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Optimized dispatch of microgrid based on improved sparrow search algorithm
LI Fei, CHEN Yongdi, WEI Xiaocheng, ZHANG Jianhua

(College of Electrical Engineering and Automation, Jiangsu Normal University, Xuzhou 221116, Jiangsu, China)

Abstract: The optimal dispatch of microgrid is essential to improve the efficiency of renewable clean energy production and ensure
the stable performance of the power system. Aiming at the optimal scheduling problem of microgrid, this paper proposes a mixed
strategy improved sparrow search algorithm. Firstly, the microgrid optimization dispatch problem is converted into a
multidimensional function optimization problem, and the constraints are established. Secondly, the population is initialized by using
the sinusoidal chaotic sequence, and then the learning coefficient and variation operator are introduced in the position update stage.
Finally, the adaptive ¢ — distribution and dynamic selection probability are imported to improve the search ability of the sparrow
search algorithm. Through the simulation experiment of standard test function and the solution of the optimized dispatching model of
microgrid, this paper verifies that the proposed algorithm has higher accuracy and faster convergence speed.
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Table 1 Experimental parameters setting
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PSO €, =C,=2,w=09
GWO a N2 3B F] 0

SSA ST = 0.8, PD = 0.2, SD = 0.2

ST = 0.8, PD = 0.2, SD = 0.2
Vmux = 1’ me = _1
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Table 2 Benchmark functions

Al PRI 33 JLH AU
F1 Sphere [ -100,1007% 0
F2  Schwefel2.22 &4k [-10,10]% 0
F3  Schwefell.2 Mg [ -100,100]% 0
F4  Schwefel2.21 [ -100,100]% 0
F5 quartic [-1.28,1.28]% 0
F6 Rastrigin Y [ -5.12,5.12]% 0
F7 Ackeley £ [-32,32]% 0
F8 Griewank [ - 600,600]% 0
F9 Kowalik k4 [-5,5]* 0.000 3
F10 Shekel A [0,10]* - 10.153 2
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Table 3 Functions test results

SZiitE RE GWO PSO SSA MI-SSA

SEEME F1 1.39E-27 4.32E+02 7.41E-33 6.16E-270
F2  9.58E-17 4.10E+01 4.71E-30 3.15E-145
F3 251E-05 1.31E+04 1.18E-15 5.02E-272
F4  5.10E-07 9.54E+00 1.00E-08 1.43E-137
F5 1.95E-03 6.91E-01 5.69E-04 1.36E-04
F6  1.95E+00 2.23E+02 0.00E+00 0.00E+00
F7  1.05E-13 9.17E+00 1.72E-15 8.88E-16
F8  2.18E-03 7.31E+00 0.00E+00 0.00E+00
F9 521E-03 1.02E-02 4.05E-04 3.12E-04
F10 -8.798 27 —8.758 782 —6.924 33 -10.153 17
WiEZ F1 1.89E-27 2.13E+02 3.54E-32 0.00E+00
F2  7.46E-17 2.25E+01 1.92E-29 1.62E-144
F3  4.81E-05 6.68E+03 3.12E-15 0.00E+00
FA  4.65E-07 2.69E+00 5.11E-08 7.71E-137
F5 9.80E-04 1.76E+00 3.69E-04 1.12E-04
F6  2.96E+00 2.95E+01 0.00E+00 0.00E+00
F7  1.64E-14 5.30E+00 1.50E-15 3.94E-31
F8 5.88E-03 1.61E+01 0.00E+00 0.00E+00
F9 8.41E-03 9.11E-03 1.57E-04 1.75E-05
F10 2.24E+00 2.55E+00 2.46E+00 1.80E-04
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Table 4 Relevant parameters of each distributed power source
AR BEIRAW O ERR/KW HTRRR/KW JEHLAH/ (KW « min™")  BIT4EP SR/ (0 - kW)
PV 20 40 0 — 0.010 0
WT 40 20 0 — 0.298 0
MT 65 65 0 10 0.031 0
FC 40 50 0 2 0.087 0
BT 40 20 =20 — 0.001 2
x5 SEUHIRRE
Table 5 Pollutant emission coefficients
o . B T RYHEGR/ (g - (KW - h) ™)
bEE Y EUES AEBRR A/ (T8 - ¢7")
MT FC
Cco 0.011 0.048 0.001
NO 0.063 0.200 0.015
S0, 0.027 0.013 0.002
F6 NEEBEMNSH RT HREMBENBRSE
Table 6 Time—of—use electricity price parameters JC - (kW - h)™! Table 7 Initial parameters of sparrow population
g1 R ER B ZH Bl
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Fig. 5 WT, PV and load output E6 MAHLIIL
Fig. 6 Cost curve comparison
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N7 B I 2 4 B Il .
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