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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)

[ Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
[ 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.

(] 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.

WARNING

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

- ~ s )
(] without a power plug [ Without a power plug
Blue (NEUTRAL) White (NETRAL)
T

Brown (LIVE) Black (LIVE)

Qi K
Green/Yellow (GND) Green or Green/Yellow (GND)
N J L
s ~ s ~
[ Plugs for USA 1 Plugs for Europe
_ Y,

(
[1 Provided by Kikusui agents

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

[D Another Cable j

BIKIKUSUI
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1. GENERAL -

Klausul Model. PLZ50-15A Electronic Load is a completely electronic

device whlch can be. used as a load for an electric power circuit,

électrlc generator, storage battery, or other power source equlpment

'As well as 'ures1st1ve load, the Electronic Toad can be used as a

Econstant—current load. It cen also be used to obtain a constant-current

source from a unregulated power source.

When used as a constant-current load, the Electronic Ioad can be used

remote~-controlled with an external signal source. This feature is

‘useful especially when the Electronio Ioad is_used as a load device

for system measurement,

' The Electronlc Load is incorporated w1th various protectlve eircuits

. to proteot both Load itself and power source.



lModel:

Input powerline:

Dimensions:
(2aximum dimensions):

Weight (net):.

2, SFECIFICATIONS

PLZ50-154

100 vV AC ¥104, 50/60 Hz single-phase,

approx. 150 VA
210 W X 140 H X 410 D' mm
215 W x 165 H x 465 D mm

Approx, 11 kg

Operation temperature range: 0 ~ 4000

Accessory:
Grounding:

Terminals:

Floating volﬁage:
Cooling systems
Input voltage:
Input current:

Input power:

Instruction manual (1 copy)
"$M or "-" ground (at rear terminal)

Front panel ..... Binding posts

Rear panel ,.... Terminal board

His0 v

Forced air cooling
0~ 50V

0~154

150 W



LYo iE.

Operation modes .

(1) Constant current mode: 2 ranges (0 ~ 15 A, 0~1,51),
continuously variable

(2)  Resistance mode: 3 ranges minimm (0,33 @, 2 2, 10 @),
continuously variable. (See page 9)

(3)' External control mode (constant current mode only):
Input ... 5.5 V maximm

(See Pigs. 12 and 14)
Coarse and fine adjustments are possible for the above,
Regulétion:

Against line voltage change ..... 0.1% (for ¥10% change of input
voltage)
Against load change ............ 0.1% (for 0 ~ 100% change of load)

(constant current mode)

Ripple noise (5 Hz ~ 1 MHz): 3 mA rus (constant current mode)
5 mA (fixed resistance) (typical value )
, Protecting»circuits:
(1) Ovérfqltage protection, approx, 57 V
(2) Overcurrent piétection,-approi. 16 A
 (3) ‘bye?powér protection,IZAO W or over (See Fig. 18)
(4) kReverse-polarity protection; approx, 0.6 V
(S)lboverheat proteéti§n |

By ‘input circuit breaker trip for all of (1) ~ (5).

‘,...3...



Ammeter:

Types of operétiqn:
(1) Single-unit operation
(2) One-control parallel operation

(3) Remote control operation {constant-current mode)‘

Voltmeter: - -~ .. 2 ranges (60V/6V DC), JIS Class 2.5

2 ranges (15A/1.5A), JIS Class 2.5

Options: ' Types RMP-41 and RMF-42 Rack Mount Frames
(for 2-unit parallel mounting on 19-inch

standard rack)



3. RXPIANATION OF PANEILS
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Pig, 1  Front panel

Fig. 2 Rear pamel
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Power switch:

AC power ON-OFF switch. Upper position is for ON.

Pilot lamp:

‘Ac'éoﬁer pilot’light (red IED). Turns—on when power is ON,

Ammeter:

Indicates the DC input current. 1.5 A or 15 A full scale,

Ammeter range selector switch:

Selects ammeter range between 15 A and 1.5 &, Upper position

is for 15 A full scale and lower pogition for 1.5 A full scale

lote: Mote that if the switch is thrown by mistake to the
1.5 A position while it is set in the 15 A position
for measurement of a current near the full scale, the
meter pointer will deflects over the full scale and the

meter accuracy may be adversely affected,

Voltmeter:

Indicates the DC input voltage. 6 V or 60 V full scale.

Voltmeter range selector switch:

Selects the voltmeter range between 60 V full scale (upper position)

and 6 V full scale (lower position), Voltage setting of the

-6 -
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comrmn ity

overvoltage protection circuit automatically changes in

conformity with setting of this switch,

Function selector switch:

.Selects.fhe operation mode of the Electronic Ioad,

Load adjustment knobs:

Adjust the current, resistance for each operation mode, The
outer imob is for coarse adjustment and the irmer kmob for fine
adjustment, As the knobs are turned counterclockwise, the

current increases and the resistance decrease.

Toad switch:

Y

4 circult breaker for ON~OFF control of the DC input, The
breaker automatically trips when the overvoltage, overpower,

reverse-polarity or overheat protection ecircuit has operated.

Input terminals:

Binding post terminals for DC input. The lef-hand one (white)
is for negative line and the right~hand. one (red) for positive

line,



| (:)ﬂ ATerminél‘board:

Terminals for input, parallel operation, remote conitrol and
external control are mounted on the terminal board at rear

. ?aﬁe1; (See Fig. 3)

Q:) Puse:

z-ampere fuse in the primary line of the AC input power transformer,

Input power cord:

4

AC wmower input power cord with plug. Connect this cord to an
AC line outlet of the specified voltage. Cord hooks are

provided to take up the cord when carrying the device.

Fig, 3 Terminal board at rear panel

—0® &—O® & e—0® ©® 00—

Input "4"
Input voltmeter »"+n
Input voltmeter "-"
Input "-"

Bxternal control signal input terminal

@DO®OEE

,(:) Remote~control, one-control parallel operation terminals



‘ One-control parallel operation terminal

s Q@ ‘Remote control terminals

rerminats between D - @, @ - @, @ - @, @ -
are electrically shorted with shorting chips. Vhen operating
the device, ensure that these shorting chips are securely

tightened,

GID terminal:

This ground terminal is connected to the chassis.

Remote control terminal:

This terminal is used for controlling the device with an
external potentiometer instead of that on the front panel of the

device,



4. OPERATION METHOD

g

.1 THotes in Using the Electronic Toad

The fiZSO—ISA Elecfronic Load‘is a particular type of electronic
‘load deviqe which is incorporated with an internal drive power
sburc§ éo thét»fhe device can be bperated with an input voltage
of higher than zero volts, (Keep the input voltage highervthan
zero volts.) The input circuit breaker may trip in any of the

following cases:
{(2) To signal (power) is commected to the input terminals.

(0) ™o input current flows although a power source or other

ignal is connected to the input terminals, (For example,

w

when no current flows as the current control knob of the

rower source is set in the minimum position.)

(o) The voltage at the input terminals is lower than approximately
-0.6 V due to low source voltage and large voltage drop in

lead wires.

For the lead wires, use wires as large as possible (cross section
area 8 cm2 or over) and as short as possible (not longer than 2
meters). Strand the two lead wires securely. Do not connect a
capacitor directly across the input terminals of this device.

The capacitor coﬁnécted:between the input terminals may cause

O oscillation,

- 10 -




@A ’ B EQUIPMENT
Q. ' o TESTED

(Securely strand the

PLZ50-15A

two lead wires.)

(Do not connect sny

capacitor.)

(1) Input powers:
The AC input power for the device is 100 V t10%, 48 ~ 62 Haz.
The DC input for the device must not exceed 150 W,

(2) conditions of use:
Hever use the device in any of the following conditions:

0  Place where the device is subjected to direct radiation

from a heat source,
0 Place where ambient temperature is noﬁ withiﬁ 0~ 4000.
0  Place where is dusty or damp,
o - Place wherevthe floor is not level,
Do not operate the device being laid on its side or with ﬁther

‘object put on the device, lest air ventilation should be

impeded and- troubles should be caused,

- 11 -




. When two or more devices are used béing stacked up or mounted
on a rack, pay attention to ventilation and provide 50 mm or
over of spacing between top and bottom of two mutally adjacent

units,

- When comnecting a IX source to the device, be sure to turn-on

the power switch after securely connecting the power line,

4,2 FUNCTION Switch

FUNCTION
RESISTOR - OFF CONST CURRENT
MIN PN ~0 ~1.5A ———]
2 40~154
MI
—0.33 0
i B § EXT MODE

Fig. 5 FUNCTION switch

The FUNCTION switch is for selecting the required operation mode
of the device, as shown in Fig., 5, Details of the operation

modes are explained at a later part in this instruction manual.

Note: Be sure to turn-OFF the load switch (:) before turning

the FUNCTION switch,

- 12 -



4.% CONSTANT CURRENT Operation

4.3.1

To Use the Device as Constant Current Load

To use the device for constant-current discharge test of a

-étorége'battery equipnment or for load test of a power supply

equipment, proceed as follows:

Set the FUNCTION switch in the CONSTANT CURRENT O ~ 1,5 A

or O ~ 15 A position,

Feeping the IOAD switch in the OFF state, connect the
tested equipment. (When connecting the equipment, ensure
that the lead wires are comnected in the correct polarity.)
As the voltmeter will deflect when this is done, set the
range at an appropriate value if the voltage is predictable

or at a higher range if the voltage is not predictable.
Turn-ON the IOAD switch and turn clockwise the LOAD knob

so that a constant current flows in the device and the

amneter indicates the current value. (See Pig. 6)

- 13 -



PIZ50-154 | 5 EQUIFMENT TESTED
‘ ' (STORAGE BATTERY,
o @ | © POWER SUPPLY, ETC.)

,— LEAD WIRES

Fig, 6

When the device is operated at a large current, the voltage
indicated by the voltmeter'may become meaningfully lower than
the aétual voltage at the tested equipment due to the voltage
drop in the lead wires, In such a case, t0 measure more
accurately the voltage at the tested equipment, the voltmeter
can be directly wired to the %tested equipment., For this
measurement, proceed as :ollows: Disconnect the shorting
bars from terminals between ® - @ end vetween 3 - @).
Connect terminals (2) and (3) to the tested equipment, with
terminal (2) for "+" and terminal (3) for "-", With this
setup, the voltmeter indicates the voltage of the tested
equipment eliminating the error caused by the voltage drop

in the lead wires.

@ |e Fis7
Y C

TESTED EQUIPMENT

Pig, 7.

- 14 -



The set current value of the device isrmnot affected by the
voltage drop caused by the lead wires so far as the input

voltage is not lower than O V.,

When the IOAD switch has tripped while in operation, check
the éausé,(pperaﬁion of the overvoltage, overpower, or other

protection circuit) and, then, twrn-on the switch,

4.3.2 To Use the Device as Constant Current Source

A constant current source cam be readily obtained by using a

power source and this device. (See Fig, 8)

(1) Connect the possitive (+) terminal of the power gource to
that of this device. Commect the negative (-) terminal
of the device fo the positive terminal (+) of the load
and connect the negative terminal (—) of the power source

to the negative terminal (-) of the load.

POVER SOURCE PLZ50-15A

2 N

TOAD (=

“nsure that the polarities are correct,

Qo , - R
o __ | | Fig, 8

123 | o
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RESISTOR Overation

By setting the FUNCTION switch in the RESISTOR position, the

. device can be used as a fixed resistance load (in three minimum-

resistance renges of approximately 0.33 Q, 2 Q, or 1 Q). As you
‘fufn-tHE‘ICAD Imob counterclockwise, the resistance increases as

follows:

0.33 Q range: Approx, 5 k@ at 5V
Approx. 6 kQ at 50 V
2 Q) Approx, 6 kQ at 5 V
- ranges:
0 Q) Approx, 7 kQ at 50 V

*  TFote that the constant-current feature may not be maintained

vhen the input voltage has become lower than O V. -
The load switch may trip while in operation, In such a case,
check the cause of the trouble (overvoltage, overpower, efc.)

and turn~on the switch after checking the cause of the trip,

The relationship of resistance vs. input voltage is shown in

Fig, 9.

- 16 =
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.Input voltage (V) —=

Fig. 9 1Input . voltage vs. resistance
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4,5 EXT MODE Operation

This mode is used whén an external power is supplied and the
outout is required to be controlled irrespective of the IOAD
knob on the front panel or when the current consumption is

required to be controlled with various waveforms.

For operation in this mode, apply a signal between terminal 4 (-)
and terminal 5 (+) as shown in Pig. 10, With this setup, the
device operates in the constant-current mode,

The input resistance

in this case is approximately 15 kR.

TERMINAT BOARD ON REAR PANEL

Ei1

b o —

Eg

'_@_J

Fig. 10

4.5.1 Control with DC Voltage
Connect a variable IC voltage source (El) as shown in Fig, 10,

With this setup, when the IOAD kmob on the front panel is set in

the extremely clockwise position and en input voltage of 5.5 V

o~ 18 =



£9918).

1is applled, the current becomes approximately 15 A. When the

voltage is 2, 75 V, the current becomes approximately 7.5 A as

shovn :L.n;vFlg‘.» 11, By turnlng counterclockwise the IQAD khiob,

~the ct;rr,én-t "i’or‘5.5 _V.Ainpuf voltage can be reduced to lower

. than 15 4.

When setting is made as represented with line 2 in Fig, 11,
the current for 5.5 V becomes 10 Aland that for 2,75V becomes
5 A'

/r BBV e e e e
‘ |
I
Input ®\~\ A
voltage :
N 2IBV —-—

|

‘ I

| 1
|

|

0 - 5A 75A 10A

>

L .
L T U,

Load current —=

Pig, 11

hen controlled with an external IC voltage, the load current is

proportional to the external DC voltage, - At the low input level

" range,: however, the linearity is slightly degraded as shovn in

Fig., 12,

- 19 -
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+4.,5,2 Control with External Signal of Various Waveforms

The current of. the device can be controlled with an external
“signal of variOus differént aneforms as Well as with DC signal, -

For this oneratlon, connect E 1nstead of B in Fig, 10, - A signal

2 1
of any waveform can be used - 51nu301dal saure, triangular, ete.

fo

Note, however, that the current isjcontrollable only within the -

positive range of the oscillator output., (See Fig, 13)

- (square wave)

/

---(triangular wave)

0 ===/ — = —— jﬁ\———J(ij§\————K{:-(sinusoidal wave )

~ Input waveform Output waveform

Fig. 13

Connect a r931sto£ in series w1tﬁ the device and apply the
external s1gnal across thls resmstor. Note that, when
modulatlng wlth a square wave, the resistance of*the seiies
-re51stor should: be as small as practicable. If the resistance
is. large, the r1se~up and fall—down characterlstics of the

load current- may be degraded Both rise~up and fall-down periods
are approx1mately 35 sec when the serles re31stance is small -

with respect to an input voltage ofvapproximately 5 ~ 50 V.

- 21 -
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’fIf.ﬁhe:inpu% %oltagg is lower than 5 Vy overshoots may be caused
or the rise time characteristics may be degraded or other unfavorable
 effects may be caused depending on the load current. To'Véry'the

',ldad,currenf,‘vary_the oscillator output while keeping the IOAD

imob constant in the maximum position.

Hote that the sum of the peak value of the input waveform

and the value of the DC bias must not exceed 5.5 V.

*  Tote that the power of the device must not exceed 150 W p-p.
Also note that, when the device is operated with a signal
frequency of 100 Hz or over, the breasker may fail to trip

in response to a peak-to-peak overpower state,

The frequency response- characteristics of the device when used

S dn fhe_EXT mode are as shown in Fig, 14,

- 222
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4.6 One-control Parallel Operation

‘Two or more unifs can be connected iﬁ parallel to increase the
current rating or power rating (in the RESISTOR or CONSTANT
CURRENT‘mode Operation>. For parallel operation, it also is
possible to use‘éne of the two or more unit as a master unit

and to use the other unitbas a-siave wit as well as it is possible

to connect the two units simply in parallel.

(l) To operate three units in parallel, connect the terminals
of the: rear panels as shown in Fig, 15, (To operate two
units in parallel, eliminate the connections indicated with

the dotted lines.)

INPUT
TERMINALS

MASTER UNIT

TESTED

POWER SUPPLY | O—® \3)—/’49\ ® ©— @ ©—10)

—®
)

S |

r-

® 0O ® OO

~ SLAVE UNIT (1)

L@
L®
I

!
l
1
L)
|
|
i

- e - . o e - ——y

Llaiiicp b @ 0F ©@ @ © ® 0O

SIAVE UNIT (2)

- Pig. 15

- 24 -




* Be sure to connect the‘lead wires to the PLZ50-15A

units directly from the power source as shown in Pig. 15,

Turn-on the power source switch and the load switches

of the slave units,

(3)

Turn-on the load switch of the master unit, and the

current will flow,

All operations are controlled with the master wnit.

(5)

To finish the operation, turn-off at first the switch of
the master tmit and next the switches of the slave units,

The current is cut out when the switch of the master unit

is turned off,

* The protection circuits of individual units operates mutually

independently,

Connect the terminals of the rear panels with lead wires of

the minimum‘lengths.

The current of each slave unit is adjustable with its TOAD
control knob (red FINE control knob). Keep this knob in

the minimum current position in order to keep the balance

N ' of the master and slave units,
{02

e

(o)) : : : o - 25 -
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4.7 Remote Control Operation

The device can be remote-controlled with an external DC voltage

signal as explained in the abdve. The device also can be controlled

with a resistence signal as follows:

REMOTE

O—® &—® G ®

Fig. 16
2
1 A

® @ @

Ccw

Pig., 16
(1) Connect a variable resistor (1.5 k@) as shown in Pig. 16.

(2) When the variable resistor is used at a distance from the
device, use a shielded cable in order to guard agéinst degra~
dation of ripple and other characteristics due to external

induction noise,

* mhe.device has.béen calibrated for a variablévrésistor of
1.5 kR, If novvariable.resiSfof of this resistance is ..
»availablé,'bonnecﬁ a cémpensating_resistor in parallel or
series as shown in Fig._17 in ordér that the total resistance
becomes'l.S k9.>‘When ﬁsing.a pérallel cqmpensafing fegistor,v
_noté'thaf the device characteristics mayAbe:deéradéd if the
;é‘ ‘ v resistancé'of the variable resistor is 5 kﬁ or highérf When

- 26 -



-uSing~a-series compensating resistor, note that the controllable

range will become narrower,

AAA

Fig, 17
4,8 Protection Circuits

The device is incorporated with full protective features as

mentioned in the following,

4,8.1 Overvoltage Protection Circuit
This circuit protects the device against overvoltage, by
turning-off the load switch. The protection limit voltage is
approximately 60 V or 6 V, as switched in gang with the voltmeter
range selector switch,

4.8,2 Overpower Protection Circuit

The device is designed for 150-watt heat dissipation. If the

power exceed this limit, the power transistors may be damaged,

- 27 -~



'éhis'éifcuit protects the device by tripéing’the load switch

when the power has exceeded the area indicated with fhe dotted
lines in Eig. 18, Since the device is designed for 150 Wétts,
.0p§raté.wifh ? power within the shaded area in Fig. 18, If é

larger power is required, use two or more wmits in parallel,

200W
7y |- 299
50V \
\
\
T N —150W
\
Voltage 22222222;. \\
\
\
/ \\
/ w \\\\ 200W
10V 7]
!
T T T l
0 3A 5 10A 15A

Current —>==
Fig, 18
4.8.,3 R9verse—polarity Protection Circuit
This circult trips the load switch when the input power

(with a voltage of approximately 0.6 V or over) is applied

in the reverse polarity,

oy : - - - 28~
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4.8,4 Overheat Protection Circuit

Even when the device is operated within its ratings, the
"internalitempérétﬁre of the device may become untolarably

high dué io‘imperfect ventilation as mentioned in Item 4,1 (1)
lqr other céuses. This circuit trips the load switch when the
iﬁternal temperature of the device has risen above the tolerable
limit, The device can be re~started by turning-on the load switch

when the device is cooled off,

Vinen any of the above-mentioned protection circuits has tripped,
check and eliminate the cause of the trouble and, then, turn-on
the power, When the load switch has tripped as mentioned in

Para, 4.8.4, cool off the instrument and, then, turn-on the switch.
Unless the umit has been cooled off, the switch may trip again at

the instant it is turned on,

- 29 =



TEMEFERATURE

AC INPUT

Block diagram

-0

SENSOR
| INPUT
/ TERMINAL
OVERTOWER DC POWER TOAD o
DETECTOR FOR DRIVING | swrzen
OVERVOITAGE | _
DETECTOR
COMPARATER TPOWER
AMPLIFTER TRANSISTORS REVERSE-
| POTARITY |
DETECTOR
/ v
VOLTAGE VOLTMETER
DETECTOR
/ v
FUNCTION CURRENT ANMETER
CIRCUIT h | pETECTOR
REFERENCE | o
POWER SUPPLY NPUT
TERMINAL

of PLZ50-15A Electronic Load



