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Abstract In order to increase the use of electric vehicles (EVs) and minimize grid strain, microgrid using
renewable energy must take an important role. Microgrid may use fossil fuels such as small diesel
power, but in many cases, they can be supplied with energy from renewable energy, which is an
eco-friendly energy source. However, renewable energy such as solar and wind power have variable
output characteristics. Therefore, in order to meet the charging and discharging energy demands of
electric vehicles and at the same time supply load power stably, it is necessary to review the
configuration of electric vehicle charging infrastructure that utilizes diesel power or electric
vehicle-to-grid (V2G) as a parallel energy source in the microgrid. Against this background, this study
modelized a microgrid that can stably supply power to loads using solar power, wind power, diesel
power, and V2G. The proposed microgrid uses solar power and wind power generation as the primary
supply energy source to respond to power demand, and determines the operation type of the load's
electric vehicles and the rotation speed of the load synchronous machine to provide stable power from
diesel power for insufficient generations. In order to verify the system performance of the proposed
model, we studied the stable operation plan of the microgrid by simulating it with MATLAB /Simulink.
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[Fig. 1] Microgrid Configuration for EV Infrastructure
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[Fig. 2] Irradiance Assumption for PV Plant

EosgHbA 9] 232 Matlab/Simulink®] Power(3ph,
Phasor)&&-& ARSI ©o] £52 HYAA e
AFAM V) B AT, )5 ot 39 AL
(Vo Vo, Vo) 2 AR, 1, , 1) =o|AE AREst
of 349 REP) ¥ FRQAYE that 2ol AL
= UunHsl (6]

PjQ= gy (Vox [+ Vi £+ V) ()

*

I e 1.4 1o

ol IS
c -1

2~
AT

g71olA, 1,

(complex conjugate)°|t}.

ol

Fig. 29] YA div] B34 o] 8ES 10%= 7t
2w, 10MW LY 1€(86,400%) 59 &
A2 Fig. 33 2ot dARFo] 2 o, sigdd
< 5.26[MWhlE &E3ith

P(MW)

0 1 2 3 4 5 6 7 8

QMVA)

4 5 6
Al2H(sec) x10%

[Fig. 3] Output Power of PV Plant
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[Fig. 4] Wind Speed Assumption for Wind Plant
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[Fig. 7] Output Power of Diesel Generator
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[Fig. 8] Output Power of Diesel Generator
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[Fig. 9] Cases of Vehicle-to-Grid(V2G)
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