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PWR

How to read this manual

This manual is intended for first-time users of the PWR. It gives an
overview of the regulated DC power supply and describes various set-
tings, operation, maintenance, safety precautions, etc. Read this man-
ual thoroughly to use the functions of the PWR effectively. You can
also review this manual when you are confused about an operation or
when a problem occurs.

This manual is designed to be read from beginning to end. We recom-
mend that you read the manual thoroughly from the beginning.

Related manuals

For details on the Power Supply Controller, see the operation manual
of the respective product. For connection to a Power Supply Control-
ler and device messaages, refer to the “Connecting & Programming
Guide” [index.html] in the CD-ROM that came with the PIA4800
series.

Intended readers of this manual

This manual is intended for users of the PWR regulated DC power
supply series or persons teaching other users on how to operate them.
The manual assumes that the reader has knowledge about electrical
aspects of regulated DC power supplies.



Notations used in the manual

The PWR regulated DC power supply series is also simply referred to as
the PWR series in this manual.
The following markings are used in the explanations in the text.

/A\WARNING

Indicates a potentially hazardous situation which, if ignored, could
result in death or serious injury.

/\ CAUTION

Indicates a potentially hazardous situation which, if ignored, may
result in damage to the product and other property.

(NOTE)

Indicates information that you should know.

(DESCRIPTION

Explanation of terminology or operation principle.

[see]

Indicates reference to detailed information.
C-x:x

The first two characters “C-” indicate a configuration setting, and the
next one-digit number indicates the CONFIG parameter number. The
character after the colon indicates the selected setting.

SHIFT+switch name (marked in blue)

Indicates an operation in which a switch marked in blue is pressed
while holding down the SHIFT switch.

ii PWR
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Name

No. Description S
+SHIFT 2 [see]
1 |OUTPUT Output on/off switch. p.4-6
2 |Airinlet (louver) |Air inlet for internal cooling. A dust filter is built in. | p.7-3
3 |SHIFT Switch for calling up the functions marked in blue i
characters. P-
4 |CONFIG Switch for setting various conditions concerning 4-22
the operation. p-
5 |[LOCK Switch with an LED for locking the operations 4-07
other than turning the output on/off. -
6 |ADDRESS Switch for setting the node address for remote control. -
7 |POWER POWER switch. Press the (1) side to turn the 2:10
power on and the (O) to turn the power off. p-
8 |VOLTAGE Switch for selecting coarse or fine (the digit)
. p.4-4
when setting the voltage.
| PWR DSPL | Displays the output power on the voltmeter. p.4-2
9 |CURRENT Switch for selecting coarse or fine (the digit)
. p.4-4
when setting the current.
| PWR DSPL | Displays the output power on the ammeter. p.4-2
10 |SET Switch with an LED for setting and checking the 42
output voltage or output current P-
11 |OVP OVP (overvoltage protection) trip voltage display. 416
| OCP OCP (overcurrent protection) trip current display. P
12 |Setting knob Knob for changing the setting. Press the knob to 44
switch between coarse and fine. P-
13 |DC OUTPUT Output terminal with a cover on the front panel. p.3-9
14 |OUTPUT ON/OFF | Indicates the output status. p.4-6
15 |[CV llluminates during constant voltage operation.
- - . p.4-13
16 |CC llluminates during constant current operation.
17 | Voltmeter Displays the preset output voltage, the output
p.4-2
voltage, and the output power.
18 |VIW Voltmeter unit. The LED on the right illuminates 4.2
when displaying the power. P-
19 |ALM llluminates when a protection function is activated. | p.4-14
20 | Ammeter Displays the preset output current, the output
p.4-2
current, and the output power.
21 [AW Ammeter unit. The LED on the right illuminates 42
when displaying the power. P-
PWR vii




Rear panel

1
e
3
8
b _ A
400 W type example 1600 W type
No. Name Description [See]
1 |J1 Connector for external control, series
. . p.5-2
operation, and parallel operation.
2 | TP-BUS Remote control connector -
3 | Serial number The serial number of the PWR. —
4 | Chassis terminal A terminal used to ground the output. p.3-6
5 | Sensing terminal A terminal used to connect the sensing
. p.4-28
wires.
6 |DC OUTPUT Output terminal on the rear panel. p.3-6
7 | Exhaust port Exhaust port for cooling. -
8 |AC INPUT 400 W and 800 W: AC inlet. 2.6
1600 W: AC INPUT terminal block. P-
viii PWR




General Description

This chapter gives firmware version, option, and overview
of remote control.



1. General Description

1.1 About This Manual
The PWR series is classified into three types depending on the
output capacity. It is also classified into three types depending
on the output voltage. This operation manual describes the fol-
lowing models.
Table 1-1  PWR series types
L Type M Type H Type
(80 V) (320 V) (650 V)
400 W type
PWR400L | PWR400M | PWR400H
— TRy
[ ™|
800 W type
PWR80OL | PWR800OM | PWR800H
[C3] (O34}
] -
PWR1600L | PWR1600M | PWR1600H

1-2

Applicable firmware version of the PWR

This manual applies to PWRs with firmware version 1.2x.

When contacting us about the product, please provide us the
version number and the manufacturing number that is affixed to

the rear panel.

PWR



1. General Description

1.2 Product Overview

The PWR Series are constant voltage/current automatic cross-
over power supplies that are capable of delivering voltages and
currents in a wide operating range within the rated output
power.

Communication functions come standard with the PWR which
enable remote control.

Features

@ Power-factor improvement circuit

The power-factor improvement circuit reduces the effects of
harmonic currents on the power line.

@ High efficiency

The high power conversion efficiency reduces the cost of
power and the cost of heat radiation design during system
configuration.

@ Communication functions

Equipped with a digital remote control function through TP-
BUS (Twist Pair-BUS) communication. (The total length of
TP-BUS is 200 m.)

By combining with Kikusui’s PIA4800 Series Power Supply
Controller, systemization for applications such as an auto-
matic tester is possible.

@ Master-slave operation

Output voltage or output current can be expanded by con-
necting multiple power supplies of the same model in series
(only on the L type) or in parallel. This feature allows slave
units to be controlled from a single master unit.

PWR 1-3



1. General Description

Options

Below are options available for the PWR series.

For details on the options, contact your Kikusui agent or distributor.

Rack
Table 1-2  Rack mounting options
Product Model Apl\’/)lgzae?le Notes
Inch rack
KRA3
Rack mount 400 W type | EIA standard
frame 800 W type Milli rack
KRA150 JIS standard
Inch rack
Rack mount KRB3-TOS EIA standard
1600 W type
bracket KRB150-TOS Milli rack
JIS standard

149

Fig. 1-1

1-4

Rack mount frame

Unit: inch

Unit: mm

KRA3

KRA150

PWR




1. General Description

Unit: inch

KRB3-TOS

Fig. 1-2 Rack mount bracket

Analog Remote Control Connector Kit(OP01-PAS)

A kit for connecting to the J1 connector on the rear panel.

Component Quantity
Socket 1 pc.

Pins 10 pcs.
Protection cover 1 set
Chassis connection wire | 1 pc.

Fig. 1-3 Analog remote control connector kit

Handle (for the 400 W type) (CHO1-PWR)

A carrying handle that can be attached to the top panel of the
400 W type.

Fig. 1-4 Handle

PWR 1-5



1. General Description

1.3 Remote Control Overview

1-6

(NOTE)

In addition to operating the PWR from the front panel, you can
use a power supply controller (PIA4830/PIA4850/PIA4810) to
remotely control the PWR via the USB, GPIB or RS232C inter-
face.

The PWR and power supply controller are connected via a TP-
BUS. Up to 32 devices can be connected to the TP-BUS.

For details on the Power Supply Controller, see the operation
manual of the respective product. For connection to a Power
Supply Controller and device messages, refer to the
“Connecting & Programming Guide” in the accompanying CD-
ROM.

The latest version of the “Connecting & Programming Guide”
can be downloaded from Web site (http://www.kikusui.co.jp/
en/download/).

* Version 2.20 or later is required for the PIA4800 series
Power Supply Controller. If you are using an earlier ver-
sion, you need to update the firmware. For details, con-
tact your Kikusui agent.

You can check the PIA4800 series version using *IDN?.

* The PIA3200 Power Supply Controller is not supported.

PWR



Installation and Preparation

This chapter describes the procedures of unpacking and
preparation of the PWR before use.



2. Installation and Preparation

2.1

2-2

Checking the Package Contents

When you receive the product, check that all accessories are
included and that the accessories have not been damaged during
transportation. If any of the accessories are damaged or miss-
ing, contact your Kikusui agent or distributor. We recommend
that all packing materials be saved, in case the product needs to

be transported at a later date.

Plug:NEMA5-15  Plug:NEMA5-15  Pulg: CEE7/7 Pulg: GB1002
Rating:125Vac/10A Rating:125Vac/10A Rating:250Vac/10A  Rating: 250Vac/10A

[85-AA-0003] [85-10-0740] [85-10-1070] [85-10-0790]

The power cord that is provided varies depending on
the destination for the product at the factory-shipment.

L] Power cord for the 400W/800W type

Accompanying nuts: [M8-500-003] 2 pcs.

Accompanying screws A: [M3-112-015] 2 pcs.

Cable clamp: [P1-000-055] 1 pc.

Fastening plate: [D6-750-001] 1 pc.
Accompanying screws B: [M3-112-017] 2 pcs.
EMI core: [96-01-0180] 1 pc.

Cable: [85-10-1010] 1 pc.

[M1-100-011]

Ry
@ ®\ [M5-101-007]

2 set [M4-100-007]
[] OUTPUT terminal cover [] M8 output terminal screws

2 pcs. < <) 1pc
@@ [lstc-snz-oza] @fﬁﬂ [84-61-5102]

[] M4 output terminal screws [] TP-BUS connector
(] cp-ROM (1 pc) U Safety information (1 pc.)
[] Setup Guide (1 pc.) [_]Quick Reference

English 1 pc., Japanese 1 pc.
Fig. 2-1 Accessories

PWR



2. Installation and Preparation

O 1pcM3112:012]
@ 2 pcs. .
Fo) M3.112-012] & 1pc.M3-112:01¢

(L] M3 sensing terminal screws [L1M3 screws for chassis
connection wire

1 pc.
[83-06-5060]

il 1pc
[84-49-0110]

[] J1protection socket []J1 lock lever

Fig. 2-2 Accessories that are installed in body.

2.2 Precautions Concerning Installation

PWR

Location

When installing this product, be sure to observe the “Precau-
tions Concerning Installation Location” in the Safety informa-
tion manual. The following precautions pertain only to this
product.

@ When installing this product, be sure to observe the
temperature and humidity ranges indicated below.

Operating temperature range: 0 °C to 50 °C
Operating humidity range: 20 %rh to 85 %rh (no condensa-
tion)

@ When storing this product, be sure to observe the tem-
perature and humidity ranges indicated below.
Storage temperature range: -25 °C to 70 °C

Storage humidity range: 90 %rh or less (no condensation)

@ This product cannot be used while it is on its side.

The feet on the side panel of the 1600 W type are for tempo-
rarily laying the unit on its side before carrying the unit by
the handle.

Do not use or store the unit on its side as it may tip over.

2-3



2. Installation and Preparation

2.3 Rack Mounting the Product

(NOTE)

2-4

Remove the feet and handle before attaching the product to the
rack mount frame. For details on rack mounting, see the opera-
tion manual of the KRA series or KRB series.

We recommend that you keep all the parts so that you can use
them again when you detach the product from the frame.

To reattach the feet, use the parts that you removed.

¢ To reinstall the handle that has been removed, use screw
locking agent (e.g., 1401B by ThreeBond International,
Inc.) to prevent screws from loosening.

400 W and 800 W types

Brackets Covers

M4 flat head screws
(M4x0.7x8)

Bottom feet
Rivets
Screw pins

Fig. 2-3 Removing the handle and feet (400 W
and 800 W types)

PWR



2. Installation and Preparation

1600 W type

Side feet

Piné?g\‘

Handle

M4 flat head screws

Bott feet
ottom fee (M4x0.7x8)

Rivets
Screw pins

\Hook the pin with a

flat-blade screw driver
and remove it.

Fig. 2-4 Removing the handle and feet (1600 W type)

Removing the handle and feet
The handle is an option for the 400 W type.

1 Pul up on the handle covers (two locations).

2  Unfasten the M4 flat head screws (two locations) and
remove the entire handle.

3 Remove the feet by detaching the screw pins while
pulling the feet (four locations) downward.

4 pull the internal pins of the side feet (four locations)
using a flat-blade screwdriver and remove the feet
(1600 W type only).

PWR 2-5



2. Installation and Preparation

2.4 Connecting the Power Cord

The power cord provided with the PWR varies depending on
the output capacity type. For the procedure to connect the
power cord, see the respective section for each type.

This product is designed as an equipment of IEC Overvoltage
Category II (energy-consuming equipment supplied from the
fixed installation).

UNTTENNE possible electric shock.

e This product is an IEC Safety Class | equipment
(equipment with a protective conductor termi-
nal). Be sure to ground the product to prevent
electric shock.

¢ Connect the ground terminal to earth ground.

2-6 PWR
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2. Installation and Preparation

400 W and 800 W types

(NOTE)

Use the supplied power cord to connect to the AC line. If
the supplied power cord cannot be used because the rated
voltage or the plug shape is incompatible, have a quali-
fied engineer replace it with an appropriate power cord
that is 3 m or less in length. If obtaining a power cord is
difficult, contact your Kikusui agent or distributor.

Do not use the supplied power cord with other instru-
ments.

The power cord with a plug can be used to disconnect the
product from the AC power line in an emergency. Con-
nect the plug to an easily accessible power outlet so that
the plug can be removed from the outlet at any time.

Secure adequate space around the power plug. Do not
insert the power plug to an outlet where accessibility to
the plug is poor. And, do not place objects near the outlet
that would result in poor accessibility to the plug..

Check that the AC power supply meets the nominal
input rating of the PWR.

The voltage that can be applied is any of the nominal power sup-
ply voltages in the range of 100 Vac to 240 Vac. The frequency is
50 Hz or 60 Hz.

Turn the POWER switch off.

Connect the power cord to the AC inlet on the rear
panel.

Insert the power plug to a properly grounded power
outlet.

2-7



2. Installation and Preparation

1600 W type

The power cord that is included with the 1600 W type can be
used on either a 100-Vac or 200-Vac system.

UNTTENNE possible electric shock.

e Turn off the circuit breaker of switchboard
before connecting the cord.

Possible Fire.

* Have a qualified engineer connect the power
cord to the switchboard.

e The breaker of switchboard is required to meet
following requirement.

/NCAUTION .« |nside the product, protective circuits including input

fuses are connected to match the polarity of the
input terminal. Make sure the colors of the wires
connected to the corresponding input terminals (L,

N, and @(GND)) are correct.

2-8

NOTE)

e Turn off the circuit breaker of switchboard to disconnect
the PWR from the AC line in an emergency.

H Circuit breaker of switchboard requirement

Breaker dedicated
to the PWR1600L\

Rated current: 30 A (100 V system) / 15 A (200 V system)
For safety, breakers whose rated current exceeds the speci-
fied current cannot be used.

Dedicate the circuit breaker for the PWR.
Keep the switchboard easily accessible at any time.

Require labeling to identify that the circuit breaker is dedi-
cated for the PWR and disconnecting device.

Breaker indication

PWR1600L example
30 A

L L
| — YN
@) Supplied power cord ~{®

Fig.2-5 Connection to the switchboard (PWR1600L example)

PWR



2. Installation and Preparation

Procedure to connect the power cord

@ (GND)
N L
~
N:White orblue ¥ 7y
| O
@ (GND): Green or green/yellow | >
Py AC INPUT terminal block

| Fastening plate |
| |
p
! Fix the covered part of the power !
| cord with the fastening plate. |

Fastening plate

Fig. 2-6 Connecting the power cord

1  Check that the AC power line complies with the input
rating of the PWR.

The voltage that can be applied is any of the nominal power sup-
ply voltages in the range of 100 VAC to 240 VAC. The frequency
is 50 Hz or 60 Hz.

Turn the POWER switch off.

3 Connect the power cord provided to the AC INPUT
terminal block on the rear panel as shown in Fig. 2-6.

4  Attach crimping terminals at the switchboard end of
the power cord.

Turn the switchboard breaker off.

6 Connect the power cord to match the L, N, and @
(GND) of the switchboard.

PWR 2-9



2. Installation and Preparation

2.5 Turning the Power On

Turn the power on without the load connected.

/NCAUTION « The CONFIG parameters can be set so that the out-
put is automatically turned on when the POWER
switch is turned on. When this function is enabled,
the PWR powers up with the output turned on even if
the output was off when the PWR was turned off the
last time. There is a possibility that a load may break,
if you connect a different load and turn the POWER
and output on simultaneously without changing the
OVP and OCP settings to appropriate values.

1 Turn the POWER switch off.
Check that the power cord is correctly connected.

Turn the POWER switch on.

Push the (| ) side of the POWER switch to turn the PWR on.

If an odd sound, odd odor, fire, or smoke occurs around or in the
PWR, remove the power plug from the outlet or turn the switch-
board breaker off.

The voltmeter and ammeter show the firmware version for
approximately 1 second. After a few seconds, the PWR is ready
for operation (displays the output value).

The PWR is ready for use.

Cr
'

-

]
J

=

-

Viw
OUTPUT

-

]
(N

-
-

]
!

-
-
-

Alw
Fig. 2-7 Version display at power-on (ver.1.00
example)
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2. Installation and Preparation

If the POWER switch is turned on for the first time after pur-
chasing the PWR, the PWR starts up in a factory default condi-
tion. For all other cases, the PWR starts up using the settings
that existed when the POWER switch was turned off the last
time.

M Inrush current

An inrush current flows when the POWER switch is turned on.
If you are planning to use several PWRs and turn on their
POWER switches simultaneously, check that the AC power line
or the switchboard has sufficient capacity. For the inrush cur-
rent of each model, see Chapter 8, “Specifications.”

Turning the POWER switch off
Push the (O) side of the POWER switch to turn the PWR off.

The PWR stores the panel settings (excluding output on/off
condition) immediately before the POWER switch is turned off.
For these items, the PWR starts up using the settings that
existed when the POWER switch was turned off the last time.

If the POWER switch is turned off immediately after changing
the settings, the last settings may not be stored.

/NCAUTION « When turning the POWER switch off and then back

on, allow at least 10 seconds after the panel display
lights out. Repeated on/off of the POWER switch at
short intervals can cause damage to the inrush cur-
rent limiter and shorten the service life of the
POWER switch and internal input fuse.

PWR



2. Installation and Preparation

This page has been intentionally left blank.
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Connecting the Load

This chapter describes the consideration to be given to
the load, explains how to connect the load wires, and
explains how to connect to the output terminals.



3. Connecting the Load

3.1

Load Considerations

Note that the output will become unstable if the following types
of loads are connected.

* Load current with peaks and pulse-shaped load current.
¢ Load that generates reverse current to the power supply.
* Load with accumulated energy.

Load current with peaks and pulse-shaped load current

The PWR indicates mean values. Even when the indicated
value is less than the preset current value, the peak values may
actually exceed the preset current value. If this happens, the
PWR is instantaneously put into constant-current operation
mode, and the output voltage drops accordingly.

For these types of loads, you must increase the preset current
value or increase the current capacity.

-=-- Preset constant current value -- Preset constant current value
..... Ammeter reading (average value) - Ammeter reading (average value)

Fig. 3-1

Load current with peaks Fig. 3-2 Pulse-shaped load current

Load that generates reverse current to the power supply

The PWR cannot absorb reverse current from the load. Therefore, if
a regenerative load (such as an inverter, converter, or transformer) is
connected, the output voltage increases and becomes unstable.

For these types of loads, connect a resistor (Rp) as shown in Fig
3-3 to bypass the reverse current. However, the amount of cur-
rent to the load decreases by Irp.

/NCAUTION . Select a resistor with sufficient rated power for Ro. If

a resistor with insufficient rated power for the circuit
is used, Rp may burn out.

3-2
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3. Connecting the Load

i ] e 0o ';
| '
: Eo/7I Rop i !

! = I
P - T_._._ |
Equivalent circuit of the PWR Regenerative load

s T ey < EM

3€ — rplAl

§_§ 0 T oo Ro: Reverse current bypass dummy load
g g Eo: Output voltage

-lo Reverse current Irp: Max. reverse current

Fig. 3-3 Remedy for regenerative load

Load with accumulated energy

Connecting a load with accumulated energy, such as a battery,
to the PWR may cause current to flow from the load to the
internal circuit of the PWR. This current may damage the PWR
or degrade the service life of the load.

For this type of loads, connect a reverse-current-prevention diode
(Drp) between the PWR and the load in series as shown in Fig 3-4.

/NCAUTION « To protect the load and the PWR, select a Dre that
complies with the following conditions.
Reverse voltage withstand capacity of at least
twice the rated output voltage of the PWR.
Forward current capacity that is 3 to 10 times
the rated output current of the PWR.
A diode with small loss.

* Be sure to take into account the heat generated by Drr
Drp may burn out without adequate heat dissipation.

i ) DRP [ |

PWR Load with accumulated energy
Fig. 3-4 Remedy against load with accumulated energy

PWR 3-3



3. Connecting the Load

3.2 Load Wire

Note the following points concerning the wire used to connect
the load.

NN o To prevent fire, use a load wire with sufficient

current capacity with respect to the rated output
current of the power supply.

¢ Possible electric shock. Use a load wire with a
higher voltage rating than the isolation voltage
of the PWR. For the isolation voltage of each
model, see Chapter 8 “Specifications.”

H Current capacity of the load wire

If the current rating exceeds the maximum rated output current, the
wire will remain intact even if the load is short-circuited. Load wires
must be rated to carry the maximum rated output current of the PWR.

H Allowable current of the wire dependent on the max-
imum allowable temperature of the cable insulation

The wire temperature is determined by a current-caused resis-
tance loss, ambient temperature, and thermal resistance to the
outside. Table 3-1 shows the allowable capacity of current that
can flow through a heat-resistant PVC wire (single wire) having
a maximum allowable temperature of 60 °C when the wire is
stretched horizontally in the air at an ambient temperature of 30
°C. If the condition is such that PVC wires with lower heat-
resistant temperature are used, ambient temperature exceeds 30
°C, or the wires are bundled resulting in low heat radiation, the
current capacity needs to be reduced.

B Taking measures against noise

When connecting wires that have the same heat-resistant tempera-
ture, more current can flow by separating the wires to make heat
radiation as great as possible. However, installing the + (pos.) and -
(neg.) output wires side by side or bundling them together is more
effective against unwanted noise. The Kikusui-recommended cur-
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3. Connecting the Load

rents shown in Table 3-1 are allowable current values that have
been reduced in consideration of the potential bundling of load
wires. Use these values as a guideline when connecting load
cables.

M Limitations of the sensing function

All wires have resistance. The voltage drop in wires becomes greater
as the wire becomes longer or the current becomes larger. This
results in the voltage applied at the load end to be smaller. The PWR
has a sensing function that compensates for this voltage drop up to
approximately 0.6 V for a single line. If the voltage drop exceeds this
level, wires having a greater sectional area should be used.

Table 3-1 Nominal cross-sectional area of wires
and allowable currents

ol [ e [ ouane | Suront e
tional Area | AWG  tional Area) | Current '[A] by Kikusui
[mmZ] [mm?2] TE= e [A]
2 14 (2.08) 27 10
35 12 (3.31) 37 -
55 10 (5.26) 49 20
8 8 (8.37) 61 30
14 6 (13.3) 88 50
22 4 (21.15) 115 80
30 2 (33.62) 139 -
38 1 (42.41) 162 100
50 1/0 (53.49) 190 -
60 2/0 (67.43) 217 ;
80 3/0 (85.01) 257 200
100 4/0 (107.2) 298 -
125 - - 344 -
150 - - 395 300
200 - - 469 -

*1. Excerpts from Japanese laws related to electrical equipment.

3-5



3. Connecting the Load

3.3 Connecting to the Output Terminal

3.3.1

Connecting to the Output Terminal on the
Rear Panel

ANTZNNE « possible electric shock. Be sure to turn the

POWER switch off before touching the output
terminal on the rear panel. Be sure to attach the
OUTPUT terminal cover after wiring the load.

3-6

The chassis connection wire is not included. If you are using
the chassis connection wire that comes with the analog remote
control connector kit (OPO1-PAS), you can use it immediately
as it is already assembled.

1
2

Turn the POWER switch off.

Connect the chassis terminal to either the - (neg.) or +
(pos.) output terminal using the chassis connection wire.

The output terminal has an M3 hole used to connect the chassis con-
nection wire.

If you are not using the optional OPO1-PAS, attach a crimping
terminal to a wire of AWG18 or higher to make the connection.

This M3 screw is fastened to the + (pos.)
terminal before factory shipment. If you want
to connect the chassis connection wire to the
- (neg.) output terminal as shown in the
figure, change it as such.

Fig. 3-5 Connection of the chassis connection
wire (example in which the - (neg.) output
terminal is connected)

Attach crimping terminals to the load wires.

The output terminal on the rear panel has M4- (with taps) and
M8-sized holes for connecting the load wires. Attach the
crimping terminal that matches the screws.

Use crimping terminals that are less than equal to 5.5 mm? with
the M4-sized holes.

PWR
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3. Connecting the Load

Connect the load wire to the output terminal on the rear
panel.

If you are using M8 screws, pay attention to the direction of the
SCrews.

Connection using M4 screws Connection using M8 screws

CrimpinglM4 screw M8 crew

Spring
v~ washer
— Nut
Do not fasten M4 screw without If you do not connect the wire as
attaching the load wire. Otherwise shown, the OUTPUT terminal cover
the threads of the output terminal may hit the M8 screw.

may be damaged.

Fig. 3-6 Connecting the load wire to the output
terminal on the rear panel
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3. Connecting the Load

Attaching the OUTPUT terminal cover

There are two types of OUTPUT terminal covers: bottom cover
and top cover.

1 Insert the hook of the bottom cover into the hole
located above and to the left of the output terminal.

The bottom cover is the one without screws.

2 Align the hook of the bottom cover to the groove located
to the side of the output terminal.

3 Align the bottom cover with the top cover, and fix them in
place using the screws attached to the top cover.

Check that the screws are securely fastened.

Align the protrusion on
the inside to the concavity
of the output terminal

Insert into the hole Bott

in the rear panel ottom cover
Align the top and bottom parts
of the terminal cover and screw
them in place.

Fig. 3-7 Attachment of the OUTPUT terminal cover
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3. Connecting the Load

3.3.2 Connection to the Output Terminal on the
Front Panel

The specifications of the PWR are defined for output terminal on the
rear panel. Those on the front panel may not satisfy the specifications.
[See] Like the output terminal on the rear panel, the chassis terminal is

Fig 3-5 normally connected to either the - (neg.) or + (pos.) output terminal.

* Possible electric shock. Be sure to turn the
POWER switch off before touching the output ter-
minal on the front panel.

Do not use the terminal with the front output termi-
nal cover removed. In addition, be sure to attach
the OUTPUT terminal cover on the rear panel.

* Possible overheating or fire. Do not supply cur-
rents that exceed 30 A from the output terminal on
the front panel on the L type.

If the front output terminal cover is damaged or lost, contact
Kikusui distributor/agent.

[P1-000-408]

Fig. 3-8 Front output terminal cover
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3. Connecting the Load

1 Turn the POWER switch off.
2 Attach crimping terminals to the load wires.

3 Remove the knob and connect the load wire to the output
terminal on the front panel.

4 Attach the knob.

Attach so that the wire passes

through this section. M6 /

Crimping terminal
Fig. 3-9 Connection to the output terminal on the
front panel
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Basic Operation

This chapter describes how to turn on/off the output and
the basic operations that you can carry out from the front
panel.



4. Basic Operation

4.1 Measured Value Display and Setting
Display

[see]

Page 4-13

4-2

The voltage and current displays have the following three
states.

* Measured value display
* Setting display

In addition to the voltage and current displays, OVP/OCP set-
ting, system configuration, and node address displays are avail-
able.

Measured value display

The measured value display shows the present output terminal
voltage and load current. In this state, the SET switch LED is
off.

You can change the voltage or current while viewing the actual
output voltage or output current even with the output turned on.

If you turn the setting knob when the output is off, the SET
switch automatically illuminates even if it is off and the setting
display appears.

onrnna
ooy O
o rm Vv
OUTPUT
cCnrn SET
o Q Switch not illuminated
Alw

Fig. 4-1 Measured value display example

B Power display

Press the PWR DSPL (SHIFT+CURRENT) switch to display
the output power on the ammeter. Press the PWR DSPL
(SHIFT+VOLTAGE) switch to display the output power on the
voltmeter.

PWR



4. Basic Operation

The output power is displayed when the output is on. You can
change the voltage or current while viewing the actual output
power. The output power is a value calculated from the mea-
sured output voltage and measured output current.

The unit (V/w or A/W) to the right of the LED illuminates when
the power is displayed. If you press the VOLTAGE or CUR-
RENT switch when the power is displayed, the power display
position switches.

Press the PWR DSPL (SHIFT+CURRENT or SHIFT+VOLT-
AGE) switch to show the measured value display.

-
-

]
N

‘.
-
-

Y
-
g
-
L)

o pm Vv
OUTPUT

- SET
Q Switch not illuminated

ol
1

-
-
-

]
TR B
d}% llluminated

Fig. 4-2 Power display example
(displaying power on the ammeter)

-
-
-

Setting display

Press the SET switch. The switch LED illuminates, and the
present output voltage or current setting is displayed.

Press the SET switch again to show the measured value display.

./
-

]
(]

-

]
N

]
(]

Viw

OUTPUT
OFF

-

-

-
-
-

-
-
-
-

-

]
(]

[} SET,
—’Q-Switch illuminated

A

c
J.

-

Alw

Fig. 4-3 Setting display example
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4. Basic Operation

4.2 Panel control

[see]

Page 4-11

4-4

For measured value display, setting display, and
OVP/OCP setting value display

Turn the setting knob to change the highlighted digit or higher
digits on the panel display.

The value can be changed regardless of whether the OUTPUT
is on or off.

To set the current to a value greater than 105 % of the rated out-
put current in the extended operating area (L type only), turn
the setting knob while holding down the SHIFT switch. You do
not have to hold down the SHIFT switch when decreasing the
current from a setting greater than or equal to 105 %.

Turn the knob to increase/
decrease the value. Setting knob

0]
Decreasef Q d Increase
Higher digit T Lower digit

Highlighted The value does not change
digit even if you turn the knob.

Fig. 4-4 Example of increasing or decreasing the
setting

To set the voltage, press the VOLTAGE switch. The voltmeter
is highlighted.

To set the current, press the CURRENT switch. The ammeter is
highlighted.

If you turn the setting knob when the output is off on the mea-
sured value display, the SET switch automatically illuminates
even if it is off, and the setting display appears.

B Coarse/Fine

Press the VOLTAGE switch when the voltmeter is highlighted
or the CURRENT switch when the ammeter is highlighted to
switch between coarse and fine.

PWR
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4. Basic Operation

You can also press the setting knob to switch between coarse
and fine.

The highlighted digit varies depending on the model. See Table
4-1. The underlined digit is highlighted.

Table 4-1  Highlighted digit

Model Display Coarse Fine
PWR4ooL | Voltmeter/ 00.00 00.00
Ammeter
PWRgooL | Voltmeter/ 00.00 00.00
Ammeter
Voltmeter 00.00 00.00
PWR1600L
Ammeter 000.0 000.0
Voltmeter 000.0 000.0
PWR400M
Ammeter 0.000 0.000
Voltmeter 000.0 000.0
PWR800M
Ammeter 00.00 00.00
Voltmeter 000.0 000.0
PWR1600M
Ammeter 00.00 00.00
Voltmeter 000.0 000.0
PWR400H
Ammeter 0.000 0.000
Voltmeter 000.0 000.0
PWR800H
Ammeter 0.000 0.000
Voltmeter 000.0 000.0
PWR1600H
Ammeter 00.00 00.00

B For other displays

When showing the system configuration display, use the setting
knob to change the highlighted setting.
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4. Basic Operation

4.3 Output Operation

The OUTPUT switch is a toggle switch. When the output is on,
the OUTPUT ON indicator on the display illuminates; when
the output is off, the OUTPUT OFF indicator illuminates.

When the output is on, the present setting is output. If you change
the setting while the output is on, the change is applied to the output.

onno 0NN
N N R | oo o
ov e <V/v Viw

OUTPUT <=> OUTPUT,

>, OFF <

Press the OUTPUT fmn
cCnrn switch nnNnn
P N | oo o
Alw Alw

Output on Output off

Fig. 4-5 Output indication

Output on/off when power is turned on

By factory default, the output is off when the power is turned
on. You can set the output state at power-on to on (C-4: 1) in the
CONFIG settings.

If you set the output state at power-on to on, check the OVP trip
point setting before you turn off the POWER switch.

If the breaker trip setting that is applied when a protection func-
tion activates is set to “trip” (C-8: 0) and the OVP trip point is
set lower than the output voltage setting, the OVP will activate
every time you turn the POWER switch on and the POWER
switch will turn off.

If the condition above occurs and you are unable to change any of
the settings, turn the POWER switch on while holding down the
OUTPUT switch to power up with the output temporarily turned off.

/NCAUTION . |f the OVP/OCP settings are not appropriate when
you change the load, the load may break.
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4. Basic Operation

4.4 Description of Operation

[see]

Page 4-11

[see]

Page 4-21

PWR

The PWR is a constant voltage/current regulated DC power
supply that is capable of delivering voltages and currents in a
wide operating range within the rated output power. Fig. 4-6
shows the operating area of the 400 W type.

in the figure indicates the rated operating area, and (B indi-
cates the extended operating area. The extended operating area
is valid only on the L type.

If the PWR is configured in way that satisfies the equation out-
put voltage X output current < rated output power, the PWR
operates as a conventional constant voltage/current power sup-
ply.

If the PWR is configured in a way that satisfies the equation
output voltage X output current > rated output voltage, the
actual output is limited by the power limit (approx. 105% of the
rated output power) and the output voltage or output current
varies depending on the load value.

650 - 320 - 80
T > _ i
s 8| §| 8|
=
o o s s i\ Rated output poer (400W) line
o = = 2 g
S o o o |
g i
5 i
=3 I
5 |
(¢} i
200F 64 | 16f--r--------->
N L R i =i
1
ob oLk ol
0 5 25 40 PWR400L
L Il 1
0125 6.25 PWR400M
L 1 1
0 0615 PWR400H

2
Output current [A]

Fig. 4-6 Operating area (400 W type example)



4. Basic Operation

The output current must be derated with respect to the tempera-
ture at ambient temperatures greater than or equal to 45 °C (30
°C when operating in the extended operating area) on the L type
and 40 °C on the M/H type.

Output current [%]
160

Extended operating
area

100
(Rated output current)
80|~ """

Rated operating area

U Y

R

!
T T T
0 10 20 30

0 4'5 5'0 Ambient temp. [°C]
Fig. 4-7 Derating of the output current

4.4.1 Constant Voltage (CV) and Constant Current
(CC) Power Supplies

The PWR has a constant voltage power supply function that
maintains the output voltage at a constant level and a constant
current power supply function that maintains the output current
at a constant level even when the load changes. The condition
in which the PWR is operating as a constant voltage power sup-
ply is called the constant voltage (CV) mode. The condition in
which the PWR is operating as a constant current power supply
is called the constant current (CC) mode. The operation mode
is determined by the following three values.

 Preset output voltage (Vs)
* Preset output current (Is)
¢ Load resistance (RL)

The operation modes are described below.

4-8 PWR



PWR

4. Basic Operation

Ri>Re _RL=Rc

Vmax y ]
vsl 4 p /i i ~|_—Crossover point

[Al= CV mode area
[Bl= CC mode area

R.<Rc /' - Vs = Preset voltage
Is = Preset current
] Rc = Vs/Is (Ohm's Law)
-— RL = Load resistance
! Vmax = Maximum preset voltage
Is Imax Imax = Maximum preset current

Output voltage Vout

Output current lout

Fig. 4-8 Constant voltage operation and constant
current operation

Fig. 4-8 shows the operation modes of the PWR. We denote the
load resistance as RL and the resistance calculated from the pre-
set current and voltage as Rc (Rc = Vs/Is). The power supply is

designed so that it operates in CV mode in area |A and CC mode

in area B). The boundary is the line defined by RL = Rc. This line
represents the load at which the output voltage and the preset
voltage are equal and the output current and preset current are
equal. If load resistance RL is greater than resistance Rc, the

operating point is in area |A], and the PWR operates in CV mode
(point p). In this case, preset current Is is the current limit.

When operating in CV mode, the output voltage is maintained
at the preset voltage. Output current I is determined by the rela-
tionship defined by the equation I = Vs/RL. It is a current less
than current limit Is. In this mode, the actual current that flows
is not necessarily equal to the specified value.

For loads in which transient peak current flows, preset current Is
must be set so that the peak value does not reach the current limit.

Conversely, if load resistance RL is less than resistance Rc, the

operating point is in area [BJ, and the PWR operates in CC mode
(point q). In this case, preset voltage Vs is the voltage limit.

When operating in CC mode, the output current is maintained
at the preset current. Qutput voltage V is determined by the
relationship defined by the equation V =1Is X RL. It is a voltage
less than voltage limit Vs. In this mode, the actual voltage that
is applied is not necessarily equal to the specified value.



4. Basic Operation

For loads that generate transient surge voltage, preset voltage
Vs must be set so that the surge voltage does not reach the volt-
age limit.

B Crossover point

CV mode and CC mode switch automatically according to the
changes in the load. The point at which the mode switches is
called the crossover point.

For example, if the load changes and the output current reaches
the current limit when operating in CV mode, the operation
mode automatically switches to CC to protect the load. Likewise,
if the output voltage reaches the voltage limit when operating in
CC mode, the operation mode automatically switches to CV.

CV and CC mode operation example

This section uses a power supply with a rated output voltage of
100 V and a rated output current of 10 A as an example.

A load resistance (RL) of 8 Q is connected to the output termi-
nals of the power supply. The output voltage and output current
are set to 30 V and 5 A, respectively. In this case, Rc = 30 V/5
A =6 Q. Since, 8 Q is greater than 6 £ (RL > Rc), the operation
mode is CV. If you want to increase the voltage in CV mode,
the voltage can be increased up to the voltage defined by the
following equation: Vs = Is X RL. Substituting the values, we
obtain Vs = 5A x 8 Q =40 V. If you try to increase the voltage
above this point, the crossover point is reached, and the opera-
tion mode automatically switches to CC mode. To maintain CV
mode, increase the current limit.

Next a load resistance (RL) of 5 € is connected to the output
terminals of the power supply. The output voltage and output
current are set to 30 V and 5 A, respectively. In this case, Rc =
30 V/5 A =6 Q. Since, 5 Q is greater than 6 Q (RL < Rc), the
operation mode is CC. If you want to increase the current in CC
mode, the current can be increased up to the current defined by
the following equation: Is = Vs/RL. Substituting the values, we
obtain Is = 30 V/5 Q = 6 A. If you try to increase the current
above this point, the crossover point is reached, and the opera-
tion mode automatically switches to CV mode. To maintain CC
mode, increase the voltage limit.

PWR



4. Basic Operation

4.4.2 Extended operating area (L type only)

Of the output current setting range of the PWR as illustrated in
Fig. 4-9, the range between the rated output current and the
maximum output current (160 % of the rating) is the extended
operating area.

Output voltage [V]

80 ——«— Rated output voltage

Rated output power line

Rated output current
Continuous extended operating area

" Intermittent extended operating area
Rated operating area

16 ,——Maximum output current
10 ¥
Extehded ‘
{ { operating area ‘ { PWR400L
0 5 10 20 25 30 40 50
f f f f f | PWR800L
10 20 40 50 60 80 100
| | | f | J PWR1600L
20 40 80 100 120 160

Output current [A]

Fig. 4-9 Extended operating area

[see) The specifications of load fluctuation, input fluctuation, ripple/
noise, and so on are not met in the extended operating area. The
extended operating area is divided into the continuous extended
operating area and the intermittent extended operating area
with the limitations listed below.

Fig. 4-10

» Continuous output is possible in the continuous extended
operating area. However, at ambient temperatures greater
than or equal to 30 °C, the output current must be derated
with respect to the temperature.

* The output duration is limited in the intermittent extended
operating area. See Table 4-2.

When using the PWR in the extended operating area, pay atten-
tion to the ambient temperature, preset current, and output
duration.
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4. Basic Operation

The ALM LED blinks when operating in the extended operat-
ing area. In this case, the ALM signal is not output.

Output current [%]

160—————————— X"ttty
Intermittent extended Extended
operating area operating

120 area

100 | Continuous extended operating area
(Rated output current) |

=10

Rated operating area

e

1
I T I 1
0 10 20 30 40 45 50

Ambient temperature [°C]

Fig. 4-10 Derating of the output current (L type)

Table 4-2  Guideline of the time duration of oper-
ation in the intermittent extended
operating area

Maximum Output Duration ! Pause Duration

At least twice the output

10 minutes duration

*1. When operating by itself with no devices that generate
heat around the PWR.

INOTE  If you attempt to output a current exceeding the condi-
tions of use as described above, the internal protection
function trips, and the OUTPUT is turned off.

* When rack mounting multiple PWRs, pay attention to the
ambient temperature and the output current derating.
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4.5 Using the PWR as a CV or CC Power

[see]

Page 4-4

[s52]

Page 4-2

PWR

Supply (Setting the Output Voltage and Current)

When using the PWR as a constant voltage power supply, the
preset current is the limit that can flow through the load.

When using the PWR as a constant current power supply, the
preset voltage is the limit that can be applied to the load.

If the specified limit is reached, the operation mode automati-
cally switches. If the operation mode switches, the CV and CC
indicators on the display change to indicate the switch.

1 Turn the POWER switch off,
2 Connect the load to the output terminal.

3 Turn the POWER switch on.

If the OUTPUT ON indicator on the display is illuminated, press
the OUTPUT switch to turn the output off.

4 Press the SET switch to show the setting display.
The SET switch illuminates.

Use the VOLTAGE switch and setting knob to set the voltage.
6  Use the CURRENT switch and setting knob to set the current.

T Press the OUTPUT switch to turn the output on.

The SET switch turns off, and the OUTPUT ON indicator on the dis-
play illuminates. Voltage/current is delivered to the output terminal.
The CV indicator on the display illuminates when the PWR is operat-
ing as a constant voltage power supply. The CC indicator illuminates
when the PWR is operating as a constant current power supply.

(3]

You can change the actual output voltage or output current
while viewing the value even with the output turned on by car-
rying out step 5 and step 6 .

You can also change the actual output voltage or output current
while viewing the power.

The internal capacitor is charged when the output is turned on.
Depending on the preset current, the PWR may instantaneously
enter CC mode.
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4. Basic Operation

4.6 Protection Function and Alarm

4.6.1

[see]

Page 4-26

The PWR is equipped with the following protection function.
¢ Overvoltage protection (OVP)
e Qvercurrent protection (OCP)
¢ Overpower protection (OPP)
* QOverheat protection (OHP)
¢ Shutdown (SHUT)
* Power limit (POWER LIMIT)

Alarm occurrence and release
Alarm occurrence

When a protection function activates, the PWR behaves as follows:

F NN

' -, -
oo

-y

Viw

OUTPUT
OFF  ALM

L Alw
Fig. 4-11 Alarm indication (OHP example)

* Output off (excluding the case when the power limit trips).

For the overvoltage protection (OVP), overcurrent protection
(OCP), overpower protection (OPP), and shutdown (SHUT),
you can select breaker trip in the CONFIG settings.

* The ALM indicator on the front panel display illuminates or blinks.
The ALM indicator illuminates approximately 0.5 to 3 sec-
onds even if the breaker trips.

* The alarm signal is output from pin 20 of the J1 connector
(excluding the case when the power limit trips).

The alarm signal is delivered approximately 0.5 to 3 seconds
even if the breaker trips.

The ALM LED blinks when operating in the extended operat-
ing area. In this case, the ALM signal is not output.

PWR
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H Breaker trip function when the OVP, OCP, OPP, or
SHUT is activated

You can select whether to trip the breaker (C-8: 0/1) when the
OVP, OCP, or OPP function activates or when a shutdown sig-
nal is applied.

The breaker trip function is common to OVP, OCP, OPP, and
SHUT. It cannot be set separately by protection function.

Clearing the alarm

If you cannot clear the alarm even when all of the causes of the
alarm are eliminated, the PWR may have malfunctioned. If this
happens, stop using the PWR and contact your Kikusui agent or
distributor.

B When the breaker trips (when the POWER switch
turns off)

After eliminating the cause of the alarm, turn on the POWER switch.

B When the output turns off

Turn off the POWER switch, eliminate the cause the alarm, and
then turn the POWER switch back on.

Alarm signal

The alarm signal output is isolated from other terminals by an
open-collector photocoupler.

Maximum voltage: 30 V

Maximum current: 8§ mA

J1 connector

ALM STATUS

LN

sTaTUS com (17—

I_ PWR

Fig. 4-12 Alarm signal
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4.6.2 Overvoltage protection (OVP) and overcurrent

[see]

Page 4-26

protection (OCP)

The overvoltage protection (OVP) and overcurrent protection
(OCP) functions activate under the following conditions.

Conditions in which the OVP is activated

* When the output terminal voltage exceeds the specified
voltage (OVP trip point).

* When the sensing cable comes loose.

e When there is a problem with the load or the PWR.

Conditions in which the OCP is activated

* When the output current exceeds the specified current
(OCP trip point).

¢ When there is a problem with the load or the PWR.

You must set appropriate values for the OVP and OCP trip
points. Be sure to first set the OVP and OCP trip points appro-
priate for the load immediately after installing the PWR or
changing the load.

You can select whether to trip the breaker (C-8: 0/1) when the
OVP or OCP function activates.

Setting the trip points

You can set the trip points regardless of whether the output is
on or off.

The OVP function of the PWR operates against the output ter-
minal voltage. If you want to activate the function on the volt-
age across the load, set the OVP trip point by considering the
voltage drop in the load wire.

Table 4-3  OVP trip point range

Type OVP Trip Point Range
L type 8.0Vto88.0V
M type 32.0V1t0352.0V
H type 65.0Vto715.0 V

PWR
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Table 4-4  OCP trip point range
OCP Trip Point OCP Trip Point

Model Range Model Range
PWR400L |2.50 Ato 44.00 A PWR400M |0.625 Ato 6.875 A
PWRS800L |5.00 Ato 88.00 A PWR800OM |1.25At0 13.75 A
PWR1600L [ 10.00 Ato 176.0 A| | PWR1600M |2.50 A to 27.50 A
PWR400H |0.20At02.20 A
PWR800H |0.40Ato4.40A
PWR1600H | 0.80 A to 8.80 A

Alw

OVP
Fig. 4-13 OVP/OCP setting value display example

H Setting the OVP trip point

1 Press the OVP switch.

The voltmeter shows the setting, and the ammeter shows “OVP.”
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2 Use the VOLTAGE switch and setting knob to set the
OVP trip point.
If the output is on and the OVP trip point is set lower than the

preset output voltage, the OVP trips, and the output turns off or
the POWER switch turns off.

3 Press the OVP switch to exit from the OVP setup.

The measured value display appears.
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[see]

Page 4-4

[see]

Page 4-25

5]

Page 4-4

H Setting the OCP trip point

1

Press the OCP (SHIFT+OVP) switch.

The ammeter shows the setting, and the voltmeter shows “OCP.”

Use the CURRENT switch and setting knob to set the
OCP trip point.

If the output is on and the OCP trip point is set lower than the
preset output current, the OCP trips, and the output turns off or
the POWER switch turns off.

Press the OCP (SHIFT+OVP) switch to exit from the
OCP setup.

The measured value display appears.

Checking the OVP or OCP operation

The OVP or OCP is a function for protecting the load. Once
you set the OVP or OCP trip point, check that the OVP or OCP
works before you connect the load by carrying out the proce-

dure below.

1 Check that the output status setting at power-on is
set to “output off at power-on” (C-4: 0).

2 Check that the load is not connected to the output
terminal.
If it is, turn the POWER switch off and disconnect the load.
Then, turn the POWER switch on.

3 Press the OUTPUT switch to turn the output off.
The OUTPUT OFF indicator on the display illuminates.

4  set the output voltage to a value less than the
OVPtrip point.

9 Press the OUTPUT switch to turn the output on.

The OUTPUT ON indicator on the display illuminates.

PWR
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4. Basic Operation

Turn the setting knob slowly clockwise, and check
that the output turns off or the breaker trips when the
output voltage exceeds the preset OVP trip point.

Turn the POWER switch off.
Short the output terminal.
Turn the POWER switch on.

Set the output voltage to a value less than the OVP
trip point.

Set the output current to a value less than the OCP
trip point.

Press the OUTPUT switch to turn the output on.
The OUTPUT ON indicator on the display illuminates.

Turn the setting knob slowly clockwise, and check
that the output turns off or the breaker trips when the
output current exceeds the preset OCP trip point.

Set the output current to a value less than the OCP
trip point.
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4.6.3 Other Protection Functions

[see]

Page 4-26

4-20

Overpower protection (OPP)

This function is activated when a condition that exceeds
approximately 110 % of the rated output power persists for a
certain period (approximately 2 seconds) such as due to a tran-
sient load change.

You can select whether to trip the breaker (C-8: 0/1) when the
OPP function activates.

Table 4-5  OPP value (fixed)

Type OPP Value
400 W type 440 W
800 W type 880 W
1600 W type 1760 W

Overheat protection (OHP)

This function protects the PWR with turning off the output
when the internal temperature rises abnormally.

The OHP is activated under the following conditions.

¢ When the PWR is operated outside its operating tempera-
ture range (0 °C to +50 °C).

e When the PWR is used with the intake or exhaust port
blocked.

* When the fan motor stops.

If you turn the POWER switch back on without correcting the
condition that caused the OHP, the OHP will be activated again.

PWR



[see]

Page 5-21

[see]
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Shutdown (SHUT)

Shutdown is not activated as a result of the PWR detecting an
error. It is a function used to turn off the output by applying an
external signal to the J1 connector on the rear panel when an
abnormal condition occurs.
You can select whether to trip the breaker (C-8: 0/1) when the
shutdown signal is applied..

Power limit (PL:POWER LIMIT)

This function varies the output voltage or output current
according to the changes in the load resistance. It limits the out-
put power at approximately 105 % of the rated output power
and does not turn the output off.

The ALM indicator blinks while the power limit is activated. In
this case, the alarm signal is not output.

Table 4-6  Power limit value (fixed)

Type Power Limit Value
400 W type 420 W
800 W type 840 W
1600 W type 1680 W
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4.7 CONFIG Settings

CONFIG settings are used to set the system configuration of
the PWR. You can set or display the parameters in Table 4-7 in
the CONFIG settings.

- Parameter number

pmEsmm——— Preset number

-

Fig. 4-14 CONFIG setting/display example

* Parameter number
Displays the parameter number on the voltmeter.
* Preset number
Displays the CONFIG parameter setting as a value with the

lowest 2 digits of the ammeter.

Table 4-7  CONFIG parameter number and setting

PﬁLa:begfr CONFIG Parameter
C-1 CV control source setting.
C-2 CC control source setting.
C-3 Remote sensing setting.
C-4 Output status setting at power-on.
C-5 Serial/parallel master-slave operation setting.
C-6 External control logic setting of the output on/off.
C-7 Termination setting during remote control
C-8 Breaker trip setting when the protection function trips.
C-9 Status signal setting of the power on/off.
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Setting the system configuration

Set the system configuration of the PWR.

1

While holding down the CONFIG switch, turn on the
POWER switch.

Keep holding down the CONFIG switch until the voltmeter dis-
plays “ConE.”
The CONFIG switch illuminates, and a parameter number highlighted.

Turn the setting knob to select the parameter number
you want to set.

Press the CURRENT switch to select the preset number.
The preset number is highlighted.

Turn the setting knob to select the preset number you
want to set.

To continue setting the system configuration, press
the VOLTAGE switch to select the CONFIG parame-
ter number. Then, repeat steps step 2 to step 4 .

When you are done, turn off the POWER switch.

The specified operating conditions are stored by the PWR when
the POWER switch is turned off.

Checking the system configuration

Check the system configuration of the PWR.

1

Press the CONFIG switch when the POWER switch
is turned on.

The CONFIG switch illuminates..

Turn the setting knob to select the parameter num-
ber, and check the preset number.

The setting corresponding to the parameter number is displayed with
the lowest 2 digits on the ammeter. The CURRENT switch is invalid.

Press the CONFIG switch to end the CONFIG display.
The CONFIG switch turns off, and the measured value display appears.
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CONFIG parameter details
The details of the CONFIG parameters are described below.

C-1 CV control source setting

[See) Selects the constant voltage control mode.
Page 5-10 Preset o
Page 5-12 Number Description
0 Panel control (Factory default)
1 External voltage control

2 External resistance control 10 k€2 — MAX OUT

External resistance control 10 kQ2 — 0 OUT (FAIL

8 SAFE)

C-2 CC control source setting

[See] Selects the constant current control mode.
Page 5-16 Preset o
e Description
0 Panel control (Factory default)
1 External voltage control

2 External resistance control 10 kQ — MAX OUT

External resistance control 10 k€2 — 0 OUT (FAIL
SAFE)

3

C-3 Remote sensing setting

[see] Selects whether to perform remote sensing.
Page 4-28 Preset -
Number Description
0 Disable remote sensing. (Factory default)
1 Enable remote sensing.
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[see]

Page 6-6
Page 6-13

[see]

Page 5-18

PWR

4. Basic Operation

C-4 Output status setting at power-on

Sets the output state when the POWER switch is turned on.
This setting is invalid when the output is turned off using an
external contact.

Preset _

T Description
0 Output is off at power-on. (Factory default)
1 Output is on at power-on.

C-5 Serial/parallel master-slave operation setting

Sets the PWR condition during master-slave series/parallel
operation. Select O for independent operation.

NPJriSbeetr Description
0 Master unit or independent operation. (Factory
default)
1 Slave unit during parallel operation.
2 Slave unit during series operation (L type only).

C-6 External control logic setting of the output
on/off

Sets the logic used to control the output on/off using an external
contact (J1 connector).

Select 0 when not controlling the output on/off with an external
contact.

Preset _r
Number Description
0 Turn the output on with a high signal. (Factory
default)
1 Turn the output on with a low signal.

4-25



4. Basic Operation

C-7 Termination setting during remote control

Turns on/off the termination for remote control.

Preset

Number Description

0 Termination: Off (Factory default)

1 Termination: On

C-8 Breaker trip setting when the protection
function trips

[see) Sets whether to trip the breaker (turn the POWER switch off)
when the OVP (overvoltage protection), OCP (overcurrent pro-

Page 5-21 . . . .
g tection), OPP (overpower protection) is activated or when an
external shutdown (SHUT) signal is applied.
Preset e
Number Description
0 Trip (turn the POWER switch off). (Factory default)
1 Not trip (turn the output off).
C-9 Status signal setting of the power on/off
[See) Sets whether to output a low level signal when the power is on
a 5.03 Of when the power is off when monitoring the PWR power on/
off status externally (through the J1 connector).
Preset _
Number Description
0 Output a low level signal while the power is on

(PWR ON STATUS). (Factory default)

Output a low level signal for 0.5 s to 3 s when the
power is off (PWR OFF STATUS).
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4.8 Lock Function

PWR

The PWR has a lock function that prevents the settings from
being changed inadvertently.

When the panel lock is enabled (LOCK switch illuminates), the
switches on the front panel (excluding the OUTPUT switch)
and the setting knob are disabled.

1 Setall the required parameters such as the output
voltage and output current.

2  Press the LOCK switch.
The LOCK switch illuminates, and panel lock is enabled.

Press the LOCK switch again to release the panel lock.
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4.9 Remote Sensing Function

The remote sensing function is used to reduce the influence of
voltage drops due to the load wire resistance and stabilize the
output voltage across the load.

The remote sensing function of the PWR can compensate up to
approximately 0.6 V for a single line. Select a load wire with
sufficient current capacity so that the voltage drop in the load
wire does not exceed the compensation voltage.

To perform remote sensing, an electrolytic capacitor may be
required at the sensing point (load terminal).

Connecting the sensing cable

NGNS Possible electric shock or damage to the internal

circuitry.
* Never wire the cable to the sensing terminals
while the POWER switch is turned on.

* Use sensing wires with a higher voltage rating
than the isolation voltage of the PWR. Protect
the uncovered section of the shielded wire by
using insulation tubes with a withstand voltage
greater than the isolation voltage of the PWR.
For the isolation voltage of each model, “see
Chapter 8 “Specifications.”

¢ To turn on/off the power supplied to a load using
a mechanical switch, provide additional
switches between the sensing cables as shown
in Fig. 4-16 and turn on/off the power and remote
sensing cables simultaneously. Be sure to turn
off the OUTPUT switch or POWER switch before
turning on/off the mechanical switch.

4-28

If the sensing cables come loose, the output voltage across the
load cannot be stabilized and may cause excessive voltage to be
applied to the load. If an appropriate OVP trip point is set, the
OVP trips and prevents excessive voltage output.
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[See] After you are done using the remote sensing function, remove
a 4-23 the sensing wires, and be sure to turn off remote sensing in the
CONFIG settings (C-3: 0).
PWR
+
-- +
| Load Z]Z C
| Connect an electrolytic
Sensing terminal [ | capacitor as necessary.
2-core shielded wire
Fig. 4-15 Remote sensing connection
[See] 1 Turn on remote sensing through CONFIG settings
Page 4-23 (C-3:1).

2 Turn the POWER switch off.

3 As shown in Fig. 4-15, connect the sensing cable
between the sensing terminal and the load terminal.

To decrease output ripple voltages resulting from inductive
effects, use a two-core shielded wire for the sensing cables. Con-
nect the shield to the - (neg.) terminal.

If you cannot use shielded wires, twist the + (pos.) and - (neg.)
wires thoroughly.
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4-30

H Electrolytic capacitor connected at the load end

If the inductance in the wire is large, the following symptoms
may appear.
* Oscillation

If the wiring cable to a load is long, the phase shift caused by

the inductance and capacitance of the wiring becomes non-
negligible, thereby causing oscillation.

* Fluctuating output

If the load current changes suddenly to pulse form, the out-
put voltage may increase due to the effects from the induc-
tance component of the wiring.

Twisting the load wires reduces the inductance, thereby stabi-
lizing the output. However, if this does not solve the problem,
connect an electrolytic capacitor at the load end.

Electrolytic capacitor required
Capacitance: 0.1 pF to several hundred pF

Withstand voltage: Greater than or equal to 120 % of the
rated output voltage of the PWR

B When inserting a mechanical switch between the
PWR and the load

If you are using a mechanical switch that is inserted between
the PWR and the load to turn on/off the connection between
them, insert a switch also in the sensing cable as shown in Fig.
4-16 and turn on/off the load wire and the sensing cable simul-
taneously. Be sure to turn off the OUTPUT switch or POWER
switch before turning on/off the mechanical switch.

Fig. 4-16 On/off using the mechanical switch

PWR
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4.10 Factory Default Settings

PWR

Turning ON the POWER switch while holding down the
SHIFT switch initializes the settings to factory default (exclud-
ing the node address setting).

If you want to reset all the settings to factory default, set the node
address to 5 after carrying out the initialization procedure above.

The factory default settings are given in the tables below.

Table 4-8  Basic settings
Basic item Setting
Output voltage oV

Output current

105 % of the rated output current

OVP (overvoltage

protection)

110 % of the rated output voltage

OCP (overcurrent

176 % of the rated output current (L type)

protection) 110 % of the rated output current (M/H type)
Table 4-9  CONFIG settings (values are all zeroes)
Parameter .
" - CONFIG parameter Setting
C-1 CV control source Panel control
C-2 CC control source Panel control
C-3 Remote sensing Disable
C-4 Output status setting at power-on | Output is off at power-on.
C5 Serial/parallel master-slave Master unit or independent
operation operation.
External control logic setting of | Turn the output on with a high
C-6 .
the output on/off signal.
c-7 Termination during remote off
control
Breaker trip when the .
c-8 protection circuit is activated Trip
C-9 Status signal of the power on/off Outputa IO.W level signal while
the power is on.
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External Control

This chapter describes external control and external mon-
itoring using the J1 connector.



5. External Control

5.1 Overview of External Control
The J1 connector on the rear panel of the PWR can be used to
perform external control listed below.
* Output voltage control
Control using external voltage or external resistance
* OQutput current control
Control using external voltage or external resistance
* Output on/off using external contact

* Shutdown using external contact

5.2 J1 connector

At the factory shipment, the protection socket is attached to the
J1 connector. Keep this protection socket and be sure to attach
when the J1 connector is not used. If the protection socket is
damaged or lost, contact Kikusui distributor/agent.

® [84-49-0110]

Fig. 5-1  Protection socket

NN possible electric shock.

* The J1 connector contains pins that are at the
same electric potential as the output terminal. If
you are not using the J1 connector, be sure to
insert the protective socket provided.

* Be sure to use the protective cover on the sockets.

The connector parts needed to connect the J1 connector (stan-
dard MIL connector) are not provided. Table 5-1 shows the
tools an parts that are needed.
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For information on how to obtain the tools and parts, contact
your Kikusui agent or distributor.

An optional OP01-PAS Analog Remote Control Connector Kit
is available for making the connection.

Fig.

Table 5-1  Connector parts by Omron needed to
connect the J1 connector

Kikusui Parts

No. Notes

Product Model

Single contact
connection tool

Contact removal tool | XY2E-0001 Y2-070-002 | —

Recommended wire size
AWG24 (UL-1061)

Socket XG5M-2632-N | 84-49-0160 | MIL standard type socket

XY2B-7006 Y2-070-001 | —

Pin (contact) XG5W-0031 84-49-0100

Protection cover

: XG5S-1301 84-49-0161 | -
(semi cover)

For details on how to use the tools, read the catalog by Omron.

J1 connector arrangement

J1
1 2
5 6
9 10
[ 14
17 18
21 2
2% %

Fig. 5-3 J1 connector
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Table 5-2  J1 connector arrangement

Pin
No.

Signal Name

Description

ACOM

An analog signal common for pins 4 to 9.

Connected to the negative electrode (-S) of the sensing
input when remote sensing is used; connected to -
(neg.) output when remote sensing is not used.

D COM

A digital signal common for pins 3 and 10.

Connected to the negative electrode (-S) of the sensing
input when remote sensing is used; connected to -
(neg.) output when remote sensing is not used.

OUT ON/OFF
CONT

Output on/off terminal.

Turns off when a low (or high) TTL level signal is
applied. The internal circuit is pulled up to +5 V through
10 kQ .

EXT V CV CONT

External voltage control of the output voltage.
(0 % to 100 % of the rated output voltage in the range of
0Vto10V).

EXT V CC CONT

External voltage control of the output current.
(0 % to 100 % of the maximum output current in the
range of 0 Vto 10 V).

EXT R CV CONT

External resistance control of the output voltage.

0 % to 100 % of the rated output voltage in the range of
0 kQ to 10 kQ or

100 % to 0 % of the rated output voltage in the range of
0 kQ to 10 kQ2.

EXT R CC CONT

External resistance control of the output current.

0 % to 100 % of the rated output current in the range of
0 kQ to 10 kQ or

100 % to 0 % of the rated output current in the range of

0kQto 10 kQ .

V MON

Output voltage monitor (outputs 0 % to 100 % of the
rated voltage using 0 V to 10 V).

I MON

Output current monitor (outputs 0 % to 100 % of the
maximum current using 0 V to 10 V).

10

SHUT DOWN

Shutdown

(Turns the output or POWER switch off when a low TTL
level signal is applied. The internal circuit is pulled up to
+5 V through 10 kQ).

11

SER IN+

Positive electrode input terminal during master-slave
series operation.

12

PRL IN+

Positive electrode input terminal during master-slave
parallel operation.

PWR
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Elg Signal Name Description

Negative electrode input terminal during master-slave
13 |S/PIN- > !

series/parallel operation.

14 |comP IN Correction sigr)al input terminal during master-slave

parallel operation

15 |NEXT PRL OUT+ Posjtive electrode output terminal to the next device

during master-slave parallel operation.

16 |NEXT cOMP OUT Cor.rection signal output terminal tq the next device

during master-slave parallel operation.

17 |STATUS COM Common for status signals from pin 18 through 22.

18 |cv STATUS Turns on during CV operation ”

(open collector output by a photocoupler).
19 |cc sTaTUS Turns on during CC operation "
(open collector output by a photocoupler).
Turns on when the OVP, OCP, OPP, or OHP trips or

20 |ALM STATUS when a shutdown signal is applied (open collector out-

put by a photocoupler)*2

21 |OUT ON STATUS Turns on when the output is on .

(open collector output by a photocoupler)
PWR ON STATUS (C-9:0):Outputs a low level signal
when the power is on.

0o |PWRON/OFF  Ip\wR OFF STATUS (C-9:1):Output a low level signal for

STATUS approximately 0.5 to 3 s when the power is turned off.
(open collector output by a photocoupler)*z' "3

23 |SER OUT+ Pog,itive electyode output terminal during master-slave

series operation.

24 |PRL OUT+ Positive electrqde output terminal during master-slave

parallel operation.

25 |s/P OUT- Negative electrode ogtput terminal during master-slave

series/parallel operation
Correction signal output terminal during master-slave

26 |COMP OUT parallel operation.

*1.  The maximum current is the rated current on the M/H type.

*2.  Open collector output:Maximum voltage of 30 V and maximum current
of 8 mA.

It is insulated from the control circuit.

*3. PWR ON/OFF STATUS: Either PWR ON STATUS (C-9: 0) or PWR
OFF STATUS (C-9:1) that you specify using the status signal setting of
the output on/off is activated.

PWR 5-5



5. External Control

5.3 Output Terminal Insulation

Note the following points and insulate the output terminals.

/A WARNING I8

/\CAUTION .

Possible electric shock. For safety reasons,
even if the output terminal is grounded, make
sure the insulation capacity of the output termi-
nal (including the sensing terminal) is greater
than the isolation voltage of the PWR. For the
isolation voltage of each model, see Chapter 8
“Specifications.”

If you cannot obtain a wire with sufficient rated
voltage, secure adequate withstand voltage by
passing the wire through an insulation tube with
a withstand voltage greater than the isolation
voltage of the PWR.

The signal wire may burn out. If the PWR is to be
controlled through an external voltage (Vext), do not
ground it (leave it floating).

The wire and load that are connected to the output terminal
(including the sensor terminal) must have an insulation capacity
that is greater than the isolation voltage of the PWR with
respect to the chassis. Isolation voltage indicates the maximum
allowed voltage that appears across the output terminal of the
power supply unit and the protective conductor terminal (chas-
sis terminal).

5-6
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5.3.1
(Floating)

5. External Control

When the Output Terminal Is Not Grounded

The output terminal of the PWR is isolated from the protective
conductor terminal. By connecting the GND wire of the power
cord to the ground terminal of the switchboard, the chassis of

the PWR is set to ground potential as shown in Fig. 5-4.

Pins 3 through 16 of the J1 connector on the rear panel (for
external control and output monitoring) are at approximately
the same potential as the - (neg.) output terminal of the PWR.
Therefore, wires and devices that are connected to these pins
must also have an insulation capacity that is greater than the
isolation voltage of the PWR.

A

J
1
@

&
@
©

@

Since the output terminal is .
floating, the section indicated in @
gray must have an insulation

capacity that is greater than the H
isolation voltage of the power

supply with respect to the

chassis.

SENS

PWR series

When remote sensing is not used:
Connect to the — (neg.) output terminal
When remote sensing is used:
Connect to -S terminal of sensing

Approx. the same potential as
the — (neg.) output terminal

} Insulated

@ Approx. the same potential as
the + (pos.) output terminal

@ Approx. the same potential
as the — (neg.) output terminal

O

AC
INPUT

Fig. 5-4 When the output terminal is not grounded
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5.3.2 When the Output Terminal Is Grounded

If the positive output terminal is connected to the chassis termi-
nal, the terminal is at ground potential as shown in Fig. 5-5.
Therefore, the wires and load that are connected to the output
terminal (including the sensing terminal) only require an insu-
lation capacity that is greater than the maximum output voltage
of the PWR with respect to the chassis.

The same holds true when the negative terminal is connected to the
chassis terminal. The wire and load require an insulation capacity
that is greater than the maximum output voltage of the PWR.

For safety reasons, connect either output terminal to the chassis termi-
nal unless your application requires the output terminal to be floating.

]

Vext

J

Rext

Since the + (pos.) output
terminal is at ground potential,
the section indicated in gray
must have an insulation capacity H
that is greater than the maximum
output voltage of the unit with
respect to the chassis.

SENS

©C-0-

PWR series

When remote sensing is not used:
Connect to the — (neg.) output terminal
When remote sensing is used:
Connect to -S terminal of sensing

Approx. the same potential as
the — (neg.) output terminal

Insulated

Approx. the same potential as
the + (pos.) output terminal

@ Approx. the same potential as
the — (neg.) output terminal

'
'
1
'
Kl
'
a
'
'
'
'
Kl
'
'
'
'
'
'
'
'
'
'
'
'
'
'
Q
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
|

DC AC
OUTPUT INPUT
Load c
Chassis terminal wire =
Fig. 5-5 When the + (pos.) output terminal is
grounded
PWR
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Precautions to be taken when using the external
voltage (Vext)

Be sure that the output is not shorted as shown in Fig. 5-6 and
Fig. 5-7.

/NCAUTION The signal wire may burn out.
* Leave the Vext output floating.

e If you are connecting the shield at the Vext end, do
not connect the shield to the output terminal of the
PWR.

Vext 2-core shielded wire PWR

Approx. the same
potential as the negative
output terminal

+Ground the positive
output terminal.

Output is short-circuited —-|7-
by the grounding of Vext,

causing current to flow.

Fig. 5-6 The output is short-circuited by the
grounding of Vext (example of a prohib-
ited connection)

Vext 2-core shielded wire PWR

Output is short-circuited
by the shield, causing

= current to flow. L

Fig. 5-7 Tthe output is short-circuited by the shield
(example of a prohibited connection)

Approx. the same
potential as the negative
output terminal

0 +Ground the positive
output terminal.
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5.4 Output Voltage Control

This section explains the method used to control the output
voltage using an external voltage (Vext) in the range 0 V to
approx. 10 V or an external resistor (Rext) in the range 0 kQ to
approx. 10 kQ.

If no load is connected, it takes a long time for the output voltage to
fall.

NN possible electric shock.

e The insulation of the Vext or Rext and the con-
nected wire should be greater than the isolation
voltage of the PWR. For the isolation voltage of
each model, see Chapter 8 “Specifications.”

e When using shielded wires for the connection,
protect the uncovered section of the shielded wire
by using insulation tubes with a withstand voltage
greater than the isolation voltage of the PWR.

5.4.1 External Voltage (Vext) Control

[see] To control the output voltage using Vext, set the CV control
Page 4-22  source in the CONFIG settings to external voltage control (C-1:
1).

The output voltage (Eo) varies in the range of O to the rated out-
put voltage (Ertg) by setting the external voltage (Vext) in the
range of 0 Vto 10 V.

Eo = Ertg x Vext /10 [V] Vext =10 x Eo /Ertg [V]

/NCAUTION « The signal wire may burn out. Leave the Vext output
floating.
e If the polarity is reversed, the PWR may break.
Make sure the polarity of Vext is correct.
e The PWR may break. Do not apply voltage or
reverse voltage exceeding 10.5 V across the exter-
nal voltage control pins.
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Page 5-9
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5. External Control

Connecting the external voltage (Vext)

Use a low-noise and stable voltage source for Vext. The noise in
Vext is multiplied by the amplification factor of the PWR and
appears at the output. Thus, the output ripple noise may not
meet the PWR’s specifications.

To minimize the influence of noise on the output, use a two-
core shielded wire or a twisted-pair wire to connect the control
terminals and Vext. Make the wires as short as possible. Sus-
ceptibility to the effects of noise increases as the wires get lon-
ger. When wires are long, proper operation may be hindered
even if a cable with anti-noise measures is used.

When using a shielded cable, connect the shield to the - (neg.)
output terminal. If the shield needs to be connected to the Vext
end, see “ Precautions to be taken when using the external volt-
age (Vext).”

Pins 1 and 4 of the J1 connector are used. The input impedance
across the pins is approximately 30 kQ .

2-core shielded or
twisted-pair wire

Output terminal

Vext 7' —

PWR series

Fig. 5-8 Connection of the output voltage control
using Vext



5. External Control

5.4.2 External Resistance (Rext) Control

[See) To control the output voltage using Rext, select the CV control
a 4.0 source in the CONFIG settings from the following two modes.

e External resistance control 10 kQ2 — MAX OUT (C-1: 2)

The output voltage (Eo) varies in the range of O to the rated
output voltage (Ertg) by setting the external resistance (Rext)
in the range of 0 kQ to 10 kQ.

Eo = Ertg X Rext /10 [V] Rext = 10 X Eo /Ertg [V]

e External resistance control 10 k€2 — 0 OUT (FAIL SAFE)
(C-1:3)

The output voltage (Eo) varies in the range of the rated out-
put voltage (Ertg) to O by setting the external resistance
(Rext) in the range of 0 kQ to 10 k.

Eo = Ertg X (10-Rext)/10 [V]
Rext = 10 X (Ertg-Eo)/Ertg [V]

(NOTE) * If Rext comes loose when using the 10 kQ - MAX OUT
CV mode, excessive voltage may be applied to the load.
For your safety, it is recommended that fail-safe 10 kQ —
0 OUT CV mode be used.

* If you are using fixed resistors for Rext and controlling
the output voltage by switching through them, use a
short-circuit or continuous type switch.

5-12 PWR
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5. External Control

External resistance (Rext) connection

For Rext, use a 1/2 W or larger metal film or wire-wound type
resistor with good temperature coefficient and small aging
effect.

To minimize the influence of noise on the output, use a two-
core shielded wire or a twisted-pair wire to connect the control
terminals and Rext. Make the wires as short as possible. Sus-
ceptibility to the effects of noise increases as the wires get lon-
ger. When wires are long, proper operation may be hindered
even if a cable with anti-noise measures is used.

When using a shielded cable, connect the shield to the - (neg.)
output terminal.

Pins 1 and 6 of the J1 connector are used.

2-core shielded or
twisted-pair wire

Rext Output terminal

PWR series

Fig. 5-9 Connection of the output voltage control
using Rext



5. External Control

5.5 Output Current Control

This section explains the method used to control the output cur-
rent using an external voltage (Vext) in the range O V to approx.
10 V or an external resistor (Rext) in the range 0 k€2 to approx.
10kQ .

NG possible electric shock.

e The insulation of the Vext or Rext and the con-
nected wire should be greater than the isolation
voltage of the PWR. For the isolation voltage of
each model, see Chapter 8 “Specifications.”

* When using shielded wires for the connection,
protect the uncovered section of the shielded
wire by using insulation tubes with a withstand
voltage greater than the isolation voltage of the
PWR.

5.5.1 External Voltage (Vext) Control

To control the output current using Vext, set the CC control source
a 4.00  inthe CONFIG settings to external voltage control (C-2: 1).

The output current (Io) varies in the range of 0 to the maximum
preset current (Imax) on the L type by setting the external volt-
age (Vext) in the range of 0 V to 10 V. On the M/H type, Imax
is the rated output current (Irtg).

Jo =Imax X Vext /10 [A] Vext= 10 X Io /Imax [A]

/NCAUTION « The signal wire may burn out. Leave the Vext output
floating.
 If the polarity is reversed, the PWR may break.
Make sure the polarity of Vext is correct.
e The PWR may break. Do not apply voltage or
reverse voltage exceeding 10.5 V across the exter-
nal voltage control pins.
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5. External Control

External voltage source (Vext) connection

Use a low-noise and stable voltage source for Vext. The noise in
Vext is multiplied by the amplification factor of the PWR and
appears at the PWR output. Thus, the output ripple noise may
not meet the PWR’s specifications.

To minimize the influence of noise on the output, use a two-
core shielded wire or a twisted-pair wire to connect the control
terminals and Vext. Make the wires as short as possible. Sus-
ceptibility to the effects of noise increases as the wires get lon-
ger. When wires are long, proper operation may be hindered
even if a cable with anti-noise measures is used.

When using a shielded cable, connect the shield to the - (neg.)
output terminal. If the shield needs to be connected to the Vext
end, see “ Precautions to be taken when using the external volt-
age (Vext).”

Pins 1 and 5 of the J1 connector are used. The input impedance
across the external voltage control pins is approximately 30 kQ.

2-core shielded or
twisted-pair wire

Output terminal

Vext 7' -

PWR series

Fig. 5-10 Connection of the output current control
using Vext



5. External Control

5.5.2 External Resistance (Rext) Control

[see]

Page 4-22

NOTE)

To control the constant current using Rext, select the CC con-
trol source in the CONFIG settings from the following two
modes.

External resistance control 10 k€2 — MAX OUT (C-2: 2)

The output current (Io) varies in the range of 0 to the maxi-
mum output current (Imax) on the L type by setting the
external resistance (Rext) in the range of 0 k€ to 10 kQ . On
the H type, Imax is the rated output current (Irtg).

lo = Imax x Rext /10 [A] Rext = 10 X lo /Imax [A]

External resistance control 10 kQ — 0 OUT (FAIL SAFE) (C-
2:3)

The output current (Io) varies in the range of the maximum
output current (Imax) to O on the L type by setting the exter-
nal resistance (Rext) in the range of 0 kQ to 10 k€. On the
M/H type, Imax is the rated output current (Irtg).

lo = Imax X (10-Rext)/10 [A]

Rext = 10 X (Imax-lo)/Imax [A]

* If Rext comes loose when using the 10 kQ - MAX OUT
CC mode, excessive current may flow through the load.
For your safety, it is recommended that fail-safe 10 kQ —
0 OUT CC mode be used.

e If you are using fixed resistors for Rext and controlling
the output voltage by switching through them, use a
short-circuit or continuous type switch.

PWR
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5. External Control

External resistance (Rext) connection

For Rext, use a 1/2 W or larger metal film or wire-wound type
resistor with good temperature coefficient and small aging
effect.

To minimize the influence of noise on the output, use a two-
core shielded wire or a twisted-pair wire to connect the control
terminals and Rext. Make the wires as short as possible. Sus-
ceptibility to the effects of noise increases as the wires get lon-
ger. When wires are long, proper operation may be hindered
even if a cable with anti-noise measures is used.

When using a shielded cable, connect the shield to the - (neg.)
output terminal.

Pins 1 and 7 of the J1 connector are used.

2-core shielded or
twisted-pair wire

Rext Output terminal

PWR series

Fig. 5-11 Connection of the output current control
using Rext



5. External Control

5.6 Controlling the Output On/Off

This section explains the method used to control the on/off of
the output by using an external contact.

NG possible electric shock.

¢ The insulation of the external contact (S) and the
connected wire should be greater than the isola-
tion voltage of the PWR.

For the isolation voltage of each model, see
Chapter 8 “Specifications.”

* When using shielded wires for the connection,
protect the uncovered section of the shielded
wire by using insulation tubes with a withstand
voltage greater than the isolation voltage of the
PWR.

[see]
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To minimize the influence of noise on the output, use a two-
core shielded wire or a twisted-pair wire to connect the control
terminals and the external contact. Make the wires as short as
possible. Susceptibility to the effects of noise increases as the
wires get longer. When wires are long, proper operation may be
hindered even if a cable with anti-noise measures is used.

When using a shielded cable, connect the shield to the - (neg.)
output terminal.

To control the output on/off using external contact, select the
external control logic setting of output on/off in the CONFIG
settings from the following two modes.

* Turn the output on with a high signal (C-6: 0)

The output turns on when pin 3 of the J1 connector is set
high (TTL level) or opened.

* Turn the output on with a low signal (C-6: 1)

The output turns on when pin 3 of the J1 connector is set low
(TTL level).

PWR
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5. External Control

If the output is set to off using an external contact, the OUT-
PUT switch on the front panel is invalid. If you are not con-
trolling the output using an external contact, turn the output on
by setting the external control logic setting of output on/off in
the CONFIG settings to high (C-6: 0).

V indicates the point when the OUTPUT switch is pressed.

\A AL
IR

T
I
o
=}

,_
I
o
=
________|_____4

Output on : —
Output Off ee—|—————r IJ-I_
1

The OUTPUT switch is The output is on using  To output again

disabled. The output is not an external contact. using an external
delivered even if the Thus, the OUTPUT contact, turn it off
switch is pressed. switch is enabled. once.

Fig. 5-12 Output on/off control
(example in which the output is on at high)
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5. External Control

5-20

External contact connection

Pins 2 and 3 of the J1 connector are used.

The release voltage across pins 2 and 3 is approx. 5 V maxi-
mum, and the short circuit current is approx. 500 pA maximum.
(The internal circuit is pulled up to 5 V through 10 kQ .)

Use parts with a contact rating of 5 Vdc and 10 mA for the
external contact.

If multiple units are used under floating conditions and a single
external contact is used to turn on/off the output, isolate the sig-
nal to each unit such as by using a relay on the external contact
signal.

Two-core shielded or
twisted-pair wire

Output terminal

PWR series

Fig. 5-13 On/off control connection using an exter-
nal contact

B For long-distance wiring

When wiring over a great distance, use a small relay and extend
the coil end of the relay.

Extend this
line

Fig. 5-14 On/off control using an external contact
(for long-distance wiring)

PWR



5. External Control

5.7 Shutdown Control

This section explains the method used to trip the breaker (turn the
POWER switch off) or turn the output off using external contact.

NG possible electric shock.

¢ The insulation of the external contact (S) and the
connected cable should be greater than the iso-
lation voltage of the PWR.

For the isolation voltage of each model, see
Chapter 8 “Specifications.”

e When using shielded wires for the connection,
protect the uncovered section of the shielded wire
by using insulation tubes with a withstand voltage
greater than the isolation voltage of the PWR.

[see]
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To minimize the influence of noise on the output, use a two-
core shielded wire or a twisted-pair wire to connect the control
terminals and the external contact. Make the wires as short as
possible. Susceptibility to the effects of noise increases as the
wires get longer. When wires are long, proper operation may be
hindered even if a cable with anti-noise measures is used.

When using a shielded cable, connect the shield to the - (neg.)
output terminal.

To control the shutdown using an external contact, select the
breaker trip setting that is applied when the protection function is
activated in the CONFIG settings from the following two modes.

e Trip (C-8:0)

The breaker trips when pin 10 of the J1 connector is set low
(TTL level). To recover, set pin 10 high (TTL) or open the
pin and turn on the POWER switch.

* Not trip (C-8: 1)

The output turns off when pin 10 of the J1 connector is set
low (TTL level). The breaker is not tripped. To recover, set
pin 10 high (TTL) or open the pin and turn the POWER
switch off and then back on.

5-21



5. External Control

Shutdown control connection

Pins 2 and 10 of the J1 connector are used.

The release voltage across pins 2 and 10 is approx. 5 V maxi-
mum, and the short circuit current is approx. 500 pA maximum.
(The internal circuit is pulled up to 5 V through 10 k€.)

Use parts with a contact rating of 5 Vdc and 10 mA for the
external contact.

Two-core shielded or
twisted-pair wire

PWR series

Fig. 5-15 Shutdown control connection using an
external contact

B For long-distance wiring

When wiring over a great distance, use a small relay and extend
the coil end of the relay.

Extend this
line

Fig. 5-16 Shutdown control connection using an
external contact (for long-distance wiring)
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5. External Control

5.8 External Monitoring

External monitoring of the output voltage and output
current

The J1 connector consists of monitor outputs for output voltage
and output current.

Table 5-3  Monitor output of output voltage and
output current

Pin Signal

No. Name Description

Common for remote control input.

1 A COM Common for output monitor.

Monitor output of output voltage.
8 |VMON 0 to approx. 10 V for O to the rated output volt-
age.

Monitor output of output current.

L type: 0 to approx. 10 V for 0 to the maximum
9 | MON output current.

H type: 0 to approx. 10 V for 0 to the rated out-
put current.

/NCAUTION « Shorting V MON and | MON to A COM can cause
damage to the PWR.

Monitor output rating
Output impedance: 1 kQ or less
Maximum output current: Approx. 10 mA

The monitor outputs are used to monitor the DC voltage (mean
value). They cannot be used to accurately monitor the AC com-
ponents (ripple, transient response, etc.) of the actual output
voltage or current.
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5. External Control

External monitoring of the operating status

The J1 connector consists of status outputs that is used to exter-
nally monitor the operating status of the PWR. The following
five status outputs are available.

The outputs are open collector outputs of photocouplers; they
are insulated from the internal circuits of the PWR.

The maximum rating of each signal terminal is as follows:

* Maximum voltage:

30V

e Maximum current (sink): 8 mA

Table 5-4  Status output
Pin . o -
No. Signal Name Description Circuit
17 | STATUS coM Common for status output.
Photocoupler emitter output.
Set to low level when in constant voltage
18 | CV STATUS |mode. 5 17
Photocoupler collector output. 18
\EIO
Set to low level when in constant current N\
19 | CC STATUS |mode. < 19
Photocoupler collector output. ::Ifi
Set to low level when a protection func- | § - 20
20 | ALM STATUS |tion is activated. \IE
Photocoupler collector output. s 21
\EIO
21 OUT ON Set to low level when output is turned on. N
STATUS Photocoupler collector output. L ~ 20
Set to low level when the POWER switch x g
PWR ON/ |is on (PWR ON STATUS) or when the ¢
22 OFF POWER switch is turned off (POWER
STATUS™! | OFF STATUS: approx. 0.5 to 3 seconds).
Photocoupler collector output.
*1. Status signal setting of the output on/off in the CONFIG settings is
used to select whether to output a low level signal when the output is
on (C-9: 0) or when the output is off (C-9: 1).
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Parallel/Series Operation

This chapter describes the functions of the master-slave
parallel/serial operation and the connection, setup, and
operation procedures.

In master-slave operation, one of the PWRs is made the master
unit and connected to the same model as slave units. The master
unit is used to control the entire system.

During series/parallel operation, the setting accuracy of master and
slave units is the same as that of single units. The error in preset
values between master and slave units is within approx. 3 %.



6. Parallel/Series Operation

6.1

Master-Slave Series Operation (L Type Only)

NNl o Master-slave series operation is not possible on

the M/H type. If connected in series, the output
voltage will exceed the isolation voltage creating
a dangerous condition.

6.1.1

[see]o5 7

6-2

Up to two units can be connected in series. The total of the out-
put voltages of the two units in master-slave series operation is
supplied to the load.

Functions (Series Operation)

The functions in master-slave series operation are as follows.

Voltage display and current display

The current is displayed only on the master unit. The voltage is dis-
played both on the master unit and slave unit. Sum the voltages of
the master and slave units. The power can be displayed only on the
master unit. The power of the entire system cannot be displayed.

N 3NN
L oo L u.uL
ON | Viw [ON | Viw
OUTPUT OUTPUT
(AN ] - - = -
1.0 0
Alw S— 1
Master unit Slave unit

Fig. 6-1  Panel display example during series operation

Remote sensing

Cannot be used.

External control

Can be used only on the master unit.

PWR
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6. Parallel/Series Operation

External monitoring

ANTZNNE o Be careful of short-circuits and electric shock

while monitoring signals. The common electric
potential of the output voltage and output cur-
rent monitor signals during master-slave series
operation are different between the master unit
and slave unit.

[see]

Page 4-26

[see]

Page 4-15
Page 6-7

PWR

External monitoring of output voltage (V MON)

The output voltage of the master unit and that of the slave
unit can be monitored. For the total output voltage, sum the
monitor values of the master and slave units.

External monitoring of output current (I MON)

Can be monitored only on the master unit.

Status monitoring

The status of the constant voltage operation (CV STATUS),
constant current operation (CC STATUS), output on, power on,
and alarm can be monitored on the master unit and slave unit.

Alarm

If an alarm is detected, the units behave as follows:

Slave unit
An alarm is activated independently. Then, the output is
turned off, or the breaker is tripped.

Master unit

If an alarm is detected on the master unit, the alarm on the
slave unit is also activated, and the output of the entire sys-
tem is turned off or the breaker is tripped.

You can select whether to trip the breaker (C-8: 0/1) when an
alarm is detected.

H Clearing the alarm

Turn off the POWER switch of the slave unit first followed by
the master unit. After removing all the causes of alarm, turn on
the POWER of the master unit first followed by the slave unit.
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6. Parallel/Series Operation

6.1.2 Connection (Series Operation)
Connect two PWRs of the same model.

Connecting the signal wires (series operation)

[See] The connector needed to connect the J1 connector is not pro-
age 5.2 vided. For detail, see “5.2 J1 connector.”

NG possible electric shock.

* The J1 connector contains pins that are at the
same electric potential as the output terminal. If
you are not using the J1 connector, be sure to
insert the protective socket provided.

* Be sure to use the protective cover on the sockets.

Master unit 4 J1 Slave unit
SER OUT+ (@) (| SERIN+
SIP OUT- (@) @] SPIN-
ALM STATUS @ {®| SHUTDOWN
STATUS COM @ ®| Doom
OUT ON STATUS | @D (®| OuUT ON/OFF CON

Fig. 6-2 Connection for series operation

Connect the J1 connectors on the rear panel of the master and
slave units as shown in Fig. 6-2.

6-4 PWR



6. Parallel/Series Operation

Load connection (series operation)

Connect the load as shown below. For detail of the output ter-
minal connection, see the setup guide.

ANIZNNE « possible electric shock. Be sure to turn the

POWER switch off before touching the output
terminal. Be sure to attach the OUTPUT terminal
cover after wiring the load.

PWR

Slave unit

Load or relay terminal block

Output terminal
+
Chassis terminal
Output terminal
—) —
Chassis terminal - The - (neg.) terminal of the master unit
Master unit is connected to the chassis terminal.

Fig. 6-3 Load connection example for series oper-
ation

Turn off the POWER switches on all PWR Series
power supply units to be connected in series.

Remove the OUTPUT terminal cover.

Connect the output terminal (+ or —) of the master or
slave unit to the chassis terminal.

If you are using the master and slave units under floating condi-
tions, do not connect the output terminal to the chassis terminal.

As shown in Fig. 6-3, connect the load wires of the mas-
ter and slave units to the load or the relay terminal block.

Use load wires with sufficient current capacity. Wire the connection
cables between the power supply units as thick and as short as pos-
sible. If the voltage drop in the output cable is large, the difference
in the potential and the load effect between power supply units
becomes large.

Attach the OUTPUT terminal cover.



6. Parallel/Series Operation

6.1.3 Setup (Series Operation)

[see]

Page 4-16

6-6

H Setting the overvoltage protection (OVP) and over-
current protection (OCP)

Set the OVP and OCP on both the master unit and slave unit.

The OVP is set to one-half the voltage to be protected to the
master unit and slave unit.

Set the OVP/OCP trip point of the slave unit slightly higher
than that of the master unit, so that the OVP/OCP function of
the master unit is activated first. If the OVP/OCP trip point of
the slave unit is set lower than that of the master unit, the over-
voltage/overcurrent protection of the slave unit activates first,
and the output of the slave unit is turned off. The output of the
master unit is not turned off even if the slave unit turns off.

Setup Procedure (Series Operation)
By factory default, the PWR is set to master.

OUTPUT

‘-
(]

Alw

Fig. 6-4 Specifying the slave unit for series opera-
tion

1 Setthe overvoltage protection and overcurrent protection.

You cannot set the OVP or OCP after specifying the master unit
or slave unit. Set the OVP/OCP trip point of the slave unit
slightly higher than the trip point of the master unit.

2 Specify master unit (C-5: 0) or slave unit (C-5: 2) in
the serial/parallel master-slave operation setting of
the CONFIG settings.

If slave unit is specified, the CC/CV control source (C-1/C-2) is
set to local.

PWR



6. Parallel/Series Operation

6.1.4 Procedure (Series Operation)

The power supplies may not operate properly if the procedure
is not followed.

Turning the power on
1 Turn on the POWER switch on the master unit.
2 Turn on the POWER switch on the slave unit.

3 Carry out normal operations on the master unit.

The panel operation on the slave units is disabled. Turn the out-
put on/off on the master unit.

Turning the power off

1 Turnoff the POWER switch on the slave unit.

2 Turn off the POWER switch on the master unit.

/NCAUTION « When turning the POWER switch off and then back
on, allow at least 10 seconds after the panel display
lights out. Repeated on/off of the POWER switch at
short intervals can cause damage to the inrush cur-
rent limiter and shorten the service life of the
POWER switch and internal input fuse.
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6. Parallel/Series Operation

6.2 Master-Slave Parallel Operation

6.2.1

[see]

Page 4-27

[see]

Page 5-1

6-8

The output current can be expanded using master-slave parallel
operation (maximum output current: the rated output current of
a unit X number of units connected in parallel).

Maximum number of units that can be connected is five
including the master.

Functions (Parallel Operation)

The functions in master-slave parallel operation are as follows.

H Voltage display and current display

The voltage is displayed only on the master unit. The current is
displayed both on the master unit and slave units. Sum the cur-
rent of the master and slave units.

The power can be displayed only on the master unit. The power
of the entire system cannot be displayed.
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T0 0 oo
1.0 J o
_A/W, _A/W,
Master unit Slave unit

Fig. 6-5 Panel display during parallel operation

Remote sensing

Can be used only on the master unit.

External control

Can be used only on the master unit.
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6. Parallel/Series Operation

External monitoring

/\CAUTION « Do not connect the common wires of the master and

slave monitors outside the PAT. If the wire connecting
the load comes loose, the common wire will break.

[see]
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Page 4-15
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PWR

External monitoring of output voltage (V MON)
Can be monitored on the master unit.

External monitoring of output current (I MON)

The output current of each master and slave unit can be mon-
itored. For the total output current, sum the monitor values
of the master and slave units.

Status monitoring

The status of the constant voltage operation (CV STATUS),
constant current operation (CC STATUS), output on, power
on, and alarm can be monitored on the master unit and slave
unit. However, slave units always output the status of the
constant current operation.

Alarms

If an alarm is detected, the units behave as follows:

Slave unit

An alarm is activated independently. Then, the output is
turned off, or the breaker is tripped.

Master unit

If an alarm is detected on the master unit, the alarm on the
slave unit is also activated, and the output of the entire sys-
tem is turned off or the breaker is tripped.

You can select whether to trip the breaker (C-8: 0/1) when an
alarm is detected.

H Clearing the alarm

Turn off the POWER switch of the slave unit first followed by
the master unit. After removing all the causes of alarm, turn on
the POWER of the master unit first followed by the slave unit.
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6. Parallel/Series Operation

6.2.2 Connection (Parallel Operation)

Up to 5 units can be connected including the master unit.

Connecting the signal wires (parallel operation)

An example in which two slave units are connected is given
below.
[See] The connector needed to connect the J1 connector is not pro-
Page 5-2 vided. For detail, see “5.2 J1 connector.”

UNTTNNE possible electric shock.

* The J1 connector contains pins that are at the
same electric potential as the output terminal. If
you are not using the J1 connector, be sure to
insert the protective socket provided.

¢ Be sure to use the protective cover on the sockets.

Master unit J1 J1  Slave unit
PRL OUT+ (@) (@] PALm:
S/P OUT-* @ | SsPIN-*
PRL COMP OUT | 29) (| PRLCOMPIN
STATUS COM @ (@D| STATUS COM
ALM STATUS @ (9| SHUTDOWN
OUT ON STATUS | @D (®| OUT ON/OFF CONT
DCOM ® (| NEXTPRLOUT+
. (|  NEXT PRL COMP OUT
___J1 Slave unit
*The PWR L type does @| PRI
not use S/P - terminals. @] SPIN-*
(9| PRLCOMPIN
@D| STATUS COM
({®| SHUT DOWN
(®| ouT ONIOFF CONT

Fig. 6-6 Connection for parallel operation (two
slave units)

Connect the J1 connectors on the rear panel of the master unit,
slave unit 1, and slave unit 2 as shown in Fig. 6-6. To connect 4
or more PWRs in parallel, connect the slave units in the same
fashion as the connection between slave unit 1 and slave unit 2.
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6. Parallel/Series Operation

Connecting the load (parallel operation)

Connect the load as shown below. For detail of the output ter-
minal connection, see the setup guide.

/AWARNING |

/\CAUTION .

Possible electric shock. Be sure to turn the
POWER switch off before touching the output
terminal. Be sure to attach the OUTPUT terminal
cover after wiring the load.

When connecting the output terminal to the chassis
terminal, be sure that the output terminal of the
same polarity (positive or negative) for both the
master and slave units is connected to the chassis
terminal. If you connect the output terminal of differ-
ent polarities for the master and slave units, the out-
put is short-circuited through the GND cable of the
power cord. This not only impedes the retrieval of
correct voltage but also may burn out the chassis
terminal cable.

Master unit

Slave unit 1

Slave unit 2

Output terminal

Chassis terminal

Load or relay
terminal block

Output terminal

Chassis terminal

Output terminal

Chassis terminal The — (neg.) side is connected to

the chassis terminal.

Fig. 6-7 Load connection example for parallel

PWR

operation (two slave units)



6. Parallel/Series Operation

1

6

Turn off the POWER switches on all PWR Series
power supply units to be connected in parallel.

Remove the OUTPUT terminal cover.

Connect the output terminals (+ or —) of the master
and slave units to the chassis terminal.

Use the same polarities for the output terminals of the master and
slave units. If you are using the master and slave units under
floating conditions, do not connect the output terminals to the
chassis terminal.

Connect the load wires to the output terminals of the
master and slave units.

As shown in Fig. 6-7, connect the load wires of the
master and slave units to the load or the relay termi-
nal block.

Use load wires with sufficient current capacity. In addition, use
the shortest load wires of the same length and cross-sectional
area from each power supply to the load.

Wire the signal cable of the J1 connector and load cables as far
apart as possible.

Attach the OUTPUT terminal cover.

To connect 4 or more PWRs in parallel, connect the slave units
in the same fashion as the connection between slave unit 1 and
slave unit 2.

PWR
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Page 4-16
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6. Parallel/Series Operation

Setup (Parallel Operation)

H Setting the overvoltage protection (OVP) and over-
current protection (OCP)

Set the OVP and OCP on both the master unit and slave units.

Set the value equal to the current to be protected divided by the
number of units connected in parallel for OCP.

Set the OVP/OCP trip point of the slave units slightly higher
than that of the master unit, so that the OVP/OCP function of
the master unit is activated first. If the OVP/OCP trip point of a
slave unit is set lower than that of the master unit, the overvolt-
age/overcurrent protection of the slave unit activates first, and
the output of the slave unit is turned off. The output of the mas-
ter unit is not turned off even if the slave unit turns off.

Setup Procedure (Parallel Operation)
By factory default, the PWR is set to master.

'- - ':
L -
Viw
OUTPUT
]
(]
Alw

Fig. 6-8 Specifying the slave unit for parallel oper-
ation

1 Set the overvoltage protection and overcurrent pro-
tection.
You cannot set the OVP or OCP after specifying the master unit
or slave unit. Set the OVP/OCP trip point of the slave units
slightly higher than the trip point of the master unit.

2 Specify master unit (C-5: 0) or slave unit (C-5: 1) in
the serial/parallel master-slave operation setting of
the CONFIG settings.

If slave unit is specified, the CC/CV control source (C-1/C-2) is
set to local.
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6.2.4 Procedure (Parallel Operation)

The power supplies may not operate properly if the procedure
is not followed.

Turning the power on
1 Turn on the POWER switch on the master unit.
2 Turn on the POWER switch on the slave units.

3 Carry out normal operations on the master unit.

The panel operation on the slave units is disabled. Turn the out-
put on/off on the master unit.

Turning the power off
1 Turn off the POWER switch on the slave units.

2 Turn off the POWER switch on the master unit.

/NCAUTION « When turning the POWER switch off and then back
on, allow at least 10 seconds after the panel display
lights out. Repeated on/off of the POWER switch at
short intervals can cause damage to the inrush cur-
rent limiter and shorten the service life of the
POWER switch and internal input fuse.
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This chapter describes maintenance and inspection of
the PWR.



7. Maintenance

7.1 Inspection

Periodic inspection is essential to maintain the initial perfor-
mance of the PWR over an extended period.

Check for tears in the power cord insulation, cracks in the plug,
and breaks in the terminal block.

UNITGINE o Tears in the insulation coating of the power cord
may cause electric shock or fire. If a tear is
found, stop using it immediately.

To purchase accessories or options, contact your Kikusui agent
or distributor.

7.1.1 Cleaning

* Possible electric shock. When performing main-
tenance work, be sure to turn off the POWER
switch and remove the power cord plug or turn
off the switchboard.

Cleaning the Panels

If the panel needs cleaning, gently wipe using a soft cloth with
water-diluted neutral detergent.

/NCAUTION « Do not use volatile chemicals such as benzene or
thinner. They may discolor the surface, erase
printed characters, or cloud the LCD.
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Cleaning the dust filter

Dust filters are furnished on the inside of the louver and at the
bottom of the operation panel. Periodically clean the filter to
prevent clogging.

/NCAUTION . Clogged dust filters hinder the cooling of the inside
of the unit and can cause malfunction and shorten-
ing of the service life.

* When the PWR is in operation, air is sucked through
the dust filter to cool the inside. If moisture is pres-
ent in the dust filter, the temperature or humidity
inside the PWR increases and may cause a mal-
function.

Dust filter inside the louver

1 Pull down the top section of the louver while pulling
the bottom step toward you.

e, I I
o
o
o
o000
3 - oo oo
[—

Fig. 7-1  Louver removal

2 Remove the dust filter from the inside of the louver
and clean it.

Dispose of foreign particles and dust from the dust filter using a
vacuum cleaner. If the filter is extremely dirty, clean it using a
water-diluted neutral detergent and dry it completely.
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3 Attach the dust filter to the louver.

Attach it so that the dust filter fits inside the hooks of the louver.

Fig. 7-2 Dust filter attachment

4 Align and set the hooks of the louver to the panel
grooves. While pressing the fourth level from the bot-
tom, slide the louver upward to attach it to the panel.

i — [ ||
(o]
(@]
(0]
T 82028
=iml X0
] ]

Fig. 7-3 Louver attachment

Dust filter below the operation panel

This dust filter cannot be removed. Dispose of foreign particles
and dust from the filter using a vacuum cleaner.

aa,
(
o
o
(o]
oo oo
ooOoo
- - oo oo
—J
Dust filter

Fig. 7-4 Dust filter below the operation panel
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7.2 Calibration

7.2.1

PWR

The PWR is shipped after carrying out appropriate calibrations.
We recommend periodic calibration to maintain the perfor-
mance over an extended period.

For calibration, contact your Kikusui agent or distributor.

If you are going to calibrate the PWR yourself, follow the proce-
dures below. All of the calibration items of the PWR are described.

Calibration Overview

The following four calibration items are available.
* Qutput voltage * OVP
¢ Output current * OCP

Be sure to perform calibration on both the offset and full scale.
The PWR outputs approximately 10 % of the rated output
during offset calibration and approximately the rated output
during full scale calibration.

Test equipment required

For calibration, the following equipment is necessary.

e DC voltmeter (DVM) with measuring accuracy of 0.02 %
or better.

¢ Shunt (see Table 7-1).
Table 7-1 Recommended shunt

Shunt
Model -
Rating Tolerance
PWR400L |50 A/50 mV (1 mQ)
400 W
type PWR400M |[10A/50 mV (5 mQ)
PWR400H |5 A /50 mV (10 mQ)
PWR80OL [100 A/50 mV (0.5 mQ)
88/%;’\’ PWR8B0OM |20 A/50 mV (2.5 mQ) <0.1%
PWR80OH |5 A /50 mV (10 mQ)
PWR1600L |200 A /50 mV (0.25 mQ)
1600 W
type PWR1600M |50 A /50 mV (1 mQ)
PWR1600H |10 A/50 mV (5 mQ)
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Environment

Perform calibration under the following environment.
» Temperature: 23 °C + 5 °C
¢ Relative humidity: 80 %rh or less

To minimize the calibration error due to initial drift, warm up
the PWR for at least 30 minutes before calibration. Warm up
the DVM and shunt for their appropriate time.

7.2.2 \Voltage Calibration

Callibration selection indication

OF: Offset
FS: Full scale
(- ___ R
; '-' - '-’ Calibration status indication
! - 0: Calibration start
' '.' ' ' '.' 1: Offset adjustment procedure complete
fmmmmme- - 2: Full scale adjustment procedure complete
Viw 3: Offset and full scale adjustment
Calibration mode indication OUTPUT procedure complete
CAL: Voltage system
OVP: OVP
T
| - - '
S0
L L
Alw
PWR DVM
® oM [
Output terminal

OLO

Fig. 7-5 Panel display example and connection for
voltage calibration

Be sure to carry out the calibration items to the last step. If you
move to a different type of calibration in the middle of another
calibration or if you turn the POWER switch off, the calibration
is invalid.

To exit from the calibration procedure, turn off the POWER
switch.
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Calibration of the output voltage offset and full

scale

1 Turn the POWER switch off, and connect a DVM to
the output terminal.

2  While holding down the SET switch, turn on the
POWER switch.

The ammeter shows “CAL.” Hold down the SET switch until
“CAL” appears. Warm up the equipment adequately including
the DVM.

3 Press the VOLTAGE switch to enter the output volt-
age offset calibration mode.
The voltmeter shows “OF 0.”

4 Turn the OUTPUT switch on, and turn the setting
knob so that the DVM reading is equal to 10 % of the
rated output voltage.

The PWR outputs approximately 10 % of the rated output voltage.
Turning the setting knob while holding down the SHIFT switch
increases the resolution.

9 Turn off the OUTPUT switch.

The offset is calibrated, and the voltmeter shows “OF 1.”

6 Press the VOLTAGE switch to enter the output volt-
age full scale calibration mode.
The voltmeter shows “FS 1.”

7 Turn the OUTPUT switch on, and turn the setting
knob so that the DVM reading is equal to the rated
output voltage.

The PWR outputs approximately 100 % of the rated output voltage.
Turning the setting knob while holding down the SHIFT switch
increases the resolution.

8  Turn off the OUTPUT switch.

The full scale is calibrated, and the voltmeter shows “FS 3.’

9  Press the SET switch to store the calibration value.

The calibration values for offset and full scale are stored, and the
voltmeter returns to “FS 0.”
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[see]

Fig. 7-5

7-8

Calibration of the OVP (overvoltage protection)
offset and full scale

Calibrate the OVP after completing the calibration of the volt-
age. To continue with the OVP calibration after the voltage cal-

ibration, start from /& 3 .

1

Turn the POWER switch off, and connect a DVM to
the output terminal.

While holding down the SET switch, turn on the
POWER switch.

The ammeter shows “CAL.” Hold down the SET switch until
“CAL” appears. Warm up the equipment adequately including
the DVM.

Press the OVP switch and then the VOLTAGE switch
to enter the OVP offset calibration mode.

The ammeter shows “OVP,” and the voltmeter shows “OF 0”.

Turn on the OUTPUT switch.

The ON indicator blinks, and the calibration starts automatically.
When the calibration is complete, the POWER switch is turned
off. (This takes 30 s to 60 s.)

While holding down the SET switch, turn on the
POWER switch.

Hold down the SET switch until “CAL” appears.

Press the OVP switch and then the VOLTAGE switch
to enter the OVP full scale calibration mode.

The ammeter shows “OVP,” and the voltmeter shows “FS 0”.

Turn on the OUTPUT switch.

The ON indicator blinks, and the calibration starts automatically.
When the calibration is complete, the POWER switch is turned
off. (This takes 30 s to 60 s.)

PWR
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7.2.3 Current Calibration

Calibration mode indication
CAL: Current system

OCP: OCP
S a— \
[l 1
A A
oL oo o
| - - Calibration status indication
""""" 0: Calibration start
VIW 1: Offset adjustment procedure complete
" . . 2: Full scale adjustment procedure complete
%a’_l!bézts';n selection indication OUTPUT 3: Offset and full scale adjustment
FS: Full scale o procedure complete
0 -, -I K
ncon
o
Alw

PWR DVM
® OHI
Output terminal L Shunt % I:|

I ¢ oo

Fig. 7-6 Panel display example and connection for
current calibration

Be sure to carry out the calibration items to the last step. If you
move to a different type of calibration in the middle of another
calibration or if you turn the POWER switch off, the calibration
is invalid.

To exit from the calibration procedure, turn off the POWER
switch.
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Calibration of the output current offset and full
scale

1
2

Turn the POWER switch off, and connect a shunt and
a DVM to the output terminal.

While holding down the SET switch, turn on the
POWER switch.

The voltmeter shows “CAL.” Hold down the SET switch until
“CAL” appears. Warm up the equipment adequately including
the DVM and shunt.

Press the CURRENT switch to enter the output cur-
rent offset calibration mode.

The ammeter shows “OF 0.”

Turn the OUTPUT switch on, and turn the setting
knob so that the DVM reading is equal to 10 % of the
rated output current.

The PWR outputs approximately 10 % of the rated output current.
Turning the setting knob while holding down the SHIFT switch
increases the resolution.

Turn off the OUTPUT switch.

The offset is calibrated, and the ammeter shows “OF 1.”

Press the CURRENT switch to enter the output cur-
rent full scale calibration mode.

The ammeter shows “FS 1.”

Turn the OUTPUT switch on, and turn the setting

knob so that the DVM reading is equal to the rated
output current.

The PWR outputs approximately 100 % of the rated output current.
Turning the setting knob while holding down the SHIFT switch
increases the resolution.

Turn off the OUTPUT switch.

The full scale is calibrated, and the ammeter shows “FS 3.’

Press the SET switch to store the calibration value.

The calibration values for offset and full scale are stored, and the
ammeter returns to “FS 0.’

PWR



[see]

Fig. 7-6
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Calibration of the OCP (overcurrent protection)
offset and full scale

Calibrate the OCP after completing the calibration of the cur-
rent. To continue with the OCP calibration after the current cal-

ibration, start from /& 3 .

1

Turn the POWER switch off, and connect a shunt and
a DVM to the output terminal.

While holding down the SET switch, turn on the
POWER switch.

The voltmeter shows “CAL.” Hold down the SET switch until
“CAL” appears. Warm up the equipment adequately including
the DVM and shunt.

Press the OCP (SHIFT+OVP) switch and then the
CURRENT switch to enter the OCP offset calibration
mode.

The voltmeter shows “OCP,” and the ammeter shows “OF 0”.

Turn on the OUTPUT switch.

The ON indicator blinks, and the calibration starts automatically.
When the calibration is complete, the POWER switch is turned
off. (This takes 60 s to 90 s.)

While holding down the SET switch, turn on the
POWER switch.

Hold down the SET switch until “CAL” appears.

Press the OCP (SHIFT+OVP) switch and then the
CURRENT switch to enter the OCP full scale calibra-
tion mode.

The voltmeter shows “OCP,” and the ammeter shows “FS 0”.

Turn on the OUTPUT switch.

The ON indicator blinks, and the calibration starts automatically.
When the calibration is complete, the POWER switch is turned
off. (This takes 60 s to 90 s.)
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7.3 Troubleshooting

If you have problems operating the PWR, check whether any of
the items below apply to your case. In some cases, the problem
can be solved quite easily.

[see] If none of the items apply to your case, we recommend that you

Page 4-31  Initialize the PWR to factory default condition. If the remedy
does not correct the problem, contact your Kikusui agent or dis-
tributor.

STUP: See the setup guide.

B The power does not turn on.

Check Item Cause and Remedy “
Page

Is the wiring to the L, N, and |Connect it correctly.
GND of the AC INPUT termi- STUP
nal correct?

Is the power cord is broken? |Replace the power cord with a new one. | STUP

H Output does not turn on even when the OUTPUT
switch is turned on.

Check Item Cause and Remedy ‘
Page

Is the output voltage set to 0 |Set the output voltage and output current
V, and the output current set |to appropriate values. 4-13
to 0 A?
Are you performing output  |Yes |Turn the output on using the exter- 5-18
on/off control using an exter- nal contact.
nal contact? No |[Set the external control logic set-

ting of the output on/off to “turn the

output on with a high signal” (C-6: 4-22
0).
Is the CV/CC control source |Set it to panel control (C-1: 0 and C-2: 0). 402

set to external control?
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H The ALM indicator illuminates when the OUTPUT
switch is turned on.

Check Item Cause and Remedy | See |
Page
Is the OVP trip point set less |Set the OVP trip point to a voltage greater
than or equal to the output  |than or equal to the output voltage. 4-17
voltage?
Is the OCP trip point set less |Set the OCP trip point to a current greater
than or equal to the output  |than or equal to the output current. 4-18
current?
Is the remote sensing func- |If you are not using the remote sensing
tion turned on? function, turn off remote sensing (C-3: 0) | 4-22
in the CONFIG settings.
Is the polarity of remote The polarity of the remote sensing cable
sensing cable connection may be reversed, or the ends may be 4-28
reversed? shorted. Check the load wire.
Are you using remote sens- |Set up the environment so that the voltage
ing with a long load wire? drop in the load wire is within the compen- | 4-28
sation voltage range (0.6 V for a single line).
Is the control cable loose in  |Connect it correctly. Chap-
the external control? ter 5
Is the external voltage exces-|Apply the correct voltage. 5-10
sive in the external control? 5-14
Is the internal temperature is | The overheat protection function is acti-
abnormally high? vated. Check the operating environment. 4-20
The dust filter may be clogged, or the fan
may be broken. Check them.

B The ALM indicator illuminates when the load is

changed.
Check Item Cause and Remedy “
Page

Is a large external voltage The overvoltage protection function or the
applied such as with a bat- |overcurrent protection function may be
tery load? activated. Check them.
Is the actual output is higher The PWR may be overloaded. Check the
than the preset voltage load. 4-14
shown on the panel?
Is a special load is con-
nected?
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H The ALM indicator blinks.

Check Item Cause and Remedy “
Page
Did the load resistance The POWER LIMIT function was activated
change? as a result of the change in the load resis- | 4-21
tance. This is not a malfunction.
Are you using the PWR in The ALM indicator blinks when operating
the extended operating in the extended operating area. This is not | 4-11

area?

a malfunction.

B Unable to set the output voltage or output current.

Check Item Cause and Remedy ‘
Page
Are you trying to set a voltage |Change the OVP trip point. 417
higher than the OVP trip point?
Are you trying to set a current  |Change the OCP trip point. 4-18
higher than the OCP trip point?
B Unable to operate the panel switch.
Check Item Cause and Remedy ‘
Page
Is the LOCK switch illumi- Release the panel operation lock.
4-27
nated?
B The output ripple is large.
Check Item Cause and Remedy “
Page
Is the input voltage outside |Supply a voltage that is within the input 8-3
the range? voltage range.
Is there a source of strong | Take measures such as moving the PWR
magnetic or electrical field |away from such generating sources and -
nearby? using twisted cables.
Is the external voltage noise is | Take measures against noise. _
large during external control?
Is the remote sensing func- |If you are not using the remote sensing
tion turned on? function, turn off remote sensing (C-3: 0) in | 4-22
the CONFIG settings.
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H The output is unstable.

Check Item Cause and Remedy | See |
Page
Is the operation mode Change the setting (output voltage or out-
switching from CV to CC or |put current) that is limiting the output to a
CC to CV? value greater than the present setting. If 413
the preset value is at maximum, you must
use a power supply with a larger output
voltage or current.
Are you using master-slave |The performance degrades slightly during | Chap-
operation? master-slave parallel operation. ter6
Is the remote sensing func- |If you are not using the remote sensing
tion turned on? function, turn off remote sensing (C-3: 0) | 4-22
in the CONFIG settings.
Did 30 minutes pass since |Warm up (power turned on) the PWR for _
the power was turned on? at least 30 minutes.
Are both CV and CC indica- |If the output is oscillating when using
tions illuminated? remote sensing, insert a capacitor across
the load. 408
The internal circuitry may have malfunc-
tioned. Immediately stop the use of the
PWR and request repairs.
Does the sensing wire or Turn off the POWER switch and check the
load wire have poor contact |wiring. 4-28
or is the cable broken?
Does the load current have |The peak value may be exceeding the
peaks or is it pulse-shaped? |preset current. Increase the preset current | 4-13

or increase the current capacity.

B The power turns off immediately even when it is

turned on.
Check Item Cause and Remedy [see]
Page
Is the output status setting at | The protection function is activated. Turn
power-on set to “output on at |the POWER switch on while holding down
power-on” (C-4: 1)? the OUTPUT switch to power up with the | 4-14
output temporarily turned off. Eliminate the | 4-22
cause that is activating the protection func-
tion.
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B The PWR cannot be controlled remotely.

Check Item Cause and Remedy [See]
Page
Is the CV/CC control source |Set it to panel control (C-1: 0 and C-2: 0). 402
set to external control?
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This chapter lists the specifications.



8. Specifications

Unless specified otherwise, the specifications are for the
following settings and conditions.

* The load is a pure resistance.

¢ The warm-up time is 30 minutes (with current flowing).

¢ After warm-up is complete, the PWR must be calibrated correctly according to
the procedures given in the operation manual in a 23 °C £+ 5 °C environment.
e typ: A typical value. It does not guarantee the performance.
e rtg: Indicates the rated value.
¢ rdng: Indicates the read value.
¢ The PWR is capable of operating in a wide range of output voltage and output
current combinations within the rated output power. However, the current (or
voltage) that can be delivered at the rated output voltage (or rated output
current) is limited by the rated output power.
* The current (voltage) that can be output at the rated output voltage (or rated
output current) is as follows:
Maximum output current at the rated output voltage is equal to the rated
output power divided by the rated output voltage
Maximum output voltage at the rated output current is equal to the rated
output power divided by the rated output current

Rated load and no load are defined as follows:

During constant voltage operation

(Set the preset current to a value greater than the maximum output

current at the rated output voltage)

Rated load: Refers to a load with a resistance that makes the current that
flows when the rated output voltage is applied to be 95 % to 100
% of the maximum output current at the rated output voltage.

No load: Refers to a load at which no output current flows or an open
load (no load is connected).

During constant current operation

(Set the preset voltage to a value greater than the maximum output

voltage at the rated output current)

Rated load: Refers to a load with a resistance that makes the voltage drop
when the rated output current is supplied to be 95 % to 100
% of the maximum output voltage at the rated output current.
The output voltage of the PWR including the voltage drop in
the load wire must not exceed the maximum output voltage
at the rated output current.

No load: Refers to a load with a resistance that makes the voltage
drop when the rated output current is supplied to be 10 % of
the maximum output voltage or 1 V, whichever is greater, at
the rated output current.

¢ The specifications of the PWR are defined for output terminal on the rear
panel. Those on the front panel may not satisfy the specifications.
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Common specifications

Common Specifications

AC input

Nominal input rating*1

100 Vac to 240 Vac.
50 Hz to 60 Hz, single phase.

Input voltage range”!

85 Vac to 250 Vac.

Hold-up time for power interruption

10 ms (at 50 % load).

(MIN) 5 ms (at rated load).
Protection function

OvP Protection action  [Turns the output off or trips the breaker.

(Overvoltage OVP is indicated and ALM illuminates.

protection) Selectable range 10 % to 110 % of the rated output voltage.

Setting error +(Rated output voltage X 1.5 %).

ocp Protection action™® | Turns the output off or trips the breaker.?

(Overcurrent OCP is indicated and ALM illuminates.

protection) Selectab |L type 10 % to 176 % of the rated output current.

le range [M/H type |10 % to 110 % of the rated output current.
Setting error +(Rated output current X 3 %).

POWER LIMIT | protection action™ |Power limit at approx. 105 % of the rated output power.
The output voltage/current varies depending on
the load.

ALM blinks.

OPP Protection action Turns off the output or trips the breaker when a given

(Overpower time elapses with the output exceeding the power limit 2

protection) OPP is indicated and ALM illuminates.

Value (fixed) Greater than or equal to approx. 110 % of the
rated output power.

OHP Protection action™® | Turns off the output.

(Overheat OHP is indicated and ALM illuminates.

protection)

1.
2.

*3.

*4.

*5.

PWR

100 Vac/200 Vac systems, operable without switching

Select whether to trip the breaker (C-8: 0/1) when an alarm is detected in the
CONFIG settings.

The specified protection action is common to OVP, OCP, and OPP. It cannot be
set separately for OVP, OCP, and OPP.

The protection function recovers after correcting the abnormal condition and
turning on the POWER switch.

Protection is not provided for the peak discharge current that is emitted from the built-
in capacitor at the output end of the PWR caused by abrupt changes in the load.
The specifications of the output voltage or output current are not met in the POWER
LIMIT operating area.

Phenomena such as overshoot and ringing may occur when a switch occurs from
constant voltage or constant current operation to power limit operation or vice versa.
The protection function recovers after correcting the abnormal condition and
turning on the POWER switch.
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Common Specifications

Display function

Voltmeter |Maximum |L type 99.99 (fixed decimal point).
display  M/H type 999.9 (fixed decimal point).
Display error +(0.2 % of rdng + 5 digits) at
23°C +5°C.
Ammeter |Maximum [ Models with a 9.999 (fixed decimal point).
display |rating less than
10A
Models with a 10 |99.99 (fixed decimal point).
A rating or greater
Models with a 100 1999.9 (fixed decimal point).
A rating or greater
Display error +(0.5 % of rdng + 5 digits) at
23°C +5°C.
Wattmeter The red LED by the unit (voltage or current) on
PWR DPSL"! the display illuminates.
Maximum |400W/800W type [999.9 (displayed on the voltmeter or ammeter).
display  [1gooW 9999 (displayed on the voltmeter or ammeter).
type
Display error Not defined. (Displays the product of the
current and voltage).
Operation |OUTPUT ON/OFF Output on: ON (green) illuminates.
display Output off: OFF (green) illuminates.

CV operation

CV illuminates (green).

CC operation

CC illuminates (red).

ALM operation™2

ALM illuminates™ (red).

Signal output

*6

Monitor [VMON | At rated voltage |10.00V +0.25 V.
signal (Voltage) |output
output™ At 0 V output 0.00V 025 V.

IMON At maximum 10.00V +0.25 V.

(Current) | current output™®

At 0 A output 0.00V +0.25 V.

Status OUTON STATUS Turns on when the output is on.
signal . |cvsTATUS Turns on during CV operation.
output™®  [EESTATUS Turns on during CC operation.

ALM STATUS™

Turns on when an alarm (OVP, OCP, OHP,
OPP, or SHUT) is activated.

PWR OFF STATUS™®- ™

Turns on for approximately 0.5 to 3 seconds
after the POWER switch is turned off.

PWR ON STATUS™: 10

Turns on when the POWER switch is on.

8-4
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Common Specifications

Control function

Digital control 1 TP-BUS
Directly controllable from the PIA4810 or PIA4830.
External |EXT-V CV CONT 12,713 0 % to 100 % of the rated output voltage in the
analog range of 0 Vto 10 V.
control* [EXT-R Normal 0 % to 100 % of the rated output voltage in the
cv range of 0 kQ to 10 kQ.
CONT "2 [Fail safe 100 % to 0 % of the rated output voltage in the
range of 0 kQ to 10 kQ.
EXT-V CC CONT 13 "14 0 % to 100 % of the maximum output current in
the range of 0 Vto 10 V.
EXT-R Normal 0 % to 100 % of the maximum output current in
cC the range of 0 kQ to 10 k€.
CONT" ' [Fail safe 100 % to 0 % of the maximum output current in
the range of 0 kQ to 10 kQ.
OUTPUT ON/OFF CONT Turns on when the TTL level signal is high or
when it is low. 1®
SHUT DOWN Turn the output off or trip the breaker when the
TTL level signal is high. 18

1.

2,
*3,
*4,
*5,
*6.
*7,

*8.
*9.

*10.
*11.
*12.
*13.
*14.
*15.

*16.

PWR

Power display and measured value display toggle each time you press the
SHIFT+VOLTAGE switch or SHIFT+CURRENT switch. The power value (output
value) is shown on the voltmeter or ammeter for the power display.

ALM illuminates for approximately 0.5 s to 3 s if the breaker is configured to trip
when a protection function is activated (C-8: 0). Other indications are undefined.
ALM blinks when operating in the power limit and extended operating area, but
the ALM signal is not output.

J1 connector on the rear panel.

The maximum output current is the rated output current on the M/H type.
Photocoupler open collector output.

Maximum voltage 30 V, maximum current (sink) 8 mA. Insulated from the output
and control circuits. Status signals are not mutually insulated.

Turns on for approximately 0.5 to 3 s if the breaker is configured to trip when a
protection function is activated (C-8: 0).

Turns on when the POWER switch is turned off manually or when the breaker trips.
Select PWR OFF STATUS (C-9: 1) or PWR ON STATUS (C-9: 0) in the CONFIG
settings. The selected signal is output to pin 22 of the J1 connector.

Turn on when the input power supply is normal and the POWER switch is on.

TP BUS connector on the rear panel.

CV external voltage control. Select the control source in the CONFIG settings. The
setting error is +5 % of the rated output voltage or +5 % of the maximum output current.
The input impedance is approximately 30 kQ.

CC external voltage control. Select the control source in the CONFIG settings. The
setting error is +5 % of the rated output voltage or +5 % of the maximum output current.
The maximum output current is the rated output current on the M/H type.

Select whether to turn on the output at a high signal (C-6: 0) or low signal (C-6:
1) in the CONFIG settings.

Select whether to trip the breaker (C-8: 0/1) when an alarm is detected in the
CONFIG settings.
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Common Specifications

temperature”

General
Environme | Operating conditions  |Indoor use, Overvoltage Category II.
ntal Operating 0°Cto +50 °C (32 °F to 122 °F)
conditions

With output current derating.
L type: 45 °C (113 °F) or higher
M/H type: 40 °C (104 °F) or higher

Operating humidity

20 %rh to 85 %rh (no condensation).

Storage temperature 2

25°C 10 +70 °C (-13 °F to 158 °F)

Storage humidity 2

0 %rh to 90 %rh (no condensation).

Altitude

Up to 2000 m.

Cooling system

Forced air cooling using a fan.”

Grounding polarity

Negative grounding or positive grounding
possible.

Isolation voltage

L/M type: +600 Vmax.
H type: £1000 Vmax.

Withstand
voltage

Across the primary
side of the transformer
and chassis

Across the primary and
secondary sides of the
transformer

No abnormalities at 1500 Vac for 1 minute.

Across the secondary
side of the transformer
and chassis

L/M type: No abnormalities at 600 Vdc for 1 minute.
H type: No abnormalities at 1000 Vdc for 1
minute.

Insulation
resistance

Across the primary
side of the transformer
and chassis

500 Vdc, 30 MQ or more.
(at a humidity of 70 %rh or less)

Across the primary and
secondary sides of the
transformer

Across the secondary
side of the transformer
and chassis

L/M type: 500 Vdc, 30 MQ or more.
H type: 1000 Vdc, 30 MQ or more.
(at a humidity of 70 %rh or less)

Safety™

Complies with the requirements of the following
directives and standards.
Low Voltage Directive 2014/35/EU

EN 61010-1 (Class I, Pollution degree 2°6)

Electromagnetic Compatibility
(EMC)* 7

Complies with the requirements of the following
directives and standards.
EMC Directive 2014/30/EU
EN 61326-1 (Class A"®)
EN55011 (Class A8, Group 1°9)
EN 61000-3-2
EN 61000-3-3
Applicable condition
All of the wires and wires connected to the
PWR are less than 3 m in length.

8-6

PWR




8. Specifications

Common Specifications

General (cont.)

Accessories | Operation Manual CD-ROM: 1 pc.

Safety information: 1 pc.

Setup Guide: 1 pc.

Quick Reference: English 1 pc. , Japanese 1 pc.

Power 400 W SVT3 18AWG: 1 pc.
cord’ 10 type with 3 P plug and connector. cable length 2.4 m.
800 W SJT3 14AWG: 1 pc.
type with 3 P plug and connector. cable length 3 m.
1600 W |vCTF3 3.5 mm? 1 pc.
type without plug and connector. cable length: 3 m.
wire color: black, white, green/yellow or green.
Cable clamp: 1 set.

OUTPUT terminal 1 set.
cover

TP BUS connector MSTB 2.5/2-ST-5.08 : 1 pc.

M4 output terminal M4 x 8 : 2 pcs.

screws
M8 output terminal M8 x 16 : 2 sets
screws (bolts, nuts, and spring washers)

*1. 100 % of the rated output current at an ambient temperature of +45 °C (L type)
or 40 °C (H type). Decreases linearly down to 80 % of the rated output current
at an ambient temperature of +50 °C.

*2.  Under packaged condition.

*3.  With thermal-sensing control (FAN control).

*4.  Not applicable to custom order models.

*5.  Thisis a Class | equipment. Be sure to ground the PWR's protective conductor
terminal. The safety of this product is only guaranteed when the product is
properly grounded.

*6.  Pollution is addition of foreign matter (solid, liquid or gaseous) that may
produce a reduction of dielectric strength or surface resistivity. Pollution
Degree 2 assumes that only non-conductive pollution will occur except for an
occasional temporary conductivity caused by condensation.

*7. Only on models that have CE marking on the panel.

*8.  ThisisaClass A equipment. The PWR is intended for use in an industrial environment.
This product may cause interference if used in residential areas. Such use must be
avoided unless the user takes special measures to reduce electromagnetic emissions
to prevent interference to the reception of radio and television broadcasts.

*9.  Thisisa Group 1 equipment. The PWR does not generate and/or use intentionally
radio-frequency energy, in the from of electromagnetic radiation, inductive and/or
capacitive coupling, for the treatment of material or inspection/analysis purpose.

*10. The power cord that comes standard with the unit is for a rated voltage of 125
Vac (250 Vac for the 1600 W type).

The PWR operates using a nominal supply voltage in the range of 100 Vac to
240 Vac without switching. However, if the 400 W or 800 W type is used under
a supply voltage outside the 100 Vac to 120 Vac range, an appropriate rated
power cord must be prepared.

The power cord included in the package may vary from the specifications due
to the shipment destination.
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Model-specific specifications (L type)

| PWR400L | PWR800L | PWR1600L

Output specifications

Rating 400.0 W 800.0 W 1600 W
Rated output voltage 80.00 V 80.00 V 80.00 V
Rated output current 25.00 A 50.00 A 100.0 A
Voltage | Maximum preset voltage (typ) '[ 105 % of rtg
Setting accuracy @ 3 0.1 % of rtg + 10 mV
Source effect™ ™ 0.05 % of rtg + 3mV
Load effect™® "3 0.05 % of rtg + 5 mV
Transient response® 1ms 1.5 ms 2ms
Ripple noise"® (e-p)7 [60OmV 80 mV 120 mV
(RMS)®  [10mV 15 mV 20 mV

Rise time (MAX)®

100 ms [50 ms] (rated load)
100 ms [50 ms] (no load)

Fall time (MAX) 10

100 ms [40 ms] (rated load)
250 ms [125 ms] (no load)

100 ppm/°C (during external analog control)

Temperature coefficient (MAX) !

Current | Maximum preset current (typ) 12 [40-0 A 80.0 A 160.0 A
Setting accuracy ' 3 0.5%ofrtg |0.5%ofrtg |0.5% of rtg
+20 mA +40 mA + 80 mA
Source effect’®"4 0.1 % of rtg + 10 mA
Load effect™ 13 0.1 % of rtg + 10 mA
Ripple noise (RMS)"8 40 mA 80 mA

|1eo mA

Temperature coefficient (typ) 1!

200 ppm/°C (during external control)

Maximum output | Continuous

30.00 A

60.00 A

120.0 A

Intermittent

current (typ)’k14

40.00 A

80.00 A

160.0 A

Parallel/serial operation

Master-slave parallel operation’!

5

Up to 5 units including the master unit (same
models only).

Master-slave series operation”'®

Up to 2 units including the master unit (same
models only).

*1.  The maximum preset voltage is provided for establishing a rated output voltage
setting. It does not guarantee power supply to the load exceeding the rated
output voltage.

*2.  The difference between the actual output voltage (or output current) and the
preset value under constant voltage (or constant current) operation.

*3.  Within the rated output current.

*4.  Output voltage (or output current) fluctuation with respect to 10 % fluctuation of
the nominal input voltage (ex. 100 Vac) under constant voltage (or constant
current) operation.

8-8
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*5.  Output voltage fluctuation when the output voltage is set to the rated output
voltage and the load is changed from rated load to no load (open load) under
constant voltage operation.

*6. The time it takes for the output voltage fluctuation to recover from outside 0.1 %
+ 10 mV of the output voltage setting to within 0.1 % + 10 mV when the output
voltage is set to the rated output voltage and the output current is changed from
100 % to 50 % or 50 % to 100 % of the maximum output current at the rated
output voltage under constant voltage operation.

The output voltage when the output current is 100 % is used as a reference.

*7. At a measurement frequency bandwidth of 10 Hz to 20 MHz.

*8. At a measurement frequency bandwidth of 5 Hz to 1 MHz.

*9.  Thetime it takes for the output voltage to rise from 10 % to 90 % of the rating when
the output is turned on.

Set the output current to the rated value. Values inside brackets are typical
values.

*10. The time it takes for the output voltage to fall from 90 % to 10 % of the rating when
the output is turned off.

Set the output current to the rated value. Values inside brackets are typical
values.

*11. At an ambient temperature range of 0 °C to 50 °C. The temperature
characteristics of the external analog control signal are excluded.

*12. To set the current to a value greater than 105 % of the rated output current, turn
the setting knob while holding down the SHIFT switch. You do not have to hold
down the SHIFT switch if you are lowering the current down from a value
greater than 105 % of the rated output current.

*13. Output current fluctuation when the output current is set to the rated output current
and the load is changed from rated load to no load under constant current
operation.

*14. The range between the rated output current and the maximum output current
(maximum preset current) is the extended operating area. Specifications such as
the power supply fluctuation, load fluctuation, ripple noise, and transient response
are not met in the extended operating area. The ALM indicator blinks when
operating in the extended operating area. In this case, the alarm signal is not output.
Continuous extended operating area (up to 120 % of the rated output current)

Continuous output is possible. However, at ambient temperatures greater
than or equal to 30 °C, the output current must be derated with respect to
the temperature.

Intermittent extended operating area (120 % to 160 % of the rated output current)
The maximum output duration is limited to 10 minutes. Pause duration of at
least twice the output duration is required.

For detail, see section “4.4.2 Extended operating area (L type only).”

*15. The difference in the output current between the master unit and the slave unit
is within approximately 3 % of the rating.

*16. The difference in the output voltage between the master unit and the slave unit
is within approximately 3 % of the rating.
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PWR400L PWR800L PWR1600L
Input specifications
Current (MAX)! 100 VAC ([6.5A 13.0A 26.0 A
200 VAC |[3.3A 6.5A 13.0A
Inrush current (MAX) 2 35 Apeak 70 Apeak 140 Apeak
Power (MAX)"! 650 VA 1300 VA 2600 VA
Power factor (typ)™® 0.980
Efficiency (MIN)™ 70 %
General
Weight*5 Approx. 5 kg Approx. 8 kg  |Approx. 15 kg
(11.02 Ibs) (17.64 Ibs) (33.07 Ibs)
Dimensions See Outline Drawing.

*1.  Under rated load. Excludes the extended operating area.
*2.  Excludes the charge current component that flows through the capacitor of the
internal EMC filter circuit immediately after the POWER switch is turned on
(within approximately 1 ms).
*3. Standard value at an input voltage of 100 Vac under rated load. Excludes the
extended operating area.
*4. At an input voltage of 100 Vac under rated load. Excludes the extended

operating area.

*5. Unit only. Does not include accessories.

PWR




8. Specifications

This page has been intentionally left blank.

PWR 8-11



8. Specifications

Model-specific Specifications (M type)

| PWR400M | PWR800M | PWR1600M

Output specifications

Rating 400.0 W 800.0 W 1600 W
Rated output voltage 320.0V 320.0V 320.0V
Rated output current 6.250 A 12.50 A 25.000 A
Voltage | Maximum preset voltage (typ) '[ 105 % of rtg
Setting accuracy - 3 0.1 % of rtg + 10 mV
Source effect™ ™ 0.05 % of rtg + 3mV
Load effect™® "3 0.05 % of rtg + 5 mV
Transient response® 4ms 8 ms 12 ms
Ripple noise™3 ®-p)7  |90mV 140 mV 190 mV
(RMs)8  [15mV 20 mV 25 mV
Rise time (MAX)™® 160 ms [80 ms] (rated load)
160 ms [80 ms] (no load)
Fall time (MAX) 10 560 ms [280 ms] (rated load)
2200 ms [14000 ms] (no load)
Temperature coefficient 100 ppm/°C (during external control)
(MAX)M
Current | Maximum preset current 105 % of rtg
(typ) "2
Setting accuracy ' 3 0.5%ofrtg |0.5%ofrtg |0.5% of rtg
+5mA +10 mA +20 mA
Source effect 3A™ 0.1 % of rtg + 10 mA
Load effect™ 13 0.1 % of rtg + 10 mA
Ripple noise (RMS)"8 25 mA 35 mA |5o mA
Temperature coefficient (typ) "] 200 ppm/°C (during external control)

Parallel/serial operation

Master-slave parallel operation’!

Up to 5 units including the master unit (same
models only).

Master-Slave Series Operation Not allowed
Input specifications
Current (MAX)*15 100 VAC |6.25A 125A 25.0A
200 VAC [3.13A 6.25 A 125A
Inrush current (MAX) 16 35 Apeak 70 Apeak 140 Apeak
Power (MAX)*15 625 VA 1250 VA 2500 VA
Power factor (typ)” 0.980
Efficiency (MIN)"18 70 %
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| PWR400M | PWR800M | PWR1600M

General (cont.)

Weight*19 Approx. 5 kg |Approx. 8 kg |Approx. 15 kg
(11.02 Ibs) (17.64 Ibs) (33.07 Ibs)
Dimensions See Outline Drawing.

*1.  The maximum preset voltage is provided for establishing a rated output voltage
setting. It does not guarantee power supply to the load exceeding the rated
output voltage.

*2.  The difference between the actual output voltage (or output current) and the
preset value under constant voltage (or constant current) operation.

*3.  Within the rated output current.

*4.  Output voltage (or output current) fluctuation with respect to +10 % fluctuation
of the nominal input voltage (ex. 100 Vac) under constant voltage (or constant
current) operation.

*5.  Output voltage fluctuation when the output voltage is set to the rated output
voltage and the load is changed from rated load to no load (open load) under
constant voltage operation.

*6.  The time it takes for the output voltage fluctuation to recover from outside 0.1 %
+ 10 mV of the output voltage setting to within 0.1 % + 10 mV when the output
voltage is set to the rated output voltage and the output current is changed from
100 % to 50 % or 50 % to 100 % of the maximum output current at the rated
output voltage under constant voltage operation.

The output voltage when the output current is 100 % is used as a reference.

*7. At a measurement frequency bandwidth of 10 Hz to 20 MHz.

*8. At a measurement frequency bandwidth of 5 Hz to 1 MHz.

*9. The time it takes for the output voltage to rise from 10 % to 90 % of the rating
when the output is turned on.

Set the output current to the rated value. Values inside brackets are typical
values.

*10. The time it takes for the output voltage to fall from 90 % to 10 % of the rating
when the output is turned off.

Set the output current to the rated value. Values inside brackets are typical
values..

*11. At an ambient temperature range of 0 °C to 50 °C. The temperature
characteristics of the external analog control signal are excluded.

*12. The maximum preset current is provided for establishing a rated output voltage
current. It does not guarantee power supply to the load exceeding the rated
output current.

*13. Output current fluctuation when the output current is set to the rated output
current and the load is changed from rated load to no load under constant
current operation.

*14. The difference in the output current between the master unit and the slave unit
is within approximately 3 % of the rating.

*15. Under rated load.

*16. Excludes the charge current component that flows through the capacitor of the
internal EMC filter circuit immediately after the POWER switch is turned on
(within approximately 1 ms).

*17. Standard value at an input voltage of 100 Vac under rated load.

*18. At an input voltage of 100 Vac under rated load.

*19. Unit only. Does not include accessories.
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Model-specific specifications (H type)

| PWR400H | PWR800H | PWR1600H

Output specifications

Rating 400.0 W 800.0 W 1600 W
Rated output voltage 650.0 V 650.0 V 650.0 V
Rated output current 2.000 A 4.000 A 8.000 A
Voltage | Maximum preset voltage (typ) '[ 105 % of rtg
Setting accuracy - 3 0.1 % of rtg + 10 mV
Source effect™ ™ 0.05 % of rtg + 3mV
Load effect™® "3 0.05 % of rtg + 5 mV
Transient response® 6 ms 7 ms 8 ms
Ripple noise"3 )7 140 mV 210 mV 280 mV
(RMS)*B 20 mV 30 mV 40 mV
Rise time (MAX)*9 260 ms [130 ms] (rated load)
260 ms [130 ms] (no load)
Fall time (MAX) 10 640 ms [340 ms] (rated load)
2600 ms [1600 ms] (no load)
Temperature coefficient 100 ppm/°C (during external control)
(MAX)M
Current | Maximum preset current 105 % of rtg
(typ) "2
Setting accuracy ' 3 0.5%ofrtg |0.5%ofrtg |0.5% of rtg
+20 mA +40 mA + 80 mA
Source effect 3A™ 0.1 % of rtg + 10 mA
Load effect™ 13 0.1 % of rtg + 10 mA
Ripple noise (RMS)"8 10 mA 20 mA |4o mA
Temperature coefficient (typ) "] 200 ppm/°C (during external control)

Parallel/serial operation

Master-slave parallel operation’!

Up to 5 units including the master unit (same
models only).

Master-Slave Series Operation Not allowed
Input specifications
Current (MAX)*15 100 VAC [6.0A 12.0A 240A
200 VAC [3.0A 6.0 A 12.0A
Inrush current (MAX) 16 35 Apeak 70 Apeak 140 Apeak
Power (MAX)'15 600 VA 1200 VA 2400 VA
Power factor (typ)” 0.980
Efficiency (MIN)"18 70 %
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| PWR400H | PWR800H | PWR1600H

General (cont.)

Weight*19 Approx. 5 kg |Approx. 8 kg |Approx. 15 kg
(11.02 Ibs) (17.64 Ibs) (33.07 Ibs)
Dimensions See Outline Drawing.

*1.  The maximum preset voltage is provided for establishing a rated output voltage
setting. It does not guarantee power supply to the load exceeding the rated
output voltage.

*2.  The difference between the actual output voltage (or output current) and the
preset value under constant voltage (or constant current) operation.

*3.  Within the rated output current.

*4.  Output voltage (or output current) fluctuation with respect to +10 % fluctuation
of the nominal input voltage (ex. 100 Vac) under constant voltage (or constant
current) operation.

*5.  Output voltage fluctuation when the output voltage is set to the rated output
voltage and the load is changed from rated load to no load (open load) under
constant voltage operation.

*6.  The time it takes for the output voltage fluctuation to recover from outside 0.1 %
+ 10 mV of the output voltage setting to within 0.1 % + 10 mV when the output
voltage is set to the rated output voltage and the output current is changed from
100 % to 50 % or 50 % to 100 % of the maximum output current at the rated
output voltage under constant voltage operation.

The output voltage when the output current is 100 % is used as a reference.

*7. At a measurement frequency bandwidth of 10 Hz to 20 MHz.

*8. At a measurement frequency bandwidth of 5 Hz to 1 MHz.

*9. The time it takes for the output voltage to rise from 10 % to 90 % of the rating
when the output is turned on.

Set the output current to the rated value. Values inside brackets are typical
values.

*10. The time it takes for the output voltage to fall from 90 % to 10 % of the rating
when the output is turned off.

Set the output current to the rated value. Values inside brackets are typical
values..

*11. At an ambient temperature range of 0 °C to 50 °C. The temperature
characteristics of the external analog control signal are excluded.

*12. The maximum preset current is provided for establishing a rated output voltage
current. It does not guarantee power supply to the load exceeding the rated
output current.

*13. Output current fluctuation when the output current is set to the rated output
current and the load is changed from rated load to no load under constant
current operation.

*14. The difference in the output current between the master unit and the slave unit
is within approximately 3 % of the rating.

*15. Under rated load.

*16. Excludes the charge current component that flows through the capacitor of the
internal EMC filter circuit immediately after the POWER switch is turned on
(within approximately 1 ms).

*17. Standard value at an input voltage of 100 Vac under rated load.

*18. At an input voltage of 100 Vac under rated load.

*19. Unit only. Does not include accessories.
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