AHTESEIE - £ 03% - F03H -20244F 08 A  DOL: https:/doi.org/10.12349/ptc.v3i3.3151

Research on Risk Assessment and Emergency Management
of Electric Locomotive

Zhengyang Pan
Tianjin Electric Locomotive Co., Ltd., Tianjin, 300452, China

Abstract

In the contemporary social and economic system, the electric locomotive, as the core equipment of railway transportation, not only
carries a huge passenger and cargo transportation task, but also is the direct embodiment of the modernization level of national
infrastructure. With the advancement of the “the Belt and Road” initiative and the continuous integration of the global supply chains,
the efficient operation and maintenance of electric locomotives has become the key to ensure the unimpeded flow of international
logistics. However, in the face of complex and changeable market environment and increasing transportation demand, how to
effectively manage the outsourcing accessories supply chain and ensure its stability and emergency response ability has become
an urgent problem to be solved. This paper focuses on the risk assessment and supply chain emergency management of electric
locomotive external spare parts, aiming to provide support for improving the reliability and safety of railway transportation system
through scientific risk assessment of external spare parts and supply chain emergency management of electric locomotive.

Keywords
electric locomotive; outsourcing spare parts; risk assessment; supply chain; emergency management

F AT HLZE ZHMER KU VA S AL R 5% R B S TE 5%
& IERH
;ﬁ%bm¢ﬁW®ﬁ,¢ﬁ-%ENMQ

Hm =

EERACZFRRZT, BAMEEABREMOECES, FMUKEEEXGEREMES, F2EZABIEINRNL
K0 BRI, A “—a—%" 23S AR B AR 0 R A, B ML E W SRGEATE LR A T HiRE R
RpBATLA R, R, BN AL S TN TYHREL B R KGEBHER, wMAKXETEEINRAE L4, HRLIET
W g AL S, RAT —ABRFBRGFIA, HLRETEANELI RGN ESERE D &ER, il
Ao d PR R R R E S R4 B A E TR, ARHERIGER AL TERPE AT L5,

XHEIA
W AME; B RIeirfh; B rds; BRETH

1 5]

TEM AR R ZSBINE R, WL kS
MINENE, PESTAHIMAE, RS TS5 A
R, TR T KIS — RIS B i
fb. BEEBE BRI ST, e, A
BRI, DN AR B kB s (R TR, s il
TR E IR E A th bt > B RN, SRR S

[l

BRIk RN FERE AN T XS 2hEE, &
FEEASR TN ol . Yo rhlr . AR ) B
PRI L EIFREA S MR I R e . e
BRRE . AR DAERAERG SN, Snilassrts
B, nJRESERIEEh . BAEIE, FERNE R
MREE R AR IERIET, BRERNEFHRIAIE S
Wi, PRI, H AL 2 NEC PSS A S R ey i BT

TRUEPIRIR IR S EDR, CH R BN B A
HHREATECR, ARSI M BRSO R EINL A /Y
BT ERS TR, i, PRI AEE MR
K, HIHVAEZRY NS R S R SR b i T AT AR

[fEER-T] FEP (1989-) , 5B, PETIENXA, K
&, Tielh, MBHBHIER TAEED AR,

4

FEER BT,

2 AN ERIMLHFRIE

ROPLERIMICH:, RIRTER DI ENEIE. 45
HigzgdiEtd, mEf sosEmar R TNTLll) mE
PREAEE R R AL, X T MALREB Rk )
20, ES [N, BB SEamaEs IEHI RS Mtk
HE|EAFEM IR, JEiEaRE 22, RIS U



AHZESEIL - £ 03% - 034 - 2024 F 08 A

E=ke7s AUl ]I e i SN e i TR 2

EIMCHH 7> B RTAM S N EREBE TR Y, 2 IDREIX
5y, RECTSF AHURSEECH: . SR T2 HIshRaehd
. B ARG SE . HUMSSECInZ =S, 0%, TAtRILA
s s Es; B RRnZES WArEE . M
HU=HIFTT, Mol RS Aot Slsh RS
TThdth, s SUESEHL. HIshmeE; BB AShCanz=iA
AOE. METAE, WEZRPSRAGERESIRING. B2
RLEFERE A E FBOREDRANT bR, BRI S
SREZIEI TR T HRE R

TP ERTE GOSN 2023 FHUREER, RERI
R TE LD s R B, 7 R Tk, ER
BORSINZA T A s SR e, 5| T 3 2B & IR
o XRHIZEINRATTI AOUR RN b r S —
IR, R TR IS P TR T

3 BANMEZRIINEHEENR S

3.1 B REEFI

Bk RS R4 A DN E LBl T ALk, R
TN RS TR T SRR . BER R TEEATT,
BRI R TR R, R TR I SR
WES . REEEARRINES, (BN EEEEx, F8
AISFRIFNETS, INREGHT AR ETHEER R, TR
T, E{E ISO/TS 2216949 EFEBriRME, (HHSTHEA—,
THAMRE N et , srfEE AR, RimiER
ST AT Bk, RS, (BRSNS AR
B, RN T, SRS HEEZIR,
32 EEBHASKNA

5 BRI EENCR SEHE N CH. NEZ
B DR E R EERE ERP, SCM S5 258, SCOIT U
B AP SRR TIRE RS, temRaEE . (2
A4 AN RRED BB I, EEIMSIG S, Hhm
ARG EIN AGFRMEE, BRI ; A% DEE R
HTNHEH, o (g LRt SR 2
T, NEMNS; BOEZEE AR, IR R EEZ
BRI, TOEFRHE A | TSNS S0 F

4 B RN A XUBG A,

4.1 BANMEZIML IR 5]

L DB ZE 2SN KBRS i PR B 2 4 . =Rl
BITHOITT, ZERE IR BT IEHEFEER
Koz, A JRSHE AR AV E R AR AR . EEA DL XS

OB BT AR, s HiE ., FlEiRzE
FABRIRIRESS , AOGEMTILEMERE, bR RES A2 s,

QN FE NS RED . ILRB, THFHR
AT BORVEESE, IR, SEmpen AL .

Q@A HARTEHRH, RS, FELE

D CAnEdEINER ) . B RS, R R
5224,

@E ARG IMEERL. 550 BN,
CHERN I ARAR, FTRE SN PR AR

Ol BB (LR S BEAEH, Wiy, SEk
RIARBMNARZE
4.2 TSR R IR R R R D&

MRS TEbR AR R, B EBd R T B R
BARPBEARIL , — Melfias KU A& AE Y AT RE: ( Probability, P ) |
SCMARE (Impact, 1) DI XGEEEREE (Exposure, E) =4~
YT,

OrTRedErR (P) « B PIEEIE. TR L5
T, e KBS A A RO, anfin i 25— F 02 DRt
R AR

SMAREEEFERR (1) « TEREG— B A5 s L%
B IS, AR AR . B TR 22X
%, RTHMSHURE. AR N R

OREREEIEIR (E) « 55 P51, RIEXGHEE
B, E=Px1, HEBhILIeHE T e R e

BURTEPRIR AR, FIIRIE LRS84t :

Ot ABETEbR: (s T . W55 REEEEL.
FERERIAZE . DI ATETFN S,

QW S5 NS Tabr: SFEEiaita ., siE. W
mEEEES,

QARG EHNFabR: FART R,
GG PRUEAR B R ] %

@I RESHENR: FAEMN S ) 255 I SRR SRS |
LR/ L TR S
4.3 ZHMEHE R F AR A

OREERBI S22 Bk, S AREIIIFRA, 45
G EBIE ST AL, (RAI R rXRG . Pm X . B
REFNEGSE FERERA, HAbE BT8R,

QrgEtErrfA R : FETXIRGIGER, WEas s K
KR, 3 25 NEAASEFRIORBEIE MR R, e MEER
WERRERR AL el 7

QBRIR H: RAEXSHTE (AHP) R KGR
TR, HE S NBERFIONE s [FI, FIRYERGE B st E
FEFRIGE , WRERTEHAOE NI S5 AL AT RS
IRRMITERR, BRETEREAE RGeS

@REPEE SR BRI S, 2R
0 S5 Fa e i SRR B & X B a5, 17RIR
BT, DeRftnipalt s ait, 5IAS ki, HEck
FEARBER PR AT A O, PR

ORMRIEME AL, LHERBG RS, Sl e
SRS, WX bEHy, HRETIZI R LR
BNSEIAR R, RN s,

A

SR A



AHZESEIL - £ 03% - 034 - 2024 F 08 A

5 B AN EZIMN AN EN [T

L ORIV 2 S NI R R S I S PR 2 A SR O T
B dEs . MNAIRE SR ASET, BER/I MR 5
FRITROSENN, (REEE N EBfTES I S 2e et X—T
FERIG TXISETE . [eHUE TGt s T e 550,
S R R A G D S S
5.1 firéE N S EIBIBIL 5 HENE

MRy ERD R SRR N L& AL A B
HIESHRFILE, DUAFIE AR s iR b, (R fEn ST
e EEDLTENE IS HEDE, AU R, SRR
T L RS MR E PO BRI IS T S U A

OBERAN FEHS: kB (SR . RE . SR,
THER RN BEAEE 22, ST AE SN — .

Qe $RBMN g B iE AL, Ik
stk ERIRETT, B2 AL BRIIR | AR RS AR

QML : IR FEE— RN A5,
SR TSR, DERE B ESMENLE.
52 TR EEREEGLRE S

FONIC R BRI R Z B2 R, B RRIER] 55
ABERKZE . NAREFFEARKE =R

OBERHEZE: HE. K. R RKESEERIKE,
FIRESF RSN T 4. Wb, P E s AR A
e BEARRITNME, sEnyalEr T, REEH, it
N B SR e v K S A

QOAANHE: flEdyrmEdy, FFEasy . EIRT
MRS, B S RSN W R AR B AR AT
B5, (EsZiE e B, FREe gt S A X
P AR AL
5.3 TR HEREN D EBERBE

FaiE— AN BRI ZRINEC B S S TR A
SRR 2 A SRR, BEVSIVERIBINEE . JEahR
L AN 22 7 o R e N P 1/ = B 8 = O i =2 YA A 2R
¥, SRISHIR . (B BILEEMIE . n AR R,
53.1 B EME R

RN 2EE O TN 2R AR, 52
HSYEE, NSRS, R, £, P, 1T
NN EZRER), R T AL

QARSI T: WAz M/ NE, &5
WFEESS, XM, 5 B0EE . k=0 . TS5k E .,
R B2 Nt R 5T,
5.3.2 & A WLFE Z S Bt SRR

TEHE N ZE TSN e, VORISR PR

RBE. PREIREGA . BRI N IR ) g . RN
$ER S5 ZNNGESERILE, REEEF T iRE
SRR D EN S, ST SRR AR R o

O FIREME: iemigis, SN mEE
PU IOt RIACE, Wb Bk AR S

QFEFREEH: SHEHN EmEER (VML) Bk
GEEAFET (ML), SN miRIEEN S TR R,
PR o

QY ihE: #ER R,
AR ARG, /D SRR S

@ty sEaR: SIASREE, APtnHE Rl
FROERNTEARSS, ann SNSRI Y | 1T FRRTY, SRR 4
JEHTo
5.3.3 RO EARAE B AEAE B R F 5 A

EH P E TN, (5 EEE R
R RB I ERE A . B MR A=, %
FEREYRBLE S S DTSR S HPME, BEBY
EREEINS, (RN RS 5N EFEETE, RIRK
W RAREERHEE R . SRS S S SRS 4Rt
NIRRT ATER . 1B AP HORIRR O EEAN A R ik
BN, k&S5 IRE, (Rt 5 A b,
5.4 N7 200 N 3R B&

OZoufbibp i sEng: Ex i m L onfbiki, wiR
TR 2 ek, — Bty my i ElnIR, Pk
Pt e N s, RIS RN SRS

QFEGFLEITRRS: L e F SEITER RS, X
KRR E BN e, DN EREALE ) #d7
fifh, WP T R

BHALE TZEMR: s ARERER, L&A
FRES LGB L2, MR E=ZN, sy s
R S s e Y

6 &iE

TR AR BE R R E TS s VR 2 (R r DAL o2
BT, BN EZINICEE R S E O OET 2
TR SR I P M BOR SR . Ak, B SRR Gl S
FREE, ISR TR AR, (REEE IR
RS A T
Sk
(1] JEZEE A IR 5% R 2 TRE T4 T A — Pl 0] 7RT R

gk 2B, 2023,63(1):33-38.

[2] XULLHs, i S T UL R SR A B i R S D (R

TRAIR, IS [T]. 5 A 7, 2022(1):3.

[l E BB R, Wher



