%58 % 455 W B % X @ K ¥ ¥ K Vol. 58 No.5
2024 4F 5 JOURNAL OF XI’AN JIAOTONG UNIVERSITY May 2024

XAMGEEEENSEAKIREX
ZERERZMUAEHR

%;7'& ’ T:‘?xxz’ /E&T /\ ’ El‘K j\{%l
Q. KER¥FRFESHI TR, 710064, P2
2. KERFHFHERNTLEE¥EL, 710064, %)

WE. ARRBEPARTEAFRT AR ABERLEESH ARG GRS, A HiEABIRS K AT AT
R EEMRSFRERE A K AEAFATERMET AL RER B IR A B 5 X frd 44
EEVGENBRSREARRE%, ERAa L DR E bk A BTN A % 46 47 8 a7
AN B RREE AR AR AERARKAIBAEAIRK, ZERTPH. XSGR
A EFRAFARALT HRABMS R EZSMR ZAARAAEER, 43Sk ARIRSFR L5
SRR R REER AT T # AR R AR A RAE R PR ERS R A F A B A4
ITIE, SREAV T EGEEZRRBAZEATHERBE S, BRI A ey ks,
RAXB|GEMRRAGHR  IRBEAFNARELEREEAEET X AR F] KRR H kA0
Vo, e A B A AR T 11.52%6.0.70% , RAFFE B AL A A5 S A5 5L 69 6. 7%, Ik AR 45 %
Bo KRR EBRATRS,

KEBH: SEABME R HAER A7) Z RIR] F ok s RACA B B 4 &

mESES. TM734 XEEEEG: A

DOI. 10.7652/xjtuxb202405019 i%iﬁ%:0253—987X(2024)05—0200—12

Research on Optimal Scheduling of Integrated Energy System in Highway
Service Area Based on a Genetic Algorithm-Sequential Quadratic
Programming Algorithm

LI Jie' . GAO Shuang?. YUAN Boxing’ . ZHANG Yipu!

(1. School of Energy and Electrical Engineering, Chang”’an University, Xi’an 710064, China;
2. School of Electronics and Control Engineering, Chang’an University, Xi’an 710064, China)

Abstract: To achieve the vision of “carbon neutrality” and promote the integration of highway
transportation systems and new energy resources, the highway service areas is taken as the
research object. Considering four types of load demands, including electricity, cooling, heating,
and gas, a comprehensive energy system is developed for highway service areas, incorporating wind and
solar power generation methods and power-to-gas equipment. On this basis, a comprehensive energy
system optimization scheduling model for highway service areas is established, and the daily
forecast of wind and solar power and the daily consumption of multi-energy load are taken as input, and

the output of each equipment and the allocation of energy purchased are used as output, taking the
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lowest total cost as the objective function, considering constraints such as energy balance, equipment

safety, and operating status. A genetic sequence quadratic programming fusion optimization algorithm is

designed for the scheduling of comprehensive energy systems in highway service areas, and verified using

a typical summer day in a service area as an example. The results show that the scheduling system can

effectively accommodate renewable energy resources, coordinate the proportion of external electricity

purchases and gas purchases, and ultimately reduce costs. The scheduling results obtained using

the proposed fusion algorithm outperform those of traditional genetic algorithms and traditional

sequential quadratic programming algorithms, with cost reductions of 11. 52% and 0. 70%

respectively. The solving time is only 6. 7% of that of traditional genetic algorithms, with improved

independence compared to traditional sequential quadratic programming algorithms.

Keywords: highway service area; new energy resources; genetic algorithm-sequential quadratic

programming algorithm; optimize scheduling; power-to-gas
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Fig. 1 Schematic of the integrated energy system of the

highway service area
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Table 5 Changes in time and cost with generations in the

GA part of GA-SQP algorithm

GA U3 FERT /s SEA/TT
1 89 948.803 2
2 58 890. 659 0
3 65 1067.2299
1 51 890. 653 8
5 60 890. 653 0
6 62 890. 653 0
8 75 890. 653 0
10 123 890. 653 0
30 256 890. 653 0

1.3.3 SQP 5 GA-SQP £ #% /A Bf b3z
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15 min A4, L it SQP,GA-SQP 5 ¥k iy K fift #€
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