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Remark:

Unless specified the test condition shall be
Input voltage / Frequency: 230 [Vac] / 50 [Hz]
Load current: 43.0 [A]
Baseplate temperature: 25 [°C]
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1. Input Current (by Load Current)
Test Circuitry : Figure A
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2. Efficiency (by Load Current)

Test Circuitry : Figure A
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Value
Input Current [Aac]
Load
Current [A] Input Voltage
100 [Vac] | 230 [Vac] | 277 [Vac]
0.00 0.292 0.604 0.708
8.60 2.830 1.388 1.298
17.20 5.529 2.460 2.151
25.80 8.300 3.578 3.061
3440 [ 11133 4,732 4.005
43.00 14.066 5.902 4901
Value
Load Efficiency [%]
Current [A] Input Voltage
100 [Vac] | 230 [Vac] | 277 [Vac]
0.00
8.60 86.580 81.771 87.458
17.20 88.415 90.579 90.225
25.80 88.832 91.502 91.269
3440 | 88412 | 91.319 | 91.280
43.00 | 87795 | 90.983 | 91.282
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3. Power Factor (by Load Current)

Test Circuitry : Figure A
Graph Value
o Power Factor
0.900 Load
Input Voltage
oo Current [A] : :
0.700 100 [Vac] | 230 [Vac] | 277 [Vac]
0.00 | 0245 | 0.043 | 0.031
“ 0.500
860 | 0990 | 0864 | 0.770
0.300 17.20 0.997 0.945 0.900
0200 25.80 0.998 0.965 0.938
0.100
. 34.40 0.999 0.975 0.955
T 300 | 0999 | 0980 | 0.964
—e— 100 [Vac] 230 [Vac] 277 [Vac]
4. Leakage Current
Test Circuitry : See table Test Equipment: Simpson 228
Value
. . Leakage Current [mA]
Testing Measuring
Standard Circuitry Method Input Voltage Note
100 [Vac] 230 [Vac] 277 [Vac]
Figure B-1 Both phases 0.25 0.60 0.74 Operation
IECE2368-1 g One of phases 0.44 1.20 1.45 Stand by
Figure B-2 Both phases 0.25 0.60 0.74 Operation
g One of phases 0.44 1.20 1.45 Stand by
4
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5. Inrush Current

Test Circuitry : Figure A C1: Input Voltage (200V/div)
C4: Input Current (20A/div)

(100ms/div) (100ms/div)

@ Primary Inrush Current  :12.7 [A] @ Primary Inrush Current  : 36.3 [A]

(@ Secondary Inrush Current :27.9 [A] (@ Secondary Inrush Current :15.6 [A]
Remark:

A surge current flown into Line-to-Line capacitor (3®) would be excluded as primary inrush current ().

(DPrimary inrush current

(@Secondary inrush current
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6. Line Regulation
Test Circuitry : Figure A
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Change input voltage from 85 to 277 [Vac]

Value
Output Voltage [V
Input Voltage 0 ge V]
Load Factor
[Vac]
50% Load 100% Load
85.00 28.175
100.00 28.174 28.132
110.00 28.174 28.132
200.00 28.175 28.132
230.00 28.175 28.132
277.00 28.175 28.132

7. Load Regulation

Test Circuitry : Figure A

Graph
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Change Load Current from 0 to 43.0 [A]

Value
Qutput Voltage [V]
Load
Current [A] Input Voltage
100 [Vac] | 230 [Vac] | 277 [Vac]
0.00 28.200 28.196 28.184
8.60 28.192 28.189 28.18/
17.20 28.186 28.182 28.178
25.80 28.167 28.166 28.164
3440 | 28153 | 28.149 | 28.147
43.00 | 28128 | 28.129 | 28.129
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8. Ripple Noise

Test Circuitry : Figure C C2: Outputvoltage  (20mV/div)
BW: 20MHz

(5us/div) (200ms/div)

9. Dynamic Load Response

Test Circuitry : Figure A C2: Output voltage  (50mV/div)
Load Current 4.3 [A]<->38.7 [A] C4: Output current  (20A/div)

Load changes from 10% to 90% of rated
current.

(20ms/div)
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10. Rise Time Characteristics by AC ON

Test Circuitry : Figure A C1: Input voltage (200V/div)
C2: Outputvoltage  (10V/div)

Norm 100 ms/ Tighzs L

833 isa/s  -500.000 04 ms Sample

Input Voltage 100 [Vac] Input Voltage 277 [Vac]

Load Current 43.0 [A] Load Current 43.0 [A]
(100ms/div) (100ms/div)

11. Rise Time Characteristics with RC Signal

Test Circuitry : Figure D C1: Input voltage (500V/div)
C2: Output voltage  (10V/div)
C3: RC signal (10V/div)

Input Voltage 100 [Vac] Input Voltage 277 [Vac]
Load Current 43.0 [A] Load Current 43.0 [A]
(100ms/div) (100ms/div)

8
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12. Fall Time / Hold-up Time

Test Circuitry :

Figure A

C1: Input voltage
C2: Output voltage

(200V/div)
(10V/div)

Input Voltage 100 [Vac] Input Voltage 277 [Vac]
Load Current 43.0 [A] Load Current 43.0 [A]
(10ms/div) (10ms/div)
Graph Value
0 Hold-up Time [ms]
Loat Input Volt
0 Current [A] P Yomoee
100 [Vac] | 230 [Vac] | 277 [Vac]
é 150 DDD i i i
Efloo 8.60 102.5 144.9 197.4
i 17.20 52.1 73.5 08.9
> 25.80 32.3 4p.7 5.1
i 34.40 23.4 33.0 46,5
S U S R B00| 189 556 | 371
—e— 100 [Vac] 230 [Vac] 277 [Vac]
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13. Over Current Protection

Test Circuitry : Figure A
Graph Value
N I B N Load Current [A]
] Output
” Voltage [V] Input Voltage
y 100 [Vac] 230 [Vac]
Eé 28.00 46.688 48.538
2 . 26.60 46.578 48.537
o 25.20 46.582 48,537
5 22.40 46.913 48.549
) 19.60 46.871 48.566
Y T " 16.80 47.163 48,576
—100(va] = =230 [vac]

C4: Output Current (20A/div)

Intermittent operation occurs when the
output voltage is from 14.0V to OV.

Input Voltage 230 [Vac]
Output Short
(200ms/div)

10
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Value
Baseplate Input Voltage [Vac]
Temperature Load Current
[°C] Load 50% Load 100%
-40 74 89
25 75 90
80 75 89

The low input voltage protection is activated
on the condition of load 100%.

Value
Baseplate Output Voltage [V]
Temperature Input Voltage
°C] 100 [Vac] | 277 [Vac]
-40 36.160 36.160
25 36.450 36.460
80 36.570 36.570

P R POWERBOX
Mastering Power
A Cosel Group
B X | Gompeny
14. Minimum Input Voltage for Regulated Output Voltage
Test Circuitry : Figure A
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Baseplate Temperature [ °C]
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15. Over Voltage Protection
Test Circuitry : Figure A
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16. Conducted Emission

Input Voltage : 230Vac / 50Hz Load
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Table Conducted emission test result (230Vrms / 50Hz)

30.000
[MHz]

Frequency |Line |Level Limit Margin Pass/Fail|Remark
MHz dB(uVv) dB(pv) dB
QP AV QP  |AV QP AV
0.214(L1 41 412 631 531 19]  11.9|Pass
16.588(L1 40 36 60 50 20 14|Pass

Fig. Conducted emission test environment

12
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17. Figure of Test Circuitry

Temperature Chamber
cecrons || IO ——
P Switch g > Power Supply — ectronic
AC Power N DC Load
Power Meter
Supply o
Oscilloscope
A
v |
> Relay Unit
g
> DVM
Data Acquisition/Control Unit
Figure A Test circuity for general performance measurement
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Adjustable
) AC Voltmeter Power Supply DC Ammeter Load
AC InputLine - oa
—> B J > —> >
FG
1.5kQ+0.1%

@ 500Q+0.1%

0.22pF£1.0%

Effective Value of Voltmeter [V]

%T 0FBA0T

0.022uF£1.0% Leakage Current [A] =
° I I 500 [Q]

Effective value
Voltmeter

Figure B-1 Leakage current measurement (IEC62368-1, refer to IEC60990 Fig.4)

Adjustable
AC Voltmeter Power Supply DC Ammeter Load

AC InputLine > @ > N L 5

1.5kQ+0.1%

®— 500Q+0.1%

0.22pF+1.0%

%T 0FBA0T

9100pF+1.0% Effective Value of Voltmeter [V]

Leakage Current [A] =

500 [Q)]

0 20kQ+0.1% —{ 6200pF+1.0%

Effective value
= Voltmeter

Figure B-2 Leakage current measurement (IEC62368-1, refer to IEC60990 Fig.5)
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+Vout C‘D (\ ;
/\
Power Supply Load
c1 ce
-Vout ([\ 1 ?
300mm
|
— @
C1:0.1uF 1.5m 50 'DV'PVL
C2:47uF Coaxial Cable R
CR:?5:37220pF Oscilloscope
C3
Figure C Ripple voltage measurement (JEITA RC-9131D)

X601 Position

]
re2 () N
/ ON
OFF — RC
-S signal
Figure D Turn on by RC measurement
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