%60% 1MW Bo% X @ kK OF F Ik Vol.60 No. 1

2026 4 1 H JOURNAL OF XI"AN JIAOTONG UNIVERSITY Jan. 2026

MmRXKES THEAKBERIERS
}-‘_:L,\J\lﬁ1t1‘tﬂ}#ﬁ

O, KB, Pl BREENET, BT, AT, R
R KRRV SRR T & N SR REE A IR E . 710018, ViU 2. KEKERIES
AR TR, 710064, PE%; 3. IR MR BT BEE A A BRA R, 250101, ¥Fm)

FE . AL R R A A Mk R AR E 5 & ik N B4 3R B ) R 4k R Rl R e i R R E AR R, F B
RJe B AT RPERMEG M IR T —FE B AW (TN)-% ) W (PN) 484 F % ) Z i AR B
ERRMRACAE 7 . 2 A E TN A= PN A LR TN-PN #546 WAL 450 L AL HEH
EMH R AR AR ZHT ?#%%be#?ﬁ%#%w%ih%%,%%IJ M3k R A BEATH DL VA BROR
K %W & ;4 B Dijkstra F Ao MR LR RS HREZFMELRAERLEA, KB RE RLAEBL;
BHTHESREABALRRAAHMERERITRER ST RAES A, &R RW . FFRMEAL
RAEFEWAMFNGHER T ERBREN I ~2h TRKEEL LS KEATE T RFTRLE
BHT 5. 95U 2.2TY , WA ZEFEATREMEFRSG4T 31.38%H 16.28%, Tt —F 425
J 2 PR AR B R e B ik N B SRR BT

KEIWF . AR AL Mo R A ; Xl M- \%j]ﬂ%%/\ﬂ%,}’f xR R R

RESES. U418 XEERERD: A

DOI: 10.7652/xjtuxb202601019 X EHS: 0253-987X(2026)01-0190-11

Optimized Emergency Resource Scheduling Strategy for Highway
Self-Consistent Energy Systems Under Extreme Weather Conditions

LI Yanbo'*, ZHANG Yunrui’, YANG Kai’, CHEN Churun’, LU Haonan®,
WU Qisheng®, CHEN Junshuo'**
(1. Key Laboratory of Shaanxi Province for Development and Application of New Transportation, Chang’an University,
Xi’an 710018, China; 2. School of Energy and Electrical Engineering, Chang’ an University, Xi’an 710064, China;

3. Shandong Provincial Communications Planning and Design Institute Group Co., Ltd., Jinan 250101, China)

Abstract: To address the severe damage caused by frequent extreme weather disasters to highway
traffic and power grid infrastructure in recent years, which leads to difficulties in post-disaster
emergency resource scheduling, this study proposes an optimized emergency resource scheduling
strategy for highways considering the coupled transportation network (TN) and power network
(PN). Separate models for the TN and PN, as well as a TN-PN coupled network model, are
established. An extreme weather model is constructed using historical meteorological data, and

the Monte Carlo simulation sampling method is applied to simulate fault scenarios, yielding the
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operational status under extreme weather conditions and the line failure rate curves. The Dijkstra

algorithm is employed to analyze emergency resource mobility paths and construct the scheduling

model, determining the optimal post-disaster scheduling routes. A post-disaster emergency

resource scheduling simulation is conducted using data from a self-consistent energy system on a

highway in Henan Province. Results indicate that the proposed optimized scheduling strategy

completes fault line repairs 1-—2 h earlier compared to commonly used schemes, increases the

average load recovery of fault loads by 5.95% and 2.27%, and reduces the time required to

restore normal operations by 31. 38% and 16. 28 %, further enhancing the efficiency of emergency

resource scheduling and the resilience of highway self-consistent energy systems.

Keywords: self-consistent energy system; extreme weather; transportation network and power network

coupling network; emergency resource scheduling
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Fig. 1 TN-PN coupling network frame
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Table 4 Characteristic parameters of extreme weather scenarios
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