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

Model KHEA480F-48
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph ——A—— Input Volt. 100V | 2.Values
---fF-- |Input Volt. 115V
—-=O—-- InputVolt. 230V Load Input Current [A]
10 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[v] | 115[V] | 230[V]
\\ A 0 0.126 0.137 0.163
— 8 N L
< \ N 2 1.127 0.977 0.570
- N B
s N //; 4 2147 | 1864 | 0998
3 \(g 6 3169 | 2.749 | 1.455
5 P i 8 4.235 3.670 1.915
g1 Z 2N o 10 5263 | 4587 | 2.369
- \é) P e 11 5.801 5.040 | 2.595
2 Z —T=0 N 13 6.881 5.951 3.045
- L0 \
Z =9 \ 15 8.020 6.891 3.498
0 &= - - - -
0 4 8 12 16 _ _ i i
Load Current [A]
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model KHEA480F-48
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- |InputVolt. 115V
—=O—-- |nput Volt. 230V Load Input Power [W]
1000 Current Input Volt. | Input Volt. | Input Volt.
:\ [A] 100[V] 115[V] 230[V]
800 \\\\ /g_ 0 6.6 7.6 2.4
g \\ /g{g/ 2 109.4 108.9 110.3
g 600 \‘ P 4 209.8 210.1 209.3
S 6 3121 310.6 309.6
5 8 415.5 414.0 4101
2 400 N 10 5208| 517.8| 5120
N 11 5749| 5708| 563.0
200 N 13 683.2 677.8 666.0
\ 15 797.0 787.0 771.0
0 - - - -
0 4 8 12 16 — - y -
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50 100 150 200 250

Input Voltage [V]

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

300

Model KHEA480F-48
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry  Figure A

Object

1.Graph 2.Values
---fF-- Load 50%
—24&—— Load 100% Input Efficiency
100 Voltage [%]
N N V] Load 50% | Load 100%

9 8 ) 83 92.1 91.4
< o ?%’g/ S AR 85 92.0 91.5
= S P 100 92.5 92.5
> N A
g 88 115 92.7 93.0
() 200 93.0 94.1
E 84 q
L N N 230 93.2 94.1

80 N N 264 92.8 94.4

76 \\ \\ 280 93.0 94.3

N N _ - _
72

.3 - BC-10929
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Note: Slanted line shows the range of the rated
load current.

Model KHEA480F-48
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---8F-- |InputVolt. 115V
——O—-- |Input Volt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
AN [A] 100[V] 115[V] 230[V]
N\
96 N 0 - - -
AN NP N -
— g2 e e 0 = iy L0 W 2 88.5 89.1 87.9
=X N A
= N - 4 91.9 91.9 92.3
3 N
= 88 6 92.5 93.1 93.4
©
£ g4 A\ 8 92.7 93.2 94.1
\J 10 92.4 93.1 94.1
80 \\\ 11 92.1 929 94.2
R 13 91.5 92.4 94.1
76 N
\ 15 90.7 91.8 93.7
72 - - - -
0 4 8 12 16 — - - .
Load Current [A]
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Input Voltage [V]

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

Model KHEA480F-48
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
-~-fF-- Load 50%
—24A— Load 100% Input Power Factor
1.0 . Voltage
q B - S < I\ Load 50% Load 100%
08 \i ;‘\ﬂ\g 83 0.977 0.994
5 \\ \\ 85 0.977 0.993
"g 0.6 \\ \ 100 0.985 0.992
. 115 0.972 0.983
2 200 0.954 0.962
o 0.4 N N 230 0.916 0.939
AN & 264 0.861 0.917
0.2 N = 280 0.794 0.853
AV N - 3 :
0.0 \
50 100 150 200 250 300

. 5 - BC-10929
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Model KHEA480F-48
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— Input Volt. 100V | 2.Values
---EF-- |InputVolt. 115V
—=O—-- |nput Volt. 230V Load Power Factor
1.0 - 5 Current Input Volt. | Input Volt. | Input Volt.
‘ o077 [A] 100[v] | 115[v] | 230[V]
~
08 / a \\ 0 0.498 0.483 0.063
i /1 N 2 0970 | 0968 | 0.841
- | N
3] 4 0.975 0.979 0.911
8o |14 N
- [ ! 6 0986 | 0982 | 0924
z : N 8 0.983 | 0981 | 0.930
o 0.4 (L 3
i N 10 0.992 0.983 0.939
AN
[ \\ 11 0.993 0.986 0.943
02 1 N 13 0.994 | 0.992 | 0.950
& ~ 15 0.996 0.994 0.958
0.0 - - - -
0 4 8 12 16 — : - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10929
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Model KHEA480F-48
' Temperature 25°C
ltem Inrush Current Testing Circuitry  Figure A
Object
Input
Current Input Voltage 115V
[20A/div] s AN AAANAAANAAAA] TrEQuency  BOHz
v TYVIVYTIVVVIVVVIVVVIVVYV] Load 100 %
Primary inrush current
9.0A
Secondary inrush current
Input 98 A
Voltage \
[100V/div]
Time [50ms/div]
Input
Current . Input Voltage 230V
[20A/div] \ | WV W AN AAAAAAAAAAA Frequency 60 Hz
V‘V"ﬁﬁ (1T VY Y VIV V VVV VIV VYV Load 100%
Primary inrush current
234 A
m Secondary inrush current
Input 21.0A
Voltage
[200V/div]
Time [50ms/div]
Primary inrush current Secondary inrush current

7 BC-10929
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Model KHEA480F-48
Temperature
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 115 [V] 240 [V]
DEN-AN Both phases 0.31 0.35 0.76 Operation
One of phases 0.45 0.52 1.20 Stand by
IEC60950-1 Both phases 0.30 0.34 0.72 Operation
One of phases 0.43 0.50 1.09 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 - BC-10929
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Input Voltage [V]

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

Model KHEA480F-48
Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object +48V10A
1.Graph 2.Values
~=-=FF~-- Load 50%
A Load 100% Input Output Voltage
48.60 Voltage V]
48.50 N R vl Load 50% Load 100%
| J 83 48.088 48.098
2. 48.40 \ A 85 48.089 48.100
()
8 48.30 N \ 100 48.089 48.100
S ‘ 115 48.090 48.099
2 4820 AN N\
5 \ \, 200 48.089 48.098
3 4810 Qaa = == 230 48.091 48.099
48.00 a \ 264 48.086 48.100
‘ N\ N\
. ) 280 48.087 48.101
47.90
47.80
50 100 150 200 250 300

- BC-10929
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Model KHEA480F-48
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +48V10A
1.Graph —2A—— Input Volt. 100V | 2.Values
---FF-- InputVolt. 115V
—:—O—-~ Input Volt. 230V Load Output Voltage [V]
48.60 < Current Input Volt. | Input Volt. | Input Volt.
48.50 ) [A] 100[V] 115[V] 230[V]
' N 0 48.316 | 48.306 | 48.294
. 48.40 N 2 48.107 | 48.108 | 48.107
(0] N
S \ B 6 48.081 48.082 | 48.082
E 4820 X AN 8 48.102 | 48.103 | 48.103
g 48.10 H\P—B \@—B——E——a— 10 48.100 | 48.101 48.102
LY
48.00 N 11 48.099 | 48.100 | 48.100
‘ AN
) 13 48.097 | 48.099 | 48.099
47.90 N 15 48.005 | 48.096 | 48.097
47.80 N - - - -
0 4 8 12 16 — - : :
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10929
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Model KHEA480F-48
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object +48V10A
Input Volt. 230V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
N 1 t2 <
Min.Load (0A) «—
Load 100% (10A)
——
1
1V/div
10 ms/div 20 ms/div
Load 30%(3A) «——
Load 100% (15A) —— o R -
1V/div
10 ms/div 20 ms/div
Load 30%(3A) «——
Load 150% (15A)
1V/div
10 ms/div 20 ms/div
* The characteristic of AC115V is equal.
- 11 = BC-10929
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Model KHEA480F-48
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +48V10A
1.Graph 2 Values
—A—— Input Volt. 115V
—=0O=—-~ |Input Volt. 230V Load Ripple Voltage [mV]
300 Current input Volt. Input Volt.
e|§7 (Al 115 [V] 230 [V]
250 0.0 270 270
S|
E \ 2.0 55 55
220 M 4.0 35 35
= \ 6.0 40 40
S 150
o \ 8.0 45 45
Q.
h% 100 \ 10.0 45 45
\ 11.0 50 50
50 A & —8 13.0 55 55
| 15.0 60 60
0 - - -
0 4 8 12 16 - : -
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] —
1
AT SRRl
T1
Fig. Complex Ripple Wave Form
BC-10929
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Model KHEA480F-48
Temperature 25°C
Item Ripple-Noise Testing Circuitry  Figure C
Object +48V10A
1.Graph 2.Values
—2A— Input Volt. 115V
—-—O—"-- Input Volt. 230V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
d?\ [A] 115 [V] 230 [V]
250 \ 0.0 290 290
2 \ N\ 2.0 70 70
— 200
@ \ 4.0 45 45
IS \ 6.0 50 50
< 150
) \ 8.0 60 60
o
S \ 10.0 60 60
o 100
X\ a1 ° 11.0 70 70
50 \ 13.0 85 85
15.0 95 95
0 - - -
0 4 8 12 16 — : -
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
load current.
T1: Due to AC Input Line
T2: Due to Swiiching
Ripple-Noise
T2 ImVp-p]
2
N
T1
Fig. Complex Ripple Wave Form
13 - BC-10929




— CO$EL

Ambient Temperature [°C]
Load 100 %

Measured by 20 MHz Oscilloscope.

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

Model KHEA480F-48
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +48V10A
1.Graph 2.Values
---EF-- InputVolt. 115V ,
—A— Input Volt. 230V Ambient Ripple Voltage [mV]
300 Temperature | Input Volt. Input Volt.
N [°C] 115 [V] 230 [V]
250 P -30 170 170
> \
E -25 105 105
g 200 : -10 70 70
©
= Q 0 50 50
£ 150 ™ 10 4 45
s N G
.09:- 100 K\ 25 45 45
N 40 45 45
50 A = 50 45 45
N 60 50 50
0 b 70 50 50
-40 20 0 20 40 60 80 — " 3

14 - , BC-10929
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Model KHEA480F-48
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +48V10A
1.Graph —A—— InputVolt. 85V | 2.Values
---EF-- |Input Volt. 115V
—=0O—'- |nput Volt. 230V Ambient Output Voltage [V]
48.60 < Temperature | Input Volt. | Input Volt. | Input Volt.
NN \ [°C] 85[vl | 115[v] | 230[V]
48.50 <
\\\ N -30 47.998 47.997 47.999
> 48.40 N -25 48.003 48.002 48.003
Q AY \\
§ 4830 N q -10 48.028 | 48.027 | 48.029
o P a 0 48.052 48.050 48.052
> 48.20 N
5 ! AN 10 48.065 | 48.065 | 48.066
5 4810 N BTy | 25 48.087 | 48.085 | 48.086
N )
48.00 _BK < 40 48.106 48.106 48.106
N N 50 48.115 48115 48.116
47.90 A AN
\\ R 60 48.112 48.112 48.113
47.80 B AN 70 48.085 48.085 48.086
-40 -20 0 20 40 60 80 _ _ - -

Ambient Temperature [°C]
Load 100%

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

- 15 - BC-10929




—CO$EL

Model KHEA480F-48

ltem Output Voltage Accuracy Testing Circuitry Figure A

Object +48V10A

1.0Output 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 : -25 - 60°C
Input Voltage : 85 - 230V
Load Current : 0 - 10A
* Output Voltage Accuracy = +(Maximum of Output Voltage - Minimum of Output Voltage) / 2
Output Voltage Accuracy

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

2.Values
item Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 60 100 0 48.342
Maximum Voltage £170 +0.4
Minimum Voltage -25 115 10 48.002

- 16 - BC-10929
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Model KHEA480F-48
Temperature 25°C
ftem Time Lapse Drift Testing Circuitry  Figure A
Object +48V10A
1.Graph 2.Values
Time since Output
48.60 start Voltage
48.50 (H] M
0.0 48.102
% 48.40 0.5 48.101
2 48.30 1.0 48.101
S 48.20 2.0 48.101
5_ 48.10 3.0 48.101
8 4.0 48.101
48.00
5.0 48.101
47.90 6.0 48.101
47.80 7.0 48.101
0 2 4 6 10 8.0 48.101
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC115V is equal.
17 - BC-10929
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Model KHEA480F-48

ltem Rise and Fall Time

Temperature
Testing Circuitry  Figure A

25°C

Object +48V10A

1.Graph

Output
Volt.

(ovrdiv]|]

Load 100%

Input Volt. 115V

Output
Volt.

[10V/div]

Load 100%

Input Voit. 230V

ot o A,
Volt. 0 /\/

{200V/div] Time [100ms/div] Time [20ms/div]
2.Values [ms]
Input Time Tr Ts Th Tf
115V 19.5 261.4 25.2 45.2
230V 20.0 260.0 24.4 45.1
90%
Output 22 — 1Y
Volt. 10% / i \
A~ i-———7-7T=
i
Input l
Volt. H
Td - Tr il Th Tf
Ts
BC-10929
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Model KHEA480F-48
Temperature 25°C
Item Hold-Up Time Testing Circuitry  Figure A
Object +48V10A
1.Graph 2 Values
-=--EF-- Load 50%
2 Load 100% Input Hold-Up Time
1000 . Voltage [ms]
= = V] Load 50% | Load 100%
. 83 46 23
£ \ ) 85 46 23
0 100 = < 100 46 23
= B b= 115 46 23
Q.
D A N A 200 46 23
ke 230 46 23
£ 10 . =
= - 264 51 26
A 280 52 25
1 \
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.
BC-10929
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Model KHEA480F-48
Temperature 25°C

ltem instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +48V10A
1.Graph —A—— InputVolt. 100V [ 2.Values

--~FF-- |InputVolt. 115V
—=O—-- |nput Volt. 230V Load Time [ms]
. 1000 < Current Input Volt. | Input Volt. | Input Volt.
£ = [A] 100v] | 115[v] | 230[v]
£ AN 0 i - -
= 2 110 111 110
§ 100 =B 4 56 56 55
5 \“‘\ﬂ\ N 6 37 37 37
[}
o 8 28 28 28
& ﬂ\\”’k\@_
8 —8 10 22 22 22
10 -

é’ = 11 20 20 20
9 A 13 15 15 16
< N\
2 N 15 14 14 14
©
® 1 - - - -
£ 0 4 8 12 16 — - - -

Load Current [A]

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

- 20 - BC-10929
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Ambient Temperature [°C]

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

Model KHEA480F-48
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Obiject +48V10A
1.Graph 2.Values
---EF-- Load 50%
A—— Load 100% Ambient Input Voltage
100 Temperature \Y|
LD \\\ [°C] Load 50% Load 100%
\\ \
80 N \\ -30 70 71
N
B R R e ————
& 60 N AN -
;, \\ 0 70 71
o N \\ 10 70 71
£ N N\ 25 70 71
1N N\
N \\ 40 70 71
20 N 50 70 71
N AN
K < \ 60 70 71
0 b 70 70 71
-40 20 0 20 40 60 80 — - "

21 - BC-10929
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Load Current [A]

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

Intermittent operation occurs when the output
voltage is from 24V to OV.

Model KHEA480F-48
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry  Figure A
Object +48V10A
1.Graph Input Volt. 100V | 2.Values
Input Volt. 115V
m—— |nput Volt. 230V Output Load Current [A]
60 Voltage Input Volt. | Input Volt. | Input Volt.
$ V] 100[vV] | 115[vV] | 230[V]
E 45.6 17.06 17.10 17.11
% 40 3 1 43.2 17.21 17.25 17.27
g \ 38.4 17.41 17.44 17.45
§ ‘ 33.6 17.67 17.70 17.70
3 28.8 17.96 | 1799 17.99
E 24.0 1820 1822 18.22
0 - - - -
0 10 20 30

29 _ BC-10929
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Model KHEA480F-48
ltem Overvoltage Protection Testing Circuitry  Figure A
Object +48V10A
1.Graph 2.Values
—A—— Input Volt. 115V
--~-EF-~- Input Volt. 230V Ambient Operating Point [V]
62 Temperature Input Volt. Input Volt.
AN \ [°C] 115[V] 230[V]
= 61 S -30 58.74 58.74
= N < -25 58.74 58.74
£ 60 i 10 58.74 58.74
) N 0 58.74 58.74
c
£ %9 A 10 58.74 58.74
[
8. 58 N 25 58.74 58.74
N 40 58.74 58.74
57 N 50 58.74 58.74
IS \ 60 58.74 58.74
56 b, 70 58.74 58.74
-40 20 0 20 40 60 80 » - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10929




— CO$EL

Temperature
Chamber
. ———————
Electronic | | [T][] ]
P Switch > p{ Power Supply — Electronic qﬁ .
AC Power M) DC Load
Supply Power Meter
A
L 2 J
Relay Unit
DVM
Data Acquisition/Control Unit
Figure A
AC Input Line AC Power Supply DC Adjustable
Voltmeter > Ammeter [P Load
PE 4
1kQ
> Effective value Leakage Current Effective Value of Voltmeter[V]
Voltmeter vale [Al T 1K [Q]
Figure B ( DEN-AN )
AC Input Line AC Power Supply DQ Adjustable
—»| Voltmeter > Ammeter Load

PE 4

1.5kQ10.1%

I
[ |
0.22uF+1.0%

5000+0.1%

%L 0FONOL

I l
p| Effective value Leakage Current Effective Value of Voltmeter[V]
Voltmeter Vvalue [A] =

500 [Q)]

Figure B ( IEC60950-1 )

. o4 - BC-10929
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Temperature Chamber

Measuring
NS board
. I o G »| Electronic
> »4 Power Supply i ™~ DC Load
AC Power CTL:§' c2 >
L1 "™~
150mm
Oscilloscope
BW:20MHz
C1= 0.1 pF
(Ceramic capacitor)
C2= 22 pF
(Electrolytic capacitor)
Figure C
BC-10929




