2024 210 H 554346 55 10

5132 W, B0, AR, 45, PEERRAR AL N R G BB H B R LEL T ). il <8, 2024, 43 (10): 1138-1146, 1172,
XIE Ping, WEI Lei, SONG Shuoshuo, et al. Comparison of interconnection modes in the natural gas trunk pipeline network system in
Western Chinal ] 1. Oil & Gas Storage and Transportation, 2024, 43(10): 1138-1146, 1172.

FRRAS TELEMARG BB EBEINNTEL

BE BE R FIRT
5 TS P XA PR T A s 2. PG R K 0 5 AR AR B 3. P A i R AR U T AT IR A )

H

1.

WEIBM] “ETER.KHEAN” (@HREREL#H ZHA I LME ST ZRAMAZRE, BARAALE AR
AAHBA B, MERAAFATER L ANRE AR EREREARAATEEREAMNEHR
#o. HHLENHARARATEREBEREREFENLAKBERT RO EN D, AR ZEBHLE Y K
F A — AR [FRIAR SPS SIFE L FHMARAF B TERE WER, £ 5 WP 2458 BT MARN.
GHBE AR BEEGOTEAE, M TEAAM A58 T TA BAAR LA S5HALAN & BEE.
BHARM -4 5HAAANEAH REEFRREMEXERBN TN XTI LRESEFHELEEERE
BRATE. XTI EH# PN TECOEEET XA TELAEHRETICRAS TE N R RKEL T bk iy
MAERE BERITABMERBAZGREREZ rEl . (ERIEVEGERE XA NEBEET X &
GVCRROINEBEETZRE, FHATEBRSMEAR 0N, ZEFRIKAZEFELTHRIT TR, H 2T
HARM -4 58T TEARE —FIAEAR AARN 4 5HALAN ST —E ABNRKE T £. (48]
ARERTAFERAATEAY WA ERRERENTITERE. (H4,%5, 520

KiIE): RAAEW; BEIXER; RE; s 5E#H

hE 2S5 TES32 XHERFRIRAD: A N EHS: 1000-8241(2024)10-1138-09

DOI: 10.6047/j.issn.1000-8241.2024.10.007

Comparison of interconnection modes in the natural gas trunk pipeline network
system in Western China

XIE Ping', WEI Lei', SONG Shuoshuo’, LI Weichenzi’
1. PipeChina West Pipeline Co. Ltd.; 2. School of Oil & Natural Gas Engineering, Southwest Petroleum University;

3. China Petroleum Pipeline Engineering Corporation

Abstract: [Objective] “Trunk interconnection and regional networking” (hereinafter referred to as “interconnection”) involves optimizing
the allocation and transportation routes through multiple transmission schemes to address the uneven geographical distribution of gas sources
in natural gas pipeline networks. Establishing crossovers between existing valve chambers along parallel pipelines is a key method for
achieving this interconnection. At present, the impact of establishing such crossovers on the transmission capacity of the pipeline network
during cut-off accidents remains unclear both at home and abroad, and a consensus on the arrangement of these crossovers has not been
reached. [Methods] The model of the natural gas trunk pipeline network in Western China was developed using SPS software. The feasibility
of interconnection at various valve chamber locations was evaluated for the West-East Gas Pipeline 1 and the Lunnan—Turpan Trunk Branch,
the Xinjiang Section of West-East Gas Pipelines 2 and 3, and the Gansu Section of West-East Gas Pipelines 1 and 4, taking into account the
design gas transmission capacity, routing, and distribution characteristics of the stations along each pipeline. Interconnection schemes for pipeline
valve chambers were proposed based on feasibility and economic considerations. Based on these schemes, the influences of single (double)
pipeline crossover modes on the failure length of the trunk pipeline under accident conditions, the potential reduction in gas transmission capacity,
the failure frequency of crossover valves, and the stability of the gas supply system were further analyzed. [Results] It was recommended to adopt
the double-pipeline crossover mode for the interconnection of valve chambers. The design process of “establishing the double-pipeline crossover

scheme, analyzing transmission capacity under accident conditions, and conducting an economic analysis for interconnection” was summarized.
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Interconnection schemes were developed for the Lunnan—-Kongque River Section of the West-East Gas Pipeline 1 and the Lunnan—Turpan Trunk

Branch, as well as the Jinghe-Wusu Section of West-East Gas Pipelines 2 and 3. [Conclusion] The research findings offer a standardized design

framework for the interconnection of natural gas trunk pipeline networks in China. (4 Figures, 5 Tables, 20 References)

Key words: natural gas pipeline network, interconnection, valve chamber, station crossover
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Fig.1 Structural diagram of the natural gas pipeline network system in Western China
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Table 1 Schedule of process stations and valve chambers along the natural gas pipeline network in Western China
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Table 2 Crossover schemes for interconnection nodes of the natural gas trunk pipeline network system in Western China
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crossover modes under different accident conditions in the
Jinghe—Wusu Section of West-East Gas Pipelines 2 and 3
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Fig.3 Transmission capacity of the pipeline system in the
Jinghe-Wusu Section of West-East Gas Pipelines 2 and 3 in
winter and summer following adoption of double-pipeline
crossover mode and single pipeline failure in different
crossover schemes
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Table 3 Transmission capacity of the pipeline system in the Lunnan-Kongque River Section of the West-East Gas Pipeline 1 and
the Lunnan—Turpan Trunk Branch in winter following adoption of double-pipeline crossover mode and single pipeline failure in
different crossover schemes
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Table 4 Transmission capacity of the pipeline system in the Jinghe-~Wusu Section of West-East Gas Pipelines 2 and 3 in summer
following adoption of double-pipeline crossover mode and single pipeline failure in different crossover schemes
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Fig.4 Gas transmission capacity and capacity reduction in
winter and summer of the pipeline system upon pipeline failure
before/after double-pipeline crossover for different valve chambers
in the Jinghe—Wusu Section of West-East Gas Pipelines 2 and 3

U 5 4 AT A 0/ P B R AR I B R I

RBE BRI, IRAEERGM T M. B3
P21 = AT A RO U P R G B, (H 2 AR BT
PN, HLIR w55 1 1 Bz b i = S BUE TE K
BORFABT F e ZETHIRGF RS R F K
ARSI 1] R RO R IR R BRR G
B R E L 2 GRS, B E T SR ST g
P — LB T 5 1P = 2 — 3 R B s B
B S AT DRI A e AT S R BT AT I K S
ROWE W57 H v E-F OIS R a8 71 0 -l 22
TRV AT AR HEAL BE T AR, PRFR T U IR IR Y
ZAIBAT, JUH R AT R A R A I B 1 1S
HIREEINTREE i G RSN EREE ) ZS o 1S e R (AR
FEPU SR IR W FAT BB R A [ AR I 5
PR = W] R ARG A SR, (H 2N E R 5
(R BEAAR X E TE I 2R IR I 5T 2% 1 T f) I =
BRRR IR B J5T  T B R TR 7 s R B A, T S L AR
% A E AN OGO T e TR e 06, LA A
FRARAT LA M« L ILE " e e BT 3

S -

(1] fof 2 08, Bl = 4, SRER AR, 3006, 2 5 Bt SRR
W3 5 R AL KRR T, 2022, 42 (11): 1-12. DOI:
10.3787/4.issn.1000-0976.2022.11.001.

HEDB, JIACY,WEI Y S,GUO J L, JI G, LI Y L. Current
situation and development trend of world natural gas industry[ ] J.
Natural Gas Industry, 2022, 42(11): 1-12.

(2] T ok, FORHEE, TR, MRater, SR E. RE KM RAEE
AR B J a5 LT ). A0 BRI ¥ i, 2018, 29 (5): 1-6. DOIL:
10.3969/3.issn.1004-2970.2018.05.001.

WANG X Q, WANG B Q, WANG B, LIN Y H, GUO C X. The
current situation and development trend of China’s long distance
natural gas pipelinel J ]. Petroleum and New Energy, 2018, 29(5): 1-6.

[3] 487 B, BAHE, MR 2, 281, B8, INVICT, 5. B RIRAAR
A A R s TRILT ], R AR Tk, 2018, 38 (4): 1-11. DOI:
10.3787/3.issn.1000-0976.2018.04.001.

ZOU C N, ZHAO Q, CHEN ] J, LI ], YANG Z, SUN Q P,
et al. Natural gas in China: development trend and strategic
forecast[ ] ]. Natural Gas Industry, 2018, 38(4): 1-11.

(4] B &k eH e B it < i vt d we i 5 [ 1. B bR A ey,

2018,26 (6): 10-14.

LYU M. Thinking on accelerating the construction of natural

yqcy.paperonce.org [ 145

https://www.cnki.net



I Z5I# | Process & Engineering

20244 10 H H43HH0W TSI

(5]

(6]

[7]

(8]

[9]

[10]

[11]

gas storage facilities in China[J]. International Petroleum
Economics, 2018, 26(6): 10-14.
W, RUT7, SEERAZ. AR IO ELIGR L300 P ) A o < A 0
B LT ], i ASA#IE, 2023, 42 (4): 473-480. DOI: 10.6047/j.issn.
1000-8241.2023.04.013.
YANG H W, LIU F, HAN Y S. Simulation analysis of supply-
demand balance on users side by natural gas pipeline network
interconnection[ J]. Oil & Gas Storage and Transportation, 2023,
42(4): 473-480.
WU T, CHEN Y K, DENG Z H, SHEN L, XIEZ Z, LIU Y, et
al. Oil pipeline leakage monitoring developments in Chinal J].
Journal of Pipeline Science and Engineering, 2023, 3(4): 100129.
DOI: 10.1016/j.jpse.2023.100129.
E KB UEE BT RID]. 224 22 NACH R,
2019.
WANG N. Optimization of long-distance gas pipeline
operation[ D]. Lanzhou: Lanzhou Jiaotong University, 2019.
B, T O3, DO, AR, T2, Rl RESRARTE M &
GUHEL AT BTTE AT RLT]. i Ui#iE, 2022, 41(6): 723-731.
DOI: 10.6047/.issn.1000-8241.2022.06.014.
LICJ,ZHANG Y R, JIA W L, QIU B L, HE ], WANG S.
Online simulation method and software development of large-
scale natural gas pipeline network system[J]. Oil & Gas Storage
and Transportation, 2022, 41(6): 723-731.
EB5 BB A28, WA, BT TR MRS 14T IR
BT ], A TR TR, 2020, 39 (2):64-71. DOI: 10.3969/
J-1ssn.1006-6896.2020.02.014.
WANG Q, CHEN X G, WU Y, XIE P, WANG H H. Study on
steady state operation optimization of western natural gas pipeline
net-work[ J ]. Oil-Gas Field Surface Engineering, 2020, 39(2): 64-71.
oA, B, R, SRR E, B AT TSR E e B
B RS R AGE T ], RIS L, 2013, 33 (12): 124-130.
DOI: 10.3787/3.issn.1000-0976.2013.12.019.
YAO H Q, MAO J, WU Z P, ZHANG Z X, ZHAO D Y.
Integrity management practices in the West-to-East Natural
Gas Pipelines and their competence appraisallJ]. Natural
Gas Industry, 2013, 33(12): 124-130.
MRAIBG, s, B, B R, REE, R, % MR 6
I P I LI el 77 LT ] R, 2020, 40 (2):
122-128. DOI: 10.3787/3.issn.1000-0976.2020.02.014.

CHEN L Q, GAOM P, WANG L Y, LIU S L, ZHANG T

1146 |_Yyacy-paperonce.org

r [ %71 Y

[12]

[13]

[14]

[15]

[16]

[17]

T, WU X, et al. An improvement scheme of “interconnected”
pipeline network under extreme working conditions[ J]. Natural
Gas Industry, 2020, 40(2): 122-128.
NS, SRETT, N, B, BORE, AR PR
BT A AR 22 0 e R BR B e R K [T ). R Ak S, 2018,
37(8):878-884. DOI: 10.6047/.issn.1000-8241.2018.08.006.
GONG W L., ZHANG Z F, CHENG Y C, SHI SQ, LUO T B,
XIANG ] R. Influencing factors for the economic output limits
of West-East Gas Pipeline upgrading and expansion projects[ J .
Oil & Gas Storage and Transportation, 2018, 37(8): 878-884.
KT, A, B0, S VG RUR )  aA E T AT RS
W B S vk 75 500 ).k U325 2018, 37 (12): 1398-1403. DOI:
10.6047/.issn.1000-8241.2018.12.013.
LIUY Q, TONG L, YU Z F, SHI H. Analysis and solution on
the displacement of the Second West-to-East Gas Pipeline at the
crossing position[J]. Oil & Gas Storage and Transportation,
2018, 37(12): 1398-1403.
B R VU AR B = 28 0.8 BT &R UK 50 4 BOR R 10 T S
PELT]. R A% 32,2018, 37 (9):1025-1029. DOI: 10.6047/
j.issn.1000-8241.2018.09.011.
JIA S M. Reliability of the test pipe section with 0.8 design
factor of the 3rd West-to-East Gas Pipeline in pressure test[ J].
Oil & Gas Storage and Transportation, 2018, 37(9): 1025-1029.
XU ) g, 22, AR AR, FOR BT, MM SR e A AT IR R
AT I T TREEOR R 24k (G AR D, 2017, 36 (4):
396-401. DOI: 10.11956/j.issn.1008-0562.2017.04.012.
LIUXF, ANY, DONG S H, WANG L G. Parallel safe distance
analysis of buried gas pipeline[J]. Journal of Liaoning Technical
University (Natural Science Edition), 2017, 36(4): 396-401.
A, T8, B0, R RIRVREETHIRTIE R R
W FEL ). A3 BRI B 1T, 2013, 24 (6): 34-37. DOI: 10.3969/
J.1ssn.1004-2970.2013.06.010.
HU D, PU M, YU D, WU B, ZHU F. Research on parallel
spanning scheme of natural gas pipeline trunk line[]].
Petroleum and New Energy, 2013, 24(6): 34-37.
KRBT, g, AE R 5, 4. R Umid 5 7 TAEIM ] Jba:
A Tl At S 2004 23-45.
SONG D Q, SU J H, REN Q R, et al. Natural gas
transportation and storage engineering[ M ]. Beijing: Petroleum
Industry Press, 2004: 23-45.

CF#% 1172 7O

https://www.cnki.net



r [ %71 Y

I Z5I# | Process & Engineering

20244 10 H H43HH0W TSI

43(7):796-808. DOI: 10.6047/j.issn.1000-8241.2024.07.009.

DU J, ZHENG ] Q, XIA Y H, ZHANG X L, XU N, LIAO
Q, et al. Prediction of mixed oil concentration in product oil
pipeline coupling oil mixing mechanism and data correction[ J].
Oil & Gas Storage and Transportation, 2024, 43(7): 796-808.

[24] DU J, ZHENG ] Q, LIANG Y T, WANG B H, KLEMES ] J,
LUX Y, et al. A knowledge-enhanced graph-based temporal-spatial
network for natural gas consumption prediction[ ] ]. Energy, 2023,
263(Part D): 125976. DOI: 10.1016/j.energy.2022.125976.

[25] DU J, ZHENG ] Q, LIANG Y T, XU N, KLEMES ] J, WANG
B H, et al. Deeppipe: a two-stage physics-informed neural network
for predicting mixed oil concentration distribution[ J]. Energy,
2023, 276: 127452. DOI: 10.1016/j.energy.2023.127452.

[26] DU J, ZHENG ] Q, LIANG Y T, LU X Y, KLEMES ] ],
VARBANOV P S, et al. A hybrid deep learning framework for
predicting daily natural gas consumption[ ] ]. Energy, 2022, 257:
124689. DOI: 10.1016/j.energy.2022.124689.

[27] DU J, ZHENG ] Q, LIANG Y T, XIA Y H, WANG B
H, SHAO Q, et al. Deeppipe: an intelligent framework for

predicting mixed oil concentration in multi-product pipeline[ J].

(L% 1146 T

(18] e, I fge, 40, i fh, sk, 5 Il i <04 18 JE A e 0 2

VEAL 77 3 K 3 sl il 6 32, 2020, 39 (5): 530-535. DOL:
10.6047/3.issn.1000-8241.2020.05.007.
SHAN K, SHUALI J, YANG G, MENG W, ZHANG H. Evaluation
method for basic failure probability of oil and gas pipeline based on
accident statistics in the United States and enlightenments[ J 1. Oil &
Gas Storage and Transportation, 2020, 39(5): 530-535.

[19] T8, X0 g, ko, Hunas, T 70, M, & iU e &

SRS VAR B AR R Je SR Joxod LT 0. i <UA# 325 2020, 39 (11):
1238-1243. DOI: 10.6047/j.issn.1000-8241.2020.11.004.
WANG X, LIU J P, ZHANG Q, JING L L, WANG N F,
TIAN L, et al. Development status and countermeasures of
quantitative risk assessment technology for oil & gas pipeline[ JJ.
Oil & Gas Storage and Transportation, 2020, 39(11): 1238-1243.

[20] FFo &, B, Tmess, uhme, & hnld, i . B4 ok a0k
W A Je 2 %] 24404k 12,2016, 45 (4): 853855, 859.

1172 |_Ydcy-paperonce.org

Energy, 2023, 282: 128810. DOI: 10.1016/j.energy.2023.128810.
Chi: K5

EETNE: 15 R85 4% BhIH “T 1 K UL 5
I VR JBE 0 B e 7 5 DR A i 727, 52202405 [ i k2 I
5O R 4 B h 2 3 R il DU s AR A O v
2462023BJRC026 -

{EE By AL, 59,1997 44k, 78t 142, 2020 4F Bl T b [
AT LB £ 5 RAS TR Mk, B2 M3 S K iE
B A 5 BB TS TR . Hhl: JLstT BOPXRFES 18 5,
102249, Hi%: 18810857210, Email: jiandu_cupl997@outlook.com
BISVEE : B4, 4o, 1994 4525, BIEEE, 2021 415 1 Helk T o &
FIMRSE LSO MAUEIE TAE %, B3 BSR4 8 5 <
AR R E AT TE. Mk A6 HTTH B P X526 18 5, 102249,

FL1E: 13261657239, Email: qliao@cup.edu.cn

e Received: 2024-05-27
e Revised: 2024-06-26

e Online: 2024-08-08

DOI:10.3969/j.issn.1671-0460.2016.04.061.

QI X Z, YANG J, WANG X L, XIE C, CAO J Y, XI G.

Introduction of foreign pipeline failure databases and guidelines for

us[ J 1. Contemporary Chemical Industry, 2016, 45(4): 853-855, 859.
i 5k E 5

PEZ B . wde &, 1972 4828, & % TR, 2012 48 fifl 4 5ol
T R A K 2 S IS AR B, B T K i R T
BB OE AT A LG T T R C LA . Hb bk 7R K S T w
X GBI T DX W A 7R s 447 0 0 < 4 2288 5 BI%T) 1 F HE 1001 J35 1],

830010, HL1%:0991-7561525. Email: xieping02@pipechina.com.cn

© Received: 2024-04-07
e Revised: 2024-06-27

e Online: 2024-08-13

https://www.cnki.net



