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Quick guide ZAD 423

Quick Guide

Basic calibration

Step | Calibration Entry ° + Example Remarks
field H °o —
OH
os
Set counting interval
1 O + Number 0= 1dm 0 = counting | For counting step
o - corresponding | 1= 5cm step see nameplate
e HS8 to counting 2= 1cm 1dm Silopilot FMM
o S step of 3= 1in 'Z&hleinheit" or
connected 4 =1/10ft "Zahlung (unit)"
Silopilot FMM
Empty calibration
2 O + Height E inm 18.7 (m)
o - from flange to | for steps of
e HI1 zero point of 1cm _
O S measurement | 5cm
(empty silo) 1dm
inin /\ w
for steps of ‘
1in
(—\ in ft 2
for steps of 0%
1/10 ft
Full calibration
3 o + Height F inm 17.2 (m)
o - from for step of
e H2 zero point of 1cm
o S measurement | 5¢cm
(empty silo) 1dm
to maximum 100 %
height inin
for step of
1in w
—> in ft |
@ for step of
1/10 ft
For display:
4 o + 40.0 Reset
o - or or
e HO #Hit # previous
o S measured value
LEVEL
5 O Silopilot starts
0 measurement
O
e Press Pushbutton S min. 3 s
Wait for Silopilot 12.3 Level
sensing weight to descend is shown
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1 Software changes ZAD 423
1 Software changes
Version, Date Revisions Changes
1.0 04.04.1997 new
2 Endress+Hauser



ZAD 423

2 Notes on Safety

2 Notes on Safety

2.1 General information

In order to highlight safety-relevant or alternative operating procedures in the manual,

the following conventions have been used, each indicated by a corresponding icon.

Icon

Significance

g

Note!

Note!

A note highlights actions or procedures which, if not performed correctly,
may indirectly affect operation or may lead to an instrument response
which is not planned.

=

Caution!

Caution!
Caution highlights actions or procedures which, if not performed correctly,
may lead to personal injury or incorrect functioning of the instrument.

=

Warning!

Warning!
A warning highlights actions or procedures which, if not performed correctly,
will lead to serious personal injury, a safety hazard or destruction of the instrument.

Device certified for use in explosion hazardous area
If the device has this symbol embossed on its nameplate it can be installed in an explosion
hazardous area.

Explosion hazardous area

Symbol used in drawings in these operating instructions to indicate explosion hazardous

areas.

— Devices located in and wiring entering explosion hazardous areas must conform with
the stated type of protection.

B P ®©

Safe area (non-explosion hazardous area)

Symbol used in drawings in these operating instructions to indicate non-explosion

hazardous areas.

— Devices located in safe areas still require a certificate if their outputs run into
explosion hazardous areas.

Direct voltage
A terminal to which or from which a direct current or voltage may be applied or supplied.

Alternating voltage
A terminal to which or from which an alternating (sine-wave) current or voltage may be
applied or supplied.

Grounded terminal
A grounded terminal, which as far as the operator is concerned, is already grounded
by means of an earth grounding system.

Protective grounding
A terminal which must be connected to earth ground prior to making any other connection
to the equipment.

<+ @ 1k

Equipotential connection
A connection must be made to the plant grounding system which may be of type
e.g. equipotential line or neutral star according to national or company practice.

Endress+Hauser
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2 Notes on Safety

ZAD 423

Approved usage

Installation,
commissioning,
operation

Explosion hazardous
areas

2.2 Special notes on safety

The ZAD 423 controller is used to control the Silopilot FMM level measuring device,
to show level on the digital display, to convert the level into an analogue output signal
and to supply limit signals.

The electrical components are specifically designed for this application.

The controller has been designed to operate safely in accordance with current
technical and safety and EU standards. If installed incorrectly or used for applications
for which it is not intended, however, it is possible that application-related dangers
may arise, e.g. product overflow or damage to the Silopilot due to incorrect calibration.
For this reason, the instrument must be installed, connected, commissioned,
operated, maintained and repaired according to the instructions in this manual.
Personnel must be authorised and suitably qualified. Modifications or repairs to the
equipment which are not expressly approved in this manual or by the bodies
responsible for compliance may void the user's authority to operate the equipment.

All local standards must be complied with when using the Silopilot in explosion
hazardous areas.

e Ensure that all personnel are suitably qualified.
* All technical and safety specifications must be complied with at the measuring point.

Endress+Hauser



ZAD 423 3 Introduction

3 Introduction

3.1 Application

Controller for level measurement with the Silopilot FMM 760 or FMM 460
electromechanical level sensor:
» Automatic and manual output of start pulses for the Silopilot which can also be
switched off, e.g. during filling
« Digital display of silo level
 Conversion of the digital measured value into a standard analogue output signal
- for remote display of level
or - inverted -
- for remote display of free space between the surface and silo roof
 Qutput of two limit signals

3.2 Measuring system

The measuring system consists of:
* Silopilot FMM 760 or FMM 460
« Controller ZAD 423 with
- integrated time switch,
- digital display,
- analogue output,
- limit switch
» Connected peripherals, such as
- signalling systems,
- registration units, etc.

Silopilot FMM
Power supply

Controller
ZAD 423

Fig. 1
Measuring system

Endress+Hauser 5



3 Introduction

ZAD 423

Start-up

Level measurement

Output signal

Limit signals

3.3 Operating principle

The integrated time switch (timer) for automatic start-up of the Silopilot can be
adjusted in ten minute intervals, ranging from every 10 minutes to 24 hours.

The timer can also be switched off, e.g. during filling, to prevent the sensor weight
from being buried.

The Silopilot can also be started manually from the ZAD 423 controller.

The controller is set to the units of distance (= counting steps) with which the Silopilot
measures the distance to the surface of the solid (e.g. cm, dm , in, 1/10 ft).

The controller receives a reset pulse from the Silopilot every time measurement begins.
It then counts the number of pulses transmitted by the Silopilot. At the end of the
measurement cycle, the level in the silo is shown on the digital display of the ZAD 423
controller in the units required (e.g. m, in, ft).

The analogue signal (0/4 ... 20 mA) is derived from the digital measurement signal
at the end of the measurement cycle. It can be inverted and set to indicate either the
level of material or the free space remaining in the silo.

On a fault, the output signal can be selected to
-fallto —10 % (MIN. = -2 mA / +2,4 mA),
-riseto 110 % (MAX. =22 mA),

- remain unchanged (HOLD).

The integrated relay with potential-free changeover contact can be set to energise
when a freely selectable height has been reached and to de-energise at another
(two-point control) or else to switch at a limit point.

The relay switching status is shown by an LED.

The relay de-energises on a fault (power failure, defective cable, breakdown of
Silopilot).

Endress+Hauser



ZAD 423 4 Installation

4 Installation

4.1 Planning

The ZAD 423 controller must be installed in a control room or else in a protective
housing. (This must be outside the explosion hazardous area if the Silopilot FMM is
used in a dust explosion hazardous area.)

The instrument is in Minipac form for single or row-mounting on a symmetrical rail
to EN 50022-35x7.5 or EN 50022-35x15.

A protective housing with ingress protection IP 55 is available for mounting in the
Open; see accessories.

Note the permissible ambient temperature, which is dependent on the type of
mounting.

Avoid aggressive atmospheres and excessive humidity which can cause corrosion
to contacts or condensation on the printed circuit board.

See dimensional sketch for dimensions and minimum intervals.
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Dimensional drawing
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E— — = minimum distance between
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100 mm =3.94 in
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4 Installation ZAD 423

4.2 Mounting

Instrument identification Before installing, check to see if you have the correct instrument.
Information about the product is given on the nameplate.
Compare the product designation with that given in the product structure.

ZAD 423 Controller

Certificates, Approvals
A Standard - without special certificate
Y Other

Version
0 Minipac housing 100 mm, with terminal strips
9 Other

Power Supply

180V ... 253V, 50/60 Hz
90V ... 140V, 50/60 Hz
38V .. 53V, 50/60 Hz
21V ... 28V, 50/60 Hz

-+ < OO W>»

Other
\ Yy
] ZAD 423- \ \ \ \ Product designation
Fig. 3
Product structure
Mounting See Fig. below
on the standard rail For disposing of packaging see Section 8.6 "Disposal".
\//‘
L
Fig. 4
Mounting
1. place against standard rail
2. tilt front downwards
and clip in at back

8 Endress+Hauser



ZAD 423

5 Electrical Connection

5 Electrical Connection

Warning!

Some of the connecting cables can carry hazardous contact voltages.
Before connecting up switch off all power to the Silopilot FMM, the ZAD 423 controller

and all peripherals (already or still to be connected).

Counting Start
R G Zz
11 |12 10 9| 8
716]|5 4 | 3
(10 9| ®
Analogue
output signal
(remote
transmission)
mA
Z Test
Start-up o output
enabled (on site)
mA
Start-up
disabled 7]
(Stop)
+ - + —
Ll yv
dllele] o] dl[o]le] el ]
%%%&wsm 18 Tf ﬂﬁ 12 T 1f) 9 7
Q8T0P? 0/4 Boma st
LT N @ ;EDIEEB A~ 260 V/8 A~ O
\ I
L= \|L1 2 61 4 6

ol

e

° Start-up
\) (pulse)

L1 N PE

—_—
Power supply

| —
Limit signal
output

Silopilot
FMM 460

or

Silopilot
FMM 760
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5 Electrical Connection

ZAD 423

Tools

Start-up line

Pulse counting line

10

A}

Note!

Note:

e The ZAD 423 controller is to be connected to one Silopilot FMM level sensor.

» The ZAD 423 controller and counters must not be connected in parallel to the same
pulse counting outputs of the Silopilot FMM.

« Only operational low voltages are present at the upper terminal block of the ZAD 423.
Terminals 12 and 15 are connected internally.

» Observe all local guidelines covering installation!

¢ When using screened cable, the screening must be grounded at both ends.
Observe all local regulations covering explosion protection if the Silopilot FMM
is to be mounted in the explosion hazardous area.

Usual tools for connecting electrical devices.

5.1 Connecting the Silopilot FMM to the ZAD 423 Controller

(Terminals 41, 51)

To connect the FMM 460:

The two-wire cable for the start-up line can be unscreened or screened commercial
cable for line voltage.

Cable diameter min. 1.5 mm?/ SWG 17/ AWG 16, max. 2.5 mm? / SWG 16 / AWG 14,
(strands with end sleeves).

Cable length max. 250 m / 750 ft (see FMM 460 operating manual on special
procedures for lengths up to 3000 m / 9000 ft).

To connect to the FMM 760:

The two-wire cable for the start-up line can be screened or unscreened commercial
cable for low voltages (10 V).

Cable diameter max. 2.5 mm? / SWG 16 / AWG 14 (strands with end sleeves).
Cable length max. 500 m / 1500 ft.

(Terminals 7, 8, 9)

The three-wire cable for the pulse counting line can be screened or unscreened
commercial cable for low voltages.

Cable diameter max. 2.5 mm? / SWG 16 / AWG 14 (strands with end sleeves).
Cable length max. 500 m / 1500 ft.

To prevent mutual interference, the start-up and pulse counting lines should be laid as
separate cables.

5.2 Disabling the start-up line (Stop)

(Terminals 14, 15)

Connecting Terminals 14 and 15 together disables automatic and manual start-up
from the controller. This can be used, e.g. during the filling cycle to prevent the sensor
weight of the Silopilot FMM from being buried.

A suitable control switch or relay contact can be connected using

screened or unscreened commercial cable or multicore instrumentation cable
up to 500 m/ 1500 ft.

Contact load: max. 5V, max. 1 mA.

Endress+Hauser



ZAD 423 5 Electrical Connection

5.3 Analogue output signal, current output

(Terminals 12, 13)

Standard 0 ... 20 mA or 4 ... 20 mA signal for 0 ... 100 % measuring range or inverted
100 ... 0 % as required.

Connection of non-grounded display units, plotters, limit signal transmitters etc. in series
if the total load including the cable resistance is less than 500 Q.

Screened or unscreened commercial cable or multicore instrumentation cable can

be used.

If the output signal must be galvanically isolated from the rest of the circuit

we recommend the use of a direct current isolator, e.g. HAA 420 TSP.

.4 Test output

(Terminals 10, 11)
For direct connection of an ammeter on site to monitor the analogue output signal
without interrupting the current output.

5.5 Limit signal output

(Terminals 4, 5, 6)
Note that when connecting other devices to the relay contact, the operation of the limit
switch depends on the setting and the level. See Section 6.6 "Limit Signals".

For contact load see Section 9 "Technical Data, Output, Limit Signal".

5.6 Power supply

(Terminals 1, 2, 3)

Note the voltage stated on the nameplate, as well as the voltage tolerances for the
power supply and consumption (see Technical Data).

An isolating switch for a power supply should be installed near to the instrument.

A fine-wire fuse is built into the ZAD 423 controller so that the connection of another
fine-wire fuse is not required.

Important: The protective earth wire (PE) must be connected to Terminal 3.
» Switching to other voltages
and

« replacing the fine-wire fuse
see Section 8.3 "Replacing parts".

Endress+Hauser 11



5 Electrical Connection ZAD 423
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ZAD 423 6 Start-Up

6 Start-Up

6.1 Initial procedures

For the controller ZAD 423:
» Check for correct wiring
- to the Silopilot FMM
- to the peripherals

For the Silopilot FMM on the silo: Counting step of the Silopilot FMM
» Check for correct wiring
* Note the counting step (1 cm, 5cm, 1 dm, 1in or 1/10 ft)
- FMM 460, nameplate: indicated as "Zahleinheit"
- FMM 760, nameplate: indicated as "Zahlung" (unit)
* FMM 760: set counting to "descend"
» Start up the Silopilot FMM and check operation according to instructions in the
appropriate operating manual.

6.2 General information on settings

« Switch on the power supply to the ZAD 423 controller.

When switching on for the first time or after a reset, the instrument displays the
following:

- |
o
o
o
o
Cox

Fig. 6
Display after first switching on
or after reset
Pushbuttons for calibration are behind the front panel.
The functions of the pushbuttons are printed on the reverse side of the front panel.
» Opening the front panel:
Fig. 7
Opening the front panel

Endress+Hauser 13



6 Start-Up ZAD 423
Fault Level Arithmetic Digital Calibration field
indication check sign "minus"  level display
indication  *) display Pushbutton +
/ to increase value
1 ®o + | Pushbutton —
/ to decrease value
1 -, o 2 H
- -" ,-' '.-' '_ ._/— Pushbutton H
- to select
Ll o e’ _ U o H calibration field
F----jl:l
S Red LED
'\ to show relay status
Pushbutton S
Analogue level Display showing _ for manual start
display time switch in operation: = of Silopilot
. Start-up disabled: H
Fig. 8 I

Pushbuttons and display field

behind front panel

Fig. 9

The 10 Calibration fields

14

*) Arithmetic sign —, if the weight falls below the preset zero point (H 1) of measurement level.

The ZAD 423 controller is set using a row of 10 fields:

Calibration H H H H H
field 0 1 2 3 4
Description Measured Empty Full Output Distance A
value calibration calibration signal (Offset)
display
Calibration None Height E Height F 0=4...20mA | Height A
modes (Fig. 10) (Fig. 10) 1=20...4mA | (Fig. 10)
2=0...20mA
) *) ) 3=20..0mA | ¥
Factory setting | -9999 50.0 45.0 0 0.7
(Reset)
Calibration H H H H H
field 5 6 7 8 9
Description Limit signal Limit signal Output Counting Time switch
Relay Relay signal on step of (Timer)
energised de-energised | fault Silopilot
Calibration Height of Height of 0=-10% |0= 1dm | Start-up
modes limit point limit point 1=110% 1= 5cm cycle
for relay for relay 2=remains | 2= 1cm
energised de-energised un- 3= 1in h. min
(Fig. 10) (Fig. 10) changed| 4 = 1/10 ft
*) *) **)
Factory setting | 40.0 5.0 0 0 0.00
(Reset)
*) For fieldsHO, H1,H2,H4, H5, H6:
The units are set by the counting step in H 8.
m (meter) with counting step 1cm,5cm, 1dm
in (inch) with counting step 1in
ft  (foot) with counting step 1/10 ft
The decimal point depends on the counting step used.
**) Adjustable in 10-minute intervals;
hours to the left of the point,
minutes to the right of the point.
Endress+Hauser



ZAD 423 6 Start-Up

 Selecting the fields:
Press pushbutton H so long or so often, until the correct field is shown
under the letter H.

* Entering the values or numbers:
Press pushbutton + or — so long or so often, until the correct number is shown.

« Storing the value:
Press pushbutton H again after setting the value.

« Calling up the stored value:
Press pushbutton H so long or so often, until the correct field is shown
under the letter H.

* Reset

Press pushbuttons H and + at the same time for a min. 4 s,
then all values in the fields are reset to factory values.

Start with the calibration in Section 6.3 "Basic settings".

support of the
sensing weight

Distance to the

A

1 =
g

c
i)
=
<
S
o
Limit Lo §
signal PR PO A < A >
~, ~ 1 E -
N, <) Q.
[ E ~
A P 8lo ol Lu
! ‘\\ 1N % n
>
o
X = ) c a
1 [=) CD 2 =
| ‘© o bS] oL
\ < = ° W
= | 5 S ‘%
S | ©
= | 3 E °
= | = < =
2 | 2 - T
o I - D 1l
-} 1 o = ~
! ! 2 2 =
o) = S ! e & I £
£ S ! - [0} Q w
o S il = 3
g ™~ ~ P °\§
2 ~2 0 < =3
o c oo
- ! o — |N
1] ! NS
= : ol ' '

\/If

Fig. 10
Calibration variables

Endress+Hauser 15



6 Start-Up ZAD 423
6.3 Basic settings
6.3.1 Setting the counting step
% Note:
The counting step is distance per pulse which the Silopilot counts as the sensing
Note! weight is lowered into the silo. The counting step (= "Z&hlung / Zahleinheit / unit") is
* on the nameplate of the Silopilot FMM
or
e above the order designation (e.g. on the delivery note):
FMM 460(2)-#1... or FMM 460(2)-# = 1dm O
FMM 460(2)-#3... or FMM 460(2)-# = 1/10 ft O
FMM 760(Z)-A... or FMM 760(Z)-B or FMM 760(Z2)-C... = 1dm O
FMM 760(Z)-D... or FMM 760(2)- or FMM 760(2)-F... = bcm O
FMM 760(2)-G... or FMM 760(2)- or FMM 760(Z)-J = 1in O
FMM 760(Z)-K... or FMM 760(2)- or FMM 760(Z)-M = 1/10 ft O
FMM 760(Z)-N = 1cm O
Step | Calibration | Entry o + Example Remarks
field ¢ H ° —
1 H Number 0= 1dm 0 = step
8 corresponding | 1= 5cm 1dm
to counting 2= 1cm
step of 3= 1in counting
connected 4=1/101t } step
Silopilot FMM
2 H Stores entry
9
Set counting step

Procedure for empty calibration

16

Note!

6.3.2 Empty calibration

Note:

When defining the zero point for measurement, take into account

- the discharge funnel formed by the bulk solid

- the mounting point of the Silopilot.

Step | Calibration | Entry o + Example Remarks
field @ H ° —
1 H Height E inm 18.7 (m)
1 from flange to | for steps of
zero point of 1cm _
measurement | 5cm
(empty silo) 1dm
in in /\ "
for steps of |
1in
TN inft .
for steps of 0%
110 ft
2 H Stores entry
2
Endress+Hauser



ZAD 423

6 Start-Up

6.3.3 Full calibration

Note:

When defining the maximum height (100%) for measurement, take into account
- the mounds formed by the bulk solid and
- the mounting point of the Silopilot.

The maximum height must be below the tip of the sensing weight of the Silopilot FMM.

Step | Calibration Entry o + Example Remarks
field o H ° —
1 H Height F inm 17.2 (m)
2 from for steps of
zero point of 1cm
measurement | 5c¢cm
(empty silo) 1dm 0
to maximum 100 %
height inin
for steps of
1in L
P inft |
for steps of
110t
2 H Stores entry
0
3 Press Pushbutton e Smin.3s Silopilot will be
activated
12.3 Height is shown
")

*) If the sign ‘1 for a fault is shown to the left of the display field, then the Silopilot is incorrectly
connected or is counting when ascending. Check the wiring and settings of the Silopilot.

If the sign — is shown in front of the measured value, then the sensing weight is below the
preset zero point of measurement.

Endress+Hauser
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6 Start-Up

ZAD 423

Taking account of the model

18

6.4 Silopilot design

The factory settings of the ZAD 423 take into account the dimensions of a Silopilot
FMM 760 with standard wiper rods and sensing weight, i.e. 0.7 m from the flange to
the lower edge of the sensing weight (without spike), if the counting step is set

to 1 dm.

For small silos, a change of the factory setting "Offset" in order to increase
measurement accuracy is only of use for:
- other counting steps
- FMM 760 with extended wiper rods
- FMM 760 with other sensing weight
- FMM 460

See corresponding dimensional sketches on the Silopilot and sensing weight.

Step | Calibration | Entry o + Example Remarks
field e H ° —
1 H Distance A inm 1.1 (m)
4 from flange for steps of —
to the 1cm for Silopilot c
support of 5cm with ~
the sensing 1dm extended 2
weight wiping =
inin rod g
for steps of §
1in L
S
in ft S
for steps of <L
Offset 1/101t
2 H Stores entry
5

*) The factory settings change when switching to other counting steps:

Step 1dm — Factory setting 0.7 m

Step 1cm — Factory setting 0.07 m

Step 5cm — Factory setting 0.35m

Step 1in — Factory setting 7in(0.18 m)
Step 1/10 ft — Factory setting 0.7 ft (0.21 m)

Endress+Hauser




ZAD 423 6 Start-Up

6.5 Analogue output signal

6.5.1 Selecting the output signal

The preset height F in H 2 represents a measuring range of 100%,
which can be transmitted as an analogue output signal (load-independent current):

- as a level signal 0 % level =0or4 mA,
100 % level =20 mA
or inverted
- for showing the free space silo empty =20 mA,
silo full =0 or 4 mA
Step | Calibration | Entry o + Example Remarks
field e H ° —
1 H Number Height: 0= g
3 corresponding| 0 =4 ... 20 mA | Output E
to 2=0...20mA | signal ZoN o |
required 4...20 mA oo <
output Free space: for height NN o E
signal 1=20...4mA | 0...100 % o
3=20...0mA - &
5 |9
") g 8
L
<
<o QR E
2 H Stores entry
4
Select output signal

*) 100 % free space is only the empty space from the defined 100-% level to the zero point
of measurement and not the free space from the sensing weight or from the silo roof to the
zero point.

6.5.2 Setting the response on fault

The ZAD 423 controller monitors the cable connection to the Silopilot.

A fault is shown in the display field if no pulse for reset or counting comes from the
Silopilot after a start-up from the controller.

How the analogue output signal is to respond depends on the devices connected.
You can select:

* MIN = output signal goes to —10 % (-2 mA or +2.4 mA)

* MAX = output signal goesto 110 % (22 mA)

*« HOLD = output signal remains unchanged

Step | Calibration | Entry o + Example Remarks
field e H o —
A 5
1 H Number 0=MIN 0 =MIN
7 corresponding| 1 = MAX Output
to 2 = HOLD signal 0| Ml'No/
required on fault -10%
response -10 % 110 %
of output MAX
signal 1
HOLD
2
2 H Stores entry
8
Setting response on fault

Endress+Hauser 19



6 Start-Up

ZAD 423

Fig. 11

Function of the limit signals

(relay and LED)

for two-point detection
or single-point limit detection
depending on the fail-safe mode

and level

20

6.6 Limit signals

There is a relay in the ZAD 423 controller with a change-over contact,

which can be set to minimum or maximum fail-safe.
Minimum fail-safe means that the relay de-energises on reaching the lower limit,

on a fault or on power failure.

Maximum fail-safe means that the relay de-energises on reaching the upper limit,

on a fault or on power failure.

Minimum fail-safe

Maximum fail-safe

Level Relay contact LED Level Relay contact LED
Two-point detection (- 6.6.1) Two-point detection (- 6.6.1)
" (] et " N o)
45 6 | 456
/\< T ’7 /“ :C‘)i /\< T ’—\ -‘ [ ]
45 6 SN 456
[~ ful —~, ful
) N ° ) [ (] > 3
456 456
71 ¢ 74 ¢ N
DA D_, l * DA E Q -OC
b (] et b N °
empty 456 ! empty 456

Single-point limit detection (- 6.6.2)

Single-point limit detection (- 6.6.2)

> z[\je ¢ 5 Dsl ¢
] VA S M
N _ N/

empty 456 79\7 @ 456 79\7
Faults Faults
FMM or FMM or
cabling ( ﬂ 7\6/7 cabling ( ﬂ 7\C‘>/7
—— 456 g e 456 gk
Power failure ( ﬂ (] Power failure ( ﬂ ([

456 456

The lower limit cannot be set lower than that given in H 1 as the defined height for the
zero point in the silo for an empty calibration. Negative numbers cannot be entered.

The upper limit can be higher than that given in H 2 as the defined height in the silo
for a full calibration. It cannot, however, be higher than the retracted sensing weight.
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ZAD 423 6 Start-Up

6.6.1 Setting two-point detection

Two-point detection with minimum fail-safe mode:

Step Calibration | Entry o + Example | Remarks
field ¢ H ° —
1 H Height O inm 16.5 (m)
5 from for steps of
zero point of 1cm
measurement 5cm
(empty silo) 1dm
Relay ON to upper limit
LEVEL inin
for steps of
2 H Height U 1in
6 from
zero point of in ft
measurement | for steps of
(empty silo) 1/10 ft

Relay OFF | to lower limit
LEVEL

3 H Stores entry
7 Two-point detection,
setting minimum fail-safe

Two-point detection with maximum fail-safe mode:

Step Calibration Entry o + Example | Remarks
field o H ° —
1 H Height U inm 0.5 (m)
5 from for steps of
zero point of 1cm
measurement | 5¢cm
(empty silo) 1dm
Relay ON to lower limit
LEVEL inin
for steps of
2 H Height O 1in 16.2 (m)
6 from
zero point of inft @)
measurement | for steps of

(empty silo) 1/10 ft
Relay OFF | to upper limit
LEVEL

3 H Stores entry
7 Two-point detection,
setting maximum fail-safe
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Limit detection,

setting minimum fail-safe

Limit detection,

setting maximum fail-safe
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6.6.2 Setting single-point detection

Limit detection with minimum fail-safe mode:

Step Calibration | Entry o + Example | Remarks
field @ H ° —
1 H Height O inm 1.2 (m)
5 from for steps of
zero point of 1cm
measurement 5cm
(empty silo) 1dm
Relay ON to just above
LEVEL the limit  *) inin
for steps of
2 H Height U 1in 1.0 (m)
6 from
zero point of in ft
measurement | for steps of
(empty silo) 110 ft
Relay OFF | exactly to limit
LEVEL )
3 H Stores entry
7

*) Height U = required switchpoint for minimum limit detection
Height O = somewhat higher than the required minimum limit

Limit detection with maximum fail-safe mode:

Step Calibration Entry o + Example | Remarks
field ¢ H ° —
1 H Height U inm 16.1 (m)
5 from for steps of
zero point of 1cm
measurement 5cm
(empty silo) 1dm
Relay ON to just below
LEVEL the limit  *) inin
for steps of
2 H Height O 1in 16.3 (M)
6 from
zero point of in ft
measurement | for steps of
(empty silo) 1/10ft
Relay OFF | exactly
LEVEL to limit *)
3 H Stores entry
7

*) Height O = required switchpoint for maximum limit detection
Height U = somewhat lower than the required maximum limit

The difference between the heights O and U is the switching hysteresis
The difference in height to be chosen for reliable switching depends on:
- grain-size of the material,

- slope of the mound,

- movement of the material,

- sensing weight, etc.
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6.7 Time switch (Timer)

The time switch allows the Silopilot to be started up at regular intervals to measure
level. The frequency of start-ups depends on the application.

In order to keep current consumption and wear to a minimum, the Silopilot should not
be in operation more than necessary. The start-up cycles should therefore be set as
far apart as possible. Start-up intervals between 10 minutes and 24 hours can be set.

Note that for the FMM 760 (Z) with a single-phase motor and for start-up cycles of
less than an hour that the minimum permissible start-up cycle is a function of
operating temperature, counting step and level. See operating manual FMM 760.

The start-up cycle begins after calibrating in Field H 9, when pushbutton H is again
pressed (---> H 0).

Step | Calibration Entry o + Example Remarks
field @ H ° —
1 H Start-up Minimum 1.30 = Setting 0.00 =
9 cyclein 10 minutes = | Start-up timer disabled,
10-minute 0.10 pulse no automatic
intervals every start-up
Maximum 12 hours
24 hours =
hh.mm 24.00
2 H Stores entry,
0 timer begins
Setting the start-up cycle

On a power failure (> 0.2 s) the timer is interrupted; it begins again when the power
supply is restored. Thus it is possible that the start-up for measuring level is not
always at the same time, e.g. on the hour.

If the start-up pulse is disabled by connecting together Terminals 14-15
(see Section 5.2) the timer is not affected.
The controller simply omits to supply a start pulse.

Display in the display field:

H

D, D,

: , I I : |

! (R |

Timer not set Timer in operation Timer in operation,
but start-up disabled Fig. 12

Display of timer function
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6.8 Display of the measured value

Step | Calibration | Procedure Remarks
field e H
1 H Press Start Silopilot carries out a level start-up
0 pushbutton e S (descent takes max. 5 minutes) )
for min. 3's

-

LEVEL

2 Check display See Fig. below. **)

3 Close front panel
For measured value display

*) If the display for level start-up I is not shown, then the start is disabled.
See Section 5.2 "Disabling the start-up line (Stop)".

**) If the display for fault ‘1 is shown, then refer to Section 8 "Trouble-shooting, repairs".
If the level display, the analogue output signal or the relay status display does not appear
to be correct, then check the height in the silo and the settings on the ZAD 423 controller
(H1toH9).

The measured value for the level display remains stored if the power fails.
The display shows the same value when the power is again switched on.

Display showing Digital display Display showing
level check showing level calibration field

-5 H
! IC.0:-g

-/----\ ]

\ Red LED

showing relay status

Analogue display Display ® = Relay energised
showing level if timer in operation
5(133 = Relay de-energised

Fig. 13
Display field

24 Endress+Hauser



ZAD 423

7 Maintenance

7 Maintenance

Regular maintenance of the ZAD 423 controller is not required.
See the appropriate operating manual for carrying out maintenance to the Silopilot FMM.

8 Trouble-shooting, repairs

The following faults in the measuring system will be indicated:

- damage to the signal cables to the Silopilot or incorrect connections
- power failure to the Silopilot

- no start-up of the Silopilot

The following table will help in trouble-shooting.

8.1 Trouble-shooting table

Error function /
display

Possible cause

Remedy

No display in the
display field

Power failure
(No power supply or power below
tolerance)

Check power supply

Fine-wire fuse in instrument blown

Replace fuse; if fuse blows again,

replace instrument

Jumper for changing voltage
in the instrument is
incorrectly inserted or missing

Insert the jumper correctly

Display showing fault
and 9999

Silopilot FMM not operating

Check signal cables to the FMM
Check power supply for the FMM
Control switch on FMM to "On"?
Sensing weight buried?

Display remains Silopilot FMM not operating; Enable timer
constant Start-up continually disabled Set timer
Timer (H 9) shows 0.00

Display flashes Measuring range exceeded Check settings (especially H 8)
and carefully carry out the
procedure in the operating
instructions

Incorrect Counting steps on Silopilot FMM Check counting step on the FMM

measurement and controller are different and change on the ZAD 423

if necessary (H 8)

Values for empty and full silo
were not correct

Carry out setting as exactly
described in these operating
instructions (H 1, H 2)

Other dimensions of FMM
not included

Carry out setting as exactly
described in these operating
instructions (H 4)

Incorrect fail-safe
response of the limit
signal

Values U and O transposed

Carry out setting as exactly
described in these operating
instructions (H 5, H 6)

Endress+Hauser

25



8 Trouble-shooting, repairs

ZAD 423

Warning!

Removing
terminal blocks

Fig. 14
Removing terminal blocks

26

8.2 Spare parts

Figure

Description

Order number

. Complete housing

without front panel

517017-0000

| 9-pole terminal strip

for signal side (above)

917169-0000

L Front panel

517015-0114

9-pole terminal strip
for power supply side (below)

917168-0000

Fuse

in power supply loop

for 180V ...253V: T 50 mA
for 90V ...140V: T 160 mA
for 38V .. 53V: T200 mA
for 21V .. 28V: T500mA

013499-0000
016189-0000
014739-0000
014741-0000

Jumper block for power supply

013835-0003

change-over

8.3 Replacing parts

Parts may be replaced by trained and authorised personnel only!

Warning!
Some of the connecting cables to the ZAD 423 controller can carry hazardous contact
voltages. Before carrying out any procedure
e Switch off the power supply to:
- the Silopilot FMM,
- the ZAD 423 controller,
- the peripherals

See Fig. 14.

Note the terminal numbers when plugging in: 1 ... 6 below, 7 ... 15 above.
The special design ensures that the terminal block with the power supply connection
cannot be inserted on the low-voltage side of the ZAD 423.

CCCCTTrP

A
5 O
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ZAD 423 8 Trouble-shooting, repairs

See Fig. 15. Removing the instrument
Plugging the instrument on the standard rail, see Section 4.2 "Mounting". from the standard rail

SNRN

AN

Fig. 15
Removing the instrument
from the standard rail

See Fig. 16. Removing the electronics
Ensure that the name plate of the housing is upwards when inserting. from the housing

Fig. 16
Removing the electronics
from the housing

See Fig. 17. Replacing the fuse
The integrated fine-wire fuse is on the board next to the transformer.

Use only a suitable fine-wire fuse.

See label on the transformer and spare part list.

Transformer —F——

0o oo o oo Fine-wire
fuse

v A Fig. 17
Replacing the fuse
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8 Trouble-shooting, repairs ZAD 423

Changing the voltage See Fig 18.

The voltage ranges can be changed:

Voltage 180 ... 253V <--- change-overto ---> 90 ... 140V
Fine-wire fuse 50 mA <--- replace with ---> 160 mA
Voltage 38... 53V <--- change-overto ---> 21...28V
Fine-wire fuse 200 mA <--- replace with ---> 500 mA

Voltage ranges can be changed by changing the position of the jumper block on the

board in front of the transformer:

« Remove the green jumper block from the six-pin plug and press it fully down onto
the plug as shown in Fig. 18.

* Replace the fine-wire fuse for one appropriate to the new voltage range.

lock
Jumper bloc Fine-wire

IV

(T TTIT] L0

Fig. 18 180 ... 253V 90...140V

Changing the voltage range and 38.. 53V 21... 28V
replacing the fine-wire fuse

8.4 Checking

When an error has been remedied,
¢ Press the start pushbutton S foramin. 3 s

When the test run is successfully completed, the measuring system is ready
for operation.

In the event that the level display, analogue signal or the relay status display is
incorrect, check all settings on the ZAD 423 controller (H 1 to H 9).
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8.5 Returning for repair

General information:
When returning an instrument to Endress+Hauser for repair, please note the following:

Remove all residue which may be present. Cleaning
This is especially important if the medium is dangerous to health, e.g. corrosive,

poisonous, carcinogenic, radioactive, etc.

No instrument should be returned to us without first completely removing all

dangerous material as it can, e.g. penetrate into scratches or diffuse through plastic.

Please enclose with the instrument: Information on material
- an exact description of the material in which the sensor was used and its defect

- a description of the properties of the material

- a brief description of the fault.

When sending back a ZAD 423 controller we also require:
- the complete order designation of the Silopilot FMM to which it was connected.

This information enables us to diagnose the error and therefore reduce your costs.

Thank you for your co-operation.

8.6 Disposal

All sales and transportation packaging used by Endress+Hauser complies with the Packing
German packaging regulations covering its re-use and recycling.

For a small charge, Endress+Hauser will accept all instruments originally produced Instruments
by its product centres for recycling as specified by German regulations on the

disposal of electronic waste.

Before returning, please carefully remove any residue from the sensors if the material

is dangerous to health.

Delivery, carriage paid, to Endress+Hauser, HauptstraBe 1, 79689 Maulburg, Germany.
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9 Technical Data

9 Technical Data

Manufacturer

Endress+Hauser GmbH+Co.

Instrument family

Silopilot

Designation

ZAD 423 controller

Function

Controlling a Silopilot FMM and signal evaluation

Level measurement with the
Silopilot electromechanical
level system

Regular request for the height in a silo, preferably bulk solids;
Digital display of height, converting the digital signal into an analogue
signal for remote transmission, registering of limit status

Measuring principle

Measuring the free space from the silo roof to the surface of the material
in pre-defined intervals. Converting the intervals into a digital display of
height and into a level or free-space-proportional analogue signal

Modularity

Level measuring system, consisting of:
Silopilot FMM on the silo and the ZAD 423 controller in the control room

Signal processing

Countdown of the pulse step values coming from the Silopilot,
stored until the next measurement cycle

Galvanic isolation

Between power supply and electronics;
between electronics and relay contacts

Measured value

Number of pulses / height in subdivided steps

Measuring range

1...9999 pulses, for every Silopilot FMM version

Output signal

On the display: digital display of level
Analogue signal for remote transmission:
0/4...20mAfor0 ... 100 % of level,
Can be inverted for displaying free space

Signal on fault

Adjustable: =10 % (-2 / +2.4 mA) or 110 % (22 mA) or unchanged

Load

Max. 500 Q, including cable

Limit signal,
Fail-safe circuit

Potential-free changeover contact, maximum contact load
U~250V, 1~ 6 A, P~ 1500 VA atcos ¢ =1, 750 VA at cos ¢ =0.7
U=250V, =6 A, P=200W

Minimum or maximum quiescent current protection

Start signal for Silopilot

Potential-free changeover contact, maximum contact load
U~250V, I~6 A, P~ 1500 VA atcos ¢ =1, 750 VA at cos ¢ =20.7
U=250V, =6 A, P=200W

Pulse width 350 ms

Reference conditions

Temperature T = 20 °C,

Measured error

Digital display: max. 1 pulse
Analgoue output: < 0.4 %

Repeatability <0,1%
Hysteresis <0.1%
Settling time Approx. 3 s after the end of the counting pulse from the Silopilot

Long-term drift

Analogue output: < 0.1 %

Installation

Mounting

On 35 x 7.5 or 35 x 15 rail standard to EN 50022
in a control cabinet or protective housing

Continued next page

Endress+Hauser

General specifications

Application

Operation and system design

Input

Output

Accuracy

Operating conditions
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ZAD 423

(Operating conditions
continued)

Mechanical construction

User interface

Power supply

Certificates and approvals

Ordering

32

Environmental conditions

Ambient temperature range

For single mounting:  -20°C ... +60 °C (0 ... 140 °F)
For row mounting: -20°C ... +50°C (0 ... 120 °F)
In protective housing: —20 °C ... +50 °C (0 ... 120 °F)

Limiting temperature range

—25°C ... +70°C (-10 ... 160 °F)

Storage temperature range

-40°C ... +85°C (-40 ... 180 °F)

Climatic class

Class C, climatic protection to EN 68068, EN 60721

Ingress protection

Housing IP 40, terminals IP 20 to EN 60529

Vibration resistance

To IEC 68, Part 2-6, 10 ... 55 Hz, 0.15 mm

Electromagnetic compatibility

Interference immunity to EN 50082-2 and industrial standard NAMUR
(field strength 10 V/m),
Interference emission to EN 50081-1

Design Minipac housing, 100 mm wide, for row mounting on a standard rail
Dimensions See dimensional sketch on Page 7

Weight 0.5kg (1.1 Ibs)

Materials Housing ABS

Terminal blocks ABS
Front panel PA

Electrical connection

One terminal block for connecting the signal cables with function

low voltage,

one terminal block for connecting the power supply and relay contacts:
for max. 2.5 mm? strands in end sleeves A 2.5 - 7 to DIN 46228.

Cable: commercial installation cable

Display field LCD,
4 characters, 12 mm high, for digital display of level in preset units
of length
Bargraph, 40 mm long, for analogue display O ... 100 %
Symbols for showing the control field, time switching mode, start-up
and faults

LED 1 red LED for showing relay status

Pushbuttons 3 pushbuttons to select one of 10 control fields

and to enter calibrating values
1 pushbutton for manual start-up of the Silopilot
behind the folding front panel to protect against unauthorised use

Quick operating instructions

On the reverse of the front panel

Power supply,
versions

180 ... 253V, 50/ 60 Hz; <--- switchable ---> 90 ... 140V, 50 / 60 Hz
38 ... 53V, 50/60Hz; <--- switchable --->21 ... 28V, 50/60 Hz

Power consumption

<2W

CE Mark

The device fulfils the legal requirements of the EU directives:
Directive 89/336/EEC (electromagnetic compatibility)
Directive 73/23/EEC (directive on low voltages)

Product designation

See Product Structure on Page 8

Accessories

Order No. 917256-0001
Order No. 917081-0000
Order No. 208330-0000

Standard rail 35x7.5, 100 mm wide
Protective housing IP 55 for 1 unit

Isolator HAA 420 TSP in Minipac housing
(Direct current isolator without power supply
for input/output signal 0/4 ... 20 mA)

Supplementary documentation

Mounting accessories for Minipac instruments
Technical Information TI 009F/00/de
General Information for EMC

(Test procedures, installation) Technical Information Tl 241F/00/de

Endress+Hauser




ZAD 423 10 Index
10 Index
+ 15 | M
- 15| MAX . : 19
Maximum fail- safe . 20
A Measured value display . 24
Analogue output signal 19 | Measuring range . 19
MIN . 19
B Minimum fail- safe 20
Basic settings . 16
Blocking start-up . 10 O
Offset . 18
C Opening front panel 13
Calibration fields . 4 |p
Calibration variables 15
Calling up the stored value . 15 Pushbuttons . 14
Changing the voltage . .. 28 R
Counting step . 13, 16 Relay 20
Relay OFF LEVEL 21,22
D Relay ON LEVEL | 21,22
Display .- 25 | Remedy : 25
Display field 14,24 | Removing terminal blocks 26
Distance A 18 | Removing the electronics from the housmg 27
Removing the instrument from the standard rail . 27
E Replacing the fuse 27
Electrical diagram 9 | Reset 15
Empty calibration . 16
Entering the values or numbers . 15 | S
Error function 25 |S . ... 24
Selecting the fields . 15
F Selecting the output signal . 19
Factory setting 14,18 | Sensing weight - 18
Fault 19, 20 Setting single point detechon . 22
Fine-wire fuse . og | Setting the interval : 16
Free space . 19 Sett!ng the reponse on fgult 19
Full calibration . 17 Sett|ng two-pomt detection . 21
Silopilot design 18
H Start pulse 23
H 14 15 Start pushbutton . 24
Heigﬁt E ' ’ 16 Start-up cycles 23
; ‘ Start-up pulse . 23
g k(S o
eig . ,
Height U . o1 20 Storlng the value . 15
HOLD . 19 T
Time switch . 23
I Timer 23
Interval 13
\"/
L Voltage range . 28
LEVEL . 24
Level signal . 19 | W
Limit signals 20 | Wiper rods 18
Endress+Hauser 33



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 / Luxembourg

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

Tel. (02) 24806 00, Fax (02) 2480553

Bulgaria
INTERTECH-AUTOMATION

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

Croatia

0 Endress+Hauser GmbH+Co.
Zagreb

Tel. (01) 6601418, Fax (01) 6601418

Cyprus

1+G Electrical Services Co. Ltd.
Nicosia

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

Czech Republic

0 Endress+Hauser GmbH+Co.

Praha

Tel. (026) 6784200, Fax (026) 6784179

Denmark
O Endress+Hauser A/S

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

Estonia

Elvi-Aqua

Tartu

Tel. (7) 422726, Fax (7) 422727

Finland

[0 Endress+Hauser Oy

Espoo

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

France

[J Endress+Hauser

Huningue

Tel. 89696768, Fax 89694802

Germany

0 Endress+Hauser MeRtechnik GmbH+Co.

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

Great Britain

0 Endress+Hauser Ltd.

Manchester

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

Greece

| & G Building Services Automation S.A.
Athens

Tel. (01) 9241500, Fax (01) 92217 14

Hungary

Mile Ipari-Elektro

Budapest

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

Iceland

Vatnshreinsun HF

Reykjavik

Tel. (05) 8896 16, Fax (05) 889613

Ireland

Flomeaco Company Ltd.

Kildare

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

Italy

O Endress+Hauser Italia S.p.A.
Cernusco s/N Milano

Tel. (02) 92106421, Fax (02) 92107153

Netherland
[ Endress+Hauser B.V.

Brazil
[0 Samson Endress+Hauser Ltda.

Naarden Sao Paulo

Tel. (035) 6958611, Fax (035) 6958825 Tel. (011) 5363455, Fax (011) 5363067
Norway Canada

[ Endress+Hauser A/S [ Endress+Hauser Ltd.

Tranby Burlington, Ontario

Tel. (032) 851085, Fax (032) 851112 Tel. (905) 6819292, Fax (905) 6819444
Poland Chile

[0 Endress+Hauser Polska Sp. z 0.0. DIN Instrumentos Ltda.

Warszawy Santiago

Tel. (022) 7201090, Fax (022) 7201085 Tel. (02) 2050100, Fax (02) 2258139
Portugal Colombia

Tecnisis - Tecnica de Sistemas Industriais Colsein Ltd.

Linda-a-Velha Bogota D.C.

Tel. (01) 4172637, Fax (01) 4185278 Tel. (01) 2367659, Fax (01) 6107868
Romania Costa Rica

Romconseng SRL EURO-TEC S.A.

Bucharest San Jose

Tel. (01) 41016 34, Fax (01) 41016 34 Tel. 2961542, Fax 2961542

Russia Ecuador

0 Endress+Hauser Moscow Office Insetec Cia. Ltda.

Moscow Quito

Tel., Fax: see Endress+Hauser GmbH+Co.
Instruments International

Slovak Republic

Transcom Technik s.r.o.

Bratislava

Tel. (7) 5213161, Fax (7) 5213181

Slovenia

O Endress+Hauser D.O.O.

Ljubljana

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

Spain

[J Endress+Hauser S.A.

Barcelona

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

Sweden

[0 Endress+Hauser AB

Sollentuna

Tel. (08) 626 16 00, Fax (08) 6269477

Switzerland

0 Endress+Hauser AG

Reinach/BL 1

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

Turkey .

Intek Endiistriyel Olcti ve Kontrol Sistemleri
Istanbul

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

Ukraine

Industria Ukraina

Kiev

Tel. (44) 2685213, Fax (44) 2685213

Africa

Egypt

Anasia

Heliopolis/Cairo

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

Morocco

Oussama S.A.

Casablanca

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

Nigeria

J F Technical Invest. Nig. Ltd.

Lagos

Tel. (1) 62234546, Fax (1) 62234548

South Africa

O Endress+Hauser Pty. Ltd.

Sandton

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

Tunisia

Controle, Maintenance et Regulation
Tunis

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

Jugoslavia

Meris d.o.0.

Beograd .

Tel. (11) 4442966, Fax (11) 430043 America

Latvia Argentina

Raita Ltd. [ Endress+Hauser Argentina S.A.
Riga Buenos Aires

Tel. (02) 2547 95, Fax (02) 7258933 Tel. (01) 5238008, Fax (01) 5220546
Lithuania Bolivia

Agava Ltd. Tritec S.R.L.

Kaunas Cochabamba

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

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

Tel. (02) 251242, Fax (02) 461833

Guatemala

ACISA Automatizacion Y Control Industrial S.A.

Ciudad de Guatemala, C.A.
Tel. (02) 345985, Fax (02) 327431

Mexico

[0 Endress+Hauser I.I.

Mexico City

Tel. (5) 5689658, Fax (5) 5684183

Paraguay

Incoel S.R.L.

Asuncion

Tel. (021) 213989, Fax (021) 26583

Uruguay

Circular S.A.

Montevideo

Tel. (02) 925785, Fax (02) 929151

USA

[0 Endress+Hauser Inc.

Greenwood, Indiana

Tel. (317) 535-7138, Fax (317) 535-1489

Venezuela

H. Z. Instrumentos C.A.

Caracas

Tel. (02) 9798813, Fax (02) 97996 08

Asia

China

0 Endress+Hauser Shanghai
Instrumentation Co. Ltd.

Shanghai

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

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

Hong Kong
0 Endress+Hauser (H.K.) Ltd.
Hong Kong
Tel. 25283120, Fax 28654171

India

[0 Endress+Hauser India Branch Office
Mumbai

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

Indonesia

PT Grama Bazita

Jakarta

Tel. (21) 7975083, Fax (21) 7975089

Japan

[] Sakura Endress Co., Ltd.

Tokyo

Tel. (0422) 5406 11, Fax (04 22) 550275

Malaysia

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

Pakistan

Speedy Automation

Karachi

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

Papua-Neuguinea

SBS Electrical Pty Limited

Port Moresby

Tel. 53251188, Fax 53259556

Philippines

Brenton Industries Inc.

Makati Metro Manila

Tel. (2) 84306 61-5, Fax (2) 8175739

Singapore

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

Tel. 4688222, Fax 466 6848

South Korea

[0 Endress+Hauser (Korea) Co., Ltd.
Seoul

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

Taiwan

Kingjarl Corporation

Taipei R.O.C.

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

Thailand

O Endress+Hauser Ltd.

Bangkok

Tel. (2) 996 7811-20, Fax (2) 9967810

Vietnam

Tan Viet Bao Co. Ltd.

Ho Chi Minh City

Tel. (08) 83352 25, Fax (08) 8335227

Iran

Telephone Technical Services Co. Ltd.
Tehran

Tel. (021) 8746750, 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) 5539283, Fax (06) 5539205

Kingdom of Saudi Arabia

Anasia

Jeddah

Tel. (02) 6710014, Fax (02) 6725929

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

Safat
Tel. 2434752, Fax 2441486

Lebanon

Nabil Ibrahim

Jbeil

Tel. (3) 254051, Fax (9) 944080

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) 359522, Fax (04) 359617

Yemen
Yemen Company for Ghee and Soap Industry

Taiz
Tel. (04) 230664, Fax (04) 212338

Australia + New Zealand

Australia

GEC Alsthom LTD.

Sydney

Tel. (02) 964507 77, Fax (02) 97437035

New Zealand

EMC Industrial Instrumentation
Auckland

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

All other countries

O Endress+Hauser GmbH+Co.
Instruments International

D-Weil am Rhein

Germany

Tel. (076 21) 975-02, Fax (076 21) 975345

O Members of the Endress+Hauser group
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