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Load Current [A]

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

Model KHEA240F-24
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry Figure A
Qbject
1.Graph —A— Input Volt. 100V | 2.Values
-=--EF-- InputVolt. 115V
——O—-- InputVolt. 230V Load [nput Current [A]
Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 115[V] | 230[V]
. 0.0 0.085 0.081 0.088
< P 20 0584 | 0513 | 0314
£ o 4.0 1.086 | 0947 | 0520
5 e 6.0 1504 | 1.385 | 0.729
2 80 | 2108 | 1830 | 0.42
5 o 10.0 2628 | 2276 | 1.157
e 11.0 2892 | 2503 | 1.265
13.0 3.422 2.960 1.483
15.0 3.960 3421 1.706
12 16 _ _ N ~
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load current.

Leoad Current [A]

Note: Slanted line shows the range of the rated

Model KHEAZ240F-24
Temperature 25°C
Item Input Power (by Load Current) Testing Circuitry _ Figure A
Object
1.Graph —A—— nputVolt. 100V |2.Values
-=--EF-- |InputVolt. 115V
——0—- InputVolt. 230V Load Input Power [W]
500 Current input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] 115[V] 230[V]
400 \b\ - 0.0 5.6 5.6 5.6
g \\ / ! 2.0 54.9 54.8 56.9
& a0 NI’ 4.0 1054 105.1| 1058
5 6.0 156.9 155.8 155.3
= 8.0 208.5 207.8 205.4
2 200 10.0 260.7| 2592| 2556
11.0 287.1 285.3 280.8
100 13.0 3405 3381 3317
15.0 395.0 391.2 384.0
0 - - - -
0 4 8 12 16 _ _ _ _
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Input Voltage [V]

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

Model KHEA240QF-24
Temperature 25°C
ltem Efficiency {by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2 Values
---f+~-~ Load 50%
—&—— Load 100% Input Efficiency
100 < < Voltage [%]
N N V] Load 50% Load 100%
96 Y N 80 90.2 90.4
< o T B N 85 90.4 90.8
= n@)\f; oo 100 91.2 91.7
2 88 N i 115 91.6 92.2
S a4 | N\ 200 91.8 93.9
i N :\ 230 914 94.0
80 :\ N 264 91.2 94.2
75 [N N 280 90.6 03.5
N N - - 3
72 \
50 100 180 200 250 300
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Model KHEA240F-24
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry _Figure A
Object
1.Graph ——f——  Input Volt. 100V { 2.Values
===E-- InputVolt. 115V
—-—O—'~ Input Volt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Voit.
AN [A] 100[v] | 115[v] | 230[Vv]
96 > 0.0
o —O— -0 [0} . _ _ _
—_ a4 'N I e 2.0 86.7 86.8 84.1
T 92 M———ﬁ%—ﬂ:_g :
= —7 N 4.0 90.5 90.8 90.7
O s b,
s % g 6.0 91.3 92.0 92.8
2 .
£ s & N 8.0 91.7 92.1 93.6
AN 10.0 917 | 922 | 940
80 t\ 11.0 91.6 92.2 94.1
76 \\\ 13.0 91.3 91.9 94.2
\ 15.0 a0.8 91.7 93.9
72 - - - -
0 8 12 16 — § - -
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Input Voltage [V]

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

Model KHEAZ240F-24
Temperature 25°C
itern Power Factor (by Inpui Voliage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
-——-fF~~ Load 50%
—&—— Load 100% Input Power Factor
1.0 e Voltage
:E BNk ﬂﬁﬁé‘? 2 V] Load 50% | Load 100%
0.8 \\ T 80 0.987 0.997
. N NE 85 0.987 0.996
- N N
S 0o N NE 100 0.978 0.994
Ll_ . Y| 9 E
= \ , 115 0.972 0.982
3 N 200 0.933 0.972
o 04 N \ 230 0.908 0.961
N N 264 0.875 0.941
0.2 A A\
: N N 280 0.582 0.600
\\ \\ - - -
0.0 \
50 100 150 200 250 300
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Model KHEA240F-24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A— Input Volt. 100V | 2.Values
-==fF-- InputVolt. 115V
—=0=—-= Input Volt. 230V Load Power Factor
1.0 - —f Current input Volt. | Input Velt. | Input Volt.
P B a2 A A] 1000v] | 115[v] | 230[v]
08 / L7 \\ 0.0 0.657 | 0599 | 0277
- a \\ 2.0 0940 | 0929 | 0.788
g 0o &( 1 \] 4.0 0871 | 0964 | 0.885
el / \ 6.0 0985 | 0979 | 0.926
. , .
z ! N 8.0 0.990 | 0988 [ 0.948
o 04 N 10.0 0.994 | 0992 | 0.961
¢ \\ 11.0 0.995 | 0.993 0.965
0.2 i\ 13.0 0.9097 | 0995 | 0972
- 15.0 0.097 | 0.996 | 0.980
0.0 - R - R
0 4 8 12 16 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model KHEA240F-24
Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
Object
Input Voltage 115V
Frequency 60 Hz
Input v J-.-'AVI\VAVAV e AR AN Load 100 %
Current
[20A/div]
@ B4A
A AR A A f AAAfA A ®208'24A
v “ I \\Il II I \I’ il II I \U“Ul \lm II \\II I \U“U S
[100V/div] v“ uuquvH vy u“u’luuu VU
Time [50ms/div]
Input Veltage 230V
Frequency 60 Hz
Input e et A A AAAAB AN AN Load 100 %
Current
[20A/div]
M 128A
n ‘ @ 36.0A
Input , I I I I l I H ’ I (0.2msec or less) * 1
Voltage
oo |
Time ' [50ms/div]
n
YA
ol |
vy
M
0.2msec
or less
*1 The specification of the inrush current (primary surge) means that the surge current
to a built-in noise filter (0.2msec or less : waveform @) is excluded.
-7 - | BC-10674
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Mode! KHEA240F-24
Temperature 25°C
tiem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volit.
Standards put vo Note
100 [V] 115 [V] 240 [V]
DEN-AN Both phases 0.15 0.18 0.39 Operzation
One of phases 0.31 0.36 0.76 Stand by
IECB0950-1 Both phases 0.16 0.18 0.40 Operation
One of phases 0.30 0.34 0.77 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-10674




SEEH

— CO$EL

Model KHEA240F-24
Temperature 25°C
Item Line Regulation Testing Circuitry Figure A
Object +24\V10A
1.Graph 2. Values
-~=FF-- Load 50%
£ Load 100% Input Output Voltage
24.40 N N Voltage vl
24.30 S N Vi Load 50% Load 100%
' \\\ LY 80 24.071 24.064
S 24.20 N 85 24.071 24.0865
) N g
o AN AN 100 24.071 24.065
@ 24.10
S E@ e L 115 24.071 24065
= 24.00
3 ¥ d 200 24.071 24,065
= N, AN
3 20 N N 230 24.071 24.065
23 80 N 264 24.071 24.065
23.70 N \ ) 280 24.071 24.065
o \\ - - -
23.60 AN
50 100 150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Model KHEA240F-24
Temperature 25°C
ltem Load Regulation Testing Circuitry Figure A
Object +24V10A
1.Graph —A—— Input Volt. 100V | 2.Values
=~~EF--Input Volt. 115V
——O—-= Input Volt. 230V Load Output Voltage [V]
24 40 Current Input Volt. | Input Volt. | Input Volt.
A 100 115[V 230
24.30 N [A] [V] \J [V]
A 0.0 24.087 24.087 24.087
= 24.20 ) 2.0 24077 | 24.077 | 24.077
10)
2 24.10 4.0 24,073 | 24.074 | 24,074
8 —f—t ‘“‘Aﬂ—\ Bl 6.0 24.070 | 24.071 | 24.071
= 24,00 \
E AN 8.0 24.068 | 24.068 | 24.068
3 23.90 A 10.0 24.065 | 24.065 | 24.065
53.80 \\ 11.0 24.083 | 24.084 | 24.064
2570 ‘\ 13.0 24.060 | 24.081 | 24.061
' N 15.0 24,058 | 24.058 | 24.059
23.60 - - - -
0 4 8 12 16 — B N N
Load Current [A]
Note: Slanted line shows the range of the rated
load current,
- 10 - BC-10674
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Model KHEA240F-24

ltem Dynamic Load Response

Temperature

25°C

Testing Circuitry _ Figure A

Object +24V10A

230V
1000ms

Input Volt.
Cycle

Response.

t1=t2=50us. Typ

Load Current t1

A\ 4
i

12

Min.Load {0A)——

Load 100%(10.0A)

200 mv/div

2 ms/div

\4

M

N NQ‘QWP”‘V

20 ms/div

Load 20% (2.0A)«——

Load 100%(10.0A)

Al

200 mv/div

2 ms/div

20 ms/div

Load 20% (2.0A)——

Load 150% (15.0A)

200 mV/div

2 ms/div

* The characteristic of AC115V is equal.

20 ms/div

- 11 -
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Model KHEA240F-24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +24\V10A
1.Graph . 2. Values
—2— Input Volt. 115V
——O—~ |nput Voit. 230V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
(Al 115 [V] 230 [V]
= 250 0.0 50 50
= 2.0 45 45
o 200 40 40 40
% 6.0 40 40
£ 150
o 8.0 45 40
o
_[% 100 10.0 45 45
11.0 45 45
50 = @t | 13.0 45 50
15.0 45 50
0 - - -
0 4 8 12 16 _ i i
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] —>
\v ¢
LI L
AT T
< L 5
T -
Fig. Complex Ripple Wave Form
- 12 - BC-10674
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Model KHEA240F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure C
Ohbject +24V10A
1.Graph 2. Values
———2&—— Input Volt. 115V
—:—O—= |nput Volt. 230V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
[A] 115 [V] 230 [Vv]
250 0.0 65 685
=) 2.0 50 50
5 200 4.0 45 45
S - 6.0 50 50
& N\ 8.0 50 50
[=% X
h% 100 10.0 60 60
11.0 65 65
fr
oAl & = i 13.0 65 65
15.0 65 65
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 Switching
Ripple-Noise
oy 1. 12 [mVp-p]
-~ S
N4
A
Fig. Complex Ripple Wave Form
. 13 - BC-10674
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Model KHEA240F-24
ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +24V10A
1.Graph 2 Values
-==EF-- 115V
A 230V Ambient Ripple Voltage
300 Temperature imV]
\ik [°C] 115V 230V
= 250 -30 150 130
E ™ -25 125 100
N
8 200 N -10 100 90
= AN 0 45 45
g 150 £ \\
© N 10 45 45
g 100 Do 25 45 45
. N 40 35 35
50 A \H_ 50 30 30
i l 60 25 25
0 . 70 25 25
-40 -20 0 20 40 60 80 — : N
Ambient Temperature [°C]
l.oad 100%
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC-10674
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Model KHEA240F-24
ltem Ambient Temperature Drift Testing Circuitry  Figure A
Object +24\V10A
1.Graph —A—— Input Vaolt. 100V | 2.Values
===FF=-- Input Volt. 115V
—-—8—"- Input Volt. 230V Ambient Output Voltage [V]
24.40 Temperature | InputVelt. | InputVolt. | Input Voit.
;\ [°C] 100[V] | 115[V] | 230[V]
24.30 & Y
1 . -30 24010 | 24.010 | 24.011
2>, 24.20 \ N -25 24.016 | 24.016 | 24.017
<] e
§ 2410 ] N\ -10 24,037 | 24.037 | 24.038
S N 0 24.048 | 24.048 | 24.049
= 2400 X
E] N\ 10 24,057 | 24.057 | 24.058
5 2390 N N 25 24065 | 24.065 | 24.065
23.80 N < 40 24,070 | 24.070 | 24.071
23,70 N S 50 24,069 24.069 24.069
' \\\ ) 60 24,065 | 24.085 | 24.065
23.60 : 70 24060 | 24.059 | 24.060
40 =20 0 20 40 B0 80 " B " "
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature.
15 - BC-10674
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Model KHEA240F-24

ltem Quiput Voltage Accuracy Testing Circuitry Figure A

Object | +24V10A

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 : -25 - 60°C
Input Voltage : 85 - 264V
Load Current : 0 - 10A
* Qutput 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
tem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage 50 264 0 24.097
— 41 0.2
Minimum Voltage -25 85 10 24.016
- 18 - BC-10674
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Model KHEAZ240F-24
Temperature 25°C
ltem Time Lapse Driit Testing Circuitry  Figure A
Object +24V10A
1.Graph 2.Values
Time since Output
24.40 start Voltage
24.30 H] M
0.0 24.065
= 2420 0.5 24.058
1)
2 24.10 1.0 24.056
S 2400 2.0 24.056
:g_ 23.00 3.0 24.056
3
3 2380 4.0 24.056
5.0 24.056
23.70 6.0 24.056
23.60 7.0 24.056
0 2 4 6 8 10 8.0 24.056
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC115V is equal.
- 17 - BC-10674
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Model KHEA240F-24 :
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +24V10A
1.Graph
[ Load 100% Input Volt. 115V
Output _
Volt,
[5Vidiv]
0
[ Load 100% Input Volt. 230 V ]
Output .
Volt.
[5Vvidiv]
0
Input
Voir. ° /\/
Time [100ms/div] Time [20ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
115V 224.0 82.5 306.5 26.0 24.8
230V 167.0 82.0 249.0 25.7 251
90% .
Output — e T T S ——
Volt. \
—— s
-~
Input
Valt.
- 18 - BC-10674
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Model KHEA240F-24
' Temperature 25°C
ftem Hold-Up Time Testing Circuitry  Figure A
Object +24V10A
1.Graph 2.Values
-~~tF~-- Load 50%
2y Load 100% Input Hold-Up Time
1000 Voltage [ms]
\‘\ \ V] Load 50% | Load 100%
AN 80 51 26
Y N
E \ 85 51 26
@ 100 = 100 51 26
i= Bt~ L B A 115 51 26
o hY .
o) At LA 200 51 26
S 10 N 230 51 26
T %
55 ] 264 51 26
S > 280 51 26
N N — - -
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-10674
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Model KHEA240F-24
Temperature 25°C

ltem Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +24V10A
1.Graph —A—— Input Voit. 100V | 2.Values

=--EF-- Input Volt. 115V
———-- Inbut Volt. 230V Load Time [ms]

1000 § Current Input Volt. | InputVolt. | Input Volt.

g = [A] 100[v] { 115[v] | 230V
0.0 - - -
5 N
= n 1 2.0 122 121 121
s 100 = 4.0 62 62 62
& l\\a\‘-‘;&!& 6.0 40 40 41
[1h]
§. , == 8.0 30 Ky 31
S 10 ) 10.0 23 . 23 25
g _— 11.0 22 22 22
N
% N 13.0 19 19 19
k= 3 15.0 14 15 15
o}
B 1 - - - -
- 0 4 12 16 _ _ i _
| Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10674
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Madel KHEAZ240F-24
Minimum Input Voltage
[tem for Regulated Output Voltage Testing Circuitry Figure A
Object +24V10A
1.Graph 2 Values
-=-=-f+-- Load 50%
= Load 100% Ambient Input Voltage
100 Temperature [V]
\\ \ [°C] Load 50% Load 100%
20 \\ \\ -30 67 67
s LN N 25 67 67
S G N R A AN -10 67 67
§ N ) 0 67 67
ER A\ N 10 67 67
£ A \\ 25 67 67
h N 40 67 67
20 N AN
\\ \\ 50 67 67
\‘ h 60 67 67
0 . 70 67 67
-40 -20 0 20 40 60 80 — 3 )
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10674
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Model KHEA240F-24
Temperature 25°C
ltem Qvercurrent Protection Testing Circuitry Figure A
Object +24V10A
1.Graph 2.Values
Input Volt. 115V
Input Volt. 230V Output Load Current [A]
30 Voltage Input Volt. Input Volt.
= V] 115[V] 230[V]
;E 22,8 17.75 17.66
= 20 = 21.6 17.97 17.88
@© e
E 19.2 18.70 18.58
S 16.8 19.29 19.20
‘E':‘L 14.4 19.74 19.65
5 10
3 - - -
0 — - -
0 5 10 15 20 25 _ i i
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current. '
intermittent operation occurs when the output
voltage is from 14V to OV,
- 922 . BC-10674
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Model KHEA240F-24
ltem Qvervoltage Protection Testing Circuitry  Figure A
Object +24V10A
1.Graph 2.Values
—A—— Input Voit. 115V
--~EF-= Input Volt. 230V Ambient Operating Point [V]
36 < Temperature Input Volt. Input Volt.
A [°C] 115[V] 230[v]
35 \\ -30 33.41 33.41
> \
= -25 33.41 33.41
5 > -10 33.41 33.41
P = 0 33.41 33.41
£ 33 N
B \ 10 33.41 33.41
2 1 N 25 33.40 33.40
° N
\\ 40 33.40 33.40
31 N 50 33.41 33.40
N,
\ \ 60 33.40 33.40
30 70 33.40 33.40
-40 20 0 20 40 60 80 — - N
Ambient Temperature [*C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 - BC-10674
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Temperature Chamber

AC lnput Line

AC Input Line —»]

AC Vol tmeter

R Electronic E”:”:l .
B Switch > P4 power Supply > E]DecCt]_?ndlc i~
d
Aguggvir Power Meter Oseill
scilloscope
7 Y
A\ 4
» Relay Unit
» DVM

Figure A

Data Acquisition/Control Unit

—>

AC Voltmeter

TkQ

Power Supply
| .y
' |———b

e 4

Effective value
Yol tmeter

Figure B ( DEN-AN )

Leakage Current _ Effective Value of Yoltmeter [V]
Value [A] %@

Adjustable

DC Ammeter Load

500QL0. 1%

0. DZZulelt 1. 0%

¥L-0Fu0L

Effective value

l Power Supply

Adjustable

DC Ammeter Load

v

> " Voltneter Leakage Current _ Effective Value of Voltmeter[V]
Value [A] 500 [
Figure B ( IECB0950-1 )
- 24 . BC-10674
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-

Agugg?sr Power Meter

v

Temperature Chamber Measuring
board
o » Electronic
1 Power Supply § C1 (W4 BC Load
v |
Y S
1Y
150mm
Osciltoscope
BW: 20MHz
Cl= 0.1 ufF
(Ceramic capacitor)
2= 22 uf
[Electrolytic capacitor)
Figure C
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