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ABSTRACT: The coupling among internal circuits within the
control system of the grid-connected inverter power supply is
intricate. When the system is unstable due to parameter
influences, the specific loops affected by instability parameters
and the mechanism of interaction between loops are not clear.
Based on this, this paper proposes a chimeric torque method
suitable for analyzing the power supply of grid-connected
inverters, elucidating the mechanism of multi-loop coupling
instability in the system under parameter influence. Firstly, the
algebraic differential equation models for each control link of
the grid-connected inverter power supply are established.
Simultaneously, a state space model transformation method is
proposed for the phase-locked loop to form a second-order
differential equation structure suitable for torque analysis.
Secondly, the chimeric torque topology of the reserved loop
structure is established, and a calculation formula for the
damping torque provided by each loop of the grid-connected
inverter power supply is derived. Then, the theory of mutual
excitation and competition between grid-connected inverter
power supply circuits is proposed, along with the introduction
of a design parameter influence circuit tracing method. Finally,
the path of mutual excitation and competition between circuits
under the influence of key parameters is traced, and the
multi-loop coupling instability mechanism of the inverter is

revealed.
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Fig. 1 Structure of grid-connected inverter power supply system
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Fig. 2 Oscillation instability diagram
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Table 1 Parameters of control system

ZH Hifti/pu ZH Hifti/pu
J 0.0161 Ki 0.1210
D 0.1607 K 1.2100
P 0.8333 Ki 1.2100
L 0.0260 K3 0.4132
Cr 0.1901 Ki3 1.6529
R 0.0826 Ky 0.008 3
Ly 0.0008 Kiy 0.008 3

Kqv 0.0010 Kys 15.5560

K, 1.2100 Kis 6222.5000
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Table 2 Main parameters of each mode of the system
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