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Optimal dispatching strategy of airport microgrid based on

the improved sparrow search algorithm
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Abstract:In the future, the airport power supply system will incorporate a variety of distributed power sources and
gradually develop towards the airport microgrid. In order to improve the operating economy of the airport microgrid,
the airport microgrid needs a more effective dispatching strategy. Under the background, an improved sparrow search
algorithm is proposed to improve the speed and accuracy of the traditional dispatching strategy. Firstly, the typical
airport microgrid is considered as the research object and an optimized dispatching model for the airport microgrid is
established. Then, the improved sparrow search algorithm is proposed which adds a non—linear change weight factor
to prevent the algorithm from entering local convergence. At the end, the proposed algorithm is employed to solve
the optimal dispatching of airport microgrid and it is compared with the basic sparrow search algorithm. The compar-
ative analysis results show that the proposed algorithm has the advantages of fast convergence and high optimization
accuracy, which can effectively reduce the operating cost of airport microgrid.
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Table 1 Related parameters of each distributed power supply

R BE) RRRLEA S RAIE/ i BT
¥k RK/KW  (Ot/ke) (kl/kg) A /%

PV 200 — — 0. 009 90

FC 100 2.43 22687 0.002 50

DE 150 7.05 42552 0.001 37

BT 30 0.003 7.=85,7a=99
wWT 150 0.031 88

K2 FTEHAAXHKARK

Table 2 Pollutant-related emission coefficient

WA, IR R HERCE/ (¢/ (kW - h))
5 Ye b Fh .
It/ FC DE
CO 0.011 0.012 0.05
NO 0.063 0. 000 1.20

SO, 0.015 0. 000 1. 60

Fx3 sEEUH LK

Table 3 Time-of-use price parameters

_ . WA HL A 4 / A%/
i Bt X3 Kl 43 . _
E/(kW « h))  (JG/(kW + h))
%~ 23:00—07:00 0. 395 0.215
08:00—11:00
i3 0. 875 0. 585
19:00—22:00
A 12:00—18:00 0.675 0. 465
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Figure 4 Daily power curve of load
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Figure 5 Daily power curve of photovoltaic and wind power
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Table 4 Comparison of solution results

H B 17 A /7T
GRS —
¥iE bR 2 I/ME
PSO 3 822.61 67.73 3 662.85
SSA 3792.37 53. 46 3 674.48
ik SSA 3 354.11 26. 49 3303.11
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Figure 7 State-of-charge change curve

100
80
60
40
201*

0 5 10 15 20 25

DI W

300
200
100

Iy kW

i [ /h
8 HSAXNELRE A HL
Figure 8 Distributed power output curve

100
80

W

0 8 1‘6 54
I 8] /h
B9 xzxmiwmk
Figure 9 Interactive power curve
I 7~9 Al F1,0~8 h Tt Mok B2 855 . Al
AR RE R A FL BTG 1 5 A2 O A T i) R ) e
FL Y AR 1 0 A2 B e L OB B B 5 DE 5 FC
i HH Iy SR LA AR A7 T 59~ 18 b G R BB A K, ] T

A= BB VR 2 HEL f AR T LG AR A g, fCH D SE A ) R
R EH,DE 5 FC JL A H J1. 40 F 4 FAR A
19~24 h /T 0 faf 36 K, H % IR B 55, o
[ K HL I L, DE 5 FC R I 73 2 6 s 35
th 38 3 75 R R B 0 W LAY ST AR T PN KL
J6 U B AR .

4 g5k

2SR R HL 3 B e I R B R TR
ST WL TR0 AL VR A R L R O R A 4 R
FERE AT RALSR AR . 2ot X H £y 205 00 15 59 1 4
5 W SIS IR A 48 2R v LA T 9 i S A A
I LR A 45 5 7 908 L S5 /M 39 7 22 7 1
THAb 2 5 T 0% Bk 10 £ e 90 3 1) 50 T 1
A A WL 1038 17 WA

LR e

(1] 2%, ERlEE . b 2. RN IR R B0 1R 5 OR B2 RE I

B e )] A L TR, 2018, 38(12) : 1-5+10.
LI Zan, WANG Zhaoxia, SUI Hao. Research on opera-
tional support effectiveness evaluation of military air-
ports system facilities[ J]. Ship Electronic Engineering,
2018,38(12) . 1-5+10.

(2] WiibA|. 5T CDEGS f 32 it it v 7 20T 3k i Uit 22 i
THUL#ES AT ). mE % . 2020,56(12) :221-225.
JIN Zhongfu. Analysis of power frequency electromag-
netic field of urban rail transit under AC power supply
mode based on CDEGS[]]. High Voltage Apparatus,
2020,56(12) :221-225.

(3] M XUE XL & . 7 80 1 T LA 25 =X v 1 2 2 3 vy
PRSI, IR HE AR . 2020,44(1) :126-128+131.
TIAN Lei.LIU Bao. LIU Xinyan. Design of new porta-
ble ground emergency star-up power supply for helicop-
ter[ J]. Chinese Journal of Power Sources,2020,44(1)
126-128+131.

(4] B 55, ARIT R, kA 4. 3 F 1l i I ol 9 1 3+ OF
FELT). B B LIRS 4249, 2020 (1) < 14,

YANG Xiugin,ZOU Kaifeng. YAO Benjun. Research on
design of HVDC ground support power supply [ J].
Movable Power Station &. Vehicle,2020(1) :1-4.

(5] sk Akt sk dk ol , 55, 56T 2 Fh i 2 J duB vk iy %
AR T B ) A O [T T E R AL T
Fe2£H2,2021,41(3) : 833-846.



40 GRS R - S - R - S NI SR 2022 4F 5 1
ZHANG Han, YANGJibin, ZHANG Jiye, et al. Multiple- trality in China’s energy and power system[] ]. Electric
population firefly algorithm-based energy management Power,2022,55(5) :1-11.
strategy for vehicle-mounted fuel cell DC microgrid [ ] ]. [13] MRE=H Hbh, X O 8. 5. ZE A RBIR R A N A R £ 1k
Proceedings of the CSEE,2021,41(3) :833-846. TR AR T Bk S R B[], & B J7,2021,49(6) .

L6] #ma, R Ak, e i, 5. ALY APU ML BE R 1Y 25 1-8.

e R G R B WIS T]. B TR M4 H, 2020,22(3) ; LIN Tingjun, DONG Kun,ZHAOQ Jianfeng,et al. Research
19-25. status and prospects of internal and external collaborative
YANG Ying, LIU Youbo, HUANG Yuan, et al. Re- optimization scheduling technology for integrated energy
search on allocation of off-gird photovoltaic-storage sys- system[ ] ]. Smart Power,2021,49(6) :1-8.

tem considering APU electric enemy substitution in civil [14] XUE J K,SHEN B. A novel swarm intelligence optimiza-
aviation airport[ ] ]. Power Demand Side Management, tion approach:sparrow search algorithm[]]. Systems Sci-
2020,22(3) :19-25. ence & Control Engineering,2020,8(1) :22-34.

[7] AREZOO H,MEHDI H S. Stochastic energy manage- [15] ZHANG X B,DON G, ABHISEK U. Rising and falling
ment of smart microgrid with intermittent renewable edge compensation based faster control strategy for
energy resources in electricity market[ J]. Energy,2021, hybrid energy storage system in PV microgrid[J]. E-
219:119668. lectric Power Systems Research,2021,190:106856.

[8] Blei, FAEMR ORLL4Y. 55, M L L R LR 5 (167 fiode, o pi 3, widr. 3 & EV 5 0] FF2E BE IR 19 5¢ 22 T
RRE PR m AL ] BUARZEEE,2016(8) 1 80-85. M REIR A B AR G [T ], W i BR e 5 HOR 24k, 2021, 36
MAO Longbo, WANG Weijun, MI Hongju, et al. Ana- (1):79-86.
lyze the current situation of U. S, military power supply HAN Feng, ZENG Chengbi, MIAO Hong. Study on the
support and measures to improve efficiency[ J ]. Conmil- energy management system of an electric vehicle and re-
it,2016(8) :80-85. newable energy in home micro-grid[ J]. Journal of Electric

(9] B—T] . 8. REMABRELREDELRRIT] P HE Power Science and Technology ,2021,36(1) : 79-86.

%32 ,2020(12) :177-178. (177 A B 8 1) 37 45, FOd N s A5 4% 2 09 B R AL 55
ZHAO Yike, LI Lei. Development trends and enlighten- LI AL T RS W ,2020,56(20) :36-45.
ment of U. S. army power supply[]J]. China Storage & GU Yanchun,LU Haiyan, XIANG Lei, et al. Adaptive
Transport,2020(12) :177-178. dynamic learning chicken swarm optimization algo-
[10] %R, FEAFm, ek, 6. F R AN IR s TR rithm [ J]. Computer Engineering and Applications,
T L ) RE LR RIT ST L) ). FL I 5 3 s AR R L 2020, 36 2020,56(20) : 36-45.
(8):98-102. (18] ZW[E R FRME W FiL Jy i S 05 T IR P 3l Ak 22 > 1Y
AN Juan, HUANG Cungiang, YANG Xi, et al. Re- ol A il A L AR B S gl P R LT L A S A
search on energy storage planning of qinghai distribu- 2,2021,58(9) :78-88.
tion network considering distributed power supply op- GUO Guodong. GONG Yanfeng. Real-time automatic
erating characteristics [ ] ]. Power System and Clean control algorithm of microgrid energy management
Energy,2020,36(8):98-102. system based on deep reinforcement learning in elec-
[11] B nfh . B0 25, 2ol A0t R 0d Bh 8 g B tricity market environment[J]. Electrical Measurement
s R me L)), s R RS F il 2020, 48 & Instrumentation,2021,58(9) ; 78-88.
(20):57-65. (190 REE, 20 A A5 A 25 5 A5 H P

[12]

CHEN Yan,JIN Wei, WANG Wenbin,et al. Multi-sta-
tion fusion power supply system to assist peak regula-
tion strategy[ J]. Power System Protection and Con-
trol,2020,48(20) : 57-65.

SRV UK A T A BB S A6 v AR IR E e v RS R i
72 B S it S o 1) AT 1. AP R HL g, 2022, 55(5) ¢ 1-11,
ZHOU Yuanbing, YANG Fang, YU Xiaoxiao, et al.

Realization pathways and key problems of carbon neu-

JH LA 3 Y Bl OB AR AL B LT . i R SR
4 ,2020,35(2) : 38-45.

YU Xueying, LI Huaqiang. YANG Longjie. et al. Bi-
level programming method for optimal sizing of grid-
connected DC microgrid system based on economic ef-
ficiency of enterprises and customer electricity experi-
ence[ J]. Journal of Electric Power Science and Tech-

nology.2020,35(2) :38-45.



