measuring cell with an integrated temperature sensor #t 106
e zn additionat temperature sensor Pt 100 if used with conductive conductivity measuring celis

without an integrated temperature sensor

e an appropriate conductivity measuring cable
¢ the measuring transmitter Liquisys CLM 221 as a panel-mounted instrument

or with the field housing (accessories)

Note:

% Connection of inductive conductivity measuring cells and 4-electrode measuring cells

o the CLM 221 is not possible.

3.3 Important features

a 2 9 © 5 & & & @ 3

10 conductivity measuring ranges from 0 ... 2.000 pSjcmto 0 ... 200.0 mS/cm
2 resistance measuring ranges, 0 ... 20.00 MQ.cm and 0 ... 2.000 M&.cm
Temperature measurement from -9.9 ... 125 °C

Easy to read, two-fine display

Simple configuration with only threa keys

Conflguration protected by access code

Quick calibration using the "CAL” key

Lirmit contacter function with two switched outputs

A switched output for alarm signalling in cases of limit violation or temperature sensor failure
A current output with selectable measurement range, switchable between
0.. 20 mA and 4 ... 20 mA proportional

e Automatic "hold” function to "freeze” the cutputs during calibration and configuration

"Hoid” function can be controlled externally via a galvanically separated contact input using
an auxilfary voltage

Endress+Hauser 5
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ligquisys CL.M 221

3.4 Instrument varianis

Order code

Type
221

'7
CLM 221 -

FPanel-mounted instrument, 86 x 86 x 145 mm, protection class 1P 54 {front)

Measuring range

CD Measuring range 0.0 uS/cm ... 200.0 mS/cm
Measurement of specific conductivity

MM Measuring range 0.00 .., 20.00 M£-cm
Measurement of specific resistance

YY Special version

200V AC,

24V AC,

100 V AC,
Special version

v

«= complete order code

Power supply
0 230VAC, 50 /60 Hz
115 V AC, 50 /80 Hz

Additional features

1

2

3

5

9

10 Base version

20 Muoisture protection lacquering
99 Speclal version

V

50/ 60 Hz
50/ 60 Hz
50 /60 Hz

ENDRESS + HAUSER

Liquisys C €

order-code

serial no, :

CLM221 - CDO10
GBo0oo1 375

input / Elngang :
L : §.000 uSfem .. 200.0 miS/cm
Temp : 99 ..+ 125 °C

autput f Ausgang :

4 .20 mA

mains f Netz :
230 VAC, 50/60 Hz, max. 7.5 VA

protection class / Schutzart ©

1P 54 ( front )

Using the order code on the nameplate of the
instrument, you can identify the device variant
and the mains supply type.

Im221typ.cdr

Fig. 3.2 Nameplate of Liquisys CLM 221
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liuisys CLM 221 Description

3.5 Accessories

Endress+Hauser offer a wide salection of matching conductivily measuring cells for the Liguisys
measuring instruments which are designed for special applications. The following teble gives a
rough overview.

Overview: Conductive conductivity measuring cells with 2 electrodes

H-aus-e.cdr

E us = m8 t

i
!_U!trap._ High-purity

water water . Industrial we:zter—-—]-—“'\"'slste

water ——!-——-— Concentrates —_[

Fig. 3.3 Qverview of condugtive conductivity measuwring cells with 2 electrodes from Endress+Hauser

Endress+Hauser 7



Description

liquisys CLM 221

Immersion assembly

Areas of
Type Features application
Immersion assembly with DN 100 flange, Open and
Dipsys bayonet mounting for fast installation and removal clgse d
of measuring cell, ;
CLATH integration of Chemoclean measuring cell cleaning tcaonnkt?mers and
system is possible without modification
Field housing
Type Features Order number
For instaliation of CPM/CLM 221
Field housing Dimensions (B x W x D) 204 x 165 x 215 mm 50054413
Ingress protection 1P 65, for wall and post mounting

Calibration solutions

Precision calibration solutions for conductivity, accuracy % 0.5 % at 25 *C, bottle with 500 mil.

Type Conductivity at 25 °C" Order number
CLY 11-A 74.0 uS 50081902
CLY 11-B 149.6 uS 50081903
CLY 11-C 1.406 mS 50081904
CLY 11-D 12.64 mS 50081905
CLY 11-E 114 mS 50051906

" values may vary due to manufacturing tolerances. The accuracy is given for the value
specified on the bottle

Endress+Hayser




liquisys CLM 221 Installation

4 Installation

4.1 Storage and transport

The packaging material used to store or ransport the instrument must provide shock and
moisture pretection. Optimal protection is provided by the original packaging materials.
Conformance with the ambient conditions (see technical dafa) must be assured.

4.2 Unpacking

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

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

Cuantity delivered

Instrument type and version according o the namepiats (see chapter 3.4)
Accessories

Cperating instructions

identification card(s)

@ o 3 s 0

included in delivery:

e Flat gasket

e Mounting screws

e 3-, 9- and 14-pole terminal blocks

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

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

Endress+Hauser 9



Installation hquisys CLM 221

43 Mounting

Panel mounting of Liquisys CLM 221

The Instrurment s fastened using the mounting screws supplied with the instrument
(see figure 4.1). The required mounting depth is approx. 175 mm.

Mounting cutout ace. to DIN 43700 Flat packing (included in delivery)

7 o

92+G.5

96

go*is
90

|

I
I
I
|
|
2l
|
|
T
|
|
i

. 7 % '

tm223ed2.car |

aps. max. 45 1: i
25 139 8

1

Fig. 4.1 Panel mounting of Liquisys CLM 221

Wall mounting of Liguisys CLM 221 with optionai field ho'using

The brackets and screws for wall mounting are contained in the shipment. Install the brackets
onio the rear of the instrument. The dimensions of the mounting holes are shown in figure 4.2,

Warning:
H For instaliation in the feld, weather protection cover VH3 is required
(see mounting accessories}). The protective cover is suitable for wall or post mounting.

180
—
IEM==—i = ;
=SR] R = i g
y ] J

O
O

228

)
|
|
I

136

Fig. 4.2 Wall mounting of Liquisys CLM 221 with optional field housing
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liquisys CLM 221 Installation

Post mounting of Liquisys CLM 221 with optional field housing

Additional reguirements: post mounting kit
(see mounting accessories). Install the post

— mounting kit on the rear of the instrument,
? @ : J i o Instatlation is possible on horizontal or vertical
gl L N pipes. The maximum pipe diameter is 65 mm
& v [ (see figure 4.3).
Y o @ o

s

Pm2a0-05.0ddr

Fig. 4.3  Post mounting of Liquisys CLM 221
with optional field housing

Mounting accessories

Weather protection cover VH3

Weather protection cover for installation

on field housing.

Dimensions: 245 x 200 x 310 mm (Hx W x )
Material: plastic

Order no.: 50003254

Post mounting kit

Retrofit kit for mounting the fieid housing on
horizontal of vertical pipes (max. & 65 mm)
Materiak galvanised stesl

Order no. 50003244

vh3.eps

Fig. 4.4  Weather protection cover VH3
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44 Connection
Warning:
A ¢ The connection to the mains may only be performed by properly trained speciatist
personnel.
¢ The instrument must be grounded before start-up!

# A clearly identified mains disconnecting device must be instalied close to
the instrument..

® Before conneciing the instrumant 1o the mains, make sure the mains voltage
matches the vollage rating on the nameplate.

e Live components can be touched through the vant slots in the housing and the
openings on the rear of the housing. Do not insert 1ools, wires, etc., in these siots.

Instrument connections

Connections are carried cut on the rear of the
instrument

e for conductivity measuring cells, auxiliary
supply voitage, temperature sensor,
switched "hold” input and current output
via the removable 14-pin terminal block,

e for the limit contacter relays and alarm
contaci via the removable 9-pin terminal

block,
¢ for the power supply via the removable

Sesiss/ssele)

41 42 43 57 58 58 47 48 49

Ses/sss/ojsvssis s
IEZE 2R LB S 1L 2L ELON S 99 98 ¥8 £8

=1l 3-pin terminal block.
zi[CHE
Ix & [OlL E The max. conductor oress section is 2.5 mm?,
B See figure 4.6 for terminal assignments.

Fig. 45 Position and designations of the
connecticns on the rear of the instrument
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liguisys CLM 221

Installation

Connection diagram

Conductivity _m‘.ll.mcﬁfim_ﬂ_ K
measuring .
cell e il
. t+ilgs o2
Auxitiary O {5
supply ~ 1 88
voltage o
ét s sl
ONG
o8 3
PL 10D 12 D
EK‘ 5: 11
N
¢S
/“\ j)31
Hog |~
input . AN
82
-5 mA
Conductivity
signal output + i1 K

Q

i

49 |

48 |

Relay 1

ks

Relay 2

%

@——b Alarm

*} Contact
status
shown,

no current,
fault
prasent

Power
supply

Im221and.aor

Fig. 4.6

Liguisys CLM 221

Connect the instrument according to figurs 4.6.

Electrical connection of Liguisys CLM 221

Liquisys CLM 221 in field housing

Iniroduce the connecting cables through the glands in the fieid housing. Connect the instrument
according to figure 4.6. Slide the Instrumant into the housing, exerting a slight pulling force on
the cables to pull them out. Tighten the cable glands. Instalf the front panel and tighten the
screws with 2 hexagon socket wrench.
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B [nstallation licquisys CLM 221

Conductivity measuring cell connection

Conductivity measuring celis are connected via special mulfi-core, shielded measuring cables
of types KMK or SMK {see table "Special measuring cables required”). Should it becoms
necessary to extend the measuring cables, use junction box VS.

Instructions for preparing the measuring cables are included with the cables,

Warning:
A Connectors and terminals must be protected against humidity, otherwise faulty
measurements will result!

Special measuring cables required for connection of conductivity measuring celis
Measuring cell type Cable (extension)
2-electrode measuring cell without temp. sensor P1 100 SMK {(+ VS + 3MK}

KMK  (+ VS + KMK} or
CYK?7 (+VS+CYKT)

2-glectrode measuring cell with temp. sensor Pt 100

Construction and preparation of SMK cable

@ Inner conductor (meas. signal)
® @ @ Inner insulation
Black sermiconductor layer

2R

Warning:  Semiconductor layer
roust be removed 0
the inner scraen for
connection!

inner screen {meas. signal)
2nd insulation

Outer screen {PE)

QOuter insuiation

eeed

smik-kahl.edr

Fig. 47  Coenstruction / preparation of special measuring cable SMK
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liquisys CLM 221 Installation

Construction and preparation of KMK cable

Innar conductor (meas. signal)
Irnar insutation
Black semiconductor layer

@oc

‘ Warning:  Semiconductor tayer
rmust be removed to
the inner screen for
connection!

Inner scresn (meas. signal}

2nd insulation

Quter screen (PE)

Quter insulation

Auxiliary cores for PH160

{use green, brown and pink}

[CRSRCRER]

@

Krnk-katl. gem

Fig. 4.8  Construction / preparation of speclal measuring cable KMK

Connection example with KMK cabie

@ Quter screen
@ inner conductor
@ inner screen

anlor| o @ @) cLs 19 (CLS 15, CLS 20, CLS 21 with
the same terminal assignments
301 20 @ in the connector plug)

tm221zed odr

Fig. 4.8  Connecticn of measuring cells CLS 15, CLS 18, CLS 20 or CLE 21 with cable KMK

Endress+Hauser
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Inner conductor {meas. signal)
Inner insulation
Black semiconductor layer

@ ® @

e

Warning:  Semiconductor layer

..... ’ g must be removed fo
= the inner screen for

comnaction!

Inner screen (meas. signal)

2nd insudation

Auxiliary cores for PH100

{green, white, yellow)

Cuter insutation

8 2@

® @ @0

cyk.odr

Fig. 4,10 Construction / preparation of special measuring cable CYK 7

Connection example with CYK 7 cable

@& Quter screen
@  inner conductor
@&  inner screan

fm221zaz.cdr

Fig. 411 Connection of measuring cell CLS 12 with cable CYK 7
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Connection accessories

Junction hox VS
80 A~1

Junction box with cable gland and receptacle,
including 7-pin SXP connector for plug-in
connection between measuring cell and the
connecting cable fo the measuring instrument.
Material: plastic; protection class: 1P 65

Order no.. 50001054

=

@ @

160

Caution;

To aveid measuring errors caused
by humidity bridges on the redox
connecting line, please check
desiccant bags reguiarly and
replace if necessary (depending
on the ambient condltions).

vba-dose. 5t

Fig. 4.12 Dimensians of junctior: box V8
45 Packaging and disposal

Packaging

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

Disposal

Note:

% Elsctronic components to be disposed of are considered special waste!
Please observe local regutations for disposal!

Endress+Hauser 17



First start-up liquisys CL.M 221

b First start-up

5.1 Measures before first power-up

Note:

(&
%A | Familiarise yourseif with the operation of the measuring instrument before switching it
b on for the first fimel

Caution:

Before power-up, check that all connections have been properly made!
Make sure that the conductivity measuring cell is located in the medium 10 be
measured or in an electrolyte. This ensuras that a plausibie value wili be dispiayed.

Warning:
Before power-up make sure that there is no risk of damage to the system the
L instrument is & part of; for example, due to valves or pumps that might operate
in an uncontrolled manner, &te.

18 . Endress+Hauser



liquisys CLM 221 First start-up

5.2 Power-up, factory settings
After power-up, the instrument performs a

MEAS seif-test and then starts up in the measuring
mode. If the display is similar to figure 5.1,
"? -l "'f' pS/cm the instrument is functicning properiy.
S
‘ ,_ j The measured values shown on the display

may be different.

L
n ¢ Now the instrument can be configured and

r
j_u calibrated for the first time.

Fig. 5.1 Display after power-up and completion of
self-test

ATGC

The following factory settings are active when the instrument Is powered up for the first time:

Instrument variant CD:  conductivity measurement

Type of measurement Instrument variant MM: resistance measurement

Type of temperature compensation | Linear with reference temperature 25 °C

Temperature compensation Automatic {ATC on)

5 % of upper value of measuring range selected,
Limit value 1 minimum contact without delay
(switched on when vaius drops below limit 1}

95 % of upper value of measuring range selected,
Limit value 2 maximum contact without delay
(switched on when limit 2 is exceeded)

Limit function Switched on, normaily closed contacts

instrument variant CD:

conductivity measuring rangs no. 5: 0 ... 2000 uS/cm
Instrument variant MM:

resistance measuring range no. 10: ¢ ... 20.00 MQ.cm

Measuring range

0/4 . 20 mA current ocutput 4 ... 20 mA

0 uSfem, 0 mSfom or O MQ-cm depending on

Meas. value for 4 mA signal cur. .
measuring range

Meas. value for 20 mA signal cur. Upper range value of measuring range chosen

Note:
% Refer to chapters 7.1to 7.7 for all other factory settings.

Endress+Hauser 19



% First start-up liguisys CL.M 221

b.3 First configuration and calibration

The measuring fransmitter Liquisys CLM 221 is pre-configured as a conductivity measuring
instrurment or resistance measuring instrument at the factory (see chapter 3.4 "instrument
variants"),

Change of basic configuration conductivity / resistance

To change the basic configuration 4 jumpers in the instrument have o be moved.
Before starting the instrurnent has to be voltage-free. Detach screw on the rear of the housing
and pull the instrument insert halfway out of the housing.

Warning:
Touch a grounded spot before touching parts of electronics.
2 Otherwise the components could be damaged by static eleciricity.

Position @: conductivity measurement Position @: resistance measwrement

im221fmp.odr

Fig. 5.2  Position of plug-in jJumpers for basic configuration conductivity / resistance

For conductivity measurement {order variant CD) all 4 jumpers are in position @,
for resistance measurement (order variant MM} in position @ (see fig. 5.2).

Caution:

To avoid iater confusions the nameplate has 1o be changed
according ic the change in the basic configuration.

20 Endress+Hauser




liquisys CLM 221 First start-up %

Measuring range, calibration, further adjustments

First, you must set the measuring range according te the cell constant of the measuring cell type
you have chosen as described in chapter 7.5.

Next calibrate the measuring transmitier as described in chapter 7.8.

Make any additional changes to the instrument settings as needed for your particular application.
The following table will help you locale the corresponding chapter in this manual.

Chapters relevant to the configuration and calibration of the measuring transmitter

Ssiection of measuring range / configuration of current oUIpW | 19° chapter 7.5

Type of temperature compensation

fingar { ulrapure water U= chapter 7.1

Set temperature compensation / calibrate Pt 100 ¥ chapter 7.2
Configuration of limit contacters IS chapters 7.3, 7.4
instrurnent configuration / alarm function ¥ chapter 7.6
Calibration of measuring transmiiter / alarm delay setiing ¥ chapter 7.7

54 Test

if the instrument proceeds info measurerment mode after powear-up and compieting the self-test,
it is working property.

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

The limit contacter relays can be cperated manually for function checks, mainienance work, etc.
See chapter 6.6, Auto / manual mods of operation.

Endress+Hauser 21
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Operation
6 Operation
6.1 Operator interface

Liquid crystal display

ENORESS+HALSER
LIQUISYS

MEAS CAL SETUP  HOLD

-AAARE

for display of
measured values ang
configuration data

iy

B ERR

ATGMTC -'{-&&B;ﬁ'“t

ReL2 |3

ALARMER] [T
/H/ + E;\
CAl

Key for displaying
L~ limits and switching
relays in manual mode

™\LED indicator for
afarm function

) O REILII
—_ = HELE%

%.

4 main conirol keys
for calibration and

Key for switching

N

LED indicatcrs for
limit contaster

instrument configuration betwean automatic / relays E
manual operation g
£
Flg. 6.1 Operating elements of Liquisys CLM 221
6.2 Display elements
LED indicators
D indication for relay controlled in "manual” mode (red LED}.
o
o 1 indication of current operating mode: "auto” (green LED) or "manual” (yeliow LED).
2F
RELICO A Indicates the status of relays 1 and 2.
reLze 1 LED green: measured value is within permissible Hirits, refay is inactive.
f LED red: measured value is outside of permissible limits, relay is active.
[ 0T Alarm indication for continuous limit viclation, temperature sensor faiiure,
AD converter overflow or system errors,
22 Endress+Hauser



ligquisys CLM 221 Operation

Liguid crystal display

Measuring mode Calibration mode Setup mode 'Hold" mode
Indicator indicator indicator indicator
{normal operation) {configuration} (outputs reflect last

current status)

MEAS CAL SETUP  HOLD

In measuring mode:
main measurement

— Siem In measuwring mode:
value. - n ‘ ﬂ “? ‘ ‘&éflcm___—-7quantity measurad
In seiug / calibr., L 3 ﬁ S MQnm In setup mode:

mode e.q. parameter .L .L“L % parameter adjusted

. /;ﬂfﬂﬂ

indicator - q q oﬂ Dffset
| ATCMTG .’m u

Measuring cell Tempetature tn measuring mode:
symbo, flashes compensation secondary measured
during ongoing type display value.

calibration in setup / calibr. mode

e.g. parameier setting

anz0.cdr

Fig. 6.2  Liquid crystal display of Liquisys CLM 221

Endress+Hauser 23



Operation liquisys CLM 221

6.3 Key functions

OO

Quick calibration

After pressing the CAL key and entering the access code “11°, the instrument shows
CAL the dispiay for the first calibration step.

The CAL key is further used for controlling the entire calibration.

Setu

After%ressing the E key and entering the access code “22, the instrument switches to
the setup mode. The E key is further used for:

e selecting the individual functions in setup mede

e saving the data entered in setup mode

e starling calibration

—
E

In measuring mode: Relay operation in "manual” mode.
In setup mode: Setdng of parameters and numerical values (the setting spesd
increases when the key is held down).

Note:

% Push hoth keys simultaneously
to raturn 1o the measuring mode.

] D

D Displays the limits set for the relays in "auto” mods,
REL.1 . [ "
reLz o Switches between relay 1 and relay 2 in “manual” mode,

D Tcggles the relays between the “auto” and “manual” modes.
<
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6.4 Operating concept

Operating modes

Measuring mode

Standard mode of
operation, dispiay of
current measured values

Setup mode

Access o all

configuration and
calibration menus.
Adaptation to user-specific
requirements.

D

Note:
The coda is

5

Codej2 % 0\ /0 t‘& 11\

"d

L&

automatically reset

w3

H

Read mode

All settings can be read
but net changed.

{Cnly display of relative
cell constant in the case of

CAL.)

Note:

If no key is pres-
sed for 30 s, the

Quick calibration mode

Execution of calibration

routine followed by return

0 the measuring mode.

2

Note:

The code is
avtomatically

to 0 when no instrument resef ic G when
key is pressed retumns 1o the no kay is
in measuring measuring mode. pressed in
moede for 15 measuring
minutes mode for 15
minutes
g
£
&
£
Fig. 8.3 Description of the four operating modes
25
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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 menu structure.

The function groups are selectad in the setup mode with the '+ and = keys. The E' key is used
to move from one function to the next within a function group. The '+ and '~ keys are used for
option selection and editing.

Selections must be confirmed by pressing the ‘E’ key. Pressing the '+ and = keys at the same
time terminates programming and accepts the changes made.

Note:

If & change is made but not confirmed by pressing the 'E' key, the previous selting is
retained.
Changes outside the permissible adjusting range are rejected.

Functions.
(parameter sejection, value entry)

1
Ld ™

Function groups.
D:D L. Move forward and

backward using the
- l | % | l +' and = keys.

Move from one function
10 the next with the 'E’
kay.

bedsched.cdr

Fig. 6.4

26

Schematic representation of Liguisys menu structure
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Hold function: "freezes” the outputs

The current output is “frozen” in the setup mode and during quick calibration, i.e. the last current
value is constantly output. The display shows the “HOLD" message. During automatic operation,
all contacts will go o their normal positions. Any alarm delay accumulated will be reset 1o 0"

This function can also be activated exisrnally via a contact input {ses chapter 4.4, "Connection”).

Note:

% if the hold function is 1o 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 foid-cut back page.

Supposing the limit value for limit contacter 2 were 10 be sel to 330 uS/cm as the switching point
using the min. function, you would proceed as follows:

Select the "Seiup Code” field (3.Cd = Setup Code),

d
«  50d

(]

Enter code 22 to access the conflguration modse,
+ oc
LisH S.{d

Confirm the code. (T S Wg|
Tha instrument is now in setup mode, and the first function group 'l_. c

is selected ("tc” = temperature compensation).
The hoid function is active.

Select the "setpoint 2" function group (SP 2 = setpoint 2). [T Al |
+ 5P 2

HE

m] (1]

(]
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-. Select the “setpoint entry” function.

Change the setting, .g. from 1900 to 330 uSfem,

- Confirm the entry.
E The instrument advances to the next function.

Change the factory setting of
- | "Hi" (upper limit = Max Function) to
"L.o" (fower fimit = Min Function).

= Confirm the setting.
E The instrument advances o e next function
{HYS = hysteresis setting).

Return to the measuring mode by pressing

the "+ and =" keys at the same time,
The hold function is deactivated.

Select the “Setup Code” fisld.

e

i

ATG

arg

MERS

-1~

5P

SPe

. &P7

HY5

T

SETGF  HOLD

800~

SEYIP  HOLE

330"

SETGP  HOLA

Hi

SETUF  HOZO

Lo

SETUP  HGLD

eo”

23"

ec
8 d
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= Change the code
+ (to any number) 1o block the access to the configuration function. Eq

— . 5(d

17— Confirm the {blocking) code entry.
E The instrument returns 1o the measuring mode. C-”"

MEAS

23"
P -1

6.6 Auto/manual mode of operation

<4 Automatic operation
o Inthis mode of operation, the relays are controlled by the measuring transmitter.

o)

— The limit settings can also be displayed in the measuring mode with the relay shift key.
When this key is pressed, limit 1 is displayed for 2 seconds, then limit 2 for another
E} 2 secends. Then the display reverts to the current measured value.

= Switching to manual operation

O 13
The instrument is switched to the manual mode by pressing the Auto / Manual key. In
this mode, the relays are switched manually.
Press the "REL 1/ REL 2" key to toggle betwsen the relays.

Note:

% e The manual mode must be enabled by entering setup code "22",
e The current operating mode setiing is retained even in the event of a power failure.
e The manual mode has precedence over an externat hoid request.

Relay operation

The relays can be controlled with the '+ and ' keys.
The current status or value is shown on the second display line.

Switch on with +, switch off with '—'. The relay status ramains in effect until changed.
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7  Instrument configuration

7.1

Temperature compensation type selection ¢«

This function group Is used o select the temperature compensation type and the temperature
coefficients for process and calibration with linear temperature compensation. You can choose
either linear or ulirapure water temperature compensation.

Note:

>

Measuring range O:
Measuring range  1:
Measuring range 10:
Measuring range 11:

oo OO

The ultrapure water temperature compensation can only be selected in conjunction
with the following measuring ranges:

... 2.000 uSicm (csli constani 0.01 cm™)
.. 20.00 uS/om {cell constant 0.01 crm™')
. 20.00 MQ-crn (cell constant 0.0% o)
.. 2.000 MQ.cm (calf constant 0.1 em™)

The temperature cosfficient can only be selected in conjunction with the linear
temperature compensation type.

Field Selection / range Display Info

Selection of tempersature Lin mﬁai:rmg

compensation type 0 19 10 and 1

{Lin = linear compensation) Pur o;1l '

(Pur = ultrap. water comp.) ¥

(to = ternperature compens.) | Default: Lin

for linear temperature compensation

Entry of temperature 0.0 ... 10.00 %/K e | With linear

cosfficient for the process t temperature

in measuring mode q_J 18 % compensation
only

(P.tc = process temp. coeff.} | Default: 2.10 %/K | Lu PL’ [

Entry of temperature 0.0... 10.00 %/K s | With finear

coefficient to be used during temperature

calibration for computation. LJ ’0 % compensation
only

(C.tc = cailbr. terp. coeff.) Default: 2.10 %/K | L= fke
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7.2 Selection of temperature compensation 5Et o

This function group is usad to select the temperaiure compensation and ¢ calibrate the
Pt 100 sensor.

Fieid Selection / range Display Info

Swiiches the automatic tempe- | on ATC

. SETUP  HALT
rature compensation ATC on
or off. oFF ATC an
{on ATC = ATC switched on) - Hf_—c
(oFF ATC = ATC switched off) | Defauli: on
for ATC “on”
Adapts the Pt100 signal by -5 .. +5°C
an offset valus (when using refative to
various quality classes). The absoiute value
actual measured value is {ATC operation
shown on the smail display. only)
Default: 0 °C
for ATC “oft” (MTC)

Eniry of a process temperature 9.9..125°C S TRT)
value for manual temperature
compensation. E 53
{P.°C = process lemperature) _ﬂ—-—-wa

’ Default: 25 °C
Entry of a calibration tempera- | -9.9..125°C -
ture vaiue for manual
temperature compensation. E Sa
(C.°C = calibration e EDE
ternperature) Pefault: 25 °C

Note:

% When switching between manval and automatic temperature compensation
{on Al / oFF Atc), the temperature offset is reset to the default value (0 °C).
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7.3 Limit contacter configuration ¢ 1, 5% ¢

These function groups are used o configure the limit parameters.
Programming for fimits 1 and 2 is identical; thersfore both function groups are covered by this

description.

B

Note:

If limit contacters 1 and 2 are disabled in the "Controller Relays” function group,
the "Setpoint 1" and "Sstpoint 2" function groups are not displayed,

Field Selection / range Display Info
Entry of limit contacter 0 2'0_00 wS/em TP WIE
setpoint for mit 1/ 2 0. 2.000 MO-am i ’,g{}um
depending on U,
measuring range [m cpy
Defaults: —
Limit 1: s
(SP1 = sstpoint 1= 5 % of upper ’qaa
limit 1) range value 5p2
(SP2 = setpoint 2= Lirmit 2: m
lirnit 2) 95 % of upper
range value
Determines the contact Lo All combinations
fungction SEWR DL of the two
Hi contacts, Lofto,
L o Lo/Hi, HiflLo and
" SP ! HifHi, can be
T selected.
(Lo = MiN contact, activated ——
when value drops below
firmit) Default: H
(Hi = MAX contact,
activated when limit is Limit 1: Lo - cps
exceeded)
{(SP 1/2 =setpoint1/2) Limit 2; Hi
32 Endress+Haussr
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Field

Selection /
range

Dispiay

Info

Determines the hysteresis for
linit contacter 1/2

MAX function: the contact is
activated when the fimit is
exceeded and deactivated
when the value drops below
the limit minus hysteresis.

MIN function: the contact is

0...0.200 pSfem

0...0.200 MQem
depending on
measuring
range selected

AT

SETEP  HOLD

T

HY5

activated when the value drops | Default:
below the fimit and deactivated Limit 1/ 2:
when the value exceeds the iimit | 1 % of upper
plus hysteresis, meas. range
{HYS = hysteresis) value
Sets the pickup detay for mit 0..200Cs ST WaiD
contacter refay 1/2 a
{On.d = On delay = Cf
pickup delay) Default: 0s | lm fin
Sets the dropout delay for 0..2000s T
limit contacter relay 1/2 G
(OF.d = Off delay = drapout nF
delay) Default: O s am L d
Characteristic of limit contacters
MIN function (LO)IHYS ! IHYS ‘ MAX function (H)
i R £ = =

1 i

1 i

3 i

v \4

H 1

1 1

i 1

't off ! X

8P 1 5P 2

Fig. 7.1 Characteristic of limit cortacters (HYS = hysteresis, 3P = seipoint)

Endrass+Mauser
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7.4 Limit contacter relay configuration [nakr

This function group is used fo activate / deactivate the limit contacter relays and io determine
the relay function {normally closed / normally open contacts). These settings affect both limit

contacter relays.

Field Selection / range Display Info
Switches the limit contacter on If OFF ig
function on or off oFF SEWPKMN | selected, the

following

{on = {imit contacier on) an function is not
{oFF = limit contacter off} LIk displayed.
{L.Ct = limit contacter) Default: on =
Toggles between normaily dEEn
closed and normally cpen En BETUP  AOO
function
(*EL = relay function) dEE r
(dEEn = deenergized, " rEL

normailly closed contact)
{En = energizad,
normally cpen contact}

Default: dEEN

Note:

2

34

If the {imit contacter function is disabled (L.Ct oFF), the two function groups for fimit
contactar configuration (SP 1/ SP 2) are not displayed,
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7.5

Measuring range / current output selection "3

Thig function group is used to determine the measuring range and the current output range.

{r. 0 = value for 0 mA in case

500~

Field Seiection f range Display Info
Selection of measuring range URYV Celf const, URV =
depending on cell constant of | Conductivity SR WL pper
measuring cell connected 2.000 uS/cm  0.01 E G EG"“ range vaiue
2000 uSfem  0.01
2000 pSfem Q.10
2000 pSicm  0.10
200.0 pSfem  1.00
2000 pSfem 1.00
5000 pSfcm 1.00
20.00 mS/em  1.00
200.0 ms/em  1.0C
200.0mS/em 100
Large dispiay: upper Resistance
measuring range value 20.00 MGQ-cm 0.1
2000 MQ-cm  0.10
Small display: cell constant Default: 2000 uS/cm
of measuring cell or 2000 MQ.cm
Toggles the lower limit of the 020 F T
current output between C and 4-20
4mA L’ = E l‘}
{out = current output) Default: 4 - 20 mA 2 aut
Engry of conductivity or Valug range W | The dif-
resistance value for 0 or 4 mA carresponds to . ference to
{depending on setting for measuring range Q the vaiue at
tower limit). selected '-f 50 mA
e PV ) stoe at
least 20 %
SETUP  KDLD Of th e

upper range

Entry of conductivity or
resistance value for 20 mA.

{r.20 = value for 20 mA}

corresponds to
measuring range
selected

Default:

upper range value

SETUP  ROLD

conn™
" rof

of 0-20 mA} Default: 0 upS/icm valie
(r. 4 = value for 4 mA in case or 0 mSfcm ﬂ '
of 4-20 mA) or ¢ Moeom PSR O 1 SR

Value range

Endress+Hauser
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Note:

% Whenever the measuring range is switched, the parameters "termperature offset valug™
and "celi constant” are reset to their defaults.

The values for limits 1 + 2, the hysteresis of limits 1 + 2 and the measuring range
assignment of the current output are only reset to their defaulis when the upper vaiue
of the measuring range changes as the result of selecting another measuring range.

7.6 General instrument configuration {onf

This function group comprises the general instrument configuration parameters. Here, you can
configure the alarm relay output, enter the line resistance of the senscr connecting cable for
purposes of compensation and resst the instrument 1o the factory settings (defauits).

Fietd Selection / range Display Info

Determines the aiarm delay 0..2000s S T T
for the atarm contact B
(ALd = )
alarm delay) Default: Cs e HLd
Defings the alarm relay as a SidY e @5 | When defined
steady or fleeting contact. as a “flesting
{StdY = steady contact) FLEL SE d ':I contact”, the
{FLEt = flesting contact) ' closing time is
AL.C = alarm contact) Default: StdY e Lt approx. 1s.
Entry of line resistance 0..10000Q
of sensor connecting cable SETOP HILD

1

Gl
{L.AG = fine adjustment = LR
line resistance adjustment) Default: 0Q L‘"—’"C‘L"“
Lise this function to restore the ne T z\;f:;:%:i:"s
factory seftings for all functions. will be 9
(no = do not restore) YES ng overwritten
(YES = restore) ﬂ_____.d;Ef____ ;yc::;fy
{dEF = default = faciory settings) | Default: no detaults!
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Warning:
A All user settings are lost if the instrument is reset to the factory default settings! This
includes the settings in the other function groups!

7.7 Calibration of measuring transmitter (AL fon, [AL F£5

This function group is used to calibrate the measuring transmitler.
The calibration can be performed in two different ways:

e By measurement in a calibration solution with a known conductivity.
e By entry of the exact cell constant of the conductivity measuring ceil.

Note:

% In the case of quick calibration with 'CAL’, that calibration function is used which has
been selected in the "Calibration” seiup mend.

Caution:

if the calibration is aborted by pressing the '+ and '~ keys at the same time
{return to measuring mode) or if the calibration is fauity, the previous calibration
data will continue tc be used. A calibration error is indicated by an "ERR" and a
flashing measuring cell symbol on the display.

Repeat the calibration!

Note:
% Errors during calibration can have the following causes:

¢ The computed cell constant lies outside of the valid calibration range of
80 ... 120 % of the defauit cell constant.

e The conductivity of the calibration selution is below 40 % of measuring range
final value.

e The temperature of the catibration solution does not match the calibration

temperature value in the case of manual temperature compensation (Alc oFF,
see chapler 7.2},
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Automatic calibration using a calibration solution with a known conductivity

For selection of suitable calibration solutions see chapter 3.5 “Accessories”

Description

Display

Info

Set the display to 'AUQ" for

automatic calibration and confirm

by pressing the E key.

Manual temperature
compensation (Ate oFF):
Make sure that the
temperature of the callbration
solution matches the
calibration temperature value
entered (see chapter 7.2).

Start of automatic calibration {(beginning of quick calibration)

Place the measuring cell in the
calibration solution.

kal_loes.cdr

The current measured valug is

displayed and can be changed

with the ‘+" and ‘=" kays.

R T
w 08

Confirm with ‘CAL" or ‘E".

Now the actual cell constant is
compuied and displayed as a
percentage of the nominal cell
constant.

] CAL

SETUF  HQLD

HH
- LEL

If the computed cell constant
lies outside of the valid
calibration range of

80 ... 120 %, the ERR symbol
appears and the measuring
cell symbol flashas,

38
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Manual calibration by entry of exact cell constant of measuring cell

Description

Display

Info

To calibrate by entering the exact
cell constant, set the display to ‘Edit’
and confirm by pressing the E key.

Slart of manual calibration (beginning of qu

ick calibration)

Enter the exact cell constant of the

measuring cell used in % of the no-
minal cell constant and confirm by

pressing the E key.

Endress+Hauser
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8 Diagnostics

Warning:
Alarm signalling devices must have an independent power supply to parmit alarm
signatiing in the event of a powaer failure!

8.1 Alamm

An alarm condition exists when the measured value
- exceeds the upper limit or
— siays below the lower limit
for & pericd which exceeds the alarm delay seiting.

Effect:
o Alarm LED is on
e Alarm contact (41 / 42) is closed

8.2 Errors
Editing error

If vatues outside of the permissible value range are entered when editing a configuration setting,
the "ERR" symbol cn the display flashes brisfly.

Temperature error

A temperature error is signalied when
- the temperature sensor cable is defective, or
- when a temperature is measurad that lies outside the measuring or ATC range.

Effect:

Alarm LED is on

Alarm contact (41 / 42} is closed
Symboi "ERR” is displayed

Symbol "ATC" flashes on the display

Note:

% Ternperaturs error monitoring only takes place when the temperaiure measurement is
enabled.
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System errors

Internal communication errors lead 1o the display of a system errer. The message "Err.” and
an one-digit error code flash on the main parameter display field.

1: EEPROM error
2: Internal communication error

Effect:

e Alarm LED ison

e Alarm contact (41 / 42) is closed
e Hold function is activated

if the system error cannot be eliminated by switching the power supply o 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 overfiow

Effect:

e Symbo! "ERR" is displayed

e Alarm LED is on

e Alarm contact (41 / 42) is closed

To eliminate the srror, check calibration, offset setting and measuring input wiring,

8.3 Instrument test
In the event of a problem, you can check by means of sguivalent rasistances or & conductivity

sirmulator whether the problem is caused by the measuring celt or cable or the instrument itselt.

DK
Lo

bes
bos
s

-

D&

Fig. 8.1 Connection of resistances for instrument
testing

Endress+Hauser
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Resistance R: for temperature simulation

Display

Resistance Rt

approx. 25 °C

108 Q

Resistances Rsim for conductivity simulation

Display Cell constant k Resistance Rsim

0.01cm™ 1k

10 pSfom 0.1 cn_aj 10 kO

Tom 100 kO
0.1em’ 1kQ

100 uS/em 1 o 10KQ
1000 uS/em tom’ 1kQ
1om’ 100

106 mS/cm 10 cm™’ 1000

Resistances Rgim for simulation in MS2 range

{see chapter 7.5).

42

Display Cell constant k Resistance Rsim
10 MO-cm 001 o’ 100 kQ
1 M&-cm o1 em! 100 k2
Note:
%} For correct display, & measuring range matching the display value and ceil constant

must be selected in the "measuring range / current outpui” function group
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8.4 Possible faults in measuring mode and remedy

Cause Analysis / remedy
No display
No power Check power supply and conn, terminals
Fuse blown Check fuse (see chapter 9.3)

Power supply unit defective

Send in unit for repair

Continuous '

‘000" display

Measuring cell defective

Check measuring cell, replace if necessary

Measuring fine interrupted

Check cable, plug connectors and boxes

Continuous “Or’ d

isplay {Over range)

Meas. range or cell constant
selected too small

Check meas. range and ceil constant

Short in meas. cell or cable

Check cable and cell for short circuit

Display deviates from reference measurement

Meas. range or cell constant incorrect

Check meas. range and ceil constant

incorrect ATC setting

Check ATC setting

Instrument calibrated incorrectly

Calibrate instrument

Measuring cell soiled

Clean measuring cell

Pt 100 or line defective

Check tamperature senscr

Measured vaiue fluctuates

Measuring cable influence

Ground ouier screen

Power supply cable influence

Use mains filter

Current output influence

tUse screened line

Interference voltage in medium

Ground mecium [ assembly { tubing

PE not connectec

PE must be connecied

Endress+Hauser
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9 Maintenance and service

9.1 Cleaning

Use a soft cloth and soap solution to clean the front of the field housing and the membrane
keyboard.

Caution:

Even if the instrument becomes very dirty {8.Q. from paint or varnish) do not use
aggressive cleaning agents such as thinner or acstone!

9.2 Maintenance of conductivity measuring cells

Depending on the compaosition of the measuring sofution, the suspended matter it contains and
the flow rate of the medium, there is always a risk that the electrodes in the measuring cel! may
become sciled during continuous measurement, which may result in more or less inaccurate
measurement. The measuring cell should therefore be checked for soiling on a regular basis
and cleaned if necessary o ensure frouble-free operation.

Removing deposits

e Thick deposits of carbonates or simitar slectrically non-conductive coatings are likely to result
in significantly lower measured values.
Following mechanical pre-cieaning, such deposits can normally be remcoved quite easily with
hydrochloric acid {and a brush),

e (rganic soiling can be removed with strong oxidising agents and/or fat solvents, depending
on the degree of soiling.

e |f the measuring cells are used in CIP applicaticns for media separation, the risk of slectrode
soiling is very low since coatings cannct form due to the constant changes from base to acid
and vice versa.

Warning:
A Observe the applicable local regulations

- for the handling of aclds and other chemicals!
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9.3 Repair
Replacing a biown fuse

Disconnect the instrument from the power sourcs, L.oosen the screw on the rear of the instru-
ment and pull the plug-in unit out of the housing haifway, The fuse is located on the right board
between the ransformer and the rear of the instrument.

Further repairs

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

10.1 'Technical data

Conductivity measurement
Display and measuring ranges (cell constant)

Range 0 - oo 0.000 ... 2.000 uSjom (0.01 cm‘1)
Ranged . . . . . ... .. 0.00 ... 20.00 pSfcm (0.01 cm’ }
Range 2 . . . . . . . . 0.00 ... 20.00. nS/cm (0.1 o’ }
Ranged . ... .. . . . 0.0 ... 200.0 uSfem (0.1 cm’ }
Ranged . ... ... . . . . . ... 0.0 ... 200.0 uSjiem (1.0 cm™)
RaNGe 5 .« o o o o 0 ... 2000 uS/om (1.0 o™
RaNge 6 . . . . . 0... 5000 uS/em (1.0 cm™)
RANGE 7 . o o o o 0.00 ... 20.00 mSfem (1.0 cm™)
RANGE S o v o e 0.0 ... 200.0 mSfem (1.0 om™
RENGE O . . . . v vt 0.0...200.0 mSfem (10 cm™
Maasurad value resofution . . . 0.001 uSfcm ... 0.1 mS/cm {depending on measuring range)
Deviation of indication ¥ . . . . .. . max. 0.5 % of URV
Reproducibility ¥ . . ... max. 0.2 % of URV
Reference temperature . . . . . . . . . . . L +25°C
Calibrationrange . . . . . . ... 80 .. 120 %
Signat output
Currentrange . . . . .. .. .. .. . ... ..., G/4 ... 20 mA, galvanically separated
Measuremment deviation ¥ . .. .. L. L., ... .. 075 % of URV
koad . . .. L max. 500 Q
Cutputrange. . . . . . . ... adjustable, A 20 ... A 100 % of URV

Resistance measurement
Display and measuring ranges {cell constant)

Range 10 . . . o oo o 010 ... 20,00 MQ-cm (0.01 om™)

Range 11 . . . . . .. 0.010 ... 2.000 MQ-cm (0.1 cm™)
Measured value resoiutlon (range10/11) .. .. . L. 0.01 Mexcm / 0.001 MCom
Deviation of mdzcatlon L max. 0.5 % of URV
Fieprodumbllliy .............................. max. 0.2 % of URV
Signal output

Currentrange . . . . . . . ... .. ... ... 0/4..20mA, galvanicaily separated

Measurement deviation ¥ .. L L L 0.78 % of URV

Load . .. max. 500 Q

Outputrange . . . . . . .. .. .. adjustable, A 20 ... A 100 % cf URV
Temperature measurement
TeMPEerature SBNSOT . . . . . . . o e e e Pt 100
Measuringrange /ATCrange . . . . . . . . . L L, -90.9..+125°C
Measured valuerescluion . . . . . . .. L L L 0.1°C
Deviation of indication . . ... L max. 1.0 % of MR

1)Acc. w0 DIN IEC 746 part 1, for nominal operating conditions

46 Endregs+Hauser



liquisys CLM 221 Aprpendix

Limit functions

FUNCHOM . . . o o e e e e limit contacter
Switching hysteresis . . . . . . . . . .. Lo o 0...10 % of URV
Pickup /dropoutdelay . . . . .. .. . G..20008
Alarm function
Function (switchable) . . . . . . ... .. ... ... ... steady contact / fleeting contact
Alarmdelay . . . . . e 0..2000s
Electrical data and connections
Power supply . - . . . o o o e e 110/ 230V AC, +10/-156 %
Mains freqUency . . . . . . o oo e 48 .62 Hz
Current CONSUMPLION . . . . . . 0 e i e e max. 7.5 VA
Auxiliary supply voliage

OUlpULYOREZE . . . . o o 1B5VE06Y

Output CUMreIt . . . . . . o o o max. 10 mA
Contactoutputs . . . . . . . . .. .o potential-free changeover contacts
Switching current

Withohmic load (cose = 1) . . . . . . . . . o o max. 5 A

With inguctive load (cosp = C4) . . . . . . .. max. 3 A
Switchingvoltage . . . . . . . . ... max. 250V AC, 30V DC
Switching power

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

With inductive load (cosp =04} . . .. ... ... max. 500 VA AC, S0 W DC

............................. 074 .. 20 mA, galvanically separated

tsolation voltage, signaloutput . . . . . . . oo max. 2500 Vams
Terminals . . . . . . . . ..o 0 plug-in terminal blocks, 3, 9 and 14 poiss
Conduotor Gross SBCHOR . + « « vt e e max. 2.5 mm?
Mainsfuse . . . . . . e e fing wire fuse, medium, 250V /1 A

General technical data

Measured value display . . . . . . LC display, two lines, 4 and 3¥gigits with status symbols
Electromagnetic compatibility (EMC)
EMISSION . . v v v v v e e e e e e e e e ace, to EN 50081-1
ImmuniY . . o acc. to EN 50082-1
Nominal opsrating conditions
Ambienttemperature . . . . . . oL e e e 0. +50°C
Relative humidity . . . . . . ... oo 10 ... 85 %, non-condensing
Voltage supply AC . . . . o Lo 110/230 V AC +10/-16%
FIQQUEBNCY . .« . o o o o e o e e 48 .. 62 Hz
Limit operating conditions
Ambienttemperalure . . . . .. Lo e e ~10 ... +60 °C
Temperature for storage and transport . . . . . . . Lo ~-25 .. +B65 °C
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Physical data
Dimensions
Housing for panel mounting (HxWxD) .. .. ... ..., .. ... 96 x 96 x 145 mm
Fieldhousing (HxWxD) . . . ... . ... . .. . . ... . .... 204 x 155 x 215 mm
Weight
Liguisys CLM 221 (housing for panel mounting} . . . . . . ... .. ... max. 0.7 kg
Liguisys CLM 221 with field housing . . . . . . . . ... .. ... .. ... max. 2.3 kg
Protection ¢lass
Liquisys CLM 221 {housing for pansl mounting} . . . . . . . 1P 54 {front}, IP 30 (housing)
Fieldhousing . . . . . . . . . . L IP 85
Materials
Housing . . . . . . . . . polycarbonate
Frontmembrane . . . . . . . . . . polyaster, UV-resistant
Fieldhousing . . . . . . . . . polycarbonate
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10.2 Index

A F

ACCEBSSCOGE . . . . . v e e 3 Factorysettings . . .. .. ... ... ... 19

ACCESSOMBS . - -« . . 7 BFsid housing . B8

MAarm . ... 3,40 Firstpower-up . . ... .. 19

Alarmdelay . . .. ..o 46 Functioncheck .. ... ... .. ..... 21

Alarmfunction . . . .. ... oo A48 FUSE . . . . . o 44

Ambienttemperature . . . .. . .. oL 46

Areas of application . . . .. ... L 4 G

Assembliss . . . .. . ... 8 General instrument configuration . . . . . . 36

ATC. . 31

Auto f Manual mode of operation . . . .. 29 H

Automatic operation . . . .. . .. .. .. 28 Holdfunction ... ... ... ... a7
Hysteresis . . . . ..o 33

Cc

Calibration . . . . . .. ... ... ... 37 4

Calibrationerror . . . .. ... 37 identificationcard . . . ..o L 9

Cellconstant . . . . ... ... ... ... 45 Immersionassembly . .. ... oL 8

Cleaning . . . . .. . .. ... . ... 44 tmmunity . .. L 48

Cleaningagems . . . . . ... ... ... 44 Immunity to interference . . . . .. ... 3

Conductivity measuringcell . . . . . .. .. 5 Importantfeatures . . . .. . .. ... ... 5

Conductivity measuring cell connection . . 14 Instrument configuration . . . . . . . 30-39

Configuration . . . . .. .. .. .. .. 30-32 Instrument connections . . . . . ... ... 12

Conformity staterment . . . . . . . . .. .. 2 Instrumenttest . ... .. ... .. ... . 41

Connection . . . . .. . ... ... ... 12 insirurmentvariants . . . .. . L. 6

Connection accessories . . . . . . . . .. 17 Instrumentversion. . . . . . ... ... L. 6

Conmnection dlagram . . . . . ... .. .. 13 Intendeduse . .. ... .. 3

Connections . . ... . ... L 468 Isolglionvollage . . . . . . . .o 46

Contact function . . . .. .. .. ... 32

Contact culputs 48

Currentconsumption . . . . . . . ... .. 45 Jdunctionbox. . . .. ... oo 17

D K

Dataprotection . . . . . . ... ... I Keys . ... 22,24

Description . . . . . .. ... ... ... 4-8

Dimensions . . . . . . .. ... . ... .. 47 L

Display . .. ... .. ... .. ..... 22 HEDs . .. 22

Displayrange . . . .. . ... ... ... 45 Limifcontacter .. .. ... 32

Disposal . . . ... .. ... oo 17 Limit contacter configuration . . . . . . .. 34

Dropout delay 33 Limitfunctions . . . . . ... ... ... 46
Lineresistance . . . . .. . . . ... ... 36
load . . . ... 45

Electrical connection . . . . . . . . .. 12,13

Electicaldata . . . . .. ... ... ... 46

Electromagnetic compatibility . . . . . . . 46

omission ... 48

Errormessages . . . . ... ... ... 40

Errors during calibration . . . . . . L L 37
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M R
Mains disconnecting device . . . . . . . . 12 Referencetemperature . . . . . . . .. .. 45
Mains frequency . . . . .. .. .. .. .. 46 Relative humidity . . . . .. .. ., .. ... 46
Mainsfuse .. ... . ... ..., ... 46 Relays . . . . ... .. ... 29
Mainssuppiytype . . . .. . .. ... ... 6 Repair .. ... ... ... ...... .., 44
Maintenance . . . . . . ... L. 44 Reproducibility . . . .. . ... ... 45
Manual cperation . . . ... .. L. L. 29 Resistance measuring range . . . . . . . . 5
Materials . . .. .. ... .. .. .. ... 47
Maxocontact. . . ... ... ... ... .. 32 g
Measured value resoiution . . . . . .. ., 45 Safetydevices . . . .. ... L L., 3
Measurement deviation . . . . . . . .. .. 45 Safetynotes . . . . . . . L 3
Measuringrange . . . . . ... .. .. .5,45 Selftest . ... . ... ... ... ... 18, 21
Measuring system . . . . ... ... .. 4.5 Service . . ... L 44
Measuring transmitter supply voliage 46 Servicenstwork .. L. L. L 44
Menustructare . . . .. .. ..o 28 Selupmede . . ... L 26
Mincentact . . . . .. ... ... . L. 32 Signaloutput . . .. .o L L 45
Mounting . . .. .. ... . ...... .. 10 Stertup . L 18-21
Mounting accessories . . . . . ... ... 11 Storage . . . ... ... L L 9
Mounting brackets . . . .. .. .. .. .. 10 Storagetemperaturs . . . . . . .. . . ... 46
MYG. .. . 31 Switchingcurrent . . . . . . ... L. 46
Switching hysteresis . . . . . . . .. . ... 46
N Switchingpower . . . . ... .. .. .. .. 46
Nameplate . .. ... ......... ... 6 Switchingwvoltage . . . ... ... . ... 46
Symbols . . .. ... ... 2
0
Operatingconcept . . . . .. . .. .. .. 25 T
Operatingelements . . . . . .. ... . .. 22 Techmicaldata . . ... ... ... ... .. 45
Operaticnexample . . . .. .., . ..., 27 Temperatursensor. . . . . .. .. ... ., 45
Opsrator interface . . . .. . . .. .. .. 22 Temperature compensgtion . . . . . . . .. 31
Ordercode . . ... ... ... .. ..... & Temperature compensation type 30
Temperature measurement . . . ., . ., . 45
P Terminatblock . . . . . .. ... ... 12
Packaging . . . ... ... ........ 17 Termingls . . . . . ... Lo L 46
Paneimounting . . . .. . ... ... ... 10 Test . ... . L 21
Pickup fdropoutdelay . . . . ... ..., 46 Transport. . . . ... L 9
Pickupdelay . . ... ... . ... .. .. 33 Troubleshooting . . . . . . . . .40,41,42,43
Postmounting . ... ... ... .. ... 10
Postmountingkit . . . . ... .. .. .. T U
Powsrsupply . . . . . . L L 46 Unpacking . . . ... oL 9
Power-up . . . . ... .. ... ... ... 18
Programming . . . . . ... .. ...... 26w
Protectionclass . . . . . ... .. ... 46,47 Wallmounting . . . . ... .. .. ... .. 106
Weather protectioncover . . . . . . . . 10, 11
Weight . . . .. ... ... L 4
Quick cafibration . . . . . ... ... ... 24
50 Endress+Hauser



liquisys CLM 221

Appendix

Display Abbreviation for Meaning Page
H L l‘: alarm contact Alarm contact 36
Ald | eamdey Alarm delay 36
Abe mmoeion componsation i
H U ,‘_‘ {} automatic calibration Automatic calibration 38
g'_. H[’_ [ on | calibration conductivity Conductivity calibration 37
[ RL ~E5 | caibration resistance Resistance calibration 37
.’_- _Og: calioration °C Calibration temperature 31
:_- {_- calibration codle Calibration code 25

EEL cell Measuring celt 38, 39
": 0oan F configuration Configuration 36
E (X & ™ | contraller {imit contacter 34
ke calibralion temperature Calioration temperature 0
d E E i1 | deenergized Normally closed contact 34
d E F defaul Factory settings 36
E Cf f ,‘_‘ edit Entry of cell constant 39
E n energized Normally open contact 34
F L E "_‘ fleeting contact Fleeting contact 36
Hl high Upper limit 3z
H 35 hysterests Hysteresis 33
L Bd  |ine adivstment ;gi;f;g;?”ce 36
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Dispiay Abbreviation for Meaning Page
f_{__ L' limit contacter Limit contacter 34
L n linear Linear temperature a0

f compensation
"_ o} low Lower limit 32
no no Do not restore defaulis 38
8 Fd off delay Dropout defay 33
oF F off (controller / ATC) Limit conzacter / ATC off 31,34
0 on (controlier f ATC) Lirnit contacter / ATC cn 31, 34
B n_d on delay Pickup delay 33
o Ul: current output Cusrent output 35
F! OL— process *C Process temperature 31
- Process temperature
? & g process temperature coefficient coefficient 30
P LI | pure water Uttrapure water 30
r_{,. range 0 mA Value at 0 mA {0...20 mA) 35
r_")' range 4 mA Value at 4 mA (4..20 mA) 35
]
g ¥ ] range 20 mA Value at 20 mA {G/4...20 mA} 35
r E :_ relay Relay function 34
I Measuring range / current
9 range output 35
5{ d setup code Setup code 25
SE & O{ set temperaiure Function group ‘Temperature’ 33
5P f setpoint 1 Lirmit 1 32
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Display Abbreviation for Meaning Page
SP 8 setpoint 2 Limit 2 32
5 t d 3 steady Steady contact 36
}_‘ g termperature compensation Termperature compensation 30
'jE S yeos Restore defaulis 36
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Meastiing mode
{normal operation)

X

liquisys

CLM 221
Menu structure

e
— i =
s 250 1 The dispiay screens shown in this overview are examples
H and may be different during operation.
o] H
ey S E Caution:
&= | In the case of function groups marked
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