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Abstract

Abstract—Voltage 1n microgrids always have significant fluctuation because
output power of wind turbines (WT) and photovoltaic (PV) generators vary at
random. This paper investigates microgrids containing electric vehicles (EVs),
considering the EVs’ dual role of both “source” and “load”. Bidirectional flow
of EVs’ energy 1s made use of to keep voltage of the microgrid 1n stability. For
this purpose, a decentralized method based on gossip 1s proposed and com-
pared with the centralized method. The simulation results show although that
the integration of Evs can regulate the voltage effectively by both methods, the
decentralize method cost lower time than the centralized one.
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Particle Swarm Optimization (PSO) is used to solve the optimization problem above.
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ll. Decentralized method

Decentralized method 1s based on Start
Gossip Algorithm. It 1s shown 1n — 3 -
Fig. 1 . nitia iza 101N

Gossip Algorithm 1s a kind of dis-
tributed algorithm. During each
round of a gossip algorithm, every
node selects and contacts one or
more of 1ts neighboring nodes and
exchanges information with them.
Before the beginning of the next
round, the information 1s pro-
cessed locally and enhanced with
local measurements to create the
information to be exchanged. Calculate P’ |«
Two kinds of Gossip Algorithm 1s 7

used here. Algorithm 1 1s the sum- Calculate P*YM by
mation algorithm. It is used to cal- Algorithm 1
cglate the total power of all. elec- Rotarn 27
tric vehicles. Algorithm 2 1s the e
maximize algorithm. It 1s used to End
calculate the maximum value of
the schedulable capacity.

Calculate Cevi

Calculate C:;ax by
Algorithm 2

Fig.1. Gossip algorithm for volt-
age regulation

lll. Case Stud

For the microgrid shown 1n Fig. 4. , 4 scenarios are simulated.

Scenario 1: No EVs connected to the microgrid.

Scenario 2: EVs connected to the microgrid and charged or discharged uncoordinately.
Scenario 3: EVs connected to the microgrid and charged or discharged coordinately by Cen-
tralized method.

Scenario 4 EVs connected to the microgrid and charged or discharged coordinately by decen-
tralized method.
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Fig.2. Diagram of Test microgrid

Fig.4. Node Voltage 1n Scenario 2
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The computational time 1s 3.52s by centralized method, while it 1s 1.61s by the decentralized one.

IV. Conclusion

This paper investigates voltage regulation ability 1in the microgrid with EVs. And both
centralized and decentralized methods are used and compared. The simulation results
show that by the proposed decentralized method, the quality of voltage can be 1m-
proved significantly. And this method computes faster than the centralized one.



