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Modeling and Simulation of an AC Microgrid
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Abstract: To investigate the operation characteristics of the microgrid, mathematical models of photovoltaic
system, energy storage system, and diesel generator are established based on the simulation software
MATLAB/Simulink. Further, a complete model of microgrid system is built with the modules in MATLAB/
Simulink. The microgrid system is simulated to reveal the effect of distributed power output on its
operation characteristics in different operation conditions. Simulation shows that the proposed model of
microgrid system accurately reflects the state of real microgrid system, and may provide a technical support
for the microgrid planning and operation.
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Fig. 1 The configuration of AC microgrid

B 1 B2 1 A /NXEA R 0.4 kV SCHFCHL
RELR BREZR 2 TG 0.4 kV AZTAFER . IERAE N
T, Wik K, K, FIE B as K, Wit sS e Mo
WZ AT 5 2 T rE X B A | T K, K BT
TE, G N J2 53 B AT | WK K, &, 2C Tl
ey e By 3 G A L B AR B W L U = e
B s, TR 2 K, K BT o r ) = S T | B
BEER Ko G /NX BT 7 e BC A LA
12 SHRKBIREDR

LA ORI A S E R A 3 Fhi|
IR BRSSO R A2 RES BT
HFEL RHL N 2 B R I H BEL A R A A8 LA (i PR
AL DL 2,

[

Im% 1.111[ R, L[’ k.

B2 StKmEit &R

Fig. 2 The equivalent circuit of photovoltaic cells
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Fig. 3 The simulation model of photovoltaic cells
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Fig. 9 Diesel generator excitation system
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Fig. 10 AC microgrid simulation platform
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Fig. 14 The active power of diesel generator

52.0
51.5}¢
51.0f
= 50.5}
= 50.0
D 49,5}
49.0+
48.5f
480 | | ) | ! 1 H H !
00 0510 1.5 20 25 3.0 3.5 4045 5.0
15 FLHF ] /s
B 15 ZRMBRREHE
Fig. 15 The system frequency of AC microgrid
JIRERBR , TS AT DI EIE AN ;0.1 s e D)
R, O R GEHL s RTE B RRGLERF T &
B AP IR e VRO B U (T
3) A R M IRIE AT, S s W 2R eI
BATTE 0.5 s I, T M Ul 2 Iz 4T, =i
HARILE 17-20,
H I 17-20 w0, e ) H O Rz A7 D)4 2 A
RTINS  RGERY LI AR R A T W A8 g 3l

ENIES

Z

osb—i i+ & i i i i i

0.0 051.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0
{5 B[R] /s

E16 THRHWEBEMRSEHE

Fig. 16 The system voltage of AC microgrid

00 02 0406 08 1.0 12 14 1.6 1.8 2.0
{5 B[R] /s
B 17 ZHBHEIHA

Fig. 17 The active power of battery

12

—_
(=
T

e

SR AL T3 AW
N

0 1 1 1 i i 1 i ! 1

0.0 02 040.6 08 1.0 12 14 1.6 1.8 2.0
)5 B bt 8] /s

E18 LmEHBEINEIHA

Fig. 18 The active power of diesel generator
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