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Chapter 1.: Introduction

1.

Introduction

For users familar with Commutec instruments a Quick Programming Guide is
to be found at the back of the manual.

The Commutec PMX 671 Z/672 Z/676 Z and 677 Z digital controllers are used
in conjunction with Cerabar pressure transmitters for the continuous measure-
ment of pressure or differential pressure. Examples of use are:

process pressure measurement

electrical differential pressure measurement, e.g. filter monitoring or
pump control

direct control or two-point regulation e.g. in pressurized air networks,

pressure compensation for exact consumption data from gas or
steam flow measurements.

The modules available are characterized as follows:

Commutec PMX 671 Z

Single-channel with LC-Display, analog LCD pressure indicator,
programmable from front panel, via Commulog VU 160/260 Z or
external computer and ZA 670 interface.

Commutec PMX 672 Z

Twin channel with LC-Display, analog LCD pressure indicator,
programmable from front panel, via Commulog VU 160/260 Z or
external computer and ZA 670 interface.

Commutec PMX 676 Z

Single-channel programmable via Commulog VU 160/260 Z or
external computer and ZA 670 interface only.

Commutec PMX 677 Z

Twin-channel programmable via Commulog VU 160/260 Z or
external computer and ZA 670 interface only.

Each measurement channel can be used to operate:

two signal-proportional outputs, one current, one voltage,

one relay indicating presettable minimum and maximum limits (in the
case of single-channel units, two relays can be driven).

In addition a self-monitoring circuit checks the correct operation of
the module. Fault condition is indicated by a red LED and by a relay
contact.

Quick Programming Guide

Commutec PMX versions

Signal outputs
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Fig. 1.1

Commutec as stand-alone
control module controlling two
Cerabars.

1.1 Measuring system
Typical measuring systems employing the Commutec PMX modules are shown
in Figs. 1.1, 1.2 and 1.3. A measuring system comprises basically:

¢ the Commutec PMX module

* up to two Cerabar PMC pressure transmitters with two-core
connecting leads

for external operation or remote control:
¢ Commulog VU 160/260 Z

and for central control:
e ZA 670 (RS-232 C) interface module,
* Rackbus,
* PLC, PCS or PC as central processing unit.

for pressure indication:
¢ analog instruments, annuciators etc..

0/4...20 mA, 0/2...10V

Min./max. relays

Fault relay

Channel 1 Channel 2
Commulog
VU 160/260 Z
TN
Cerabar 1 iy Cerabar 2

]
% BAOO4E12
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0/4...20 mA, 0/2...10 V

Min./max relays
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Fig.1.2:

Commutec application using the
two-wire Rackbus system and
central controller. The common
ZA 670 interface module couples
the control modules to the central
processing unit.

Fig.1.3
Commutec application for pump
control using two Cerabars.
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Fig. 1.4
Functional principle of
Commutec PMX modules

1.2 Functional principle

The intrinsically safe inputs of the Commutec PMX module are electrically iso-
lated from the rest of the circuit.

The Commutec PMX module supplies the pressure transmitters with direct cur-
rent via a two-core installation cable. The sensor generates a pressure-propor-
tional frequency signal which is transmitted to the Commutec module (see
Fig.1.4). Tothis end, the Cerabar superimposes 5 mA current pulses with a pul-
se width of 100 ps on the supply current.

The Commutec converts this pulse frequency into a proportional output voltage
of 0/2-10 V DC or into an output current of 0/4-20 mA DC, depending on pa-
rameter settings. In addition for the PMX 671 Z and PMX 672 Z modules, the
measured value can be displayed at the LC-Display and a 10-step LCD-strip
indicates the analog output current value.

Cerabar Calibration

frequency p pressure analog

> Af > _» analog
fo output
f digital

fo = zero frequency lower range upper range
Af = sensitivity limit limit

BAOO4E13

1.3 Supplementary documentation

When relevant, the following documentation should be at hand when installing
and operating the Commutec PMX modules:

O Cerabar Instruction Manual
O Commulog VU 160/260 Z Instruction Manual
O ZA 670 Interface Module Manual
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2. Installation

2.1 General information
The Commutec PMX module is built as a Racksyst-plug-in board as per DIN
41494 (Europa card format). Its dimensions can be taken from Fig.2.1.

¢ The degree of protection of the plastic front panel corresponds to
IP 20, that of the card IP 00.

* The module weighs approx. 0.3 kg

* The operating temperature is 0 °C to + 70 °C, the storage
temperature -20 °C to + 85 °C

2.2 Mounting

Racksyst plug-in boards must be installed outside explosion hazardous areas
in a rack or in a protective housing. The following housings are available from
Endress+Hauser:

* 19"-rack for mounting in the control room with slots for 12 Commutec
modules

e Half 19"-rack field housing,degree of protection IP 65, with slots for 6
Commutec modules.

* Monorack housing (7 HP) for single or row mounting in the control
panel

To prevent mix-ups the multipoint connector has been provided with two inde-
xing pins at the following positions.

e PMX 671 Z/676 Z positions 1 and 26
* PMX 672 Z/677 Z positions 1 and 27

Fig. 2.1
7 HP Dimensions in mm of Racksyst
2,5 35,53 plug-in card
™ 7,45 |
gl rex
: 4—:?—. A .
! |
! | o o<
! I o
! : = o X
! |
' !
E|
ol J o
e 160 >
415 0-2D-097




Chapter 2: Installation

2.3 Electrical connections

Make all electrical connections with the power supply switched off. For the con-
nection of the Commutec PMX transmitter to the Cerabar sensor, see also the
relevant technical documentation. In general:

* The electrical connection is made via a 48-pin (28 pins used)
multiple connector plug as per DIN 41612, style .

* The connecting diagram is shown in Fig.2.2: Table 2.1 contains the
relevant technical data.

e Terminals z 30, b 14 and d 14 are connected to one another
internally.

* Inputsd2,d4andz?2, z4 are electrically isolated from the rest of
the circuitry.

2.3.1 Supply Voltage

Connect to 20-30 V DC. The circuit zero of the unit ( O ) is connected to the ne-
gative terminal of the supply voltage.

Fig. 2.2
. . Commutec Non-Ex- area Ex-area
Connection diagram for PMX 671 2/676 Z |
Commutec PMX 672 Z/677 Z. PMX 672 Z/677 Z !
d2 >—+ - Channel O

T] b ﬁ d4 >—- | 2 |- PMF-signal
LU 2 >—+ + Cerabar with
00 } Inputs G Channel O

2
4
6
d10>—+ .

101 I [¢<=> Rackbus Current O g}ii: E
12 +[|+[|+[|

Current [ z12>—+ Pressure on
40 Analog d14>—.1L = O/4..20mA| | channel 1 or 2 or

oL b12)—+ differential pressure
160 0 Voltage [ b14>— L -E on channel 1 only
18 . Voltage O z14>—+ E-

I ga} Limit valueO -- 0210V
20 fu r 218 >——]
20 I ’<:= 420—— | ®—B Limit value O
2l [ } Limit valueO e ZgZ:

u Z

" T d24>——{ | @—H Limit value 0
26 [lr a z24
28 [k 4 226 ]
g 428 ] ®—H L, Faultindication

0[] i 228

BAOO4E08




Chapter 2: Installation

2.3.2 Cerabar pressure transmitter

The inputs of the Commutec PMX modules are intrinsically safe and isolated
from the rest of the circuit by DC/DC convertors. Either normal two-core instal-
lation cable or multicore cable can be used as connecting line. Line resistance:
maximum 25 Ohm per core.

2.3.3 Indicating instruments, controller etc.

The negative terminal of the current output, of the voltage output and of the
supply voltage are connected to the circuit zero of the Commutec PMX module.

* Any number of measurement and control units can be connected in
parallel to the voltage output, provided that all potentials are related
to negative terminal of the 24 V supply (RL = 10 kOhm).

* Only one non-floating device can be connected to each of the
current outputs.

e There is no limit to the number of floating devices, apart from that
imposed by considerations of maximum or minimum load.

2.3.4 Technical data

Connection, Value Remarks
Connector Male multipoint connector as Indexing pins :
per DIN 41612, Part 3, Type F, | PMX 671 Z/676 Z

48 pin, 28-pins used.

positions 1 and 26
PMX 672 Z/677 Z
positions 1 and 27

Power supply

24V (20V ...30V) d.c.
approx. 90 mA, max 125 mA

Permissible residual ripple: 2 V
(Upp within tolerance)
built-in microfuse

Signal inputs

All Cerabar PMC transmitters
with PFM-signals can be con-
nected to the isolated signal in-
puts

Connecting cable:
two-core insulating cable, non-
shielded, up to 25 Ohm per core

Current output | 0 ... 20 mA, Switchable, R max. 500 Ohm
4..20mA

Voltage output | 0... 10V Switchable, R min. 10 k Ohm
2...10V

Limit switches

2 independent relays, each with
a single switch-over contact
switching point and hysteresis
programmable

Quiescent current fail-safe
circuit: switchable maximum or
minimum.

Fault relay

Relay with switch-over contact

Trips on fault condition

Reay swit-
ching capacity

max. 2.5 A, max. 250 V altera-
ting voltage, max. 300 VA at
cos ¢=0.7

max. 100 V direct voltage, max.
90 VA

Rackbus

Data rate: 19,200 bit/s

2-wire, bidirectional

Table 2.1
Electrical data of the
Commutec PMX module
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3.

Front Panel Controls

Figs. 3.1, 3.2 and 3.3 show the LC-display and front panel controls of the
Commutec PMX 672 Z and PMX 677 Z modules.

The PMX 671 Z and 676 Z differ only in the absence of the second
current output.

The PMX 671 Z and 672 Z modules allow parameter entry and
display at the front panel.

All models can be programmed via the Commulog VU 160/260 Z or
the
ZA 670 interface module and PC (see here appropriate manuals).

The panel, see Fig. 3.2, is divided into the following operating fields:

Parameter display (PMX 671 Z/672 Z)

Parameter entry (PMX 671 Z/672 Z)

Limit switch status

Remote parameter entry (Commulog VU 160/260 Z)
Test and service area
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3.1 Entry and display of parameters
(PMX 671 Z/672 Z)

All functions, including the current and voltage output ranges are programmed
via a 10x10 matrix field:

* Each field in the matrix is accessed by a vertical (V) and
horizontal (H) position which can be entered at the front panel, via
the Commulog VU 160/260 Z or via the ZA 670 interface.

3.1.1 Parameter display
The display window, see Fig.3.1 and 3.2, contains the following information.
e LC-Display:
Indicates measured values or instrument settings, depending on the
selected matrix field.
*  Matrix field display:
e.g. VH

00
indicates the current matrix field, VOHO, i.e. measured pressure.
e 10-step, LCD strip
Indicates the output current value as % of set range.
This range is set using fields VOH5/VOH6 and V4H5/V4HS6 in the
parameter matrix (see Chapter 5).

Fig 3.1

The V and H fileds in the
LC-display of the Commutec
PMX 671 Z/672 Z modules
correspond to those on the card
Value in field Matrix field display attached to the circuit board.

in this case
pressure at VH
channel 1 O O

........ LCD-strip controlled
by analog output 1

HO H1 H2 H3 H4

Vo measured
pressure

Vi

Card supplied with module

BAOO4E15
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PMX 6722

6 7 100
eV @H

Vi

Indication of selected
matrix field

LCD-strip
10-step bar display

Red LED =
Relay de-energised

Connection sockets
for Commulog

Sockets for current output
channel 2 (672 only)

Sockets for current output
channel 1

Fig. 3.2

Front panel controls,

Commutec PMX 6712/672 Z
Display with
movable decimal
point
Green LED =
relay energised
Green LED =
remote dialog
Red LED =
Fault condition
BAOO4E10

Fig 3.3

Front panel controls

Commutec PMX 676 Z/677 Z
Green LED =

relay energised

Green LED =
remote dialog

Red LED =
fault condition

BAOO4E04

PMX 677 Z

,.@8
‘e OO,

Red LED =
relay de-energised

Connection sockets
for Commulog

Sockets for current output
channel 2 (677 only)

Sockets for current output
channel 1

10
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3.1.2 Parameter entry (PMX 671 Z/672 Z)
Use the following keys to enter or modify parameters.

Matrix selection keys V and H:

Select the vertical (V) and horizontal (H) position in the matrix by
pressing these keys. When pressed simultaneously the measured
value field for sensor 1, VOHO, is selected.

»[] «key

Use the »0 « key to select the digit to be changed. The digit at the
extreme left is selected and flashes. Move to the next digit by
pressing »[0 « again. When the last digit is reached »0 « selects the
leftmost digit again.

Decimal point:
To change the position of the decimal point, hold down the »0 « key
and press »+«. The decimal point moves 1 space to the right

» o«
Increases the value of the flashing digit by pressing this key.

» -« key
Decreases the value of the flashing digit by pressing this key.

Negative entry
To enter a negative number decrease the leftmost digit until a minus
sign appears in front of it.

»E« key

When your entry is complete, press »E« to register it. Unregistered
entries remain ineffective and the instrument will operate with the old
value.

Changes are not possible if the matrix has been locked (Section 4.6).

Characters which do not flash represent either read only indicated
values or locked entry fields.

Key functions

11
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3.2 Annuciators and remote parameter entry

3.2.1 Remote parameter entry

All Commutec PMX modules can be programmed externally either by a
Commulog VU 160/260 Z/260 Z or a ZA 670 interface module and PC (see also
Chapter 7, Communications).

* Connect the Commulog to the two inputs marked " ¢+ ". The green
LED lights when the module is communicating.

3.2.2 Limit switch status
Two LED annunciators are provided for each limit switch:
e Green LED: Relay energized (normally-open contact open).
* Red LED: Relay de-energized (normally-open contact closed).

3.2.3 Test and service area

The red fault LED lights if the self-monitoring circuit detects a fault condition in
the transmitter:

* The fault relay de-energises on fault condition.
* An error message can then be found in field VOHO.

* Any previous error message (since rectified) is to be found in field
VOH1. The error message is acknowledged by selecting the
appropriate field and pressing "E"; it then disappears.

* The two test sockets (for PMX 671 Z/676 Z one) are for checking the
milliampere output signal at each measurement channel.

12
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4. Programming and Operation

This chapter is concerned with the basic settings of the Commutec module
which allow it to operate with the Cerabar PMC transmiter. The principle secti-
ons describe the:

e Commutec PMX 672 Z/677 Z operating modes
e entry of Cerabar calibration parameters (all modules)
e display of measured values.

The current/voltage outputs and relays are described in Chapter 5 and 6 re-
spectively.

Depending upon the model, the Commutec PMX 671 Z/672 Z/676 Z and 677 Z
modules can be programmed via the front panel, via a Commulog VU 160/
260 Z or via a ZA 670 interface module and Personal Computer.

e All functions, including the current and voltage output ranges are
programmed via a 10x10 parameter matrix. The full matrix, which is
also clipped to the side of the module, is reproduced on the last
page of the manual, and can be consulted when programming.

* Note your parameters in the table in Section 8.4 so that you have a
reference, e.g. for trouble-shooting at a later date. Tables 4.1 and
4.2 give a summary of the parameters described in this chapter.

4.1 Control parameters

Global Significance Default
VIH5 Instrument reset to default values -
V8HO Operating mode selection (672 Z/677 Z) 0

= 2-channel operation
1= Cerabar at channel 1
2= Cerabar at channel 2
3= Differential pressure

6= Simulation channel 1
7= Simulation channel 2

V8H2 Pressure display assignment for differential pres- | 2
sure

1= Channel 1 at V4HO
2= Channel 2 at V4HO

V8H9 Parameter matrix lock -
Channel 1 Channel 2 Significance Default
VOH1 V4H1 Cerabar zero frequency 200.0
VOH2 V4H2 Cerabar sensitivity 50.0
V3HO V7HO Unit conversion factor for VOHO | 1.00

or V4HO
V1H4 V1H9 Assignment relay 1/2 1/2

1 = Pressure at channel 1
2 = Pressure at channel 2

VOHO V4HO Pressure display -
VOH8 V4H8 Actual frequency -
VOH9 V4H9 Original pressure -

Table 4.1
Global matrix fields for Commutec
operating parameters

Table 4.2
Channel-specific matrix fields for
Commutec operating parameters

13
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Procedure
Instrument reset

Procedure
Selection of operating mode

4.2 Instrument reset

If programming the module for the first time we recommend that you reset the
module to the factory based parameters (See Tables 4.1, 5.1 and 6.1).

Step Matrix Entry Significance
1 VOH5 e.g. 671 Module number
2 - "E" Registers change

4.2.1 Replacing the Cerabar transmitter

If you are replacing the Cerabar, do not reset. Type in the initial frequency and
sensitivity only. All other parameters are retained.

4.3 Operating modes (PMX 672 Z/677 Z only)

For twin-channel Commutec modules four operating modes are possible:

e 0O twin-channel operation with 2 Cerabars

e 1 single-channel operation with Cerabar at channel 1
e 2 single-channel operation with Cerabar at channel 2
e 3 differential pressure measurement with 2 Cerabars

The factory setting is for twin-channel continuous measurement. Change the
operating mode as follows:

Step Matrix Entry Significance

1 V8HO eg. 3 Selects operating mode
(e.g. differential pressure)

2 - "E" Registers entry

The simulation modes 6 and 7 are for service purposes only and are described
in Section 8.3.

14
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4.3.1 Twin-channel operation

In twin-channel operation the limit switches 1 and 2 are assigned to channels
1 and 2 respectively. It is, however, possible to operate both switches from one

channel, see Section 4.2.2 and 4.2.3.

4.3.2 Cerabar at channel 1
In this mode, the limit switch can be assigned to channel .1

Step Matrix Entry Significance
1 V1H9 1 Assigns relay 2 to channel 1
2 - > E« Reglstel’ entl’y

Relay 1 is assigned to channel 1.

4.3.3 Cerabar at channel 2
In this mode, the first limit switch can be assigned to channel 2.

Step Matrix Entry Significance
1 V1H4 2 Assigns relay 1to channel 2
2 - »E« Registers entry

Relay 2 is assigned to channel 2.

4.3.4 Differential pressure measurement.

Differential pressure p1 - p2 is always displayed at VOHO (measured pressure
channel 1). The second channel display V4HO can be assigned to the Cerabar

transmittere 1 or 2 as required.

Step Matrix Entry Significance

1 V8H2 e.g.1 Pressure at channel 1 is displayed
2 - = Registers entry

3 V4H0 - Displays pressure p1

The relays can be assignedto channel 1 or 2 as described in Section 4.3.2

and 4.3.3.

Procedure
Assigning relay 2 to channel 1

Procedure
Assigning relay 1 to channel 2

Procedure
Selecting the pressure display in
differential pressure mode

15
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4.4 Cerabar calibration parameters

The Commutec PMX and Cerabar transmitters require no calibration other than
the entry of the zero frequency and sensitivity. These values are to be found on
the name plate of the Cerabar next to the »[ « marking, see Fig.4.1.

* The first value is the initial frequency Hz
* The second the sensitivity in Hz/bar (Hz/mbar, Hz/psi, Hz/kPa etc.).

All entries concerning correlation of pressure to measured value output signals
must be entered inthe same units as those used for the calibration. The displays
'measured pressure" VOHO and V4HO control these signals.

Fig. 4.2
Cerabar calibration parameters
(example)

ENDRESS + HAUSER
CERABAR IP 65

PMC 430Z 1M1F1P5D12

—© P 0..200 MBAR
Zero frequenc 190 H P max. 10 BAR
uency = z
Sensitivity = 2000 Hz/bar OG- 190Hz 2000 Hz/BAR

PTB Nr. Ex-89.C.2133
EExib [ICT4 beiTu =70C
Nur zum AnschluB an
eigensicheren Stromkreis

U =192 VI =104 MA
Gi =135 NLFi=0

Nr.. H3P 2000
Datum/Priifer:

BAOO4E14

4.4.1 Entry of zero frequency and sensitivity
For the Cerabar connected to channel 1

Procedure
Entry of calibration parameters Step Matrix Entry Significance

1 VOH1 e.g. 190 Enter zero frequency on name plate
2 - »E« Registers value

3 VOH2 e.g. 2000  Enter sensitivity on name plate

4 - »Ee Registers value

For the Cerabar connected to channel 2 (Commutec PMX 672 Z/677 Z):
* Repeat above procedure and enter parameters at V4H1 and V4H2.

¢ The Commutec will now measure in the units to be found on the
Cerabar name plate.

16
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4.4.2 Unit factor

Itis possible to convert the measured value to other pressure units by entering
a unit factor:

e e.g. from bar to psi, factor = 14.5.
* The converted pressure is displayed at VOHO or V4HOQ respectively.

* The original (unconverted) pressure can be displayed at VOH9 or
V4H9 respectively.

Procedure
Step Matrix Entry Significance Entry of conversion factor
1 V3HO e.g. 145  Conversion factor (bar to psi)
2 - »E« Registers entry
3 VOHO - Displays measured value in

selected pressure units

For channel 2, enter at V7HO and display at V4HOQ.

Note:
Since the measured pressure at VOHO and V4HO control the analog outputs and
limit switches, any existing entries must be converted correspondingly.

4.4.3 Twin-channel operation with one Cerabar

If the calibration parameters are entered at both VOH1/V4H1 and VOH2/V4H2,
then the Commutec will display pressure at both VOHO and V4HO when ope-
rating mode 1 or 2 has been chosen. This can be used to, e.g.

e drive two separate analog outputs covering different parts of the
measuring range,

e drive two separate analog outputs, one covering full, one a partial
range. See Section 5.

17
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4.5 Measured values for standard modes

The following measured values can be displayed by selecting the appropriate

matrix.
¢ Measured pressure channel 1: VOHO
* Actual frequency channel 1: VOH8
e QOriginal pressure channel 1: VOH9
¢ Measured pressure channel 2: V4HO
e Actual frequency channel 2: V4H8
* QOriginal pressure channel 2: V4H9

The original pressure corresponds to the measured pressure unless a unit
factor has been used.

4.5.1 Measured values for differential pressure
The following measured values can be displayed by selecting the appropriate

matrix:
* Differential pressure p1- p2: VOHO
* Actual frequency channel 1: VOH8
e QOriginal pressure channel 1: VOH9
¢ Measured pressure channel 1 or 2: V4HO
e Actual frequency channel 2: V4H8
* QOriginal pressure channel 2: V4H9

The original pressure at channel 1 corresponds to that registered by the
Cerabar at channel 1.

4.6 Locking the parameter matrix

When all parameter entries have been made (see also Sections 5 and 6) the
matrix can be locked by entering a code number.

Procedure
Locking the parameter matrix Step Matrix Entry Significance
1 V8H9 e.g. 888 Enter any code from 100 - 669 or
from 680 - 999
2 - "E" Register entry

In this mode, all entries can be displayed but not changed.

* The lock is released when the module number, e.g. 672, is entered
into the matrix.

18
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5. Analogue Outputs

As supplied the PMX 671 Z/676 Zmodules are set for single-channel operation,
i.e. for continuous measurement with control of:

¢ one voltage output 0/2 ... 10V
* one current output 0/4 ... 20 MA

from the output pressure at VOHO

Commutec PMX 672 Z/677 Z modules are set for twin-channel operation with
control of:

* one voltage output 0/2 ... 10 V per channel
* one current output 0/4 ... 20 mA per channel
from the output pressures at VOHO and V4HO respectively.

This chapter describes the set-up of the analog outputs.

5.1 Control parameters

Table 5.1 summarizes the parameters which control the analog outputs

Channel 1 Channel 2 Significance Default

VO H3 V4 H3 analogue range 0
0= 0..20mA/0..10V
1= 4.20mA/2.10V

VO H4 V4 H4 Output damping (s) 1
VO H5 V4 H5 Start-point pressure 0.0
VO H6 V4 H6 Full scale pressure 100.0
VO H7 V4 H7 Output at fault 1

0= -10%

1= +110%

2= hold

Table 5.1
Control parameters for analogue
outputs
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5.2 Parameter entry

Fig. 5.1 summarizes possible settings for the analogue outputs.

Fig. 5.1
Control parameters for analogue +22 A VOH7/V4HT
outputs -0 fail to 110%
+20 |
.o
3
= 1
™
I
S 1 fail to hold value
<
£
E |
g
S
VOH5/V4H5 | VOH6/V4H6
-~ start point full-scale
i pressure controlled range pressure
0 P Pressure
B fail to -10%
BAOO4EO1
5.2.1 Analogue output range
Two analogue ranges 0...20 mA/0...10 V or 4...20 mA/2...10 V are possible:
* Current and voltage outputs are switched together.
* Forthe PMX 672 Z/677 Z it is possible to have different settings for
each channel.
e Setting 0 = 0...20 mA/0...10 V (default setting.)
e Setting 1 = 4..20mA/2..10 V.
To change this for channel 1
Procedure
Selecting the analogue range Step Matrix Entry Significance
1 VOH3 1 Selects 4 ... 20 mA/2 ...10 V range
) - »E"« Registers entry

For channel 2, repeat procedure at V4H3
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5.2.2 Output damping

A digital filter acts as low pass filter (similar to an RC-combination of an analog
processing device). Using this filter results in a steady display and analog out-
put. The effect of this filter may be modified by changing the "Output Damping"
factor between 0 ... 100s. We recommend a setting of max. 10 sec.

e Setting0 = without filter.
e Setting1 = 1 second (default value).

To change the damping factor at channel 1

Procedure
Step Matrix Entry Significance Changing the damping factor
1 VOH4 e.g.10 Sets damping factor = 10s
2 - »E« Registers entry
For channel 2, repeat procedure at V4H4
5.2.3 Start-point and full-scale pressure
These parameters determine the pressures associated with the start and end
of the analog output currents and voltages. When the parameters have been
entered the LCD-Strip operates correctly.
For channel 1.
Procedure
Step Matrix Entry Significance Setting start-point and full scale
1 VOH5 e.g. 100 Start-point pressure for analog output | values for the analogue outputs
(in same units as are displayed at
VOHO)
2 »E« Registers entry
3 VOH6 e.g. 1100  Full scale pressure for analog output
4 »E« Registers entry

For channel 2, repeat procedure at V4H5 and V4H6

Turn-down scale.
It is possible to assign any pressure range to the analog outputs. We recom-
mend, however, that the turn down factor does not exceed 10:1.

Reverse scale.
By entering the maximum pressure value as the start-point pressure, the scale
reading can be reversed.
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Procedure
Selecting output response to
fault condition

5.2.4 Output at fault.

The current and voltage outputs can be set to take on distinctive values if the
self-monitoring circuit of the Commutec triggers on finding a fault. The choice
is made at fields VOH7 and V4H7:

e Setting 0 = -10% of full scale = -2 mA, -1V
e Setting 1 = +110% of full scale = +20 mA, +11V
e Setting 2 = hold = value at fault held

For channel 1:

Step Matrix Entry Significance

1 VOH7 e.g.0 Analog output goes to -2 mA/-1V
on fault (channel 1)

2 - »E« Registers entry

For channel 2, repeat procedure at V4H7
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6. Limit Switches

Each Commutec module has two independently adjustable limit switches com-
prising voltage-free changeover contacts.

* Each limit switch can be operated in minimum or maximum fail-safe
mode, i.e. when the switch point is dropped below or exceeded the

relay is de-energized (condition as when supply fails).

* The hysteresis of each limit switch is freely selectable. This
determines the point at which the limit switch re-energizes the relay.
For Commutec 672 Z/677 Z modules limit switch 1 is assigned to
pressure 1 and limit switch 2 to pressure 2 at the factory.

* The assignment can be changed as described in Section 4.3.2 and

4.3.3.

6.1 Control parameters

The relays are controlled by the matrix fields V1HO to V1H9. Table 6.1 summa-
rizes their function.

Relay 1 Relay 2 Significance Default
V1 HO V1H5 Switch point 90.0
V1H1 V1 H6 Fail-safe mode 1
0 = trips when pressure
< switch point
1 = trips when pressure
> switch point
V1 H2 V1 H7 Hysteresis (pressure lag before | 2.0
re-energising)
V1 H3 V1 H8 Relay at fault 0
0 = de-energises
1 = follows analog output 1/2
(VO H7, V4 H7)
V1 H4 V1 H9 Assign relay, 1/2
1 = pressure at Channel 1
2 = pressure at Channel 2

Table 6.1

Control parameters for limit switches
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Procedure
Setting the switch point of the relays

Procedure
Setting the fail-safe mode

Procedure
Setting the switching hysterisis

6.2 Parameter entry

6.2.1 Switch point
The switch point is set in pressure units as follows

Step Matrix Entry Significance
1 V1HO e.g.200 Pressure at which relay 1 triggers
2 - »E« Registers entry

For relay 2, enter parameters at V1H5

6.2.2 Fail-safe mode

This function determines whether the relay is to act as a minimum or maximum
limit switch:

e Setting 0 =
e Setting 1 =

If »O« is selected the relay trips if the pressure entered at V1HO is dropped be-
low. If » 1« is entered, if the pressure is exceeded.

minimum
maximum

Step Matrix Entry Significance

1 V1H1 e.g.0 Relay triggers when pressure drops
below switching-point pressure
(minimum

2 - »E« Registers entry

For relay 2 enter parameters at V1H6

6.2.3 Hysteresis

The hysteresis parameter controls the re-energising of the relay after it has been
tripped, see Fig.5.1. It is expressed as a pressure and is entered at V1H2:

Step Matrix Entry Significance

1 Vi1H2 e.g.100 Sets hysteresis for relay 1
(in our example relay switches on
again at 200+100 =300)

2 - »E« Registers entry
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6.2.4 Relay at fault

If the self-monitoring circuit triggers on a fault, the relay can be set to adopt a
particular behaviour:

e Setting 0 = de-energised
e Setting 1 = as output 1 or 2, i.e. -10%, +110% or hold
depending on entry at VOH7 or V4H7.
Step Matrix Entry Significance
1 V1H3 e.g.0 The relay de-energises when the
self-monitoring circuit triggers.
2 - »E« Registers entry

For relay 2 enter parameter at V1H8

When option 1 is entered, the relay assumes the status dictated by the analog
signal. Table 6.2 summarizes the possibilities

Fail-safe mode Selected analogue Relay status on fault
output response condition

Minimum -10% de-energised
Minimum +110% energised

Minimum hold status at fault
Maximum -10% energised

Maximum +110 de-energised
Maximum hold status at fault

6.2.5 Select relay assignment

For the Commutec PMX 672 Z/677 Z transmitters, the parameters V1H5 and
V1H3 assign the relays to pressure display 1 or 2 respectively. Their function
is described in Sections 4.3.2 and 4.3.8.

Procedure
Selection of relay response to fault
condition

Table 6.2:
Relay status as a function of setting
in V1IH3/V1 H8
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6.3 Relay operating modes

Depending on the hysteresis settings, several operating modes are possible:
¢ as a limit switch
* as arange switch (Fig. 6.1)
* as atwo-point control (Fig. 6.2)

6.3.1 Limit switch

If the relay is to act as a limit switch only, the hysteresis should be set low or
to 0. On dropping below or rising above the set pressure, the relay trips. When
the pressure returns to normal, the relay energises again.

Fig. 6.1
Operation as limit switch with Maximum or upper range limit
switching delay

Switch point ; Pressure

e.g. 1900

mbar

Hysteresis

e.g. 400

mbar

Relay 1 ‘ energised de-energised energised ‘ time

® O «® O ® O
T8 ¥ RE¥ 8§

or relay 2 <% § §>

Minimum or lower range limit

) Pressure

Hysteresis

e.g. 200

mbar

Switch point =— — — — — — 1

e.g. 200

mbar | -

Relay 2 ‘ energised de-energised energised time

NIRYRY RN RN
N T N N T N N T N
®8])

or relay 1 N TN

BAOO4E09
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6.3.2 Range switch

If a particular range of pressure has to be maintained, this can be achieved by
setting an appropriate maximum (or minimum pressure) and hysteresis. For ex-
ample, the relay is set to maximum fail-safe mode.

* Set the switch point to maximum permissible pressure.
* Set the hysteresis to the pressure difference you want to control.

The pressure rises until the maximum pressure is exceeded, at which point the
relay triggers. (and the pump is switched off). The relay energises again when
the

* maximum pressure - hysteresis pressure
has been reached (the pump switches on again.).

6.3.3 Two-point operation

This mode of operation is achieved by setting the hysteresis of both relays such
that:

* minimum pressure + hysteresis = maximum pressure
* maximum pressure - hysteresis = minimum pressure

Relay 1 is set for maximum and relay 2 for minimum fail-safe mode in the same
channel.

* When the pressure drops below minimum:
- relay 2 de-energises, relay 1 energises

¢ When the pressure rises above maximum:
- relay 1 de-energises, relay 2 energises.

Switch point re-

lay 1,

e.g. 1900 mbar \_/_\ Re|ay 1 = max
upper range li-
mit

Hysteresis re-

lay 1-2, ]

e.g. 800 mbar

Switch point re

lay 2, /_\ I\ / Relay 2 = min

e.g. 1100 mbar Y 7 lower range
limit

Relay 1 energised de-energised energised
iaa 288 28§
Relay 2 de-energised energised de-energised
&"_l L L RN D‘& L
N T N N T N N T N BA004E02

Fig. 6.2
Two-point operation
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Fig. 7.1
Hook switch for selecting
communication mode

7. Remote Control

Chapters 3 to 5 describe the programming and display of measured values for
the Commutec 671 Z and 672 Z modules via the front panel. All Commutec mo-
dels can be programmed and interrogated externally via:

¢ the Commulog VU 160/260 Z handheld terminal
e the ZA 670 computer interface and personal computer

All methods of operation use the matrix representation for the parameters.
Programming is identical to that described in Chapters 3-6. Before parameter
entry, the internal Rackbus must be switched to communicate with either the
Commulog VU 160/260 Z or the ZA 670 interface. When data transfer with the
Commulog or the computer interface is in progress, the green Remote Dialog
LED lights up.

7.1 Selection of communications mode

The hook-and-spring jumper behind the panel (Fig. 7.1) sets the operation
mode for the VU 160/260 Z handheld terminal or the ZA 670 computer interface.

* The factory setting selects the VU 160/260 Z.

Male connector

o
c
@
Q .
= Hook switch
o
i
I ]
7011
L]
=] o
anN 3
-
S TN

BAOO4E05
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7.2 Operation with Commulog VU 160/260 Z

For a full description of Commulog use, consult the Commulog VU 160 manual.
Connect the two terminals of the Commulog VU 160 to the sockets marked 1

on the Commutec module (polarity unimportant).

* Set up the Commutec module as described in Chapters 3-5.
e Tables 7.1 and 7.2 summarize the Commulog key functions.

. Table 7.1

Key(s) Function Commulog key functions in
E Switch on matrix selection mode
I’\ Selects matrix position 00 (VOHO).

In diagnostic mode deletes error message.
O o0gd o Select matrix position
LO Indicates error when instrument not operating

correctly.

. Table 7.2
Key(s) Function Commulog key functions
E Selects and exits parameter entry mode in parameter entry mode
o 0O Select digit
oo Change parameter
d+0 or Move decimal point to left or right
o+0
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Fig. 7.2
Wiring for Rackbus and ZA 670
interface control

7.3 Operation with the ZA 670 interface module

For a full description of ZA 670 use, consult the ZA 670 manual.

The ZA 670 allows up to 64 Commutec instruments can be connected to a com-
puter system which has an RS 232 C interface. This enables automatic inter-
rogation of measurement data plus the configuration of Commutec instruments
by means of a computer. All the data from a Commutec instrument in operation
can be saved at any time in an external memory or can be read into the instru-
ment from an external memory.

The Rackbus wiring is arranged as shown in Fig. 7.2.

db z d b z d b z - o N
21000 NI 20010 TL@D
4000 4000 40010 0 5D
6 8 8
8 & 8 | 8 |
10 [+]uf] [ |- 10[+J1]] [ [ 10[4] 1] [| |- o
121++[] 1| Rackbus 12*I*[] [ | Rackbus 12**[] [ | Rackbus DCD D:,
141 101 | 4010 [ sli=gr
8|0 T CI w0 0 it
18 Or 18 (r 18 Or Maximum 64 =
I TIRIE 2ol [4 201l 4 Commutec transmitters
2 0 2 O 22 {r| in parallel on the
24u]  [la 24l [lq 24l [l Rackbus. . .

Pay attention to polarity
26 Ir 26 [r 26 [r o
Bl [a 28] [ 2] [a iy
o] i %[ L] 80| [ L 0o
2| I+ 32| [+ [ 32 [+ ) &llle

PMX PMX PMX

FMB FMB FMC Bhoosgor

FMC FMC FMB

BAOO4E07

7.3.1 Selecting ZA 670 operation
Set up for remote operation as follows:
¢ pull the Commutec module out of the rack
* set the hook-and-spring jumper towards the connector (Fig. 7.1)
* set the module address (Fig.7.3, Section 7.3.2)
* plug the Commutec module back into the rack
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7.3.2 Setting the Commutec address

In order to set the ZA 670 computer interface to communicate with the

Commutec modules, every module must be assigned its individual address (a
number between 0 and 63). Each address must be unique. The address (num-
ber), whichisindicated in Field VOH4, is set by means of a binary coding switch.

* Example: Address 10
Set Switch 2 with the value 2 and Switch 4 with the value 8 to the
»0n« position. The other switches with the values 1,4,16 and 32
remain in their original positions.

Fig. 7.3
Address switch for remote control
Male connector

u ]
2

5 . ‘ \ +8

§ Assignedvalue 192 481632 =10

£ Switch No. 123456

BAOO4E06

7.4 Extended capabilities

The VU 160/260 Z and ZA 670 access an additional matrix level » A« which al-
lows entry of the following parameters:

: P Table 7.3
Matrix Significance Extended capilities of Commulog
A0 8-digit, alphanumeric tag no. for channel 1 vuU 160/260 Z and ZA 670 interface
A1 8-digit, alphanumeric tag no. for channel 2 programming
A2 Original units for channel 1. Possible units are:

bar, mbar, Ib/ft2, psi, ft H20, in Hg, mm.Hg, Torr,
mH20, atm, Kgf/omz, kg/cmg,g/cmg, MPa, kPa, hPa

A3 Measuring units for channel 1
A4 Original units for channel 2
A5 Measuring units channel 2
AB Not used

A7 Not used

A8 Not used

A9 Not used
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8. Trouble-Shooting

The Commutec provides two aids to setting up and operating the module:
¢ adiagnostic mode, i.e. error messages, analog output sockets.
* a simultated operating mode for service.

8.1 Response to fault condition

Response to fault condition The red fault LED in the service fields lights to indicate a fault:
e aflashing LED means »warning«, e€.g. simultated operation.
¢ asteady LED means »fault« and measurement ceases.

This triggers the following functions:
e the fault relay is de-energised,

¢ the output current reverts to the status selected in Field VOH7 or
VAHT7 | i.e.

- -10%, +110% of the selected measuring range or last
measured value

* Relay 1 reverts to the condition selected in Field V1H3
* Relay 2 reverts to the condition selected in Field V1H8

In the Fields V1H3 and V1H8 (see Section 6.2.4):
* (0 means: the relay is de-energised in the event of a fault

* 1 means: the condition of the relay corresponds to the selected
fail-safe mode (min./max.) for the analog output.

Adiagnostic message is given in Field VOHO when the LED flashes or lights con-
tinuously.

¢ |f the cause of the fault has been rectified (see the next section), the
last diagnostic message is retained in Field VOH1.

¢ This message can be cleared by pressing the »E« key.
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8.2 Error messages and warnings

Fault conditions (i.e. fault relay de-energised) are denoted by the Code Nos.
E 100 to E 599. Warnings are denoted by the Code Nos. E 600 to 699: in this
case the fault relay remains energised. If there is a fault in only one measuring
channel, the other channel is able to continue measuring provided operating
mode 1 or 2 (single channel measurement) is selected. No other operating mo-
des are possible.

Note:
Further information on trouble-shooting is to be found in the service manual.

Code Channel Cause Remedial measure Tqb/e 81 .
List of diagnostic codes for fault
E 101-106 - Fault in instrument Call E+H Service conditions (fault relay de-energised)
electronics
E 107 - Installed battery Make back-up of
voltage too low entered parameters
immediately
Have battery
changed at once by
trained personel
E 201-202 1 Fault in Cerabar Check Cerabar
E 301-302 2 Fault in Cerabar Check Cerabar
E 400 1+2 Fault in both Check both
Cerabars or 2-wire Cerabars and 2-wire
cable signal line
E 401 1 Fault in Cerabar or 2-| Check Cerabar and
wire cable 2-wire signal line
E 402 2 Fault in Cerabar or 2-| Check Cerabar and
wire cable 2-wire signal line
E 600 1 PFM transmission Brief appearance
internal check code | has no significance
E 601 2 PFM transmission Brief appearance
internal check code | has no significance
E 613 1 Instrument in Switch the
simulation mode instrument back to
the desired
operating mode
when ready
E 614 2 Instrument in Switch the
simulation mode instrument back to
the desired
operating mode
when ready
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8.3 Simulated operating mode

This function is intended primarily for service personnel.

For Service only ¢ The simulation mode for measuring channel 1 selected by entering
the number 6 in Field VBHO. If the number 7 is entered the simulation
mode for measuring channel 2 is selected.

¢ Since the instrument cannot continue to measure in modes 6 and 7,
a warning is given to the user (the Fault LED flashes, but the fault
relay is not de-energised. The diagnostic message E 613 or E 614
appears)

* In simulation modes 6 and 7, the effectiveness of individual
functional blocks can be checked by entering simulated values. The
digital display and the mA signal then correspond to the entries. The
functioning of externally connected instruments (recorders,
controllers, limit switches etc.) can also be tested by means of the
"current simulation" function.

¢ The parameters frequency and output signal are entered in matrix
fields VOH®B, VOH7 (1) and VOH8, VOH9 (2) respectively. These 4
parameters are linked to each other by the appropriate transfer
function in the functional block concerned, this being set in the
instrument .

¢ |If one of these parameters is entered afresh, the others are
automatically changed.
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8.4 Operating parameters

Enter your operating parameters in the matrix below:

HO

H1

H2

H3

H4

H5

H6

H7

H8

H9

VO

V1

V2

V3

V4

V5

V6

V7

V8

V9

Display field

Table 8.2
Operating parameters
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9. Index

A
Analogue outputs
Analogue range

C

Calibration

Cerabar pressure sensor
Commulog VU 160/260 Z
Commutec address
Control parameters

D
Decimal point
Differential pressure

E
Electrical connections
Error messages

F

Fault condition
Front panel controls
Full scale pressure
Functional principle

I

Index holes/pins
Installation
Instrument reset
Instrument versions

K
Key functions

L

LC-Display
Limit switch
Limit switches

M
Measured value display
Measuring system

@)

Operating modes
Operating parameters
Operation

19-22
20

16

12,29
31
13,19

11
15,18

6
33

12, 25, 32, 33
8-12
21

14
35
13-18

P

Parameter entry
Parameter matrix lock
Programming

R

Rackbus

Racksyst plug-in board
Range switch

Relay assignment
Remote control

S

Sensitivity

Signal outputs
Start-point pressure
Supply voltage
Switching point

T
Technical data
Trouble-shooting
Two-point operation

U
Unit factor

z
ZA 670 computer interface
Zero frequency

20, 24, 29
18
13-18

30

5
27
15
12

16
7
21
6
24

32-35
27

17

12,30
16
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Europe

Austria
0 Endress+Hauser Ges.m.b.H.

Wien
Tel. (01) 88056-0, Fax (01) 88056-35

Belarus

Belorgsintez

Minsk

Tel. (0172) 263166, Fax (0172) 263111

Belgium / Luxemburg

0 Endress+Hauser N.V.

Brussels

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

Bulgaria
INTERTECH-AUTOMATION

Sofia

Tel. (02) 66 4869, Fax (02) 9631389
Croatia

O Endress+Hauser GmbH+Co.
Zagreb

Tel. (01) 6637785, Fax (01) 6637823
Cyprus

1+G Electrical Services Co. Ltd.
Nicosia

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

Czech Republic
O Endress+Hauser GmbH+Co.

Praha
Tel. (026) 6 784200, Fax (026) 6784179

Denmark

O Endress+Hauser A/S

Sgborg

Tel. (70) 131132, Fax (70) 132133

Estonia

ELVI-Aqua

Tartu

Tel. (7) 441638, Fax (7) 441582

Finland

O Endress+Hauser Oy

Espoo

Tel. (09) 8676740, Fax (09) 86 76 7440

France

O Endress+Hauser S.A.

Huningue

Tel. (389) 696768, Fax (389) 694802

Germany

0 Endress+Hauser Messtechnik GmbH+Co.

Weil am Rhein
Tel. (07621) 975-01, Fax (07621) 975-555

Great Britain

O 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

BIL ehf

Reykjavik

Tel. (05) 6196 16, Fax (05) 619617

Ireland

Flomeaco Company Ltd.

Kildare

Tel. (045) 8686 15, Fax (045) 868182

Italy

O Endress+Hauser S.p.A.

Cernusco s/N Milano

Tel. (02) 92192-1, Fax (02) 92192-362

Latvia
Rino TK

Riga
Tel. (07) 312897, Fax (07) 312894

Lithuania

UAB "Agava"

Kaunas

Tel. (07) 2024 10, Fax (07) 207414

Netherlands

0 Endress+Hauser B.V.

Naarden

Tel. (035) 6958611, Fax (035) 6958825

Bolivia

Tritec S.R.L.

Cochabamba

Tel. (042) 56993, Fax (042) 50981

Pakistan

Speedy Automation

Karachi

Tel. (021) 7722953, Fax (021) 7736884

Norway
0 Endress+Hauser A/S

Tranby
Tel. (032) 859850, Fax (032) 859851

Brazil

0 Samson Endress+Hauser Ltda.

Sao Paulo

Tel. (011) 50313455, Fax (011) 50313067

Poland

Endress+Hauser Polska Sp. z 0.0.
Warszawy

Tel. (022) 7201090, Fax (022) 7201085

Canada

0 Endress+Hauser Ltd.

Burlington, Ontario

Tel. (905) 6819292, Fax (905) 6819444

Portugal

Tecnisis - Tecnica de Sistemas Industriais
Linda-a-Velha

Tel. (21) 4267290, Fax (21) 4267299

Romania

Romconseng S.R.L.

Bucharest

Tel. (01) 41016 34, Fax (01) 4101634

Russia

Endress+Hauser Moscow Office

Moscow

Tel. (095) 1587564, Fax (095) 1589871

Slovakia

Transcom Technik s.r.o.

Bratislava

Tel. (7) 448886 84, Fax (7) 44887112

Slovenia

Endress+Hauser D.O.O.

Ljubljana

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

Spain

O Endress+Hauser S.A.

Sant Just Desvern

Tel. (93) 4803366, Fax (93) 4733839

Sweden

0 Endress+Hauser AB

Sollentuna

Tel. (08) 55511600, Fax (08) 555116 55

Switzerland

0 Endress+Hauser AG

Reinach/BL 1

Tel. (061) 7157575, Fax (061) 7111650

Turkey .

Intek Endistriyel Olcti ve Kontrol Sistemleri
Istanbul

Tel. (0212) 2751355, Fax (0212) 26627 75

Ukraine

Photonika GmbH

Kiev

Tel. (44) 26881, Fax (44) 26908

Yugoslavia Rep.

Meris d.o.o.

Beograd

Tel. (11) 4441966, Fax (11) 4441966

Africa

Egypt

Anasia

Heliopolis/Cairo

Tel. (02) 4179007, Fax (02) 4179008

Morocco

Oussama S.A.

Casablanca

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

South Africa

O Endress+Hauser Pty. Ltd.

Sandton

Tel. (011) 4441386, Fax (011) 4441977

Chile

0 Endress+Hauser Chile Ltd.
Santiago

Tel. (02) 321-3009, Fax (02) 321-3025

Colombia

Colsein Ltda.

Bogota D.C.

Tel. (01) 2367659, Fax (01) 6104186

Costa Rica

EURO-TEC S.A.

San Jose

Tel. (02) 96 1542, Fax (02) 961542

Ecuador

Insetec Cia. Ltda.

Quito

Tel. (02) 2691 48, Fax (02) 461833

Guatemala

ACISA Automatizacion Y Control Industrial S.A.

Ciudad de Guatemala, C.A.
Tel. (03) 345985, Fax (03) 327431

Mexico

0 Endress+Hauser S.A.de C.V.
Mexico City

Tel. (5) 5682405, Fax (5) 5687459

Paraguay

Incoel S.R.L.

Asuncion

Tel. (021) 213989, Fax (021) 226583

Uruguay

Circular S.A.

Montevideo

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

USA

0 Endress+Hauser Inc.

Greenwood, Indiana

Tel. (317) 535-7138, Fax (317) 535-8498

Venezuela

Controval C.A.

Caracas

Tel. (02) 9440966, Fax (02) 9444554

Asia

China

O Endress+Hauser Shanghai
Instrumentation Co. Ltd.

Shanghai

Tel. (021) 54902300, Fax (021) 54902303

0 Endress+Hauser Beijing Office
Beijing
Tel. (010) 68344058, Fax (010) 68344068

Hong Kong

0 Endress+Hauser HK Ltd.
Hong Kong

Tel. 25283120, Fax 28654171

Philippines

O Endress+Hauser Philippines Inc.

= Metro Manila

Tel. (2) 3723601-05, Fax (2) 4121944

Singapore

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

Tel. 5668222, Fax 566 6848

South Korea
O Endress+Hauser (Korea) Co., Ltd.

Seoul
Tel. (02) 6587200, Fax (02) 6592838

Taiwan

Kingjarl Corporation

Taipei R.O.C.

Tel. (02) 27183938, Fax (02) 27134190

Thailand

O Endress+Hauser Ltd.

Bangkok

Tel. (2) 996 7811-20, Fax (2) 996 7810

Vietnam

Tan Viet Bao Co. Ltd.

Ho Chi Minh City

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

Iran
PATSA Co.

Tehran
Tel. (021) 8754748, Fax(021) 8747761

Israel

Instrumetrics Industrial Control Ltd.
Tel-Aviv

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

Jordan

A.P. Parpas Engineering S.A.

Amman

Tel. (06) 4643246, Fax (06) 4645707

Kingdom of Saudi Arabia

Anasia Ind. Agencies

Jeddah

Tel. (02) 6710014, Fax (02) 6 725929

Lebanon

Network Engineering

Jbeil

Tel. (3) 944080, Fax (9) 548038

Sultanate of Oman

Mustafa & Jawad Sience & Industry Co.
L.L.C.

Ruwi

Tel. 602009, Fax 607066

United Arab Emirates
Descon Trading EST.

Dubai
Tel. (04) 2653651, Fax (04) 2653264

Yemen
Yemen Company for Ghee and Soap Industry

Taiz
Tel. (04) 2306 64, Fax (04) 212338

Australia + New Zealand

India

0 Endress+Hauser (India) Pvt. Ltd.
Mumbai

Tel. (022) 8521458, Fax (022) 8521927

Australia

ALSTOM Australia Limited

Milperra

Tel. (02) 97 747444, Fax (02) 97 7446 67

— Indonesia
Tunisia PT Grama Bazita
Controle, Maintenance et Regulation Jakarta
Tunis Tel. (21) 7975083, Fax (21) 7975089
Tel. (01) 793077, Fax (01) 788595
Japan
0 Sakura Endress Co. Ltd.
. Tokyo
America Tel. (0422) 54 06 13, Fax (0422) 550275
Argentina Malaysia

O Endress+Hauser Argentina S.A.
Buenos Aires
Tel. (01) 145227970, Fax (01) 145227909

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

New Zealand

EMC Industrial Group Limited
Auckland

Tel. (09) 4155110, Fax (09) 4155115

All other countries

O Endress+Hauser GmbH+Co.
Instruments International

Weil am Rhein

Germany

Tel. (07621) 975-02, Fax (07621) 975-345

http://www.endress.com

O Members of the Endress+Hauser group

12.97/MTM
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