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Note: Stanted line shows the range of the rated
load current,

Model KHEA3QF-24
Temperature 25°C
tem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2. Values
---EF-~ InputVolt. 115V
——0O—- InputVolt. 230V Load Input Current [A]
1.0 Current Input Volt. | Input Volt. | Input Volt.
N (A} 100(v] | 115[v] | 230[v]
0.8 \\: 0.00 0016 | 0015 | 0.020
g \\ = 0.05 0.049 0.045 0.032
S 06 ! 0.10 0.074 0.068 0.048
§ A 0.20 0122 | 0412 | 0.075
= -\ 0.30 0169 | 0.154 | 0.099
g B Nz 0.40 0.214 | 0195 | 0123
e ) B Y 0.60 0.303 0.273 0.170
0.2 N it AN
AL )__,..-0 \\ 0.80 0.392 0.352 0.215
et 1 1.00 0.483 0.433 0.260
0.0 1.30 0.617 0.551 0.328
0.0 04 0.8 12 18 1.43 0676 | 0.604 | 0.358
Load Current [A]
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Note: Slanted line shows the range of the rated
load current.

Model KHEA3QF-24
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A— [nput Volt. 100V | 2.Values
--~EF=-=- |InputVolt, 115V
—-—0—-- |nput Volt. 230V Load Input Power [W]
50 \ Current Input Volt. | Input Volt. | Input Volt.
N [A] 100[v] | 115[v] | 230[v]
40 N 0.00 046] 042] 045
3 Xg 0.05 1.04 1.95 1.90
& 20 d 0.10 3.26 3.27 3.47
2
3 i 0.20 590| 589| 629
re P'd N 0.30 8.61 8.59 8.93
g N 0.40 11.31| 1128| 11.59
£ / \ . _ ] } i
/ \\ 0.60 16.69 16.61 16.81
10 N 0.80 2212 | 2197 22.00
1.00 27.64 27.44 27.20
0 1.30 36.01 35.65 35.10
0.0 0.4 08 12 1.6 1.43 3964 39.24| 3850
Load Current [A]

- BC - 10772
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Input Voliage [V]

Note: Stanted line shows the range of the rated
input voltage.,

Model KHEA3QF-24
. Temperature 25°C
item Efficiency (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—A——  Load 100% Input Efficiency
100 Voltage [%]
\ \ vl Load 50% Load 100%
90 \\ Al \\ B0 86.0 85.7
= & i 85 86.4 86.4
: 80 \\ N\ 90 86.7 87.0
% 100 87.1 87.8
E 70 115 87.5 886
- N N 200 87.3 89.9
N N 230 86.5 §9.9
60 :‘\\ :\ 264 85.4 89.6
\\ 280 84.8 89.4
50
50 100 150 200 250 300

. a3 . BC - 10772
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Note: Slanted line shows the range of the rated
load current.

Maodel KHEA30F-24
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A— I[nputVolt. 100V | 2.Values
-=-=-EF-- InputVolt. 115V
—-=0=—-= |nputVolt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt, | Input Volt.
:\ [A] 100[v] | 115[v] | 230[V]
90 _ ___\ A 0.00 - - -
= == . 0.05 56.1 566.3 56.6
= 80 o id \, 0.10 70.4 70.1 66.2
e 1/ 0.20 80.1 80.3 75.2
& o Ldi [ N 0.30 83.1 83.4 80.2
w y A 0.40 84.8 85.0 82.7
i N 0.60 86.6 87.0 86.0
60 AX
_é \: 0.80 87.3 87.9 §7.8
1.00 87.5 - 881 88.9
50 1.30 87.8 88.6 89.9
0.0 04 0.8 12 16 1.43 87.8 88.6 89.9
Load Current {A)

BC - 10772
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Model KHEA30F-24
. Temperature 25°C
ltem Power Factor {by Input Voltage) Testing Circuitry  Figure A
Object
1.Graph 2.Values
---fF-- Load 50%
—#&—— Load 100% Input Power Factor
1.0 \ Voltage
N \ V] Load 50% Load 100%
0.8 \\ \\ 80 0.586 0.617
v N AN 85 0.573 0.604
S Y N
S 06 \ 90 0.562 0.593
= Bl 100 0.546 0.584
§ 0a N - v 115 0.523 0.563
\ \\ 200 0.446 0.490
\\ \\ 230 0.429 0.466
0.2 \ \ 264 0.413 0.439
\‘ 280 0.406 0.432
0.0
50 100 150 200 250 300
Input Voltage [V]
Note: Slanted line shows the range of the rated
input voltage.
5 - BC - 10772
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Note: Slanted line shows the range of the rated
load current.

Model KHEA30F-24
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Ohject
1.Graph —~A—— |nputVolt. 100V | 2.Values
---EF-- InputVolt. 115V
——0—-- InputVolt. 230V Load Power Factor
1.0 Current Input Volt. | Input Volt. | Input Voit.
\\ Al 100[V] 115]V] 230[V]
O 0.00 0.281 0.238 0.098
- 0.05 0.399 0.375 0.255
"g 0.10 0.440 0.416 0.317
E 0.20 0483 | 0459 | 0.366
g 0.30 0.510 0.487 0.391
& 0.40 0528 | 0504 | 0.408
0.60 0.551 0.528 0.431
0.80 0.564 0.542 0.445
1.00 0.572 0.551 0.455
1.30 0.584 0.563 0.466
0.0 0.4 0.8 1.2 1.6 1.43 0586 | 0.565 | 0.467
Load Current [A]

BC - 10772
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Primary inrush current

Time

Model KHEA30F-24 ,
Temperature 25°C
item Inrush Current Testing Circuitry Figure A
Object
Input Voltage 115V
Freguency 60 Hz
Input v . i e ST SUT SUPRSP L I W o | 100 %
Current '
[20A/div] Primary inrush current :
: 178 A
Secondary inrush current :
Input I 20A
Voltage 1 I ,
[100V/div]
Time [50ms/div]
Input Voltage 230V
Fregquency 60 Hz
Input - Load 100 %
Current
[20A/div] Primary inrush current :
347 A
Secondary inrush current :
Input ﬁ ’ ’ 16 A
Voliage ’ I
[200V/div]

[50ms/div]

[
-

Secondary inrush current

BC - 10772
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Model KHEA30F-24
Temperature 25°C
ltem Leakage Current Testing Circuitry Figure B
Object
1.Results
: [mA]
It.
Standards Input Vo Note
100 {V] 115 [V] 240 [V]
DEN-AN. Both phases 0.13 0.15 0.32 Operation
One of phases 0.27 0.31 0.69 Stand by
[EC60950-1 Both phases 0.20 0.22 0.46 Operation
One of phases 0.41 0.46 0.70 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 - 10772
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Model KHEA3OF-24
Temperature 25°C
ftem Line Regulation Testing Circuitry  Figure A
Object +24V1.3A
1.Graph 2.Values
---B--- Load 50%
£y Load 100% Input Qutput Voltage
24.80 Voltage V]
24.50 A N ) V] Load 50% | Load 100%
: N\ N
‘\ o 80 24.289 24 281
% 24.40 85 24.290 24.282
g 2430 =g 90 24.290 24.281
_,>? 24.20 N 100 24.289 24 282
3 N ) 115 24.290 24.282
3 1 N N 200 24.290 24.282
24.00 N 230 24.290 24.282
23.90 \\: \‘ 264 24.290 24.282
\ 3 280 24.280 24.282
23.80
50 100 150 200 250 300

Input Voltage [V]

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

BC - 10772
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Model KHEA30F-24
Temperature 25°C
ltern Load Reg_ulation Testing Circuitry  Figure A
Object +24V1.3A
1.Graph —A—— InputVolt. 100V | 2.Values
-=-EF-- InputVolt. 115V
—-=0—-~ InputVolt. 230V Load Output Voltage [V]
24.60 AN Current Input Volt. | Input Volt. | Input Volt.
24.50 N [A] 100[V] | 115[V] | 230[V]
. '
5 0.00 24206 | 24296 | 24.297
% 24.40 N 0.05 24206 | 24.205 | 24.296
g 2430 m—ﬂ——n——m——\ﬁ 0.10 24295 | 24295 | 24.295
.-6 b Y
S 2420 < 0.20 24293 | 24293 | 24.294
2 N 0.30 24292 | 24292 | 24,293
3 0 x 0.40 24.291 [ 24.291 | 24.291
24.00 N 0.60 24289 | 24.289 | 24.289
23.90 N 0.80 24286 24287 | 24.286
’ 5 1.00 24284 | 24284 | 24.284
23.80 1.30 24282 | 24282 | 24.282
0.0 0.4 08 1.2 1.6 1.43 24278 | 24279 | 24.279
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC - 10772
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Model KHEA30F-24

Temperature 25°C
Item Dynamic Load Response Testing Circuitry Figure A
Object +24V1.3A
Input Volt. 230V Response. t1=t2=50us. Typ
Cycle 1000 ms
Load Current /
Min.Load (0A) «—
Load 100% (1.3A)
4
200mV/div
2 ms/div 20 ms/div
Load 30%(0.39A) +——
Load 100% (1.3A)
200mv/div
2 ms/div 20 ms/div

* The characteristic of AC115V is equal.

— 11— BC - 10772
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Model KHEA30F-24
Temperature 25°C
Item Ripple Voltage (by Load Current) Testing Circuitry Figure C
Object +24V1.3A
1.Graph 2.Values
—A—— Input Volt. 115V
——O=-= InputVolt. 230V Load Ripple Voltage [mV]
300 < Current Input Volt. Input Volt.
AN [A] 115 [V] 230 V]
< 250 0.00 15 25
E 0.05 10 75
g 200 0.10 5 85
jol
g 150 0.20 40 10
r 0.30 40 90
b_:& 100 0.40 10 10
At A 0.60 10 10
50 P— Q 0.80 10 10
ﬁﬁ,‘/g N e 1.00 20 10
0 | 1.30 20 10
0.0 0.4 0.8 1.2 1.6 1.43 25 10

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

L T2
Ripple [mVp-p] s
\ 1]
AT T
< >

Fig. Complex Ripple Wave Form

- 12 - BC - 10772
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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 fo AC Input Line
T2: Due to Switching

[mVp-p]
N

ihiad

MH

b
-

T1

Sy
-~

S

Fig. Complex Ripple Wave Form

Ripple-Noise

Model | KHEA30F-24
Temperature 25°C
ltem Ripple-Noise Testing Circuitry Figure C
Object +24V1.3A
1.Graph 2.Values
—A— InputVolt. 115V -,
—-=O—"-- Inpuf Volt. 230V Load Ripple-Noise [mV]
300 < Current Input Valt. Input Volt.
N 1A] 115 [V] 230 [V]
250 \ 0.00 25 35
Z 0.05 15 85
o 200 0.10 15 90
@
Z? 150 0.20 50 20
% 0.30 45 95
S 400 . 0.40 20 15
A 0.60 20 15
50—y y 0.80 25 20
SN %/a 1.00 30 30
0 1.30 25 25
0.0 0.4 0.8 1.2 16 1.43 40 40

13 - BC - 10772
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Model KHEA30QF-24
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry Figure C
Object +24V1.3A
1.Graph 2.Values
---f+-- Load 115V
—2&A—— Load 230V Ambient Ripple Voltage [mV]
300 Temperature | Input Volt. Input Volt.
[°C] 115 [V] 230 V]
o 250 -30 100 55
£ -20 75 50
@ 200 -10 585 40
8
S 150 0 40 30
r 25 20 10
h% 100 |—ec N 60 25 15
) 70 25 15
%0 St — - -
‘--':-..ji— £ — - -
0 - = - - -
-40 -20 0 20 40 60 80 — - -
Ambient Temperature [°C]
load 100 %
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
- 14 - BC - 10772
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Model KHEA30F-24
[tem Ambient Temperature Drift Testing Circuitry _Figure A
Object +24V1.3A
1.Graph —A—— Input VoIt. 100V | 2.Values
---EF-- InputVelt. 118V
——0O—-- InputVolt. 230V Ambient Output Voltage [V]
24.60 Temperature | Input Volt. | Input Volt. | input Volt.
24 50 - N [°C] 100[V] | 115[V] | 230[V]
. ~ N
~\ S, -30 24207 | 24.207 | 24.207
% 24.40 < -20 24234 | 24.234 | 24.234
8 2430 \\: - -10 24.247 | 24.247 | 24.247
_6 LY
S 2420 . o D 0 24.260 | 24.260 | 24.260
3 < N 25 24282 | 24282 | 24.282
g 10 N N 60 24.288 | 24.288 | 24.288
24.00 AN N 70 24.288 | 24.289 | 24.289
\\ p' - - - -
23.90 \\ N __ . - -
23.80 AN - - - -
-40  -20 0 20 40 60 80 _ - - -
‘Ambient Temperature [°C]
‘ Load 100%
Note: Slanted line shows the range of the rated
ambient ternperature.
- 15 - BC - 10772
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Model KHEA3QF-24

ltem Output Voltage Accuracy Testing Circuitry Figure A
Object +24V1.3A

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 : -20 - 60°C
Input Voltage : 85 - 264V
Load Current : 0 - 1.3A
* Output Voltage Accuracy = (Maximum of Output Voltage - Minimum of Output Voltage) / 2

Output Voltage Accu
* Qutput Voltage Accuracy (Ration) = P ge nocuracy 100
Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%]
i 230 0 24.31
Mta)flmum Voltage 60 315 41 0.2
Minimum Voltage =20 100 1.3 24.234

. 46 - BG - 10772
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Model KHEA30F-24

- Temperature 25°C
ltem Time Lapse Drift Testing Circuitry _Figure A
Object +24V1.3A
1.Graph 2. Values
Time since Output
24.60 start Voltage
24.50 [H] [Vl
.0 24.2
E 24 .40 0 79
> 0.5 24,281
| 1.0 24,281
E 24.20 2.0 24,281
3 2410 3.0 24.282
3 24.00 4.0 24.282
5.0 24.282
23.90 6.0 24.282
23.80 7.0 24.282
0 2 4 6 8 10 8.0 24.282
Time [H]
Input Volt. 230V
Load 100%
* The characteristic of AC115V is equal.
- 17 - BC - 10772
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Model KHEA3QF-24
Temperature 25°C
Item Rise and Fall Time Testing Circuitry  Figure A
Object +24V1.3A
1.Graph
Load 100% Input Voit. 115V
Cutput
Volt,
[5V/div]
0
Load 100% Input Volt. 230V
Output
Valt.
[5Vidiv]
0
Input
Volt. 0 AI\MNWV\AN\ANV\N\AAAAN\NVV\J MA/
Time [50ms/dliv] Time {50ms/civi
2.Values [ms]
Input VOIE Time Td Tr Ts Th Tf
115V 56.5 11.5 68.0 36.3 11.0
230V 44.3 11.5 55.8 172.3 11.0
BC - 10772
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Model KHEA30OF-24
Temperature 25°C
ttem Hold-Up Time Testing Circuitry _Figure A
Object +24V1.3A
1.Graph 2.Values
-=-=-EF-- Load 50%
——Ae—— |Load 100% Input Hold-Up Time
1000 = —1 Voltage [ms]
= =T v Load 50% | Load 100%
- — 1 K& 80 30 10
E 100 \\\ P B P 85 35 13
@ S S 90 41 15
= L AY 100 53 21
= 115 73 32
E 10 £ A 200 251 122
\‘\ \‘ 230 337 166
264 454 226
Y 280 514 257
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 veoltage accuracy.

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

- 19 - BC - 10772
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Model KHEA30F-24

Iltem Instantaneous Interruption Compensation

Temperature 25°C
Testing Circuitry  Figure A

Object +24V1.3A

1.Graph —4—— InputVolt. 100V | 2.Values

~=~FF==InputVolt. 115V

—-—O0—-- InputVoit. 230V Load Time [ms]
. 10000 = Current Input Volt. | Input Volt. | Input Volt.
g S A] 100v] | 115[v] | 230[v)
@ = N 0.00 - - -
£ 1000 =8 = 0.05 496 679

B = . -

S % b= S 0.10 293 404 | 1695
= ANE. . |
@ 100 T8 -0 0.20 165 230 1008
% = S~ 0.30 113 156 698
8 S d——_ 0.40 87 120 539
g2 10 o2 0.60 57 80 366
o S 0.80 40 60 278
*% AN 1.00 32 47 223
“g 1 1.30 22 31 168
= 0.0 04 08 1.2 1.6 1.43 14 26 149

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
- 20 - BC - 10772
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Model KHEA30F-24
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Gircuitry Figure A
QObject +24V1.3A
1.Graph 2. Values
--—-fF-- Load 50%
——&—— Load 100% Ambient Input Voltage
100 \ Temperature V]
N \\ [°C] Load 50% | Load 100%
80 \\ \\ -30 48 63
> N AN 20 48 62
+4) N )
] ki N
S N\ 0 46 60
" TN = AN 25 45 58
15 N N 60 44 56
N
2 \\ \ 70 43 56
A N —- - -
N N
0 A - : :
-40 -20 0 20 40 60 80 - . -
Ambient Temperature [°C]
- Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC - 10772
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Model

KHEA30F-24
Temperature 25°C
ttem Overcurrent Protection Testing Circuitry Figure A
Object +24V1.3A
1.Graph 2.Values
——()  Input Volt. 115V
=1 [nput Volt. 230V Output Load Current [A]
30 Voliage Input Volt. Input Volt.
S V] 115[V] 230[V]
= 24.3 1.80 1.98
s 3
© 20 E - - -
o
g - - -
g — - -
*g_ - - -
5 10
3 - - -
0 - - -
0.0 1.0 2.0 3.0 — " i
Load Current [A] - - .
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when overcurrent
protection is activated.
- 22 . BC-10772
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Model KHEA30F-24
ltem Qvervoltage Protection Testing Circuitry _Figure A
Object +24V1.3A
1.Graph 2.Values
—=A—— Input Volt. 115V
-==EF-= |InputVolt. 230V Ambient Operating Point [V]
36 | \ Temperature Input Volt. Input Volt.
h \ [°C] 115[V] 230[V]
\\ \ -30 31.23 31.14
g 34 ‘ M! -20 31.42 31.33
5 N |t -10 31.71 31.62
o e “
> 4 N Pl 0 31.89 31.80
5 Dt :\ 25 32.52 32.43
§ < N 60 33.42 33.33
30 \ \ 70 33.71 33.62
' h, N\ - - -
AN N - - -
28 \ - - -
-40 -20 20 40 60 80 — - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 23 . BC - 10772
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5000+0.1%

0.0221.|IF?1 0%

% L 001

PE 4

Electranic 0100 Temperature Chamber
| N - LM ] |
»{ Switch » 1 Power Supply —T Electronic S L
AC Power DC Load
Supply Power Meter Cscllioscope
A
' |
: Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
AC Voltmeter DC A ¢ Ad
AG input Line . Power Supply mmeter justable
- = Load
PE 4
]
Effective value : )
. Leakage Current Effective Value of Voltmeter[V]
i Voltmeter A
Value 1% 0]
Figure B { DEN-AN )
. AC Voltmeter . . j
AC input Line Power Supply BC Ammeter Adjustable
— > —- Load

1.5k040.1%

| |
|
0.22uF+1,0%

Effective value Leakage Current Effective Value of Voltmeter[V]
Voltmeter Value [A] =
500 [O]
Figure B ( IEC60950-1 )
- 24 - BC - 10772
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Temperature Chamber

héteasdurlnq
IRBIES) boar
oo R
> Power Supply R W »|  Electronic
AC Power Power Mater 1T > DC Load
Fal -~
v
< 1 50mm> Oscilloscope
BW:20MHz
Ci= 0.1 pF
(Ceramic capacitor)
C2= 22 |F
(Electrolytic capacitor)
Figure C
- 25 - BC - 10772






