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

Model GHAS500F-15-SNF
Temperature 25°C
Item Input Current (by Load Current) Testing Circuitry  Figure A
Object ‘
1.Graph —A—— [nput Volt. 100V | 2.Values
--=-fF-- InputVolt. 120V
—:=O—-- InputVolt. 230V Load Input Current [A]
10 Current Input Volt. | Input Volt. | Input Volt.
\ [A] 100[V] | 120[V] [ 230[V]
8 Q 0.0 0.193 0.125 0.108
< \ 4.4 0.805 0.611 0.418
5 \] 8.8 1502 | 1106 | 0632
5 3 13.4 2.248 1.640 0.899
S TN 17.7 2959 | 2162 | 1156
e 4 P P E,E-—i\ 22.0 3686 | 2676 | 1412
T g N 24.0 4021 | 2919 | 1534
2 e o t\“ 267 4490 | 3251 | 1698
_/f o= 29.4 4958 | 3582 | 1.864
0 B 33.4 5708 | 4.086 | 2114
0 10 20 30 40 — - - -
Load Current [A]
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Load Current [A]

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

Model GHA500F-15-SNF
Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry Figure A
Object
1.Graph —2A—— Input Volt. 100V | 2.Values
---fF-- InputVolt. 120V
—=0O—-- |Input Volt. 230V Load Input Power [W]
1000 Current Input Volt. | Input Volt. | Input Volt.
\\ [A] 100[V] 120[V] 230[V]
\\ 0.0 79 79 6.9
800 N
g N\ 44 79.1 79.0 79.6
- \ 8.8 1492 1482| 1469
2 600
0? 2 134 2241 222.0 218.6
5 2~ \| 17.7 2952 | 2916| 2863
£ 400 A 22.0 367.8| 3624| 3550
i N 24.0 4016| 3957 388.0
200 /B/l N 26.7 4482| 4410 4310
m/# 29.4 4952 | 4870 4760
0 334 570.0 556.0 542.0
0 10 20 30 40 — - - .
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Model GHA500F-15-SNF
Temperature 25°C
Item Efficiency (by Input Voltage) Testing Circuitry _ Figure A
Object
1.Graph 2.Values
---EF-- Load 50%
—2&—— Load 100% Input Efficiency
100 Voltage [%]
\ I\ Load 50% Load 100%
92 __T____?ﬁ_.g——l@'é!’ =i 90 89.9 88.7 X1
|= 84 \ \ 100 90.4 89.5 2
X
= \ 115 91.2 90.2
- \
& 76 \ \ 120 91.3 90.5
.0
[&]
£ 68 \ 200 91.9 92.3
L \ 230 92.8 92.3
60 \ \ 264 93.0 925
A 280 93.1 92.5
52 \
44 \
50 100 150 200 250 300 31 : Load 80%
Input Voltage [V] 2 : Load 88%

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

-3 . BC-10903
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Load Current [A]

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

Model GHA500F-15-SNF
Temperature 25°C
ltem Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A—— Input Volt. 100V | 2.Values
-=-=-EF-- |InputVolt. 120V
——O—-- InputVolt. 230V Load Efficiency [%]
100 \ Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 120[V] 230[V]
92 =R R=83-0=0=% 0.0 _ ] )
B 3o SO oA .
— 84 \ 4.4 83.9 83.9 83.9
S N
.y \\ 8.8 88.9 89.4 90.4
£ 76 A 13.4 90.1 90.8 92.1
©
2 6 N\ 17.7 90.4 91.3 92.9
A\ 22.0 9.2 | 914 | 931
60 t\ 24.0 90.1 914 | 929
R 26.7 89.8 91.2 92.9
52 N
\ 29.4 89.5 90.9 925
44 334 88.0 90.5 92.3
0 10 20 30 40 — - n -
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50 100 150 200 250 300

Input Voltage [V]

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

Model GHA500F-15-SNF
Temperature 25°C
item Power Factor (by Input Voltage) Testing Circuitry Figure A
Object
1.Graph 2.Values
----- Load 50%
—&—— Load 100% Input Power Factor
1.0 —_— = Voltage
2SS N \Y| Load 50% Load 100%
0.9 ;@ ,;" 90 0.998 0.999 X1
. \ 100 0.997 0.999 2
B 0.8 \ 115 0.998 0.999
% \ \ 120 0.998 0.999
5 07 \ 200 0.974 0.991
o 06 \ 230 0.962 0.986
' \ 264 0.934 0.971
05 \ \ 280 0.862 0.914
0.4

1 : Load 80%
%2 : Load 88%

BC-10903
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Model GHA500F-15-SNF
Temperature 25°C
ltem Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —2A—— Input Volt. 100V | 2.Values
-=--EF-- Input Volt. 120V
—:—O—-- InputVolt. 230V Load Power Factor
_ C t Input Volt. | Input Voit. | Input Volt.
1.0 — = —g__reze_ urren nput Vo nput Vo nput Vo
09 P N [A] 100[V] 120[V] 230[V]
' !I e N 0.0 0.434 0.537 0.289
_ 08 ; 4.4 0.979 0.960 0.826
o .’7 l \‘
B b 8.8 0.993 0.988 0.911
S \
5 06 ,/ 1 A 13.4 0.996 0.996 0.949
z 06 7 / AN 17.7 0.998 0.998 0.965
O o5 [ \ 22.0 0999 | 0999 | 0975
04 al 24.0 0.999 0.999 0.980
l N
\ 26.7 0.999 0.999 0.982
03 N 29.4 0999 | 0999 | 0.982
0.2 33.4 0.999 0.999 0.986
0 10 20 30 40 — 3 - :
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10903
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%1 The specification of the primary inrush current means that the surge current
to a built-in noise filter (0.4msec or less: waveform ) is excluded.

Model GHA500F-15-SNF
Temperature 25°C
ltem Inrush Current Testing Circuitry _Figure A
Object
Input Voltage 120V
Frequency 60 Hz
Input - ~{ Load 100 %
Current
[50A/div] ®Primary inrush current :
208 A
@Secondary inrush current :
ot \ A A AA | AN LA con
Voltage \\ / \ / \ / \\ / \\ \\ / \\ / \ / \ // \\ / \\ @Surge current 3%1:
[100V/div] \/ V \/ f V V V V \/ V V 36.0A
Time [50ms/div]
input Voltage 230V
Frequency 60 Hz
Input Lo— Load 100 %
Current
[50A/div] ®Primary inrush current :
432 A
NN N /\ A /\ N /\ (@Secondary inrush current :
Voo AW AN AW AW AW A A AN/ P
e EmIVA VATV AVAVAYAVATRTAY on
Time [50ms/div]
- DPrimary inrush current
€) @Secondary inrush current

-7 -
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Model GHA500F-15-SNF
Temperature
Item Leakage Current Testing Circuitry _Figure B
Obiject
1.Results
[mA]
Input Volt.
Standards Note
100 [V] 120 [V] 240 [V]
IEC60601 Both phases 0.07 0.09 0.17 Operation
One of phases 0.13 0.15 0.32 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-10903
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Input Voltage [V]

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

Model | GHA500F-15-SNF
Temperature 25°C
ltem Line Regulation Testing Circuitry Figure A
Object +15V33.4A
1.Graph 2 Values
---EF-- Load 50%
—2&—— Load 100% Input Output Voltage
16.000 Voltage \Y
0, (1)
15.750 \ \‘ \Y| Load 50% Load 100%
\ 90 15.031 15.028 %1
S, 18.500 \ | 100 15.031 15.028 %2
S 15.250 115 15.032 15.029
S 15.000 B4 120 15.032 15.029
"g_ 14.750 \ 200 15.032 15.029
- A
3 14.500 \ \ 230 15.033 15.029
14.250 \ . 264 15.033 15.029
' L 280 15.033 15.029
14.000 \\ A . - -
13.750 }
00
50 100 150 2 250 300 X1 - Load 80%

%2 : Load 88%

BC-10903
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Model GHAS500F-15-SNF
Temperature 25°C
ltem Load Regulation Testing Circuitry  Figure A
Object +15V33.4A
1.Graph —aA—— Input Voli. 100V | 2.Values
===fF-- |InputVolt. 120V
——©O—-- InputVolt. 230V Load Output Voltage [V]
16.000 < Current Input Volt. | Input Volt. | Input Volt.
15.750 N [A] 100[V] | 120[V] | 230[V]
AN 0.0 15.035 | 15.037 | 15.037
5 15.500 N
2 N\ 4.4 15.033 | 15.035 | 15.036
)]
o 15.250 < 8.8 15.032 | 15.034 | 15.035
S 15.000 f=—B—"0—8-—8——R-8 13.4 15.031 | 15.033 | 15.034
5 14.750 \\ 17.7 15.031 | 15.032 | 15.033
3 14.500 R 22.0 15.030 | 15.031 15.032
N 240 15.029 | 15.031 15.032
14.250 \
26.7 15.029 | 15.031 15.031
14.000 ) 29.4 15.028 | 15.030 | 15.030
13.750 33.4 15.027 | 15.029 | 15.029
0 10 20 30 40 — n § :
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
10 BC-10903
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Min.Load (0A)«——
Load 100%(33.4A)

500 mV/div

Min.Load (0A)——
Load 50%(16.7A)

500 mV/div

Load 50% (16.7A)
Load 100% (33.4A)

200 mV/div

Input Volt. 120V

Model GHAS500F-15-SNF
Temperature 25C
ltem Dynamic Load Response Testing Circuitry Figure A
Object |+15V 33.4A

Cycle 1000ms
Load Current | |
33.4A/ 50us
1 ms/div 20 ms/div
1 ms/div 20 ms/div
1 ms/div 1 ms/div

Note : With recommended external capacitor 2200 4 F

-11-
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Model GHAB500F-15-SNF
Temperature 25°C
Iltem Ripple Voltage (by Load Current) Testing Circuitry  Figure A
Object +15V33.4A
1.Graph 2.Values
—2A—— |nput Voit. 120V
—+—=O—-~= Input Volt. 230V Load Ripple Voltage [mV]
200 T Current Input Volt. Input Volt.
180 R [A] 120 [V] 230 [V]
< 160 \ 0.0 20 20
£ 140 AN 4.4 35 35
a’ N\
S 120 8.8 40 40
3 100 134 55 60
> @ [\ 17.7 75 75
g % T A 22.0 85 80
60 & A 24.0 90 85
40 —a— ) 26.7 95 100
20 ¢¢” O 20.4 100 105
o | 33.4 100 110
0 10 20 30 40 ~ — -
Load Current [A]
Measured by 20 MHz Oscilioscope.
Ripple Voltage is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
Ripple [mVp-p]
Fig.Complex Ripple Wave Form
- 12 - BC-10903
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Model GHAS500F-15-SNF :
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure A
Object +15V33.4A
1.Graph 2 Values
—2A—— Input Volt. 120V
—:=O—-- InputVolt. 230V Load Ripple-Noise [mV]
200 T Current Input Volt. Input Volt.
180 \‘ [A] 120 [V] 230 [V]
160 \ 0.0 35 30
2 4.4 45 45
140 g "\ 8.8 55 60
3120 —arrE L\ :
o & 13.4 80 85
4 100 V-d N\
=] L N 17.7 95 95
o 80 Z \. 22.0 110 110
% 60 o \
-4 O 24.0 120 120
40 fr O 26.7 125 130
20 O 294 135 140
0 334 140 145
0 10 20 30 40 — - -
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.
Y
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 13 - BC-10903
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Model GHA500F-15-SNF
Item Ripple Voltage (by Ambient Temp.) Testing Circuitry  Figure A
Object +15V33.4A
1.Graph 2.Values
-=-=~E-- InputVolt. 120V
—A—— Input Volt. 230V Ambient Ripple Voltage [mV]
200 < Temperature |  Input Volt. Input Volt.
180 f \\ \: [°C] 120 [V] 230 [v]
< 160 ) \\‘ \ -30 140 160
£ AN -20 120 150
=140 —8—FN\ S
3120 VAN AN 0 115 110
£ i S - \ 25 100 110
&) AN —
3 . ol 50 90 90
g 80 AN N - - -
roa A\ \
X 60 N h - - -
40 N N - - -
N\ AN
20 N < - - -
0 A\ - - -
-40 -20 0 20 40 60 . - -
Ambient Temperature [°C]
Measured by 20 MHz Oscilloscope.
Note: Slanted line shows the range of the rated
ambient temperature.
14 - BC-10903
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Model GHAS500F-15-SNF

ltem Ambient Temperature Drift

Testing Circuitry

Figure A

Object +15V33.4A

Ambient Temperature [°C]

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

1.Graph —2A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 120V
—-—O—-- |Input Volt. 230V Ambient Output Voltage [V]
16.000 < Temperature | Input Volt. | Input Volt. | Input Volt.
15,750 o N [°C] 100[v] | 120pv] | 230(v]
N\ N 20 15.002 | 15.010 | 15.010
S 15.500 < <
N ~ 10 15.003 | 15.014 | 15.013
& 15.250 AN
g y < 0 15.004 | 15.010 | 15.011
g 15.000 10 15.006 | 15.015 | 15.016
5 14750 . A 20 15.022 | 15.024 | 15.025
5 N A 25 15.028 | 15.029 | 15.029
O 14.500 <
N N 30 15.031 | 15.036 | 15.036
14.250 N 40 15.034 | 15.041 | 15.042
14.000 oS N 50 15.035 | 15.044 | 15.044
13.750 AN 60 15.029 | 15.046 | 15.045
40 -20 0 20 40 60 — . - .

Note: In case of Input Volt. 100V, Load 88%.
Other case Load 100%.

BC-10903
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1.Output Voltage Accuracy

Temperature : -20 - 50°C
- Input Voltage : 115 - 264V
Load Current : 0 - 33.4A

Output Voltage Accuracy

Model GHA500F-15-SNF
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +15V33.4A

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 (Ratio) = x 100
Rated Output Voltage
2.Values
ltem Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ratio [%]
Maxi Volt 50 - 170 0 15.053
a>.<|mum oltage +96 0.2
Minimum Voltage -20 115 33.4 15.001
BC-10903
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Model GHAS500F-15-SNF
Temperature 25°C
ltem Time Lapse Dirift Testing Circuitry Figure A
Object +15V33.4A
1.Graph 2.Values
Time since Output
16.00 start Voltage
15.75 [H] M
5 15.50 0.0 15.027
o 15.25 0.5 15.030
o 1.0 15.030
= 15.00
o 2.0 15.030
2 14.75
5 3.0 15.030
£ 14.50
8 : 4.0 15.031
14.25 5.0 15.031
14.00 6.0 15.031
13.75 7.0 15.031
0 2 4 6 8 10 8.0 15.031
Time [H]
Input Volt. 230V
Load 100%
BC-10903




—CO$EL

Model GHA500F-15-SNF
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +15V33.4A
1.Graph
[ Load 100% Input Volt. 120 V ]
Output
Volt.
[2vrdivi] |
0 k
[ Load 100% Input Volt. 230 V ]
Output
Volt.
2vrdivi| L
0 \
Input
volt. ° \/
Time [100ms/div] Time [10ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
120V 527.0 16.5 543.5 17.0 1.3
230V 527.0 16.5 543.5 17.2 1.3
Output 0% A
Volt. 10M I l \
z - = N
”
Input
Volt.
BC-10903
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Model GHAS500F-15-SNF
Temperature 25°C
ltem Hold-Up Time Testing Circuitry  Figure A
Object +15V33.4A
1.Graph 2.Values
---BEF-~ Load 50%
—%—— Load 100% Input Hold-Up Time
1000 x Voltage [ms]
¥ " V] Load 50% | Load 100%
_ \\ 920 41 21 X1
E - \ \ 100 41 21 %2
g 100 y 115 33 17
= e \ 120 33 17
a Er---i53 -7
2 i 200 33 17
:,!ég o L il ﬁ"ﬁ 230 33 17
3 : 264 33 17
280 33 16
1 \
50 100 150 200 250 300 X1 - Load 80%
Input Voltage [V] 22 : Load 88%
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-10903
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Model GHAS500F-15-SNF
Temperature 25°C
Item Instantaneous Interruption Compensation Testing Circuitry  Figure A
Object +15V33.4A
1.Graph —2A—— Input Volt. 100V [ 2.Values
--=EF-- Input Volt. 120V
—=O—-~ Input Volt. 230V Load Time [ms]
. 1000 < Current Input Volt. | Input Volt. Input Volt.
£ = Al 100[V] | 120[v] | 230[V]
0E> N 0.0 - - -
[ 4.4 115 114 115
é 100 e S 8.8 60 57 59
g ~g X, 13.4 39 39 39
g e N 177 30 30 30
3 10 - 220 22 22 23
8 - 24.0 21 22 22
3 A 26.7 20 20 20
£ AN 294 18 16 18
[
i 1 334 13 14 14
£ 0 10 20 30 40 — - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
BC-10903
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Model GHAS500F-15-SNF
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry  Figure A
Object +15V33.4A
1.Graph ' 2. Values
---EF-- Load 50%
—4&—— Load 100% Ambient Input Voltage
100 Temperature Vi
N N
N, N\ [°c Load 50% | Load 100%
N\ N
80 N\ _A4 -20 73 77
> ™ B B T 0 N R 1 -10 73 84
o A \] 0 73 81
£ s ) 10 73
z \‘ \‘ 20 73 ::
2 4 N § 25 73 84
= AN
\‘ 30 73 88
20 \ 40 73 88
\ 50 73 80
0 60 73 81
-40 -20 0 20 40 60 = - -

Ambient Temperature [°C]

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

- 21 - BC-10903
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Model GHA500F-15-SNF
Temperature 25°C
tem Overcurrent Protection Testing Circuitry  Figure A
Object +15V33.4A ‘
1.Graph ‘ 2.Values
weeesewen()  Input Volt. 120V
——{ Input Volt. 230V Output Load Current [A]
20 Voltage Input Volt. Input Volt.
N \Y| 120[V] 230[V]
16 = 15 37.56 37.53
S" %mw{]
© NS — - ~
2 12 SN _ i -
(=)
g - - -
R - : :
5
a - - -
4 - - -
0 - - -
0 10 20 30 40
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current. :
Intermittent operation occurs when overcurrent
protection is activated.
- 22 . BC-10903
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Model GHA500F-15-SNF
ltem Overvoltage Protection Testing Circuitry  Figure A
Obiject +15V33.4A
1.Graph 2.Values
—A—— Input Volt. 120V
=--EF-- |InputVolt. 230V Ambient Operating Point [V]
21.0 » Temperature Input Volt. Input Volt.
\ \} [°C] 120[V] 230[V]
\\ N 4 -20 18.58 18.58
%20-0 = -10 18.75 18.75
§ A N 0 19.04 19.04
o ; \ 10 19.16 19.16
B 50 AN 20 19.45 19.45
2 ~ N 25 19.45 19.45
18.0 N N 30 19.57 19.57
\ \ 40 19.75 19.75
\\ N 50 19.98 19.98
17.0 60 20.38 20.15
-40 20 0 20 40 60 ~ - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
BC-10903
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Temperature Chamber
e === --
»|  Switch > ». Power Supply ; P Electronic —D(Fb;
N
AC Power DC Load
Supply Power Meter
A
v |
: Relay Unit
> DVM
Data Acquisition/Control Unit
Figure A
Adj
AC Input Line AC Voltmeter . Power Supply DC Ammeter djustable
> > Load

—| 1kQ+0.1% I

0.015plFI11.0%

%1 0FON0L

R

Ly Effective value
Voltmeter

|

Leakage Current Effective Value of Voltmeter[V]

Value [A] 1k [Q]

Figure B ( IEC60601-1 )
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