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Load Current [A]

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

Model KHNA240F-24 :
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry Figure A
Object
1.Graph —4&—— Input Volt. 100V | 2.Values
--=-EF-- |InputVolt. 115V
—:=0—- InputVolt. 230V Load Input Current [A]
5.0 Current Input Velt. | Input Volt. | Input Volt.
N [A] 100[v] | 115[v] | 230[V]
40 \}\ a 0.0 0.084 0.081 0.088
:ET‘ \ i 2.0 0.585 0.514 0.314
E ., \ _f;; * 4.0 1086 | 0948 | 0.520
g = 8.0 1.594 1.385 | 0.729
5 N 8.0 2108 | 1.828 | 0.941
£ 20 CIN o 10,0 2628 | 2276 | 1.155
) ﬁ NTR} o 11.0 2892 | 2502 | 1.263
1.0 T =0T \\ 13.0 3.422 | 2.957 1.481
— Ao \ 15.0 3960 | 3418 | 1.704
0.0 ' - - _ -
0 4 8 12 16 = - - -
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load current.

Load Current [A]

Note: Slanted line shows the range of the rated

Madel KHNA240F-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— [nputVolt, 100V | 2. Values
-==FF-- InputVolt. 115V
—=O—- |[nputVolt. 230V Load Input Power [W]
500 Current Input Volt. | Input Volt. | Input Volt,
\\ [A] 100[V] 115[V] 230[V]
400 Q 0.0 5.5 5.6 5.3
3 \ 2.0 55.0 55.0 57.0
g 300 \ 4.0 105.5 105.2 1086.0
5 6.0 156.9 155.8 155.2
5 8.0 208.5 2076 205.2
g 200 10.0 2607 | 2592| 2554
11.0 287.3 285.3 280.6
100 13.0 340.5| 3381 3314
15.0 395.0 391.2 384.0
0 - - - -
0 4 8 12 16 _ _ _ _
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Model KHNA240F-24
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
-—=FF-- load 50%
£ Load 100% Input Efficiency
100 < Voltage [%]
N N [\ Load 50% Load 100%
%6 Y N 80 90.2 90.3
\ —-_____,._-—"'1A =] a
— 85 90.4 90.6
T 92 e T
= ol L - 100 91.2 91.6
€>J\ 88 \\ '\\
= \. 115 91.5 92.1
e a4 N N\ 200 91.8 93.9
il N N 230 91.4 94.0
80 :\ t\ 264 91.1 94,1
76 LN L\ 280 80.7 93.4
(\ N " . .
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
-3 . BC-10675
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Note: Slanted line shows the range of the rated
load current,

Model KHNAZ40F-24
Temperature 25°C
liem Efficiency (by Load Current) Testing Circuitry _Figure A
QObject
1.Graph —f——— |nput Volt. 100V | 2.Values
===F-- InputVolt. 115V
—-—0—-~ Input Volt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
\Q [A] 100[V] 115[V] 230[V]
g6 N 0.0 - - -
— gy _XE-@—L'-OI---—.()—— ;
B\.,T 92 :’/ ! e ';E 2.0 867 86.6 84.1
=< /i“ N £ 4.0 90.5 90.7 90.5
Q 88 2\
S o/ 6.0 91.3 91.9 92.8
5 5
€ 8 |—d AN 8.0 916 | 920 | 936
l\ 10.0 916 | 921 | 940
80 O 11.0 91.4 92.1 94.1
76 R 13.0 91.2 91.8 94.2
N
\ 15.0 20.7 91.6 93.8
72 - - - -
0 4 8 12 16 — " " 3
Load Current [A]
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Input Voltage [V]

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

Model KHNA240F-24
Temperature 25°C
ltern Power Factor (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph 2.Values
---EF-- Load 50%
—&—— Load 100% Input Power Factor
1.0 —— S— Voltage
\ - g >4 vl Load 50% | Load 100%
0s L\ N 80 0.987 0.997
- AN NE 85 0.985 0.996
£ N N
8 0o N\ N Y 100 0.978 0.994
5 \ 115 0.973 0.992
z N 200 0.933 0.973
o. 04 N N 230 0.910 0.967
N N 264 0.876 0.943
0.2 N N
: < N 280 0.638 0.638
N AN " : :
0.0 \ '
50 100 150 200 250 300
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Model KHNA240F-24
Temperature 25°C
Item Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A-—— Input Volt. 100V | 2.Values
-==-fF-- Input Volt. 115V
—-~O—-~ |nput Volt. 230V Load Power Factor
1.0 M‘"‘ﬂ E_.S\B—E —— Current Input Volt. | InputVolt. | Input Volt.
- R AN [A] 100[v] | 115[v] | 230[V]
o8 L AL” O 0.0 0.654 | 0600 | 0.261
. £ N 2.0 0940 | 0931 | 0.788
- \ 4.0 0.971 | 0965 | 0.886
S 06—
5 ! 6.0 0.988 0.979 0.926
z / N 8.0 0.990 | 0.989 | 0.948
a 0.4 | 3
‘I \\ 10.0 0.994 0.992 0.961
¢ \\ 11.0 0.996 0.993 0.966
02 J 13.0 0.997 | 0.996 | 0.973
15.0 0.997 0.996 0.980
0.0 - - - -
0 4 8 12 16 . N 3 i
Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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0.2msec
or less

Madel KHNA240F-24
Temperature 25°C
Item Inrush Current Testing Circuitry _Figure A
Object
Input Voltage 115V
Frequency 60 Hz
|anIt \rn —y \VAV A\ _V_I\VI\VAVJ\VAVJ\VJ\.VAVI\ \7 Load 100 %
Current
[20A/div]
@D 56A
o HEEAEE AR mcar
np 2ms
Voltage
oo I I
Time [50ms/div]
Input Voltage 230V
Frequency 60 Hz
Input P N VJ\VA' WA W W Load 100 %
Current
[20A/div]
@68A
@ 344A
Input I ’ ’ I ﬁ (0.2msec or less) * 1
- TR 1l |
[200V/div] V I i I
Time [50ms/div]

*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.

e |
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Model KHNA240F-24
Temperature 25°C
[tem Leakage Current Testing Circuitry Figure B
Object
1.Results
[mA]
Input Volt.
Standards Apw? Vo Note
100 [V] 115 [V] 240 [V]
DEN-AN Both phases 0.15 0.18 0.39 Operation
One of phases 0.31 0.36 0.76 Stand by
IECE0950-1 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 conciuded after measuring both phases of
AC input and by choosing the larger one.
8 - BC-10675
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Model KHNA240F-24

ltem Line Regulation

Temperature 25°C
Testing Circuitry  Figure A

Obiject +24V10A

input Voltage [V]

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

1.Graph 2 Values
-==EF-- Load 50%
—&—— Load 100% Input Output Voltage
2440 < < Voliage vl
S 3 V] Load 50% | Load 100%
24.30 N N
\ | 80 24.044 24.037
% 24.20 N 85 24.044 24,037
2 2410 \\‘ \\‘ 100 24.044 24.037
g D400 G S N 115 24.044 24.037
5 N N 200 24.044 24.037
g 23.90 q N 230 24.044 24.037
23,80 AN < 264 24.044 24.037
2370 \\\ \\ 280 - 24.043 24.037
M A e - ~
23.60 N
50 100 150 200 250 300

-9 - BC-10675
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Model | KHNA240F-24

Item Load Regulation

Temperature

25°C

Testing Circuitry Figure A

Object +24V10A

10

1.Graph —A—— Input Volt. 100V | 2.Values
—~=FF=-- Input Volt. 115V
—-—O—-- |nput Volt. 230V Load Output Voltage [V]
24.40 Current Input Volt. | Input Volt. | Input Volt,
2450 \} [Al 100[v] | 115[Vv] | 230[V]
‘ W) 0.0 24,057 | 24.058 | 24.057
2. 24.20 N 2.0 24.047 | 24.047 | 24.047
2 2410 N 4.0 24.044 | 24.044 | 24.044
S 2400 —— 6.0 24.041 | 24.042 | 24.041
E] AN 8.0 24.039 | 24.039 | 24.038
S 23.90 N 10.0 24.037 | 24.037 | 24.037
53,80 11.0 24,035 | 24.035 | 24.035
2370 \\ 13.0 24,033 | 24.033 | 24.032
' N 15.0 24,031 | 24.031 | 24.030
23.60 N — - - -
0 4 8 12 16 _ - " N
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10675
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Model KHNAZ40QF-24

ltem Dynamic Load Response

Temperature

25°C

Testing Circuitry  Figure A

Object +24V10A

Input Volt. 115V Response. 11=t2=50us. Typ
Cycle 1000ms
Load Current t1 12

Min.Load {0A)——

Load 100%(10.0A)

A

200 mV/div |
2 ms/div 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)
I - e o P
200 mV/div
2 ms/div 20 ms/div
* The characteristic of AC230V is equal.
11 - BC-10675
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Model KHNA240F-24
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry  Figure C
Object +24\V10A
1.Graph 2 Values
—2&—— |nput Volt, 115V
—-—0—-- Input Volt. 230V Load Ripple Voltage [mV]
300 Current Input Volt. Input Volt.
\ [A] 115 [V] 230 [V]
< 250 0.0 50 50
E, 20 45 45
o 200 40 40 40
= 6.0 40 40
£ 150
> 8.0 45 40
=
ﬁ- 100 10.0 45 45
11.0 45 45
50 —g g 13.0 45 50
15.0 45 50
0 - - -
0 4 8 12 16 ~ 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] —>H<7
Fig. Complex Ripple Wave Form
- 12 - BC-10675
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Model KHNA240F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V10A
1.Graph 2 Values
—2A—— Input Volt. 115V
= =O="- Input Volt. 230V LLoad Ripple-Noise [mV]
300 Current Input Volt, Input Volt.
[Al 115 [V] 230 [V]
250 0.0 65 65
3 2.0 50 50
» 200 4.0 45 45
§ - 6.0 50 50
D 8.0 50 50
Q.
'nQ:' 100 10.0 60 60
1.0 65 65
sol~a—l o & il Wl 13.0 65 65
15.0 65 65
0 - - -
0 4 8 12 16 ~ N "
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
e T2 [mVp-p]
A4
A
T -
Fig. Complex Ripple Wave Form
- 13 - BC-10675
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Model KHNA240F-24
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +24V10A
1.Graph 2.Values
===FF-- 115V
—4&— 230V Ambient Ripple Voltage
300 Temperature [mV]
i [°C] 115V 230V
. 250 -30 150 130
E -25 125 100
g 200 A 10 100 90
0
§ 150 |_ob N 0 45 45
® AN 10 45 45
g 100 Q(* 25 45 45
= A 40 35 35
50 AN — 50 30 30
0 < \"‘\ﬁ—?- 60 25 25
70 25 25
-40 -20 0 20 40 60 80 — 3 ;

Ambient Temperature [°C]
Load 100%

Measured by 20 MHz Oscilloscope.

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

- 14 - BC-10675
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Model KHNA240F-24

Item Ambient Temperature Drift Testing Circuitry  Figure A

Obiject +24V10A
1.Graph ——— |nput Volt. 100V | 2.Values

-=-=-EF-- Input Volt. 115V
——O—-- Input Volt. 230V Ambient Output Voltage [V]

24.40 Temperature | input Volt. [ Input Volt. | Input Volt.

ot 30 \:\ \T [°C] 100[v] | 115[v] | 230{v]
_ S W) -30 23.994 | 23.994 | 23.994
% 24.20 \\ N -25 23.997 | 23997 | 23.997
8 2410 \: N\ -10 24.013 | 24.014 | 24.014
S roo N AN 0 24.022 | 24.022 | 24.022
s TR N 10 24.027 | 24.027 | 24.027
3 2.90 —Px N 25 24.037 | 24037 | 24.037

23.80 AN 40 24.028 | 24.028 | 24.028

23,70 : < \\\ 50 24.025 24.025 24.025

T D W) 60 24.021 | 24.020 | 24.020
23.60 A 70 24.013 | 24.013 | 24.013
-40 20 0 20 4 60 80 ~ - " -
Ambient Temperature [°C]
Load 100%
Note: Slanted line shows the range of the rated
ambient temperature,
15 - BC-10675
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Model KHNA240F-24

ltem Output Voitage Accuracy Testing Circuitry Figure A

Object +24\V10A

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 - 80°C
Input Voitage : 85 - 264V
load Current : Q - 10A
* Output Voltage Accuracy = £(Maximum of Output Voltage - Minimum of Qutput Voltage) / 2
Qutput Voltage Accuracy

* Qutput Voltage Accuracy (Ration) = x 100
Rated Cutput Voltage

2. Values
item Temperature| Input Output Output Voitage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
Maximum Voltage, 25 264 0 24.058
— +32 10.1
Minimum Voltage -25 85 10 23.994
- 16 - BC-10675
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Model KHNAZ240F-24
Temperature 25°C
ltem Time Lapse Drift Testing Circuitry Figure A
Object +24V10A
1.Graph 2.Values
Time since Qutput
24.40 start Voltage
H
24.30 [H] AJ
0.0 24.037
>, 2420 0.5 24.030
& 24.10 10 24.028
S 24.00 2.0 24.028
:3_ 23.90 3.0 24.028
3 4.0 24.028
O 23.80
5.0 24.028
23.70 6.0 24.028
23.60 7.0 24.028
0 2 4 6 8 10 8.0 24.028
Time [H]
Input Volt. 115V
Load 100%

* The characteristic of AC230V is equal.

S 17 - BC-10675
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Model KHNA240F-24
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +24V10A
1.Graph
[ Load 100% Input Volt. 115V
Output .
Volt,
[5V/div]
0
[ Load 100% Input Voit. 230V
Cutput J
Volt.
[5V/div]
0
Input
Volt, 0
Time [100ms/div] Time [20ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
115V 2240 82.5 306.5 26.0 24.8
230V 167.0 82.0 249.0 25.7 251
Qutput
Volt.
SN
P
Input
Volt.,
BC-10675
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Model KHNAZ40F-24
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +24\V10A
1.Graph 2 Values
~—~=fFF=-- Load 50%
—2%—— Load 100% Input Hold-Up Time
1000 - - Voltage [ms}]
\‘\ \ V] lL.oad 50% | Load 100%
80 50 6
) N N, 2
E N 85 50 26
e 100 = 100 50 26
E \1 = ] r=1 al
= X -8 B—B——\E-0 115 50 26
o \l Y Y S
) ARch—a G 200 50 26
z
g 10 A ‘ 230 50 26
s =t 264 50 26
hY N,
N 280 31 26
N N
LN
50 100 150 200 250 300

[nput 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-10675
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Model KHNA240F-24
Temperature 25°C
ltern Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +24\V10A

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

-==E+~~ |Input Voit. 115V

—-=0O="- Input Volt. 230V Load Time [ms]

1000 . Current Input Volt. | InputVolt. | Input Volt.
£ S [A] 100(v] | 1150v] | 230v)
0.0 - - -
g AN
= 2.0 122 121 121
g 10 ~— 4.0 63 62 62
2 ‘\"\1_‘;&!5 6.0 40 40 42
[1b]
8.0 30 30 31

E —8<
S 1 . ) 10.0 23 23 24
2 \ 11.0 22 22 22
g 13,0 19 19 19
T AN
= 3 15.0 13 14 15
i
2] 1 - - - -
= 0 4 8 12 16 — - N -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
- 20 - BC-10675
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Model KHNA240F-24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry Figure A
Object +24V10A
1.Graph 2.Values
-==£F-- Load 50%
—= Load 100% Ambient Input Voltage
100 Temperature Y
\\ \\ [°C] Load 50% | Load 100%
80 N \\ -30 67 67
) N N 25 67 67
& o TN N 10 67 68
G N \ 0 67 68
= N
P AN N 10 67 68
5 AN N 25 67 68
N N 40 67 68
N \\\ 50 67 68
N ~ 60 67 68
0 2 70 67 68
-40 20 0 20 40 60 80 — i -
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10675
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Model KHNA240F-24
Temperature 25°C
ltem Overcurrent 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.
P vl 115[V] 2300V
=
% 22.8 17.80 17.71
% 20 = 21.6 17.95 17.84
2 \ 19.2 18.73 18.63
S ) 16.8 19.29 19.18
*g 14.4 19.71 19.62
5 10
3 - - -
0 - - -
0 5 10 15 20 25 B j j
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.
- 22 . BC-10675
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Model KHNA240F-24
ltem Qvervoltage Protection Testing Circuitry Figure A
Object +24\V10A
1.Graph 2. Values
—A—0 |nput Voit. 115V
===EF-= Input Volt. 230V Ambient Operating Point [V]
36 Temperature Input Veit, Input Volt.
N [*C] 115[V] 230[V]
_ 35 B -30 33.35 33.35
>
= \ -25 33.35 33.35
£ 34 \\ -10 33.35 33.35
= N 0 33.41 33.41
£ N 10 33.41 33.41
éi 32 :\ 25 33.41 33.41
N 40 33.41 33.41
31 i) 50 33.35 33.35
\\ 60 33.35 33.35
30 . 70 33.35 33.35
40 20 0 20 40 60 80 — " R
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 . BC-10675
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Temperature Chamber
> Switch > »{ Power Supply § » Electronic i
AC Power Power Meter T DC Load T/
Supply Oscilloscope
A
Y
P Relay Unit
> DV
Data Acquisition/Contrel Unit
Figure A
Adjustable
: AC Voltmeter I Power Supply OC Ammeter
AC Input Line _,| =| . S Load
.
1kQ
Effective value
> Vol tme ter Leakage Current _ Effective Value of Voltmeter[V]
Value [A] lk [Q]
Figure B { DEN-AN )
Adjustable
AC Input Line__) AC Voltmeter R Power Supply N bC Ammeter N Load
pE A
1. BkQ@+0. 1%
500Q£0. 1% [
|
— 0. 22uF+1. 0%
2
[=}
H_
=
0.022uF £1. 0% |3=
i|
1
Effective value Effective Val £y [
> " Voltmeter Leakage Current _ Effective Value of Voltmeter V]
Value [A] 500 [
Figure B ( IEC60950-1 )
- 24 . BC-10675
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Temperature Chamber Measuring
board
I AN
ood| | ol Electronic
AC Power v " § Power Supply § C1==¢(2 DC Load
Supply Power Meter >
d|
Y o~
i/
150mm
Oscilloscope
BW: 20MHz
Ci= 0.1 uF
{Ceramic capacitor]
2= 22 wuF
[Electrolytic capacitor)
Figure C
- 95 . BC-10675




