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Abstract: The bipolar low voltage DC distribution system has the advantages of flexible load access and
high operation reliability. In order to minimize the number of power conversion stages and improve the vol-
tage balance ability of bipolar buses,a self-balancing isolated DC-DC converter suitable for bipolar low vol-
tage DC microgrid is proposed. Firstly, the topology and modulation strategy of self-balancing isolated DC-
DC converter are introduced, and the self-balancing mechanism and commutation process of positive and
negative pole DC voltages under unbalanced load conditions are analyzed. Then,based on the working prin-
ciple of zero voltage switching and the requirement of output current ripple,the design of balance induc-
tance parameters are optimized, and the neutral point potential offset caused by unbalanced load DC bias
is derived. Finally,an experimental prototype is built to verify that the proposed converter can balance the
voltages of the bipolar buses under the conditions of the unbalanced load of two DC poles or even the no-
load of one DC pole.

Key words: bipolar low voltage DC microgrid; voltage self-balancing; DC-DC  converters; balance inductance;

pole voltage balance;zero voltage switching
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Fig B1 Prototype of bipolar DC-DC converter
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Table B1 Electrical parameters of prototype

ZH HfE
VaeL 200V
Voutr 95V
Voutz 95V
Vou 190V
BB A Cool 500 pF
k 17:17
L, 3 puH
Li. Lo 500 pH
D 0.95
L. Le 500 pH
Cns Cp 20 pF
TF R A 10kHz

TELEDYNE LECROY
SrirETyadto

ir, ip: 5A/iv
50V/div

Vy, Va:

t: 0.02ms /div
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Fig.B3 Experimental waveforms under balanced load condition(R;=R;)
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