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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.

(Revision should be applied to items indicated by a check mark [M()

LI Input voltage

The input voltage of this product is VAC, .
and the voltage range is to VAC. Use the product within this range only.
O Input fuse

The rating of this product's input fuse is A, VAC, and

WARNING

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

[J AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

=mm \WARNING

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

\
(D Without a power plug ' (L—_l Without a power plug

Biue (NEUTRAL)
Brown (LIVE)

White (NETRAL)
Black (LIVE)

Green/Yellow (GND) L Green or Green/Yellow (GND)

( (
L] Plugs for USA | Plugs for Europe

f [ Provided by Kikusui agents

Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.

.

[[:l Another Cable

J
(© 1998 Kikusui Electronics Corporation  Kikusui Part No. Z9-000-027 1B001681 @_"KIKUSUI!
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1. GENERAL

1.1 Description

The PCR Series AC Power Supply/Frequenéy Converters are industrial power
equipments which convert a commercial AC line power into an AC supply power
of regulated voltage and controlled frequency. By employing a linear ampli-
fier system, the equipment delivers an AC output power of a c¢lean sinusoidal
voltage waveform with high stability.

The equipment employs a microprocessor-based control system to provide vari-
ous convenient control functions and enhanced operability.

" The equipment can incorporate various options for GP-IB control, 3-phase
operation, remote control, simulation of line abnormalities including power
failure, and master-slave mode for parallel operation.

Thus, the equipment is highly flexible and expandable, and can be used for
various purposes ranging from experimental laboratory installation or manu-

facturing factory installation to FA (factory automation) or ATE (automatic
test equipment).

1.2 Features

The major features of the PCR Series Frequency Converters can be summarized
as follows:

(1) ¥ide output frequency range
The output frequency range is as wide as 5 - 500 Hz
(2) Yide output voltage ranges

The output voltage ranges (two ranges) are as wide as 1 - 140 V and
2 -~ 280V

(3) Large allowable maximum peak output current:

¥hen the load is a capacitor input type of rectifier, the PCR allows
repetitive peak current of up to 3 times of the rated maximum output
current (in rms value).
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(4)

(5)

(6)

M

¥ide input voltage ranges

The input voltage ranges (two ranges) are as wide as 85 - 115 V and 170 -
230 V. They can be modified to ranges 98 - 132 V and 196 - 984 V.

‘Standard rack mount casing

The equipment is housed in a casing for standard 19-inch rack mount.

Two or more units of PCR equipment or in combination with other power
supply devices or measuring devices can be readily installed on a stand-
ard 19-inch rack. (The equipment employs a front air intake system
allowing the units to be densely installed on a rack.)

A system for an output of 6 kVA or more or for a 3-phase output with PCR
units can be structured as one system on a rack. For this type of

system, please consult your Kikusui agent.

Stable output frequency

The equipment employs a crystal-controlled oscillator and 4 synthesizer-
type frequency divider, thereby ensuring good frequency stability.

] Output freqﬁency stability: #5 x 107% or better -

Stable output voltage

The equipment employs a high-stability digital-processing reference
generator and a high-stability wide-band OTL (output transformerless)
pover amplifier, thereby ensuring a good voltage stability.

[J Regulation against input voltage change: #0.1% or better

Regulation against load change: #0.1 V/0.2 V or better (for 100V/200V
output ranges, respectively)

Regulation against frequency change: +1% or better (with reference to
output voltage 4t 200 Hz)

Regulation against temperature change: 100 ppm/°C typical
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(8) Large digital readouts

€D

(10)

an

Large T-segment LED digital readouts are used as standard provisions to
display the voltage, currént and frequency.

Enhanced operability and reliability

To control the output voltage and frequency, seesaw switches of variable
speed type are used, thereby allowing to set them rapidly and accurately.
For selector switches, key switches with digital processing are used

and the current statuses are‘indiéated with characters by LEDs, thereby
attaining an enhanced operability and reliability. The equipment has a
memory function to store output voltage and frequency programs (up to

9 programs separately between voltage and frequency), allowing, for ex-

anples, to reduce the number of test procedures and to eliminate the
chances of human errors in measurement.

Full protection systenms

The equipment incorporates a full protection systems including protectors
against overload, overvoltage and overtemperature, making phe equipment
safely applicable to ageing test and other automatic test systems.

Recessed Terminals

For the sake of safety, the input and output terminals are located at
recessed positions and protected-with transparent covers.
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2. SPECIFICATIONS AND FUNCTIONS

2.1 Specifications

Model

PCR500 PCR1000 PCR2000 |  PCR4000

Input Rating (AC rms)

Voltage, frequency and phase

85 - 115V / 170 - 230 ¥ (for 100 ¥ / 200 V input ranges,
respectively) (x1), 47 - 83 Hz, single-phase

Apparent povwer

Approx. 1.5 kVA Approx. 3 kVA | Approx. 6 kVA | Approx. 12 kVA

Current (100Y/200Y input ranges)

164/84 ‘3247164 B5A/324 130A/654

Qutput Rating (AC rms)

Voltage 1 -140V /2 - 280V (for 100 V / 200 V output ranges,
respectively) (x2) '

Haxinun current (x3) sA/2.56 | 104/5A | 20A/10A | 40A/204

Phase _ Single-phase :

Volt Anperes total soova | 1k | 2k | 4w

Haximum peak current (*4)

3 times of maximum output current (rms)

Load power factor

0 -1 (lead or lag phase) (x3)

Frequency

5 - 500 Hz (x3, x5)

Qutput Voltage Stability

Line effect:
Input voltage change within rating range

+0.1%

Load effect:
Output current change of 0 - 100% of
value rating

£0.1/20.2Y :
(for 100Y/200V output ranges, respectively) (x6)

Output frequency change within rating %
range

‘ 1% (=7)

Temperature coefficient
(change within rating range)

100 ppn/°C typical (x8)

Output Frequency Stability

5 x 107®

Output Frequency Setting accuracy

£l x 10°*

Output voltage harmonic distortion (x9)

Less then 0.5%

Output voltage recovery time (x10)

50 psec typical

Efficiency (x11)

More than 50%

Meters (LED type digital displays)

Voltmeter (x12)

Full scale

285.0 ¥ (4 digits)

Accuracy

£1% &l digit. (At 10 to 285 V, for 20 - 30 Hz: #3% %1 digit)
at normal operating temperature

Annmeter (x13)

Full scale 5.50 A 11.00 A 22.04 44,0 A
(3 digits) (3-1/2 digits) | (3 digits) (3 digits)
Accuracy +1% #1 digit. (At curremt of 5% to 100% scale, for 20 - 50 Hz:
+3

% %1 digit) at normal operating temperature

Frequency meter (x14)

Full scale

|
!

99.89 Hz, 500.0 Hz. (4 digits, auto ranging)
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¥odel

PCR500 PCR1000 PCR2000

PCR4000

Insulation Resistance

Input to chassis, output to chassis,
or input to output

more than 30 ¥ (500 Y DC)

more than 10 ¥2 (500 V DC)

¥Yithstanding Voltage

Input to chassis, output to chassis,
or input to output

1.5 kV AC (1 minute)

Ambient Operating Temperature and Humidity

0 to +50 °C, 10 - 90% RH (noncondensing)

Dimensions See Section 2.4 Dimensions of Converters
Yeight Approx. 110 1bg Approx. 198 1bs Approx. 308 1bs Approx. 551 Ibs
(50 kg) (90 kg) (110 ked (250 kg)

Input/Output Terminal Screws

Input terminal screws M4 T M4 ¥6 M8

Qutput terminal screws 4 .t M4 K6
Accéssories . _

Input power cable (core cross section/ 3.5 om*/3 m 8 nn*/3 m 14 nn*/3 m 38 nn?/3 m

length) (x15) | '

Instruction manual 1 copy

2—2
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(x1):

(x2):

(x3):

(x4):

(x5):

(x6):

(x7):

(x8):

(x9):

(x10):

Either the input voltage ranges (nominal 100V or 200V) can be selected
by changing terminal connections (for Models PCR2000 and PCR4000) or by
changing switch setting (for Models PCR500 or PCR1000). To modify the
input voltages to nominal 115V/230V (98 - 132V/196 - 264V), modification
by Kikusui’'s factory is needed.

The output voltage ranges (nominal 100 V and 200 V) are selectable with
a switch on the front panel. The voltage setting resolution is 0.1 V.

When the output voltage is 1 - 100 V or 2 - 200 V and the load power
factor is 0.8 - 1. (Yhen the output voltage is 100 - 140 V or 200 -

280 V, the output current is reduced depending on the output voltage as
shown in Figure 2-1-1. Yhen the load power factor is 0 - 0.8, the
output current is reduced depending on the load power factor as shown in
Figure 2-1-2. Yhen the output frequency is 5 - 40 Hz, the output
current is reduced depending on the output frequency as shown in Figure
2-1-3.)

For capacitor input type of rectifier load. (Limitation imposed by the
rated output current rms value)

Resolution (1) 0.01 Hz for 5.00 - 100.0 Hz range or (2) 0.1 Hz for 100.0
- 500.0 Hz range. ‘

Regulation at output terminals when output voltage is 20 - 140V/40 -
280V and load power factor is 1.

Regulation of output voltage with reference to that at 200 Hz, when
output voltage is 20 - 140V/40 - 280V and output currnet is zero.

Typical value when dutput voltage is 100V/200V and output current is

Zer0.

¥Yhen output voltage is 40 - 140V/80 - 280V and.the,load power factor is
1.

Response to output current change from zero to the rated, when output
voltage is 100V/200Y and load power factor is 1.
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(x11):

(x12):
(x13):
(x14):

(x15):

Notes:

Yhen output voltage is 100V/200V, output current is at the rated value,
load power factor is 1, and output frequency is 40 - 500 Hz.

Average value calculated from rms value.

Rms value. (For current of crest factor not greater than 3)

Set output frequency (frequency of internal reference voltage signal)

Cable with GND wire. (¥ith solderless terminals provided on the equip-
ment input side) |

Model PCR500, PCR1000: One 3-core cabtire cable (insulated cable)
Model PCR2000, PCR4000: Three single-core cables

Qutput voltage stability, output total harmonic distortion, Voltmeter
and Ammeter specifications are theoretical value when otuput frequency
is between 5 Hz and 20 Hz.

This product is not to be applied for the user accessible reprogranming
capability and an alterable progranme.

The reading speed of Voltmeter and Ammeter is approximately once per
second.
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Notes: 1. The output voltage factor is in percent with 100 or 200 volts as
100% for the 100V or 200V ranges, respectively.

2. The output current factor in percent is with the maximum rated output
current as 100%.

3. The maximum allowable output current can be calculated by multiplying
the rated output current by the output current percentages found in
Figures 2-1-1 and 2-1-2, The maximum allowable current calculated
enploying the percentage found in Figure 2-1-3 has a priority over
the above-calculated rating when this calculated value is smaller
than the above-calculated value. For details, see Section 3.3.
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2.2 Description of Functions

(1)

(2

JOR

(4)

(6)

¢

Memory Function
This function allows storage of preset values of output voltages and
frequencies. The memory capacity is for three voltages and three frequ-

encies, or nine combinations in total. For details, see Section 3-2-5.

Synchronized Operation Function v
This function allows synchronization of the output frequency (Phase) with

the input line frequency (phase). The accuracy of synchronization is
within 1.9 Hz from 50 or 60 Hz. For details, see Section 3.2.7,

Voltage Limit Function v

This function is to limit the output voltage to a preset value (adjust-
able within a range of 30 to 285 V) to protect the load against over-
voltage when setting the output voltage with the voltage adjustment
switch or by means of the memory funmction, GP-IB control fumction (with
optional interface IB01-PCR) or remote control function (with optional
controller RCO1-PCR). For details, see Section 3.2.86.

Qutput ON/OFF Function
This function allows turn on or turn off of the output power delivered
to the output terminal or to the output receptacle. Since an electronic

switch is employed, the output power can be turned on or off without
chatter. |

Preset Function
This function is to preset the output voltage or the limit voltage and

to display the voltage when the output ON/OFF function of (4) is in the
OFF state.

Key Lock Function :
This function is to lock the functions of the operation/display panel

switches, except the output ON/OFF function and set-value monitoring
function which are not locked. '

Clear Function

This function is to clear all operation/display panel switch settings to
the initial settings or default vaues as shown in the following table.
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Initial Setting (Default Value)

Qutput Voltage Setting

0 ¥ (zero volts)

Limit Voltage 285 V
Nominal Output 100V
Voltage Range

Qutput Frequency 50 Hz

Voltage Meqory A=10V,B=07V,0=0Y

Values

Frequency Memory ~° | A = 50Hz, B = 60Hz, C = 400Hz

Values

Memory Mode- Voltage mode -

Others » The SYNC, STORE, LI“IT PRESET, and OUTPUT
‘ 4 sw1tches are set to the OFF state.

O3

(9

(10)

As the equipment comes from the factory, it is set to the'initial settings.’

Master-slave Parallel Operatlon Function (for Models PCRZOOO and PCR4000
only) (Optional)

This function allows operation of up to three units of the same model of
converter connected in parallel, by controlling only one master unit and
operating the others as slave units. By employing this type of setup,

the output power rating can be increased by the amount of the slave units.
For details, see Section 4.1 (4).

Display Function
This function is to display the'Qperating status of the equipment on the

operation/display panel. For details, see Section 3.1.2.

Optional Functions

For functional expansion of the equipment, optionai-items are available

as follows:

1) 1B01-PCR: GP-IB Interface

2) 3P01-PCR: 3-phase Driver

3) RCO01-PCR: Remote Controller

4) EX0L-PCR: External Signal Interface

5) PDOLM-PCR/PD01S-PCR: Parallel Operation Cable
For details, see Section 4.
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2.3 Protection systens

The PCR Series Frequency Converters have protection systems incorporated as

- follows:

(1) Overload Protector

€D

(3

Yhen the output current has exceeded the rated value, the overload prot-

ector trips to limit or cut out the output current (voltage).
For the rated value, see Section 3.3.1.

Overvoltage Protector

¥hen the converter is operating with an external control signal (employ-
ing optional Interface EX01-PCR) and the output voltage of the converter
has exceeded the limit voltage mentioned in Section 2.2 (3), the over-
voltage protector trips to cut out the output.

Overtemperature Protector

¥hen the heat sink temperature of the converter has exceeded its limit,
the overtemperature protector trips to cut out the output.
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2.4 Dimensions of Converters
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3. OPERATING INSTRUCTIONS

3.1 Layout and Description
3.1.1 Layout and Description of Panel Items (Except Operation/Display Panel) of

Main Unit

[1] Front Panels
1) Model PCR500

=
0

OEEM. OO0, oo
N (= = IR sl salin)an sa e BN =N == |
i - N — — PCR500
_ﬁ:\ﬁo ; J;'-
T ' _ L1

Figure 38-1-1

2) Model PCR1000
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Figure 3-1-2
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3) Model PCR2000
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4) Model PCR4000
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[2] Rear Panels’

1) Model PCR500
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Figure 3

2) Model PCR1000
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3) Model PCR2000

Figure 3-1-7
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4)

Model PCR4000

®

Figure 3-1-8
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- [8] Description of

Panel Itenms

For details, see Section 3.1.2.

NO, Item Description Remarks
@ | Operation/Dis- | The panel is for control and display
play Panel of the converter output.

® | Power Switch

The switch is for ON/OFF control of
LINE. This switch may be automati-
cally turned OFF when one of the
protectors has tripped.

For instructions and
precautions for
turning on the POWER
switch, see Section
3.2.2.

Note: The current rating of each
outlet is 10 amperes.

@ | OUTPUT ng The outlets deliver the converter Note that, for
Receptacles output. Models PCR2000 and
(Outlets) PCR4000, the over-

load protector may
trip if an overload
is caused to these
outlets.

For details, see
Section 3.3.2.

The converter output
can be delivered
also via OUTPUT
terminal block @.

@ | Air Intakes

The intakes (louvers) are for intake
of air for forced air cooling of the
converter. The intakes have filters.

For cleaning of the
filters, see Section
3.3.4 [1].
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No.

[tem Description Remarks
® | Handles The handles are for moving Model For notes and
PCR500 Converter only. precautions for
CAUTION: Never use these handles to | installing or moving
~carry the Converters, the converter, see
except those of Model Section 8.2.1 [2]
PCR500, The handles are and [3].
only for moving the
Converters on their castors.
Note that the handles are
not sturdy enough to carry |
the Converters (except Model
PCR500),

® | Rubber Studs
(Model PCR500
only)

@ | Castors The front two wheels swivel and the | For details, see
(Models rear two wheels are unidirectional. | Section 3.2.1 [2].
PCR1000, On Models PCR2000 and PCR4000, the
PCR2000 and front two wheels can be locked with
PCR4000) stoppers.

® | Stopper Bolts | The bolts are to stabilise the For details, see

(Models
PCR1000,
PCR2000 and
PCR4000)

‘converter on the floor.

To stabilise the converter turn (as
viewed from the top) the handles of
the stopper bolts clockwise until
the castors are slightly raised off
the floor.

Section 8.2.1. [2].
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No.

Item

Description

Remarks

SELECTOR /N
terminal Block
(for Models
PCR2000 and
PCR4000 only)

nominal input voltage range: either
the 100V range (by connecting the

shorting strip to the 100V terminal)
or the 200V range (by connecting the
shorting strip to the 200V terminal).

'@ | Terminal Box The terminal box accommodates the
INPUT terminal block @, OUTPUT
terminal block @, INPUT VOLTAGE
SELECTOR switeh @ (for Model PCR1000
only), and INPUT VOLTAGE SELECTOR
terminal block @ (for Models PCR2000
and PCR4000 only).

@© | INPUT ZCS The terminal block feeds the AC line | For details, see
Terminal power to the converter input circuit.| Section 3.2.2 [1].
Block The terminal block is protected in

the terminal box @.
| @ | OUTPUT The terminal block feeds the convert- For details, see
Terminal er output to the load. | Section 8.2.2 [1].
Block The terminal block is protected in
the terminal box @. The converter output
Note: On Model PCR500, the INPUT for the load is
terminal block @ and QUTPUT | delivered also via
terminal block @ are struc- | the OUTPUT
tured as a single terminal receptacles
‘block. (outlets).

® | INPUT VOLTAGE | The switch is to select a nominal The converter comes
SELECTOR ka input voltage range: Either the from the factory
Switch 100V range or the 200V range. with the switch set
(for Models ’ to the 200V range.
PCR500 and For details, see
PCR1000 only) Section 3.2.2 [2].

@® | INPUT VOLTAGE | The terminal block is to select a The converter comes

from the factory
with the terminal
block set for the
200V range.

For details, see
Section 3.2.2 [2].
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No.

[tem

Description

Remarks

Air Exhaust
Ports

The ports are to ventilate the
exhaust air of the forced air cooling
systen,

Note: Provide a clearance of 20 cm
or more from the ports so
that the exhaust air is
freely ventilated.

For details, see
Section 3.2.1 [2].

SLOT 1, SLOT 2

The slots are to accommodate cards
for optional fumctions. On the
standard converter, the slots are
covered with blank panels.

For details of the
optional functions,
see Section 4.

Connectors

J1 and J2
(for Models
PCR2000 and
PCR4000 only)

The connectors are for connections
of the signal cables for optional
master—sigve parallel operation of
two or more converters,
On the standard converters, the
connector sections are covered with
blank panels.
Note: The above optional function
is not available for Models
PCR500 and PCR1000 converters.




3.1.2 Layout and Description of the Operation/Display Panel

[11 Layout of Panel Items
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(2] Description of

Panel Itens

NO. Item

Description

Remarks

@ | FREQUENCY
Switch

~Each time as you press the switch,

The switch is to change the output
frequency. As you press the right
hand side of the switch (seesaw
type), the frequency increases; as
you press the left hand side, the
frequency decreases.

the frequency is incremented.or
decremented by the minimum reso-
lutionx,

If you keep the switch pressed, the
frequency changes continuously and
the change rate increases in steps
with 2 change rates.

x: 0.01 Hz (for
5.00 - 100.0 Hz
range) or 0.1 Hz
(for 100.0 -
500.0 Hz)

Yariable resolution

can be attained by

using the FREQUENCY

DIGIT switch @ in

conjunction,

For details, see
Section 3.2.4 [17.

@ | VOLTAGE
Switch

‘right hand side of the switch (seesay

| the voltage is incremented or

The switch is to change the output
voltage or the limit voltage (see @
LIMIT switch). As you press the

type), the voltage increases; as you
press the left hand side of the
switch, the voltage decreases,

Each time as you press the switch,

decremented by the minimum reso-
lutionx,

If you keep the switch pressed, the
voltage changes continuously and the
change rate increases in Steps with
2 change rates.

x: 0.1V (within
all rated
voltage ranges)

Note: ¥Yhen in the
OUTPUT OFF
state (see
QUTPUT switch),
the output
voltage cannot

~be changed

" unless in the
PRESET mode
(see @D PRESET
switch),

For details, see

Section 3.2.3 [2].




oSS

:\7/ / 9({ 94('?

¥hen in the STORE mode (see the STORE
switch @), as you press one of the
A, B and C switches, data is stored
in the corresponding memory, and the
corresponding A, B or C lamp and the
STORE lamp @9 blink for several
seconds.

No. Item Description Remarks

@ | FREQUENCY The switch is to select the DIGIT For details, see
DIGIT mode which allows to selection of the Section 3.2.4 [2].
Switch variable digits (variable resolution)

for output frequency setting.
As you press the switch, the fre-
quency setting circuit is set to the
DIGIT mode. Thereafter, each time °
as you press the switch, the digits
which are subject to change move
upward and these digits on the
frequency meter G0 become dim.
These digits can be varied with the
FREQUENCY switch @.
@D | MEMORY The switch selects either the For details, see
‘ F/V Switch F (frequency) memory function or the | Section 3.2.5.
V (voltage) memory function. Each -
time as you press the switch, the
selected function changes between
F and V. The selected function is
indicated by the FREQ lamp @ or the
VOLT lamp €.

@ | MEMORY The switches select memory (A, B or | Note: Yhen in the-
A, B, C C) to read data (RECALL mode) or to RECALL mode
Switches write data (STORE mode). and the F/V

¥hen in the RECALL mode, as you press switch is set
one of the A, B and C switches, data for F, the

of the corresponding memory is called FREQUENCY

out onto the frequency meter € or svitch @ and
voltmeter 6, and the corresponding FREQUENCY

A, Bor C lamps and the meter readout DIGIT switch

blink for several seconds. @ remain

disabled; when
the F/V switch
is set for V,
the VOLTAGE
svitch @ re-
main disabled.
For details, see
Section 3.2.5.




No. ; Ttem . Description Remarks

@ | MEMORY ENT The switch is for delivery of data For details, see
Switch stored in memory. 1f you press the | Section 3.2.5 [2].
switch when in the RECALL mode, dats
being indicated on the meter is

delivered.

@ | STORE The switch 'is to select the STORE Note: The STORE mode

Switeh - = mode to write data in memory. is selectable

As you press the STORE switch and only when in
one of the MEMORY A, B or C switches, the PRESET
data being indicated on the meter is mode (see the
written into the correcponding PRESET switch
memory. QD).
¥hen in the STORE mode, the STORE
lamp blinks. For details, see

As you press the STORE switch again, | Section 3.2.5 [1].
the STORE mode is released. '

@® | RANGE The switch is to select the RANGE Note: The RANGE
Switch STANDBY mode which allows selection ~ switch is
of the nominal output voltage (100V enabled and
range or 200V range). the RANGE
As you press the switch, the RANGE STANDBY mode
STANDBY mode is selected and the is selectable
selected range is indicated by only when in
blinking of the 100V or 200V lamp @ the OUTPUT OFF
on the operation/display panel @ mode (see the
while the lamp of the existing range OUTPUT switch
: is illuminated steadily. As you @0).

?3 press the SET switch @, the range

~ indicated by the blinking lamp is For details, see

g; selected. ' Section 3.2.3 [1].

As you press the RANGE switch again,
the RANGE STANDBY mode is released.

3—14
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No.

Item

Description

Remarks

Set Switch

The switch is to set the output to
the nominal. 100V or 200V range.

As you press the switch when in the
RANGE STANDBY mode (see the RANGE
switch @), either the nominal 100V
or 200V range is selected and the
indicator lamp of the selected range
(the 100V lamp @ or 200V lamp @)
ceases blinking and illuminates
continuously, and the other lamp
goes off.

QUTPUT
Switch

The switch is to turn on or off the
converter output delivered to the
QUTPUT terminal block @ or to the
OUTPUT receptacles (outlets).

Each time as you press the switch,
the output is turned on (the OUTPUT
ON state) or off (the QUTPUT OFF
state). Y¥hen in the OUTPUT ON state,
the OUTPUT lamp @9 illuminates.

The switch operates
even when in the
KEY LOCK mode.

(sée the XBY LOCK
swvitch €).

3—15




sS4

FFI674E

No. - ltem Description Remarks
@D | PRESET The switch is to select the PRESET | Notes:
Switch mode which allows the output voltage | © The PRESET mode

to be preset. , is released also
As you press the switch, the PRESET when the VOLTAGE
mode is selected and the voltmeter &  LIMIT SETTING
indicates the preset voltage and the mode (see the
PRESET lamp @ illuminates. LIMIT switch €2)
As you press the switch again, the is selected.
PRESET mode is released.

@ | LIMIT The switch is to select the LIMIT For details, see

| Switch VOLTAGE SETTING mode which allows on | Section 3.2.8.

“the voltmeter @ indicates the limit

output limit voltage to be set.
As you press the switch, the LIMIT
YOLTAGE SETTING mode is selected and

voltage which is now adjustable with
the VOLTAGE switch @. Y¥hen in the
LIMIT VOLTAGE SETTING mode, the LIMIT
lanp @ illuminates.

As you press the switch again, the
LINIT VOLTAGE SETTING mode is
released.
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No.

Item .

Des¢ription

Remarks

@3 | SYNC Switch The switch is to select the SYNC Notes:
STANDBY mode which allows to synchroq © Synchronizable
nization of the output frequency frequency range:
(phase) with the input line frequency Within £1.9 Hz
(phase). | from 50 or 60 Hz
As you press the switch, the SYNC o The SYNC lamp @
STANDBY mode is selected. YWhen the blinks when syn-
output frequency is synchronized with chronization is
the input line frequency, the SYNC unsuccessful due
lamp @ illuminates. to any reason or
As you press the switch again, the up to the time
SYNC or STANDBY mode is released. when synchroniza-
' tion is completed.
For details, see
. Section 3.2.7.
@ | KEY LOCK The switch is to set the switches Even when in the KEY
Switch (keys) of the operation/display LOCK mode, the 0N/
panel @ to the locked state OFF function of the
(the KEY LOCK mode). OUTPUT switch @D and
As you throw the switch knob to the | the monitoring
right (> direction), the KEY LOCK | functions of the set
mode is selected. As you throw the | values, etc. remain
switch knob to the left, the KEY | enabled.
LOCK mode is released.
@ | CLEAR The switch is to clear (set to the | Note: The CLEAR
Switch initial states) all switches of the syitch is
operation/display panel @. disabled when
The switch is located at a recessed in the KEY
position in a panel hole and can be LOCK mode or
turned on by pressing it with a sharp REMOTE mode.
nose tool (such as a propelling
pencil).
@0 | FREQ/VOLT The lamps indicate whether memory is
for frequency or voltage.

Lamps

¥hen the MEMORY F/V switch @ is set
for F, the FREQ lamp @ illuminates;
vhen it is set for V, the VOLT lamp
illuminates.
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Item

Description

Remarks

A, B, C
Lamps

The lanps denote the memory addresses
being recalled.

Lamps A, B, or C blinks to indicate
that address A, B, or C,
respectively, are selected by the
MEMORY A, B, C switch @.

STORE Lamp

The lamp indicates the STORE mode.
It illuminates when the STORE mode is
selected with the STORE switch @D.

The lamp blinks for several seconds
after frequency or voltage setting

data is stored.

OUTPUT Lamp

The lamp indicates the OUTPUT ON
state. It illuminates when the
OUTPUT switch @ is turned on.

PRESET Lamp

The lamp indicates the PRESET mode.
It illuminates when the PRESET mode
is selected with the PRESET switch

@.

LIMIT Lamp

The lamp indicates the LIMIT VOLTAGE
SETTING mode or the voltage limited
state.

The lamp illuminates when the LIMIT
VOLTAGE SETTING mode is selected with
the LIMIT switch @. It blinks when
in the voltage limited state.

3—18




No.

Item

Description

Remarks

SYNC Lanp

The lamp indicates the SYNC STANDBY
mode or the SYNC mode.

The lamp blinks when the SYNC STANDBY,
node is selected with the SYNC
switch 3. The lamp steadily illumiA
nates when in the synchronized state
(when the output frequency is
synchronized with the input line
frequency).

Lanps

1007/200Y

| selected with the RANGE switch @,

The lamps indicate the selected
nominal output voltage range (100V
or 200V).

¥hen the RANGE STANDBY mode is

the lamp of the range which is ready
to be selected blinks while that of
the current range illuminates
steadily. As you select the new
range with the SET switch @, the
lamp of the newly selected range
illuminates steadily and that of the
old range goes off.

Lamp

OVERLOAD

The lamp illuminates when the over-
load protector has tripped.

For details, see
Section 3.3.1.

ALARM

Lamp

The lamp illuminates when the over-
temperature protector or the output
overvoltage protector has tripped.

Lamps

WASTER/SLAVE

| equipment is operating as a master

‘illuminates) when in master/slave

The lamps indicate whether the

(the MASTER lamp @ illuminates) or
as a slave (the SLAVE lamp @

parallel operation.

Note:

Effective
only when the
MASTER/SLAVE
operation is
incorporated.
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No.

Item

Description

Remarks
@|u, v, ¥ The lamps indicate the phases when Note: The lamps are
Lamps in 3-phase operation (optional). enabled only
On the equipment operating for the when the
U phase, the U lamp illuminates; on option is
that operating for the V phase, the incorporated.
V lamp illuminates; on that operating
for the ¥ phase, the ¥ lamp
illuminates.
@ | REMOTE EXT The lamps indicate the operating Note: The lamps are
Lamps status when in GP-IB control enabled only
' operation (optional) or external when the
signal control operation (optional). option is
The REMOTE lamp illuminates when in incorporated.
the remote control state with the
GP-IB option, The EXT lamp illumi-
nates when in the external control
state with an EXT mode.
@ | LISTEN, TALK, | The lamps indicate the operating Note: The lamps are
SRQ Lamps status when in GP-IB control enabled only
operation (optional). when the
The LISTEN lamp illuminates for the option is
listener mode, the TALK lamp for the incorporated.

talker mode, and the SRQ lamp for

‘the SRQ (service request) mode,
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No.

L Item

Description

Remarks

Frequency
Meter

The frequency meter indicates the
preset output frequency.

The meter has 4 digits with auto-
ranging (for two ranges).

The lowest digit is for 0.01 Hz (5.00
- 99.99 Hz) or 0.1 Hz (100.0 -
500.0 Hz).

o The meter hlinks

when in the
MEMORY RECALL
node (see MEMORY
A, B, C switches
@).

The digit which
can be changed
becomes dim when
in the DIGIT
mode (see Fre-
quency Digit
switch @).

Ammeter

| The ammeter has 3 digits (Models

The ammeter indicates the actual
output current.

PCR500, PCR2000 and PCR4000) or 3-1/2
digits (Model PCR1000), with a fixed
range. The lowest digit is 0.01 A
(Models PCR500 and PCR1000) or 0.1 A
(Models PCR2000 and PCR4000).

VOLTHETER

The voltmeter indicates the preset
output voltage, actual output
voltage, or limit output voltage.
The meter has 4 digits.

The lowest digit is 0.1 V.

o The meter blinks

when in the
MEMORY RECALL

~node (see MEMORY

A, B, C switches
@).
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3.2 Operation Method and Precautions

3.2.1 General Precautions

Before operating the converter, be sure to pay attention to the matters
mentioned in this section.

[1] Input AC Line Power
(1) AC Line Voltage and Frequency

Make sure that-the input AC line voltage and frequency are within the
following tolerances.

(a) The input AC line voltage must be 85 - 115 V (nominal 100 V range)

or 170 - 230 V (nominal 200 V range). For the input voltage range
selection method, see Section 3.2.2 [2].

(b) The input AC line frequency must be 47 - 63 Hz.

Note that the converter may not operate normally or may be damaged if the
input AC power is not within the above tolelances. Note also that the
input AC power must not be a badly deformed waveform and must not exces-
sively noisy.

(2) Input Power Cables

(a) Be sure to use the input power cables which are supplied as acces-
sories accompanying the counter, or equivalent cables.
¥hen using equivalent cables, make sure that the cables are of suffi-
ciently large gauges (of sufficiently large conductor cross-sectional
area), terminals are property provided at the ends of the conductors,
and the cable insulators are made of proper types of materials.
For the cable gauges, see Table 3-2-1.
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Table 3-2-1. Cable Gauges and Allowable Currents
At ambient temperture 50°C (122°F)
(As per Japan Electrical Association Code JEAC 8001-1982)

Cable Gauge : Allowable Current [A]
(Cross Sectional
Area of Conductor) Allowable Temperature of Insulator
[mm*] 60°C (140°F) ~75°C (167°F)
0.75 8 13
1.25 11 17
2.0 15 23
3.5 21 34
5.5 28 45
8 36 56
14 51 , 80
22 67 105
38 : 96 150

The above examples are for single-conductor cables. The values may
differ depending on materials (allowable temperatures) of insulators,
the number of conductors per cable, and other conditions of the cables.

(b) Make sure that the AC source line has a sufficient wattage for the
converter, Use of a power distribution panel is recommended.
(See Section 2.1 “Specifications” for the voltage and current
requirements.) Pay attention also to the rush current which the
converter draws for a short period when it is turned on,

(¢)  Make sure that'the input and output cables are correctly and securely
connected. (See Section 3.2.2 [1].) \Note that fire hazards can be
caused unless the cables are correctly and securely connected.

(3) To Prevent Electric Shock Hazards

(a) Be sure to turn off the input AC power (with the switch of the power
distribution panel, for example) before connecting the input cables
to the converter.
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(b) Be sure to turn off the input AC power before changing the nominal

input voltage ranges. (This is especially. true for Models PCR2000
and PCR4000.)

[2] Environmental Conditions

(1) Install the converter in a safe and stable place. The installation
site must be sufficiently sturdy to supportAthe converter which is a
heavy equipment. The place must be level and must not be inclined.

(a) Regarding Model PCR500, be sure to install it in the position that
its bottom rubber studs ® face the floor.

Precaution: Never install the converter in such a position that its
handles ® are facing the floor because the converter
in this position is very unstable and can fall down.
(The converter may be placed temporarily in this posi-
tion when moving it.)

(b) Regarding Model PCR1000, PCR2000 or PCR4000, be sure to let the
castors @ facing the floor, lock the stoppers of the castors @
(Model PCR1000 has no stoppers) and let the converter stably settle
on the floor with the stopper bolts ®. (See Figure 3-2-1.)

Model PCR500 Models PCR1000, PCR2000, PCR4000
, _ ’(Front)’ o
| B p
//////////////// = =

i}sg;f Lock the stoppers
Y /zza of the castors @.

Raise sllghtly (by several milli
meters) the converter by turning
the handles of the stopper bolts
® clockwise.

Figure 3-2-1

3—24
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(2) Be sure to provide a space of 20 cm or more from the front air intake

®

€Y

ports @ and the rear air exhaust ports to the wall or other objects
which may impede the cooling air flow.

Do not any loose material at an upstream position of the air intake
ports lest it should be sucked to the ports and choke then,

Hot air (whose temperature is higher than approximately 30°C) comes out

of the air exhaust ports @®. Do not place near the exhaust ports any
objects which are not heat resistant.

The installation site of the converter should not have a high ambient
temperature or humidity, should not be dusty or have a corrosive atmos-
phere, and be free from mechanical vibration., These adverse conditions

will deteriorate the reliability of the converter, reduce its life and
cause failures.

Note that highly sensitive measuring instruments and radio equipment
should not be placed near the converter since their operation may be
disturbed by the converter. (¥hen it is unavoidable to install such
instruments or equipment near the converter, consult your Kikusui agent
for shielding against disturbances.)

(5) Do not put any heavy objects on the converter.
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[3] Notes for Moving the Converter

Be extremely careful when moving the converter which is quite heavy,
especially when moving it on slopes or stairs.

(a) Never attempt to move Model PCR500 Converter by a single person--move

it by two or more persons. ¥hen lowering the converter onto the
floor, be careful not to have your hands or feets caught under the
converter.

(b) - Never attempt to raise Model PCR1000, PCRZOOD or PCR4000 Converter by
holding it by its handles ®. The handles are to move the converter
on their castors and are not sturdy enough to lift the converter.

Wheh moving the converter using a forklift, make sure before raising
the converter that it is stable on the forks.

Yhen moving the converter on its castors @, retract the stopper
bolts. ® by turning them fully counterclockwise (as viewed from the
top) so that sufficient clearances are obtained between them and the
floor. '

[4] Grounding the Chassis

Be sure to ground the converter chassis. To do this, connect the ground
line of the input AC line power to that (the GND terminal) of the con-
verter by using the input power cable which is supplied with the convert-
er, or connect the GND terminal of the INPUT terminal block @ to an_
earth ground line.

If the load equipment of the converter has a chassis ground terminal,
connect it to the G terminal of the OUTPUT terminal block of the con-
verter or to an earth ground-line.

Note that the gauge (cross sectional area of the conductor) of the

grounding cable must be larger than that of the input AC power cables
(live lines and neutral line). (The gauge of the grounding cable of the
load side must be larger than that of the input power cables of the load
side.)
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Note that, unless the converter is properly grounded, it may become sus-
ceptible to external noise, may generate noise, and the chances of electr
ic shock hazards when the converter has fa11ed nay

increase.

Since the converter has a noise filter at its input section and a small
current flows into the chassis, you may feel slight electric shocks when
you touch the converter unless it is grounded,

Ambient Temperature

The ambient temperature range to enabel the performance and other specif-
ications of the converter to be met is 0 to 50°C (32 to 122°F).

If the ambient temperature is outside of this range, the converter may
not operate stably to its full performance and its components may be
damaged in an extreme case. Note that certain types of components
rapidly deteriorate at high temperatures (typical ones are semiconductors
and electrolytic capacitors). Avoid, whenever possible, operation of the
converter at high ambient temperature.

3.2.2 Preparation for Operation

Connecting the Input/Output Cables

Note: Note that the connection of cables to an AC power source (typi-
cally, a power distribution panel) must be made after the connec-
tions of cables to the converter as mentioned in the following are
completed,

1) Remove the transparent cover of the converter rear terminal box @.

2) Connect the black, white, and green input power cables (supplied as
accessories of Models PCR500 and PCR1000 Converters) or the black,
white, and green sheathed solderless terminals of the input power
cables (supplied as asccessories of Models PCR2000 and PCR4000 Con-
verters) to the L (live), N (neutral), and GND (ground) terminals of
the INPUT terminal block @.
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38) Connect the other ends of the above input power cables to respective
terminals (live, neutral, and ground terminals) of the input power
source (power distribution panel).

4) Connect the output cables (which run from the load) to respective
terminals of the OUTPUT terminal block @ of the converter,

5) Replace in the original position the transparent cover (which was
removed in Step 1)), of the converter rear terminal box.
The input/output cables may run through the slit at the bottom of
the transparent cover.

Selecting a Nominal Input Voltage Range

Select either the nominal 100 V or 200 V range of the converter.
The nominal input voltage ranges cam cover the actual input voltage
tolerances as follows:

Nominal 100 V range: Actual 85 - 115V
Nominal 200 V range: Actugl 170 - 230V

Models PCR500 and PCR1000

1) Remove the transparent cover of the INPUT VOLTAGE SELECTOR switch
@ C(or of the terminal box @ for Model PCR1000).

2) Select a nominal input voltage range you may require, by throwing
the selector switch to the top position for the 100 V range or to
the bottom position for the 200 V range,

(The converter is shipped from its manufacturer with the selector
switch set at the 200 V range.) \

8) Replace in the original position the transparent cover which was
removed in Step 1).

Models PCR2000 and PCR4000

1) Remove the transparent cover of the terminal box @ and the black
cover of the INPUT VOLTAGE SELECTOR terminal block (9.
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2) Select either the nominal 100 V or 200 V input voltage range as you
may require by changing the positions of the shorting bars of the
INPUT VOLTAGE SELECTOR terminal block @ as shown in Figure 3-2-2.
(The converter is shipped from its manufacturer with the selector
switch set at the 200 V range.)

The shorting bars can be removed by loosening the four screws of
~ the terminal block. Be sure to securely tighten the screws when
installing the shorting bars.

ACL100V —— r— AC200V
lo oto ol
T )| [

100 V range D@ @f_p@@@

T P

ACL00V = - = AC200V

Q OweO O
- L 4

BlelelE]e:

i

(O]

200 V range D ®

o-Lo

| o © Q
Shorting bars J.J E»d h;%

Figure 3-2-2

3) Replace in the original positions the transparent cover and black
cover which were removed in Step 1).

Caution: Be sure to turn off the input power source (with the power
distribution panel switch, for example) before changing the
nominal input voltage ranges.

- Note that the input power is delivered to the INPUT VOLTAGE
SELECTOR terminal block @ even when the POVER switch'GD on
the converter front panel is turned off,

v} I < Fv]
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[8] Turning on the POYER Switch

(1) After making sure that the procedures of Items [1] and [2] are complete
and that the POYER switch @ of the converter is off, turn on the input
power source.

2

Turn on the POYER switch @ and the converter will start running.
Check that the indications on the operating/display panel D are as
follows:

(a) SYNC, A, B, C, STORE, LIMIT, RESET, OUTPUT, OVERLOAD, and ALARM

(b

)]

lamps: off
(The switch functions are disabled.)

Voltmeter & and ammeter GD ; Zero (The readout may indicate
certain values.)

Preset voltage, output voltage range (100 V or 200 V), limit
voltage, preset frequency, memory data, and memory mode (F or V);
as existed when the POYER switch @ was turned off, since these
data items are stored in memory backed up with a battery.

‘Yhen the converter is shipped from its manufacturer, the data

items are set as follows:

Preset voliage: 0V

Limit voltage: 285.0 V

Nominal output voltage range: 100 V
Preset frequency: 50.00 Hz

~ Memory mode: v
Memory data: F A = 50.00 Hz, B = 60.00 Hz,
C = 400.0 Hz
V A=0V,B=0YV,C=107V
(A, B, C are memory addresses.)

Note: If the input power is turnd off once when the memory backup
battery has been discharged, the data items are set to the
initial values (default values) as mentioned in the above.
For details, see Section 3.3.3. The data items can be reset
to the initial values also by pressing the CLEAR switch &®

on the front panel of the converter.
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(d) Yhen the converter has optional functions, other indications than

3.2.3

[1]

those mentioned in the above may appear on the operation/display
panel depending on the types of optional functions.

Setting the Output Voltage Range

Selecting a Nominal Output Voltage Range

Select either the nominal 100 V or 200 V output voltage range as
described below. (¥hen the converter is shipped from its manufacturer,
it is set at the nominal 100 V ramge.) The nominal output voltage ranges

can cover the actual output voltages as follows:

Nominal 100 V range: Actual 1 - 140 ¥
Nominal 200 V range: Actual 140 - 280 V

Note: The actual output voltage may be set at 0 - 1 V (with nominal 100
V range) or 0 - 2 V (with noninal 200 V range), although the out-
put voltage waveform and stabilty may be badly degraded at these
very low voltages.

Note that, when the output voltage is set at 2 - 140 V with the
nominal 200 V range, the maximum available output current is limi-
ted to 50 - T0% of that available with the nominal 100 V range.
For details, see Section 3.3.1.

(D

€2

€),

To select a nominal output voltage range, proceed follows:

Turn off the output (the OUTPUT lamp @ is off) with the QUTPUT switch
@. '

Press the RANGE switch @®. The lamp of the selectable range will blink
(if the 100 V range is currently used, the 200 V lamp @ will blink;
if the 200 V range is currently used, the 100 V lamp @ will blink).
This mode is called “RANGE STANDBY mode.” The lamp of the currently
used range illuminate steadily.

Press the SET switch @ when in the RANGE STANDBY mode. ¥ithin several
seconds, the ranges will be changed and the lamp which has been blink-
ing will illuminate steadily and the lamp which has been illuminating

steadily will go off.
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Notes: The preset voltage (output voltage setting) remains unaltered
even when the output voltage ranges are changed. However, in
the case that the preset voltage has been higher than 142.5 V
with the 200 V range, the new preset voltage is clamped at
142.5 V when the output range is changed to 100 V.

¥hen the output is on (the OUTPUT lamp @ is illuminating),
the RANGE switch @ is disabled and the output voltage ranges
cannot be changed,

Resetting from the RANGE STANDBY mode the regular output mode
can be accessed by pressing the OUTPUT switch @D, pressing the
RANGE switch @ again, or by turning off the input power.

»The preset voltage data is maintained as the memory is backed
up with the internal battery.

[2] Setting the Output Voltage

(D

(2)

Set the equipment to the PRESET mode (the PRESET lamp @ is illuminat-

“ing) with the PRESET switch @D. This mode is called “PRESET mode”.

Adjust the output voltage (the reading of the voltmeter ) to the
required voltage (preset voltage) with the VOLTAGE switch @.
(Yhen the equipment is shipped from its manufacturer’s factory,
the preset voltage is adjusted to zero volts.)

The VOLTAGE switch is of a seesaw type. As you press its right hand
side (marked ), the voltage increases: as you press its left hand
side (marked [\/]), the voltage decreases. Bach time as you press
the switch, the voltage changes-by 0.1 V (the minimum resolution of
the equipment). '

If you keep pressed the switch, the voltage changing speed varies
(becomes faster) in two steps. As you release the switch which has
been kept pressed, the original state (that the voltage changes each
time as you press the switch) is restored.
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Note: WYhen the output is on (the OUTPUT lamp @9 is illuminating), the
 output voltage can be changed even when the equipment is not in

the PRESET mode. It should be noted, however, that the output
voltmeter indication may change with a certain time lag (ref-
lecting the response time of the voltmeter) from the actual
output voltage change. This is especially true when the voltage.
is raised, and the actual voltage can be higher than the value
indicated by the voltmeter. Therefore, it is recommended to
preset the output voltage by employing the PRESET mode.

Yhen the output is off (the OUTPUT lamp @9 is not illuminating),
the output voltage cannot be changed unless the‘equipment'is in
the PRESET mode. Be sure to set it to the PRESET mode.

The output voltage cannot be changed when the output frequency
is being changed with the FREQUENCY switch @D.

The preset output voltage data is maintained even when the input
power is turned off, as the memory is backed up by the internal
battery.

3.2.4 Setting the Qutput Frequency
[1] Continuously Variable Mode

Adjust the reading of the frequency meter & to the required frequency
(the preset frequency) with the FREQUENCY switch @D. (¥hen the equipment
is shipped from its manufacturer’s factory, the preset frequency is at
50.00 Hz.)

The FREQUENCY switch is of a seesaw type. As you press its right hand
side (marked ). the frequency increases; as you press its left
hand side (marked ), the frequency decreases. Each time as you
press the switch, the frequency changes by 0.01 Hz (the minimum resolu-
tion for a range of 5.00 to 100.0 Hz) or 0.1 Hz (the minimum resolution
for a range of 100.0 to 500.0 Hz). If you keep the switch pressed, the
frequency changing speed varies (becomes faster) in two steps. As you
release the switch, the original state (that the frequency changes each
time as you press the switch) is restored.
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(2] DIGIT Mode

The DIGIT mode allows you to rapidly set the required frequency by
selecting the resolution of frequency change. As you presé the FREQUENCY
DIGIT switch @ once, the readout of the frequency meter & becomes dim.
As youpress the switch once more, the highest three digits alone become
din (the lowést digit alone becomes bright). ¥hen in this mode, the
highest three digits (dim digits) alone can be changed. The mode that
the readoutof the frequency meter & is dim is called “DIGIT mode.”

If you leave the FREQUENCY switch @ untouched for several seconds when
in the DIGIT mode, the frequency meter automatically resets to the regu-
lar mode (the readout becomes bright) and the frequency can be changed
with the minimum resolution as mention in [1] above for the continuously
variable mode. ‘

If you press the FREQUENCY DIGIT switch @ once when in the continuously
variable mode, the DIGJT mode (the highest three digits alone of the
readout are dim and variable) is attained,

Thereafter, each time as you press the FREQUENCY DIGIT switch @ once,
the dim digits move to higher digits by one digit and the dim digits
alone can be varied by pressing the FREQUENCY switch @D.

Notes: The frequency can be changed regardless of whether the output is
“on or off (whether the OUTPUT lamp @ is illuminating or not).
However, the frequency cannot be changed when the voltage is
being changed with the VOLTAGE switch @.

If you Jeave the FREQUENCY switch @D for several seconds when in
the DIGIT mode, the equipment is reset to the regular mode.

The preset output frequency data is maintained even when the
input power is turned off, so far as memory is backed up by the
internal battery.




EVAYS

W/

Y o5 T4

3.2.5 Memory Functions

The memory allows write and read of output voltage and frequency data, with
three addresses (A, B, and C) for each voltage and frequency, therby allowing
nine different combinations of voltages and frequencies.

(1] To Store (¥rite) Data in Memory
The data (voltage or frequency) which is writen in memory is the value

(preset voltage or preset frequency) currently displayed on the meter
(voltmeter & or frequency meter @0).

Note: The voltage data cannot be written unless the equipment is in the

PRESET mode (the PRESET lamp @0 is illuminated).

(1) ¥ith the MEMORY F/V switch @, select the V memory to write voltage
data (the VOLT lanp @ will illuminate) or the F memory to write
frequency data (the FREQUENCY lamp @B will illuminate).

(2) Press the STORE switch @ to set the equipment to the STORE mode (the
STORE lamp @® will illuminate). (The equipment ¢an be reset from the
STORE mode by pressing the STORE switch @ again.)

This mode is called “STORE mode”.

(3) Press the MEMORY A, B, or C switch @®. The MEMORY ADDRESS lamp A, B,
or C @) and the STORE lamp @® will blink for several seconds indicating
that the data is written in the selected address of the memory.

Notes: Data cannot be written unless the equipment is in the STORE mode
(the STORE lamp @9 is illuminating). The old data is automatically
erased as a nev data is written over it.

The written data is maintained even when the input power is turned
off (as the memory is backed up by the internal battery), although
the STORE mode is released.

[2] To Recall (Read) Data from Memory

(1) ¥ith the MEMORY F/V switch @, select the V memory to read voltage data
(the VOLT lamp @® will illuminate) or the F memory to read frequency
data (the FREQUENCY lamp @ will illuminate).
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(2) Press the MEMORY A, B, or C switch @ to read data. As the data is read,
the voltmeter & or frequency meter ® indicates the data by blinking
for several seconds. The MEMORY A, B, or C lamp @ also blinks.

This mode is called “MEMORY RECALL mode”.

Notes: ¥hen in the MEMORY RECALL mode and F mode is selected, the
FREQUENCY switch @ and the FREQUENCY DIGIT switch @ are
disabled; when in the MEMORY RECALL mode and V mode is selected,
the VOLTAGE switch @ is diabled.

(3) Press the MEMORY ENTER switch @® when in the MEMORY RECALL mode, and
the data read from the memory will be delivered.

Notes: Note that, when the output is on (the OUTPUT lamp @ is illumi-
nating), the output may change at the instant you press the
MEMORY ENTER switch @. Also note that the MEMORY RECALL mode
lasts only for a few seconds.

3.2.6 Usage of Voltage Limit Function

The voltage limit function is to prevent the output voltage from exceeding
the output limit voltage when setting the output voltage.

[1] Setting the Limit Voltage

(1) Press the LIMIT switch @D to set the equipment to the LIMIT VOLTAGE
SETTING mode (the LIMIT lamp @D illuminates).
This mode is called “LIMIT VOLTAGE SETTING mode”.

(2) Set the limit voltage with the VOLTAGE switch @. (W¥hen the equipment
is shipped from its manufacturer’s factory, the limit voltage -is set
at default 285 V.) The limit voltage is indicated on the voltmeter @2.
The limit voltage adjusting procedure is identical with the output
voltage adjusting procedure (see Sectiom 3.2.3 [2]).

(3) To release from the LIMIT VOLTAGE SETTING mode, press the LIMIT switch
@ again.
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Whenjin the LIMIT VOLTAGE SETTING mode and the LIMIT lamp @ is illumi-
nating, the voltmeter @ on the operation/display panel (D indicates
the limit voltage.

'[2] Voltage Limit Function

¥hen adjusting preset output voltage with the VOLTAGE switch @, if the
output voltage exceeds the limit voltage, the voltage limit function is
brought into effect and the output voltage does not become higher than
the limit voltage (the output voltage cannot. be raised beyond this limit
by pressing the right hand side (marked ) of the VOLTAGE switch @.
As you press the left hand side (marked Jof the switch once or more,
the voltage limit function is released and the preset output voltage
becomes lower.

¥hen adjusting the preset output voltage with-the memory fumction, if the
preset output voltage (the data value stored in the memory) is higher
than the limit voltage, and the MEMORY ENT switch @® is pressed, the
preset output voltage is clamped at the limit voltage.

¥hen the voltage limit function is brought into effect, the LIMIT lamp @
blinks.

Notes: The limit voltage remains unaltered even when the nominal output
ranges are changed. Yhen the equipment is shipped from its manu-
facturer’s factory, the limit voltage is set at default 285.0 V.
The limit voltage data is maintained even when the input power
is turned off, as the memory is backed up by the internal battery.

Also when operating with the remote control function (optional)
or the GP-1B control function (optional), the voltage limit func-
tion is brought into effect (the LIMIT lamp @ blinks) as the
preset output voltage exceeds the limit voltage.

Yhen operating with the external signal control function
(optional), however, the voltage limit function remains disabled.
If the output voltage becomes higher than the limit voltage by as
small amount the overvoltage protector (OVP) trip to cuts off the
output. In this case the ALARM lamp @D illuminates.
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Yhen this has occurred, check the external control signal voltage
level and the limit voltage, turn off the POYER switch @ at once,
allow a period of several seconds or more, and then turn on the
POYER switch @. |If the overvoltage protector trips in spite of
the fact that the external control signal voltage level and the
limit voltage are normal, it is possible that the equipment is
malfunctioning. If this is the case, please refer to your

Kikusui agent for repair. '

3.2.7 Usage of Synchronization Function

 The synchronization function is to synchonize the output frequency and phase
of the converter with the input line frequency and phase.

(1) Set the output frequency (preset frequency) of the converter at 50 Hz

@)

3)

(48.10 - 51.90 Hz) or 60 Hz (58.10 - 61.90 Hz). For the setting method,
see Section 3.2.4 “Setting the Output Frequency.” ‘

Note: Select the nominal 50 or 60 Hz range depending on the input line
- frequency. Synchronization can be successfully attained when the
input line frequency is within the following tolerance ranges:

50 Hz +1.9 Hz, or 60 Hz *1.9 Hz or better

Press the SYNC switch @. The equipment will be set to the SYNC STANDBY

mode and the SYNC lamp @ will blink, but only for a very short period
and is hardly discernible.

As the output frequency and phase are synchronized with the input line
frequency and phase (that is, as the SYNC state is attained), the SYNC
lamp @ illuminates. ¥hen in the SYNC STANDBY mode or in the SYNC mode,
the frequency meter & indicates “50.--" or “60.--".

Note: Note that, when in any of the following conditions, the output
frequency and phase cannot be successfully synchronized with the
input frequency and phase.

O Yhen the input line frequency and output frequency setting are
not within the afore-mentioned tolerance ranges.
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o Yhen the input line voltage waveform is badly degraded with
noise components or similar.

(4) As you press the SYNC switch @ again, the equipment reset from the SYNC
state and the output frequency and phase are not synchronized with the
input frequency and phase. (When they are not synchronized, the SYNC lamp
@ goes off and the frequency meter @ indicates the preset frequency.)
The equipment is reset from the SYNC state also when the input pover is
turned off once.

Note: Y¥hen in the SYNC state (the SYNC lamp @ is illuminating), the
FREQUENCY switch @ and the FREQUENCY DIGIT switch @ are disabled.|
¥riting of data in MEMORY (A, B, or C) also is disabled.

8.3 General Precautions

3.3.1 Output and Load

Pay particular attention when the output conditions of the converter and the
features of the load are as mentioned in the following.

[1] Linear Load

The allowable maximum output curremt (rms value) of the converter is
limited as shown in Figue 2-1-1, 2-1-2 or 2-1-3 in Section 2.1, depending
on the output voltage, load power factor, and output frequency.

¥hile the output voltage and load power factor are correlated, they are
not correlated with the output frequency. Therefore, the allowable maxi-
mum output current is limited by whichever is the smaller of these fac-
tors. See Examples 1 and 2 on subsequent pages.

The term “linear load” as used here means 'a load which is .comprised of
pure resistive elements or linear reactive elements (inductive or capaci-
tive elements whose impedances do not change depending on the voltages
applied to them) connected in series or parallel.

Note: The load power factor is expressed as follows:
Load fact ~ Effective power [¥]
oad power factor = :
P Apparent power [VA]

3—239
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Where{ “effective power” means the energy consumed by the load and.
“apparent .power” is the product of multiplication of the voltage
(rms value) applied to the load by the current (rms value) fed to

the load. An example of load power factor measurement is shown in
Figure 3-3-1.

(A)—(W)
&\

-~

c ® | = -

L

11
(@]

AC Power Equipment - Load (Linear Load)
"(PCR Series, for example)

Effective power: ¥attmeter (::) reading
Apparent power: Product of multiplication of Voltmeter (:)

reading by Ammeter reading
Figure 3-3-1

To elucidate the matter, two examples of calculations of the rated

(maximum allowable) output currents of Model PCR1000 Converter under
different conditions are given below.

Example 1

Assume that the output voltage is 115 V (with the nominal 100 V range),
the load power factor is 0.7, and the output frequency is 25 Hz.

In the figures in Section 2 “Specifications,” the factors are found as
follows:

(1) The output current factor at output voltage 115 V is 87% as found
in Figure 2-1-1.

(2) The output current factor at power factor 0.7 is 87.5% as found in
Figure 2-1-2.
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(3) The output curreht factor at output frequency 25 Hz is 78% as
found in Figure 2-1-3.

The output current factor for the conditions of (1) and (2) is

87% x 87.5%=76.1%, which is smaller than that (78%) for the conditions
of (8). Therefore the condition of (3) is ignored and the maximum
allowable output current factor is judged to be 76.1%.

For Model PCR1000 Converter example, since its output current rating at
output current factor 100% is 10 A (with the nominal 100 V range), the
maximum allowable output current when in the above conditons is
calculated to be 7.681 A.

Example 2

Assume that the output voltage is 240 V (with the nominal 200 V range),
the load power factor is 0.65, and the output frequency is 15 Hz.

In the figures in Section 2 “Specifications,” the factors are found as
follows:

(1) The output current factor at output voltage 240 V is 83% as found
in Figure 2-1-1.

‘(2) The output current factor at load power factor 0.65 is 81% as
found in Figure 2-1-2.

(3) The output current factor at output frequency 15 Hz is 64% as
found in Figure 2-1-3.

The output current factor for the conditions of (1) and (2) is

83% x 81%=67.2%, which is larger than that (64%) for the condition
of (3). Therfore, the conditions of (1) and (2) are ignored and the
maximum allowable output current factor is judged to be 64%.

For the Model PCR1000 Converter for example, since its output current
rating at output current factor 100% is 5A (with the nominal 200 V
range), the maximum allowable output current when in the above condi-
tions is calculated to be 3.2 A.



9/ 188

70669.L8

Note: Note that, if a current larger than the rated (maximum allowable)
output current is drawn from the'equipment, it’s overload pro-
tector may trip, its output voltage may drop, or its output may
be turned off (the OUTPUT switch @0 or POYER switch @ is turned
off). ‘

The protective actions of overload protector are as described in the
following.

¥hen the. load is of a pure resistance type (the load factor is 1), the
protective actions are as follows: V

¥hen the output current has gradually increased exceeding the rated
output current (maximum allowable output current), the overload protec-
tor trips causing the OUTPUT switch to trip to cut out the output with-
in several hundreds milliseconds. Y¥hen the output current has sharply
increased exceeding the rated output current, peaks of the sinusoidal
output waveform are clipped (see Figure 3-3-3) and, in an extreme case
(a case of heavy overloading), the POWER switch @ trips to shut down
the equipment.

¥hen the load is of a linear reactance type (the load power factor is
0 to less than 1), the protective actions are as follows:

¥hen the output current has exceeded the rated output current shown in
Figure 2-1-2 of Section 2.1, some portions of the output waveform are
clipped (see Figure 3-3-4) and the OUTPUT switch trips to cut out the
output within several hundreds milliseconds.

¥hen the overload protector is brought into effect as above, the OVER-
LOAD lamp @E on the operation/display panel @ illuminates,

¥hen the output is turned off as.above, the OUTPUT lamp @ goes off.
¥Yhen this has occurred, adjust the load so that the output current
becomes not greater than the maximum allowable output current. Then
turn on the output with the QUTPUT switch @D.

¥hen the output is not turned off (the OUTPUT lamp @ is illuminated)
although in an overload state (the OVERLOAD lamp @ is illuminated),
reduce the output current so that the normal operation is restored
(the OVERLOAD lamp @ will go off).
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Yhen the POYER switch @ is turned off due to overload, reduce the
output current to less than the maximum allowable output current and
then turn on the PO¥ER switch @.

Note: The equipment must not be operated in an overloaded state.
" Note that the equipment may be damaged or its life may be
reduced if it is operated in an overloaded state.

“e//,/Normal current

S Current vhen
overlogd-protected

’

Figure 8-3-3

Normal current

}//(Current vhen

overload-protected

Figure 3-3-4

(2] Capacitor-input Rectifier Load

A capacitor-input type of rectifier load may draw a peak input current
(a peak output current of the converter) which is several times larger
than the rms output current of the converter, at output voltage peaks of
the converter. (See Figure 3-3-5.) The allowable maximum peak output
current is up to 3 times of the values calculated with the following
formulas. |
Rated output power [VA]

100 [V]

| At nominal 100V range:

Rated output power [VA]
200 [V]

At nominal 200V range:



SRR

88 745

(3]

In the above case, the rmsvvalue of allowable maximum output current is
nearly the same with that calculated in Item [1] “Linear Load.” For the
calculation, the load power factor should be assumed to bte 1.

¥Yhen the output current has become larger than the allowable maximum
current (peak value or rms value), the overload protector will trip and
the output voltage may drop and the output may be turned off (the OUTPUT
switch @D or POY¥ER switch @ nmay be turned off).

Qutput voltage
Qutput current

\\\itz/// Figure 3-3-0

Load which Draws Input Rush Current

Each of the below-mentioned types of loads draws an input rush current
when starting up or when the voltage applied to it is rapidly changed.
The rush current is as large as several times to several hundred times
the steady-state current and lasts for several cycles to several hundred
cycles,

(1) Transformers (Including Autotransformers)

This type of loads tend to draw a rush current of several times to
several hundred times the steady-state current for several cycles,
and may differ depending on voltage application timing and residual
magnetism.

(2) Motors and Lamps

These types of loads tend to draw a rush current of several times
to several tens of the steady-state current for several tens of
seconds to several hundred _secornds.

(3) Capacitor-input Rectifiers
Electronic devices which have a capacitor-input rectifier (without
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any protector or limiter against the rush current) tend to draw a

rush current of several tens to several hundreds of times of the
steady-state current for several cycles.

¥hen a rush current is drawn by the load, the overload protector of the
converter may be brought into effect and the output voltage may drop.

(See Figure 3-3-6.) As the rush current ceases, the output voltage will
become steady.

Notes: Note that, when the load is a motor or other similar type of

load, its start up characteristics when operated on the convert-
er power may differ from those when operated on an AC line power.

Also note that, when the rush current is very large or lasts for

a long period, the output may be turned off (the OUTPUT switch
@ or POYER switch @ may be turned off).

Figure 3-3-6

(4) Special Load Connection

If the capacitor connects directly to the OUTPUT terminal block @

or the OUTPUT receptacles @, the waveform of output voltage might

be occured incorrectly. ¥Yhen it happened like this case, the capa-
citor should be connected with final end of output cables.

3.3.2 OUTPUT Receptacles (Outlets)

The converter output is delivered to the OUTPUT receptacles ® on the front

panel of the converter as well as to the OUTPUT terminal block @ on the rear
panel.

The maximum rated output current which can be delivered via each of the
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OUTPUT receptacles is 10 A. The available current depends also on the allow-
able maximum current as explained below.

Example: For the Model PCR1000:Converter
Yhen the output voltage is 115 V (nominal 100 V range), load power
factor is 0.7 and the output frequency is 35 Hz, the allowable
maximum current is 7.61 A, (See Section 3.3.1 [1], Example 1.)

Note that, if a current larger than 10 A per receptacle is drawn, the inter-
nal circuit protector may trip. (This is applicable only to Models PCR2000
and PCR4000 Converters, and is not applicable to Models PCR5000 and PCR1000
Converters whose rated output currents are less than 10 A.) To restart the
converter which has been turned off by its internal circuit protector

.tripping, turn off the POYER switch ® at once, proceed as mentioned below in

Items (1) - (4) and then turn on the POYER switch @.

(1) Remove the air filter of the air intake @. For the removal procedure,
see Section 3.3.4 [17. ‘ ’

(2) The circuit protector is located at the bottom of the chassis (marked 2
and S3 near the protector). As the circuit trips, the red knob comes

out. The circuit can be reset by pressing the red knob. (See Figure
3-3-1.)

When in normal
state
When circuit

has tripped Red knob

m——d

1 Figure 3-3-7 |
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(8) Install the air filter in the original position.

(4) Adjust the load so that it does not draw a current larger than 10 A.
Then, turn on the PQWER switch @ of the converter.

Notes: (a) The sum of the output currents drawn via the two OUTPUT recep-
tacles @ and the OUTPUT terminal block @ must not be larger
than the rated output current of the converter. Note that, if
the former becomes larger than the latter, the overload protector
may be brought into effect. (See Section 8.3.1 [1].)

Exanmple: For Model PCR4000 Converter _
Assume that the output voltage is 100 V (with the nom-
inal 100 V range), the load power factor is 1 and the
output frequency is 50 Hz. The rated output current of
the converter when in these conditions is 40 A. ~Assume
that a current of 10 A is drawn via each of the two
OUTPUT receptacles @. The output current which can be
drawn via the OUTPUT terminal block @ is 20 A
[40 A - (10 A x 2)].

(b) Note that, when an output current is drawn via the OUTPUT recep-
tacle @, the output voltage regulatién against load change
(against output current change) may be poorer than that of the
specification which is for the OUTPUT terminal block @ .

(¢) The QUTPUT receptacles @ comply only with JIS (Japanese Indust-
rial Standards) and mate only with the power plugs that are used
for the commercial power lines in Japan. Note that the rated
voltage of the receptacles is 125 V and damage to the equipment
nay result if you attempt to deliver voltages higher than 125 V.

3.3.3 Backup Battery

The data items set with the operation/display panel @ and stored in the
internal memory is maintained even when the input power of the comverter is
turned off, as the memory is backed up by the internal battery.

Yhen the input power is turned on, the converter is ready to operate with the
data values stored in the memory. The data items which are backed up by the

3— 47
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internal battery are as follows:

o

Preset voltage

Nominal output voltage range

Limit voltage

Preset frequéncy

Memory data of voltage and frequency

Values set for simulation of abnormalities of power source line (only when
option RCO1-PCR or IB01-PCR is incorporated)

_The backup battery is automatically charged when the converter power is on.

¥hen the converter is in regular use, the backup battery rarely requires

replacement.

For the backup battery, note the following:

Notes: (1)

@

(3

The period the memory is backed up by the battery is approximate-
ly 1 month after the input power of the converter is turned off.
(The backup period may change slightly due to ambient temperature
and the level of charge of the battery when the converter input
power is turned off.) ¥hen the battery is discharged and the
memory data is lost, the default values as mentioned in Section
3.2.2 [3)are used for the data valﬁes.

The fully discharged battery takes approximately 15 hours of
charging period (period during which the converter input power is
kept on) before it is fully charged up. The backup period will
be shorter if the battery is not fully charged up.. The battery
should be charged when using the converter for the first time
after it is delivered to you.

If the backup period with the battery after turning off the
converter input power is abnormally short, the battery should be
replaced. For battery replacement, please order from your
Kikusui agent. (The longevity of the battery is approximately 5
vears on average although it differs depending on the conditions
of use).
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3.3.4 Other Precautions
[lj Cleaning the Air Filter

Clean the air filter of the air intake @ of the converter at appropriate
time intervals. Note that, if the air filter is clogged with dust, air
flow will be impeded and the overheat protector may trip to cut off the
output or other adverse effects on the converter may result. To remove
the air filter, proceed as follows referring to Figures 3-3-8 and 3-3-9.

(1) Be sure to turn off the input power source (with a power distribu-
tion panel, for example) hefore servicing the converter.

(2) Loosen the two clamping screws of the filter by 180 degrees with a
screwdriver or a coin, and the filter.section will lean out to the
front. Take out the air filter upward.

\ B o=
¥
g L0 Y

Figure 3-3-8

(3) Remove the filter element retainer (steel wire) and take out the
filter element. Clean the filter element by blowing it with a com-
pressed air (a vacuum cleaner may be used) or by washing it with
water (if it is heavily stained).

L— Filter element
retainer (steel

element

Figure 3-3;9

3—49
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(4) Replace the air filter into the origimal position by follow1ng the
removing procedures in the reverse order.
The illustrations in Figures 3-3-8 and 3-3-9 are for Model PCR2000
Converter. The same are applicable to other models also. Note,
however, that Model PCR4000 Converter has two air filters as shown
in Figure 3-3-10.

S— El

Figure 3-3-10
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Inhibition of Removal of Panels

Never attempt to remove the panels (side, top, and rear panels), except
the air intake @ (air filtar).

Caution: Note that, even after the input power of the converter is turn-
ed off, some 6f the internal components may remain charged up

to hazardously high voltages or heated up to high temperatures.
Beware of electric shocks and burns. '

Note that, if you loosen the c¢lamping screws of the converter panels, the
resistances of the converter against noise and static electricity may he
degraded and noise radiated by the converter may increase.

Note for Installing/Removiné the Optional Provisions

Be sure to turn off the POYER switch @ before installing or removing
any of the optional provisions mentioned in Section 4. Note that both
converter and optional provision may be damaged if they aré connected or
disconnected when the converter power is on.




4. OPTIONS

4.1 Introduction

This section introduces the optional provisions available for the PCR Series
Frequency Converters.

(1]

IBO1-PCR (GP-IB Interface)

* The intérface is used to control the converter via GP-1B (IEEE 488-1978)

bus.

The interface is fabricated on cards which can be installed in SLOTS 1
and 2 ® of the optional 1/0 slot section of the converter.

The interface allows you to control via GP-IB the functions of the
operation/display panel @ of the converter and the line power abnormal-
ity simulation functions. ‘

The major functions of the interface‘arevas follows:

(1) Listener Functions

(2

To set an output voltage (and nominal output range) and output
frequency

To set a limit voltage
To write data in memory, or to clear the memory
" To turn on/off the various switches
To set power line abndrmality simulation conditions
Power down (POYER switch @ off)
Others

Talker Functions

Output voltage (and nominal output range), preset output voltage, and
output current

Output frequency and preset limit voltage
Memory data

On/off states of the various switches

Power line abnormality simulétion conditions
Statues

Others
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(3) Service Request

Power oﬁ

Overload

Alarm Cabnormality or failure)

Error |

Synchronization abnormality or failure

Others

(2] 3P01-PCR (3-phase Driver)

The driver is used to deliver a 3-phase output.

A frequency converter system which delivers a 3-phase output can be made -

_up by employing one set of the 3-phase driver and three units of PCR

converters.

One set of 3-phase driver is comprise of three drive cards (for three
respective converters) and two signal cables which connect the cards.

One of the three converters is used as a master unit. The master unit
and phase rotation are selectable with the switches of theé 3-phase driver.
[t also is possible to adjust the voltages of the U, V and ¥ phases
mutually independently.

The 3-phase driver (3P0L-PCR) can be used together with the GP-IB inter-
face (IB0L-PCR) or the remote controller (RCOL-PCR).

By employing parallel operaiion cables (PDOIM-PCR/PD01S-PCR) in conjunc-
tion, the 3-phase converter set up is able to cope with.a large output
Cup to 36 kVA).

By employing the 3-phase driver, PCR systems with output ratings as men-
tioned below can be realized.

Qutput voltage: 1 - 140 V or 2 - 280 V (star voltage)
1.7 - 242 V or 3.5 - 485 V (delta voltage)
Note: As a general rule, star connections should be used for
’ the load.

Output power: (Rated output power [VA] of one unit of converter) x3
fhen two or more units of converters are operated in
parallel for each of the phases, the total output power
is as the above output power is multiplied by the

4—2



'S

(:-’(-‘I

number of units operated in parallel for each of the
phases. For example, when two Model PCR4000 Converters
are used for each of the phases, the total output power
is calculated as 4 kVA x 2 x 3 = 24 kVA.

Rack-mounted master-slave type of converter systems with centralized
control of input/output terminals and power switches also are available
from Xikusui. For details, please consult your Kikusui agent.

“Use of the IB01-PCR Driver allows you to monitor the current of each of

(3]

the phases and to set the phase differences between phases.
RCO1-PCR (Remote Controller)

The remote controller is used to remotely control the converter and to
expand its functions,

' The remote controller comprises of a remote control box (which has an

¢

(2

€))

operation/display section) and an interface card (which can be installed
in the converter).

The remote controller allows control of the functions which basically are
similar to those of the operation/display panel @ of the converter and
of the optional functions (such as the power line abnormality simulation
functions), at output frequency 50 Hz or 60 Hz. The major functions of
the remote controller are as follows:

Voltage and Frequency Setting Functions

Voltage and frequency can be set digitally and continuously with
switches (identical with those of the converter)

Memory Function

To read and write data in memory (99 addresses) and to execute data
items

Power Line Abnormality Simulation Function

The following items can be set or executed:
Line voltage change start
phase (time), Ti: 0 - 9.9 msk (Resolution 0.1 ms),
Accuracy ----+0.2ms/-Ons
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Slope time, T2, T4:
Pop/dip time, T3:

Power restoration cycles, N:

Pop/dip voltage, V (T3):

Polarity of change start:

0 - 9999 ms (Resolution 1 ms),
Accuracy f--~t1 ms

0 - 9999 ms (Resolution 1 ms),
Accuracy ----+1 ms

0 to infinity cycles

Yithin rated output voltage range
(1 - 280 V, resolution 0.1 V)

*: VYhen the preset output frequency is 50 Hz. ¥hen the preset
output frequency is 60 Hz, the value is 0 - 8.3 ms.

An example of power line abnormality simulation waveform is shown in

Figure 4-1.

T:T'l l ‘ ‘T3

Figure 4-1
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(4) Display and Other Functions

Qutput. voltage, current and frequency display-

Qutput on/off
Preset

Key lock -

Power failure signal output

Other status indication function

(41 PDOLM-PCR/PD01S-PCR (Parallel Operation Cable)

The cables allows coneection of up to 3 units of Model PCR2000 or PCR4000
Converters in parallel for master-slave operation.

’When converters are used in this mode; the ‘total oufput power of the
system is calculated as follows: '

- Total output power ==

~(No, of PCR2000 Converters) x 2 kVA

(=6 kVA)

or

(No. of PCR4000 Converters) x 4 kVA
(=12 k¥

Note: ¥hen ordering cables, please indicate the number of converters to
be operated in parallel. The number of cables required differs by
the number of converters to be operated in parallel.

No. of Cables No. of Converters
Required Operated in Parallel
2 3
PDOIM-PCR 1 1
PD01S-PCR 0 1

Rack-mounted master-slave type of converter systems with centralized
control of input/output terminals and power switches also are available
from Kikusui. For details, please consult your Kikusui agent.
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[5] EX01-PCR (External Signal Interface)

The interface is used to control the PCR Converter with an external AC

signal.

The interface is fabricated on cards, which can be installed in SLOTS 1
and 2 ® of the optional 1/0 slot section of the converter.
By employing the interface, the converter can be opsrated as a power

amplifier.

The performance specifications of the PCR Converter when the interface
is employed are as follows:

External signal input

Voltage:

OQutput frequency:

Others:

0 to approximately 1.4 V rns (sinusoidal wave)
The voltage gain of the converter at the nominal
100 V range is approximately 100 and that at

the nominal 200 V ramge is approximately 200.

5 - 500 Hz (= input frequency)

The frequency meter, and the. panel control
functions for voltage and frequency (adjusting
functions, memory function, synchronization
function, etc.) are disabled. Other performance
specifications are identical with those of the
PCR Converter.
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4,2 Others

Up to two items of the previously mentioned optional provisions can be
incorporated per in each converter, with limitations as shown in the

following table,

Available Combination
of Optional Provisions

Remarks

~ 1B01-PCR 3P01-PCR

GP-1B con{rol of 3-phase output

RC01-PCR 3P01-PCR

Remote control of 3-phase output

(IBO1-PCR)  (RCOL-PCR)

(IB01-PCR)  (BX01-PCR)

GHCHSHONSN

(RCO1-PCR) (EX01-PCR)

"Bither two can be used at one time by

switching between them.
(They cannot be used at the same time.)

The PDO1M-PCR/PD01S-PCR can be incorporated in addition to the abovemen-
tioned optional provisions. (These are connected via their dedicated con-
nectors which are independent from the 1/0 slots for the abovementioned

optional provisions.)

For example, a GP-IB controlled large power 3-phase frequency converter can
be realized by employing a combination of IB01-PCR, 3P01-PCR and PDO1M-PCR/

PD01S-PCR.

Other various applications are possible. Please consult your Kikusui agent.



5. RACK MOUNT

The PCR converter can be installed on a standard rack by employing brackets.
5.1 Types of Brackets

The types of brackets differ by the model of the converter and by the type of
the rack as shown in the following table.

Model of Converter JIS Rack EIA Rack

PCR500

BH3AN (Figure 5-1)

BH4C (Figure 5-2)

'PCR1000 BHEBM (Figure 5-3) | BH7 (Figure 5-4)
PCR2000 BH10M (Figure 5-5) | BH12A(Figure 5-6)
BH2OM (Figure 5-7) | BH23 (Figure 5-8)

JUULLS

PCR4000

The brackets and accessory parts for rack mount as shown in each of Figures
5-1 through 5-8 are included in the shipping package of the converter.



5.2 Fixing the Brackets

Fix the brackets to both sides of the converter as illustrated below.

(1) To install the PCR500 on a JIS rack

- BH3AM

NO.

DESCRIPTION

QTY

BRACKET BH3AM RIGHT

BRACKET BH3AM LEFT

SCREW,FLAT HEAD M4X0.7x16 S-ZN

SCREW,OVAL HEAD M5X0.8xI4 B-NI

aipjoiN—

FINISHING WASHER 5CW

HlIpih

L Io0LS

-Figure 5-1
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(2) To install the PCR500 on an EIA rack

BH4C

DESCRIPTION

QTY

NO.|

| | BRACKET BH4C 2
2 | BRANK PANEL BH4C |
3 | SCREW WITH SW,PW M3x05x12 S-ZN | 2
4 | SCREW,FLAT HEAD M4x0.7xI6 S-ZN 4
5 | SCREW,OVAL HEAD M5X0.BXI4 B-NI 4
6 | FINISHING WASHER 5CW 4

Figure 5-2

D)
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(3) To install the PCRL000 on a JIS rack

BH6BM

DESCRIPTION

QTY

BRACKET BH6BM RIGHT

'BRACKET BHEBM LEFT

SCREW,FLAT HEAD M5x0.8x20 S-ZN

SCREW,OVAL HEAD M5X0.8%14 B-NI

FINISHING WASHER S5CW

RAIL FOR EXTRA WEIGHT

~Njfojloipjuind—

SCREW WITH SW,PW M5x0.8xI0 S-ZN

oV joib]—]—

Figure 5-3
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(4) To install the PCR1000 on an EIA rack

BHT

DESCRIPTION

F5)
3
=<

BRACKET BHT

BLANK PANEL BH7

SCREW WITH SW,PW M3X0.5xI2 S-ZN

_SCREW,FLAT HEAD M5x0.8X20 S-ZMC2

SCREW,OVAL HEAD M5x0.8Xl4 B-NI

FINISHING WASHER 5CW

RAIL FOR EXTR WEIGHT

wiNjolais fuin|—

SCREW WITH SW,PW M5x0.8xI0 S-ZN

ol —N

Figure 5-4

\“\‘

S
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(5) To install the PCR2000 on a JIS rack

BH10M

DESCRIPTION

QTY

BRACKET BHIOM RIGHT

BRACKET BHIOM LEFT

SCREW,FLAT HEAD M5x0.8x20 S-ZMC2

SCREW,0VAL HEAD M5x0.8xi4 B-NI

FINISHING WASHER SCW

RAIL FOR EXTRA WEIGHT

SCREW WITH SW,PW M5x0.8XI0 S-ZN

o|NVN{ojlolo|~]~—

Figure 5-5
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(6) To install the PCR2000 on an EIA rack

BHIZA

=z
[@]

DESCRIPTION

BRACKET BH I2A

BLANK PANEL BHIZA

SCREW WITH SW,PW M3 0.5 12 S-ZN

SCREW,FLAT HEAD M5 0.8 20 S-ZMC2

SCREW,0VAL HEAD M5 0.8 |4 B-NI

FINISHING WASHER 5CW

oi~N]jojo|sluin|—

RAIL FOR EXTRA WEIGHT

SCREW WITH SW,PW M5 0.8 10 S-ZN

oivio|lolojno [— N

Figure 5-6
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(1) To install the PCR4000 on a JIS rack

BH20M

AN

& //
P
/ P T
. ,\/3 7 (/\/ S
&
[ AN

\ \\ 77
) \§

\\ A\\\.'\
\ \ —M
\
N
¢ @%{3

W

3P

™~
N
Tosc

A\

2N

DESCRIPTION QTY
BRACKET BH20M RIGHT !
BRACKET BH20M LEFT |
SCREW,FLAT HEAD M5x0.8X20 S-ZMC2| I2
SCREW,OVAL HEAD M5X0.8XI4 B-NI 14
FINISHING WASHER 5CW 114
RAIL FOR EXTRA WEIGHT 2
SCREW WITH SW,PW M5x0.8XI0 S-ZN | B

~
«:o‘vm»imm—‘_gl X

Figure 5-7
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(8) To install the PCRA000 on an BIA Tack

BH23

/

D EAVAVAY

\

\

NO.

DESCRIPTION

BRACKET BH23

BLANK PANEL BH23

SCREW WITH SW,PW M3x0.5X12 S-ZN

SCREW,FLAT HEAD MBX0.BX20 S-ZMC2

SCREW,0VAL HEAD M5x0.8xi4 B-NI

FINISHING WASHER 5CW

RAIL FOR EXTRA WEIGHT

Wi~NiOjO O] —

SCREW WITH SW,PW M5X0.8XI0 S-ZN

Figure 5-8

5—9
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5.3 To Install the Converter onto a Rack

Fix the support angles* (rails for extra weigﬁt) to the rack.
Put the converter onto the angles.

*: The support angles accompany the bracket, except for BH3AM and BH4C in
which case the support angles which accompany the rack should be used.

5—10
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th the maximum rated output current as

CHARACTERISTIC CHARTS .

The output current factor in percent

100%.

.

18 Wi

s

[%]

A2U8TO1J1g

[9] 10108} JUaIIND Inding

n>00ﬂ www”:o> .t._n:: :m_._xv 4002 umm,m\.:o> w:&ﬂu

[eAIND TeOTdAL]

AoUST511J9 ‘1uslIng Indu] ‘§p Iu6IIng 3Inding JO SOTISTISIORIRY) [-9 SINSIY

071+
-9 0T 02

0%
-F0T  F02  FOF

08+
ral 08 08

0F -
9] 02 0¥ 08
09 >ocoﬁoxwm 0.G2 :edanjsaedwey) jusiquy m m , W W
T id010e] Jomod peo] | = = =
%007 1030l 98evijoa fnding < = <

A.Nxoom 0} Qy 40} Jeojorasyo w:mwcoamwggnov ZH00G umacmscw.kw usausc
| (“sou1y 7 aJe sonjeA oyj

e

(vl

1U9IIND
“Jnduj



[%] 10310} 3jualino 3indinQ

0 071 021 001 08 09 07 02 o 0 0 0
07+
62 FS9 01 FO2
02
-9 P01 p0¢ 07
E 0g- [v]
m&u JU1Ind
AU8101778 indu] -
6L FGT 08 09 L
0%
04 F0T r02 0¥ 08
) b -3 =l -4
« = [} «
09- : . g |2 |8 |2
0,87 :aanjedadus) juslquy S mm S S
ﬁﬂnnhOuuww Jamod peo) wcmpwco pajey ;jueadnd Induj
(*ZHQOG 01 QF 40) Jejeedasys Suipuodssauo]) Nmoom ;fousnbaay jnding

("eowi3 g o4® sanjmA 2y} *AGQT 28®1|0A Indu] wayy) AQQ2 :2881]0A 3nduj

[0AINO TBOTAAL]

AOURTDTJ]Y ‘juslingy ndu] °SAp 98BITOA IndInQ JOo SOIISIIOIDRIRY) -9 SINJIY]




YAy Ag

V&§r 9448

7. BEFORE ORDERING REPAIR SERVICE

The PCR equipment must be serviced only by qualified agents authorized by
Kikusui. If your PCR equipment appears to have developed a fault, check the
items shown in Table 7-1 before asking your Kikusui agent for repair service.
If the cause of the problem lies in the equipment set up, correct it as per the
following table and then use the equipment; if it is a circuit failure, then
refer to your Kikusui agent forrepair. '

Table 7-1., Trouble

Check Items

all even when

~ Symptom Check ltenm Probable Cause
| Equipment . Is input power applied | o Open circuit input power cable
| does not to input terminal?
| operate at o Incorrect connection of input

power cable

PO¥ER switch
@ 1is turned
on.

. Is the input voltage

selector correctly set
for the actual input
voltage?

o Incorrect setting of INPUT VOLTAGE
SELECTOR switch @ (for PCR500 and
PCR1000) or incorrect connection
of INPUT VOLTAGE SELECTOR termi-
nals @ (for PCR2000 and PCR4000)

3a Other thaﬁ the above

o Circuit failure

POYER switch
@ cannot be
turned on

(or it turns
off automa-

. Is the input voltage

selector correctly set
for the actual input
voltage?

© Incorrect setting of INPUT VOLTAGE
'SELECTOR switch ® (for PCR500 and
PCR1000) or incorrect connection
of INPUT VOLTAGE SELECTOR termi-
nals ® (for PCR2000 and PCR4000)

tically).

~1s the OVERLOAD lamp

illuminated ?

o Qverload protector tripped

. Is a signal applied via

card inserted in SLOT1
or SLOT2 ®°

o POYER OFF command is received
_ through GP-IB when IB01-PCR is
used.

o A signal of lower than 5 Hz is
applied when EX01-PCR is used.

o A signal of higher than 1.4 Vims
is applied when EX01-PCR is used.

4, Other than ihe above

o Circuit failure

Panel
switches are
partially (o7

. Is the KEY LOCK switch

@ set to the KEY LOCK
mode 7

o Incorrect setting of KEY LOCK
switch @.

entirely
disabled.)

. Is the REMOTE lamp @

illuminated ?

o Equipment is set to the REMOTEY
mode by GP-IB.

. Is the EXT lamp @

illuminated ?

o The selector switch of EX01-PCR is

set to the EXT mode.
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Sympton

Check Itenm

Probable Cause

Panel
switches are

. Is the U, V, ¥ lanp @

illuminated ?

3P01-PCR is inserted in SLOTL or
SLOT2 ®.

partially (og

. Is the SLAVE lamp @

PDO1M-PCR or PD01S-PCR is

entirely illuminated? (for connected to Ji or J2 ®.
disabled.) PCR2000 and PCR4000
(cont’ d) only)

. Is the input voltage The input voltage is incorrect.
within the specified '
range ?

. Is the ALARM lamp @B Overheat protector tripped
illuminated ?

. Is there a nearby sourceg © Erroneous operation caused by
of large noise? noise.

. Other than the ahove o Circuit failure

Panel lamp . Is the input voltage The input voltage is incorrect

indication
is abnormal.

within the specified
range ?

. Is the SYNC lamp @ not

illuminated ?

Equipment is in the synchronized
mode of operation.

. Is the SLAVE lamp @

not illuminated?
(for PCR2000 and PCR4000
only)

PDOIM-PCR, PD01S-PCR is connected
to.J1 or J2 ®.

. Is there a nearby source

of large noise?

Erroneous operation caused by
noise '

. Other than the albove

o Circuit failure

QUTPUT switch
@ is automa-

. Is the ALARM lanp @

not illuminated?

o QOverheat protector tripped

tically OQutput overvoltage protector
‘turned off ; _ tripped
(or cannot beg 2. Is the OVERLOAD lamp @9 Overload
turned on). |  not illuminated?
. Is the input voltage The input voltage is incorrect
within the specified
Tange ?
. Is the IBO1-PCR or An output off signal is being
RCO1-PCR inmserted in received from GP-IB or remote
SLOT1 or SLOT2 ©®. controller.
. Is there a nearby sourceg ¢ Erroneous operation caused by
of large noise? noise
6. Other than the above o Circuit failure
Qutput . Is the OVERLOAD lamp @ | o Overload
waveforn is not illuminated?
distorted. . Is the EX01-PCR being The input signal waveform is

used ?

distorted.
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Sympton

Check ltem

Probable Cause

@ turns on.

Output . Is the IB01-PCR or In power interruption mode of
vaveform is RCO1-PCR imserted in operation

distorted. SLOT1 or SLOT2 ® %

(cont’ d) . Other than the above Circuit failure

OVERLOAD Is the reading of o Qverload

lamp €2 ammeter & within the

illuminates. specified range?

' ' Is the load power factor © The load is a non-linear type
within the specified (capacitor input type of rectifier
range ? ¢ircuit or phase-controlled

circuit) and the protector has
, tripped.

. Does the lamp turn on Overcurrent is caused by rush
vhen the output voltage current of load (lamp, capacitor-
is changed or when the input rectifier, or transformer).

_output is turned on?

. v . Other than the above o Circuit failure
ALARM lamp . Is the fan running? Fan failure. Trip of overheat

protector

Is the air intake port
@ or exhause port @&
clogged ?

Overheat protector tripped

o Clogged air filter

Is the ambient tempera-
ture higher than 50°C ?

o Overheat protector tripped

Is the load power factor
within the specified
range ?

Overheat protector tripped

Is EXOL-PCR being used ?

An output voltage exceeding the
limit voltage is delivered.

. Other than the above

Circuit failure

Note: Yhen the ALARM lamp @9 is turned on, proceed as follows:

(a) Run the equipment with its output turned off. If the ALARM lamp @&
goes Off within 10 to 30 minutes, eliminate the cause of trip of the

overvoltage protector and then use the equipment.

(b) In other cases than the above, turn off the POYER switch @ once and

then turn it on again.

If the ALARM lamp @ turns on each time as

vou turn on the POYER switch @, the equipment has failed and needs

repair.
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