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Abstract: The AC-DC microgrid can effectively facilitate the applications of renewable energy sources. However,
the strong electrical coupling between the AC and DC sides caused by an interconnected converter complicates the fault
characteristics within the system, threatening the system’s safe operation. The traditional fault detection schemes based
on the fault characteristics may not have enough sensitivity or rapidity to meet the system’s fault detection and
protection requirements. Notably, the system exhibits significant fault characteristics before blocking the interconn-
ected converter’s IGBTs in the AC-DC microgrid. Therefore, with the combination of grounding schemes for the system

and the AC-DC microgrid’s electrical coupling characteristics,

Wi HE: 2023-09-21; fEEIEHEE: 2023-11-23; FKABH:

2023-12-04; MZEXBH: 2024-05-15

E&WH: FEE AP RIBUNT E E PR R SRR B
Ti H (2019YFE0104800) ; [¥ Z¢ [ 4K B} 2 K& 4 %% By 5t H
(52277193) ; LT (A E 22 A A T ) e I ¥R B 1 H
(23PJ1404000); T HEM AR BETR ()R FEBEA PR A AL
G VER B H

This work is supported by the National Key R&D Program of
China for Intergovernmental International Scientific and Techno-
logical Innovation Cooperation under the grant 2019YFE0104800;
National Natural Science Foundation of China under the grant
52277193; Shanghai Magnolia Talent Program Pujiang Project
under the grant 23PJ1404000; CATL Future Energy (Shanghai)
Research Institute School-enterprise Cooperation Project

the feasibility of a novel fault detection scheme for the
AC-DC microgrid based on the Hilbert-Huang transform
(HHT) spectrum and energy amplitude is explored, which is
aimed at the AC-DC system’s characteristics during the
transient process before blocking the IGBTs under fault.
Through simulation verification, it is found that the proposed
HHT-based fault detection scheme can realize rapid and
accurate identification of fault types for the AC-DC microgrid
within 2 ms, which effectively improves the safety and
reliability of the microgrid.

Keywords: AC-DC microgrid; interconnected converter;
analysis of fault coupling characteristics; Hilbert-Huang
transform (HHT); fault detection
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Tab. 2 Parameters of interconnected converter
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Fig. 11 Fault current under different fault conditions
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Fig. 12 IMF of current under different fault conditions
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