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Load Current [A]

Note: Slanted line shows the range of the rated
load current.

Model PLA150F-48
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object |
1.Graph —A—— IhputVolt. 100V | 2.Values
~-—EF=- |InputVolt. 115V . - _
—=0—-- nput Volt. 230V Load Input Current [A]
2.00 Current Input Volt. | InputVolt. | Input Valt.
LR [A] 100[v] | 115[V] | 230[V]
/‘(\r A 0.00 0.034 | 0.033 | 0.034
< 1.50 £
é /‘( R \ 0.50 0,337 0.298 0.178
S - '\\ 1.00 0.623 0.539 0.302
s / . ] 1.50 0.901 0.775 0.420
O 1.00 =
= /,' X o 2.00 1.160 1.011 0.534
g s 5= A 2.50 1.429 | 1237 | 0646
0.50 2 2.90 1.650 | 1.425 | 0.736
p e e
e \ 320 | 1822 | 1671 | 0.804
n/_’,?’ \ 3.52 - 1.719 | 0.873
0.00 - - - -
0.0 1.0 2.0 3.0 4.0 - _ - _
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PLA150F-48

Load Current [A]

Note: Slanted line shows the range of the rated
load current.

Model
Temperature 25°C
ltem Input Power (by Load Current) Testing Circultry  Figure A
Object
1.Graph —A— InputVolt. 100V | 2. Values
- -~~--EF-- InputVolt. 115V -
——Q=~—-~ |nputVolt. 230V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 100[V] 115[V] 230[V]
400 \\ 0.00 1.3 1.3 1.0
N
g N 0.50 32.0 31.7 31.6
N
g 300 \‘ 1.00 60.3 58.7 59.0
B 1.50 87.2 86.5 85.7
= 2.00 114.6 113.8 112.2
g 200 7 2.50 1417| 1404] 1378
s -
ﬂ' \\ 2.90 163.9 162.2 1568.8
100 ‘T/y N\ 3.20 1811  178.1 174.8
Y 3.52 - 196.1 191.0
0 B/?/ - ; - ;
0.0 1.0 2.0 3.0 4.0 . _ - -
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Model PLA150F-48
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph ) 2Values
-=-=-g--~ . Load 50% .
—#&—— Load 100% Input Efficiency
100 < Voltage [%]
S N V1 Load 50% L.oad 100%
g2 :
= 84 SIS o Tl il \ﬁ : 100 85.2 87.0 %2
= o L 115 85.6 87.3
5 At R
g 70 A\ 200 87.1 80.8
E 68 230 87.2 90.0
i N 264 87.3 90.0
60 :\ :\ 280 87.2 90.1
q N b - - -
b N
52 N, N — - -
44 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-48
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
~-=F-=-- InputVolt. 115V .
—=Q=—-= InputVolt. 230V Load Efficiency [%]
100 Current fnput Volt. | Input Volt, | Input Vot
N [A] 100v] | 1150V] | 230[v]
%2 O - eg% -6 0.00 - - -
— a4 o= ¥ 0.50 748 | 758 | 77.0
= ;ﬁ’/ﬂ/ N 1.00 795 | 802 | 823
g 7 |—f ] 1.50 824 | 83.1 85.6
§ 68 2.00 85.4 85.8 87.3
w N 2.50 86.9 86.9 89.2
60 N 2.90 870 | 872 | 897
N 3.20 66.9 87.2 80.0
52 N
3.52 - 87.1 50.1
44 - - - -
0.0 1.0 2.0 3.0 4.0 — N ~ .
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC - 10758
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Model PLA150F-48
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Obiject
1.Graph 2.Values
---F--- Leoad 50%| = ...
—&—— Load 100% Input Power Factor
1.0 _ Voltage
R — ‘#’3 M Load 50% | Load 100%
0.8 —B.. \ 85 0.990 0.995 31
. - 100 0.980 0.893 2
5 .\
B 0.8 : 115 0.971 0.992
E o ' 200 0.913 0.957
z ! 230 0.894 0.952
o 06 \ 264 0.522. 0.604
280 0.474 0.501
1\
0.5 02 - - '
E - - -
0.4
50 100 180 200 250 300 ¥%1:Load 80%
Input Voltage [V] %2:Load 90%
Note: Slanted line shows the range of the rated
input voltage.
- 5 - BC - 10758
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Nofe: Slanted line shows the range of the rated
load current.

Model | PLA150F-48 . ‘
Temperature 25°C
ltem Power Factor {by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— InputVolt. 100V | 2 Values
---EF-- |InputVolt. 115V
- === |nput Volt. 230V Load Power Factor
1.0 VS — Current Input Voit. | Input Velt. | Input Vott.
0.9 J - o8 § a‘\ [A] 100[V] | 115[V] | 230[V]
0.8 /{- ~9 ) 0.00 0.523 0.461 0.213
5 07 /',' ; : \\ 0.50 0.949 0.926 0.773
ﬁ 08 /_,' n N 1.00 0.969 0.964 0.850
5 05 — N 1.50 0.971 0.971 0.887
2 s N 2,00 0.989 0.980 0.913
-0 N 2.50 0992 | 0.987 | 0.927
03 |3 A 2.90 0.993 | 0.990 | 0.943
0.2 N 3.20 0995 | 0.992 | 0.952
0.1 N 3.52 n 0.992 | 0957
0.0 — - - -
0.0 1.0 2.0 3.0 40 _ _ _ _
Load Current [A]

BC - 10758
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Model PLA150F-48
Temperature 25°C
ltem Inrush Current Testing Circuitry _ Figure A
Object
Input Voltage 116V
Frequency 60 Hz
lnput ;‘uirj'r.‘rl'r"r"r J.'LYA‘_I.TI. 'A'A'L'A'A’ A'I'A'A'M Load 100 %.
Current
[20A/div] Primary inrush current :
14.0 A
i I i Secondary inrush current :
Input 46 A
Voltage *I %
[100V/div] l I q
Time [100ms/div]
Input Voltage 230V
Frequency 80 Hz
Input T VAT T AT ARy Load 100 %
Current
[20A/div] Primary inrush current :
315A
I 1 i 1 i Secondary inrush current :
Input 21 A
Voltage Hit il l I n
[200V/div] H 1 ' ! " “
Time [100ms/div]
Primary inrush current Secondary inrush current

-7 - BC - 10758
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Model PLA150F-48
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Obiject
1.Results
[mA]
Input Voit.
Standards Note
anda 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 value only.
2.Condition
Leakage current value is concluded after measuring both phases of
AC input and by choosing the larger one.
BC - 10758
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Model PLA150F-48
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +48V3.2A
1.Graph 2.Values
--—EF-- Load 50%. ;
A Load 100% Input Output Voltage
Voltage v
48.40 N N v Load 50% | Load 100%
48.0 LI LY 85 48.186 48.184 31
‘ \ N -
% - \ 100 48.186 43.183 X2
o 48.20 R 3 115 48.185 48.182
S 48.10 N N 200 48.183 48.180
I N N 230 48.183 48.180
3 X 264 48.183 48.180
47.90 < J 280 48.183 48.180
\\ \\
N, ™, - - -
47.80 \\ \\ — - -
47.70 N
50 100 150 250 300

~Input Voltage [V]

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

¥1:Load 80%
¥ 2:Load 90%

BC - 10758
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Model PLA150F-48 : :
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +48V3.2A
1.Graph —&—— InputVolt. 100V | 2.Values
---f+~~ InputVolt. 115V
—:=0—-= |nputVolt. 230V—|- Load Output Voltage- V]
Current Input Volt. | Input Volt. | Input Volt.
48.40 N [A] 100[v] | 115[vV] | 230[V]
{3 0.00 48.306 | 48.304 | 48.302

= R AN ' I 0.50 48207 | 48.205 | 48.205
% 48.20 H-H—ﬁ S 1.00 48.187 | 48.185 | 48.183
S 4810 \\ 1.50 48186 | 48.184 | 48.182
5 N 2.00 48.185 | 48.183 | 48.181
5 48.00 2.50 48.184 | 48.183 | 48.161
O

47.90 N 2.90 48.183 | 48.182 | 48.180

P 3.20 48.183 | 48.182 | 48.180
47.80 N 3.52 - 48.182 | 48.180
47.70 - - - -
0.0 1.0 2.0 3.0 4.0 _ _ i _

Load Current [A]

Note: Slanted line shows the range of the rated
ioad current.

- 10 - BC - 10758
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Model PLA150F-48
Temperature 25°C
ltem Dynamic Load Resbonse Testing Circuitry Figure A
Object +48V3.2A
Input Volt. 118V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
—|. " 2 -
Min. Load (DA} «-—
Load 100% (3.2A)
L\ ‘
W I
400 mvidiv
200 ms/div 200 ms/div
Min. Load {(0A) ——
Load 50% (1.6A)
NPT - AR
400 mV/div
200 ms/div 200 ms/div
- 11 - BC - 10758
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Model PLA150F-48
Temperature 25°C
ltem Ripple Voitage {by Load Current) Testing Circuitry  Figure C
Object +48V3,2A
1.Graph 2. Values
~—2&A—— Input Volt. 115V o
——0O—"- |nput Volt. 230V Load Ripple Voltage [mV]
400 < Current tnput Volt. Input Volt.
360 Q Al 115 [V] 230 [V]
S 320 N 0.00 330 330
E v 0.50 35 40
= 280 H q
@ a 1.00 35 40
2 240 | \
2 oo \ N 1.50 35 25
- \ A y 2.00 30 25
g 160 \ A 2.50 30 25
e 120 \ 2.90 30 25
80— » 3.20 30 30
40 , — ﬁ 3.52 40 40
0 I [ T I — ~ ~
0.0 1.0 20 3.0 4.0 . N _
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] S
4 1]
UL aan
< T1 S
Fig. Complex Ripple Wave Form
12 - BC - 10758
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Model PLA150F-48
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +48V3.2A
1.Graph 2.Values
—2&A—— Input Volt. 115V
—=O—-- InputVolt. 230V Load Ripple-Noise [mV]
400 - Current Input Volt. Input Volt.
360 h [A] 115 [V] 230 V]
= 320 \ T 0.00 350 355
E. 280 \‘ \\ 0.50 55 55
m \ 1.00 55 55
g 20N ] 1.50 60 55
% 200 \ N -
@ \ N 2.00 60 50
2 160 |—\
s \\ N 2,50 70 50
120 \ i 2.90 75 55
80 - 3.20 80 60
40 > ] 3.52 80 60
0 - - -
0.0 1.0 2.0 3.0 4.0 — ) .
Load 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
lcad current.
T1: Due to AC Input Line
T2: Due to Switching
Ripple-Noise
> [mVp-p]
v
A
e T1 5
Fig. Complex Ripple Wave Form
- 13 - BC - 10758
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Model PLA150F-48
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +48V3.2A
1.Graph 2.Values
---EF-- InputVolt. 115V
—2A—— Input Volt. 230V Ambient Ripple Voltage [mV]
Temperature | Input Volt. Input Volt.
100 < N
90 ‘k - A [°C] 115 [V] 230 [V]
s & \*‘ ; ] 20 90 o5
E 5-\ ‘ c KT 80 85
o < . 0 70 70
D 60 S 3
2 N N 25 30 30
L 50 N
- < N N 45 30 30
2 40 < N
=y - LY - - -
2 N 3
& -30 < ™ & - - -
20 o N _ - -
10 B IN - n -
0 AN - N _
-40 -20 0 20 40 60 _ i -
Ambient Temperature [°C]
Measured by 20 MHz Oscllloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC - 10758
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Model PLA150F-48
ltem Ambient Temperature Drift Testing Circuitry Figure A
Obiject +48V3.2A
1.Graph —A—— InputVoIt. 100V | 2.Values
---EF-- InputVolt. 115V
——O—-~ |nput Volt. 230V - Ambient Output Voltage [V]
. Temperature | input Volt. | input Volt. | Input Volt.
48.40 N Q‘ [°C] 100[v] | 115]v] | 230[V]
48.30 \Q \Q -20 48.008 | 48.008 | 48.007
% Q Al 10 48.050 | 48.050 | 48.049
g 8 “X 0 48.090 | 48.090 | 48.089
S 4810 N :\ 10 48.125 | 48.124 | 48.124
g 4500 X N 20 48,166 | 48.166 | 48.165
E N X 25 48.183 | 48.182 | 48.180
47.90 N N 35 48215 | 48215 | 48214
47,80 N 1N 45 48.232 | 48.232 | 48.231
[\ N 55 48.247 | 48.247 | 48.245
47.70 A\ 65 48243 | 48.242 | 48242
40 20 0 20 40 60 80 - n - n

Ambient Témperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.

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

BC - 10758
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Model PLA150F-48

Item Output Voltage Accuracy Testing Circuitry  Figure A

Object +48V3.2A

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 : 0.96 - 3.2A
* Qutput Voltage Accuracy = +(Maximum of QOutput Voltage - Minimum of Output Voltage) /2

) Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = x 100
Rated Cutput Voltage
2.Values
tem Temperature| Input Output : Output Voltage Accuracy
[°C] Voltage[V] CurrentfA] | Voltage[V] | Value [mV] | Ration [%)]

i 45 115 D.06 .
M.ammum Voltage 48.237 164 102
Minimum Voltage -10 264 3.2 48.049

- 16 - BC - 10758
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Model PLA150F-48
Temperature 25°C
Item Time Lapse Drift Testing Circuitry _ Figure A
Object +48V3.2A
1.Graph 2.Values
Time since Output
start Voltage
48.40 H] V]
48.30 0.0 48.180
)
o 48.20 0.5 48,179
o 1.0 48.179
S 4810 2.0 48.179
3 48.00 3.0 48.178
S 47.90 4.0 48.178
5.0 48.178
47.80 6.0 48.178
47.70 7.0 48.178
0 2 4 8 10 8.0 48.178
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC115V is equal.
17 - BC - 10758
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Model PLA150F-48
Temperature 25°C
Item Rise and Fall Time Testing Circuitry Figure A
Obiject +48V3.2A
1.Graph
[ Load 100% - - . input Valt. 115V ]
Output I : ]
Volt, i 1
[5Vidiv|
oll
[ Load 100% Input Volt. 230 V]
Output I ]
Volt. i :
[svidivl| | |
0 ]
Input A ‘
Volt. 0 it ‘ ' ‘ - [VW
Time [100ms/div] Time [50ms/div]
2.Values [ms]
115V 486.5 86.5 573.0 33.8 33.8
230V 473.5 82.5 556.0 34.0 37.3
Output __gclo’z_______.: e — —
Volt. 100/2/ | l \
| P N
Input
Valt.

- 18 - BC - 10758
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Input Voltage [Vi

This duration covers from Shut-off of input
voltage to the moment when output voltage
descends to the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated
input voltage.

Model PLA150F-48
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +48V3.2A
1.Graph 2.Values
~==FEF-~ Load 50% N -
—24—— Load 100% Input Hold-Up Time
1000 - _ Voltage [ms]
o \ V] Load 50% | Load 100%
85 64 40 X1
T N, -
E N % 100 64 36 %2
o 100 e i mee B 115 64 34
= FABSIRS AN vy 200 64 34
=) — N —— 230 78 39
-E 0 \ ‘ 264 85 41
= - 280 89 43
AY AN . - -
. N
50 100 150 200 250 300

%1:Load 80%
#2:Load 90%

19
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Load Current [A]

Note: Slanied line shows the range of the rated
load current.

Model PLA150F-48
- Temperature 25°C

tem Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +48V3.2A
1.Graph A—— Input Volt. 100V | 2.Values

---EF-- |InputVolt. 115V
—-—0O—-- InputVolt. 230V | -[ -~ raad" |~ Time [ms]
. 1000 ) Current Input Volt. | Input Volt. | Input Volt.
£ = [A] 100[v] | 115[V1 | 230[V]
uEJ 0.00 - - -
= K& ) 0.50 196 197 240
S 100 -
9 == = 1.00 104 104 127
g = 1.50 71 71 86
5 \H-i--&@--. 5 :
g. B 2.00 53 54 65
- 8 10 | ' \ 2.50 40 40 - B3

@ S 2,90 36 37 45
o]
8 A 3.20 31 31 40
2 \ 3.52 - 25 33
2 1
& . - . .
- 0.0 1.0 20 3.0 40 _ _ _ _

20 - BC - 10758
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Model PLA150F-48
Minimum [nput Voltage
liem for Regulated Output Voltage Testing Circuitry _ Figure A
Object +48V3.2A
1.Graph 2.Values
---EF-- Load 50%.
—A—— Load 100% Ambient Input Voltage
100 Temperature . vl
\ N [C] Load 50% | Load 100%
a0 \\ 3 -20 41 57
N\ N
=) N \ -10 41 57
@ N N
E €0 \\ N 0 42 57
§ = 10 42 57
3 . LN laMlgla 20 42 57
k= N 25 42 57
N N 35 43 58
20 \. M,
\\ N \\ 45 43 58
\\ 1Y .55 43 59
0 65 44 60
40 20 0 20 40 60 80 — - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC - 10758
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Madel PLA150F-48

Temperature 25°C
tem Qvercurrent Protection Testing Circuitry Figure A

Object +48V3.2A .
1.Graph ‘ 2.Values

Input Volt. 115V
Input Volt. -230V - Output Load Current [A]
80 Voltage Input Volt. Input Volt.

N v 115[V] 230[V]
:; 45.6 3.83 4,07
% 40 X \ 43.2 3.86 4.13
8 \\ 38.4 4.10 4.25
g 33.6 4,23 4,39
3 \\ ‘ 28.8 4.36 4,53
g 20 24.0 4.51 4.70

0 . . - - -

0.0 2.0 4.0 6.0 - _ i

Load Current [A] - - -

Note: Slanted line shows the range of the rated - - -

load current.

- 22 . BC - 10758




— CO$EL

Model PLA150F-48
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +48V3.2A
1.Graph 2 Values
- —fe—— Input Volt. 115V
-==f£F=~= InputVolt. 230V Ambient Operating Point [V]
- Temperature |  Input Volt. Input Volt.
N rl 1150v] | 230[v]
87.0 N N
\ \\ 20 57.08 57.08
Z iy A -10 57.07 57.07
k= N N
5 N N\ 0 57.07 57.07
5, 630 N N 10 57.07 57.07
= \ :
7 N N 20 - 57.13 57.13
§ N\ N 25 57.37 57.37
59.0 N . \}r,erj 35 57.83 57.83
il 45 58.36 58.36
F S | I\ 55 58.77 58.77
55.0 65 59,24 59.24
40 20 0 20 40 60 80 - ” i
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 . BC - 10758
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Temperature Chamber
Electronio | | [J1[J] —
B Switch > 1 Power Supply ectronic ~ N
AG Power Power Meter R PC Load v
Supply
Osci |l |oscope
y
L 4 J
Relay Unit
» DVM
Data Acquisition/Control Unit
Figure A
AG Voltmeter Powar Supply DC Ammeter Adjt:’;gb]e
AG Input Line —™ b P — !
Fo 4
1kQ -
> Effﬁﬁﬂmzt‘;we Leakage Current =E'I’fecti\.'e Value of Voltmeter[V]
Value [4] 1k [9]
Figure B ( DEN-AN)
AG Voltmeter Power Supply DC Ammeter Adigg’;g"'e
AC Input Line - —
re 4
1. BkQ=+0. 1%
50090, 1% 1
- 11
= 0. 220F 1. 0%
)
4
o
0,0220F+1.0% |2
I |
11 J
N Effggmzt\glue Leakage Current _ Effeotive Value of Voltmeter[V]
Value
A 500 [9)
Figure B ( IECB09850-1 )
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E S e
Agugg?;r Powar Meter

y

Temperature Ghamber

Y

Power Supply

Figure C

Cl= 22 uF
(Electrolytic capacitor)
Measuring
board
| Electronic
e ZP ™~ DG Load
RS >
i
150mm ui%
<> Dscilloscaope
BW: 20MHz

25
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