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Abstract:

The aim of this paper is to monitor the performance of distributed generation (DG) units in a microgrid by
considering the interfacing converters to ensure efficient power distribution within the microgrid. A microgrid
model that integrates virtual impedances with a phase-locked loop (PLL) is introduced, followed by a novel
method for small-signal stability analysis of the microgrid. A virtual impedance tuning strategy is developed
using the Modified Honey Bee Mating Optimization (MHBMO) algorithm. Simulation was performed using
MATLAB/Simulink software, and results demonstrated that the microgrid voltage and frequency remained
within acceptable limits, and the microgrid stability index was significantly improved.
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Table (1): Inverter and controller parameters in 2-bus microgrid

Damping ratio ( %) Eigenvalues (Real £ j.Imag) Index
100 -7071712.453 + j 376.57 1,2
100 -2073878.819 + j 376.527 34

17.612 -1916.450 + j 107676.012 5,6
15.882 -1641.904 + j 10268.519 7,8
100 -7936.309 9,10
15.423 -835.148 + j 5382.051 11,12
15.321 -714.058 + j 4671.226 13,14
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99.66 -1483.247 +j 376.412 17,18
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15.91 -3.856 £ 23.736 26,27
26.241 -6.104 £ j 22.999 28,29
100 -5.962 30
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100 -50.001 +j 0.022 32,33
100 -50.001 +j 0.022 34,35
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Figure (9): Output voltage components of inverters in the 2-bus microgrid using the proposed control strategy (solid lines) vs.
method [34] (dashed lines)
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