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Abstract

The “14th Five-Year Plan” of the Ministry of Transport clearly puts forward the development plan
of a safe, convenient, green and economical transportation system, and the role of expressways as
an important part of the modern comprehensive transportation system cannot be ignored in the
development of the national economy. With the increasing mileage of expressways and electric
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vehicles, it is difficult for traditional expressway power supply methods to meet the needs of the
rapid development of modern expressways. Based on the traditional power supply mode and load
characteristics of expressways, this paper proposes a new type of combined power supply technol-
ogy scheme combined with new energy power generation, and optimizes the configuration, which
provides a new way for the upgrading of expressway power supply system.
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Figure 1. Diagram of low-voltage 380 V direct power supply system
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Figure 2. Diagram of high-voltage 10 kV indirect power supply system
2. B 10kV [ElEHE RS E

2.3. FHPEE 660 V 8

ke 3 fras, 660 VTR g LT S Alad A T P SRS AL A s 3 e Sl R T
HIMLKE 380 V HLAETH K 2 660 V, 8 JFIE L rU AL &S B S ooy, PR S o o L 22 380 V (L P A
XA TT RN BAET LR AE R, FLAERRIE T, TR — S b SR A R R

SR, XA AL BEAN T AR 2 6], Bk AN GRS AR X o [, el T30 J 3
HLT (TR AR T, B v 5T 32 2R B D A B A AL B RE MK . AE R ER B B B B3 5, RIS

DOI: 10.12677/tdet.2024.123005 46 LT ST N


https://doi.org/10.12677/tdet.2024.123005

Hf &

B RT e T BRI U ANAROE SN B I IR RS AT RO ARG . PRI, 6o i L R R e KN
PR 3 V0 B T, T RE R AN P A E it

SRR, 660V TR AL T AR R P AL RS L BE 0 SR TEE, (E B B Y
PEIIAIRR E PR BEEOR B o AESEPRIEHEIY, T ERAR BAR MR 7R e BUs B SR AL [8] -

B
Sl AR oy FRmILE R
ssov I @ 660/380V =
SGhEmeR| | | Y lowa
éxxwﬁmv e sco/sgoy 8 660/380V
10KVA | =>
= E==RS
WIS TS B . 9 [esia Rt 3 G318 BEiE
X / Hprra e ? "
W 7 © ‘ 4 B H Y] R BEL il 3 R

Figure 3. Step-up and down-voltage 660 V power supply system
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Figure 4. Diagram of wind-solar power supply system
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Figure 5. Diagram of a distributed smart energy-saving power supply system
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Table 1. Comparison of the advantages and disadvantages of traditional highway power supply schemes
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Figure 6. Block diagram of mains + solar photovoltaic power supply system
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