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Droop Control for Parallel Inverers in Islanded Microgrid
Considering Unbalanced Low—Voltage Line Impedances

Kyung-Bae Liml, and Jaeho Choi

Abstract - This paper investigates the droop control of parallel inverters for an islanded mode of microgrid.
Frequency and voltage droop control is one of power control and load demand sharing methods. However,
although the active power is properly shared, the reactive power sharing is inaccurate with conventional method
due to the unequal line impedances and the power coupling of active — reactive power. In order to solve this
problem, an improved droop method with virtual inductor concept and a voltage and current controller properly
designed have been considered and analyzed through the PSiM simulation. The performance of improved droop

method is analyzed in not only low—voltage line but also medium voltage line.
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Parameters Value
P, 8 [kW}
Qref 200 [Var ]

Frequency droop k,,
Voltage droop &,

—2x10° [rad/W]
—5x10"* [V/Var]

DC Link Voltage 750 [V]
PCC Voltage 380 [V] (Line to line)

Filter Capacitor, C; 15 [uF]

Filter Inductor, Z; 1 [mH]

Line Impedance | (DG1) 0.1 [Q], 0.1 [mH]
Case 1 (DG2) 0.05 [@], 1 [mH]
Line Impedance | (DG1) 0.1 [@], 0.1 [mH]
Case 2 (DG2) 0.2 [?], 0.4 [mH]
Line Impedance | (DG1) 0.8 [Q], 0.1 [mH]
Case 3 (DG2) 09 [Q], 0.4 [mH]
Switching Frequency (f,) 10 kHz
va K[ 0.2 , 500
K. p 0.8
Virtual Inductor(Z ) 0.7 [mH]
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(a) Output power sharing dynamic,
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