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Abstract: Rail transit features high levels of energy consumption and carbon emission; therefore, transforming its energy structure
and developing a novel rail transit energy system with self-consistent energy supply become significant approaches for realizing
carbon peak and neutrality in China. In this article, we first review the demand for the integrated development of rail transit and
energies, summarize the current status and development trends of the integration, and analyze natural endowments for the integration
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in terms of solar and wind resources. Subsequently, based on the characteristics of electrified and non-electrified rail transits, critical
technology paths are proposed considering the natural endowments of renewable energies. Moreover, based on the assessment of self-
consistent supply potentials of new energies, a series of scenarios and methods are introduced. A roadmap and suggestions are
proposed for rail-energy integration development, aiming to a self-consistent energy system construct for rail transit. The suggestions
include: (1) encouraging technology innovation regarding green and intelligent rail transit to form a technology system for rail-energy
integration; (2) implementing major scientific and technological projects to coordinate the industrial layout of new energy and rail
transit; and (3) formulating support policies to create a policy guarantee system for green finance.
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AT B ADGAR B Rl & A JE a1, LLMﬁ
K PBHBE H AR BEIRTE ) FIREUR A, fR kiR S e
AR TR 2RI

(—) HRERBMAAHELXRENNE
BT, AR DX ISR AP 2 i o0 B
TZIX IS A [FAR SR B — RORAREZ X3, 5
B X I ERXIEIERE (30.7°N, 89.85°BE),
MK X B3k B (39.4°N, 90.3°E), I I[X Ik i% %
(35.3°N, 114.9°B), IVZ[XI#k (30.2°N, 108.2°E).
R AR G i 07 By s Bk 5ok
G RIS AR kG DL AR 55 0 AR il
A [24~26). BEAR SR EG 2L TR LE S E 4R T
AT ECRALE, BAnE &R E 7 A EE A
AR BE INLZE 425 Banh st 5Ot R &
FE I FH Ak % 20 % Jo] ] 25 1) A G AR 24 5 %%uw
5 CRA A & TR E ZE bl TRAT SR AL . ARk
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“Whx” Bir FHUBZIERS SRR S & R IR EFIRAG IR

G 3 I E A LR [18]:

(D BB HMAR R 7

P=n-S-R,-p Q)]

XD W, PONIEEEIARE T), n BT
&, SNPIEETIRTE BRI, R, A E
EEESTE, p NIGIRA AR

(2) BRI AR 7
P=(l,-c-R+L-c-Ry+l-c-Ry+l,-c-R,) -p (2)
X (), PONBUERSBLE LR 1, 1 L
Iy, LAY SIONIZE. T8, TI2K. TV 4R S X AT 4
BRI K, ¢ AFARAF T, R,
R« R,v RATHINIZE. TIZE, TMIZE. TVEHL X P
VIR .

(3) BRI S5 Bt ek th 7

P= (nsl-R1+n52-R2+ns3-R3+ns4-R4) -S,-p (3)
X B H, PONERERAR S W IR T, ngs
Nos Mg ny 7P HINIZE. TR I35, IVESRSTHEX
e BE, S, NS FYImAR . HEYE e K B AE
EEATRVR, ST 2017 SRR E R A Hb X Ak B O
R FTHIVPAG 25 5

(Z2) RFFKERBEFCABMEEIINE

1. ASRAAR 178 T30
e 2021—2025 4F 571 ZE 55 & {38 K 26 5 2k 2 )

12

=

210t
e~

e
<6
=

= 4
K 2
R

1 2 3 4 5 6 7 8 9 10 11 12
i 1R)/ H B
(a) It XGAR g

wn
S
T

JeR i F1/ (<108 kW-h)
=

(=3

1 2 3 4 5 6 7 8 9 10 11 12
e IR
(o) M X SR th Ty

El5 2017 FHRETFEBXHEE ($RER) SR HiFdE (18]
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FUBLOR 3 — 2, 21 25 T wole ok 1 = 1) ) A R0k
210%, HARKMRFEATL, Kk, 2025 E
T8 72 38 #is T H B OGR4 1 718 0.11x10° kW-h,
2030 4 K ik F) 0.27x10° kW-h, 2035 4 # ik F
0.44x10° kW-h.

B 2k B X RASE L DY 2K e s S IX 3k P 39 K15
— 3, SREE TR I AR 2 R 2k 3] 10%,
2025 4 B [E 31 A7 30 H a5 e AR 4 AT IE #
4.18x10" kW-h, 2030 4=K5iA%] 1x10" kW-h, 20354
BiE#) 1.66%10" kKW-h

B R B AR Sl B R A DU SO S XS G KA
L5 BRI I KB Ol — B Eal Tl AR
IR RN 10%, FHAbZAFRFEAA, 12025 4F
P Bk B R A5l e AR A ) Tk 3 2.77%10% kW-h,
2030 4 ¥ 15 B 6.62x10° kW-h, 2035 4 ¥ ik F
1.09%10° kW-h.

2. RV B A TIL

PRI [ bR REJR B O BE Se it [27], 2017 E R [
R EK BEVR T SR N 1.57x107 tee, Tt F 2030 E A
2.5x107 tee, #2050 44 3.29x107 tce. FKE KL AL
by X358 T )4k 2% FH R R SROTT DS i 2R A M S AR
P KA AR SR AL, R AT DU PRI =
AR H TS Y HE O A Bk T B A TR
20254, FREEEH B AARTIEIA 1.66x107 tee, £14
1.35%10" kW-h; 2030 4F, FREkESIz P H 17K
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hETIERISF 20224 $F24% F 38

Pk F]2.25%107 tee, 294 1.83x10"kW-h; 20354F,
e Bk B A R IS B 2.76%107 tee, 4N
2.24x10" kW-h [18].

(=) S®EgRMELXRKREE

ASCLGH REIRIBIE RN EAL TR R, T HIBRER AE
G SR ERR, WA ABEZER. HEEAE RN
JRCHESE 7 THI $2 Bk RE VR Al & () FOAE I B R TR H
PRAISEES [18]. %6, MRAEAK 15 FEREFRel s
BRI Rl R 7 AR AS R R B R A E 2025 4F
2030 4 2035 4F HHT AR IEIE IE ] 73 ik 2 10%-
20%- 30%. FRAEERERCAR ) R FFH AT TR K,
THE AN FR [ By IR B B VA 2R, dEim #5320
7] 2035 SRRk BB R dR Al A R 2R ) (LK 6) .

2022—2025 4 RAETFR AN G THAT 5 e Ho't
MR X, DL “R] AR B YR+ il BB+ R Y+
AREE RN ] AR BEYE-H R+ Y/ H D+
SLEe” BN E, LB BEREN19.5%.
RE VA HE N 15.6%. 1] FAREREL & VR A i 58 nl $2
BEE A T 77, B 3R B REAT) DA H Ak FL
T BEETREIHRROR B, Reig ik E .

2026—2030 4 FFLEHF R AT % FE i Hols
MBI Xk, B e g H 20X, DA
“NBENLATT B AR BB R N+ H A E 27 R “ AT
A BEVR Ak BE+ T O E+ Ay B BN

2022—20254
Bk . .
= FREBBIE R EF10%
X
i
3
| m
7 IS
#
- FIHLE 3 19.5%
- FIREE AR 15.6%
WHE: 2.384 57x107 t

SCHLA HE W R N 34.5% S H IR E N 31.0%.
A AR BEVR L A R A i RE TSR AL Thil itk — 25
W2, FRH RN BB REEHEIAS K
MRE R, RERGHE— iR E, BhJ)SCOlekEs ok g
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2031—20354F: FREEIF R A% /N HAG R 7t
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R PR AR VR RE LR /B A R T A
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