Operating manual
ISOM® AL390/AL390C
Insulation monitoring device for AC IT systems
with galvanically connected rectifiers and converters,
and for IT DC systems (isolated systems)
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Commissioning
Putting the ISOM AL390 into operation
Is the system to be monitored
an unearthed system
(IT system) ?

no

Is the maximum system
voltage
AC 793 V or DC 650 V ?

no

The AL390 is not suitable for
this application
(please contactSocomec
Tel.: +33 (0)3 88 57 41 41)

The system voltage is too high
for direct connection. A coupling
device must be connected to extend
the nominal voltage range.

Ensure that the installation
is in the deenergized state
before connecting the device !
yes

yes
Recommended cross sectional
area of connecting cable:
single wire, 0.2 ... 4 mm2
flexible 0.2 ... 2.5 mm2.
The terminals of the ISOM
pluggable.

Device connection

Connect the two PE
connections
and KE
separately to the
equipotential bonding system.

25

device connection
optional
An external kW measuring
instrument can be connected
to M+/M- with an indicating
range of 10 kW to 1000 kW.
scale centre point: 120 kW.
Output current AL390: 0-400 mA
Output current AL390C: 0-20mA

20
21
22
23

Connection of an external
test button (NO contact) to
the terminals T1 and T2.

Connect the supply
19
voltage US to the terminals
A1/+ and A2/-. Observe the
indications on the name plate.

Connection of an external
reset button (NC contact)
to the terminals R1 and R2.

Connect the terminals L1 and
L2 according to the wiring
diagram to the system Un to
be monitored.

Use a terminating resistor of
120 W. for both the first
and the last device of the
RS485 network.
AL390 : S1 = ON

10

14

Connection to the output
contacts of the alarm relays:
Alarm1 (11-12-14)
Alarm2 (21-22-24)
system fault (31-32-34)

11

12

17
16
15
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Commissioning

Switch on supply voltage

Switch on the voltage of
the system to be monitored

The ISOM carries out a self-test.
After measuring the insulation value,
the result is indicated on the display.

Set the clock
(only AL390C)

select
ISOM SETUP
see chapter
"operating and setting"
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Commissioning

In order to check the proper
connection, it is recommended
to carry out a functional test
by connecting an appropriate
resistance between the system
to be monitored and earth.
Value of the resistance:
50% of the lowest selected
response value Alarm2.
Do both alarm LEDs light?
Did the output relays trip?

no

yes

Check the connections with a
voltmeter!
Is system voltage Un applied to the
terminals L1/L2?
If a coupling device is connected,
is it properly connected?
Check the voltage with a voltmeter!

Do both alarm LEDs light?
Did the output relays trip?
yes

Remove the resistance!

Are the alarm LEDs
extinguished?
Did the output relays reset?

no

yes

The AL390 is properly
connected and in
service condition!
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SOCOMEC
1 rue de Westhouse • B.P. 10
67230 Benfeld
Telefon (33) 3 88 57 41 41
Fax (33) 3 88 57 42 60
Internet : http://www.socomec.com
E-Mail :scp.spc@socomec.com

Right to modifications reserved
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Safety information
Use for the intended purpose
The ISOM is intended exclusively for monitoring the insulation resistance of IT
systems. Any other use, or any use which goes beyond the foregoing, is deemed
to be use other than for the intended purpose. The SOCOMEC Companies shall
not be liable for any losses or damage arising therefrom.
Use for the intended purpose also includes:
• compliance with all information contained in the operating instructions,
and
•

compliance with the inspection and test intervals and the calibration
intervals.

Warranty and liability
Warranty and liability claims in cases of damage to persons and property shall be
excluded if they are attributable to one or more of the following causes:
•

use of the ISOM other than for the intended purpose

•

incorrect assembly or installation, commissioning, operation and
maintenance of the ISOM

•

failure to comply with the information in the operating instructions
regarding transport, commissioning, operation and maintenance
of the ISOM

•

unauthorized structural modifications to the ISOM

•

failure to comply with the technical data

•

improperly executed repairs, and the use of spare parts or accessories
which are not recommended by the manufacturer

•

cases of disaster and force majeure

•

assembly and installation with device combinations not recommended
by the manufacturer
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Safety information
Everyone who works with this ISOM type AL390(C) must take note of this
operating manual, and in particular of the safety information. In addition to this,
the rules and regulations concerning accident prevention which are valid for the
operating location must be obeyed.
Personnel
Only appropriately qualified staff may work with the ISOM.The term “qualified“
means that such staff are familiar with the assembly, commissioning and operation of the product and that they have undergone training which is appropriate
to their activities.
The staff must have read and understood the safety chapter and the warnings
in these operating instructions.
About the operating manual
This operating manual has been compiled with the greatest possible care.
Nevertheless, errors and mistakes cannot be entirely ruled out. The SOCOMEC
companies assume no liability whatsoever for any injury to persons or damage
to property which may be sustained as a result of faults or errors in these
operating instructions.
Hazards when handling the ISOM AL390
The ISOM AL390(C) is constructed according to the state-of-the-art and the
recognized safety engineering rules. Nevertheless, when it is being used, hazards
may occur to the life and limb of the user or third parties, or there may be
adverse effects on the ISOM or on other valuable property. The ISOM must
only be used
•

for the purpose for which it is intended

•

when it is in perfect technical condition as far as safety is concerned.

Any faults which may impair safety must be eliminated immediately. Impermissible modifications and the use of spare parts and additional devices which are
not sold and recommended by the manufacturer of the devices may cause fires,
electric shocks and injuries.
Unauthorized persons must not have access to or contact with the ISOM.
NT 874 596A
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Safety information
Warning signs must always be easily legible. Damages or illegible signs must
be replaced immediately.
Inspection, transport and storage
Inspect the dispatch packaging and equipment packaging for damage, and
compare the contents of the package with the delivery documents. In the event
of damage in transit, please notify the SOCOMEC company immediately.
The devices must only be stored in rooms where they are protected against dust
and moisture, and spraying or dripping water, and where the indicated storage
temperatures are maintained.
Note
Make sure that the operating voltage is correct !
Prior to insulation and voltage tests the ISOM must be disconnected from the
power system for the duration of these tests.
In order to check the proper connection of the device, it is recommended to
carry out a functional test.
Make sure that the basic settings meet the requirements of the system.
Children and unauthorized persons must not have access to or contact with
the ISOM.
Explanations of symbols and warnings
The following designations and signs are used for hazards and warnings in
SOCOMEC documentation.
This symbol means a possible threat of danger to the life and health of human
beings.
•

Failure to comply with these warnings means that death,
serious physical injury or substantial damage to property
may ensue if the relevant precautions are not taken.

Warning

NT 874 596A
11

Safety information
This symbol means a possibly dangerous situation.
Caution

•

Failure to comply with these warnings means that slight
physical injury or damage to property may ensue if the relevant
precautions are not taken.

This symbol gives important information about the correct handling of
the ISOM.
•

Failure to comply with this information can result in faults on
the ISOM or in its environment.

Where you see this symbol, you will find application tips and other
particularly useful information.
•

This information will help you to make optimal use of the
ISOM.
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Safety information
Directions for installation
Only one insulation monitoring device may be used in each interconnected IT system.
The terminals (E) and KE shall be connected by a separate wire to the
protective conductor (PE). If the device is connected with the terminals
L1, L2, or an external coupling device to a system under operation, the terminals
E and KE must not be disconnected from the protective conductor (PE).
In order to check the proper connection of the device, it is recommended to carry
out a functional test using a genuine earth fault, e.g. via a suitable resistance,
before starting the ISOM.
When insulation or voltage tests are to be carried out, the device shall be isolated
from the system for the test period.
The devices are delivered with the following basic settings:
Version

-4..
Alarm 1 / Alarm 2 =

Operating principle K1/K2 =
K3 =
Memory =

40 kOhm / 10 kOhm
(N/O operation)
(N/C operation (fixed setting)
off

System leakage capacitance = 150 µF
Make sure that the basic setting of the ISOM complies with the requirements of
the system to be monitored.
Insulation faults in DC circuits which are directly connected to the AC system
are only monitored correctly when rectifiers carry a continuous load current
> 5... 10 mA.
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Function
Essential functions of the AL390
•

ISOM for IT AC systems with galvanically connected rectifiers and for
IT DC systems (isolated power)

•

Extended voltage range via coupling devices

•

Automatic adaptation to the existing system leakage capacitance

•

AMPPlus measuring principle

•

Two adjustable response ranges 1 kOhm ... 10 MOhm

•

LC display

•

Serial interface

•

Connection monitoring

•

Automatic self-test

Extended functions of the AL390C
C
C
C
C
C
C
C
C

•

Memory with real-time clock to store all alarm messages
with date and time stamp

•

RS485 interface (BUS ISOM protocol) for data exchange
with other Socomec devices (RS485 electrically isolated)

•

Internal disconnection of the ISOM from the system to be
monitored (using a control signal), e.g. if several Isometers
are interconnected

•

Analog output 0(4)...20mA (electrically isolated)

Option „W“:
•

-Improved shock and vibration resistance
For use:
- in ships
- on rolling stock
- and in seismic environment
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Function
Product description
The AL390 monitors the insulation resistance of IT systems. It is suitable for
universal use in 3(N)AC, AC/DC and DC systems. AC systems may include
extensive DC supplied loads, such as converters or thyristor-controlled DC drives
(see 2.3). The device automatically adapts itself to the existing system leakage
capacitance.
Suitable coupling devices are available to extend the nominal voltage range.
The ISOM AL390 is fitted into an enclosure for panel mounting 144x72 mm
(BxH).
Function
The ISOM AL390 is connected between the unearthed system and the equipotential conductor (PE).
The response values and other function parameters are set via the function keys.
The parameters are indicated on the LC display and are stored in a non-volatile
memory (EEPROM) after setting.
A microprocessor-controlled pulsating AC measuring voltage is superimposed
on the system (AMPPlus measuring principle*). The measuring cycle consists of
positive and negative pulses of the same amplitude. The period depends on
the respective leakage capacitances and the insulation resistance of the system
to be monitored.
An insulation fault between system and earth closes the measuring circuit. An
electronic evaluation circuit calculates the insulation resistance which is indicated
on the LC display or the external kOhm measuring instrument.
The response time depends on the system leakage capacitance, the insulation
resistance, and the system related interference disturbances. System leakage
capacitances do not influence the measuring accuracy.
If the reading is below the selected response values ALARM1/ALARM2, the
associated alarm relays respond and the alarm LEDs “ALARM1/2“ illuminate and
the measuring value is indicated on the LC display (in the event of DC insulation
faults, the faulty supply line is indicated). If the terminals R1/R2 are bridged
(external RESET button [NC contact] or wire jumper), the fault indication will
NT 874 596A
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Function
be stored. Pressing the reset button resets the fault message, provided that the
insulation resistance is at least 25% above the preset response value. The fault
memory can also be set in the ‘ISOM SETUP‘ menu, in the sub menu Memory:
on/off. de liaison).
By pressing the test button, the function of the ISOM AL390 can be tested. In
this way all essential measuring functions as well as connections to the system
and to earth are checked. Depending on the setting in the menu, this self-test
can automatically be carried out every hour or every 24 hours (factory setting:
every 24 h). The self-test is carried out once after the supply voltage has been
switched on.
The connections M+/M- (current output 0...400 µA) of the ISOM type AL390
version for external kOhm display are not electrically isolated.(current output
400 µA sur M+/M-).
*)

AMPPlus measuring principle adaptive “measuring pulse“

Additional functions Option „C“
C
C
C
C
C
C
C
C
C
C
C

The analog output 0(4)...20 mA of the ISOM AL390C version is electrically
isolated.
Real-time clock
The real-time clock serves as a time base for the memory and self test function.
At first the correct time and date must be set in the menu „ISOM ADVANCED“.
In the case of a supply voltage failure, time and date will be stored for at
least 3 days. If the 24 h selftest is activated in the „ISOM ADVANCED“menu,
1 h can be set for the execution of the self test by selecting the „TEST: 00:00“
menu. Then a self-test will be started automatically once a day at the given
time. If the 1 h autotest has been selected, the self-test is automatically carried
out every full hour.
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Function
Interconnected systems
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

When using ISOMs in IT systems care shall be taken that only one active ISOM
may be connected in each conductive interconnected system. If IT systems are
interconnected via coupling switches, it is essential to ensure that ISOM not
currently used must be disconnected and deactivated via a control system before
starting. IT systems coupled via diodes or capacitances may also influence the
insulation monitoring process. Hence, also in this case a central control of the
different ISOMs is required.
There are two possibilities to guarantee safe insulation monitoring in interconnected IT systems
Function input F1/F2
The ISOM can be disconnected from the IT system and set to STANDBY mode
with the function input F1/F2. If the input F1/F2 is bridged, the connections
L1/L2 are switched off via internal coupling relays, the measuring function is
stopped and the message „STANDBY“ is issued on the display. After opening
the input F1/F2, at first the connection to the IT system will be restored, then a
completely new measuring cycle for insulation monitoring will be started.
This function allows selective disconnection of an AL390C via auxiliary contacts
of coupling switches in interconnected IT systems. One coupling switch each in
a line-type or ring-type arrangement can deactivate the next AL390C downstream.
This arrangement guarantees that one ISOM per each galvanically connected IT
system is active.
In a ring-type arrangement with all coupling switches closed it can be assumed
that all ISOMs are deactivated. In order to prevent this, a BUS ISOM Master
(AL390C Adr. 1) monitors the condition of the function input F1/F2 of all Slave
ISOMs. If all Slave ISOMs are in the STANDBY mode, the insulation monitoring
function of the Master ISOM and hence the function input F1/F2 of the Master
are without function in this mode.
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RS485 (A/B)

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

Ad 1
F1/F2

G

G

Ad 2
F1/F2

PE

PE

IT system 1

IT system 2

IT system 4

IT system 3

Ad 4
F1/F2

G

G

Ad 3
F1/F2

PE

PE

ISOMnet function (COM SETUP)
Select „ISOMnet=ON“ in the menu COM SETUP to activate this function. This
function is a type of scanning function. If the ISOMnet function of the bus
Master is activated, it controls the ISOMnet Slave ISOMnet devices via the
bus. Once the measuring cycle is completed by an ISOM, the ISOMnet Master
passes the permission for insulation measurement to the next Slave. During the
insulation measurement by one ISOM all other ISOMs remain in the STANDBY
mode That prevents cross interferences between the ISOMs in interconnected
systems. In comparison to the function „coupling switches and function input
F1/F2“ the measurement is not carried out continuously so that the response time
is prolonged. In average the response time is prolonged for about 8 seconds (Ce
= 1µF) for each network node. The advantage is that no auxiliary contacts of
a coupling device are necessary. In addition, this would provide a solution for
capacitive or diode-coupled IT systems.
NT 874 596A
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Function
An ISOMnet Slave checks whether a Master is present in the network. If there
C is no Master available, the display issues the fault message „ISOMnet Master?“. If
C ISOMnet function is activated, the function input F1/F2 will be disconnected.
C
RS485 (A/B)
C
Ad 1
Ad 2
C
C
PE
PE
C
C
G
G
IT system 1
IT system 2
C
C
C
C
G
G
C
IT system 4
IT system 3
C
Ad 4

Ad 3

PE

PE

Self-test
In order to guarantee high measuring accuracy, the ISOM AL390 provides
comprehensive self-test functions. After switching on the supply voltage, all
internal measuring functions, the components of the process control such as data
and parameter memory as well as system and earth connections are checked
using the self-test functions. The progress of the self-test functions is indicated
on the display by a bar graph. Depending on the system conditions, the duration
of the self-test is 15 ... 20 sec., then the device indicates “Test ok“ for approx. 2
seconds. Then the device returns to the normal measuring mode and the current
measuring value is displayed after the expiry of the reading time.
If a fault is found, !Error!“ is indicated on the LC display, the system fault relay
K3 (31-32-34) drops, the system fault LED illuminates and the respective error
message (see table) is indicated. If there is such an error in the system, a self-test
will be started every 60 seconds. If no more errors can be detected, the message
NT 874 596A
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Function
will automatically be deleted, the system fault LED extinguishes and the system
fault relay K3 energizes.
During operation, the self-test function can be started by pressing the test button
(internal or external) or automatically every hour or every 24 hours by selecting
“ISOM ADVANCED: Autotest:“ in the menu. The alarm relays Alarm 1/2 only
switch after starting the self-test function by pressing the test button, that means
if an automatic self-test has been selected, the alarm relays do not switch.

Error message

Description

Steps to be taken

System
connection?

lost connection of
terminal L1 and L2
to the system.

1. Check the wiring of terminal L1
and L2 to the system.
2. Press the test button
3. Switch the supply voltage
on and off
4. Check the fuses

connection PE?

lost connection of the
terminals E and KE
to earth (PE)

1. Check wiring of terminal E and
KE to earth (PE)
2. Press test button
3. Switch the supply voltage
off and on

device fault x

internal device fault

1. Press test button
2. Switch the supply voltage off
and on
3. Please contact Socomec

If the On/Off switching of the supply voltage is not possible for
technical reasons, a RESET of the device can be carried out by
pressing the “ESC“, “RESET“ and “MENU“ key simultaneously.
NT 874 596A
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Connection
Wiring diagram
external kOhm indication
0...400µA
or current output
0(4) ... 20mA (Option)
k
100

50

external test
key, if required

external reset key
(NC contact or wire
jumper)
R1/R2 open: no fault
storage

11

stand-by mode,
(measurement is
stopped with the
contact in closed
position) disconnection
from the system
(Option)

12

21

30 10

200
500
1000

T

-1,5

22

2

T1

U

M+ M-

T2

R1

F1

R2

32

RS485

S1

A

S2 S1

14

alarm relay
RALARM2

24
31

F2

alarm relay
RALARM1

alarm relay
system

34

B

ON
OFF

S1 on RS485 terminated
(120 Ohm on)
S2
unassigned

Rear view AL390

terminal cover

A1/+

L1

A2/3 AC system

Fuse 2A gG

~ ~
(see nameplate)

+/

US

L1

L2

Un

Un

L1
L2
L3

/

L1

3N AC system

Un

L1

L1
L2
L3
N

L1
L2

L2
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L2

AC system

DC system

L2

Un

KE

L+
L-

PE

Connection
Wiring
The connection to the supply voltage shall be fitted with short-circuit protective
devices in accordance with part 532 of NF C 15100.
Devices for protection against short-circuit according to NF C 15100 - article
473.2.3 or CEI 364-4-473 - article 2.3, or the system coupling can be omitted
if the wiring is carried out in such a manner as to reduce the risk of a
short-circuit to a minimum (a short-circuit-proof and earth-fault-proof wiring
is recommended).
The terminals are protected with the enclosed terminal covers.
The test and reset button of several devices must not be connected in parallel
(collective testing of several insulation monitoring devices).
External coupling devices connected via the terminal AK, cannot be disconnected via the internal coupling relays.
System disconnection
C
C
C
C
C
C
C

The system can be disconnected from the IT system using a hardware function
which can be activated via the function input F1/F2 or via the interface. The
coupling circuits L1 and L2 are opened via high voltage relays (2.5 kV AC) and
in this way the conductive connection to the IT system will be disconnected. If
this function has been activated, the message „STANDBY“ is indicated on the
display. This function is required for interconnected IT systems in insulation
fault location systems.
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Wiring diagram with coupling devices
Please observe the settings in the „ISOM ADVANCED/AGH“menu !

Connection with P1600D (AGH150W) for DC systems
up
to1760 V
AK160
Platine d´accouplement
Type P1600

Danger
Danger

Haute tension
High Voltage

+

-

Un DC 0...1760 V

L+
LPE

Connection
with P6600A
(AGH520S)

Un AC 0...7200 V

L1

L2

for pure AC
systems
up to 7200 V
2
Danger Haute tension
Danger High Voltage

Platine d´accouplement
Type P6600 5

5

4

3

PE
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Operation with coupling device P1650A (or AGH204S-4)
AC systems with rectifiers
without power converters
Un = 3 AC 0...1650 V
with power converters Un = 3 AC 0...1300 V
(rectifier or intermediate
stage voltage max. DC 1840 V)

Un

L1
L2
L3
N
PE

The maximum DC voltage is the voltage permitted to occur in the AC part
of the system to PE, if the ISOM is coupled with P1650A. This voltage
is dependent on the level of the nominal voltage, the type of rectification
(6 pulse, 12 pulse,...), the type of inverter intermediate circuit (current...
or voltage..) and the inverter technology. The voltage of voltage-controlled
converters usually is equivalent to the phase-to-earth voltage of the AC supply
voltage multiplied by 1.414.
In the case of current-controlled intermediate circuits there may be higher
DC voltages.
The given voltage values for AC/DC systems are based on experience (factor
1.414 between DC voltage and AC voltage).
When an insulation fault occurs in the DC part of the system, e.g. in the
inverter intermediate circuit, the maximum voltage is DC 1840 V. From this, the
maximum AC voltage is calculated:
Umax = DC 1840 V / 1.414 = AC 1300 V

NT 874 596A
25

Operation and setting
Operating features and displays AL390

System fault indication

Info key: to query standard
information
ESC key: back to the menu
function

Alarm 2 insulation fault
Alarm 1 insulation fault
Menu key: to open the menu system
Enter key: to confirm the parameter change

Test key: to call up the self test
Arrow key: parameter change, scroll

***IT-SYSTEM****
R +=010K

Reset key: to delete fault alarm
Arrow key: parameter change, scroll

Messages:

Measuring pulse

1.
2.
3.
4.
5.

Insulation fault
Connection system?
Connection PE ?
Device error x
*****STAND BY*****

Insulation resistance value
Point of fault + : insulation fault at L+
- : insulation fault at Ls : new measuring value is being searched

1. EXIT
2. HISTORY INFO

no release for parameter change
release for parameter change
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Operation and setting
Function keys
Pressing the INFO key provides the following information
without opening the menu.
- Device name
- Firmware version
- Response values Alarm1 and Alarm2
- Leakage capacitance Ce (indicated only for values > 20 kΩ)
- Setup status numbers (for details please refer to the table of
status numbers on page 58)
- Bus address (Option B)
Please have the details above on hand if you have a problem and if you contact
Bender for technical questions.
Activating the test key (TEST) automatically starts
the self-test function. Pressing the reset key (RESET)
resets insulation alarm and fault messages.
The arrow keys can either be used for parameter
change or to scroll up and down.
The menu system can be opened by pressing the menu key. The
menu system can be controlled with the arrow keys, ENTER key
or with the ESC key.
to move within the scroll menu or to increase a parameter
to move within the scroll menu or to reduce a parameter.
to select a menu point, to confirm and to store the parameter change, to
jump to the next input area
to return to the previous menu
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Operation and setting
The main menu can be accessed by pressing the menu key.
If the menu is not closed, the device returns to the display mode again after
approx. 5 minutes.

NT 874 596A
28

NT 874 596A
29

Operation and setting
Flow chart menu structure
****IT SYSTEM****
R >010k

1. EXIT
2. HISTORY INFO
3. ISOM SETUP
4. ISOM ADVANCED
5. COM SETUP
6.PASSWORD
7. LANGUAGE
8. SERVICE

HISTORY INFO

ISOM SETUP

Nr.: 01 #Nr.: 02
Power on

ISOM ADVANCED

COM SETUP

1. EXIT
2. P : no
3. Ce max: 150 µF
4. Autotest: 24h
5. Clock : 19:08
6. Date: 01.01.01
7. Test: 00:00
1. EXIT
2. Alarm1 040 k
3. Alarm2 010 k
4. K1 : NO
5. K2 : NO
6. Memory: on
7. M+/M-: 0-20 mA

PASSWORD

LANGUAGE

1. EXIT
2. Password: XXX
3. Status: off

1. EXIT
2. Addr : 003
3. ISOMNet : off
4. BUS Monitor

SERVICE

Insert Service
Password: XXX

1. EXIT
2. Text: english

to measuring value display

Version
AL390C

AL390
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Operation and setting
Menu structure
The menu structure consists of various levels, the main menu and several sub
menus. After pressing the „MENU“ key the main menu opens. The respective sub
menu can be selected with the scroll keys. A flashing cursor indicates which sub
menu is selected. If you have reached the end of the list of the main menu this
will be indicated by „Arrow upwards“. The selected sub menu can be opened
by pressing the ENTER key. With the scroll keys the different parameters can be
selected in the submenus. Pressing the ENTER key makes the cursor jump to the
field where the parameter can be changed. If a password is activated (the symbol
„ padlock open“ on the top right), the correct password is queried before the
parameters can be changed with the scroll keys. Once the password is entered,
all parameters can be changed as long as you stay in the menu.
Changing the parameter usually has an immediate effect on the measuring and
alarm functions. The changed parameter is stored in a non-volatile memory by
pressing the ENTER or ESC key after returning to the selection level (flashing
cursor in column 1). Clicking the ESC key allows fast jumping from a sub menu
to the display mode without selecting the menu point EXIT.
If the main menu is called up again, another parameter change is only possible
by entering the password. If no key is pressed in a main or sub menu the system
automatically returns to the display mode after approx. 5 minutes.
During menu operations all measuring and alarm functions work normally.
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Diagramm HISTORY INFO
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

IT SYSTEM

1. EXIT
2.HISTORY INFO
3. ISOM SETUP
4. ISOM ADVANCED
5. COM SETUP
6. PASSWORD
7. LANGUAGE
8. SERVICE
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Operation and setting
Memory Info
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

99 events with date and time stamp can be stored in the memory database.
The database is designed as a ring memory, i.e. the eldest entry is overwritten.
Data is written into a non-volatile memory and therefore provides protection
against voltage failure.
Data record Event
1
2
3...99
3...99
3...99
3...99
3...99
3...99
3...99
3...99
3...99
3...99
3...99

Display indication

Switch the supply voltage on
Lowest measured insulation value
Response value Alarm 1 released
Response value Alarm 1 cleared
Response value Alarm 2 released
Response value Alarm 2 cleared
Error system connection released
Error system connection cleared
Error PE connection released
Error PE connection cleared
Device error released
Device error cleared
System Reset (watchdog)

Power On
Rmin
Alarm1
Alarm1
Alarm2
Alarm2
System connection?
System connection?
PE connection?
PE connection?
Device error
Device error
System Reset

In order to store the events with the actual date and time stamp, the
real-time clock in the ISOM ADVANCED menu has to be set before.
The following function keys are provided to query data from the „HISTORY
INFO“ submenu: the scroll keys to change the data record number, the ENTER
key to change from the data record number to the („Clear all:on“) sub menu in
order to reset the memory, and the ESC key to leave the menu.
A new entry into the memory is signalled with an „H“ on the standard display.
Das „H“ will only be deleted when the HISTORY INFO submenu has been
called up.
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Operation and setting
Setting of the basic functions in the ISOM SETUP
All alarm functions such as Alarm1 and Alarm2 (prewarning and main alarm)
as well as the operating principle of the output relays K1 and K2 (NO = N/O
operation, NC = N/C operation) are set in this menu. AL390C : current output
with optionally two ranges of values.
*** IT SYSTEM ***
R >010 M

1. EXIT
2. HISTORY INFO
3. ISOM SETUP
4. ISOM ADVANCED
5. COM SETUP
6. PASSWORD
7. LANGUAGE
8. SERVICE

1. Exit
2. AL1: 100 K
3. AL2: 200 K
4. K1 : NO
5. K2 : NO
6. Memory: on
7. M+/M-: 0-20 mA

Alarm1 : 100 K
Alarm1 = 1 K

Alarm2 : 200 K
Alarm2 = 10 K

K1: NO
K1: NO
K1: Flash
K1: NC
K2: NO
K2: NO
K2: Flash
K2: NC
Memory: on
Memory: on
Memory: off
M+/M-: 0-20 mA
M+/M-: 0-20 mA
M+/M-: 4-20 mA
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Response values Alarm1 and Alarm2
The response values Alarm1 and Alarm2 are set with the arrow keys and stored
with the ENTER key
Operating principle of the alarm relays
K1 : NC
= N/C operation contacts 11-12-14
(the alarm relay is in fail-safe mode)
K1 : NO
= N/O operation contacts 11-12-14
(the alarm relay is deenergized during normal operation)
K1 : Flash
= flashing function contacts 11-12-14
(the alarm relay and the LED flash in the event of an alarm
message approx. 0.5 Hz)
K2 : NC
= N/C operation contacts 21-22-24
(the alarm relay is in fail-safe mode)
K2 : NO
= N/O operation contacts 21-22-24
(the alarm relay is deenergized during normal operation)
K2 : Flash
= flashing function contacts 21-22-24
(the alarm relay and the LED flash in the event of an
alarm message approx. 0.5 Hz)
Memory setting
Memory : on =
Fault memory is activated
Reset the device using the reset button after clearing the
fault.
Memory : off = Fault memory deactivated (factory setting)
Current output
The current output of the AL390C can be set to „0-20 mA“ ou „4-20 mA“ via the
submenu „M+/M-:“ sur . The maximum load is 500 Ohm.
C
C
C
C
C
C

Function 0-20 mA:
Rf= insulation fault, I= current in mA

20 mA x 120 kOhm

- 120 kOhm
R =
Function
4-20
mA: f
I
Rf= insulation fault, I= current in mA
16 mA x 120 kOhm
- 120 kOhm
Rf =
I - 4 mA
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Operation and setting
Setting of the extended functions ISOM ADVANCED
***IT SYSTEM ***
R >010 M

1. EXIT
2. HISTORY INFO
3. ISOM SETUP
4. ISOM ADVANCED
5. COM SETUP
6. PASSWORD
7. LANGUAGE
8. SERVICE

1. Exit
2. AGH: no
3. Ce max : 150µF
4. Autotest: 24h
5. Clock: 21:09
6. Date: 01.01.01
7. Test: 00:00

AGH: no
AGH: no
AGH: 150 AK160
AGH: 204 AK160
AGH: 520S
AGH: 204 AK80
Ce max : 150µF
Ce max : 150µF
Ce max : 500µF
Autotest: 24h
Autotest: 24h
Autotest: no
Autotest: 01h
Clock: 21:09
Date: 01.01.01
Test: 00:00
Test: 00:00
.
.
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Operation and setting
Setting of the coupling devices (AGH: no)
Factory setting, when no coupling device is used.
P1650 AK80
The terminal AK of the ISOM AL390 is connected to terminal AK80 of the
P1650A (AGH204S-4). The nominal voltage range is extended to 3AC 0...1650 V.
Only power converters the output voltage of which do not exceed DC 1000 V
may be connected (see page 25 „operation with coupling device“).
P6600 5
The terminal AK of the ISOM AL390 is connected to terminal 5 of the P6600A
(AGH520S). The nominal voltage range is extended to AC 0...7200 V. Only
power converters the output voltage of which do not exceed DC 1000 V may
be connected.
P1650A AK160
The terminal AK of the ISOM AL390 is connected to terminal AK160 of the
P1650A (AGH204S-4). The nominal voltage range is extended to 3AC 0...1300 V.
Power converters with a voltage of DC 0...1840 V may be connected (see page
25 „operation with coupling device“).
P1600D AK160
The terminal AK of the ISOM AL390 is connected to terminal AK160 of the
P1600D (AGH150W-4). The nominal voltage range is extended to DC 0...1760 V.
If an external coupling device is connected, the coupling monitoring will be
deactivated.
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Adaptation to the system leakage capacitance (Cemax : 150µF)
This menu allows to adapt the CPI to the maximum system leakage capacitance
(max. 500 µF). Please note that the basic measuring time will be increased to
approx. 10 seconds when the setting is Ce=500 µF
Automatic self-test (Autotest: 24h)
The automatic self-test can be set to 1 hour respectively 24 hours (factory
setting) or it can be deactivated.
Real-time clock (clock)
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

The setting of the real-time clock is the timebase for the memory and for
the self-test. In case of disconnection of the device, the real-time clock keeps
running for at least 3 days.
Date (date)
The date is also required for the memory. A supply voltage failure doesn‘t
influence the date function for at least 3 days. If the device is switched off
longer than 3 days, date and time of the real-time clock have to be reset.
Test (Test)
If the 24h self-test is activated in the ISOM ADVANCED menu, it is possible to set
the time (hour) when the self-test ist to be carried out by means of the „TEST:
00:00“ submenu. Then the self-test is automatically carried out once a day at a
given time. If the 1 h auto test has been selected, the self-test will be carried
out at every full hour.
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Operation and setting
Settings in the COM SETUP menu
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

*** IT SYSTEM ***
R >010 M

1. EXIT
2. HISTORY INFO
3. ISOM SETUP
4. ISOM ADVANCED
5. COM SETUP
6. PASSWORD
7. LANGUAGE
8. SERVICE

1. Exit
2. Addr: 003
3. ISOMNet: off
4. ISOM Monitor

Addr : 003
ADR: 001
.
.
.
ADR: 030
ISOMNet : off
ISONet : off
ISONet : on
! ! ! ! NO DATA ! ! ! !
R=
ADR: 01
ADR: 01
.
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ISOMNet Function (Réglage COM)
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

In the ISOMnet = ON submenu of the COM SETUP menu, the ISOMnet function
can be set. The ISOMnet function of all ISOMs existing in the system must
be in „On“ position.
A BUS ISOM Master the ISOMnet function of which has been activated, controls
the ISOMnet slave devices via BUS ISOM. If an ISOM has completed the
measuring cycle, the permission for insulation measurement is given from the
ISOnet to the next Slave. During the measurement process carried out by an
ISOM all other ISOMs are in the STANDBY mode.
Bus (addr:)
In this menu a bus address is assigned to the ISOM. Since there are several
ISOMs, in one system, take care that the bus address is not assigned twice. This
may lead to wrong measuring results.
ISOM monitor
This function allows to query the current value of measure as well as the current
messages of all ISOMs existing in the network. After selecting the bus address,
the information available on the BUS ISOM are collected and indicated on the
display. The display indication is structured similar to the standard indication,
but instead of the measuring pulse the selected bus address is indicated. Without
pressing a key, the indication changes to the standard indication after about
5 minutes.
If there is no information available on the bus about the selected bus address, the
message „!!!!NO DATA!!!!“ will be displayed.

information is being searched
no data found

current data address 03
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Operation and setting
Password setting
***IT SYSTEM ***
R >010 M

1. EXIT
2. HISTORY INFO
3. ISOM SETUP
4. ISOM ADVANCED
5. COM SETUP
6. PASSWORD
7. LANGUAGE
8. SERVICE

1. Exit
2. Password: XXX
3. Status: off

Password: XXX
Password: XXX
Password: 000
Password: . . .
Password: 999

Status: : off
Status: off
Status: on

Setting and activating the password
This menu can be used to activate a „password“ query. This protects the ISOM
against unauthorized settings and modifications.
The appropriate password (menu point 2. password: xxx) can be set with the
arrow keys and confirmed with the ENTER key.
The password can be activated in the menu point „3. Status: on“ by clicking the
ENTER key. Basically the password is deactivated „3. Status: off“.
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Language
*** IT SYSTEM ***
R >010 M

1. EXIT
2. HISTORY INFO
3. ISOM SETUP
4. ISOM ADVANCED
5. COM SETUP
6. PASSWORD
7. LANGUAGE
8. SERVICE

1. Exit
2. Text: English

2. Text : English
2. Text : French
2. Text : English

Setting the national language (LANGUAGE)
The menu point language allows to select different languages for the display of
the ISOM. The setting „2. Text: français“ or „2. Text: English“ refers to the first
line of the display, that means it refers to a pure fault message.
The device menu is not influenced by the language selection.
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Interface
Serial interface
•

Serial interface (RS485) without electrical
separation (= ASCII - RS485)

•

Connection to the terminals A and B

•

Max. cable length 1200 m

•

Transmission protocol
9600 baud - 1 start bit - 1 stop bit - 8 data bit

•

After each valid measurement the following data block is provided:

Start

US= Unit separator

US

US

02H 0FH 30H 30H 30H 31H 32H 38H 0FH 30H 30H 30H 30H 36H 30H 0FH
response value
alarm 1 e.g. 60 kOhm

measuring value
e.g. 128 kOhm
US

US

US

US

End

LF

CR

30H 30H 30H 31H 32H 30H 0FH 30H 0FH 30H 0FH 30H 0FH 03H 10H 13H
30H = no alarm
31H = alarm 1
32H = alarm 2
33H = alarm 1/2

response value
alarm 2 e.g. 120 kOhm
30H = K1 off, K2 off
31H = K1 on, K2 off
32H = K1 off, K2 on
33H = K1 on, K2 on

30H = AC fault
31H = DC- fault
32H = DC+fault

Example: terminal display
measuring value
128 kOhm

alarm 1
60 kOhm

alarm 2
120 kOhm

AC fault
alarm 2
K1 off, K2 on

Data transmission is continuously carried out and can neither be interrupted by
the slave station nor influenced in any other way.
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Interface
RS485 interface
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

The electrically isolated RS485 interface serves as a physical transmission
medium for the BUS ISOM protocol. If several AL390C are interconnected in
a network via the RS485 bus, the RS485 bus must be terminated at both
ends with a 120 Ohm resistor (switch S1 = ON). An RS485 network that is
not terminated is likely to get instable and may result in malfunctions. Only
the first and the last device may be terminated. Devices in between may not
be terminated. If there are stub feeders in the network, these must not be
terminated. The length of the stub feeders is restricted to 1 m.

1.device
A

120 Ohm
0.4 W

B

... device
A

B

spur lines max.1 m

last device
A

B

120 Ohm
0.4 W

Max. length of the RS485 bus: 1200 m
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C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

The optimum topology for the RS485 bus is a chain connection. In this
connection, device 1 is connected to device 2, device 2 to device 3, device 3
to device n etc. (daisy-chain connection). The RS485 bus therefore represents a
continuous path without branches.
There are three examples for correct arrangement:

There are three examples for a not allowed arrangement:

A suitable type of cable for the wiring of the RS485 bus is: Shielded
cable, wire cross section 0.6 mm2
(z.B. JY [ST] y 2x0.6), shield single-ended to earth (PE).
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BUS ISOM protocol
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

The protocol for data transmission corresponds to the format for SOCOMEC
BUS ISOM. Data transmission generally makes use of ASCII characters.
Interface data are:
Baud rate:
Transmission:
Parity:
Checksum:

9600 bauds
1 start bit, 7 data bits, 1 parity bit, 1 stopbit (1, 7, E, 1)
paire (even)
Sum of all the transmitted bytes = 0 (without CR and LF)

This protocol works according to the Master-Slave principle. This means that
one device acts as Master while all other bus nodes are Slaves. It is important
that only one Master may be present in a network. All bus nodes are identified
by a specific address. The Master scans all other devices of the bus cyclically,
listens to their signals and then carries out specific commands. The Master
function results from assigning address 1 to one ISOM AL390C.
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BUS ISOM slave
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

All AL390C are factory set to Slaves (address 3). In a network an address
between 2...30 must be set for each Slave. There may be no gaps of more than
5 subsequent unassigned addresses in order to ensure that all Slaves can be
scanned by the Master.
The correct reception of BUS data is indicated by a flashing spot on the display
on the right of the measuring pulse indication.

Flashing spot:
data received

If no flashing spot appears, it may be attributed to the following:
-

there is no Master in the network
there is more than one Master in the network
RS485 interface (terminal A/B) not connected or reversed

All essential warning and operating messages can be queried from a Master.
The following table gives an overview about the important alarm messages
and the assignment of the messages when they are indicated on an operator
panel.
Message

Canal

Commentaire

Insulation fault

1

Insulation resistance < setting Alarm 1

Insulation fault

2

Insulation resistance < setting Alarm 2

Connection system 3

Connection error L1/L2 against system

Connection PE

4

Connection error E/KE against PE

Device error

5

Internal device error
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BUS ISOM Master
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

If the bus address 1 has been selected, this ISOM AL390C automatically represents the Master, that means that all addresses between 1 and 30 are scanned
for warning and operating messages via the RS485 bus. If the Master receives no
answer from 5 subsequent addresses, the scanning will be restarted. If the Master
recognizes incorrect answers from a Slave, the fault message „fault RS485“ is
issued by the Master.

Faults may occur when:
-

addresses are assigned twice
RS485 bus lines are reversed at terminal A/B
interference signals on the bus lines
a defective device is connected to the bus
terminating resistors are not switched on

Commissioning of the BUS ISOM network
-

Interconnect the terminals A and B of all network nodes in one line

-

Switch the terminating resistors on by means of the switch S1 = On at the
beginning and the end of the line

-

Switch on the supply voltage

-

Select one AL390C as the Master and assign address 1

-

Assign the addresses (2...30) subsequently to all other AL390C

-

Check whether a flashing spot appears on all other devices
(commands are being received)

-

In the „Bus Monitor“ menu all preset Slave addresses can be checked for
correct data transmission
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Technical data
Technical data AL390/AL390C
Insulation coordination acc. to IEC 60664-1
Rated insulation voltage
Rated impulse withstand voltage/contamination level
Voltage test acc. to IEC 60255-5
Operating mode

AC 800 V
8 kV / 3
3 kV
continuous operation

System being monitored
Nominal voltage range Un
Frequency range (for f<50 Hz see characteristic curve)
Nominal voltage range Un
Supply voltage
Supply voltage Us (see nameplate)
Max. power consumption
Response values
Response value RAlarm1/Alarm2
Relative percentage error (10kOhm...10MOhm)
Relative percentage error (1kOhm...10kOhm)
Hysteresis
Measuring time
System leakage capacitance CE
Factory setting
Measuring circuit
Measuring voltage Um (peak value)
Measuring current Im
Internal DC resistance Ri
Impedance Zi, at 50 Hz

3 AC 0...793 V*
50...400 Hz
DC 0...650 V*

AC 40...400 Hz 88...264 V*
DC 77...286 V*
14 VA
1 kOhm ... 10 MOhm
0% ... +20%
+2 kOhm
25%, +2 kOhm
see characteristic curves
max. 500 µF
150 µF
40 V
220 µA
180 kOhm
180 kOhm

*The voltage for Un and Us indicated in the table are absolute values. For other
rated voltages Un appropriate coupling devices must be connected.
NT 874 596A
50

Technical data
Current output
Measuring instrument SKMP
Current output AL390 (max. load)
Current output AL390C (max. load)
Output accuracy (1 kOhm ... 1 MOhm)

120 kOhm
400 µA (12,5 kOhm)
20 mA (500 Ohm)
±10%, ±1 kOhm

Display
Display range
Display accuracy (10 kOhm...10 MOhm)
Display accuracy (1 kOhm...10 kOhm)
Contact circuits
Switching components
Contact class
Rated contact voltage
Admissible number of operations
Making capacity
Breaking capacity
AC 230 V, cos phi = 0,4
DC 220 V, L/R = 0,04s

1 kOhm ... 10 MOhm
±10%
±1 kOhm
3 changeover contacts
IIB acc. to DIN IEC 60255 part 0-20
AC 250 V / DC 300 V
12000
UC 5 A
AC 2 A
DC 0,2 A

Operating principle Alarm1/Alarm2
Factory setting

N/O or N/C operation
N/O operation

Operating mode system fault (31-32-34)
Minimum contact current at DC 24 V

N/C operation
2 mA (50 mW)

Test of the Electromagnetic Compatibility (EMC)
Interferences acc. to EN 61000-6-2
Emissions acc. to EN 50081-2:
For use in the industrial sector
Mechanical tests
Shock resistance acc. to IEC 6068-2-27
Bumping acc. to IEC 6068-2-29
Vibration strength acc. to IEC 6068-2-6

Class A

15 g / 11 ms
40 g / 6 ms
10...150 Hz / 0,15 mm - 2 g
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Technical data
Mechanical tests Option „W“
Shock resistance acc. to IEC 6068-2-27
Bumping acc. to IEC 6068-2-29
Vibration strength acc. to IEC 6068-2-6
Serial interface
AL390
AL390C

30 g / 11 ms
40 g / 6 ms
3...150 Hz / 10 mm - 3 g
ASCII - RS485
BUS ISOM - RS485

Environmental conditions
Ambient temperature, during operation
-10°C ... +55°C
Storage temperature range
-40°C ... +70°C
Climatic class acc. to IEC 60721 3K5, except condensation and formation of ice
Environmental conditions Option „W“
Ambient temperature, during operation
Storage temperature range

-25°C ... +70°C
-40°C ... +85°C

General data
Mounting
any position acc. to indication on the display
Connection
plug-in terminals
Wire cross section of connecting cable
single wire
0,2 ... 4 mm2
flexible
0,2 ... 2,5 mm2
Protection class acc. to DIN 40050
Internal components
IP 30
Terminals
IP 20
Protection class in case of door mounting
IP 40
Frontplate with transparent cover
IP 65
Type of enclosure
X300 free from halogen
Flammability class
UL94V-1
Weight approx.
650 g
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Technical data
Standards
The ISOM has been developed in consideration of the following standards:
DIN EN 61557-8 (VDE 0413 Teil 8):1998-05, EN 61557-8:1997-03,
IEC 61557-8:1997-02
IEC 61000-4-1, IEC 61000-4-2, IEC 61000-4-3, IEC 61000-4-4, IEC 61000-4-5
DIN VDE 0110 T1: April 1997
DIN VDE 0110 T3: Mai 1998
draft IEC 61508: 1998
pr. EN 954: 1998
ASTM F 1669M 1996-00
ASTM F 1134 1994-00
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Characteristic curves
Response time at system leakage capacitances of
Ce = 1...500µF, Un = 0...793 V / 50 Hz

1000
>10MOhm

Rf

100
tan[sec]

<1KOhm

10

1

1

10

Ce[µF]
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100

1000

Characteristic curves
Max. AC voltage between system and PE
in the frequency range below <50 Hz

U[V]
10000
P 6600 5

P 1650

1000

AL390

100
0,1

0,3

1

f[Hz]

10

100
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Characteristic curves
Current output 0 - 400 µA (AL390)

Rf =

400 µA x 120 kOhm
I

Rf = insulation fault in kΩ
I = current output in µA
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- 120 kOhm

Characteristic curves
Current output 0-20 mA (AL390C)
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

Rf[KOhm]
10000,00

1000,00

100,00

Rf =

20 mA x 120 kOhm
I

- 120 kOhm

10,00

Rf = insulation fault in kΩ
1,00

I = current output in mA

0,0

5,0

10,0

15,0

20,0

25,0

I[mA]

Current output 4-20 mA (AL390C)
Rf[KOhm]
10000,00

1000,00

100,00

Rf =

16 mA x 120 kOhm
I - 4 mA

Rf = insulation fault in kΩ
I = current output in mA

10,00

- 120 kOhm
1,00
0,0

5,0

10,0

15,0

20,0

25,0

I[mA]

NT 874 596A
57

58

NT 874 596A

N/O operation K2
no external coupling
Cemax 1µF
Self test without output
relay
Self test every 24 hours
Language French
Password protection not
activated
AMP measuring
principle
max. filter frequency
0.1Hz
min. filter frequency
0.1Hz
BUS ISOM mode
Bus address ten's place
(AL390C)
Bus address unit's
place (AL390C)
number of pulses 2-9

3

4

5

6

7

8

9

10

11

12

13

14

15

Isodata

min. filter frequency
1Hz

max. filter frequency
1Hz

DC measuring
principle

Password protection
activated

Language English

Self test every hour

Self test with output
relay

Cemax 10µF

P1650 AK80

N/C operation K2

N/C operation K1

1=

test data

min. filter frequency
10Hz

max. filter frequency
10Hz

no periodic self test

Cemax 150µF

P6600 5

flashing function

flashing function

2=

3=

min. filter frequency
50Hz

max. filter frequency
50Hz

Cemax 500µF

P1650 AK160

Value of the respective number

The parameters presented in italics are settable via the Service menu item ! A password is required for this!

N/O operation K1

2

0=

1

Position
of
numbers
from the
left

P1600 AK

4=
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Dimension diagram
Dimension diagram enclosure AL390/AL390C

72

2...10

144

21,5
panel cut-out 138 x 66 mm
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133

9

Ordering details
Standard version
Type

Supply voltage
Us

Art. No.

AL390

AC 88...264 V / DC 77...286 V

4733 9611

AL390

AC 400 V

4733 9740

AL390

DC 19,2 ... 72 V

4733 9604

AL390

DC 10,2 ... 36 V

4733 9601

AL390W

AC 88...264 V / DC 77...286 V

4733 9613

AL390C

AC 88...264 V / DC 77...286 V

4733 9612

AL390C

AC 400 V

4733 9741

AL390C

DC 19,2 ... 72 V

4733 9605

AL390C

DC 10,2 ... 36 V

4733 9602

AL390CW

AC 88...264 V / DC 77...286 V

4733 9614

AL390CW

DC 19,2 ... 72 V

4733 9607

Device with ending „W“ provide improved shock and vibration resistance. A
special varnish of the electronics provides higher resistance against mechanical
stress and moisture. This makes the devices suitable for use in ships, on rolling
stock and in seismic environment.

Accessories
Type
Transparent cover for protection
against moisture and dust (IP 65)

Dimensions (mm)
144 x 72

Art. No.
4700 9994
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Ordering details
Coupling devices
Type

P1650A (AGH204S-4)
P6600A (AGH520S)
P1600D (AGH150W-4)

Nominal voltage range
de Un

Art. No.

AC 0 ... 1650 V
AC 0 ... 7200 V
DC 0 ... 1760 V

4700 9915
4700 9960
4600 9916

Measuring instruments
Dimensions

Art. No.

72 x 72 mm
96 x 96 mm

4790 7222
4790 9622
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Label for modified versions
This field is only labelled if there had been modifications to the ISOM and it is
different from the standard version.
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