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PCR-LE series Parallel Operation Driver

PDOSM-PCR-LE
PD05S-PCR-LE

Thank you for purchasing the PCR-LE Series Parallel operation
driver.

This option is used to perform master-slave parallel operation on
the PCR-LE Series AC power supplies (excluding the PCR500LE
and PCR1000LE; up to 5 units (power is 27 kVA or less)). Parallel
operation is possible between different PCR-LE models as long as
the number of units is 5 or less (power is 27 kVA or less).

The PDO5M-PCR-LE is used on the master unit.
The PD05S-PCR-LE is used on slave units.

Number of PCR-LE Number of PDO5M- Number of PD0O5S-
operated in parallel PCR-LE (for master) PCR-LE (for slave)
2 1 1
3 1 2
4 1 3
5 1 4
Features |

e Enabling PCR-LE AC Power Supplies to Generate Large-capaci-
ty, Multifunctional High-quality Output
Using this product in combination with 2P05-PCR-LE single-
phase, three-wire output drivers or 3P05-PCR-LE three-phase
output drivers creates a high capacity, multi-phase output AC
power supply.

Expansion of Output Capacity in the Future or Temporarily (eco-
nomical equipment investment)

Use of the Parallel Operation Driver allows expansion of the output
capacity if a PCR-LE is small capacity and the capacity is to be
increased later. Alternatively, PCR-LE installed singly can be inte-
grated for use if they are generally used at small capacity, but a
large capacity is required due to provisional testing or the like.
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Check at Unpacking |

Upon reception of the product, confirm that the package contains
the necessary accessories and that the device and accessories
have not been damaged during transportation. If the device is
damaged or any accessory is missing, notify Kikusui distributor/
agent.

O Setup Guide
(This sheet, 1pc.)

] PDO5M-PCR-LE or
PD05S-PCR-LE (1pc.)

PDO5M-PCR-LE only PDO05S-PCR-LE only

] Protection sockets(2 pcs.)

[84-49-0110] [] Connecting cable [ ] Power signal cable

(70 cm, 1pc.) (30 cm, 1pc.)
[91-88-0180] [91-88-0182]

Functional limitations during paral-
lel operation

You will not be able to use the following features when you install
this product.

Power-saving function (only when performing parallel operation
using different models)
High speed response setting (FAST)

PDO5M-PCR-LE/PD0O5S-PCR-LE

Firmware version of PCR-LE |

When using the PDO5M-PCR-LE/ PD05S-PCR-LE, the PCR-LE must
be required with the firmware version of 3.00 or later. If the firmware
version of the PCR-LE is 2.99 or previous version, the PCR-LE is
required for the firmware update.

When using the PDO5M-PCR-LE/ PD05S-PCR-LE, the firmware of
all the PCR-LE series that make up the system must be the same.
To check the firmware version of the PCR-LE, refer to the operation
manual of the PCR-LE series. In case, the PCR-LE needs update,
contact your Kikusui agent or distributor.

Handling Precautions

® Handling of the boards

e Ground yourself by touching a grounded metal object before
touching the board.

Avoid handling the interface board in an environment subject to
strong static electricity.

For storage, provide electrostatic protection measures such as
the anti-static bag accompanying the interface board.

e Do not drop a board or subject it to other impact.

Do not install or uninstall the interface board with the power ON
of the PCR-LE Series.
® Handling of the cables

e Do not damage the cable.
e Do not pull, bend, or apply any other stress to the cable.



Setting the Addresses |

First, set the PDO5M-PCR-LE and PD05S-PCR-LE addresses. Use
the dip switches on the boards to set the addresses.

Location of DIP switches Setting of the DIP switches

OFF«<—0ON

2| ]| Factory default
3| PDO5M-PCR-LE: 2unit
J o PDO05S-PCR-LE: slavel

e Setting the address of Master (PDO5M-PCR-LE)
The master unit address varies depending on the number of units
in parallel operation.

Number of PCR-LE in parallel| 2 Units | 3 Units | 4 Units | 5 Units
DIP-Switch Settings OFF «—>ON | OFF <> ON | OFF «<=>ON | OFF <=>ON

e | gl | v eal | | cCa
A O | 2|E3) | 2)C3]| | 21T
3O || 3|O|| 3|&d| | 3|03
4O 4O | 4|E3] | 4B

e Setting the address of slave (PD05S-PCR-LE)

The slave numbers have no bearing on the placement of the power
supplies.

Slavet Slave2 Slaved Slave4
DIP-Switch OFF <> ON OFF <> ON OFF <> ON OFF <= ON
Settings 1og i) 10g 1O
2|0 210 2|3 213
3|0 3|01 31O 3101
4|0 4|0 4|01 4|0

e Configuration example for parallel operation of three units (in-
cluding the master unit)

Configure PDO5M-PCR-LE for three units. Set the first PD05S-
PCR-LE to slave 1 (factory default setting) and the second
PD05S-PCR-LE to slave 2.

Installing the board on the PCR-LE

The PCR-LE that has the PDO5M-PCR-LE installed is the master unit;
the PCR-LEs that have the PDO5S-PCR-LEs installed are the slave
units. When performing parallel operation using different PCR-LE Se-
ries models, set the model with the largest capacity to the master unit.

1 Check that the POWER switch of PCR-LE is off.

Touch a grounded metal object (for example, the
metal parts of the PCR-LE rear panel) to discharge
any static electricity from your body.

Remove the screws that are holding the SLOT 2 cov-
er in place on the rear panel, and remove the cover
from the panel.

Hold the panel parts of the board so that the printed
circuit board side is facing up.

Insert the board into the slot so that the printed cir-
cuit board's connector is inserted into the connector
at the back of the slot.

Insert the board all the way into the slot.
Use the screws that you removed in step 3 to fix the
board in place in the panel.

Follow the same procedure to install the other board.
This completes installation of the parallel board.
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Connecting the Boards |

Use the master unit to control all the slave units. It is convenient to
place the master unit in an easy-to-operate location.

Use the connecting cables to connect between boards and the
power signal cables to connect the PCR-LEs. Arrange the PCR-LEs
so that they are as close to each other as possible (so that tension
is not applied to the connecting cables).

The supplied connecting cable can be used when the master unit
is placed on the left end or the right. To place the master unit in the
center, the optional connecting cable (PCO1-PCR-LE) is required.

The supplied power signal cable can be used when the master unit
is placed on the left end. To place the master unit on the right end
or in the center, the optional power signal cable (CC11-PCR-LE) is
required.

Connecting the Boards |

Use the connecting cable to connect between boards.

The PCR-LE that has the PDO5M-PCR-LE will be the master unit,
which will control the PCR-LEs that have the PD05S-PCR-LEs in-
stalled (slave units).

OUT connector

===

PRL OPR DRIVER _PDO5x-F ,R LE

IN connector

1 Check that the POWER switch of PCR-LE is off.

2 Open the tab on the OUT connector of the master
unit (PDO5M-PCR-LE) and the IN connector of the
slave unit (PD05S-PCR-LE), and securely connect
the connecting cable.

Insert the cable firmly so that the connector tab closes and
the connector is locked.

3 Connect the connecting cable shield to the attach-
ment screw of each board.

Connect the shield crimping terminal
=® 10 the board's attachment screw.

4 To perform parallel operation with three or more
units, connect all the PD05S-PCR-LEs in the same
manner.
Signals flow from the OUT connector to the IN connector.
Make sure the IN and OUT connections are correct.

5 Attach the protection sockets supplied with the
PD05M-PCR-LE to the open connectors (master unit
IN and slave unit OUT).
This completes the procedure for connecting the boards.

A\ WARNING

Risk of electric shock. The IN and OUT connectors
contain pins that have the same potential as the output
terminal. Be sure to attach protection sockets to open
connectors.

PDO5M-PCR-LE/PD05S-PCR-LE



Connecting PCR-LEs Together

First, connect PCR-LEs together with power signal cables. Then,
connect the PCR-LE to the relay terminal board with output cables.

A\ waRNING

Risk of electric shock.

* Before you connect cables to the connectors/termi-
nals, be sure to turn the POWER switch off, and then

remove the power plug from the outlet or turn off the
switchboard.

* Do not use the terminal block with the terminal cover
removed.

/\ cAUTION
Risk of malfunction.
* Do not reverse the L and N polarities.

 The thickness (cross-sectional area) of the output cables to
be used for this connection should be the same as that of
the output cables for one PCR-LE power supply.

- Note -

To acquire stable measurements, be sure to use a relay terminal
board to connect the load. The length of the cable between the
PCR-LE to the relay terminal board must be 1 m or less.

PDO5M-PCR-LE/PD0O5S-PCR-LE

Check that the POWER switches of PCR-LEs are off.

With a power signal cable, connect the J2 connector
of the master unit to the J1 connector of the slave
unit and the J4 connector of the master unit to the J3
connector of the slave unit.

The J1/J2/ J3/ J4 connectors are on the rear panel

Insert the cable firmly into the connectors until the are
locked in place.

Example of three PCR-LEs parallel control
PCR-LE
Slave unit Slave unint Master unit

1412 14 )
Ol o 0l T p | ]

o i
Power signal cable

PCR-LE

Slave unit
J4 )2

Slave unit

02
]

Master unit
J4 )2

J1 3

|
Power signal cable

PCR-LE
Slave unit Master unit Slave unit
J4 )2 J4 )2 J1 )3

J1 )3
oy

Power signal cable

Locking tab Locking tab
Locking ta% ;;
Connect for J1/J2 Connect for J4 connector Connect for J3 connector

connector

Connect all the remaining slave units in the same
manner.

The signal flows from the J4 connector to the J3 connector
and from the J2 connector to the J1 connector.

This completes connection.

Connect the PCR-LE output terminal to the relay ter-
minal board with output cables.

For detail of handling the terminal block tray, OUTPUT ter-
minal block, and load wire, see the PCR-LE series setup
guide.

The PCR-LE Series OUTPUT terminal block is wired after
you first pull out the terminal block tray. The terminal box
covers ensure that you don't touch the unwired terminals.

PCR-LE

OQUTPUT QUTPUT QUTPUT
G N L G N L G N L

o0 Q9 PQ9Q
: I\ |

-1 Bundle or twist
two cables each.

\

The cable length should
be 1 morless.

Example of the Parallel

Connection of PCR-LE Relay terminal board




Turning the Power On |

H Power ON

Turn on the POWER switches on the master unit and all slave units
within 10 seconds. Alternatively, turn the POWER switches of all
PCR-LEs ON simultaneously.

The firmware version is displayed for a few seconds.

If there are no errors, the master unit displays the home position (the
basic screen), and the slave units display "SLAVE-x" (where x is the
slave unit number).

Master-slave parallel operation is controlled from the master unit.
You cannot use the panel of the slave unit.
m Power OFF

Turn off all POWER switches.

For emergency situations, we recommend that you insert a circuit
breaker that separates the entire system from the switchboard.

Synchronizing the POWER Switches

You can configure the system so that when you turn on MASTER
unit, all SLAVE units also turn on.

H Power ON

1 Check that the POWER switches of PCR-LEs series
are off.

Set the POWER SELECTOR switch of the PCR-LE
master unit to MASTER.
The POWER SELECTOR switch is on the front panel.

PCR-LEs to SLAVE.

Turn ON the POWER switch of the PCR-LE slave
units.

Even when you turn ON the POWER switches, the PCR-LEs
do not turn on.

3 Set the POWER SELECTOR switches of the other

5 Turn ON the POWER switch of the PCR-LE master
unit.
The PCR-LE slave units will also turn on.

- Note -

The power signal travels from the J2 connector to the J1 connec-
tor. Operating the POWER switch of the PCR-LE master unit will
cause the other PCR-LEs to respond in sync.

PCR-LE
£25(d) 208 P g
MASTER MASTER MASTER
L
POWER ON Synchronized POWER ON
B Power OFF

When you turn off the POWER switch on the master unit, all slave
units power off in sync.

Power OFF in an Emergency

In an emergency, turn OFF all POWER switches.

B To Stop Synchronization
Set the POWER SELECTOR switches of all PCR-LEs to “MASTER”.

Operation Check |

Check the operation of the PCR-LE series before you connect the
load. Check the following items with no load connected. For detail
of settings, see the PCR-LE series operation manual.

POWER switch ON
Voltage setting
OUTPUT ON/OFF
Voltage-range switching

If a trouble is occurring on even one unit, you will not be able to
perform parallel operation.

Performing zero adjustment

When you perform master-slave parallel operation for the first time,
current measurement offsets may appear in the current, power,
power factor, and apparent power displays and the harmonic cur-
rent analysis values (minute values are displayed under no-load
conditions). To perform accurate measurements, perform zero ad-
justment.

To perform even more accurate measurements, with no load con-

nected, wait 30 minutes after you turn the POWER switch on, and
then perform zero adjustment.

1 Turn on the POWER switches on all PCR-LEs.

2 Configure the master unit as follows:
Output voltage mode: AC
Output voltage range: The desired range
AC voltage: 0 V

3 Turn on the output.

4 Press CONFIG (SHIFT+OPR MODE), 1/2 (F6), and
then CURR ADJ (F5). Press the START (F1) key.
Zero adjustment starts.
When the zero adjustment is complete, "Measure Current
ZERO Adjustment Finished" appears.

5 Press the OK (F4) key to end zero adjustment.
To adjust a different output voltage range, turn off the out-
put, change the output voltage range, and then repeat
steps 3 1o 5.

Once a zero adjustment is performed, as long as you do not
change the connection, the PCR-LE remembers the calibration val-
ues for the master-slave parallel operation even when you turn off
the POWER switch. If the ambient temperature changes, perform
zero adjustment.

PDO5M-PCR-LE/PD05S-PCR-LE



Connecting the Load

Connect the the relay terminal board to the load with output cables.

¢

A\ WARNING

Risk of electric shock. Before you connect cables to the
terminals, be sure to turn the POWER switch off, and
then remove the power plug from the outlet or turn off
the switchboard.

/\ cAUTION
Risk of malfunction.
» Do not reverse the L and N polarities.

» Use noncombustible cables with a thickness appropriate
for the output current to connect from the relay terminal to
the load.

PDO5M-PCR-LE/PD0O5S-PCR-LE

Performing Master-Slave Parallel
Operation

Master-slave parallel operation is controlled from the master unit.
The master unit displays the total output current of the system.

For details of settings, see the operation manual included with the
PCR-LE series.

The screen captures used in the PCR-LE series operation manual
are examples. They may differ from the screens that are displayed
when you are setting parallel operation.

B To Stop master-slave parallel operation

To quit master-slave parallel operation, turn off the power, remove
the boards and power signal cables from the PCR-LE Series.Hold
down the locking tab of the power-signal cable, and pull it free of
the unit.

If the current limit setting on the master unit exceeds the rated cur-
rent and you turn the POWER switch on after removing the board,
the current limit will be changed to the maximum value for that
PCR-LE alone.
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