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ABSTRACT: The existing large-signal stability analysis of DC
based on Mixed Potential Theory (MPT)

predominantly emphasizes main circuit parameters such as LC

microgrids

filters, thereby complicating the assessment of the impact of
control parameters from source and load converters on system
stability. To address this limitation, this paper introduces a
novel large-signal stability analysis method for DC microgrids
that incorporates both source and load converters' physical and
control dynamics. Specifically, the proposed method
establishes an RLC controller virtual equivalent circuit model
with a comprehensive set of system variables by leveraging the
mapping relationship between converter control equations and
RLC circuits.

Power Load (CPL) model that accounts for the dynamic

Secondly, it proposes an enhanced Constant
characteristics of load converters, thereby mitigating the
conservativeness inherent in traditional stability analyses under
ideal CPL models. Finally, using MPT, the paper derives the
large-signal stability criteria and stability do-main for DC
microgrids and analyzes the influence of various system
parameters on large-signal stability. Simulation results confirm
that the proposed virtual equivalent circuit model accurately
captures the effects of both physical and control dynamics on
system stability. Moreover, the large-signal stability analysis
method based on this model and the improved CPL model
yields more precise stability boundaries and effectively reduces

conservativeness. Additionally, this approach can be extended
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to analyze the large-signal stability of multi-terminal DC

microgrids.

KEY WORDS: DC microgrid; large signal stability; mixed
potential theory; improvement of CPL model; controller

equivalent circuit
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Fig.1 Simplified DC microgrid
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Fig.2 RLC virtual equivalent circuit of control system
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Fig. 3 Voltage and current waveforms of different CPL

models under large disturbance
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Fig. 4 Dc microgrid equivalent circuit model
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Table 1 Stability calculation results under different
control parameters
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Fig. 6 Simulation results corresponding to Table 1

JERAESRIRS K B M aR1S5), TR S
g AL Ly, CPL kMG, RE4idmE M
WEkEBT, hHAREERS e R
[ —TEIR M I THLR, AR SE0
RifFRE M O AR R TIE. N TR S
e ey, A FEED) A0 B, DA
UERRE PR BE TS HEMA ZI ) H R gk e L gt . BT
ML A3 IS, Hh R R AL Raoop X 0.246,
HR(1S)THE AR E DRI 5N
P, <88.645kW (23)
H30(23) 1] LLE H R G K REAK 52 1 1E Th 2 6
BN Proax=88.645kW, EHUFE 2 B 2H 11 gk
28, Hrp A 2 AP (15), Ao E, AR
RS A7 45 R 7 B

*2 TRIGHRETREMITEER
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Table 3 Stability criterion calculation results
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