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Abstract

Long-haul locomotive operations are a key organizational approach for enhancing the efficiency of
heavy-haul cross-line transportation on the National Energy Railway, reducing technical turnaround
times at hubs, and improving locomotive turnover efficiency. Compared to traditional short-haul
routes, long-haul routes are characterized by cross-company and cross-section operations, long run-
ning distances, and extended operational coordination chains. Their large-scale implementation de-
pends not only on locomotive traction capacity but also on systemic conditions such as facility and
equipment compatibility, the integration of safety regulations, locomotive maintenance support,
crew organization, and dispatch command. Drawing on the “current status-problems-solutions” an-
alytical framework, this paper first outlines the general management landscape of long-route oper-
ations on the Guoneng Railway. It then focuses on analyzing the constraints currently facing long-
route operations in areas such as equipment standards, operating regulations, cost settlement, loco-
motive resources, crew rest and recuperation, and cross-line dispatching. Based on this analysis, the
paper proposes supporting measures across five dimensions: “facilities and equipment, safety regu-
lations, locomotive operations, crew support, and dispatch command.” The study concludes that es-
tablishing unified technical standards and safety regulations at the group level, an internal simulated
market-based settlement mechanism, a system for shared locomotive resources and off-site mainte-
nance, a rotation and anti-overwork mechanism, and an integrated cross-line dispatch system are
key to supporting the regular, safe, and efficient operation of long-distance locomotive services on
the State Energy Railway. Methodologically, this paper adopts a case study approach, taking the long-
distance locomotive operation of the State Energy Railway as a typical case. Evidence is collected
through expert interviews, internal document analysis, operating data review, and problem induc-
tion. The analysis further draws on supply chain collaboration and network organization theories to
interpret long-distance locomotive operation as a cross-company, cross-functional, and cross-node
coordination issue. In addition, a simplified benefit-estimation model without disclosing raw opera-
tional data is introduced to evaluate the potential effects of the proposed measures through relative
indicators such as turnaround-time reduction, connection-time improvement, hub-throughput im-
provement, and locomotive-utilization improvement.
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Figure 1. Schematic map of the state energy group’s railway network
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#= 1. EREREAFARRERASHR

2Rk AT SHTA A PN
ToLk ke A YA 400K H&
WLEES UM71 UM71 UM71

(=

DOI: 10.12677/0jtt.2026.154047 542 ESLES TN


https://doi.org/10.12677/ojtt.2026.154047

Table 2. Subsidiary vehicle-mounted equipment manufacturers and equipment standards
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Table 3. Statement of expenses for long-distance transportation services by service item

%3 KEBBBAELTRBEMRST RS RER
i# 5 H L e e )
S B A B T
i
DA A, UL e
b | TARIRA L
e A R R R LA
AN
He R S5 AL TR RS
B

HRIEAHEN L A AR KR
SIS

2R 5 0 55 9l sl 771 9% ity
AT

2L R A 2 AIEEE TR AL TR AL VL NS,

HLEEA25] 3% RIS EFU AL HLERCR AL Jo/ i B

W HL 3% WL Jas B r LR T Ao Jo/ i B

AR5 B AISEE TN, LR R AL VL NS

Bk S5 2 AIBEETU AL AL JC/ME B T/ A

e 55 9% EHERT A G ZH 3t T g B To/
Lept/HLAET IR oo/ T A Bkt
FA PALLIAL: S
Kagpgfesresr  MAERESUKZBRM ANTERA  JUABEMAR  HORSE R R TEEAME

BORPRUR: MR8 [ 20 B B A Bk B I2 A L ZURFAE P 309 B0 7 SR B (R L P[] AR VI S B

EREATIRS P EHEE B P15 3 w) 23 4 AT b

6.4. SEUH FHEASBERIEEE

6.4.1. B3I BT & B AN B HH

(ELRFFILE S PP BRI AT T, SIFTREEM . 0. Wi s Gua M2, Mgz
H5—HUE VL . B S BARHL T  HARA . KB RIR S5, SATIEAIES . Bk
TG TR, b K5 5 LA AR e i B A BB

S 83 I BT R B A ML Ay 55, RS B LZE RSB A, 4 A
LA R AR DL S 0 T AR S LI LRI e TR, 11 17 P B Hh A T A
FOBLZE, G AR L TR VRCE BT A A R R SN, I S
I T AME.
6.4.2. FIEKZHEBRERETR

KRB BB AT R . SESE ML I, Rithl i B R RAE IR, S Khs . i, ME. s
RIE R ORISR . GEP IR 7 B g BB — B, 1 LUK AR RIB AT BB HLAEHEAR IR
Rz A WA N, T G — TR AT Mt

I, REESh IR TN, BB AEAT IR A LR IHAT IR A BN, (eI, S
TLMRARIES A T ACH TS 4, B0 2 FOHLE (0 R U (R4, 38 L 2 o ] B
G T RE AT

DOI: 10.12677/0jtt.2026.154047 546 BB EEFW/N


https://doi.org/10.12677/ojtt.2026.154047

6.5. tiitFFELAMEERHIRIEETE

6.5.1. HILFFEASELEIZ

KAZ B TS5 U AR IR LR B S AT IR B PR B A2 — RIS A A FIETR, BIFEifT & AR AT
[ B 5 5 R e 55 4 4y e, 8 FIX B fb e &% R RSB A RIET, BI[F—T%
R BE AL N [F) A R B XL, S BRSO I I (AR RE . RN 455 5 FE IS AT IR H) L £k IR
FFRRE . FINLAARFE R AN B A

e 55 B I N7 B e AS BRRF AT JE L TIUAAE , AR R B 2 I 57 X AN [ X SRR B RF . KK
EHI BARMTEZER. LK) BURERIE. FIEFITE A EMN 2RER Y A& . iR A % IE 1T
SO SRS, $RTH RS USRI T R AL B e

6.5.2. tRACHEBEHRIFBGB S HEBE

ZEHIEINFIBATE. S5 AN Bt RERE SRR, $UERA SR HEETER], S e HEEER
FMAERATE . HEPETHRI N RSB A S AR . MYBIERT IR) L fp Rt (B AR S HERLIN, R D
ARSI, B 3R 55 BEUEUR I R

17 7 A A AL it 3R 55 DR P R R 2 o L™ A 425 ) S 68 AR ) A R THELSRRIN 18, %4230 B PR AL BT 52
HIPUE I F 2 HEAC 1 WA M st BEatife . N D SRR S 0L, L T B 46 P ) AL L G i 2 2 (]
FORTEAR IR S 16 D0 T U0 BE I He B, J8E S 57 25 3k

6.5.3. TEFRFIESEMAERE R

AR K RS IR FH, ARBHITEABMBN, HiESaAEIEHK, 55724 H Vs,
— IR SAEMARHERAT . HARM S8 T HUER RIS TR, 18 FAMNE ST e pLE AR
W MBS, HE %A IE A, FRIRI. TRERRESAYK.

EEXHE MR TR, RI7EMIMRE TS OCHETT p A AR AL T A E . NN LB R
MPE, & ahace, ENRRDE. TR S AT A bl B, MARRKEEERS. HAIWIERS. iEBt
TR A RD B AMEL . BEAFNRNER, RSB R, 125, MBS G R @, (RIERS
AR .

6.6. 1 — &L B R

KA S R P G — 4R . P E B BRAA TR . SR EE R v SV B LA
8, SERKZWIE TR SENEMN. 2 F DR, HasE 2R, YL RIEAMEER IR S .
FTnF MR ENERESATTRIFEE S, 5T PR PLER R EL &AL R ER S 24020,
WSS B B AR YA S R B TR ANH ffe . BREHERA, NItIEDE. BERE. 2
TRz LK I Sl A% AN 51 2k

FERATTRI Gy by SR RN AR P B4R 5 1w AL 95 B B2 AR, 44z ac i, A SUCAERML
ARG E, PrR o S OV Ak, B AR S NV RN . 1A m LG R i ]
AL PN TR, BRI GE1T . APLTAEAR SRR BRIt MRER S 33, R I
ERIREE RS R HEEL. PSS BORE ZMHATIL S iR iaE, ZREIERE. 20, B&. mim
FAHUIRAS, Bt A BARIE R 8, FFR LR ST -

i ER =R AR, ATSRELKRAS LG AL B KBNS IR AR M, b
NEV Ry, R KIS AT RS E MR AT P

DOI: 10.12677/0jtt.2026.154047 547 BB EEFW/N


https://doi.org/10.12677/ojtt.2026.154047

7. K3ZE&SEHE AT /E X L RO LS
7.1. EHMEE R

N G SR AR KR s AR SR A S AL T 4 B AT TR . A5 e A BT 58 P R AR AL 25
PRI TR] . BLAE P P e TR RL 2 4 A F I TR1 2 B0 100, RS2 St AR s A Ml 0 4% e 44 b il o 5
PLAE B TR BN RSB B 2T R IR IR i, R SO ST B St i AR X A2 4L, T Ui
DrB 8 It 78S £ 20

g A I 5 A A% o0 2 2R T

T =T,x(1-r) (1
R=(T,-T,)/T, x100% )
E=T,/T,x100% (€))

A, T RN KA St Al A S A AL I (RIS H, T s KA B St J (1 AL (B 4R H, o s ARk
BEARELG], R FoRmHESE, ERRBERE. 5 E KT 100%, Ut EAL [E] A o) 58 i is fm 4l
A VAR SN IR A

7.2. KIRZBSCHERIRMRMELER

MRS B S JEr bl R b . IR AENL AR e AR 35 50 . n o S M B % AN B2 T H A EE
FISEE AR, ASCRARAY EEEAT AL IAR . TSEEE R 4.

Table 4. Comparative calculation table of time and efficiency before and after the implementation of long-distance routing
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