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Digital Automatic Changeover Unit (ACU) of Electrical Supplies

—r~™

For Motor Operated Circuit Breakers and Contactors
Model AM530

1. GENERAL DESCRIPTION

The Automatic Changeover Uniti ACU AM530
replaces the regular electromechanical command
system which incorporates NO-VOLT relays,
power relays, command relays, timers, selector
switches and complete interconnection wiring.

The ACU is micro computer based, with
communication facilities and offers a wide variety
of customized applications for Motor Operated
Circuit Breakers (C.B.s) and contactors.

The ACU monitors the incoming 3-phase 400V
(4 wire) from two separate supplies.

(Typically Mains from Electric Company and Stand-By Generator or from Two transformers).
Each of the two incoming supplies can be automatically or manually prioritized.

Standard application: In case of failure in prioritized supply, the ACU controls a sequenced
switch to the stand-by supply. When failure in the prioritized supply resets, the ACU controls a
sequenced switch back to the prioritized supply.

An electrical interlock prevents any possibility of simultaneous activation of C.B.s/Contactors.

The ACU is assembled in a 144x144x160mm plastic case meeting DIN 43700 and is designed
for installation on the front panel of the electrical distribution board. On request, a lockable
transparent door is optionally available.

In order to simplify installation, maintenance and eventual replacement, all the ACU connections
to the Main 7 Stand-By Supplies are provided with plug-ins on the rear side of the ACU.

The ACU design and development are based on extensive field experience as well as specific
requirements regarding the Main Stand-By Supplies switching process.

AMDAROGs reputation for quality electronic swit
development procedures and utilization of State Of The Art technologies.

AMDAROGs automati c c¢ han g eredycalibratedarndtestedamderthena nu f ac
strictest Quality Control procedures, in order to guarantee the highest safety and reliability
standards.
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@ SAFETY INSTRUCTIONS

T
T

Read the Operating Instructions carefully before installing, connecting
(wiring), operating or servicing the controller.

Only qualified and fully trained personnel may carry out installation,
maintenance and repair work on this equipment.

During installation work on equipment the power supply must always be
disconnected.

WARNING! Opening enclosure expose hazardous voltages. Always refer
service to qualified personnel only.

Do not install substitute parts or perform any unauthorized modification of
the product. Return the product to AMDAR for service and repair to ensure
that safety features are maintained.

2. Technical Specifications

1. Continuous monitoring of the supply lines:
Nominal 230VAC of each phase (Single phase or 3-Phase Star)

Undervoltage in each of the monitored phases (15% Under nominal value)

M

T
T
T
T

Overvoltage in each of the monitored phases (10% Above nominal value)

Phase Sequence

Frequency (measured in R phase)

Remark: Paragraphs 2 to 6 refer to Front View on page 2

2. A three position selector to set operation modes: Automatic, OFF and Manual.

3. Control Pushbuttons: Two sets of backlit OPEN i CLOSE buttons for opening and closing
Supply 1 and Supply 2 Circuit breakers in manual operation mode.

4. LED Indicators:
4.1.llluminated Aut, OFF and Man indicate operation mode.
4.2.Green lighted LEDs inside CLOSE pushbuttons indicate connected supply line.
4.3.Red lighted LEDs inside OPEN pushbuttons indicate:

T
T

Supply line is disconnected (Supply line LED is constantly lit).
External Stop of both supply lines. (Supply lines LEDs blink).

4.4.Two dual-colored LEDs (Supply 1 and Supply 2) indicating supply status:

T

T
T
T

Green i Supply voltage OK.

Red 1 Overvoltage, Undervoltage or missing phase.
Blinking Green 1 Ready for operation.

Blinking Red i Wrong phase sequence.
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4.5.Two dual-colored LEDs (Pr.) indicate:
1  Green’i Prioritized Supply.
1 Blinking Red i C.B. or contactor malfunction (Coil fault) or wrong ACU connection.
4.6.Dual-colored LED (AUX.) indicate:
1 Greeni The ACU is supplied with voltage from an auxiliary source (UPS)
1 Blinking Red i An external bridge is missing between Pins 1 and 2 of connector J3.
5. LCD Display shows the following data:
1 Operation Mode (Automatic, OFF or Manual)
Measured voltage in each of the three phases in each supply.
Measured frequency of R phase in each supply.
Emergency stop, by external command.
Fault (Overvoltage, Undervoltage, Overcurrent, Fault in C.B. or Contactor).
Temperature inside the ACU.
Type of switching system. (C.B. or Contactors)
MODBUS Address.
On both sides of the LCD display reside two pushbuttons:
1 On the left side, the Browser (D) Button.
1 On the right side, the Enter/Reset (%3 Button.
6. Two potentiometers adjust delays:

= =4 =4 4 A A -2

1 ONTDT 0.1to5 Seconds, delay before connecting supply lines.

T OFFTDT1 5to 180 Seconds, delay before disconnecting supply lines.
While delay is counting, the adjacent LED is lit.

7. MODBUS RS485 is OPTIONAL. Model AM530-485 includes this option.
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INSTALLATION INSTRUCTIONS

Attention!

1 Read the following information before installing.

T It i s the respongibolityeoredssire that qualified mechanical and
electrical technicians install the product.

1 Before beginning installation disconnect all electrical power to the equipment.

Unpacking
After unpacking the unit, check it for compliance and any damages which may have occurred
during shipment.

Mounting

The controller is mounted in the front of a control panel through a
standard Cut-out to DIN IEC 61554 138"°x138"°mm
(refer to page 2, "AM530 dimensions").

Insert the unit through the front of the panel cut-out.

The enclosure (including terminal blocks) extends to approx. 160mm
behind the panel front.

An extra of at least 30mm should typically be allowed for the
connection of the wiring harness.

Working behind the panel front, fit the two mounting (screw) clamps
on the enclosure as shown in the figure.

With both clamps fitted, tighten the screwed pins so they move
forward till the enclosure is pressed firmly onto the rear wall of the
control panel.

Electrical Connection

During normal operation, the AM530 ACU is connected to dangerous voltage AC circuits.

Before performing any electrical connection, disconnection or handling, ensure that all power
supplies to the equipment are disconnected.

Electrical connections are at the rear of the unit through plug-in terminal blocks (J1 + J7).
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AM530 171 Wiring (Refer to Rear view on page 2)

ﬁanmnbeecrtor Pin(s) Description
N Connection of Neutral line N of Supply 1 |IMPORTANT: The Neutral line N must A
R Connection of Phase R of Supply 1 be Qonnected directly to the electric / \
N 5 Connection of Phase S of Supply 1 __|o2Inet supoy Newra ine, ane under - 2
T Connect!on of Phase T.Of Supply 1 component allowing itsgdisconnectign.
N Connect!on of Neutral line N of Supply 2 Remark: When one supply is a transformer and the
J4 R ConneCt!On of Phase R of Supply 2 other a generator, the generator must be connected
S Connection of Phase S of Supply 2 as Supply 2. When both supplies are of the same
T Connection of Phase T of Supply 2 type, there is no importance.
lor3 Close command output to C.B./Contactor of Supply 1. (230VAC Control)**
2o0r4 Open command output to C.B./Contactor of Supply 1. (230VAC Control)**
“*Remark to Recommended: Connect Open/Close comman_ds to Pins 3 and 4. _ _
commands  |©OPen/Close commands can be connected to Pins 1 and 2, but then Pins 3 and 4 must be bridged.
(Pins) 1 to 4 Connection of a CB with a serial motor (such as ABB Sace Isomax _83):
J2 Connect motor to Pins 3 and 4. Connect Open/Close commands to pins 1 and 2.
56,7 Connection of Auxiliary changeover contacts of Supply 1 C.B./Contactor.
8 Connection to Neutral line N of Supply 1 C.B./Contactor.
9 230VAC Command output when Supply 1 C.B./Contactor is Closed.
10 230VAC Command output to Supply 1 C.B. Motor.
11,12 Isolated N.O. output contact of Supply 1 No Volt.
lor3 Close command output to C.B./Contactor of Supply 2. (230VAC Control)**
2or4 Open command output to C.B./Contactor of Supply 2. (230VAC Control)**
»*Remark to Recommended: Connect Open/Close comman_ds to Pins 3 and 4. _ _
commands  |©OPen/Close commands can be connected to Pins 1 and 2, but then Pins 3 and 4 must be bridged.
1to 4 Connection of a C.B. with a serial motor (such as ABB Sace Isomax S3):
J5 Connect motor to Pins 3 and 4. Connect Open/Close commands to pins 1 and 2.
56,7 Connection of Auxiliary changeover contacts of Supply 2 C.B./Contactor.
8 Connection to Neutral line N of Supply 2 C.B./Contactor.
9 230VAC Command output when Supply 2 C.B./Contactor is Closed.
10 230VAC Command output to Supply 2 C.B. Motor.
11,12 Isolated N.C. output contact of Supply 2 No Volt. (Start Generator Command).
J3 1,2 Bridge when ACU is not supplied from Auxiliary power supply such as UPS.
Aux. Power supply is optional and not available in basic AM530 Model.
2 Phase line (PH) connection of Auxiliary power supply. Disconnect 1-2 Bridge.
3 Neutral line (N) connection of Auxiliary power supply.
4 Ground (GND) connection.
J6 1,2 EXT. STOP i NC Contact command to disconnect both supply lines.
Command is active when contact between pins 1 and 2 is open.
When External stop is not in use, bridge pins 1 and 2.
3,4 PR. 1 Change supply priority
Contact between pins 3 and 4 open i priority to Supply 1
Contact between pins 3 and 4 closed 1 priority to Supply 2
3,5 Q/C. T Optional
3,6 OVERLOAD i Failure NC contacts from both motorized C.B.s.
Normal operation: Contact between pins 3 and 6 is closed.
Overload failure: Contact between pins 3 and 6 is open.
3,7 Ack. 7 Approval to switch from a prioritized Supply 1 to Supply 2.
Switch approved: Contact between pins 3 and 7 closed.
When not in use, bridge pins 3 and 7.
For example, when a generator is Supply 2, acknowledge includes all conditions
required for starting such as oil pressure, temperature, fuel and protections.
8,9, 10 ALARM C.O. relay contacts. Alarm is activated in the following conditions:
- Fault in both Supply lines.
- External Stop Enabled.
- Overload Failure.
- Aux. contact of the C.B./Contactor fails to close after the Close command.
During alarm, the NC contact of the ALARM relay is Closed (Relay released, Fail safe).
First condition for the Alarm to be cancelled (relay activated) is one supply OK.

Amdar Ltd.
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3. Operation principle

In order to find any fault in the supply lines, the ACU is monitoring a few parameters of the three
phase supply lines:

Undervoltage (Voltage drop of more than 15% of the nominal value)
Overvoltage (Voltage higher by more than 10% of the nominal value)
One or more phases are missing.

Phase sequence.

ACU Operation modes:

Automatic

Selector switch is turned to the "Aut" position, which is lit green.

In this mode, and in the assumption there is a fault in the prioritized supply line (for
example: Supply 1), a contact is closed between pins 11 and 12 of connector J5. This
contact is used to start the generator. (Supply 2)

After Ack. Contact is closed, meaning stand-by supply (Supply 2) is ready; the ACU
starts the following sequence:

a. Check Supply 2 voltage is OK.
b. Disconnect C.B./Contactor of Supply 1.
c. After delay of 0.5 to 5 seconds (TD ON), engage the C.B./Contactor of Supply 2.

When the Supply 1 returns to normal, the ACU starts the following sequence:

a. Delays 5 to 180 seconds (TD OFF), before continuing sequence.

b. Disconnect C.B./Contactor of Supply 2.

c. After delay of 0.5 to 5 seconds (TD ON), engage the C.B./Contactor of Supply 1.

Remark: If, after transferring to Supply 2, priority is also set to Supply 2, then Supply 2
will remain connected. Supply 1 will be connected only when it regains priority.

Manual

Selector switch is turned to the "Man" position, which is lit orange.

In this mode, the ACU controls connection and disconnection of C.B.s / Contactors
using the control pushbuttons. (Refer to Front view on page 2).

An integrated electrical and mechanical locking system eliminated any possibility of
connecting two C.B.s/Contactors together.

NOTICE: Closing of a C.B./Contactor is carried out after the Close pushbutton is
pressed for the whole duration of delay TD ON.

OFF

Selector switch is turned to the "OFF" position, which is lit red.

In this mode, the ACU does not control the C.B.s/Contactors.

C.B.s/Contactors remain at the status they were at the moment "OFF" mode was
selected.

(The ACU does not issue any Open/Close commands in this mode).
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4. MODBUS Communication setup

MODBUS Communication is available only in Model AM530-485. This model is equipped with
the ability to connect to MODBUS communication for purposes of facility central control.

There is no possibility of remote controlling the ACU through communication.

This manual does not contain communication setup section. For further information please
contact Amdar LTD.

5. Display Menus
With any push on the browser button, the information displayed on the LCD can be changed.

The information is displayed in the following order:

Default display is Operation mode: Aut, OFF or Man, defined by selector position.
Supply 1 Voltages (Displayed by Phases: R, S, T).

Supply 2 Voltages (Displayed by Phases: R, S, T).

Supply 1 (R phase) Frequency.

Supply 2 (R phase) Frequency.

Clock and internal temperature in °C.

Type of switching system: C.B.s or Contactors (Programmable)

MODBUS communication address (1-125) and Software version.

=4 =4 4 -4 -4 A -4 A5

Back to Operation mode.

At any time and display, return to Operation mode by pressing the reset pushbutton.

The above data may be changed without prior notice
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6. Programming

While programming, disconnection of C.B.s/Contactors may occur.
Programming is not available while in alarm mode.
To program the ACU, make sure to perform the following steps:
1 Connector J3, Pins 1 and 2 are bridged.
1 Connector J6, Pins 1 and 2 are bridged, Pins 3 and 6 are bridged.
REMARK: Bridges in the above steps are supplied and connected on a new AM530.
1 Connect Pin 4 on connector J3 to Ground.

To enter programming mode, switch the selector to "OFF" position and wait for to red OFF LED
to illuminate (Approx. 2 seconds).

The ACU can be programmed to the following options:

Switching system type: Motorized Circuit Breakers Contactors
Priority change: Manual Automatic.
Using priority contact Priority change for every

switching, or by a 3-sec pulse
from external controller.

Stand-By Supply: Generator Transformer
Type of Supply: Three Phase Single Phase
Generator connection: At Supply 2 Supply 1 and Supply 2
One generator at Supply 2 or | Two Generators: One
No Generator. generator for each supply.
Displayed language: Hebrew English
MODBUS Address: 001to 125

Programming procedure:

Reminder: The buttons near the display are: Left: Browser (£) and Right: Enter/Reset (%).
Entering programming mode is possible only when selector switch is in "OFF" position and the
display shows "Operation status OFF". To change current display, press Browse.

To enter programming mode, press the Browser and Enter/Reset pushbuttons simultaneously.
1 Display shows: "Program Set"
Press Enter.

7 Display shows: "Changeover sys"
To change Switching system type, press Browse. ("MCCB" and "Contactors" available)

The above data may be changed without prior notice
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After setting the switching system type, press Enter.

1 Display shows: "Priority"
To set priority change mode, press Browse. ("MANUAL" and "AUTQO" available)
Remark: When priority is set to automatic and there is no external command,
J6 pins 3 and 5 must be bridged.

After setting priority, press Enter.

1 Display shows: "Stand-BY"
To change stand-by supply type, press Browse. ("GENERATOR" and "TRANSFORMER"
available)

After setting stand-by supply type, press Enter.

1 Display shows: "Supply net"
To change supply network type, press Browse. ("3 PHASES" and "1 PHASE" available)

After setting supply network type, press Enter.

1 Display shows: "Generator"
To change generator location/configuration, press Browse.
("SUPPLY2" and "SUPPLY 1 & 2" available)
Remark: When the supply network consists of two transformers, this option has no
importance.

After setting generator configuration, press Enter.

{1 Display shows: "Language"
To change menu language, press Browse. ("ENGLISH" and " 1 ~ *(Hebrew) available)
Remark: Language change will effect only after programming is finalized.

After setting language, press Enter.

71 Display shows: "MODBUS address:"
To change MODBUS address, press Browse until desired address is displayed.
MODBUS address range is 001 to 125.

After setting MODBUS address, press Enter.

71 Display shows: "Status UPS"
To change option, press Browse. ("On" and "Off" available)

After setting UPS status, press Enter.

91 Display shows: "Save data!"
"OK" (right, Enter side) and "CANCEL" (left, Browse side) appear on the lower line.
To save the changes, press Enter.
To discard changes, press Browse.

In case changes are saved, the ACU program will be restarted with the new parameters.
In case changes are discarded, the ACU returns to "Operation status OFF".
Cancelling programming mode and discarding changes:

- Press Browser and Enter/Reset pushbuttons simultaneously.

- Not pressing a button for 30 seconds.

The above data may be changed without prior notice
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7. Troubleshooting

Fault

First approach

Further testing

ACU is not working

- Check Plugs J1 and J4 wiring.
- Check J3 pins 1 and 2 are bridged.

Using a voltmeter, test the voltage
between J1 pins R and N, and
between J4 pins R and N.
Voltage should be 230VAC

AUX. LED is blinking Red

Check J3 pins 1 and 2 are bridged.

Display shows:
"External STOP ACTIVATED"

Check whether the external stop
pushbutton is activated.

Using an ohmmeter, verify J6 pins
1 and 2 are shorted (bridged).

Display shows: "Oper.sel.to
OFF & push key Reset"

Follow steps as shown on the display.

Display shows:
"FAULT OVERCURRENT"

Check C.B.s state: in case one is
tripped, manually open it and follow
steps as shown on the display

In case the C.B.s are not tripped
(O.L.): using an ohmmeter, verify
J6 pins 3 and 6 are shorted
(bridged).

Display shows:
"FAULT INTERLOCK C1"
Supply 1 PR LED blinks Red

Verify C.B./Contactor is connected to
Supply 1

Check wiring to J2 pins 5, 6, 7.

Display shows:
"FAULT INTERLOCK C2"
Supply 2 PR LED blinks Red

Verify C.B./Contactor is connected to
Supply 2

Check wiring to J5 pins 5, 6, 7.

Display shows:
"FAULT Sequence ph.supl"”

Verify Phase Sequence in J1

Display shows:
"FAULT Sequence ph.sup2"

Verify Phase Sequence in J4

Display shows:
"FAULT Acknowledge"

Verify acknowledge is received

Using an ohmmeter, verify J6 pins
3 and 7 are shorted (bridged).

Display shows:
"FAULT Qco on J6 - OPEN"

Using an ohmmeter, verify J6 pins 3
and 5 are shorted (bridged).

Check wiring from PLC to J6 pins 3
and 5.

Display shows:

"FAULT OVERVOLTAGE"
or

"FAULT UNDERVOLTAGE"

Using a voltmeter, test supply voltages
on connectors:

- J1 with display showing "Supply 1"
- J2 with display showing "Supply 2"

For further support, please contact Amdar Electronics & Control Ltd.

Amdar Ltd.

The above data may be changed without prior notice

-11/12-

AM530 Eng Booklet RO 3008




8. Technical Data

Work ranges
(Device power is drawn from R phase of each supply)

Switching (Relays) Data

Relay Standards UL, VDE, SA

Nominal Operating Voltage 230 VAC
Operating Voltage Range 195+260 VAC
Operating Frequency Range 45+65 Hz

Galvanically insulated from

Changeover Contacts supply voltage

Max. Power Consumption in
Nominal Voltage, for each supply. 7 VA

Rated ins. Volt. 250/
Pollution Degree 3
Over Voltage Cat. m

Insulation according to
standard IEC60644-1

Connection Type Permanent ;
: Insulation level between 4000V,

General Information contacts and coil RMS
Work temp. range 0ceéacC Max. Current in Control relays
Storage temp. range 0Cé®C J2and J5, Pins 1, 2, 3, 4 8A@230VAC
c fion t Terminal Block Screw Type J2 and J5, Pin 10 5A@230VAC

onnection type 14 24AWG J2 and J5, Pin 9 1A@230VAC
Weight 1.7Kg J2 and J5, Pin 11 and 12 Dry Contact
Normal Work Order Constant monitoring ‘ 2A@230VAC
Installation Cut-out to DIN IEC 61554

138"1%%138"°mm

Flammability Rating UL94V-0

I According to

Electric Shock Protection Israeli Standard 900

Max. voltage between live 1250V According to

parts and ground Israeli Standard 900
Protection Class IP30
Q
AMDAR Electronics & Control LTD.
MD @ Tel. 972-9-8644500
A Fax. 972-9-8356262
e R

Website: www.amdar.com

the unit by any other than the manufacturer.

Limited Warranty
Manufacturer warranty is limited to material quality and functionality of this product for 3 years from shipment
day. The warranty is effective in a case of failure, on condition that this product was stored, handled, installed
and operated in customary conditions for equipment of this type and it was not modified and/or an attempt to fix

This manufacturer warranty by this document is limited to repair or replacement of a faulty product, according
to the manufacturer's judgment, at the manufacturer's facility.
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