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AR SCEETTRep A A A F R R A )
X — MR, B0 AR DG B SCHER] ( pipeline,
natural gas, intelligence, intelligent, smart,
artificial, neural network, machine learning,
network, mathematical model, prediction model,
deep learning, algorithm, robot, digital twin, digital
twins, information mirroring, SCDA, big data, internet
of things, 10T) , XTEIMESCGHITR R, KREEE
PEEFE “ProQuest £ 5 %7 AR W T ( Research
Library ) 7, ZEWCR TR BEEEG A RHIZOFAAR
WITINES, S E O CEE R
TR (Pipeline & Gas Jowrnal ) TEPEJIT 6 000 Ff
W, T 2o b TR, TR R Ta]
JWHIH 1946 -7F0R, 2 2023 AFEhASH T

S UDAL 0% &3 €I 0) (pri: SLUMIEEE = SEd LIS N
FHOCHYIBESCA 1 428 Fi, ANSCNEOR SRR . 11
TG A FIVE R 5341 45 £ BEXH SGHAT 1 BRS04,
IR REACITT . Rtk . AZhikiERl. B1T
L AN e 1IN € o = AN L 2 = AN A ¥ L
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1.1 ESSEENMNARER

Xof (R AN 2 I RS SR AT AR EE T 4T,
2RI B A A58 KRBT 40k 3 BB
TS RWITAY 4 (1978—2000 4F ) |, FAR R
THEWFITR ZE MR 1978 4, 5 20 RAERFEHE
— i, FEAERSCEAE 6 R ML, X — A AR
B SO A A IS ORI 0.30% DL,
SRR R B S SR Y 3.36% ., HAURIEZR
P& (2001—2015 4F ), 2001 4ELLJG 10 434F (]
WA s, DidE & SCR I sh Lk, &
AERSCAE 10 ~ 30 R Ay, ik — I AR AR T34 % S
B R 2 IS SCREIR ) 0.70% ~ 2.50% Z[8],

R SCRBUE R EAE IS SCEBUE Y 22.06%. i e
PR FEW (2016 224 ), 2016 4R J5 & CH R
BAE FTHEHY, JUHRE 2019 4E, MR L —AFR R SCH
BN 100 43R . 2021 4F K S %, ihF) 261 .
X E AR AT R SR R A I S R
1 L EE R IR 4.00% ~ 20.00% 7], % 3Ca%0 52
IS SRR B LR 74.58%.

ARTCN 1 428 RS ) BRI B TR AR, 2%
Frid R, SertiEdi oA s o, RAAE 100 LBy
F AR L 1,

# pipeline ( 418 ) . pipe (%) X 2% H]
) 2B, BT 20 N1l AT £ AR BE A IR ISR B,
natural gas ( KR ) VE MR = (i), 78 2018 4F
ZJE R O, AN Y gas pipeline ( SR

F1 FEENEARERIE PRI TR DRGR

F ] Tl

pipeline 1777

natural gas 1113
gas pipeline 721
corrosion 716
pipe 640
oil 587
mathematical model 536
petroleum pipeline 462
energy 455
soil 408
simulation 315
risk 311
fluid 307
design 269
algorithm 261
leak 236
network 221
optimization 220
data 190
carbon dioxide 187
heat 181
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F A 1L
inspection 167
failure 158

finite element method 146
safety 143
mathematical analysis 142
deformation 139
earthquake 132
construction 130
damage 120

flow velocity 119
sensor 118
hydrogen 106
buried pipe 102

steel 102
vibration 101
friction 100

i) BYIESIAHAS petroleum pipeline (A VHAETH ) 7
2019 fEZ G BRI KB H, X RPITEAULR
EHE TR EEMPIEZ . corrosion (JE ) 1Y
WK, R ILT 1994 4F, L2017 AR Z R
RO, 28 B MU A9 Ao mathematical
model ( FAAL ) ARl U BT 1918 S0 -
BT 1979 4F, 2017 2 JRHFEEHE K . A 2017 4,
B EE M BRI S B R RS, FEbh . it
REIR . BUAEHR e R B AR, Hrp A
IR I

1.2 HXHFHSH

BT RBE, B EOR 1 428 FRiB 304y
A5 T 513 FBI ) b, iz s aocE 10 5L R
ARG 22 F, BLRNER 2 .

M2 PR LIE S, BOCRREZ TN 0P
Conference Series: Earth and Environmental Science, RRIE=7
B EAE MEARMFEIE I 79 K, HIKH I0P Conference
Series: Materials Science and Engineering, Pipeline & Gas
Journal 5. 2% 3 > 10 B T T 20 FhE T
SCI, AR RI AR ME 22 A 47 5 0 & AT A 0 1) 5 ) 4t

(Jounal Citation Reports, JCR) , £ F Q1 XIJ4 5 F

x2 FEENEAHXHISH (XXE>10E)

LRI PN

Foc R WP 2020 WETF SAERMEF JCR 44X

IOP Conference Series: Earth and Environmental Science

IOP Conference Series: Materials Science and Engineering

Pipeline & Gas Journal

Energies

Corrosion

Journal of Physics: Conference Series
Applied Sciences

Journal of Pipeline Systems Engineering and Practice
Sensors

Process Safety and Environmental Protection
Journal of Marine Science and Engineering
Sustainability

Measurement

IEEE Access

79

65

63

59

43

43

36

32

25

20

19

15

14

13

SCI — — —
SCI — — —
SCI — — —
SCI 3.004 3.085 Q3
SCI 1.77 2.056 Q2
SCI — — —
SCI — — —
SCI 1.952 1.838 Q3
SCI 3.576 3.735 Q1
SCI 6.158 6.046 Q1
SCI 2.458 2.455 Q2
SCI 3.251 3.473 Q2
SCI 3.927 3.778 Q1
SCI 3.367 3.671 Q2
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LURLIEys HOChE R TS 2020 T 5 AT JCR ZrIX

Mathematical Problems in Engineering 13 SCI 1.305 1.27 Q4
Soil Dynamics and Earthquake Engineering 13 SCI 3.718 3.888 Q2
Water 12 SCI 3.103 3.229 Q2
Energy 11 SCI 7.147 6.845 Q1
Energy Law Journal 11 — — — —
Jﬁi?j;fg jetroleum Exploration and Production 1 SCI 2077 2116 02
Reliability Engineering & System Safety 11 SCI 6.188 6.336 Q1
The Proceedings of the International Offshore and Polar 1 . . . .

Engineering Conference

BT, BT Q2 IXHYA 7 FHITI, 5 4RI T (M
TN 5 4F T2 SO 1B/ BIE ST s iy
72 Energy.
1.3 #HENAE5H

LA 748 il YR 7 BIRIESCRAAE b
MG X —VEE AR A TR, IR AR
MIESE— RINEVETAE, #35] 748 FeSCHYEE—1F

HEEAGT 368 FTEAMIU . Horp 20 E AL
FA AR T 3k S A B AR R . R 4%
R R RS KA Tl R2f Fnip 22 By FE T
KA ROCEGETE 3 4 M UL By E MR AL 55
A 3 FiR.

I BRI UG, ESMT R EAE
FIPUI R ZHCh R

®3 ESMARVIES T

P GIREA S R SRR 1R
1 2 7 9 [ ST A R K2 (Ufa State Petroleum Technological University ) 11
2 MR B W EA ATV R2E ( Saint Petersburg Mining University ) 8
3 B HREKIH Tl K2 (Industrial University of Tyumen ) 7
4 W22 ABVS P T R ( Warsaw University of Technology ) 6
5 PHRABITR IR FL/R B2 AR K2 ( Amirkabir University of Technology ) 5
6 e Y AN K2 (Universiti Teknologi Petronas ) 5
7 B WHEAN 723 T Kk2% ( National Research Tomsk Polytechnic University ) 4
8 1525 T S AT THEE S A HUKERBE ( Tashkent Institute of Irrigation and Agricultural 3

Mechanization Engineers )
9 PG 527 K2 (Universiti Malaysia Pahang ) 3
10 J& H R RMS#E K (Uniersity of Port Harcourt ) 3
11 RN 5 5 BB IRASHE T K2 ( RMIT University ) 3
12 FEEWER Tk k2% (RWTH Aachen University ) 3
13 ENBEJE PG A ( Universitas Todenisia ) 3
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H LR TR, AN B TE 2016 4EL
Je HE AP & I, 10 SO 2, V5 R
Wit ARUR . BN G N ARSI AL,
ST SCHATIRA TG KB, AP e T4 245
RTFSE S = B AR TP e R R Ak T T Rk
Atk Biriith. KB, BFEy &
W . N A RN A AR A ELAR AR 4,
VA T R A M & e A R SRR
R ST ] S0 A I G R R R I e
ARSI 2016 4F 2 J5 BA RFPERIE SCH TS
EJEATEAR S0 b, [RIETRE O 0 B, it U 114
S RIT A5 B AR PR 1 S AT RIS R
HIFEL 53T
2.1 FEREKIET

ANl A T B R Re L B AR R B A 1T
FE, EX—J7H, FARF A e
PRAH B BB AR | A R RS
2.1.1 FRAEKREA

CEBEMRIRS) FEH B ks #=
H o4 T4 e LR e Ak s
Jride, AL T kA L R R R A2 B E
Tk WA AR REIRE RS Y Newman!
AT ] SR A E RO LA L TE AL
NTHREM AT S E A Chavala % ©
I B PR DIAE SR B TC LR AR ER AR | LRI
SR 2R AR R HIF T T i AU I K s e
EHA T, FRIET TR RE VAN Murray = UV g
55 T A AL A e . Z etk
N, AR AS I . 2 =0 AR WA R B A
A WS T BE AR A 455 | R 50 % Clayton'™
SHT T LR REALAE T 1 S A B AR S AH T 45
Leipzig 25 ¥V 08 T e B0 16 v] 8 2 T HE R 5T )
YER s Myrvang" 20 M7 T 807 Ak B A I A< 18 )
e Lim B P N S VEM; Sharma 55 " AT
AT A AW A, A4 T b s g
FLFL RS . T ERAL 22 AL B o A X6 1%
AR (OFS) | T rize ) BN BB AR %
Abate 85 VRIS T LUBRASE TE by i 1 1O RE R
AR M EIRERSE ] AR 1, Hlgs AL AL,
ANTEfE, 8. GBS 7L %8 fE b

HARTEM S E B B G r f, eidE TimA
EEA AT, R R IEAR 5
PO 1y JEL AR ST R A SR 285 6 R R A I e i Y
IR 1) R 5 B A
2.1.2 ARuBER R
CEEMRR) FEH I EHEAR” #£H

e T — MR AR A RS e T, IR EEL
FAR A H RSB REAL R AR 1Y Lu S MR
T — AR 3K Bl A P S Vi A T AR S
BERY AR E SiE A D E A TR IBURRAE , SRS
FIFR G SR m LA T, 25 RERI AR
B TS FE . Thomas'™ 5% T I T & B & & A HL
i NHEARTF A ;- Kershenbaum %5 " BF5E
TIGICEEEER . N, BREEE Tk 55
SERAY P BRI R A I 2 . Stoddard" " FSY
T MEIEBRA RS ERRILRS, AR5
G KRR ES . Akt Az PR
BRI, B AR R BOR AN F AT LA P
i 3D PR SER WA T s AT, N FHBCT AR A B
ARULKAGHEREFE . 5 1B A8 RS T8 I ) 5545 Fh g
FH B B AL ALK X 24 N e S s A
D QN
22 Heefbgziz

TER e BT, AR TR 2 M i
TSRS K R GE AL LR AR B R S
AT TS

T SHE B Ja A3 A W T B0 SR AR 5 W A o
Z5: (SCADA ) JH T8 18 45 il 2= 45 # A9 p 35 1
Russel™ 57 T SCADA Fliz Ji& 5 AR 7548 8 4 4 &
SRR Wibawa 55 PV HF5E T ED R AR RIR K
SERb A T N Y, AR IREERE. K
SRAFARN L I 23 T R 7 BE R 3R o 45
Harderode™" 4~ 44 T 1| FH JGA G 507 25 A R B 4L
it 5 il 42 44 34E 47 9 BH 7 ( Drag Reducing Agent,
DRA ) AbPHEEE W45 Privanka 25 P 4R H T —
TR0 42 IR BRI IS, HARR RS T 9 4k
P, TSR B, TR T
SRS, CRRAAEIE R RRE, HARREL .
A FIEEE SO0 . R R R E TR S . &
JERE AR FPIR S AE R G L AN LAt 152 it 45 F A
PR AN R AR, TR EE Mg e s
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1E A ShARFERIIT T , AR TR CHES | WA
BRI A7 s 1T FE

Nemed™ W58 TAR NI N HAEE BRI A
St dl AR, a0 A sk T ESH AR WP
(I E B e o0 N B B T DA 8 N 1 DS -
A Maheswari 55 29 St APIC A A 1R 2 04 Tl
H BN L I S8 AR DGR 21T T e iR,
(R A i S 4 o I = NN 527 NNy 7l ) 9 & N [ [ O ]
MR N ZE . Newman™ 3518 T A b AR AR E
RIS, WHES ARG . T AL 55
MR RGE

F Ak RN S S S 4 R i W P 48 1l Y ¢
BEHR, (RIRER TR U BS54 . a5 50 i
FAEE, R WAL B AT LR BT
FEREE B, i8R DA B A A A
PE, sl = RO EE, e et T etk
MR, 2R EE ME AR R LR 5T 5
KREFEA
24 BT

TR L AR , SAR G E KTt 48
M BE . KUP TR A AT T
5, AR LSRR R B st T
A7 T Y & T 1] 5 DGR

Allemand® B} T h 3 HEAEA & B I
FIYER S5, HAR M Za B Rens S Fidids #e
HE A ATEIRE, MOEcE LA TS 488, It
HXF Tl B Arlm g, HAZEEME A N HL
GBI 5, TR B A Rk
PRSI R b 3

Arya" A T AT B R AR R I A2 E AR
Z A BAESe , Rl B/ A T GO sk i
IR U7 %25 Medvedeva 55 38 1 1 8 1H
{7 B IR AR RS R B, NIRRT 1 ik
s E WA ; Acquatella 25 PV BFSE T A IR IR A
FLE TR BRI AR R B A . IR L DR
HEAERE A R
2.5 JXUBE d5

DR WU 7 T, 2 AR SR A RS Jas ] g 2L
IR . REMESF I T
2.5.1 KBk

XU AL MR | PERERORE

>

SIER T

Elshaboury™ % "7 — 7 Hil 0 45 308 e 8 fr)
BREfLBIAY, 2R I A T R0 Ty s 4
i, RHEZZEAE (MLP) MZMgs | 12m 3k
% (RBF) Pz MLm= mIH (MNL) %
FAR; Basha 25 PV AR T —FpSE T AT M2 R4 (1)
T4 T A A (R e ik, R T REUE ST .
AR UL, AT DL AN B AR A AT R
RIAES TR o XU W e o 22 i P e i T B
TR FE | BRI BRI
(Y EIE S RPN € T g TR S i N SR SR €
S WAk 3, BEE N TR RERORA & e, X sl
AN — DA 2 W P AR BT L A
2.5.2 MYnAshd

Singh N e U IE Zigbee #ll LoRa Pk
R P i VT A T AR D M R G, T SR
FEVEAT T L 5IPAG TAE; Tejedor 55 P HEH T —
TR BUAE T S B U I R 58, RGe4q & 1R X
{5 BIRARE , JE TR G iRy — (5 R BERAS
K “BLgs + 1E SN« EUMSIN  Fhs ATAR
Chavala % P N FF T — 004 A T8 4 e 68 fh ) 21
5, RARGHEA RS P A4
o XU W R G S SR I Rl . PILgs AL
15 D AAVEE 8 15 55 2 Fh R LSS A8 T8 XU 7Y
S s M R
2.6 HFMHE

R OF T, EAMT RS, R
SRR A BRICSE e 1, AR5 TN )
GBS0 R R B s A T IRl gl
Ansari™ JE AR PE R B T, ST, $2
iR e R e e IR (BN U SR e STEN IR | B2 9
J153 BT O Leary 55 (il FHAS B 7S AR 4347
THRASRHEA B B S A B L R
(8 JJm 5 Takada 55 % A48 T S H sk B
A TE MR SV Y = S FR S0 5 France'™ 5T
TEHERG TP EEE R B RITE; Mashaly 45
WF5E T 35T A v o A5S80S 0 b R N g 3
M5 Roun'™ 3 358 45 B 70 7 ik a4 745 3 1V 1 (455>
BT 5 Nixon®! ] FI A5 BRIC AN A5 25 L i %7k A
i b DR I 7 A 1) 2 S ORI A T A, IR
PRUTBE XTI 45 TE 52 s Chiou 55 ™ A7 BRIT
D5 BRI ST AR 5 1A o P 1 A R A
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AL Verley 45 W 52 TV + 58 HE M4 H1E
FABCRY, SE 5B S, PO s A
B R JR st A5 Sumer 88 M WFIY TR A E H LMY
RS, A SR A R R B
UURIED; Choi™ F AR A1 T 165K
HEERWAR R EAER, DS AEERSE
PR #E; Chung 25 " BF5T T4 18 wh i fr 310 =
AEARL AL N, 38 AR LM FROTE X s faf 2
WS ShAS = e EESL R AR Klomp™ 3 4
PyPRBIAIIGA T SR O R AFMIIYAE IS - TR IRAH
HAEH, 1A A REERRE,

FEIARIOTFE T T, XA OCERI A Irff9E
Li 28 U T — o 3 TR AR AR (0 55000 0% 5 ol
FIUTAY AT LASE BRI A T T R A AL
RS T, AR AL T R4 (PCA) |
N TIERFA: (ABC) FISCHEmIEMIT (SVR) 3 #
BARIRBI:; Mohamed 45 ¥ FF& T —Fh FHZ A
TRRE R A T R S PR EE TSRS,
FIFH TN T AR M4 BRI (MSTree ) . 27T HIE
R RESS (MARS ) 25 AN TR REHA; Thiberville 25
9T T PRI A eV A e, F2ds
BRI AT PR 3 N 25

B B RO 2k Rl AR IRs . AT
Bhe . MM PRI TR LS i
MBI B, JER T AEE R s SRR
AT S A3
27 ttmitE

MR T, ESMIFSE T i U
THE . SIS B4E . P A5 5 TN 25 o

FER WP B, Baghdadi %5 PV RFSE T —FhAE T
BALAE 43 AT 4 A Y T RS T A T T A
Yun 85 2 X 1 1 R U i E AT AR, JF AR
ST TE IR R 247 5 Spiekhout 45 Y RS T4 H
PUHLMAR e S PPAk TR, AT RAS X A8 1
HEBUHLRIR 547 AR S50

VLAEK, Palmer %5 P B FT T 45 1 18 1t e B
Sk 3D xR AFEM L, DT A A Tl A
Jit; Yang 25 BV HESE T —FRIE T AN TR BEAIRSH
SrHTRAE AR I R S, AR I |
T MR AT AE NS, RRAS R X 2B AE Hh
AR AR TE A T A T R A | SRR R
8, IFPEAT THEREIGIE; Cruz 55 PO W58 T LSS

2% ) 5 PR g AR R A T T R 5 5 A A
L 2R RN KA I B AEARE T s T A e
/N, I HRBTEAALE SN TR oL R sl b i
T4

THACE I e 2 S e A T A s AT I E A
£, NTHERE. PLasET LR A28 Refb Jr iom
FARBRH, M E IR 2, et
T BBy . ERR I . BB, eI
28 MEAE

TE NV 2 kb B J7 1, Paramkusem 25 B R ]k
BRI BT T EERISE T SCADA Mk 25980 K O 17 (1)
frd i %, EEHH K YME (k-means ) ITrik
AIAT AR SC IR JE M 22 S AT S s, X SCADA 4%
T A A R B i SCHE AT R R A2, R 4R
W o7 %, FIH Apache Mahout FALAR
MR IENT SCADA 8 B S b A 7 i 4328,
SR W2 7 o0t e 1 B0 1 S HE R et i T
5~ 17 NHED M, MOEEAAS IR R4 &
T2~ 8N HE . Hl 5% L R EE Wia
TR PRERE, N HIREE . RN 2k &
FOR DA D 2 I v B et R I 246 22 4 ) 2
WEBM AR .
29 TREHMRE

FELEIMATTTE, EAMEETE RSP, . XU
Bt | Gl MO S T T T TSR
2.9.1 FHEARRESHE

Nasser 25 PV Wit bb T 1548 07 5 N T8 g
D7 AT A B R ph R O N, FEAE
WE PERE R | N TR RE 1A%, i BRI
HEATAE T8 XS AR A OC TAERTR S %5 Martin™
PIE TR L SR . TS EROCHE L A
B 4 S AR T At v PN 286 £ 4 JRURSY 119 1%
W TR iz H A RS PPl 5 B R Aok
K ST 1]
2.9.2 FHELIFRFE

Lemieux™ TEYIAA T K E A 222 (APD) &
ATHIPRTE APL STD1164 (CEEFER RG4S Z4) |
8 HHZbR HEBERE A B T AT R ORI LRl it e 52 I
2R 9 FECFR RE VRS HHZE D 2 HM P K AR S
T R SR AR T TIELT, SIS T
KRG B B Rk LB, B 7RISR KRS
Tl il 22 G RNk A2 4450 Y5 DiChristopher™ 4y
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TR T 28 R ARG I M 28 R BRTE R A OC
WAL, BN, eSO SE E RN S T8 T S
Tl PEIBE S X 28 22 A b 1 o v il 2 ) S HCHE R A
LA R A5 25, 2018 4F 35 E BURF M 38 A6 A
TR P28 L2 AR AT iz a2 A BRI A AR
AT FEE 0 BT EE MR
PRI R, M EARHETF A R S
JE R R PSR EIL I K ST 10]
2.9.3 FHEZLFTELEER

Everage'™ 118 T BUN £ 16 % 4 5 43 b 1)
i, Arceneaux 5§ 1641 WY T E A R 72
B, GEE el FHEEAMESIY Y
SCRERARRE TR . B E S A T R R G K SRR AR
U E B AR EE, Crynes[ﬁs] THE T BURF AR A
My AE LR 1 3 7 XN A 45 T o 1 25 <
JF AR E B FH 2848 5 Pasquali® BF9E T I 18
282 A ) E R ], R R E AR B A
TIRE R AR, (5 B4k B REALEARAT
AR A A, T HAIE I SR REARY S
AR E 24

3 45k

i R ANE A RO SESEE o, AT AT
LIRSS

MW SE FEFE R FH, B AR (mathematical
model ) TEETEA T AL SO BT 1979 4F, &
i T H 7338 (electronic pipeline ) JHES:, #H
KB BRI TP RE, A2 A 2016 4F
ZI, BEE MRS SR R R i AT, R
Bt BRUR A R A W AR A, H
H AR B 1B PR AR BT A A

WEZEMAIBTEN S B, FEINARIEE E
LABIT AR, RHKREE . FEM. N TR 6
A2 28 S HOR TR S ok . kT 1 R0 24 22 4> S5y
TEMFFERNZRAIWSE, gt M2 2iaty, RUEE
BRI RIAT RN S RGMENTIE, ok
T PR AR AE T BB R T AR o LA T I SR
B, FERMECHER,

TER EE PRI Uy T, AP e T
Baefeiot . Baefedis. AshfiEm . stk
[N eIl I & = A 0732 = AN A U ey
RS, FRAE R R R E, W

LA T IEM 4 2 4 WAL 25, B
BT M ZRACEZATT I, WS T TE G &
GE 2 12 bR ERIBIE ST 5 I

TERAS T, AR ESMNEA TR R Gk
RS MIEST, (EAERE LR RO A 1K 1) 4
K, BN, 7E SCADA KB R Ge 0 457 T
SCADA JE il U 1 sl s 17 e P2 i P A 22
ge, R ENEOH R, SCADA K%L
PEoRAE RS | SRRl e KA P e A B
HEARNFEFEE AR BN, A, HaR T 5iafT
D EC, BTl . ARSI | G e e
HWAE SRR BT ARG, i
A IE TR BEAL R AT

TERA K RS T5 i, B S NI s |
CR7NE R N7/ S I 6 N & 23 i
fa. NTERE. TABL. HLas AL AL, Fhai
2. Horte. iR BUMFEC AR A SRR, B
APULI AT A REAL RO RRAE . o, RDUEIR
FRREEXTITA TR A MRS BT I, IFREREN
SEH AL TR BRI R A pRAS
PEATRE, JFRELERIMG . R BN AE
WRARE B WAl AIENE, Al AR e, i
BATRRERAL. BN, ST ERER BB ,
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Development of Smart Pipeline Networks on Abroad

YANG Yang', HOU Yichen®, JIANG Ligiong', GUO Dehua’, YANG Feng’
(1. National Pipe Network Group Southwest Pipeline Co., Ltd., Chengdu, Sichuan 610041;
2. Panzhihua China Resources Gas Co., Ltd., Panzhihua, Sichuan 617000;
3. China National Institute of Standardization, Beijing 100191)

Abstract: China is currently conducting study on technology and standardization for smart pipeline network.
Understanding the development of smart pipe networks on abroad is of great reference significance for China.
Based on the retrieval and summary of papers published in foreign journal related to smart pipeline networks,
this paper analyzes the overall study development of smart pipeline networks on abroad from the perspectives
of research progress, distribution of journals, and research institutions. A detailed analysis is completed on the
research fields and achievements of smart pipeline networks on abroad from multiple perspectives, including
intelligent design, intelligent construction, automation control, operation optimization, risk monitoring, digital
simulation, leakage calculation, emergency response, safety and environmental protection. This paper puts forward
the conclusions based on analysis: the study on smart pipeline network on abroad has developed rapidly since
2016 with research focuses including corrosion, design, energy, simulation, etc., and does not take smart pipeline
network as the research object to conduct integrated and systematic research, nor does it discuss the concept and
definition of smart pipeline network, focusing mainly on key technology research and reaching a high level in
some specific technical fields, using sensors, algorithm modeling, the Internet, the Internet of Things, big data
analysis, mobile communications, artificial intelligence, UAVs, robots, computers, neural networks, digitization,
simulation, simulation, digital twins and other technologies.

Keywords: smart pipeline network; smart pipeline; oil and gas pipeline



