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Research and Prospects of Intelligent Maintenance Management of Metro Equipment

ZHENG Dawei, MA Lin, YAN Fei
(School of Electronic and Information Engineering, Beijing Jiaotong University, Beijing 100044)

Abstract: City rail transit in China has entered a rapid, concentrated, and large-scale development phase. Once the
construction is completed, the rail transit enterprise will face a significant task of equipment maintenance. Because of the
difference between different city rail transit construction patterns, the choice of a suitable maintenance protocol for metro
equipment has practical significance. 6S management is effectively applied in daily maintenance to improve the overall level
of maintenance management and production efficiency in the management team. Combined with advanced domestic and
overseas metro equipment maintenance practices, the establishment of an information management system is proposed, to
improve maintenance quality. Finally, taking Beijing as an example, the author analyzes management and information
systems employed in metro equipment maintenance. Future development of intelligent maintenance is expected.

Keywords: metro equipment; maintenance management mode; 6S management; information management system

HAT, R A AN ek, ks A
Fy et 2 AL I P SR Ty Al TR G, AR AR T
F T3 51 R &R or T . KGR R A 2
LRGE . ZAEMEANASGE TR, KIJkEi HuE
ASTE I e B AT PE IR R T S

AR — 2B Rt Bk e it it )i, FOA D ) e B

WFsHER: 2017-09-04  {&EIHEA: 2017-10-31

E—1EE: BRE, 5, BITHRE, MRA@AMBKREEE
#IBEIE, 16125133@bjtu.edu.cn

E&WE: HhihuEdltmRRERE ( 72380 (2012) 380 5)

LIS E AL, SRR LR B, AN
(KIBE6 T 5 AH LA SN, AR A AZ SN 22 HEAT
ez vl

BRI R R IE B B T A BT R B AL, b
L9 G E AR A LR AT i 28 B A BN O
AT Ve A SR A AR AE BE . i A i AR Bk
R, i BN K BUE . i AT AL
HLBLRE UL B e i AR T T R, RIS ¢
I R,

UEAN, ks K 2 2 WL e R AL IR
YefpidRerh, RS QM RGUREE R, il

URBAN RAPID RAIL TRANSIT 111



EHIREAZE - £ 3145 E58) 2018FE 10 B

RV BRI B A DL K o & 4 il R 55
A8 T AR AT B BT B AR G
YR, 48 EAE B R GO X 4R 1 Mk e ik
s RAER NI Z )5, X IEAEREAT A B3 18 bt 72
oS 5B, R AT DLk fRAIE 48 T BRI T A
I
1 MRS ez S P gnh
1.1 I FHEHERKIELR
1.1.1 REHEEIES

M AR B AR I R, B 2
RGBT R R . W TR R, I HE R
Wi 5 A8 AT AR E R, BTLL, A b BN 4 EAT
AR RRTE, KA. AR B 4
PURTE. KA ABEE 3 AN 7
1.1.2 REHEEEREI

WA B B BRI TR A YR B AR 1) 2%
BE i fedes TREECL S AR B IR K, R
ML TR ik, A& Bt 4, 1
WO B T (B A0 B ¥ 45 I e s L REAT
WA AR BL, X 4EES ln UG SR
7=, w1 TR,

Yeffe £
.

N

I S L LS

Fig. 1 The theory system of maintenance science

/ FERERLF+ 4 AR

1.1.3 #HEER

WA MBI, SR TEA G PR LA 1 3
e S AR N A 1 i A, IR s
BN, ok AR R 4E A B S TR .
1.1.4 HEHIE

Bl & IS A Bh 16 B e HE S IR Y, JF

112 URBAN RAPID RAIL TRANSIT

ST 58 A N A HE 2% A, TR 56 s 4 AR
BE e RGE MERT T EEE, b TR I s
(RO TR] DL R A S o AT P 8- J i AT i ST )
THOUKRE, RAAAT:

D iR e, v RITRT 4 R AR T
B ZACMH B AR (O ATHR T, 2505 5 845 0 (0 B
TR S RS 5 oy, AH N WA 2R RN G4, By 1k ek
PRl e, ST, P e B AR, DURIE R
GEIBATAT RN E 2 TR

2) LURZS I 0 4 LAk (R A 1) o 25 TR M i)
YEAE TR DO SEME B L CIRASIRIEOR . w2
PR LA, DL (K5 B B 38 IR 2 0 AT 2241
LEINAIREE R P

3) B PEYEE S B XEE RO YEME G LR &
B R R SR B O SRR B I, AR
PEHUCR IS I 4E g 07 50, R Vaak Bkt 3k
BB ALy I HEAS A B AR i 2t fee i 1)
H bz
115 HEAR

Yefe I A IEF AP FEE PSS . BN
WL e Ty B EATLUR 3 Fif:

1) Wbt o e b ALt 2 i P AR BEAR < I ¢
B WERSCHEXARAESE T3, AEARKCREEZ B nT LU 5
o4z, WA ERBR R A 50 H R
s, PrEAGE F T b 5 SRAN ™ R e

2) iHME . THRIME R SE R R BT I YR T RIS
e, 30T T Wb I e o H TR
(1S R i A S i v P PN P S I i1 4
HIT K45 TAE 25 AT

3) REE o« RSB AR Ve AL TR R RS
SR AN AT KIS T, DIE AT IR N s 224k
TRBIVELEAL « FAFAE T T LS TH YRS AR ST X,
M i A8 1R 2005

RN BB BB Ty T = =4
UeABRERE. — s, AWM. HHn B
PRANAE IO BR N 155 T B BR R BRI K 2241, 2 i
R A R, AORIE R SR I IE W s AT R Yi e,
XV A AT 0 A0 AR L A B S ) R R
LUPRAIE 5 # BE 06 P 52 M1IE B WA 1R e E A 450 A L
Ky =Rl MDRFRE e, PRI R E R
P, IR ek A RS RE L PRI P 25 T AT
ENIIEC3Z N



1.2 MR RHEEEIEENIEE
1.21 EKREN

1) Al L i H 2 kb, T2k
SRR, BE R, RRER. Wik, B
DAAT D BEEE N — S [T BB 1 GRS EA T4 3
NTTTH T4 b P 38 5350 11 ) 2 1 AR i 1

2) YRR 2 AL E R M4 R 4
EREARA Lo —, DA RIGEE o T2, A
IR RGN s o RIS 17 1 i i s 4%
Bepg, DUk, A7 0 ERRGE B WA VR RIS o
1.2.2 HE{BLALAZEMESE

Yefp e, NI RIEEEMAR, SEE R
RIERPTAEN=Y), JEAEIL RS PRI A
FPAEGD BN LR e E A AR RN,
“CENRNT, NI SR

D) 4% DG . GO IS B Y
B BIZEZY, NARIR A St KA = e sk, s
AR T IS BT RSS2, X EEE
O R LA R R AT

2) HARMAL KT s o B[R] i e i Az
B INAG HAr S RS E BB Hbs, Sl
VRNV R T R

3) oy LWME, BET8— s, 3% YA BT
AN BARR RN T, AEALE R #4501 TS
R, B e T Sy WM, TR IS A 1) B

4) BARYBLRE PN . S35 B R R A
n L, LRE YR SRS, e, okl
SRS
123 #HEEFRAANER

B BN HSUE R AR 2 S L 7
W bl UM g & B R

D Fh e RAEAD. N BCE A RIER
YEAEBMIL A TN AEE TAE . &0 IA R A S 4
B, Wil 2 Pron.

B AT PR 2T
| | AT
EEEEmEELE Fel 4
[Ermim] P2 HERRII3

B2 IRRE R A YR A S5
Fig. 2 The functional organization structure of
equipment maintenance

WK & EEREEETTRRL

2) YRS (HEAD. APNLL TR
TTTYEfs, KA IHA —SCH CIYEBERMIL, S8
HRI B YRS T A, R DL P IR I Al 4R 12
NEAB e AR TAE, Wk 3 Fn.

e szt

Lrmn | [aewiz] [amwi] | eewne
wewar| | mEwen| |mEwen| |[zEmen
Beedreal| | deEdrial| | dradeal| | ksdiea

K3 BELARBAgEBALN
Fig. 3 The linear organization structure of equipment
maintenance

3) o A . 41w B [ e I 4R 5 BA
HAVE BN, #3BI TBACE B AgiE s, o
HE s, KRB A I oo L S MR YR DT
HAE, B4 I P2 HE .

4) iR AR TTAS R AU ) A AE B I A 20 55
R EHTIRREVE, XL HFERRIN, I
HAEBRNRBARFHLERHNE, Wk 4 fros.

(G e

[ =211 | | = 113]

K4 JERE B 4z 28R

Fig. 4 The matrix organization structure of

| =12

equipment maintenance

1.3 ITUIA4IEEIRERY 6S IBitHhiA

6S Bt FEMHAR 5S By Emsk, 24&
e E AR S A S 5SS BRI AR e A4
1) YRR A 7] S, LS HERE Cseiri) « JE1H01 (seiton )
49 (seiso). Ji5ih (seiketsu) MZEIFE (seituske) [,
5S HIX 5 ANl AP S H P i 2 B BERE AT S
. 20 t2l 80 AR, R4 & N YEs i B

URBAN RAPID RAIL TRANSIT 113



EHIREAZE - £ 3145 E58) 2018FE 10 B

PISEBREOUIN T8 6 A~ S, Hi%e4: (safety), IX{#
BT “6S Bt 7,

1) g R AR I P B S A TR EZ )
i T RAX 4o AT E D S B B, P
Prge MLl oy Zfibrid, N TR ENY.

2) i VRN TR S, PR OR EE I %
PFEEIEAT E R B EARR, I BRI

3) W4 FESE RO T X R R e,
XL FFARTEE, AR . 855, A
DO T AR B3

4) T T LA E A 65t
PO T IRE s[RI AR S %, il
ATHPIRAS .

5) FFE FRFRHVHE L TEOIN B R, R
T IOk, PRE CIX i 85, JF
TEZRA ) 0 LE5 R 6S B BRI AL N2,
TERCK LR, 4EFF 6S TAERR.

6) UA: AR EE Hir e —, 7EBIRL
NIRBTRT LTI RAAIN 2 B E . 5 1# %
Hee B AR NG, A TR 24 0y, IFoetE
MRS, T RAIE A 22 4
p I |5 35 iz (B ES R LU RIS
21 ERMESIREHEEERE DL

HAT, 4L EER R 5O ARER I Hh R I2 7 A )
TE A YEE B A B0 45 5 My B 4656 5
B R B P A e e, 4RI B B R G th
ReAERT I T,

WA, MR A RS 1A B B L

1D DUE B B )8 0 BE Al B R A0 4y
MIANTF, GEE B YE S B SZBR GO, SEELHT 4t
BRI

2) AREE LA BRI AR T B DL A B 2%

AL, Y
Bl b1

paii

Uiy, WA LB T L, B L IR B R
MRS ik,

3) GEAIEERYHE — R IN A BT R, TIEE
X T T AT A 0 H A

4) HIZE PR R A 5 R G4 v HAT R
AR AR 2 Wi T B, e SRS BB AR A 4
FVEHEEL], WM HE B AR

5) YEfs TIX St WAL R . &bt
PR AL A5 Em A .
22 WP EHEERERRKINENREAK
221 ARGHITHEEFE K

TR ST RIS, AR B, A
i (il s 5 Zoit ok s e e s B B, Mk i 4
LB R RE T EA LT 4 N IhRET K-

1) Z50H i (1 SEEI o B PR i 2 Ay T 4 gk 1%
F YEAE A PR A I B SRR, IS S i 1 B
i RG22 M REAT a5 RS, FIREE
{11 . FH B BRI EA T

2) YEETHRI B AR HAE BT . T
PRV & AV AR B4V R, K s RIRE
S NEIEE, TR RSN S5 7

3) YT R A b B . R A A DL T 4
AR AT e, JE A R A S A
HIhRE, AL RE N B, RS AT
hg.

4) HEEHIE BN H 5 A5 AR, BEA
G IE S Y 1 BV i 5 Rk A de 5 3 s
VENV G, A AN S T8, VRN b i
HE, AR EER TS W BRI S gt
222 ARGEHIERNLIZIT

gl LR ) H Bk 12 4% A B A R A A A
RARGMINRET K, W WA TR, B — M
B ae e T ) BhRE,  BEE i s iR

|k R R

|
YEAEiE g

[

| it |—— e |

YEEHRERS |

| fss | \Wﬂéiﬁ|\zﬁﬁg}——

—4%%@“%%“1&%“@%%

[u ] [an] (4]

| it —

— e |

K5 R hhesikl sy

Fig. 5 The functional module division of the information managemene system

114 URBAN RAPID RAIL TRANSIT



3 JentEkEsl

3.1 dtmKiIRFUEEEERN

AEHBRAT 4 &8 73 AR 4 KBRS
FORH B R YR E B R I, ALt BRI 4E B i
G TAKIR AR B Fh IR A etk A ] . HLHL A F]
ML AFRAE S AT 4 ZAw. 4 FiBEHAFY 4
YIRSl &4, RS E1E. 4 K
YEAZ MRS ST YEAE 0 32, 2 M AE BB 45 5 10
T BT B I A AT 5510

R, AR ] )2 H 2 AR i B 3K,
R L B LRI A ], ASF IS
G5 WAL WA JRy YT I LS, 00 B A BRI G
ERE T
32 ERHEEEERELRENA

Dbt Bl 5 2 ) ], HOR AL St 6 b
FHIA R W IF R R REIA A FLR SGE, 0 et
BT L. % RGNS BT B,
I ISR 5 BOREE . s 183, SeBL

WK & EEREEETTRRL

XTI PATIERE R TENE B 5 FE S BRI
AT BT, sEon B R AT L e
() SR 1,

ZARLN IR T

1) S ALY o A R TR R AR 5

2) MNP SR s PRI T B

3) NSRS MU A5 P 0 TR

4) JiERetk TR TBG

5) e AR AU .

ARG RN AL B LA TR A 0 (IR A 2
HUAEVEHAPATLEE AL, W 6 Prs.
3.3 ARLZMAFRAARAIR

Wk B B B RS, B LRSS
BERANULHES, A AT LIRS Se B TR A, AT
PR Ao B M AR S, TR SE U RS,
TERAIIAE L AT A A, DA AR DGR ] ) £
AU PRAE A 230 AR ] — IR A TR,
MR R FAT TR dl, AT e #beia
ERTCA BT B 1R

| glipdit |

Sl Al
[FIA 2t/ H A7 4 T /EXCEL S A

| BT

Il ARl A I- YEalbE .l A l
s RABIES

| FHEfRl |<

K6 IpEAAT B P

Fig. 6 The process of field operation management

DU AL B AR G ) 4 e AL . Hod A A i
EEEAE(CTEEpSN VPR IRV T EPS PSS & 5 30
B B . 5 ) SEBL B VR L B R ¢
S WA E R RGEEIE, ST B A A

el
4 ik
S SR S R BT C B, LA

BB, BRI LB T3 B R AR T
PR PR S ) 5 A PR U W [N

MHENVEUZ R B, A 4IEET 6S B B - YE 15
BHT ARG TR B R RS 15 R EEELIR,
HARA 435 BACE BLAR SR DI RE 5 5K LU DI RERL DR AN
o fea LAEROUBIE 5 A R B 4E B e B, o>
PR Uiz 10 PR R B BB R G I 2L, JF
LAt DAy 51 e B MR B 462 RE AR 17 BN A FRE AT

S 3k

[1] &F T 307 Shid 5B B 8 % & Ye s % 2R X i 5
7 [D]. A 4L Ed K A, 2012,

URBAN RAPID RAIL TRANSIT 115



EHIREIZE - F 3135 £ 55 2018F 10 B

ZOU Yaling. Study on the management mode of fixed
equipment maintenance of urban rail transit[D]. Beijing:
Beijing Jiaotong University, 2012.

%) B R, B, WEOR B EMR MG BT BRI IRA: P
EAU LA F A S TR Tk TRF LB ILH[C. RiE
P E AU A F 2, 2007: 286-288.

RAEF. BRI S E R A A E R[] T HE
B AT, 2011(7): 6-9.

ZHANG lJianping. Creative practice of equipment mainte-
nance in Nanjing metro[J]. Urban mass transit. 2011(7): 6-9.
F AR 5. R A AR T BT B R 00T 5 TR D).
RAR: T 3R K, 2012,

WU Hujunshi. Design and development of subway vehicle

maintenance management information system[D]. Chengdu:

Southwest Jiaotong University, 2012.

MRE. R E A5 § AT RD]. Ak
JT 9 IR E K A, 2014,

YU Tailiang. Research on Wuxi metro vehicle maintenance
site management[D]. Guilin: Guangxi Normal University,
2014.

AT, )M Mgk ik & S A X 89 BF S0 & 5 A [D].
J7M: Pl K, 2009.

HE Jianghai. The research and application on the equip-
ment maintenance management mode for Guangzhou
Metro[D]. Guangzhou: Sun Yat-sen University, 2009.
AE. B R RN E) T E B A 8RR [D]. R

[10]

(1]

A B FAH K, 2014
LIN Ken. Application design of asset management system
for a subway corporation in China[D]. Chengdu: University
of Electronic Science and Technology of China, 2014.
B, MR BGRE ISR AR R IE B I RE[]]
W AR 2, 2011(3): 38-40.
QIAN Bin, LIN Yan. Metro equipment maintenance mana-
gement system and its operation management function[J].
Urban public transport, 2011(3): 38-40.
Zewy. Ao WA KA F IR RIRIT[)). 28 F R,
2016(29).
GONG Xiao. Beijing subway equipment management
strategy[J]. Manager journal, 2016(29).
Fdm, WTE. A FHIELEZ 8 RGN BN AR
L[], Ak STAL(TF a3 F)), 2015(1): 218.
LI Jianjia, JIA Zizhi. Application and research of metro
vehicle equipment information system[J]. Culture cor-
porate, 2015(1): 218.
R . Mk LR AT BRI A Gkt 5 LIL[D]. AR
W 2B K A, 2014,
GUO Daojing. Design and implementation of subway
comprehensive

information management system[D].

Chengdu: Southwest Jiaotong University, 2014.

(%% §59)

(LB 91 W)

[11]

[13]

HFRA. ERER G R BRI EREIM]. K E:
RE K H A, 1988.

XU Shubai. Principles of analytic hierarchy process[M].
Tianjin: Tianjin University Press, 1988.

JRol b, BRRAN, iR, F. R T ERS ARG EE
LEA MR TRARARAL[T]. AR T 4R, 2011, 19(3):
346-351.

YUAN Xiaoshuai, ZHANG Qingsong, XU Zhenhao, et
al. Comprehensive geological forecasting optimization of
tunnels based on analytic hierarchy process[J]. Journal of
engineering geology, 2011, 19(3): 346-351.

W, 5. W E RN R L kAL [M]. b
o A B RAL, 2010: 26-27.

YANG Feng, PENG Suping. Study on the principle and

116 URBAN RAPID RAIL TRANSIT

[15]

method of geological radar detection[M]. Beijing: Science
Press, 2010: 26-27.

APRGE, BIA, B B %, . TSP FIRMEE R R bR
WA R[] ka3 )k, 2016, 31(1): 417-426.
FU Daiguang, ZHOU Liming, XIAO Guoqiang, et al.
Research on the application of TSP in predicting the
quality of the tunnel[J]. Advances in geophysics, 2016,
31(1): 417- 426.

HATH, TR, gL, TSP-203 7& 1 id A2 47 TR P 49
S R[], seEkah B, 2005, 20(2): 460-464.

DAI Qianwei, HE Gang, FENG Deshan. Application of
TSP-203 in tunnel advance forecast[J]. Advances in geo-
physics, 2005, 20(2): 460-464.

(%% Mxa)



