Smart Grid B¢ HL, 2017, 7(6), 459-472 Hans XM
Published Online December 2017 in Hans. http://www.hanspub.org/journal/sg
https://doi.org/10.12677/sg.2017.76051

An Improved Droop Control
Strategy for Micro-Grid
Inverter

Shuwei Liu!, Haiyun Wang?, Xiuping Yao?, Haining Zhang3, Yuning Zhang*

1Engineering Research Center for Renewable Energy Power Generation & Grid Technology Approved by
Education Ministry, College of Electrical Engineering, Xinjiang University, Urumqi Xinjiang

*The National Network of Xinjiang Electric Power Company, Urumgi Xinjiang

*The National Network of Chengde Electric Power Company, Chengde Hebei

*BOHAI University, Jinzhou Liaoning

Email: 985895397@qq.com

Received: Dec. 2™, 2017; accepted: Dec. 13", 2017; published: Dec. 21%, 2017

Abstract

In this paper, through the analysis of active and reactive power of traditional droop control algo-
rithm, the voltage and current double loop control strategy is introduced. The virtual inductor
causes the equivalent output impedance of the inverter into emotional, to provide a power equa-
lization effect by adjusting the impedance matching degree; an improved droop control algorithm
is proposed for multi-inverter parallel operation, and the influence of impedance on the circula-
tion is weakened by the droop control parameters setting. The simulation results show that the
improved droop control algorithm of multi-inverters parallel operation in micro-grid improves
the performance of multi-inverters parallel operation. The circulating current problem of mul-
ti-inverters parallel operation is effectively reduced, and the reactive power balance effect of mul-
ti inverters parallel operation is greatly improved.
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Figure 2. Schematic diagram
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Figure 3. Parallel operation equivalent diagram of 3 inverters with virtual impedance
introduced
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Figure 4. Capacitor current feedback control structure of inverter with virtual impedance
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Table 1. Simulation parameters of three inverters in parallel operation
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Figure 6. Experimental simulation waveforms of traditional droop control algorithm without inductive
virtual impedance. (a) Steady state current simulation results of 3 inverters in parallel operation; (b)
Simulation results of output active power in parallel operation of 3 Inverters; (c) Simulation results of
reactive power output in parallel operation of 3 inverters
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Figure 7. Experimental waveforms of improved droop control algorithm with inductive virtual im-
pedance. (a) Steady state current simulation results of 3 inverters in parallel operation; (b) Simulation

results of output active power in parallel operation of 3 inverters; (c) Simulation results of reactive
power output in parallel operation of 3 inverters

E 7. AN EMPE A TR AR SR B . (2) 3 AEERAKITITIMFR
SRRMELR; ()3 AEERFHESITHALBNNESER; (03 AEERHKTITHMEL

=+
TINGES
100 i
50
0
-50
-100
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 (
I —
(@
x 10
4
3
2 A=
1
0
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
I —
(b)
3x 10
25
2
15 — —
[
1
0.5
0
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
I —
(©

Figure 8. The simulation waveform of traditional droop control algorithm is as follows. (a)
Steady state current simulation results of 3 inverters in parallel operation; (b) Simulation results
of output active power in parallel operation of 3 inverters; (c) Simulation results of reactive pow-
er output in parallel operation of 3 inverters
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Figure 9. Experimental simulation waveform chart of improved droop control algorithm. (a) Steady
state current simulation results of 3 inverters in parallel operation; (b) Simulation results of output ac-
tive power in parallel operation of 3 inverters; (c) Simulation results of reactive power output in pa-
rallel operation of 3 inverters
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