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Abstract - The imminent expansion of distributed generation by small-scale units associated with renewable sources - such as wind and photovoltaic — combined with the
increasing penetration of electric vehicles, highlights the strategic importance of DC microgrids. These systems conventionally adopt two main configurations: unipolar or bipolar.
Specifically, in bipolar DC microgrids, converters with multiple voltage levels or voltage balancer converters can be employed. These converters are designed to mitigate the
effects between the network terminals, particularly under load imbalance conditions. Hence, this work aims to contribute to a comparative analysis of the main non-isolated
voltage balancer topologies, highlighting key aspects such as efficiency, costs, voltage regulation, and current oscillations.

| Methodology |
L ¥
2V p ) 4 YA yr 2V 4
S; CJ_ > S CJ_ > S, g} D, > IL _ VCl VCZ Ll _ VinD
L; VI It ah N L; N ! Rl RZ f:gAILllLl
52 ¢ > CZ__ D; S> V D
—] T~ > _lﬁ} T~ > T —| > C, = C, = : in
V- VA d & 8 AVC11L1L1
1: Buck-Boost 2: Type 2 v
2 2V C3 l

- fsAVe,(Ry + R3)

»
SRS 2N
SRS 2N

1
SRS 2N

4

N\

2V

/1

C;
T~

_— N /\
IERE
S
V[
SR — 2\/\

| E ‘
. E "')I>"" G
Ve F- o w - -
+ + E
"
N
p-

C;
D, A s, |:] T~

SIG D; #Dz G
S '«‘ 4
(4
“F,
9: T

7: Interleaved Buck-Boost 8: Three Level Converter hree Level Dual Buck-Boost Ver +@ ACVA
Dt @t A
D
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\?2 Iy 6 —, * Conclusions - This paper presented an extensive comparative analysis of the most
5 10 % . ]%?// % % relevant non-isolated voltage balancer topologies, evaluating nine different structures
il S that can be employed 1n bipolar DC microgrids to mitigate voltage imbalance 1ssues.
Sos 9 3998 L | | - Timefns] | All topologies exhibited high efficiency under imbalanced load conditions. Notably,
C hroush ind : the Cuk voltage balancer achieved the highest efficiency and provided equalized
urrle nt.s t goug p 71n uctors n Voltage and current for power currents through the inductors. Additionally, this topology is not susceptible to shoot-
topologies 5 an switches 1n topologies 4, 6, and 9. through problems due to its structure. The Buck-Boost topology stands out for 1ts

simplicity, low implementation cost, and good overall efficiency.
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