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Model PLA150F-24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry _Figure A
Obiject
1.Graph —t—  Input Volt. 100V | 2.Values
---EF-~ InputVolt. 115V
——O—-~ InputVoli. 230V Load Input Current [A]
200 Current Input Volt. | InputVolt. | Input Volt.
3 [A] 100[v] | 115[v] | 230[V]
\ o] 0.00 0.046 0.047 0.046
g 1.50 ( oy 1.00 0.332 0.270 0.178
£ /EI N 2.00 0604 | 0503 | 0290
g 100 / ' ] 3.00 0.842 0.740 0.407
5 / . \ 5 4.00 1.112 0.968 0.512
g - —04 5.00 1384 | 1196 | 0.630
0.50 S Ve 6.00 1662 | 1436 | 0.740
e N 6.40 1777 | 1533 | 0.788
“ALem N 7.04 . 1688 | 0.858
0.00 - | - - - -
0 2 4 6 8 . R . R
l.oad Current [A]

Note: Slanted line shows the range of the rated
load current,
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Model PLA150F-24

Temperature 25°C

ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— InputVolt. 100V 1§ 2.Values
---FF-- InputVolt. 115V
—+=O—'- InputVolt. 230V " Load Input Power [W}
500 Current Input Volt. | InputVolt. | Input Volt.
] [A] 100[V] 115[V] | 230[V]
400 \}\ 0.00 1.1 1.0 06
g N 1.00 30.5 295 31.0
5 \ 2.00 57.0 56.3 56.0
2 300 N
5 3.00 83.4 82.5 83.0
5 \ 4.00 110.4 109.5 107.0
g 200 Y Y 5.00 138.0| 1365| 1350
N 6.00 185.9 164.4 160.0
100 i 6.40 177.3 175.5 172.0
3 7.04 - 193.2 188.0
0 !/F/ , - - ; -
0 2 4 6 8 — N ; ~

Load Current [Al

Note: Slanted line shows the range of the rated
load current.
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Model PLA150F-24
_ Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2 Values
---FF-- Load 50%
—&—— Load 100% Input Efficiency
100 Voltage [%]
Q V] Load 50% | Load 100%
92 N [ e 85 86.2 85.8 X1
< 84 g \Q 100 87.2 87.0 2
- \: N 115 87.5 87.5
g 7 N ) 200 88.7 89.5
E 68 230 89.0 90.1
L N 264 89.6 90.1
60 ;\ t\ 280 89.5 89.8
N N - - -
52 \\ ‘\\ — - -
44 . N
50 100 150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.

¥%1:Load 80%
¥2:Load 90%
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Note; Slanted line shows the range of the rated
load current.

Made! PLA150F-24
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph ——— Input Volt. 100V | 2.Values
=~~EF~= InputVolt. 115V
—:—G—-~ Input Volt. 230V Load Efficiency [%]
100 Current Input Veit. | InputVolt. | Input Veit.
} [A] 100[v] | 115[v] | 230[v]
92 - - - 0 0.00 - - -
< 84 s % i 1.00 80.2 | 830 | 78.9
= N 2.00 85.2 85.9 86.4
e 76 3.00 872 | 874 | 889
68 N 4.00 87.2 87.9 89.2
= N
N 5.00 87.0 87.8 89.4
60 .:\ 6.00 87.0 | 876 90.0
52 N 6.40 86.6 87.5 90.1
N
7.04 - 874 89.8
44 - - - -
0 2 4 B 8 — " R -
Load Current [A]

BC - 10756
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Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.

Model PLA150F-24 _
Temperature 25°C
Iltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
----- load 50%
—&A——  Load 100% Input Power Factor
1.0 Voltage
S R— Y Load 50% Load 100%
0.9 \ "EL, ) 85 0.996 0.995 %1
5 i ‘.‘\ 100 0.983 0,985 2
5 08 i 3 115 0.966 0.994
o v 200 0.916 0.985
L 07 ‘
g § 230 0.879 0.252
a 08 | A 264 0.475 0.537
: N
X ) 280 0.460 0.483
0.5 & - - -
N 1 — - -
0.4 -
50 100 150 200 250 300

1:Load 80%
¥2:Load 90%
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Model PLA150F-24

Load Current [A]

load current.

Note: Slanted line shows the range of the rated

Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
@bject
1.Graph —A InputVolt. 100V | 2.Values
===F=-- InputVolt. 115V
—-=0—-- Input Volt. 230V Load Power Factor
1.0 — Current Input Valt. | Input Voit. | Input Valt.
N S i B == s R [A] 100Mv] | 1150V | 230v]
08 o= o ) 0.00 0407 | 0345 | 0078
5 07 f ; \\ 1.00 0.937 0.918 0.795
3 s [ N 2.00 0.956 | 0.965 | 0.838
5 o - \ 3.00 0984 | 0969 | 0872
z | J 4.00 0.993 | 0981 | 0915
a 049y AN 5.00 0.994 | 0.989 | 0.931
03 I A 5.00 0.996 | 0995 | 0942
0.2 'i N 6.40 0.997 0.994 0.952
0.1 N 7.04 ; 0.995 | 0.953
0.0 | " . 3 ;
0 2 4 6 8 _ " " "
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Model PLA150F-24
Temperature 25°C
ltem Inrush Current Testing Circuitry _Figure A
Object
Input Voltage 115V
Freguency 60 Hz
Input —“AMWWWWWWWwwwWwwiwwwey Load 100 %
Current :
[20A/div] Primary inrush current :
12.9A
| T | Secondary inrush current :
Input 6.6 A
Voltage ‘ “ j ) ' ‘ = * ‘ g
toovigi] - [~ N i ‘ | | | ‘ M i }
Time [100ms/div]
Input Voltage 230V
Frequency 60 Hz
Input VAR AAAAARA AR e LOAd 100 %
Current
[20A/div] Primary inrush current :
281 A
| I T i Hi Secondary inrush current :
Input ' 27A
oo
. |
1200vidw] | }I L || ‘l L | Y
Time [100ms/div]
‘A /
Primary inrush current Secondary inrush current
Y v

- BC - 10756
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Model PLA150F-24

Temperature 25°C
Item Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Voit.
Standard Note
andaras 100[V] 115[V] 240[V]
DEN-AN Both phases 0.45 0.50 0.65 Operation
One of phases 0.30 0.35 0.78 Stand by
IECE0950-1 Both phases 0.30 0.31 0.55 Operation
One of phases 0.27 0.31 0.72 Stand by
The value for "One of phases" is the reference vaiue only.
2.Condition
Leakage current value is concluded after measuring both phases of
AC input and by choosing the larger one.
BC - 10756
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Model PLA150F-24
. Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +24V6 4A
1.Graph 2.Values
---EF-- Load 50%
—2A&—— Load 100% Input Output Voltage
Voltage ]
24.400 A Q M Load 50% | Load 100%
N N
24.300 \\\ \\ 85 24,144 24,140 1
2, D \ 100 24.143 24.140 X2
&, 24.200 \
> 24 N 115 24.143 24.139
; 24.100 t\ N 200 24143 24139
5 X N 230 24.143 24.138
£ 24.000 N \
a 264 24,143 24,138
23.900 N 2 . :
N \\ 80 24.143 24138
N N - - -
23.800 & N — - -
23.700 A N
50 100 150 200 250 300 %1:Load 80%
Input Voltage [V] #2:Load 90%

Note: Slanted line shows the range of the rated
input voltage.
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Model PLA150F-24
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +24V8.4A
1.Graph —fe  |nput Volt. 100V | 2.Values
===FF=-- InputVolt. 115V
—:=0O—"-~= |Input Volt. 230V Load Output Voltage [V]
i Current Input Voit. | Input Volt. | Input Volt.
24.400 } N [A] 100(v] | 115(v] | 230[v]
L 1 0.00 24261 | 24.262 | 24.264
24,300 N N
2. N 1.00 24.156 | 24.157 | 24.162
1]
= 24,200 2.00 24144 | 24145 | 24.145
§ 24.100 - q H 3.00 24.143 | 24.143 | 24.143
= ‘\ \\ 4.00 24,141 24142 24.142
£ 24.000 5.00 24141 | 24.141 | 24.140
3 . . . .
23.900 N i\ 8.00 | 24.140 | 24.139 | 24.138
‘\\ IR 6.40 24140 24.139 24.138
23.800 S i
A ) 7.04 - 24.137 | 24.137
23.700 -~ - - -
0 2 4 6 8 ~ . - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC - 10756
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Mode) PLA150F-24
Temperature 25°C

Item Dynamic Load Response Testing Circuitry Figure A
Object +24V6.4A

Input Volt. 118V Response. t1=t2=50us. Typ

Cycle 1000 ms

Load Current /
— |, H 2 -

Min. Load (QA} «——
Load 100% (6.4A)

400 mV/div
200 ms/div 200 ms/div
Min. Load (0A)} +——
Load 50% (3.24)
h { Jl\ \\J\ J\ \P
400 mV/div
200 ms/div 200 ms/div

— 11 = BC - 10756
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Model PLA150F-24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry _Figure C
Obiject +24V6.4A
1.Graph 2 Values
—2A—— Input Volt. 115V
——0—-- InputVolt. 230V Load Ripple Voltage [mV]
300 < Current Input Volt. Input Volt.
275 X [A] 115 V] 230 [V]
< 250 \ 0.00 225 230
E 225 Y 1.00 20 30
g 200 |\ 3 2.00 20 30
@ 175 |}
= \ AY 3.00 20 35
< 150 |}
” Y 3 4.00 25 35
[ 100 \ 5.00 25 35
i X LY
\ . 6.00 35 35
\ 6.40 35 35
\ ¥ - " ~
6 — - -
Load Current [A]
Measured by 20 MHz Oscilloscope.
Ripple Voltage is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current. :
T1: Due to AC Input Line
T2: Due to Switching
T2
Ripple [mVp-p] —>
\y M) |
AT U]
T -
Fig. Complex Ripple Wave Form
- 12 - BC - 10756
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Model PLA150F-24
Temperature 25°C
Item Ripple-Noise Testing Circuitry Figure C
Object +24VE 4A
1.Graph 2 Values
—&A— Input Volt. 115V
—=0O—-= |nput Volt. 230V Load Ripple-Noise [mV]
300 | . Current ~Input Volt. Input Volt.
270 % \\\ [A] 115 [V] 230 V]
240 [\ \ 0.00 275 280
s 1}
£ 210 \‘ \\ 1.00 50 60
@ \ 200 50 60
3 180 |- \
) ‘t‘ \ 3.00 55 65
Z 150
2 \ A, 4.00 60 65
g 120 [— \
2 \ 5.00 60 65
® 9o [} \
| 6.00 60 65
g0 y=f—h=R-=ag=n 6.40 60 65
30 2 7.04 85 65
0 - - -
0.0 2.0 4.0 6.0 8.0 _ - -
L.oad Current [A]
Measured by 20 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
T1: Due to AC Input Line
T2: Due to Switching
Ripple-Noise
S T2 [mVp-pi/
/i\
< T1 5
~ -
Fig. Complex Ripple Wave Form
- 13 - BC - 10756
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Model PLA150F-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Qbject +24V6 4A
1.Graph 2.Values
-=-=-EF-- |InputVolt. 115V
~——f—— [nput Volt. 230V Ambient Ripple Voltage [mV]
200 . Temperature 1  Input Volt, Input Volt.
180 x q [°C] 115 [V] 230 V]
S 160 \\‘ \ -20 85 100
E 140 . \\\ ~10 55 80
% 120 N \ 0 45 45
8 N 3\
= 25 35 35
£ 100 A
> . A 45 35 30
S 80 \ 3
g AWAY \ . : :
® 60 N \ — - -
40 N B—T _B_‘__é o — - -
20 A} A\
X - - -
0 A - _ N
-40 -20 o 20 40 60 _ _ _
Ambient Temperature [°C]
Load 100%
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC - 10756
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Model PLA150F-24

ltem Ambient Temperature Drift

Testing Circuitry _Figure A

Object +24V6.4A

1.Graph —pe——  Input VoIt, 100V | 2, Values
-==EF~~ InputVolt. 115V
—+—O—+~ I|nput Volt. 230V Ambient Output Voltage [V]
Temperature | InputVelt. | nputVelt. | Input Voit.
24.400 R\ 3\\ C] 100V | 115 | 230v]
24300 [ 15 -20 24147 | 24.147 | 24.146
=, Q A 10 24.145 | 24.144 | 24.144
& 24.200 X 0 24.144 | 24.143 | 24.142
S 24100 _\ T _:"':t\i!--u:,, 10 24143 | 24.142 | 24.141
3 2000 N N 20 24141 | 24140 | 24.139
3 N 25 24140 | 24.139 | 24.138
23.900 . N 35 24.135 | 24.133 | 24.132
23500 \\\ N 45 24125 | 24124 | 24.123
N\ N 55 24117 | 24116 | 24.115
23.700 A 65 24103 | 24.102 | 24.101
4 20 0 20 40 60 ~ 80 - . - -

Ambient Temperature [°C]
Note: Slanted line shows the range of the rated

ambient temperature.

Note: In case of Input Volt. 100V, Load 80%.
Cther case Load 100%.

15 -
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Model PLA150F-24

ltem Output Voltage Accuracy Testing Circuitry  Figure A

Object +24V6.4A

1.0utput Voltage Accuracy

This is defined as the value of the output voltage, regulation load, ambient temperature and
input voltage varied at random in the range as specified below.
Temperature : -10 - 45°C
Input Voltage : 115 - 264V
Load Current : 192 - 6.4A
* Qutput Voltage Accuracy = H{Maximum of Output Voltage - Minimum of Cutput Voltage) / 2
Output Voltage Accuracy

* Quiput Voltage Accuracy (Ration) = x 100
Rated Output Voltage

2\Values
Temperature| Input Output Output Voltage Accuracy
ltem -
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage -10 230 1.92 24.151 14 £0.1
Minimum Voltage 45 264 6.4 24,123 ’

- 16 - BC - 10756
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Model PLA150F-24

Temperature 25°C

ltem Time Lapse Drift Testing Circuitry Figure A
Object +24\V6.4A
1.Graph 2 Values
Time since Output
start Voltage
24.400 [H] vl
24.300 0.0 24,138
=)
= 24200 0.5 24 137
= 1.0 24137
g 24100 2.0 24.137
3 24.000 3.0 24:.137
S 23.900 4.0 24137
5.0 24137
23.800 6.0 24.137
23.700 7.0 24137
0 2 4 6 8 10 8.0 24137
Time [H]
Input Volt. . 230V
Load 100%

* The characteristic of AC115V is equal.

T BC - 10756
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18

Maodel PLA150F-24 .
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +24V6.4A
1.Graph
[ Load 100% Input Volt. 115V ]
Output
Valt. i '
[svidiv]| | i
0
[ Load 100% Input Voit. 230V
Output
Volt, i ]
[5vidiv]| - i
0
Input . Il
Volt. 0 W\l
Time [100ms/div] Time [50ms/div]
2.Values [ms]
Input Vor, Time Td Tr Ts Th Tf
115V 475.5 30.0 505.5 325 31.3
230V 462.0 30.0 4920 38.5 37.3
Output _90% — b
Volt. /‘/f( \
———>
input
Volt.
BC - 10756
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Maodel PLA150F-24
Temperature 25°C
[tem Hold-Up Time Testing Circuitry Figure A
Object +24V6.4A
1.Graph 2. Values
-=-=-EF-- Load 50%
= Load 100% Input Hold-Up Time
1000 Voltage [ms]
- = V] Load 50% | Load 100%
— h\ N 85 63 39 X1
[ :
E N 100 63 35 x2
100 - .
‘g e -hﬁ_\? 115 64 31
= - A N1TA 200 64 31
=3 - hi | 230 75 35
12 1 N 264 81 39
= = 280 93 45
hY A
Y — - -
1 N\
&0 100 150 200 250 300 3%1:Load 80%
Input Voltage [V] ¥2:Load 90%
This duration covers from Shut-off of input
voltage to the moment when output voltage
descends {o the rated range of voltage accuracy.,
Note: Slanted line shows the range of the rated
input voltage.
T BC - 10756
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Model PLA150F-24

ltem Instantaneous Interruption Compen'sation

Temperature

25°C

Testing Circuitry Figure A

Object +24VE8.4A

20 -~

1.Graph ——f  |nput Volt. 100V | 2.Values

===FF=-- InputVolt. 115V

—=G—-- |nputVolt. 230V Load Time [ms]
_. 1000 Current input Voit. | Input Volt. | Input Volt.
g = [A] 100pvi | 1150V | 230(v]
g N 0.0 - - -
= l!\ ) 1.2 185 185 184
s 100 = 24 82 82 85
3 e e e = 3.6 54 54 57
2 \N 4.8 43 42 41
8 10 A 6.0 32 32 33
® = 6.4 31 29 28
8 > 7.0 23 24 26
B : - . - -
3
P 1 . - - - -
= 0 2 4 8 8 — : ~ R

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
BC - 10756
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Model PLA150F-24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +24V6 . 4A
1.Graph 2 Values
-=-=-fF=-~ Load 50%
—&—— Load 100% Ambient Input Voitage
100 - Temperature \Y|
| N [°C] Load 50% | Load 100%
80 . \\ -20 43 64
=, N Ay 10 43 65
) AN e r———Y
E’ 60 H\ [~ [~ (X "] \\‘ 0 43 65
§ \ 10 43 65
2 . E- -E\E- - B - BE-FENg D 20 44 65
£ \\ . 25 44 65
N N 35 44 66
20 N\ N 45 44 66
N o 55 45 67
0 85 45 68
-40 =20 1] 20 40 60 80 - - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC - 10756




— CO$EL

Model PLA150F-24
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry Figure A
Object +24VE 4A
1.Graph 2 Values
Input Volt. 1158V
Input Volt. 230V Output Load Current [A]
30 | Voltage Input Valt, Input Volt.
RS V] 115[V] 230[V]
~ 22.8 7.53 7.72
> 0 SR 216 7.42 762
g \\ 19.2 7.83 8.04
< \ 16.8 8.06 8.25
E i 14.4 8.30 8.46
3 12.0 8.50 8.55
0 — - -
0 4 8 12 — _ _
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current. :
Intermittent operation occurs when the output
voltage is from 12V to OV.
22 . BC - 10756
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Model PLA150F-24
item Overvoltage Protection Testing Circuitry Figure A
Object +24V6.4A
1.Graph 2. Values
—A—  Input Volt. 115V
===fF=-- InputVolt. 230V Ambient Operating Point [V]
33.0 Temperature Input Volt. Input Volt.
N [°C] 115[V] 230[V]
\\ \\ -20 30.67 30.67
= 20 TS \
N \ -10 30.67 30.67
E < K
S 310 ‘\\ \\ 0 30.67 30.67
o e A 10 3066 30.66
5 N 20 30.66 30.66
=1 LY
2 300 N N 25 30.66 30.66
\\ \\ 35 30.66 30.66
29.0 \\ \\ 45 30.66 30.66
\\ A 85 30.68 30.66
28.0 65 30.65 3065
40 20 0 20 40 80 80 = . R
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC - 10756
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AG Power
Supply

Y

Electronic

Switch

h 4

(I .

Power Meter

Temperature Chamber

h A

AC Input Line —P

AC Input Line —™

AC Voltmeter

Power Supply I~ > Ellfg?-c;nd]c |q
Oscitloscope
A
h 4 J
P Relay Unit
»  DW

Data Acquisition/Control Unit

AC Voltmeter

Figure A
Adjustable
Power Supply DG Ammeter
> > N Load
Fo 4
1kQ
. Eff\elgn;:t:?me Leakage Gurrent =Effective Value of Voltmeter[V]
Value [A] 1k 1]
Figure B { DEN-AN)
DC Ammeter hdjusteble

500Q+0. 1%

0. 0220F 1. 0%

Effective valua
Voltmeter

L1l oFo0l

A 4

Power Supply |

Fa 4

Il
0, 22pF £1, 0%

Leakage Current
Value [a]

Figure B ( IEC60950-1 )

Effective Value of Voltmeter[V]

500 [Q]

24 -
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Ci= 22 uF
Temperature Chanber (Electrolytic capacitor)
hl!)eaSLcliring
car
[ | s —
o 1] _ e p| Electronic
A Power [ 7| b e | Poter Suply | :E\ DG Load
Supply >
_|_\ "
fal n
"y
150mm -
<> 0scilloscope
BW: 20MHz
Figure C
- 25 . BC - 10756






