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P-V/Q-f droop control strategy with virtual impedance for low-voltage
microgrid with multiple micro sources

MALI Qianping, CHEN Ming
(Institute of Solar Energy System, Guangdong Provincial Key Laboratory of Photovoltaic Technologies,
Sun Yat-sen University, Guangzhou 510006, China)

Abstract: The performance of load power distribution according to the proportion of DGs’ capacities to is very critical for
the stability and high efficiency of the low-voltage microgrid system with multiple micro sources in different rated
capacities. Due to the unbalanced line impedances, P-V/Q-f droop control strategy always has active power sharing issues.
The application of virtual impedance method can reduce this power sharing error, while it may lead to great voltage drop.
As a result, an improved P-V/Q-f droop control strategy based on the introduction of virtual impedance is proposed to
achieve a reasonable sharing of power according to DGs’ capacities and ensure the control stability of the voltage and
frequency at the same time. Finally, a low-voltage microgrid system with six specific micro sources is constructed in
PSCAD/EMTDC platform, where the simulation and analysis under various operating conditions and in
island/grid-connected mode are carried out. The simulation results verify the effectiveness of the control strategy
comprehensively.
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Fig. 2 Block diagram of improved P-V/Q-f droop control
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Table 1 Model parameters of microgrid system
AL BUEL N 380 V, AIHUE N 220 V
Bk BUE TSR A 50 Hz
PV1: 7k 4 kW

AV (6)

VAIN
o PV2: 7k S kW
IR e
PV3: Zht 6 kW
g BT1: %tht 7 kVAh(120 V 58.4 Ah)
it et
. BT2: %k 8 KVAR(120 V 66.7 Ah)
TR
m BT3: %4t 9 kVAR(120 V 75.0 Ah)
% 380 V: Ri=0.642 Okm, X;=0.083 Wkm
B 10 kV: R.=0.06 /km, X=0.191 /km

LOADI: P=10kW, cos ¢=0.90 (&)
ik LOAD2: P=10kW, cos ¢=0.85 (&)
LOAD3: P=10kW, cos ¢=0.92 (&)
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Fig. 4 System structure of microgrid with multiple micro sources
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Table 2 Droop control parameters of each DG

wo| oam | B K/ o'/ k! ffi

| Efl | kW | (kV/AW) | kvar | (Hz/kvar) kx:
PVI 4 | 2051 | 0.0024 1.132 0.006 0.6
PV2 | 5 | 2564 | 000192 | 1415 0.0048 2.0
PV3 6 | 3.077 | 0.0016 1.698 0.004 12
BTI 7 | 3590 | 0.00137 | 1.982 | 0.00343 0.8
BT2 8 | 4103 | 00012 | 2265 0.003 1.6
BT3 9 | 4615 | 0.001067 | 2.548 | 0.00267 1.0

HUE T P=20kW, Q=11.04 kvar
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