g @ ) #E A
55137 SHANDONG ELECTRIC POWER 2024451 41

DOI:10.20097/j.cnki.issn1007-9904.2024.04.008

2 b L1 AR 2 e ALRERL SRS G s AR 258
FOFLEER,E OMN,E OB, TEHK
(B M LELEdNE 2% S¥h  243000)

A EUR ORI EE S IR A RE A 2 MR RS 1, AT SE A O R B FNIE s AR, IR iz 48 H
THEREA AN B2 HEEIR T AL L, 2 R BRG AR R BORIET . O T2 A R Ui
HR RS, 200 1 B AR RS s A o 223 AR S Hh 0t i, 20 AT 45 28 22 i 111 AR e 2 O IR A , 18 B 20 HL 25
oy IR LI RE LB S T 0T o FErb, A s A 22 i 11 A4 phy T 2% v 1 22 () RH L S H G ] —RWE B2, R 8
o A AT 30 AT S 30 B 0 LR e s A B RO G AR B [l N A2 06T . 2 i 1 AR H i 4% i 11 22 TB) s A HH DR AP AE
M, 2 PEUR AR TAEEBAR A BRI o 8 58 AT A =0 T T 223 1 28 B i T IR IR UG T e 48 O 25 5
FERE A ZEA T X HE AT VIR A R G P S DA 3 s R e 2 8 0 TR R 1) 7 0, MR £ B TEAR S S S R AT

B ERE
SRR ¢ LU SRR ) 5 22 AR M 2 5 R SR 5 TR
FE DS TM46 XERFRIZAD: A X EHE:1007-9904(2024)04-0072-09

Overview of Multiport Converters and Its Decoupling

Strategies Key Technologies

LE Yu, XIA Zhipeng, WANG Yue, WU Xin, DIAO Chunyan
(State Grid Ma’ anshan Power Supply Company, Ma’ anshan 243000, China )

Abstract: The DC microgrid, combined with various forms of ports such as power supply, energy storage, and load, can operate in
islanding and grid—connected modes in various situations and is widely used to connect to the AC power grid. Multiple sets of
converters are connected in parallel to the DC bus, which will lead to redundancy system, complex control, and low efficiency.By
integrating multiple different forms of ports, multi-port DC converters have emerged.This article starts off the presentation with
the topology of multi—port converters and the overview of the derivatives of various existing multi—port converters , and then briefly
introduces their structures, and analyzes their function, advantages and disadvantages. With the merits of higher reliability and the
ability to achieve wide range voltage input and soft switching, the fully isolated multi—port converters, which are independent and
sharing a common magnetic bus, has been widely concerned at home and abroad.Due to the coupling of input and output power
flow between multiple ports of the converter, it has low efficiency. Three existing decoupling methods applied to multi—port
networks were introduced in sequence, and how to decouple them was compared and analyzed based on the corresponding
topology. Resonant decoupling achieves physical decoupling by constructing a resonant topology structure, which is relatively
simple and effective , with the good performance of transient and steady—state.

Keywords: DC microgrid ; multi—port converter; decoupling strategy ; resonance oscillation
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Fig.1 Structure of DC microgrid
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Fig.2 The structure of DC microgrid with multiple ports
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Fig.5 Two half-bridge half-isolated multi—port topology
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Fig.6 Three half-bridge half-isolated multi—port topology
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Fig.7 Energy storage multi-port converter in the hybrid

energy storage system
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Fig.10 Fully isolated half-bridge multi-port converter
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Fig.11 Network diagram of diagonal matrix decoupling
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