$55% 45118 THRRXFEFFR (T FR) Vol. 55 No. 11
2025 4F 11 H Journal of Jilin University (Engineering and Technology Edition) Nov. 2025

s KR R E S B H IR R SR 3
HEL YA 1 G A R

Frp LAY m g PO REA, e, 2L

(1. ¥ZAF RSB THE¥E, WX 710064;2. KX A% wF 5858 TH¥E, WX 710064;3. LA Z
RABHAX T £EFARAF, FwE 250101)

 EAFER M RANBELABENAGZERERR, TG E ARSI LEFRE
MEEANERERE T BB ER, B, AXBET AR KA THELNEE &
BENRAUBRET ., AR AARFFEEYU T E  BI T RABEM LR EE 58,4
HERHRAATREKET NABTRELZFRNENBRFER ML EREHEER HW
BEBNRGNEERFA,EA AR FHAENU T LM ETEBORS &G, KB %30 Bk
FHREBENL,AEH DO RERGAAEM; RE AAFBEXGEABRSF K BB MR
RAABFEHRTHEM . EREXN ML TEMNFEANBI R REFENREEZLTH T &, K
XRENAET ZEREFERNATLARG T 2%, RATHH B EFHN T EREME B
IR RGN

KEIR . mEAE ERRERA; MR BB EF AL, R R BEENBERE
RESES.U491.8  XEARER:A  XEHS.1671-5497(2025)11-3623-09
DOI:10. 13229/j. cnki. jdxbgxb. 20240224

Optimal scheduling of mobile power vehicles for highway self-

consistent energy systems in extreme weather conditions

LI Yan-bo',LLIU Miao-yang”, YANG Kai*,ZHANG Yun-rui',.LYU Hao-nan', WANG Qiu-cai’
(1. School of Energy and Electrical Engineering, Chang'an University, Xi'an 710064 China; 2. School of Electronic and
Control Engineering, Chang'an University, Xi'an 710064, China; 3. Shandong Traffic Planning Design Institute Group
Co., Ltd., Jinan 250101, China)

Abstract: Extreme weather in recent years has caused serious damage to the highway power grid system,
how to reasonably deploy mobile power vehicles is the current highway fault repair in the urgent need to
solve the problem. Therefore, this paper proposes an optimal scheduling method for mobile power vehicles
on highways under extreme weather. Firstly, the Monte Carlo simulation method is used to construct

mathematical models of ice-covering load, wind load and insulator flashover under extreme weather
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through historical weather data and actual line parameters, to obtain the vulnerability model of the

transmission line, and then to determine the fault conditions in the whole system. Secondly, the Monte

Carlo simulation method and the convergence condition of the objective function are used to find out the

optimal access point of the mobile power vehicle, and the mobile power vehicle is dispatched to improve
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the system resilience. Finally, the simulation analysis is carried out by using the data of the self-consistent
Key words: highway; self-consistent energy system; extreme weather; mobile power vehicle scheduling;

energy system of a highway service area in Xinjiang. The results show that compared with the commonly
=

used method of fixing the access point of mobile power vehicles, the dispatching method proposed in this
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paper increases the proportion of loads that are restored to the power supply by 12% , which enhances the
efficiency of mobile power vehicle and the resilience performance of the self-consistent energy system.
Monte Carlo simulation; resilience improvement
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Fig.1 Flowchart of fault scenario evaluation
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Fig.2 Flowchart for solving the optimal access point

of mobile power truck after disaster
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Table 1 Actual distance length and travelling

time of the line

e PR/ EIEAT S8 FBRBAT
km ff [E] /min KHD Fif ] /min
1.1-1.2 13.3 8 13.3
1.2-1.3 15 9 15
1.3-1.4 15 9 15
1.4-1.5 16.7 10 16.7
2.1-2.2 21.7 13 0.5X0.6 21.7
2.2-2.3 18.3 11 18.3
2.3-2.4 18.3 11 18.3
3.1-3.2 15 9 15
3.2-3.3 15 9 15
R2 AR E RS
Table 2 Failure time and failure point
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" R ] / s i a]/ s Ff ] / s A/ B i ] / e

h h h h h
1 - — 220 23 — — 454 41 — —
2 35 13 313 22 — — — — 434 51
3 331 1.2 419 23 — — 497 42 518 5.2
4 161 1.4 283 2.1 391 3.3 446 4.1 526 5.2
5 39 14 — — 430 33 — — 496 5.1
6 162 1.3 273 21 — — 427 41 — —
7 — — 331 22 383 33 — — 474 52
8§ 295 14 325 23 — — 438 4.1 452 5.2
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Table 3 Probability of line failure due to disasters

i B WAL A R e B AL A R
1.1-1.2 0.236 3 2.3-24 0.1947
1.2-1.3 0.217 6 3.1-3.2 0.148 2
1.3-1.4 0.1913 3.2-3.3 0.1397
1.4-1.5 0.169 1 41-4.2 0.1415
2.1-2.2 0.2213 5.1-5.2 0.167 3
2.2-2.3 0.207 4
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Fig. 5 Frequency distribution of optimal access points
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Table 5 Average lost load ratio corresponding to

different access points

A 1.4 1.5 2.4 3.2
TR MMRE 0.2826 0.2773  0.2678  0.2532
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