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Load Current [A]

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

Model PBABG00F-24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——0—-- InputVolt. 230V Load Input Current [A]
10 Current Input Volt. | Input Volt. | input Volt.
N\ [A] 100[v] | 200[v] | 230[V]
8 >\,/ 0.0 0.296 0.241 0.242
< oS 4.0 1.688 0.821 | 0.737
g . /M N 8.0 2660 | 1.326 | 1.166
(‘:‘3 . \ 12.0 3.760 1.840 1.610
+ /'5 N 16.0 4.880 2.379 2.066
g4 P ob- 200 | 6040 | 2920 | 2.536
, , /z(/ PP & =01X 240 7.240 3.475 3.014
/( ' '6"';6/ N 27.0 8.130 3.900 3.380
d/,,a \ 29.7 9.000 4.300 3.718
0 -— - - -
0 10 20 30 _ _ - -
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Model PBAB0OOF-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry _Figure A
Obiject
1.Graph —&A—— Input Volt. 100V | 2.Values
---FF-- InputVolt. 200V
——O—-~- |nputVolt. 230V Load Input Power [W]
1000 Current Input Volt. | Input Voit. | Input Volt.
[A] 100[V] 200[V] 230[V]
800 0.0 26.5 26.6 26.4
g 4.0 168.4 155.3 155.2
5 8.0 265.5 258.8 257.8
= 600
5 12.0 376.0 365.0 363.0
= 16.0 488.0 473.0 470.0
g 40 20.0 6040| 5830 5790
24.0 725.0 694.0 690.0
200 27.0 814.0| 781.0| 775.0
29.7 901.0 860.0 853.0
ot . N R
0 10 20 - 30 ‘_ ” _ -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
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Model PBAG00F-24
Temperature 25°C
ltem Efficiency (by Input Voitage) Testing Circuitry Figure A
Object
1.Graph 2.Values
---fFpF-- Load 50%
—#A—— Load 100% Input Efficiency
100 N Voitage %]
N N I\ Load 50% Load 100%
92 X N 77 774 78.6
< 84 N BN 85 78.2 79.7
9—; = S B S 100 79.0 80.7
g " N 120 79.7 81.7
S 68 ‘ N 200 81.3 83.8
L AW :\\ 230 81.7 846
60 :\ S 264 82.1 85.2
52 B N 280 82.8 85.8
N N __ _ _
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
.3 - BC-10163
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Note: Slanted line shows the range of the rated
load current.

Model PBA600F-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —— A InputVolt. 100V |2.Values
w--EF-- InputVolt. 200V
——Q—-~ InputVoit. 230V Load Efficiency [%]
100 N Current input Volt. { Input Volt. | Input Volt.
N [A] 100[V] 200}V] 230[V]
92
N 0.0 - - -
— 84 PN 4.0 62.4 63.7 63.8
X N :
= /E‘ LA *“'&iﬁi——' 8.0 73.9 75.8 76.1
e 7° P 12.0 - 78.1 80.3 80.8
8 J N 16.0 79.9 82.3 83.0
E 68 7
N 20.0 808 | 836 | 84.1
60 R 24.0 80.6 84.1 84.6
5 N 27.0 80.7 83.8 84.7
2 N
29.7 80.2 83.8 84.6
44 — - - -
0 10 20 30 — - - -
Load Current [A]
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Input Voltage [V]

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

Model PBABOOF-24
Temperature 25°C

ltem Power Factor (by Input Voltage) Testing Circuitry Figure A

Object '
1.Graph 2.Values

---fr-- Load 50%
—4A—— Load 100% Input Power Factor
1.0 —Be a8 —— Voltage
\\ o\ s V] Load 50% | Load 100%

0.9 N 77 ©0.998 0.999
. > 85 0.999 0.999
+= 0.8
L‘:_% \ \ 100 0.999 0.999
. N 120 0.999 0.999
o 07
g N 200 0.988 0.999
* 06 N 230 0.980 0.993

N 264 0.964 0.987
05 280 0.920 0.938
0.4
50 100 150 200 250 300

BC-10163




— CO$EL

SEEH

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

Model PBABOOF-24
Temperature 25°C
item Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A——  Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—0O—-~ InputVolt. 230V Load Power Factor
1.0 / - jé’ - —3‘ i E! —5 Current Input Volt. | Input Volt. | Input Voit.
— 'g’ ; [Al 100[V] 200[V] 230[V]
0.9 & N 0.0 0.895 | 0551 | 0.474
= 0.8 I 4.0 0.998 0.946 0.915
*g 2 8.0 0.998 0.976 0.962
L 0.7 |7 12.0 0999 | 0992 | 0.981
2 06 1o N 160 | 0999 | 0994 | 0.989
oy AN 20.0 0.999 | 0998 | 0.993
05 | > 24.0 0999 | 0999 | 099
0.4 N 27.0 0.999 0.999 0.996
29.7 0.999 0.999 0.998
0.3 \ - - - -
0 10 20 30 _ _ _ -
Load Current [A]
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Model PBAGOOF-24

Temperature 25°C
Item Inrush Current Testing Circuitry Figure A
Obiject

Input Voltage 100V

Frequency 60 Hz
T e L LT

Current
[20A/div] Primary inrush current :
13.56A
- Ty Se°°“dary'”r”3h°“1';e;t/;
npu , .
o R I |
[100V/div] PTY \ """"" el \ """ i
Time B [100mS/div]
Input Voltage 200V
Frequency 60 Hz
input oA VANV Load 100 %
Current
[20A/div] Primary inrush current :
26.4 A
LA Secondary inrush current :
Input ‘ | | 124 A
Voltage FHH I ) A 11 A H
{200Vv/div] | A i' FT \ ----- T T A
Time [100mS/div]
Primary inrush current Secondary inrush current

S 7 - BC-10163
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Model PBAG00F-24
Temperature 25°C
ltem Leakage Current Testing Circuitry _Figure B
Object
1.Results
[mA]
Standards Input Vot Note
100 {V] 200 V] 240 [V]
DEN-AN Both phases 0.25 0.38 0.46 Operation
One of phases 0.34 0.73 0.89 Stand by
IEC60950 Both phases 0.20 0.41 0.50 Operation
One of phases 0.35 0.75 0.93 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.
.8 -
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Input Voltage [V]

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

Model PBABOOF-24
Temperature 25°C

ltem Line Regulation Testing Circuitry Figure A

Object +24V27A
1.Graph 2.Values

---F-- Load 50%
—A—— Load 100% Input Output Voltage
Voltage Y|
24.70 N N \Y% Load 50% | Load 100%
N K

2460 . S 77 24.373 24.372
>, N 85 24.374 24.372
& 24.50 100 24.374 24.372
o . .
S 2440 i - 120 24.374 24.372
5 ™ B 200 24.374 24.372
£ 2430
3 N 230 24.374 24.373

24.20 N 264 24.375 24.373

N 280 24.375 24.373
2410 < . — - -
24.00
50 100 150 200 250 300
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Model PBABOOF-24
Temperature 25°C
ltem Load Regulation Testing Circuitry _Figure A
Obiject +24V27A
1.Graph —A—  Input Volt. 100V | 2.Values
---EF-~- InputVolt. 200V
——0—-- InputVolt. 230V Load Output Voltage [V]
Current Input Volt. | Input Volt. | input Volt.
24.70 \ [A] 100[V] 200[V] 230[V]
24.60 0.0 24.383 | 24.382 | 24.383
. 4.0 24382 | 24.382 | 24.382
(V]
> 24.50 N 8.0 24.381 24.381 24.381
STy M R E— 12.0 24,380 | 24.380 | 24.380
> My R R E—a——Ae— 8
’g‘_ » 16.0 24,379 | 24.379 | 24.379
e 200 | 24378 | 24.378 | 24.378
24.20 N 24.0 24377 | 24.378 | 24.377
24.10 27.0 24.376 | 24.377 | 24.377
' 29.7 24.376 | 24.376 | 24.376
24.00 A\ — - - -
0 10 20 30 ~ - . ;
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10163
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Min. Load (0A) «—
Load 100% (27A)

Load Current

Model PBAG00OF-24
, Temperature 25C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +24V27A
Input Volt. 100 V Response. t1=t2=50pus. Typ
Cycle 1000 ms

t1

v

A

t2

I3

100 mV/div
10 ms/div 10 ms/div
Min. Load (0A) «
Load 50% (13.5A)
o Hoolid .a.‘xl Avph '.l M \\/ . -
100 mV/div
10 ms/div 10 ms/div
* The characteristic of AC200V is equal.
- 11 - BC-10163
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Model PBA600F-24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +24V27A
1.Graph 2.Values
—2A——  |nput Volt. 100 V
—-—Q—- -  Input Voit. 200V Load Ripple Output Voitage [mV]
200 < Current Input Volt. Input Volt.
180 . [A] 100[V] 200[V]
< 160 0.0 5 5
\ S
1)
S 120 \ '
= 12.0 10 , 10 .
< 100 — -
> A 16.0. | 15 15
g 80 AN 20.0 15 15
X 60 < 24.0 15 15
40 27.0 20 20
20— 1 i 29.7 20 20
O m — - § X X \! — -- _
0 10 20 30 _ _ -

Load Current [A]

Measured by 20MHz 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

Ripple [mVp-p] -—>Hé’

Fig. Complex Ripple Wave Form

- 12 - BC-10163




Model PBAB0OF-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure A
Object | +24V27A
1.Graph 2 Values
~——A— Input Volt. 100V
—=0O—"-- Input Volt. 200V Load Ripple-Noise [mV]
200 < Current Input Volt. Input Volt.
180 < [A] 100[V] 200[V]
160 0.0 20 20
>
E 140 N 4.0 40 40
2 120 N 8.0 45 45
° 100 120 50 50
P AN - 16.0 S .80, . 55
Q. 80 X
2 20.0 70 70
60 :
| = S 240 75 75
40 |—=& 27.0 80 80
20 ( : 29.7 85 80
0! A - ~ ~
0 10 20 30 ” - -
Load Current [A]
Measured by 20MHz 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-p]
/[\
T1
Fig. Complex Ripple Wave Form
- 13 - BC-10163
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Model PBABOOF-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry _Figure A
Object +24V27A
1.Graph 2.Values
---EF-- Input Volt. 100[V]
A Input Voit. ~ 200[V. _Ambient Ripple Voltage[mV]
200 < < Temperature | Input Volt. Input Volt.
180 A\ R [°C] 100[V] 200[V]
N\ N\
= 160 \\ N -30 50 50
E N -20 40 40
= 140 < -
o 120 N X 0 25 25
© \Y
= \ 25 20 20
S 100 A — :
- . A\ 50 20 20
— 80 AN
3 \\ \ - - —-—
€ 60 X A — — -
40 ’E\m\ 2 - - »
N E—] = <
20 AY T E =1 \ ? - m—— ——
0 AN | N — — —
-40 20 0 20 40 60 - — —
Ambient Temperature [°C]
Load 100%
Measured by 20MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - ‘BC-10163
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Model PBA600F-24
ltem Ambient Temperature Drift Testing Circuitry _Figure A
Obiject +24V2TA
1.Graph —A—— InputVolt. 100V | 2.Values
--=-FF-- InputVolt. 200V
—-=O—-~ |nput Volt. 230V Ambient Output Voltage [V]
Temperature | InputVolt. | Input Volt. | Input Volt.
24.60 N\ § °C] 100(v] | 200v] | 230[V]
24.50 N\ \ -30 24.272 24273 | 24.274
= Q . 20 24085 | 24.286 | 24.286
§ 2440 N - 10 24297 | 24299 | 24301
g 24.30 - AN 0 24.314 | 24.316 | 24.317
2 2us0 AN > 10 24327 | 24.328 | 24329
8 ’ N\ 25 24,356 | 24.361 24.363
24.10 \ \ 30 24372 | 24.375 | 24.376
04.00 < > 40 24.387 | 24.387 | 24.387
N\ 50 24374 | 24.372 | 24.370
23.90 N A 60 24.340 | 24.334 | 24.329
-40 20 0 20 40 60 — 3 3 n
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
- 15 - BC-10163
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1.0utput Voltage Accuracy

Temperature : -20 - 50°C
Input Voltage : 85 - 264V
Load Current : 0 - 27A

Model PBAG00F-24
ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +24V27A

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.

* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2

) Output Voltage Accuracy
* Qutput Voltage Accuracy (Ration) = x 100
Rated Output Voltage
2.Values
ltemn Temperature| Input Output Output Voltage Accuracy
°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration %]

i V 40 200 0 24.394
Mé)flmum oltage 455 +0.2
Minimum Voltage -20 85 27 24.285

- 16 - BC-10163
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Input Volt. 100V
Load 100%

* The characteristic of AC200V is equal.

Model PBABOOF-24
Temperature 25°C
Item Time Lapse Drift Testing Circuitry  Figure A
Object +24V27A
1.Graph 2.Values
Time since Output
start Voltage
24.70 [H] \Y]
24.60 0.0 24.366
%: 24.50 0.5 24,375
2 1.0 24.375
5 2440 2.0 24.375
5 2430 3.0 24.375
3 2420 4.0 24.375
5.0 24.375
24.10 6.0 24.375
24.00 7.0 24.376
0 2 4 6 10 8.0 24.375
Time [H]

BC-10163
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Model PBABOOF-24
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry Figure A
Object +24V27A
1.Graph
" Load 100% Input Volt. 100V ]
Output |} 4
Volt.
[5V/div]
0 s
[ Load 100% input Volt. 200V T
Output |} ]
Volt.
[5V/div]
0 :
vy AAAAAAAAAAARAAMAAAAARAAAAAAARARAAA |~
Volt.
Time [100mS/div] Time [10mS/div]
2.Values [mS]
Input VoIt Time Td Tr Ts Th T
100V 359.5 5.0 364.5 23.4 17.2
200V 256.5 5.0 261.5 29.5 17.3
Output 90— N
Volt, 10V || \
B ettt ] —— ——r=>k
i
Input :
Volt. '
Td Tr H TH T
>l<—> ¥ <sle>
i
s i
- 18 - BC-10163
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Model PBAGOOF-24
Temperature 25°C
item Hold-Up Time Testing Circuitry  Figure A
Object +24V27A
1.Graph 2.Values
--~-EF-- Load 50%
—#A—— Load 100% Input Hold-Up Time
1000 - Voltage [ms]
= s | Load 50% | Load 100%
\} 77 41 14
'u—)' e
E \\ 85 44 16
100
o 100 47 19
g = = | = =l
g e 5 120 50 21
=) AA%,&_-———————L A 200 54 25
3 10 230 55 26
T u 5
5 - 264 55 26
R 3 280 57 27
\“w —— - -
1 N
50 100 150 200 250 300
Input Voltage [V]
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.
- 19 - BC-10163
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Model PBABGOOF-24
Temperature 25°C
ltem Instantaneous Interruption Compensation Testing Circuitry _Figure A
Object +24V27A
1.Graph A Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- |nputVolt. 230V Load Time [ms]
. 1000 ‘ Current Input Volt. | Input Voit. | Input Volt.
fé__ \‘ [A] 100[V] | 200[Vv] | 230[V]
o) 0.0 - - -
E AN
- 8 N 4.0 80 177 187
S 100 \=x=f S 8.0 37 78 100
© S — A ™
% AW+ S S 12.0 37 39 62
g =T ] 16.0 36 38 44
8 10 20.0 36 38 38
o = 24.0 29 38 38
8 : 27.0 25 30 31
2 207 14 31 31
g 1
@ - - - -
- 0 10 20 30 - - - _
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10163
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Model PBAG00OF-24
Minimum input Voltage
ltem for Regulated Output Voltage Testing Circuitry _Figure A
Object +24V27A
1.Graph 2.Values
~==fF -~ Load 50%
—&A—— Load 100% Ambient Input Voltage
100 N Temperature i
N [°Cl | Load 50% Load 100%
80 :;\\ \1\\ -30 71 72
> S W — -1 -20 71 72
m -
§’ 60 \‘ N 10 71 72
S N N 0 70 72
5 N 10 70 72
g% N N 25 70 72
~ R 30 71 72
20 ™ AN
\3 \\‘w 40 71 72
\w 50 70 72
0 60 70 72
-40 -20 0 20 40 60 - - -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10163
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Model PBABGOOF-24
Temperature 25°C
tem Overcurrent Protection Testing Circuitry Figure A
Object +24V27A
1.Graph 2.Values
Input Volt. 100V
Input Volt. 200V Output Load Current [A]
30 Voltage Input Volt. Input Volt.
= V] 100[V] 200[V]
= 24.0 32.83 33.30
2 0 N \ 22.8 32.98 33.58
g \\ 21.6 33.17 33.88
g \ 19.2 3404 | 3474
‘g_ 0 16.8 35.13 35.70
8 j— - -
0 - - -
0 10 20 30 40 . . .
Load Current [A] - - -
‘Note: Slanted line shows the range of the rated — - -
load current.
Intermittent operation occurs when the output
voltage is from 14.9V to OV.
- 922 . BC-10163
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Model PBAG00OF-24
item Overvoltage Protection Testing Circuitry  Figure A
Object +24V27A
1.Graph 2.Values
—A— InputVolt. 100V
---EF~-~- InputVolt. 200V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
33 N A o
% N [°C] 100[V] 200V]
32 \2 N -30 31.36 31.36
%" ——%;:EH:?ZH--- B-—F -20 31.36 31.36
§ 3 N -10 31.36 31.36
> 30 AN N 0 31.36 31.36
5 A% ] 10 31.47 31.36
8 29 < 25 31.48 31.47
28 S ;\ 30 31.48 31.48
~ N 40 31.48 31.48
27 <
\‘: \ 50 31.47 31.47
26 60 31.47 31.47
-40 -20 0 20 40 60 - - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10163
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5009Q10.1%

0.022}JIFT1 0%

A\ 4

FG

1.5kQ+0.1%

|l

%L 0FM0L

Effective value
Voltmeter

I
0.22F+1.0%

Leakage Current
value [Al

Figure B ( IEC60950 )

Temperature Chamber
Y R Electronic gmmrwmmm}g = ;
) D I:] I::] Ex Electronic
p| Switch b pil Power Supply | =W A WS
: DC Load Y
AC Power
Power Meter pe
Supply
\
X
P Relay Unit
b DVM
Data Acquisition/Control Unit
Figure A

. AC Voltmeter Power Supply DC Ammeter Adjustable

AC Input Line . ol Load

L Lt "‘"’
FG A
Effective value
> Voltmeter Leakage Current Effective Value of Volimeter{V]
Value [Al 1K Q]
Figure B ( DEN-AN )
| Adjustable
AC Voltmeter DC Ammeter
AC Input Line © Power Supply ! Load

Effective Value of Voltmeter{V]

500 191
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