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[Abstract] Conventional-speed railways play a significant role in China's transportation system. As the overhead

contact system (0CS) of early electrified conventional-speed railways gradually reaches the end of its service life,
conducting systematic and efficient overhaul has become a critical task to ensure operational safety and enhance power
supply reliability. This paper analyzes the differences between conventional-speed and high—speed railway OCS in terms
of design, materials, operation, and maintenance, and summarizes common defects and their causes. Based on an overhaul
case study of a mainline railway in East China, a technical scheme incorporating catenary—pantograph simulation,
equipment condition assessment, and a priority-based classification strategy is proposed. To address challenges such
as insufficient funding, external environmental impacts, and limited maintenance window time during the overhaul
process, corresponding countermeasures including graded overhaul, flexible construction organization, and adaptive
design are put forward. Furthermore, future development trends such as intelligent monitoring, Al-based analysis,
automated inspection, and policy and management improvements are discussed. Research results indicate that
establishing a life-cycle assessment mechanism, promoting intelligent operation and maintenance technologies, and
optimizing overhaul procedures are key pathways to improving the quality and efficiency of OCS overhaul for
conventional—-speed railways, offering significant engineering application value and potential for broader adoption.

[Key words] Conventional-speed railway; overhead contact system (OCS); overhaul technology; catenary-pantograph

simulation; intelligent operation and maintenance

— 3l5 I T AENEEL T RS HOR A, 2 X R
Rk AR R E OB R R h PR E E A, EEUKE WA EEA A LR, B E ARG, R

MR TUs MRS, S RIEERERAN L, Bk s N FEAE AAZE Hb XA 73 A2 T R SR AN R v, R R B e

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 1




Engineering and Management Science

ITiIEE5E IR F50

FEILON S WA 1.062026 4

EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

T LB S

H 1975 S, B B 28— 2% oAU Bk S Bk B e i
A7, I T A ) A R A I L2 A T W K
PULAERS 5  . ARIRAR DGRV R, Bl o0 4k 8 6 R
B IR 20725 4R Bfl I 1E Jy B ALK B (1) B B
BEE, HRBRERAEEE L. dTEMM B Ra K
B FE AARAAEE, R, HWE. Fitk. vk Tlkis g
SRR, ANERMEML. B, NSRS K A2
AT B R WTRESEEREE, R A BE AL B 5
gy TPR. W SRR R AR AL B b T A
PR, PREPNEAT. KEdugRt e EE R, MR,
R AR 2 e, PRIEEREOS RS -

5OHTE AL BRI B, A ok F R A Bk B i o
RIEBEERBE il TS EETIEIRE RS, R4
KRIRVENR, SHRMAZ, WIERSRE, s8R, M
BRZ ARG FRERTIEMIER . AT bR TR, B
B SR A R B R R B A I 22 5 B B H
BB AR R RS B S A W A I i (Kb 5 A ek T
o MR RAB I AR KA SR FA /NI, i 0 3t ki
e W RAB OG5 AR D5 S8 5 M SR, Dl v A Bk i
KRIETREEB. BREKRNEEHFRIA —ESHMER
R B

= BRSERKBIEMWESR

HE ki S Bk R Bk s B A Rl
Wit LAFEIE 2 5. IR ERAMABEISITE L Beit
ZOR B, I RBAEEA R SR SR 5 R DL KOs Y
EEEREETTIT o T T HE A SR B At DO FR) 11 AN BOR 5K
IS E B H EEREAT A -

() R B P Ak W B T R ZE R

NS4 WA iNey

R 51 22 ) s @ AE 200km/h JZDUR, fite
PN s S Pl S K ok o 5 A5 P AR B AR O e

JIH . Ui Rk B Ak R B P IE G ik W b 7
BN AR JIMH-120+ 82k TCG-110 (15kN+10kN) | 7
Bk B L BUE N IR A M sk A N R R
THJ-95+8% 2k CTHA-120 C(15kN+15kN). /R LMk &
FORBUR, EBTHI IR R, ) 7 ZE A (8] A AR
SEIEAT, PR A R A EAR LR . Mo M i R AR
KAk .

2. JRE SO A #

ek R S PO, M S A R A RROR
HUBPE REECZE AN BB, Fefih S BB BN IR EBOR . (EREH
KIEAT, =PRI, S a ks B i o0 i 18 S K e i
FeE TR I ZERIRAZ AR I, BRI SR A AR
FEME . AR T T R, BTN X i A P A E
FORTE WU SCPER EADRER I B S0, T A S 4R
Edr, AR RSN AT AT = A I B e AR D o

BT kb A

B2 sk
() Wik Bl 12 78 41
A= S

2 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



TREEHEMS
F3LOH S HeRA 1.0€2026 4
EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

Engineering and Management Science

e AR i ] 0 A RO PR M, b T R 0 2 B
AL GERI ST S AR R, e I RE AR oA, e
AL AR, SEMAREARCE . MR, ks R e
AN A SR, RENS SERHS WA I B TARIRES, ey
ARPRIEAE I L, DR RGN OB AT .

2. YEAE A SRR

TR A (K B4 A T BRSO AT I, HL
KHR I UK B AR BE )2 ML B REAL AR A e 4 ST )
e, AEBRCRAR, HWIRI TG, Bk R i T B R
HARSEH MR R B, R RS vy, i i Bk 2 5
PR, B RRA S AR -

R 1 MM EEA BT

=\ BRGKERIEAM KIS

AT LR T 2006 4F 9 HUTiIZE, #4087 18
o MFABIETLRL —, ATFELLR, SIFBITHER. SM
A, P E IHIL G, RS 2 Ak i,
SN 240 M IRAR DR 6 A B A i SR I AL, B A4
THEMMGERRE T, ©T 2024 BT IR KB L.

LAZER N, A RAETT A6 T R 7 R AE B i kit AT
DIt , I45E LA rh 2 HHBILRK) Sson 25 i 4890 1 BREG
AT, 0 R e AT KB (KA I AT Vit 15 %

(—) Hir5itkl

o LR Ao P Bt e S B AT R LT L N R

B ARG HLEL 2024 20 Z75)

F5 PE-EA N BEA B 2 Pz I ] FRAAE IR JIRAS 15 0L
S — A PR TR, g TR - SR, X
1 P o4 SR ]\ ZEubENEE R P A BEREES . MF. MRS L[ 2006 20725 18 4F
S8R AR R R A UM
1E4E THJ-95+ CTHA-120 (15kN+15kN) ;5 3fi
2 RNR . bk 2006 20725 18 4
2% THJ-70+ CTHA-85 (15kN+10kN)
3 ERAMERE 2006 10712 AR A%
4 HE®5ET 2006 10712 S AR A%
5 5% BRI BRI 5% 2006 10712 AR A%
6 |BESCHICEMEE | PRI SRR E . A eE s 2006 20725 18 4
7 R 2006 20725 18 4
8 Il i 1.2GJ-185/30 2006 20725 18 4¢
9 (EIEPISS 2006 10712 IR
10 TE TR A 2006 10712 YR A%
11 oy BLA G2 2006 578 YR A%
12 B2 2 L76J-70/10 2006 20725 R R A%

R A8 15 i A AT 2 T R0 K 8 0 4 i ) 88t 4 6 6 490
AT RIE e HA KR L5k 4
B SN T SE RAIAT 22 Ay S DO SO MV RS S 43 B e
(VRS R (VG 4z NS G N ELT (L C D i e e o

=
i

i

C

REE, TR B EA FL TR IR E, X
fl P Zl . EEASTERE R ORFF RS 7 OCHIPE . R AR
FHAE L IS AR I AR HERC SR IR
f R SCRE S TR 4 e A R B R AE R — R B IG e

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.




TS5BS
Engineer ing and Management Science 558 %@ S e NA 1.062026 4
EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

L3 A o
POy B A X VR Bt - SRR R LAY R . AU

UL, BB AR AN AL AFAE R TG DL, B SORERI S B ik L

BiEa LTt

B3 Bl TR SR 1

B4 BRI TRt SR 2

2. BN H . B

Bl . K DZ CIRBEESE 20 5, AL E, 3
S EEFATAR CRE C Ek B A PRI AT 4R ) (B
[2017]9 5 2 109 & “HEfih e g5 4 T AR PR FE Dy 20%” K
SEAEAE MR IT 2 0 X\ b LBl T 7 5 B A i 2 4
Sk, AR Ol BB BRI AT AU 2 116 K,
B4 7R A BT R A0 2 VIR, BB, i 4
VIR B, AR BS WA 2 0Bl Bk, A
T Rk B P TR R

3. FHMEE E

BEAT I TRAME T, SRR SR KGR
R, KM R R . AR SR I 8 I it
BrEIHARL . IR R, 54 T RN P B (Ve
AR ML LTRSS, AEERAT) AT 7 e A

4 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering and Management Science

TS5BS
F3LOH S HeRA 1.0€2026 4
EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

K10 #HmpeEhiisE
4. T P R R A

AR P B A I AR Y R, i S I s
fr e B RALAERR Jy 20-25 4F, POEEERRFER. &1
AL A I S A e Ao e B I A AL Bl
T SR A I

(7)) BRTT%

L5 M

WL AT S KRR R B
WESEFR SRR, Hoh 5 MR I 7R Rl K AE
T E A R G T7 R h 2 FE

FE T SRR B B AT 7 0 BRI i 2 AN W AT R
R, WAERIBH R, i REEA AT A0RES, RIS 5 8 T 4k
PERZGERL, J RS AR B LA, 7K ) R ANl
LRINLEA Sk JI 204 P A JTMH-95+CTA-120 (15kN+15kN)
IHERHELEMEE
TR bRE TS TR

oy

A1 JTMH-95+CTA-120 (15kN+18. 5kN).
55 FR AR AR S A 2 DU
AR DR — Lo

PiF AL

JE#H 4 200km/h THJ-95+CTHA-120 (15kN+15kN)

g

T w 20 500 %0 0 %0
HERUPIH T (s)
Bl 10 SR A Bl 0 R
® 2 JRHEIEEM ST
G Hefih /g
Y{E (Fm) /N PRifEZE (o) /N BORME/N R/ME/N (0. 3Fm-0 ) /N
1
102. 97 24.71 174. 96 27.6 6. 181

A 2: 200km/h JTMH-95+CTA-120 (15kN+15kN)

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 5



Engineering and Management Science

TREEIEM 5
H 8L 5 e 1.0€2026 4
TEHEM: W3] S SSND: 2705-0637(P) / 2705-0645(0)

200 s fEmh A i
150 5
3 e
S A e
- 51}— ;.
o a0 500 800 700 800
TERLFIY F (s)
Bl 11 HE 1 shassh o0 ZauE
*3 HE 1AM G
T e /7
¥4 (Fm) /N FrifEZE (o) /N e KAE/N e /ME/N (0. 3Fm—o0 ) /N
1
102. 97 24. 61 167. 69 32. 77 6. 281
H4& 2: 200km/h JTMH-95+CTA-120 (15kN+18. 5kN)
Sl et T
150
z V\\ |
- } J J J‘ h
50 1 1 1 1 1
300 400 500 600 700
TERLFIY F (s)
Bl 12 HE 2 ShasiEfn )0 R
x4 HE 2B EMAIGT
T e 77
e (Fm) /N FrifEZE (o) /N B KAE/N % /ME/N (0. 3Fm—o0 ) /N
1
103. 55 23. 41 168. 7 48. 28 7. 655
Fa#% 0. 3Fm— o BEME J5 B 1 A I (1) B 17 O, 1 B AR

2. B S Es
T ECTAE, WA S 2 5 MR, HE 11

RN B ML KRN E#E TG, KIERRT
TIRAS.

P X 5t B 46 BOARTT R

BE A HH TR AE SRR 258 9 60KN » m, 3843 Hh R kE S MR (1) HE

H60 MR TN J iR e £ S0, AR 2 5 WP I e TR SO B Hi %, A LUK AEAN G

EE Al 25K F M 15KN 39K H 18. 5KN, H ) A 25 i AH B A fi Ao St 4 MR K L 400mm 37 A iR B 4t o

W, FBAFAEMEE R e, EEHA 1 JTMH-95+CTA-

ARG SMIER S A LR E ISR a0 B
120 (15kN+15kN) FIZkArik IdH A N &

0.3mm B R BHERN, KT 0. 3mm BF RIFE e, 546 AR AT

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.




Engineering and Management Science

TREEHEMS
F3LOH S HeRA 1.0€2026 4
EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

SRR et BTSSR A HO3 SOM:, HAERETRHR
S5 A2 € PR R I fih DO T g Y g - SRR ) (TB/T 2286)
HIER .

(2) ANE. HhsE R

PRl R A MAR AR St . ALK IHEA:
IE 2% JTMM-95+CTA-120 (15KN+15kN); 34 2% JTMM-95+CTA-
120 (15kN+10KN) 5 &4 % 6450mm, 4544 5% 1400mm.

(3) THEMEEEE

FE A IV R A M B R R P R e A P R B )
512 ¥y MEAMEREE (TB/T2075) [AHGER.

(4) iR S e b e B

i i ) f R S 43 % A 2 R A G e~ R S
ditgp .

7O, R SR B AR K S TH R A ki

(—) Big )

e BB SR B PR HE RIS, BT I AR,
PIB% . asb i EE, BERELR, T[T RE.
FENTI~ WA IASREGRIERI TSR T, i /2 ia 8 2 42,
RS- PNCTIONIE LN NI ST NS

AN F5 RIS H R B A AT B i, IR & L4
6 E B AR O A P R R AE . e AT A, AR R
HYJG B EFEH A By C =K. HAXTEmITER
ST} Ak U 0] T2 AN N o= S 17 SN 2 T2
FEbR St IR T A S AT A GORAE, HIREEAN . Woi.
W 3 BE R AT T X By C GiEAT KA&. KB AIRI 4 1
W

R2 EARRIBI SRR R

Vit A% B % C%
ias: At HFEI H Fomm A TR H SRIEAT H

1 AN R BT hRAER R S 2% 13 R G BRI
£

2 WMATE | BREFEER . TSRS ARG SR R AR S

i

3 R ITBE AN SR WS 2k HEEME IR G TR

4 AR R A T FABSIF G, BEERAS. PB4

5 FER N B 2k
Fhn Lk iis

6 aifgz s i B 46 IR, ZR7s 2 T 4

7 PrLRAIIR Yz A
e QU

8 AP Biii5 N i

9 HE A LR BT I, B, Bt

T T B 4 it
10 BEALZE RN R SCRE I
11 |3 RSty
Befil X F A
12 TIREHA

(=) AhEEFEME
L R
TEBHRAFMT, RS MR NP E RN,

DAEERT AN T AR, FHRIRE T AT B 8. W
RRIUFH GO, ST ENBEATIE R, FFREBUH N Bl v 15 1t o
el RAEB BN . B EGESEHI R RN, AR AT AT

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 7




Engineering and Management Science

TREEIEM 5
H 8L 5 e 1.0€2026 4
TEHEM: W3] S SSND: 2705-0637(P) / 2705-0645(0)

AR AR . X THYUIFZ AR, 262008 DR L (1)
RSN, 3 G0t B G R B 59 LR . TFHZ JE R GT
AR BEAH G E W BB R AR, TR AR R IR B
A YT EEBEAT I AL B, ARG 1k B TAT R B SR bueE
5.

BEAh, TFH2 5 BIFEGTSE B AR AT 35 i T L8 SR
RBE SN SZAT, WA ZUS PRBEAT [RIHH, I3 S LT K )
BEURUK, BiIEBTEM 2 atad. EEFE TN, SR
TE R KON R FEAS E PR, SR R AT . FEA
FFAZJG N B N BEAT R, OB, DAR R B SR AR
FEME . AZENE I 5 ZR I R B R i, DAARIE R FEAE
RIRIASE N R L, By VR 280 SRRl 45 4 (R 2 35

2. Gyt S R

7 T [X s R K 22 L Xk DASE L X Bk B A 81
X BN BEIE DFAE IR 7 B B BR B, W T HEFZAR K. 105 1998
SETF IR SR AR, BRR SR R, A SR M AR
TEBR A B A ZS B o DAl X SO 26 A+ 52 PR, Bk AL B
FEWTEH L (BRI A2 51 AL THRETED) (TB 10009)H
HEAE X BN T 3.1 KGR AR, B B AN H & 4
WA IR X R IR BB AL 2.84 K, 1EBEA SCRERHE
FARAE AL IR AT, FHEHMEROS, WFE Sy
¥R

VEAMBEA BETE . MRS EUN, A SRR ISR
RFRAE A AW TRIOEAR TR, Wk FEH. Wyt
. RN BLAREENA . MR T2 BO ™ E, TR
SE R B R G B TR R B X B, IR
BF Rk -

(=

K15 BEEAKF SRR

K16 BEENKF SR

Bl17 faisEnmE

3. RE R

T A AR B KA X B AL T 2 AT X B, I viafg
SRR AFAE DY 2P AT B, TUIAER AT S Pr Bkt £k [A]
b, A S AR B, AERTERIR
& A B 2 HE A Y R AT T

HAEMBMES e, EEEMR SR TR, 2
AV A I I 7 B AIAARE, B R IE T8I B BUAL . KSR
R TR, eEREEMR, A LER RS A5
RLARYE I LA A kAT S B, BRI ARG S .
T R AT R H G B b, SRR A S LI [ P9 56 R A
WA AT e, U SO SR R E T SO SR
ARG HEIE, B0 T G2 4. BEEHE,
BEAT 06 A R AN T ARG AT, B ORI R IE R B AT .
SRR H S S E R, BORIREERR S R & ARG,
RRAEIE Lk A 5e .

8 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



ITIEE5E IR 5
F3LOH S HeRA 1.0€2026 4
ERM . B TS (ISSND: 2705-0637(P) / 2705-0645(0)

Engineering and Management Science

T RGBSR K ISR AR KK RER
e

(—) &

[aYsy

L AR 5 AL 20 iT

B (5 BRI R, AR o R B ik o 1) A 2L 5
IIACHSVE BEAL R G T 22 e AR IR AR AN I B 4%, S
RN Z T EEE, Wi, BmsIRSRE S, JhE
SRR G REAT 0T X SR AT B BT R g7 S
I A, RS VR A D) PRV AE I AR BT T . 0, AT
AT AT D SR AR S A A L, TR Al A
BTSUERRESS AT BN PELES ", AT AR b A
HE,

2. Al 5B R

BN IE ARSI, K dha AL B RESIEBEAT 200
AN o I T AN . WoLFIR . LA R 55wkl L
VSRR, AT R0 LU fi AT 42 T (P4,
RV T i) O AR AR TR 4R s 1 R B B 22 ke 2 T
fEo XAMERTH T RIS B2, Bitm TIEHE. KK,

BEAE B LB EROAR PRI RAER, @A A

SERR SRR A B R S, IR LA, PRIE S L
A LR .

() BURSEHEIEE

NS

PR UERR B sl oY ¥ K IR S8 384T, BURF RN KBRS
FE, R S BN R QUHT 5 T BURF b i L AR
BRI SR T4 BERAR IO, 3 AT BERTERREK 71 R
GEP ORI o GBI BORIG . BUSCR BEAE TB, (R Bk
PR BRI BUE, IR RB TIEMAE S RE, 5
HARM AR R

2. i 5 RIE

B R REAE S AT BRI, H ik o A8 1 M A A i
P AT SIS v 0 B B K o AT AT BASKIN AR o R
R — 30755, E S0 A o (R A ot Bt AT A I, DR L
BRI AT FENE . EME T, AL AT BRI KRB 2 i R G

Bt T RE R B B s, SRR TIUE, AR KB TR &

T

MUEbRIE, B SO

75 EEiE

Pefh KB 2 P TR I et SeEr:, Wi
BENB R BRI, AR T ZeikRE. SE%
S 2 U H A BB AN TR S PO HE N B Ak o A,
PR 18 3 7 AR G i R e A i S0 1 DA B LA AT 5
ARk F, (RIS DR G I A0 E BRI R, S
PRPUIRS, SERTTUEE S, JEVERBRRE, ke
MoadE, CaMRMAIARSGE. KK, Nt Do & KR
AN R AT PR SEd, 32T RGTR e, R R AR
TRTREM BB %, HEShER G 22 5] Ll ARG SR, T
PRI TSR R -

(& k]
(1] s i e, Hr sk s e fi X 7 G AL KA X0 e T B
MrLT]. HA Ak, 2025, 36(4) :102-107.

(2] v 6] [ 5 ik i A 1A B4 ). 3 Sk i P K A
D M. bt o [ BR3E H A, 2019

(37 i3k VR 0 A < T A e Bk 9 vl () 2P ().
Bk, 2015(1) :3.

(4] 5640, WRAR I, B 5K B, . THT [0 2 1438 e A2k
B AR BT BOR [T AR BRTE, 2022 (S1) :66-70.

fEEE . FEHR (HAEF—1990.12), 5, Wik, £
e EIK, P WLwtsE, BRRR. LRRIW, BFF05
B, HAhE R

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



