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Load Current [A]

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

Model GHA500F-48
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry _Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 120V
—-—O—-- Input Volt. 230V Load Input Current [A]
10 Current Input Volt. | Input Volt. | Input Volt.
[A] 100([V] 120[V] 230[V]
8 \ 0.0 0.176 0.116 0.085
< \ 14 0.825 | 0675 | 0.481
—_— \\
g \ 2.7 1.501 | 1.236 | 0.708
- 6
3 ' g 4.2 2.290 1.900 1.039
5 /5\51 ) 5.6 3035 | 2518 | 1.344
g4 gL ] 6.9 3738 | 3.009 | 1.631
-~ - -© 76 4118 | 3407 | 1.787
. o N -
_o° N 8.4 4.564 3.769 1.967
\\‘ 9.2 5.009 4133 2.148
10.5 5.763 4.730 2.445
0 4 8 12 11.6 - 5.231 2.698
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Note: Slanted line shows the range of the rated
load current.

Model GHA500F-48
v Temperature 25°C
ltem Input Power (by Load Current) Testing Circuitry _ Figure A
Object
1.Graph —=A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 120V
——O—-- Input Volt. 230V Load Input Power [W]
1000 - Current Input Volt. | Input Volt. | Input Volt.
N A] 100rv | 120pv; | 230v)
800 \ 0.0 6.8 6.9 7.6
S \ 1.4 81.0 78.8 84.8
= 3 2.7 149.0 147.0 151.
2 600 O 8 o16
S ) 4.2 2281 226.7 227.2
= / N 5.6 3026| 3009| 2984
o 400 N
£ /V’ N 6.9 373.0 370.7 365.2
/ ] 756 4113| 4079| 4014
N
200 e 3 8.4 4556 | 4512 4431
'/r‘ N 9.2 500.4 | 4947 485.0
0 10.5 575.7 566.5 553.0
0 4 8 12 1.6 - 626.7| 612.0
Load Current [A]
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Model GHA500F-48
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry _ Figure A
Object
1.Graph —=A—— Input Volt. 100V | 2.Values
---EF-- Input Volt. 120V
—-—O—-- |InputVolt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
D A] 100[v] | 120(v] | 230v]
o —-BERRR8 o0 [ - - T
— a4 | B2 \ 1.4 83.3 85.6 79.7
X g, N
= o 2.7 878 | 890 | 864
e 76 : 42 89.2 89.8 89.6
E%J 68 5.6 89.5 90.1 90.8
A 6.9 89.5 90.0 91.4
60 7.6 89.4 90.1 91.6
52 N 8.4 89.2 901 91.7
5 9.2 89.0 90.0 91.8
44 10.5 88.2 90.0 919
0 4 8 12 116 - 89.7 91.7

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model GHA500F-48
Temperature 25°C
ltem Efficiency (by Input Voltage) Testing Circuitry _ Figure A
Object
1.Graph 2.Values
---FF-- Load 50%
—2%&—— Load 100% Input Efficiency
100 < Voltage [%]
N Y| Load 50% Load 100%
92 lﬁ-ﬂﬁ— .
<= 84 L N 100 89.4 89.0 %2
";‘ N 115 90.0 89.5
e 76 N \ 120 90.1 90.0
© L\ A 200 90.7 915
£ 68 N N
w M A 230 90.6 91.9
\x
60 264 90.5 92.4
5 N\ . 280 90.4 92.2
N \\ - - -
44 - S
50 100 150 200 250 300

Input Voltage [V]

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

% 1:Load 80%
X 2:Load 88%
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input voltage.

Input Voltage [V]

Note: Slanted line shows the range of the rated

Model GHAS500F-48
Temperature 25°C
ltem Power Factor (by Input Voltage) Testing Circuitry _Figure A
Object
1.Graph 2. Values
---fF-- Load 50%
—4A—— Load 100% Input Power Factor
1.0 I Voltage
5 LY - B\ V] Load 50% | Load 100%
0.9 - ) 0.999 0.999 1
5 100 0.998 0.999 X2
5 08 115 0.997 0.999
= 120 0.996 0.999
% 0.7 200 0.977 0.991
“ o6 230 0.962 0.984
264 0.946 0.978
05 280 0.901 0.905
0.4 >
50 100 150 200 250 300

%1:Load 80%
%2:Load 88%
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Load Current [A]

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

Model GHA500F-48
Temperature 25°C
Item Power Factor (by Load Current) Testing Circuitry Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
-=-=-F-- Input Volt. 120V
—=O—"- |nput Volt. 230V Load Power Factor
1.0 & — g — g_g_g_ i -\'-U_—B'- Current Input Volt. | Input Volt. | Input Volt.
[ = - X [A] 100[V] 120[V] 230[V]
09 1 1. N 0.0 0386 | 0495 | 0.387
5 08 lj d" \\: 1.4 0982 | 0974 | 0.767
S I / > 2.7 0.994 0.991 0.931
= 0T 4.2 0.997 | 0.994 | 0.951
5 o6 |/ \ 5.6 0.998 | 0997 | 0.965
o /II :\ 6.9 0.999 0.998 0.974
05 gy N 7.6 0999 | 0998 | 0977
04 84 0.999 0.998 0.979
9.2 0.999 0.998 0.982
0.3 ‘ 10.5 0.999 0.999 0.984
0 4 8 12 1.6 - 0999 | 0.986

BC-10745
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[20ms/div]

@®Primary inrush current

I @Secondary inrush current

21 The specification of the primary inrush current means that the surge current

to a built-in noise filter (0.2msec or less: waveform Q) is excluded.

Model GHA500F-48
Temperature 25°C
ltem Inrush Current Testing Circuitry Figure A
Object
‘Input Voltage 120V
Frequency 60 Hz
Input e AN\ Load 100 %
Current
[20A/div] @®Primary inrush current :
19.2A
oot \ /\ /\ /\ !/\ /\ /\ /\ /\ @Secondary inrush cur;egt A
Voltage \\ / \ ll \ / \\ / \\ \\ Ij \\ \ / \ ll \\ l/ \ @Surge current 3% 1:
[100V/div] V V \/ V V V V V u V V 258 A
Time [20ms/div]
Input Voltage 230V
\_ Frequency 60 Hz
Input - Load 100 %
o "
[20A/div] (DPrimary inrush current :
402 A
oot \ /\ /\ /\ {/\ ,\ /\ /\ /\ @Secondary inrush cur;e;t A
Voltage \\ / \ l/ \ / \\ I/ \\ \\ / \\ \ // \ / \\ /l \\ ®Surge current ¥1:
[200V/div] VARV VARV ERVIERVARYARLVAR VAR VARY) 492 A

BC-10745
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Model GHAS500F-48
Temperature 25°C
Item Leakage Current Testing Circuitry Figure B
Obiject
1.Results
[mA]
Input Volt.
Standards P Note
100 [V] 120 [V] 240 [V]
IECB0601 Both phases 0.08 0.09 0.17 Operation
One of phases 0.14 0.15 0.31 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-10745
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Model GHAS500F-48
Temperature 25°C
ltem Line Regulation Testing Circuitry _Figure A
Object +48V10.5A
1.Graph 2.Values
---EF-- Load 50%
——2A—— Load 100% Input Output Voltage
Voltage V]
50.250 N N \Y| Load 50% | Load 100%
49.750 A N 9 48.492 48.485 X1
= 49.250 N N 100 48.492 48.485 2
S 48.750 i o m 115 48.491 48.485
% 48.250 A il
9 \ 120 48.492 48.486
5 47750 N AN 200 48.490 48.487
3 47.250 N N 230 48.491 48.487
46.750 . N 264 48.491 48.487
46.250 N 280 48.489 48.487
45.750 \ A ~ - -
45.250
50 100 150 200 250 300

Input Voltage [V]

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

%1:Load 80%
%2:Load 88%

- BC-10745
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Model GHA500F-48
: Temperature 25°C
Item Load Regulation Testing Circuitry _Figure A
Object +48V10.5A
1.Graph —=A—— Input Volt. 100V | 2.Values
---E+-- Input Volt. 120V
—-—O—-- Input Volt. 230V Load Output Voltage [V]
Current Input Volt. | Input Volt. | Input Volt.
50.250 N Al 100[v] | 120[v] | 230[V]
49.750 N 0.0 48.492 | 48.494 | 48.497
= 49.250 3 1.4 48.486 | 48.489 | 48.493
;;:fw 48.750 PR ¥ - 2.7 48.485 | 48.488 | 48.491
§ 48.250 N 42 48.484 | 48.487 | 48.490
5 47.750 7 5.6 48.483 | 48.486 | 48.489
g 47.250 \‘ 6.9 48.482 | 48.485 | 48.488
46.750 N 7.6 48.481 | 48.485 | 48.487
46.250 N 8.4 48.481 | 48.483 | 48.487
45.750 ] 9.2 48.480 | 48.484 | 48.486
45.250 10.5 48.467 | 48.482 | 48.486
0 4 8 12 _ - - -
Load Current [A]
Note: Slanted line shows the range of the rated
load current.
- 10 - BC-10745
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Model GHAS500F-48
Temperature 25°C
ltem Dynamic Load Response Testing Circuitry Figure A
Object |+48V 10.5A
Input Volt. 120V
Cycle 1000ms
Load Current | |
10.5A / 50us
Min.Load (OA)<——> 4+ N
Load 100%(10.5A) T T
o | T V\A‘V\A'\A
1 V/div T T
4 ms/div 4 ms/div
Min.Load (0A)—— I I
Load 50%(5.25A) + 1
[ — . N\ A A~
o Lang T T (i V\ V T T 1
500 mV/div T +
4 ms/div 4 ms/div

Load 10% (1.05A)——
Load 100% (10.5A)

500 mV/div

4 ms/div

4 ms/div

-11-
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Model GHA500F-48
Temperature 25°C
ltem Ripple Voltage (by Load Current) Testing Circuitry Figure A
Object +48V10.5A
1.Graph 2.Values
—A—— Input Volt. 120V
—-—0O—"- Input Volt. 230V Load Ripple Voltage [mV]
200 Current Input Volt. Input Volt.
180 N, Al 120 V] 230 [V]
S 160 > Ny 0.0 15 15
= e e
a) i ¥
Q120 oY) :
3 100 ; o Q= 4.2 90 100
= I x N 5.6 105 110
5 80 [ /
g 7 ] 6.9 110 120
© 00T A / 7.6 115 125
40 11/ A 8.4 125 140
20 3 9.2 125 155
0! 105 130 165
0 4 8 12 116 145 180
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.
Ripple [mVp-p]
Fig.Complex Ripple Wave Form
- 12 - BC-10745
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Model GHA500F-48
Temperature 25°C
ltem Ripple-Noise Testing Circuitry  Figure A
Object +48V10.5A
1.Graph 2.Values
—A—— |nput Volt. 120V
——O—-- |nput Volt. 230V Load Ripple-Noise [mV]
220 Current Input Volt. Input Volt.
Y
200 \\\ 5 [A] 120 [V] 230 [V]
180 > ?74' 0.0 40 30
2 g 14 65 140
£ 160 _?H%'— .
o 140 [—@—=g" ,e;/ég ‘\ 27 85 135
R v ~ Pig S
2 120 | ~o= @2 \ 4.2 105 115
S 100 [ A N 5.6 115 120
Q- LY
S 80 | A& N\ 6.9 125 140
x -4 N
60 |~ n 7.6 155 150
40 : S 8.4 155 155
20 } - 9.2 160 170
0 ‘ 10.5 165 180
0 4 8 12 11.6 185 200
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.
Ripple
Noise[mVp-p]
N
Fig.Complex Ripple Noise Wave Form
- 13 - BC-10745
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Model GHAS500F-48

ltem Ripple Voltage (by Ambient Temp.) Testing Circuitry _ Figure A

Object +48V10.5A
1.Graph 2.Values

---E+-- InputVolt. 120V ‘
—2A—— Input Volt. 230V Ambient Ripple Voltage [mV]
250 < Temperature | Input Volt. Input Volt.
230 N N [°C] 120 [V] 230 [V]

= 210 ‘Eﬁg N -30 215 215
E 190 \ NC AN -20 195 215
o N\ \ 0 150 175
g 170 O\ — ] O
3 150 N ‘- ‘\ﬂ 25 130 165
= . \ 50 130 150
2 130 \ 8 i
g AN \\ -- - -
o N
X 110 N ~ - -

90 2 X \: ~ R -

AN
70 N N - - -
50 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-10745
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Model GHAS500F-48

Item Ambient Temperature Drift

Testing Circuitry _Figure A

Object +48V10.5A

Ambient Temperature [°C]

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

1.Graph —A—— Input Volt. 100V

---EF-- InputVolt. 120V

—-—O—"-- Input Volt. 230V
50.250 N N
49.750 AN \
AN N

S 49.250 2\ N

S, 48.750

8

S 48.250 N \\\

g 47.250 N \
46.750 N N
46.250 N N\

N AN
45.750 o\ N
45.250 AN
-40 20 0 20 40 60

2 Values
Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.

[°C] 100[V] 120[V] 230[V]

-20 48.330 | 48.347 | 48.349

-10 48.388 | 48.391 48.394

0 48.421 48.425 | 48.427

10 48.447 | 48.461 48.463

20 48.471 48.484 | 48.485

25 48.490 | 48.491 48.492

30 48.499 | 48.500 | 48.501

40 48.516 | 48.516 | 48.517

50 48.529 | 48.530 | 48.530

60 48.531 48.531 48.533

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

BC-10745
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1.Output Voltage Accuracy

Temperature : -20 - 50°C
Input Voltage : 115 - 264V
Load Current : 0 - 10.5A

Output Voltage Accuracy

Model GHA500F-48
Item Output Voltage Accuracy Testing Circuitry Figure A
Object +48V10.5A

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 (Ration) = x 100
Rated Output Voltage
2.Values
ltemn Temperature| Input Output Output Voltage Accuracy
[°C] Voltage[V] Current[A] | Voltage[V] | Value [mV] | Ration [%)]
Maximum Voltage 50 264 0 48.543
— +107 $0.2
Minimum Voltage -20 115 10.5 48.330
BC-10745
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Model GHAS500F-48

ltem Time Lapse Drift

Temperature 25°C
Testing Circuitry _ Figure A

Object +48V10.5A

1.Graph

50.250

49.250

48.250

47.250

Output Voltage [V]

46.250

45.250

0 2 4 6 8 10

Time [H]
Input Volt. 230V
Load 100%

* The characteristic of AC120V is equal.

2 Values

Time since Output

start Voltage
[H] V]

0.0 48.487
0.5 48.524
1.0 48.524
2.0 48.524
3.0 48.524
4.0 48.524
5.0 48.524
6.0 48.524
7.0 48.524
8.0 48.547

17
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Model GHA500F-48
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +48V10.5A
1.Graph
[ Load 100% Input Volt. 120 V ]
Output |} ( .
Volt.
[10V/div]
0
[ Load 100% Input Volt. 230V ]
Output (' i
Volt.
[10V/div]
0
Input
Volt.
Time [100ms/div] Time [10ms/div]
2 Values [ms]
Input VOIT. Time Td Tr Ts Th Tf
120V 470.0 14.0 484.0 16.8 3.1
230V 468.5 13.0 481.5 17.0 3.0
BC-10745
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Input Voltage [V]

This duration covers from Shut-off of input
voltage to the moment when output voltage

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

descends to the rated range of voltage accuracy.

Model GHAS500F-48
Temperature 25°C
Item Hold-Up Time Testing Circuitry Figure A
Object +48V10.5A
1.Graph 2. Values
---EF-- Load 50%
—2%—— Load 100% Input Hold-Up Time
1000 - Voltage [ms]
8 : V] Load 50% | Load 100%
_ X 90 32 20 %1
£ \ \ 100 32 16 %2
0 100 N S 115 32 16
ii EF'I-T\\----- -{3---0 \- - 120 32 16
= Vil 200 32 16
3 1 A‘Hfﬂ\ i il 230 32 16
X ™ 264 32 16
X ° 280 33 16
1 N
50 100 150 200 250 300

% 1:Load 80%
X2:Load 88%

BC-10745
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Model GHAS500F-48
Temperature 25°C

ltem Instantaneous Interruption Compensation Testing Circuitry Figure A

Object +48V10.5A
1.Graph —2A—— Input Volt. 100V | 2.Values

---EF-- InputVolt. 120V
—-—O—-- |nput Volt. 230V Load Time [ms]
10000 Current Input Volt. | Input Volt. | Input Volt.

g o [A] 100[v] | 120[v] | 230[v]
® ™ 0.0 - - -
E N
i= 1000 S 1.4 115 115 119
S 2.7 60 60 61
3 D 42 39 39 39
§ 100 —8B :
g \.\E\!_ S 5.6 30 30 30
8 N B 6.9 22 22 23
2 10 ¥e 76 21 22 22
3 8.4 17 20 20
:% AN 9.2 16 18 17
"g' 1 10.5 13 16 16
B 0 4 8 12 116 - 14 14

Load Current [A]

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

- 20 - BC-10745
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Model GHA500F-48
Minimum Input Voltage
ltem for Regulated Output Voltage Testing Circuitry _ Figure A
Object +48V10.5A
1.Graph 2.Values
--=-E-- Load 50%
—24&—— Load 100% Ambient Input Voltage
100 Temperature \Y|
X [°C] Load 50% Load 100%
80 l& N\ -20 74 83
— N\ \m
> @ -E0G--B AR -10 74 79
® AN
g 60 \\ N\ 0 73 82
E \ 10 74 85
5 N\ 20 74 87
o 40 5
£ \\ \\ 25 74 87
N\ \\ 30 73 87
20 \\ \\:\ 40 74 87
\\ 50 74 89
0 60 74 89
-40 -20 0 20 40 60 — N N
Ambient Temperature [°C]
Note: Slanted line shows the range of the rated
ambient temperature.
- 21 - BC-10745
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Model GHA500F-48
Temperature 25°C
ltem Overcurrent Protection Testing Circuitry _ Figure A
Object +48V10.5A
1.Graph 2. Values
———0 |Input Volt. 120V
=] Input Volt. 230V Output Load Current [A]
60 Voltage Input Volt. Input Volt.
\Y| 120[V] 230[V]
- 48 12.08 12.07
. N - ] ]
o 40 ~
(o)}
8 - - -
Ke)
S - - -
5 - - -
£ 20
3 - - -
0 — - -
0 4 8 16 — i j
Load Current [A] — R -
Note: Slanted line shows the range of the rated - - -
load current.
Intermittent operation occurs when overcurrent
protection is activated.
- 22 . BC-10745
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Model GHA500F-48
ltem Overvoltage Protection Testing Circuitry _ Figure A
Object +48V10.5A
1.Graph 2.Values
——A—— Input Volt. 120V
---EF-- InputVolt. 230V Ambient Operating Point [V]
Temperature Input Volt. Input Volt.
\ [°c 120[V] 230[V]
67 N N\
\\ \‘ -20 56.15 56.15
%: \\ \\ -10 56.79 56.79
£ \ N 0 57.37 57.37
o 63 N
o \ N\ 10 58.37 58.37
£
5 N N 20 58.84 58.84
g \\ S 25 59.08 59.08
59 N N 30 59.25 59.25
\\ \\ 40 59.95 59.95
\ 50 60.56 60.56
55 60 61.26 61.26
-40 -20 0 20 40 60 - - -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
23 - BC-10745
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Temperature Chamber

Electronic DDD .
Electronic A

Switch ;I Power Suppl I o
AC Power rover Het I Wer supply I\\ DC Load a1
ower Meter
Supply Oscilloscope

\ 4

y
Relay Unit

Yy V

> DVM

Data Acquisition/Control Unit

Figure A
. AC Voltmeter l Power Supply l DC Ammeter Adjustable
AC Input Llne_’ ;l ) Load
e 4
—-I 1kQ£0. 1% }
2
©
H
=]
0.015uF £1. 0% |5<
| |
b
Effective value Effecti Val f Voltmeter [V]
Voltmeter Leakage Current _ ective value o oltmeter
Value [A] — 1k [9]

Figure B ( IEC60601-1)
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