VCCM600 Series 400Hz Operation

Application Note

POWER

Overview

The purpose of this document is to inform customers of the performance characteristics of the VCCM600 series power

supplies when used at 400Hz input voltage frequency.
The VCCM600 power supply characteristics are measured under various line and load conditions for both 50Hz and

400Hz.
Efficiency, Power Factor and input current waveforms will be measured over the load range for input voltages of

85\/RM5, 1 2OVRM5 and 22OVRM5.

Efficiency

The plots below compare typical efficiencies and power loss for 50Hz and 400Hz input voltages. The plots cover
VCCM600 series power supplies configured for their maximum output power configurations and derated output power
configurations. They include the full load range for 85Vaus, 120Vaus and 220Veus. All modules are adjusted to nominal
voltages and are equally loaded.

The list below shows the different configurations tested.

1. VCCM600-AAAA (Maximum power 500W)
2. VCCM600-BBBB (Maximum power 600W)
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VCCM600-BBBB
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Power Factor

The plots below compare typical power factors for 50Hz and 400Hz input voltage frequencies. The plots cover the
VCCM600 series power supplies configured for their maximum output power configurations and derated output power
configurations. They include the full load range for 85Vaus, 120Vaus and 220Vaus. All modules are adjusted to nominal

voltages and are equally loaded.
The list below shows the different configurations tested.

1. VCCM600-AAAA (Maximum power 500W)
2. VCCM600-BBBB (Maximum power 600W)

The input votage and current waveforms were also measured and compared.
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VCCM600-AAAA Power Factor
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Waveforms

VCCM600-BBBB, Pout = 600W, Vin = 120Vgws
50Hz 400Hz

. 5.004/ l 50.0v/ 0.0s 10008/ Auto f @ 0.0V l 5.004/ l 50.0V/ 0.0s 1000/ Auto £ @ 00V

VCCM600-BBBB, Pout = 600W, Vin = 220Vaws
50Hz | 400Hz

B 5004/ @ 100v/ 00s 10002/ Auto §f @ 00V B 5004/ @ 100v/

00s 10002/ Auto £ @ 00V
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Other considerations

e Customer should be aware that input to earth leakage currents will increase in proportion to the input voltage

frequency.

e The VCCM60O series has been tested to comply with MIL-STD-704F (Part 2) as shown below.

Phe N

ANCE - IMMUNITY

Elertrostatic dischamge

Padiated RF EM fislds

Precirnity fizlds from BF wireless cormmunications
equiprent

Electrical Fast Tmnsients/bursts

ecitation
Sumges

rables and power leads, 10kHz-100/MHz

Shipboard Electric Power, Valtage Spike Tes
Cordueted disturbaness indured by RF fizlds

2000z
Power Frequercy Magnetic Fields
Woltage Dips

Wioltage Sag Imnrnunity

Yaltage interuptions
Ajirraft Electric Power Charss ten stic

Fadiated susaptibility, 2lertric fizld, 2 MHzto 40GHz,

Corducted suseeptibility, Bulk cable injection, irmpulse

Corducted susceptibility, darmped sinusaidal tnsients,

Conducted susceptibility, power leads, 30Hz-150kHe
Corducted susceptibility, Bulk cable injection, 10kHz-

Radiated sus=ptibility, Magnetic field, 30Hz-100kHz

IECE1000-4-3
[ECET000-4-3

MIL-5TD-4s1F: RS 103
[ECE1000-4-4
MIL-5T O 1F: C5115

[ECE1000-4-5
MIL-5TO-4ETF: 5116

MIL-5T 1399, SECTION 3004
[ECE1000-4-6
MIL-5T D1 F: CH0n
MIL-5TO-4e1F: 25114

[ECE1000-4-8
MIL-5TD-461F: RS 101
[ECET000-4-11%

SEMI-F47-070eM

[ECE1000-4-11
MWIIL-5T D-704F

Test lewel 415K air, KW cantact
Test Lewel 3: (104 80MHz-2, 75 Hz) sinewave A 20% 1kHe

Test lewels as per IECS0601-1-22074 Table 2

200
Test Level 3: 2k Poweer, 1KY 1420 SkHzieds) & 100k Haedd)

Test Level 3: TkW -, 2KV L-E

Type1, 115V &0Hz single phass
Test Level 3: 100, 0,15 ta 20Mhz sine wave AWM 2086 TkHz

Test lewel 4: 308 /m 50H

8% 10, 0% 20ms, 0% 05: (Critenond)

A0 200mS (Critenon & at 2400 and Crterian Cat 1004

086 20m 5, 70% 05 5 80961 5809 105 90% continuous [Znterian A)
S0 200mS (Criteron A at 2404 and Criterion Cat 1004
Critenand is achigved for full power when Vin ==1600
Criteniond is ahisved at all input voltages when Pout <= 3500
06 2500300 ey e as per |[BCE0601-1-2:2014 (Critenon )

SACT02, 104,108,109, 110 (MIL-HDBK-704-2) &
SEF102,104,105, 109,110 (MIL- HOBK: 7od-6)

Conclusions

1. The VCCM600 Series power supplies show a small decrease in efficiency when operated at 400Hz input voltage
frequency. An additional 10% power derating is recommended.

2. The power factor can be severely reduced at 400Hz input voltage especially at high input voltages and low
loads. The data provided in this document should be examined carefully when specifying the VCCM600 series
in 400Hz systems.
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