ConCal
Conductivity
Calibration Set for
Ultrapure Water
Applications
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You would like to familiarise yourself with the instrument.
Everything you need to know can be found in these chapters:

General Information
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Description

w

You want to install the instrument and operate it to carry out
measurements. The operating concept is explained in these
chapters:

——— Installation

a

Operation

Setting up and Measuring

If you encounter problems or when the instrument needs
maintenance, please refer to this chapter:

Maintenance and Service

£
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1.2

General Information

Symbols used

Warning!

This symbol draws your attention to
dangers. Failure to follow the
instructions may lead to serious
injury or damage to property.
Caution!

This symbol draws your attention to

possible faults due to operator errors.

Note!

This symbol draws your attention to
important items of information.

Conformity statement

The conductivity calibration set ConCal has
been developed and manufactured in
accordance with current European standards
and directives.

2

Note:

An EC conformity statement for the
Mycom CLM 152 can be obtained
from Endress+Hauser.

Endress+Hauser
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2 Safety

2.1 Intended use

The ConCal calibration set with the
microprocessor-controlled conductivity
measuring transmitter Mycom CLM 152 is
intended for testing and calibration of process
and conductivity measurements in the pure
and ultrapure water sector.

2.2

Warning:
Operating this instrument in any way

other than described in these
operating instructions may
compromise the safety and function
of the measuring system and is
therefore not allowed.

Installation, start-up, operation

The ConCal calibration set has been
constructed in accordance with the state-of-
the-art for safe operation and complies with
the relevant regulations and EC directives
(see "Technical data”). However, if it is used
improperly or for other than its intended
purpose, it may be hazardous due, for
example, to incorrect connection.

2.3

e Access codes: Unauhtorised access to
the calibration and configuration data of
the transmitter is effectively prevented by
access codes if these are entered by the
user.

e Alarm function: The fault contact is
activated in the case of a system fault,
failure of the temperature sensor or serious
defects. The fault contact is designed for
fail-safe operation, i.e. an alarm is also
generated immediately if the power fails (of
a signalling device with a separate supply
voltage is connected).

Safety functions

Endress+Hauser

General safety instructions

The ConCal calibration set permits calibration
and testing of process measuring instruments
without the need for calibration solutions.

The calibration set ConCal determines only
the specific conductivity or the specific
resistance of the water.

Installation, electrical connection, start-up,
operation and maintenance of the measuring
system must therefore be performed
exclusively by trained specialist personnel
properly authorised by the system operator
for such work (see BA CLM 152).

The specialist personnel must be familiar with
the operating instructions for the ConCal
calibration set and for the Mycom CLM 152
and must adhere to the instructions therein.

¢ Data integrity: The programmed
configuration remains stored even in the
case of a power failure.

e Electromagnetic compatibility: The
Mycom CLM 152 instrument is protected
against interference such as pulse-shaped
transients, high frequency and electrostatic
discharges in accordance with the current
European standards.

This applies, however, only to instruments
connected as described in these
installation and operating instructions.
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3 Description

3.1 Application areas

The ConCal calibration set is intended for
measuring tasks in the following areas:

e (alibration of quality-relevant process
measurements in the ultrapure water
sector up to 20 uS / cm (or 20 MQ = cm)

e Checking in-line measurements in
processes after, for example, inspection
work or shutdown periods

3.2 Features

e Factory calibration based on SRM of NIST
and DKD

e Conforms with international standards:
procedure for factory calibration of the
ConCal system in accordance with
ASTM 5391-93

e (Checking of conductivity measuring
equipment, particularly in the
pharmaceuticals and foodstuffs industries

e Checking and calibration in order to
ensure product quality in, for example
semiconductor production or other
technically sensitive areas

e Practical flow assembly with setting and
monitoring functions in accordance with
ASTM 5391

e Bypass arrangement without removal of
the process measuring cell

3.3 Contents of the ConCal calibration set

Aluminium carrying case with padding
Mycom CLM 152

Flow assembly

Reference measuring cell CLS 15

3.4 Mycom CLM 152

The Mycom CLM 152 measuring transmitter
used in the system is designed specially for
calibration in ultrapure water applications.
The settings for the cell constant and the
temperature offset have already been made
in the factory. The procedure for calibration is

Individually produced calibration certificate

e Operating Instructions for Mycom CLM 152
e QOperating Instructions for ConCal

described in chapter 6.3. All operating
elements and structures of the

Mycom CLM 152 measuring transmitter are
described in the enclosed operating
instructions.

Endress+Hauser
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3.5

The compact conductivity measuring cell
CLS 15 is designed specially for
measurements in the pure and ultrapure
water. The measuring range for cells with a
cell constant k = 0.01/cm extends from
0.02 uS/cm to 20 uS/cm.

The measuring cell has a Pt 100 temperature
sensor and is used together with the
conductivity measuring transmitter Mycom
CLM 152 with automatic temperature
compensation.

The two-electrode measuring cell CLS 15 is
supplied with an alternating voltage by the

con-e03.chp 3

Reference measuring cell CLS 15

conductivity measuring transmitter. The
alternating current flowing through the
measuring electrodes and the medium is
determined by the conductivity of this
medium.

The coaxialy arranged measuring surfaces
are made of polished stainless steel (1.4571)
and the cell shaft is made of PES. The cells
are connected via a four-pin round plug. The
measuring cell can be used at temperatures
of up to 120 °C. It is easily screwed in and
withstands pressures of up to 12 bar

(see 8.3 "Technical data").

A

167

17

73

PT 1 /o

Screw-in version of

O the CLS 15

1 Measuring cable outlet
2 Connector
3 SW 32

4 PES shaft
5

6

1/2" NPT thread
Coaxial measuring
electrode, stainless
steel

LS15-CON.CDR | Fig 31

Endress+Hauser
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Flow assembly for
ConCal

Fig. 3.2

3.6

The ConCal calibration set is equipped with a
special flow assembly for the measuring cell
CLS 15. This ensures that the measuring
setup operates with precisely defined °
measuring conditions.

Flow assembly

These measuring conditions depend on the
selected installation variant:

Measuring setup for direct comparison
measurement (see chapter 3.6)
Measuring setup for comparison
measurement in a sampling line (see
chapter 4.3.2)

Measuring
cell CLS 15

Installation position
for second

Outlet: connection )
measuring cell

Inlet: connection

Inlet: connection thread
NPT 1/2" for parallel
comparison measurement
(IN2)

iy

Flow regulation valves

NPT 1/2" for bypass
measurement (IN 1)

Two-way valve for switching
between bypass and parallel
comparison measurement

thread

Flow monitoring

DURCHFL.CDR

3.7 Instrument versions

Conductivity calibration set ConCal (complete)

Version for 230 VAC
Version for 115 VAC

Order No. 50083777
Order No. 50083778

3.8 Recalibration and accessories

Recalibration

Depending on the operating conditions, the cal
ConCal calibration must be recalibrated

regularly. We recommend that a factory

Flow assembly

Complete flow assembly
Order No.: 50082322

ibration be carried out annually at

Endress+Hauser.

Flow assembly for installation of a measuring cell with clamp connection

Order No.: Not available at the time of
printing.

Endress+Hauser
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3.9 Certificates

The ConCal calibration set is calibrated in the
factory (see the certificates). The reference
measuring cell CLS 15 is precisely calibrated
in accordance with the ASTM Standard

D 5391-93 with the aid of a reference system.
This procedure determines the cell constant
and the temperature offset of the sensor, and
these are recorded in the factory calibration
certificate.

The certificate produced individually for each

ConCal system is enclosed with the
calibration set.

D

Note:

The values determined for your
system have been preset in the
Mycom CLM 152 in the factory!

Endress+Hauser

The factory calibration certificate thus
contains details of the calibration for the
measuring transmitter Mycom CLM 152 with
cables and plugs (Enclosure 1/3), of the
calibration of the conductivity measurement
together with the Pt 100 offset (Enclosure 2/3)
and of the temperature measurements with
the Pt 100 sensor of the CLS 15 cell
(Enclosure 3/3).

An example of such a certificate is shown in
the Appendix (the values may vary,
depending on the system).

con-e03.chp
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4 Installation

4.1 Storage and transport
The complete ConCal calibration set is reason, the set should be stored and

dispatched in an aluminium case with transported only in this case.
padding to protect it from shocks. For this

4.2 Unpacking

Make sure that the contents are not damaged e |nstrument type and version as shown on

in any way. In the case of damage, inform the the rating plate
post company or the freight carrier and also e Accessories (see chapter 3.8)
notify the supplier. e QOperating instructions

e Instrument identification card(s)
Check the scope of delivery against your

order and the shipping documents for: If you have any questions, please contact
your supplier or the Endress+Hauser sales
e Correct quantity office in your area (see the back of these

operating instructions).

4.3 Measuring setup

The ConCal calibration set can be installed in
two different ways to suit the requirements of
the system to be calibrated.

4.3.1 Parallel comparison measurement

The flow assembly included in the calibration e Temperature

set has two installation positions for e |dentical Medium
conductivity sensors with 1/2" NPT threads. e Flow conditions
°

The direct comparison measurement at the Conductivity

same installation point is the ideal measuring

method, since the important parameters of An additional fitting is required for process
the measuring point are in this case identical: measuring cells with clamp adapters (see

accessories, page 6)

3 = 1 ~ ®
9] D O Hes EXET)
g2 ¢o
g < 5 €
69. § 85 e
3 2§ 0o0e
£ 0ooB
] | hd
[ ) (]
1 | Sl——|®
Process measuring instrument
EH
S —— ® ®)
Reference instrument ConCal
Setup for parallel L\n
Fig 4.1 comparison measurement CLY21-7E.CDR

8 Endress+Hauser
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4.3.2

For hygienic reasons, it is not always possible
to remove the measuring cell from the
process. In such cases, a comparison
measurement can be made in a bypass
(separate sampling line). When using this
setup, care must be taken that the water
composition and the temperature are the
same at the process measuring point and the
comparison measuring point.

Comparison measurement with bypass

The following basic prerequisites are
necessary to ensure this:

e Short hose connections

e Wait for the flow assembly to settle at the
process temperature

e Set the flow rate correctly

Caution:

The temperature of the fluid at the
measuring point must be the same
as that in the process!

Process measuring
instrument

Reference instrument
ConCal

Sampling valve

Keep connections as
\ short as possible

sterile

CLY21-8E.CDR Fig. 4.2

4.3.3 Bubble trap

In order to avoid incorrect conductivity
measurements, the fluid must be free of
bubbles. Degassing can occur, in particular,
where the pressure on the fluid is relieved, i.e.
also in the bypass arrangement described
here. This is taken into account to an
increased degree by the calibration assembly
in the ConCal set: in the bypass position of
the calibration assembly, the second
installation position is used as a
hydrocyclone. The water enters this
tangentially, causing a turbulent flow and
permitting the bubbles to escape through the
vent opening at the top. The water to be
measured passes through a hole on the side
at the base of the cyclone to the actual

Endress+Hauser

measuring chamber. Furthermore, the
pressure on the water is relieved only after the
cell and the rate of flow is regulated.

Note: There may be bubbles present in the
lines because the air was not excluded when
the connections were made. Venting for
parallel comparison measurement can be
done in one of two ways. In the first case,
large air bubbles are carried along in the
water and no separate venting is necessary.
In the second case, the reference measuring
cell can be unscrewed slightly to permit the
air bubbles to escape. Screw it down tight
again when the escaping water is free of
bubbles.

con-e04.chp 4

Setup for bypass
comparison measurement
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Fig. 4.3
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ConCal

Connections for bypass
arrangement with flow
monitoring

4.3.4 Controlled conditions with flow monitoring

When carrying out calibration with the ConCal e a bubble trap (for bypass measurement,

calibration set, ASTM 5391 specifies that a

see above),

minimum flow rate specified by the e a Rotameter flow monitor,

manufacturer of the measuring cell must be °
maintained (30 I/h). For this reason, the

calibration assembly is equipped, in

accordance with the standards for

conductivity calibration, with:

an adjusting valve for regulation of the flow.

Venting or second
measuring cell
1/2" NPT

Reference measuring cell

Regulation valve

Flow monitor

S

T

’anmn m

Inlet G 1/2" —

g = U —  QutletG 1/2"

CLY21-6.CDR

Caution:

The screw connection for flow
monitoring may not be tightened
excessively, since it could otherwise
break at high temperatures.

Endress+Hauser
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44 Connection of assembly

Connection procedure

e Select the appropriate connection method
for your system (see chapter 4.3.1 and
432).

e Connect the hose connections or process
connections to the flow assembly.

e Connect the hoses: for parallel comparison
measurement, use inlet “IN 2" and seal
“IN 1" with a plug; for the bypass
arrangement, use inlet “IN 1".

e Check the position of the two-way valve
(1: bypass; 2: parallel).

f Warning
When measuring hot fluids, wear

gloves and use suitable tools for
venting the equipment, since there is
otherwise a risk of scalding!

e FEnsure that all connections are tight and
free of leaks.

e Screw in the measuring cell (for parallel
comparison measurement only).

e Connect the reference measuring
instrument Mycom CLM 152 to the supply
voltage.

4.5 Connection of the Mycom CLM 152

The Mycom CLM 152 is fully wired ready for
use.

Connect the plug of the measuring cable to
the measuring cell.

For a supply voltage of 230 V AC, the Mycom
is supplied complete with a mains cable with
suitable plug connectors.

f Warning:
* Only suitable trained specialist

personnel may connect the
equipment to the supply voltage
and work on it in this condition.

* Do not operate the instrument
without a suitable earth
connection!

¢ Before connecting the instrument,
ensure that the supply voltage
matches the values shown on the
rating plate!

4.6 Removal, packing and disposal

Repacking
The ConCal calibration set should always

stored in the aluminium case in which it was
delivered.

Endress+Hauser

Disposal

Note:

2

Electronic scrap is hazardous waste!
Observe the local regulations when
disposing of it!

con-e04.chp
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Mycom CLM 152
operating elements

Fig. 5.1

Fig. 5.2 Mycom CLM 152 display

12

5

5.1

Operation

Operating elements

Display

W \1YCO

ENDRESS+HAUSER
M

ATC WalH

5.43 mA
2 1 Ems.h:m

246 °C

ﬁ\

E

J

ﬁ
//-

. I -
Indicator LED \l,
green: normal operation 2 2
red: acute fault \_

4 keys for calling the

main groups

LED with no function

4 keys for instrument
configuration

LM152B-E.CDR

5.2

Display

Operating mode or
current measured value

measure

Notes on key functions:

the arrow symbols indicate whether it is
possible to scroll in the currently displayed
menu or whether the currently displayed
value can be changed.

Main measured value (in measuring mode) or
parameter (e.g. during calibration or configuration)

E | SmE.-'-:m

24,6 °C

Additional information:

- secondary measured values, relay states, etc. (measuring mode)
- possible input range (calibration, configuration)

Present current value at
current output 1 or Hold
message

MLDISO1E.CDR

Endress+Hauser
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5.3 Keyfunction

Measurement

MEAS

e Measured value display
e Returns to measuring mode from
any position

Calibration

CAL

e Activation calibration mode
e (Calibration menu display

®— Diagnosis

DIAG

¢ Displays fault and maintenance
messages

* Displays information and statistics

e (Calls the service routine with
simulation, internal data and
instrument check

[ Configuration
PARAM) o Displays the configuration menu

(to set up for other measuring and
control tasks)

e Returns to the next higher menu
level

5.4 Operating concept

The functions of the measuring transmitter
Mycom CLM 152 are divided into four main
groups:

e Measurement
e Calibration
e Diagnosis
e Configuration

These groups are called with the
corresponding keys. Within each main group,
the functions relating to a particular subject
are combined into sub-groups, some of which
are subdivided further. The sub-groups are
displayed in the form of a menu and can be
selected with the keys T and | (inverted
display). A menu may also contain more lines
than can be displayed on one page. This is
indicated by small arrows in the left margin of
the window. Confirm your selection by
pressing the E key.

Endress+Hauser

e Increments the digit displayed in
_ﬂ‘ inverted mode

* Selects a menu line by moving
the inverted bar

e Returns to the previous measured
value display

_ e Decrements the digit displayed in
J, inverted mode

e Selects a menu line by moving
the inverted bar

e Steps to the next measured value
display

e Selects the editing point in
9 numerical values with several
digits

Enter

e Accepts a value or a parameters
during configuration

e Selects the menu line displayed
in inverted mode

Options are selected and parameters are set
within the sub-groups by selection from a
menu (see above) or by editing numeric
values. To edit a value, select the digit to be
edited with the — key and then adjust the
value with the T and { keys. repeat this
procedure as necessary for all other digits of
the value. Then confirm the setting by
pressing the E key. The limits within which a
numerical value can be adjusted are shown
on the penultimate line of the display. It is not
possible to set a value outside these limits.
After confirmation, you are prompted for the
next parameter. When all parameters of a
sub-group have been set, the menu of the
sub-group is displayed again. You can return
to the next-higher group menu by pressing
the “Param” key.

con-e05.chp
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Diagram of the Mycom
Fig. 5.3  operating concept

14

Note:

Itis also possible to switch to a
different main group even when you
are in the middle of a sub-group.
Any settings which have not been
confirmed with the E key before this
is done are lost.

If you do not enter anything in a
sub-group for 10 minutes, the
instrument automatically returns to
the measuring mode (except when it
is in calibration or simulation mode).

MEAS

CAL

PARAM

DIAG

Call the main
group with the

appropriate key Select

option

Edit numerical value:
increase

Select a
sub-group and
confirm by

by pressing E

b 4
E], . Last parameter
of the sub-group

Parameter 4

H
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
Parameter 2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

™
L]
L]

BEDSCHEM.CDR

Endress+Hauser
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6 Setting up and Measuring

6.1 Measures before first power-up

Before switching the instrument on for the first
time, familiarise yourself with the operation of
the measuring transmitter!

Caution:

Make sure all connections have
been established correctly before
power-up

Ensure that the measuring cell is
immersed in the medium to be
measured or in a calibration solution,
since the displayed values will
otherwise be implausible.

6.2 First start-up

When the instrument is switched on for the permitting the following settings, which are
first time, it is automatically in measuring not decisive for the measurement, to be
mode. Since all default settings changed:

(measurement type, measuring cell with cell

constant and language) have already been e Menu language
made in the factory, the instrument can be e Contrast
used without making any further settings. e Date

e Time

L]

In order to change the basic settings of the Unit for temperature measurement

instrument, a start-up menu can be called,

Key sequence for changing the basic settings:

r% E| 2x[v]| [E

Select:

Specialist Start-up Basic setting menu selected

settings can be selected and confirmed with
the selection keys (see chapter 5.3). The
possible settings are shown in the following
list.

Once this menu has been called, the desired g Note:

If the user has entered an
authorisation code, the “Param” level
can be accessed only with the aid of
this code.

Endress+Hauser 15



@@ Setting up and Measuring ConCal
Start-up / Check list for changing the basic settings
Prompt Possible selections Factory settings | Adjustment Setting
or setting irrelevant
required for
after instru- | measure-
ment reset ments
Deutsch,
language English,
(Language) Francais, Deutsch X
ltaliano
LCD contrast For best viewing “medium” X
Date Input of the current date Current date X
: . CET
Time Input of the current time (not summer time) X
Conductivity,
Measuring mode concentration, Resistance
resistance (MQ)
2-electrode measuring call, _alectrode
. cell constant )
Measuring cell , measuring cell, yes
4-electrode measuring call,
k =0.01
cell constant
Unit for Celsius [°C],
temperature Fahrenheit [°F], Celsius [°C] X
measurement Kelvin [K]
Temperature manual (MTC) ATC
compensation automatic (ATC)
Compensation
temperature -35.0 ... 250.0 °C 25°C
(for MTC only)
' . . - Single-circuit
Measuring principle | Single-circuit measurement measurement X
Hold, remote switching
Input contact (only if card FCXI is fitted) Hold X
Maintenance, limit value )
(in basic configuration) Maintenance X
NAMUR" / Gw
Relay function 1 x GW / Chemoclean,
2 x GW / Chemoclean NAMUR" / GW X
(if equipped with expansion
module FCYK)
NAMUR contacts 1) Normally closed, Normally open X
normally open
. Wiper contact, Continuous
Failure relay continuous contact contact X
Fault contact to maintenance contact, Maintenance
assignment not assigned contact X
16 Endress+Hauser



ConCal Setting up and Measuring

con-e06.chp

6.3 Measuring

6.3.1 Overview of the measuring setup and the type of temperature compensation

Comparison parallel
measurement with comparison
bypass (with sampling line) measurement

yes

Temperature difference
between reference and
process measuring cells
<0.1°C

Set temperature
compensation on both
instruments to "OFF”

yes

|

Set temperature
compensation on both
instruments to "OFF”

Temperature compensation is required if
there is a considerable difference between
the temperatures at the two measuring points

yes

Process
instrument
from E+H?

]

Set temperature
compensation on both
instruments to
“Ultrapure water”

Calibration depends on the facilities of
the process measuring instrument
(see the manufacturer’s information)

The accuracy of the calibration is reduced
f the temperature measurements are inaccurate.

Comparison of bypass
and parallel comparison
PAP1E.CDR Fig. 6.1 measurements

Endress+Hauser 17
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6.3.2 Parallel comparison measurement

Since the reference measuring cell and the
processing measuring cell are at the same
temperature, no temperature compensation is
necessary.

After correct connection of the flow assembly
and of the Mycom CLM 152, measurements
can be made immediately (use inlet “IN 2"
and screw a plug into "IN 1").

6.3.3 Comparison measurement with bypass

For a comparison measurement with bypass
(with a separate sampling line), ensure that
both cells are at the same temperature.

This can be achieved at moderate fluid
temperatures by using a short hose
(temperature difference < 0,1 °C).

Then measure the temperature with the
ConCal and calibrate the temperature sensor
of the process measuring cell.

After this, the conductivity measurement can
be calibrated.

If the temperatures are not identical during a
comparison measurement, the compensated
conductivity must be calibrated. For E+H
instruments, use the compensation type
"ultrapure water”. Process measuring
instruments made by other companies must
be calibrated as specified in the
manufacturer’s instructions.

Endress+Hauser
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6.4 Resetting the instruments
If you want to reset the measuring transmitter adjustment, the settings for measuring mode

to the data originally set in the factory, or if (measurement type, measuring cell,
this becomes necessary due to incorrect measuring principle) must be entered again.

Key sequence for “reset”:

4xil« E N E| 2x|{ E

Select:
Service Specialist Fac}ory
settings
4X 2X E E lMEAs J
Select:
All data return to measuring mode

Endress+Hauser 19
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Key sequence for’factory settings™:

E

E E E

4P

H@

Select:

Specialist

Unit
data

System
config.

Variable Resistance

2El. 0.01

}PARAM

2X W

Select:
Temperature Temp. No comp. Temperature Temperature
comp. measurement
Certifikate
E 5x | A =
Offset -
.
1
2/3
Select:
Calculate value:
automatic actual value + offset = Enter new actual value

new actual value
(offset from certificate)

Compare set value with certificate

Endress+Hauser
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Certifikate 5
X
CAL Cell 'ﬂ\ E MEAS
\‘ constant %
. -
J
2/3
Select:
Cell constant Return to
" Enter cell constant :
from certificate measuring mode

Caution:

It must be emphasised that these
settings must be made each time
the instrument is reset or the
measurement type is changed. If
this is not done, the displayed
results will be incorrect.

Endress+Hauser 21
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7 Maintenance and Service

7.1 Cleaning

For cleaning the keys and the case of the No special cleaning is necessary for the flow
Mycom CLM 152 and the case, we assembly and the reference measuring cell,
recommend the use of non-abrasive neutral since these cannot become contaminated if
detergents containing tensides. used correctly in the pure and ultrapure water
sector (see chapter 3.1). If cleaning should
Note: nevertheless become necessary, they can be
% rinsed with hot pure water.
If concentrated acids or alkalis,

benzyl alcohol, methylene chloride
or high-pressure steam are used for
cleaning, we can accept no
responsibility for any resulting
damage.

7.2 Changing the fuse on the Mycom CLM 152

ConcCal version:

open
2 O
OXOROROIN K
88 87 85 86 §
OXOXORO) 2 O0OO
31 32 33 34 ~LLN
= L+ L+ N-
PE U
S o I (@
Fuse holder on the J
Fig. 7.1 ConCal version

Open the fuse holder by turning with a
screwdriver in the indicated direction

(see fig. 7.1), remove the defective fuse and
insert a new fuse with the rating

M3.15 A /250 V.

7.3  Repair
Repairs may be carried out only in the factory service locations can be found on the rear

or by the Endress+Hauser service cover of these operating instructions.
organisation. A list of Endress+Hauser

7.4 Recalibration

We recommend that you have the ConCal
calibration set recalibrated annually by E+H.
You will then receive an updated factory
calibration certificate.
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8 Appendix

8.1 Technical data of ConCal
External dimensions of case (LxWxH) . . . . . . ... ... ... ... 520 x 340 x 165 mm
Weight . . . . o 10 kg
Measuring instrument . . . . .. ..o Mycom CLM 152
Measuringrange . . . . . . . . ..o uS/cm or MQs«cm; switchable
Cablelength . . . . . 5m
Measuring cell . . . . . . CLS 15
Supplyvoltage . . . . . . ... 230V 50Hz / 115V 50Hz
Temperaturerange of fluid . . . . . . . . . ... oL 0...100°C
Flow assembly
Installation positions . . . . . .. ... 1to 2 for 1/2" NPT thread
Temperaturerange . . . . . . . ..o 0...100°C
Pressure . . . . . max. 6 bar
Minimum flowrate . . . . . . . . 30 1/h
Material . . . . . . . PVDF
Connections
INlet . . . o G 12"
Outlet . . . o G 12"
Vent . . . o 1/2" NPT
Error limits
Calibration of factory reference system (k = 1 cm'1) at 149 uS/cm
Error limit of calibration solution . . . . . . . . . ... 0.5%
Max. indication error of factory conductivity meter at 149 uS/cm . . . . . . . . . . .. 0.2%
Calibration of ConCal at approx. 5 uS/cm (or 200 kQ * cm)
Max. indication error of factory conductivity meter at 200 kQ+cm . . . . . . . . . .. 0.6%
Max. indication error of conductivity meter ConCal at 200 kQ=cm . . . . . . . . . . .. 0.6%
Totalerror . . . . . . 2=19%
This ignores the change of the cell constant of the reference measuring cell in the
conductivity range between 149 uS/cm and 5 uS/cm
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8.2 Technical data of Mycom CLM 152

Resistance measurement

Measuring and display ranges for specific resistance

Cell constant k Measuring range (MR) N Display range (DR)

0.01 cm’’ 20.0 kQcm ... 100.0 MQcm 20.0 kQcm ... 37.99 MQcm
Deviation of measured value 2)display ......... +0.5% =2 digits of measured value
Reproducibility A +0.1% +2 digits of measured value
Reference temperature . . . . . . ... ... ... adjustable =35 ... +250 °C, typ. +25 °C
Measuring frequency . . . . . ..o 128 ... 1024 Hz
Measuringvoltage . . . . . . . . <150 mV
Conductivity signal output

Currentrange . . . . . . .. 0/4..20mA
Measurement deviation” . . . .. .. ... .. ... ... max. 0.5% of full-scale value
Load . . . . . max. 600 Q
Signal characteristic . . . . . . linear, bilinear, logarithmic, hyperbolic, inverse hyperbolic

Temperature measurement

Temperature Sensor . . . . . ... Pt 100 (3-wire connection)
Measuring range (MR, can also be displayed in°FandK) . . . . . . .. .. -35... 4250 °C
Resolution . . . . . . . 0.1°C
Deviation of measured value 2 display . . .. ... ... ... . max. 0.5 % of MR
Reproducibility . . . . . . . . . . max. 0.1 % of MR
Temperature signal output . . . . . . . ..
Currentrange . . . . . . . . 0/4..20mA
Measurement deviaton® . . . . . ... ... ... ... max. 0.5% of full-scale value
Load . . . . . max. 600 Q
Temperature signal outputrange . . . . . . . . . . ... .. adjustable A 28.5 ... A 285 °C

1) In each measuring range, the instrument has four internal switching stages.
Maximum accuracy and resolution are achieved automatically as a result.
2) In accordance with DIN |EC 746 Part 1, under rated operating conditions
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Technical data of limit value and alarm functions
Function . . . . . . limit switch
Functiontype . . . . . . MIN or MAX
Setpoint settings (in absolute values) . . . . . . . ... ... ... ... . 0 ... 100% of DR
Switch-contact hysteresis (an absolute values) . . . . . . . . ... .. ... 1...10% of DR
Pick /dropdelay . . . . . . . . ... 0..7200s
Alarmthreshold . . . . . . . .. 0.5 ... 100 % of DR
Alarmdelay . . . . . . . 0...6000 s
Electrical connection data and connections
AC supply voltage . . . . . . .. .. 115/230V +10/-15%
Frequency . . . . . . 47 ... 64 Hz
Power consumption . . . . . . .. max. 10 VA
Output contacts (optional) . . potential-free changeover contacts (Ex version: optocoupers)
....... can be used as normally open or normally closed contacts
Switched current . . . . .. max. 3 A
Switched voltage . . . . . . .. ... max. 250 VAC / 125 VDC
Switched power . . . . . .. max. 750 VA
Signaloutputs . . . ... ... 2x0/4..20mA, isolated from the other circuits
................................... but not from each other
[solationvoltage . . . . . . . .. 270 Vimg
Terminals, maximum wire cross-section . . . . . . . . . . . ... 2.5 mm
General technical data
Measured value display . . . . . . ... .. illuminated LC display with 128 x 64 dot matrix
Electromagnetic compatibility (EMC)
Interference emission . . . . . ... acc. to EN 50081-1, 01.92
Interference resistance . . . . . . ... acc. to EN 50082-2, 03.93
Rated operating conditions
Ambienttemperature . . . ... -10 ... 455 °C
Relative humidity . . . . . . . . .. ... 10 ... 95% non-condensing
ACsupplyvoltage . . . . . . . . . ... 115/230V +10/-15%
Frequency . . . . . . 47 ... 64 Hz
DCsupplyvoltage . . . . . . . . . . 24V, +20/-15 %
Limit operating conditions
Ambienttemperature . . . . ..o -20 ... +60°C
Storage and transport temperature . . . . ..o -25..+485°C
Mechanical data
Dimensions (HXWxD) . . . . . . . . . . .. ... .. ... ... ... 247 x 167 x 111 mm
Weight . . . . max. 6 kg
Degree of protection . . . . . . . . IP 65
Materials
Case . . ... ... ... GD-AISi 12 (Mg content < 0.05 %), plastic-coated
Frontpanel . . . . . . . . . .. ... Polyester, UV-resistant
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8.3 Technical data of CLS 15

Cellshaft . . . . ... PES (polyethersulfone)
Electrodes . . . . . . . . . ... ... ... stainless steel (1.4435), polished
Surfaceroughness . . . . . . . Rz 2um
Cellconstantk . . . . . . . . . 0.01/cmor 0.1/cm
Quality certificate . . . . . . . ... with details of materials and
.................................. the individual cell constant
Measuring range fork =0.01/cm . . . . . . ... ... ... 0.02 uS/cmto 20 uS/cm
Temperaturesensor . . . . . .. Pt 100
Connection . . . . . .. .. plug with Pg 11-union for measuring cable
Ingress protection . . . . .. IP 67
Max. temperature . . . . . L 120°C
Max. pressure . . . ... 12 bar (20°C)
Screw-inthread . . . . .. 1/2" NPT
Clamp connection . . . . . . . . . 11/2"
12 ‘
10
L A
£ \Q‘\
%
o 4
Range for ConCal
2
|
0 30 60 90 1‘20 150 180 210 240
Temperature in °C
Can be sterilised for short
periods (30 min.)
PT-DIA.CDR
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8.4 Calibration certificate

Factory Calibration Certificate

Quality made by
Endress+Hauser

Endress+Hauser [E
1SO 9001 Nothing beats know-how /,’

Endress+Hauser
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Factory Calibration Endress+Hauser -
Certificate /Ill
Werks-Kalibrierzertifikat

Enclosure / Anlage 1/3

Calibration set / Kalibrierset ConCal

Serial no. / Serien-Nr.: 10004

Measuring Instrument / MeBgerét Mycom CLM 152

Order Code / Bestell-Code CLM152-A1A0A10A

Serial No./ Serien-Nr.: 402559

Date Calibrated / Kalibrierdatum: 24.09.97

Recommended Recalibration /

Empfohlene Nachkalibrierintervalle: 1 Year/ Jahr

Test Method / Kalibrierverfahren ASTM Standard D 5391-93
Meas. resistance Cal. value Meas. value Difference
MeBwiderstand Kalibrierwert  MeBwert Abweichung

Conductivity measurement / Leitfahigkeitsmessung

1,800 kQ 180,0 kQcm 180,326 -0,326

18,00 kQ 1800 kQcm 1806,763 -6,763

180,0 kQ 18,00 MQcm 18,025 -0,025
Temperature measurement / Temperaturmessung

109,90 Q 25,4 °C 25 0,4

119,56 Q 50,4 °C 50,14 0,26

138,66 Q 100,5°C 100,32 0,18
Factory setting see operating instructions ConCal BA 163C/07/en
Gerate-Werkseinstellung siehe Betriebsanleitung ConCal BA 163C/07/de

Calibration Standard for Measuring resistors / Kalibrierstandard fiir MeBwiderstande

Manufacturer / Hersteller: Hewlett-Packard

Type / Typ: 3458

Serial No./ Serien-Nr.: A 96123

DKD-Zertifikat-Nr.: DKD-K-02201

rwﬁ ‘mi‘ !‘ Fi" r'-mr

Company stamp/ Firmenstempel, Date/Datum: (, s o

Workinspector/Werkssachverstandiger "‘)6 og ‘3"4 o ‘,"'r
SD 030C/07/A3/05.97 %ﬂ‘ %’*‘%‘sv 5 b
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4
Factory Calibration Endress+Hauser ’
Certificate II’

Werks-Kalibrierzertifikat

Enclosure / Anlage 2/3
Calibration set / Kalibrierset ConcCal
Serial no. / Serien-Nr.: 10004
Conductivity Measuring Cell / MeBzelle CLS 15
Order Code / Bestell-Code CLS15-A1A1A
Serial no./ Serien-Nr.: 50978
Date Calibrated / Kalibrierdatum: 24.09.97
Recommended Recalibration /
Empfohlene Nachkalibrierintervalle: 1 Year/ Jahr
Test Method / Kalibrierverfahren ASTM Standard D 5391-93
Conductivity / Leitfahigkeit k=0,01cm
Cal. value Meas. value Cell constant
Kalibrierwert MeBwert Zellkonstante
Ref. in pS/cm CLS 15 in pS/cm CLS 15incm™
5,727 5,646 0,0101
Cal. temperature Meas. value Temp. offset
Kalibriertemp. in°C  MeBwert in °C CLS15in°C
32,73 32,8 -0,1

Calibration Standards / Kalibrierstandards
Reference cell / Vergleichsmefzelle

Manufacturer / Hersteller: Endress+Hauser Conducta
Type / Typ: CLS-TSP3567
No./Nr.. L 12750
Cell constant / Zellkonstante: 1.000/cm
Cal. Standard Ref. Cell: 0.949/cm
Thermometer
Manufacturer / Hersteller: Testo
Type / Typ: Einbaufiihler 06121 1714/608
DKD-Zertifikat-Nr.: DKD 09635
i . + Fpuger
Company stamp/ Firmenstempel, Date/Datum: N f ) gjaﬁ o

Workinspector/Werkssachversténdiger
SD 030C/07/A3/05.97

ot e

ess- o+ Co
Dieselstr. 24, 7&289 Geilingen

Endress+Hauser
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Factory Calibration Endress+Hauser ’
Certificate y 4

Werks-Kalibrierzertifikat

Enclosure / Anlage 3/3
Calibration bag / Kalibrierkoffer ConcCal
Serial no. / Serien-Nr.: 10004

Conductivity Measuring Cell / MeBzelle CLS 15

Order Code / Bestell-Code CLS15-A1A1A
Serial no./ Serien-Nr.: 50978
Date Calibrated / Kalibrierdatum: 24.09.97
Recommended Recalibration /
Empfohlene Nachkalibrierintervalle: 1 Year/ Jahr
Test Method / Kalibrierverfahren: ASTM Standard D 5391-93
Pt 100 calibration / Kalibrierung
Cal. temperature Meas. value
Kalibriertemp. in°C  MeBwert in °C

5,080 4,8

50,420 49,7

80,440 79,6
Isolation resistance / Isolationswiderstand Measured value

MeBwert

Inner electrode / Innenelektrode - Pt 100 > 10 MQ
Quter electrode / AuBenelektrode - Pt 100 > 10 MQ
Calibration Standards / Kalibrierstandards
Reference resistor / MeBwiderstand
Manufacturer / Hersteller: Hewlett-Packard
Type / Typ: 3458
Serial No. / Serien-Nr.. A 9666
DKD-Zertifikat-Nr.: DKD-K-02201
Thermometer
Manufacturer / Hersteller: Testo
Type / Typ: Einbaufiihler 06000 9999/703
DKD-Zertifikat-Nr.: DKD 11280

Company stamp/ Firmenstempel, Date/Datum:

Workinspector/Werkssachversténdiger
SD 030C/07/A3/05.97
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8.5 Index

A

Access authorisation . . . . . .. ... 3
Accessories . ... 6
Alarm function . . . . ... 3
Applicationareas . . . .. ... ... ... 4
Application, intended . . . . . .. ... 3
Areas of applications . . . . ... ... .. 4
B

Basic settings . . . .. ... 15
Bubbletrap . . .. .. ... ... ... 9
Bubbles . . ... ... ... 9
Bypass . . . . ... ... ... 9,18
C

Calibration . . . .. ... ... ... ... 13
Calibrationassembly . . . . . .. ... .. 9
Cellconstant . . . . . . ... ... ... 4,7
Certificates . . . . . . ... .. ... ... 7
Changing thefuse . . . . . . ... .. .. 22
Clamp connections . . . . . . . ... ... 6
Cleaning . . . . ... ... ... ..... 22
CLS15 . . . ... 5
Commissioning . . . . .. ... ... .. 15
Comparison measurement

withbypass . . ... ... ... .. 6,9 18
Comparison measurement, direct . . . . . . 8
Comparison measurement, parallel . 6, 8, 18
Conductivity sensors . . . . . . ... ... 8
Conformity statement . . . . . .. . .. . . 2
Connection . . . . . ... ... ... ... 11
Connectionexamples . . . . . .. .. .. 26
Contrast . . . ... ... .. ... ... 15
D

Dataintegrity . . . . . . .. .. ... .. .. 3
Date . ... ... .. ... . .. 15
Degassing . . ... .. .. ... ...... 9
Description. . . ... ... ... .. .. 4-7
Diagnosis . . . . .. ... ... 13
Direct comparison measurement . . . . 6,8
Display . . . .. ... ... ... ... .. 12
Disposal . . ... .. ... ... ... .. 11
DKD . . ... 4
E

Editingpoint . . . .. ..o 13
Electromagnetic compatibility . . . . . . . . 3
Enter . . .. ... 13
F

Factory calibration certificate . . . . . . . . 7
Factory settings . . . . . . ... ... .. 20
Features . . . . .. .. ... ... ... . 4
Flowassembly . . . .. ... ... ... 6,8
Flow monitoring . . . . . . .. . ... .. 10
Functionsofkeys . . . . ... ... ... 13
Fuse,changing . . . ... ... ... .. 22
Endress+Hauser

H

Hydrocyclone . . . . . .. .. ... ... 9
I

Installation . . . . . ... ... 8-11
Instrument description . . . . . . .. .. 4-7
Instrument identification card . . . . . . . 8
Intended application . . . . . ... ... 3
K

Keyfunctions. . . . . .. ... ... ... 13
Keys . . . . . .. .. . 13
M

Maintenance . . . . . . ... 22
Measurement . . .. ... ... 13
Measuring . . . . ... ... 15-21
Measuring chamber . . . . . . . ... .. 9
Measuringmode . . . . . . ... ... .. 15
Measuringsetup . . . . . . ... .. 8, 17
Measuring transmitter . . . . . .. .. .. 4
Menu language . . . .. ... ... ... 15
Minimum flowrate . . . . . ... ... .. 10
Mounting . . . . . ... Lo 8
N

NIST . . .. 4
(0]

Operating . . ... ... ... ... . 12-14
Operatingconcept . . . . . . ... .. .. 13
Operatingelements . . . . . .. ... .. 12
Operation. . . . ... ... ... ... 12-14
P

Packing. . . ... ... 11
Parallel comparison measurement . . 8,18
Parameters . . . . . ..o 13
Power consumption . . . .. .. ... .. 25
Power failure . . . . .. ... 3
Purewater . . .. ... ... 5
R

Rated operating conditions . . . . . . .. 25
Recalibration . . . .. .. ... ... ... 6
Reference measuringcell . . . . . . .. 57
Removal . . . .. ... 11
Repacking . . . . ... ... ... 11
Repair . .. ... ... ... 22
Roundplug. . . . ... ... .. ... .. 5
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S

Safety . . .. ... ... 3-4
Safety functions . . . . . ... ... 3
Safetynotes . . . ... ... 3
Scope of delivery . . . . . ... ... .. 8
Service . . . ... 22
Servicing . . . .. ..o 22
Setting the instrument configuration . . 15-21
Settingup . . .. ... ... ... 15-21
Specialist personnel . . . . . ... ... 3
SRM . . 4
Storage . .. .. ... 8
Symbols . . .. ... 2
T

Technicaldata . . . . . ... .. ... 23-25
Technical data, CLS15 . . . . . .. . .. 26
Technical data, ConCal . . . . . .. . .. 23
Technical data, Mycom CLM 152 . . . . . 24
Temperature compensation . . . . . . . .. 5
Temperature measurement . . . . . . .. 24
Temperature offset . . . . . .. .. .. .. 4
Temperature offset . . . . . .. .. .. .. 7
Time . . .. .. 15
Transport. . . . . .. .. ... 8
U

Ultrapurewater . . . . . .. .. ... ... 5
Unit for temperature measurement . . . . 15
Unpacking . . . ... ... ... .. .... 8
\"

Ventopening. . . .. ... ... .. ... . 9
Venting . . . ... .. ... ... .. ... . 9
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Europe

Austria

1 Endress+Hauser Ges.m.b.H.

Wien

Tel. (0222) 88056-0, Fax (0222) 88056-35

Belarus
Belorgsmtez

Min
Tel. (01 72) 263166, Fax (0172) 263111

Belgium / Luxembourg

O Endress+Hauser S.A./N.V.
Brussels

Tel. (02) 2480600, Fax (02) 2480553

Bulgaria
INTERTECH AUTOMATION

Sof
Tel. (02) 652809, Fax (02) 652809

Croatia

Q Endress+Hauser GmbH+Co.
Zagreb

Tel. (01) 660 14 18, Fax (01) 660 14 18

Cyprus

1+G Electrical Services Co. Ltd.
Nicosia

Tel. (02) 484788, Fax (02) 484690

Czech Republic
Q Endress+Hauser GmbH+Co.

Ostrava
Tel. (069) 6611948, Fax (069) 6612869

Denmark

Q Endress+Hauser A/S

Seborg

Tel. (31) 673122, Fax (31) 673045

Estonia

Elvi-Aqua-Teh

Tartu

Tel. (07) 4227 26, Fax (07) 422727

Finland
1 Endress+Hauser Oy

Espoo
Tel. (90) 8596155, Fax (90) 8596055

France

0 Endress+Hauser

Huningue

Tel. (03) 896967 68, Fax (03) 89694802

Germany

1 Endress+Hauser MeBtechnik GmbH+Co.
Weil am Rhein

Tel. (07621) 975-01, Fax (07621) 975-555

Great Britain

Q Endress+Hauser Ltd.

Manchester

Tel. (0161) 2865000, Fax (0161) 9981841

Greece

| & G Building Services Automation S.A.
Athens

Tel. (01) 9241500, Fax (01) 9221714

Hungary

Mile Ipari-Elektro

Budapest

Tel. (01) 2615535, Fax (01) 2615535

Iceland

Vatnshreinsun HF

Reykjavik

Tel. (00354) 8896 16, Fax (00354) 889613

Netherlands
1 Endress+Hauser B.V.

Canada
0 Endress+Hauser Ltd.

Naarden Burlington, Ontario

Tel. (035) 69586 11, Fax (035) 6958825 Tel. (905) 6819292, Fax (905) 6819444
Norway Chile

1 Endress+Hauser A/S DIN Instrumentos Ltda.

Tranby Santiago

Tel. (032) 851085, Fax (032) 851112 Tel. (02) 2050100, Fax (02) 2258139
Poland Colombia

0 Endress+Hauser Polska Sp. z 0.0. Colsein Ltd.

Warsaw
Tel. (022) 6510174, Fax (022) 6510178

Santafe de Bogota D.C.
Tel. (01) 2367659, Fax (01) 6107868

Portugal

Tecnisis - Tecnica de Sistemas Industriais
Linda-a-Velha

Tel. (01) 4172637, Fax (01) 4185278

Romania

Romconseng SRL

Bucharest

Tel. (01) 4101634, Fax (01) 4101634

Russia

Avtomatika-Sever Ltd.

St. Petersburg

Tel. (0812) 556 1321, Fax (0812) 556 1321

Slovak Republic

Transcom Technik s.r.o.

Bratislava

Tel. (07) 5213161, Fax (07) 5213181

Slovenia

1 Endress+Hauser D.O.O.

Ljubljana

Tel. (061) 1592217, Fax (061) 1592298

Spain

0 Endress+Hauser S.A.

Barcelona

Tel. (93) 47346 44, Fax (93) 4733839

Sweden

0 Endress+Hauser AB

Sollentuna

Tel. (08) 626 1600, Fax (08) 6269477

Switzerland

0 Endress+Hauser AG

Reinach/BL 1

Tel. (061) 7156222, Fax (061) 7111650

Turkey .

Intek Endustriyel Olcti ve Kontrol Sistemleri
Istanbul

Tel. (0212) 2751355, Fax (0212) 2662775

Ukraine
Industria Ukraina

Kiev
Tel. (044) 26852 13, Fax (044) 2685213

Africa

Morocco

Oussama S.A.

Casablanca

Tel. (02) 241338, Fax (02) 402657

South Africa

0 Endress+Hauser Pty. Ltd.

Sandton

Tel. (11) 4441386, Fax (11) 4441977

Tunisia

Controle, Maintenance et Regulation
Tunis

Tel. (01) 793077, Fax (01) 788595

Ireland

Flomeaco Company Ltd.

Kildare .
Tel. (045) 868615, Fax (045) 868182 America
Italy Argentina

Q Endress+Hauser ltalia S.p.A.
Cernusco s/N Milano
Tel. (02) 921064 21, Fax (02) 92107153

Servotron SACIFI
Buenos Aires
Tel. (01) 7021122, Fax (01) 3340104

Costa Rica

EURO-TEC S.A.

San Jose

Tel. (0506) 296 1542, Fax (0506) 296 1542

Ecuador

Insetec Cia. Ltda.

Quito

Tel. (02) 46 1833, Fax (02) 461833

Guatemala

ACISA Automatiziacion Y Control
Ciudad de Guatemala, C.A.

Tel. (02) 3345985, Fax (02) 33274 31

Mexico

Endress+Hauser Instruments International
Mexico City Office, Mexico D.F.

Tel. (05) 56896 58, Fax (05) 5684183

Paraguay

INCOEL S.R.L.

Asuncion

Tel. (021) 203465, Fax (021) 26583

Peru

Esim S.A.

Lima

Tel. (01) 4714661, Fax (01) 4710993

Uruguay

Circular S.A.

Montevideo

Tel. (02) 9257 85, Fax (02) 929151

USA

Q Endress+Hauser Inc.

Greenwood, Indiana

Tel. (0317) 535-7138, Fax (0317) 535-1489

Venezuela

H. Z. Instrumentos C.A.

Caracas

Tel. (02) 9798813, Fax (02) 9799608

Asia

China

Q Endress+Hauser Shanghai

Shanghai

Tel. (021) 64646700, Fax (021) 64747860

Hong Kong

Q Endress+Hauser (H.K.) Ltd.

Hong Kong

Tel.(0852) 252831 20, Fax (0852) 28654171

India
0 Endress+Hauser India Branch Office

Mumbay
Tel. (022) 6045578, Fax (022) 6040211

Indonesia

PT Grama Bazita

Jakarta

Tel. (021) 7975083, Fax (021) 7975089

Japan

0 Sakura Endress Co., Ltd.

Tokyo

Tel. (422) 5406 11, Fax (422) 550275

Malaysia

Q Endress+Hauser (M) Sdn. Bhd.
Petaling Jaya, Selangor Darul Ehsan
Tel. (03) 7334848, Fax (03) 7338800

Latvia Bolivia Pakistan

Raita Ltd. Tritec S.R.L. Speedy Automation

Riga Cochabamba Karachi

Tel. (02) 26 4023, Fax (02) 264193 Tel. (042) 56993, Fax (042) 50981 Tel. (021) 772 2953, Fax (021) 773 6884
Lithuania Brazil Philippines

Agava Ltd. Servotek Brenton Industries Inc.

Kaunas Sao Paulo Makati Metro Manila

Tel. (07) 202410, Fax (07) 207414

Tel. (011) 5363455, Fax (011) 5363067

Tel. (2) 8430661, Fax (2) 8175739

Singapore

0 Endress+Hauser (S.E.A.) Pte., Ltd.
Singapore

Tel. 4688222, Fax 4666848

South Korea
Hitrol Co. Ltd.
Bucheon City
Tel. (032) 6723131, Fax (032) 6720090

Taiwan

Kingjarl Corporation

Taipei R.O.C.

Tel. (02) 7183938, Fax (02) 7134190

Thailand

Q Endress+Hauser Ltd.

Bangkok

Tel. (02) 9967811-20, Fax (02) 9 967810

Vietnam

Tan Viet Bao Co. Ltd.

Ho Chi Minh City

Tel. (08) 8335225, Fax (08) 8335227

Iran

Telephone Technical Services Co. Ltd.
Tehran

Tel. (021) 874675054, Fax(021) 8737295

Israel

Instrumetrics Industrial Control Ltd.
Tel-Aviv

Tel. (03) 6480205, Fax (03) 6471992

Jordan

A.P. Parpas Engineering S.A.
Amman

Tel. (06) 559283, Fax (06) 559205

Kingdom of Saudi Arabia

Anasia

Jeddah

Tel. (03) 67100 14, Fax (03) 6725929

Kuwait
Kuwait Maritime & Mercantile Co. K.S.C.

Safat
Tel. (05) 2434752, Fax (05) 2441486

Lebanon

Network Engineering Co.

Jbeil

Tel. (01) 3254052, Fax (01) 9944080

Sultanate of Oman
Mustafa & Jawad Sience & Industry Co.
LL.C

Ruwi
Tel. (08) 602009, Fax (08) 607066

United Arab Emirates
Descon Trading EST.

Dub.
Tel. (04) 359522, Fax (04) 359617

Yemen
Yemen Company for Ghee and Soap Industry

alz
Tel. (04) 230665, Fax (04) 212338

Australia + New Zealand

Australia

GEC Alsthom LTD.

Sydney

Tel. (02) 64507 77, Fax (02) 96450818

New Zealand

EMC Industrial Instrumentation
Auckland

Tel. (09) 4449229, Fax (09) 4441145

All other countries

0 Endress+Hauser GmbH+Co.
Instruments International

Weil am Rhein, Germany

Tel. (07621) 975-02, Fax (07621) 975345

0 Members of the Endress+Hauser group

50087269

Endress+Hauser -

Nothing beats know-how
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