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Digital Load Sharing Method for Converter parallel Operation
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Abstract -

This paper presents CAN-based parallel-operation and load-sharing techniques for the

communication server power supply. With the load information obtained through CAN communication, each

modules performs its current control independently and the power unbalance caused by

impedance differences

of converter modules can be reduced. In conventional method, slave modules are controlled by master module.

On the other hand, the proposed load share algorithm uses the Multi-Master method. Therefore, accurate load
sharing can be accomplished by the reference structure of each module’s average current. Each converter has
two stages and it is separated into PFC, which is responsible for harmonic regulation, and LLC resonant

converter, which controls output voltage. To verified the performance of the proposed method, two 2KW

prototypes has been implemented and experimented.

Keywords : Load share, Parallel operation, LLC, bridgeless PFC, Server power
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Fig. 1 LLC AC modeling
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Table 2 Key devices of LLC Resonant Converter

Parameters Value[Unit]
1" FET FQA47N60
2 FET IRFP4568+2ea
fs(switching frequency) 50™300[KHz]
Main transformer EER4548(18:4[turn])
Aux Inductor PQ2625(24[turn])
Resonant Inductor PQ2625(7[turn])

Table 3 parameter of AC-DC Converter

2KW AC-DC Converter
Input Voltage 907265Vac
Vlink 3907410V
Output Voltage -43 7 -58V
Output Current 37.7A746.5A
PFCswitching frequency 60KHz(Fixed frequency)
LLC switching frequency 50KHz~300KHz
LLC resonant frequency 110KHz
MCU TMS320F28035
Communication Protocol CAN 2.0B
LeCroy
(103’\7;dw) — 3
\ \ \

)
Measire PEre(Cl) Prmesn(C3) PRMANC4) Pafren(cs) PSmean(Cz) Pomean(C1)
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Table 3 Steady-State Load Sharing Current

Iol[A] 11.17 20.92 31.61 39.85

I02[A) 10.64 21.45 31.19 40.32

Io/2 [A] 10.905 21.185 31415 40.085
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Fig. 14 Implemented hardware of proposed converter
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