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Abstract

A distributed control method with local information for islanded microgrids is proposed in this
paper. First, a communication network composed of agents is established, on which local informa-
tion is exchanged among agents, and agents compute setting points and regulate outputs of dis-
tributed generation at the next time step. Furthermore, a systematic method is presented to de-
rive a set of control laws from any given communication network. Moreover, it is proved that the
control laws not only balance the system, but also make the outputs of controllable distributed
generation proportional to their capacities. Finally, two cases are designed to evaluate the per-
formance of the proposed method. The simulation results show that the proposed methods can
maintain power supply-demand balance, and also can guarantee power dispatched proportionally,
when load demand and environmental conditions fluctuate.
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Figure 1. The control model for an MG, where partially controllable agents are indicated by circles, while controllable
agents are indicated by diamonds. Besides, the dash lines between the two layers indicate the relationships among agents and
their connecting DGs, and the arrows on them represent the directions of information transmitted
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Figure 2. The structure of the islanded microgrid
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Table 1. Setup and parameters of DGs and loads

#1.DG MAaHSRE
CEM A A 2 ] ik TN B
DG, 60 kW,0 kVar MPPT Load, 35kW,0 kVar
DG, 60 kW,15 kVar PQ Load, 35 kW,10 kVar
DG; 45 kW,0 kVar MPPT Load; 15 kW,20 kVar
DG, 55 kW,22 kVar PQ Load, 20 kW,15 kVar
DGs 30 kW,0 kVar MPPT Loads 30 kW,15 kVar
DGg 45 kW,35 kVar PQ Loads 35 kW,15 kVar
DG, 20 Ah V/F Load; 20 kW,20 kVar
DGgs 65 kW,30 kVar PQ Loads 25 kW,0 kVar
DGy 50 kW,0 kVar MPPT Loady 20 kW,20 kVar
DGy 55 kW,0 kVar MPPT Load,o 30 kW,0 kVar
DG, 40 kW,33 kVar PQ Load, 20 kW,0 kVar
DG, 70 kW,25 kVar PQ Load,, 20 kW,15 kVar
DGy3 40 kW,0 kVar MPPT Load; 20 kW,0 kVar
DGy 35 kW,20 kVar PQ Load4 35 kW,20 kVar




RESCK %

50 I
P
» 40 3
(& et e e N I S P
_30
KRN e N g
5 20p B e T, S
S 10 femmme” ok L —— e
% 0 Active power output 0T WTs (KW)[ ™™~
(]
—
° 40 L
230 —_— =
220
%]
ﬁ 10
0 Active power output of P|Vs (kW)
0 1 2 3 4 5 6

Time (s)

Figure 3. The outputs of uncontrollable DGs
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Figure 4. Simulation results when environmental conditions fluctuate. (a) The outputs of controllable DGs. (b) The line voltages,
the frequency in the MG and the outputs of the BESS. (¢)The proportions of the outputs of controllable DGs to their capacities
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