SHEBEE 202246 B 5 41% 55 600 | FEESBEESHE 70 A%

W EHRES: 1000-8241(2022)06-0723-09

RBEXASEMRGELNER ZRRHT %

FRE KEFm BEXE AR @TR EW
P R 0 5 R AR TR

TE: RRAENAZRHGTEBRARE W ZREATF ZWIEE M5 € BT 7 B &R
REBCSEAR BRTREFEHETE RETERELEY B, 2T TEATMALRE
EUHANENEZGHTEER,; Bk T ETEERFEAZ AN ABRRRESEEEFEAET
Wit LU ST it E N R R ERA KA E. XA BS RN ABEGEZFHA.
AR B o T AL AR, P A T AR R T R IR i S B R A S E A B
R VERBEERNABARAAE N R RELG ER M K H 55 8 F &K 6100 km 45 B &
ZEALIE AR K 31 000 ke 117 B EZE MLk 69 KALE W R G, R E A AE I ER L 5 #EEH K
2| E e KBk AT (F 9, % 25)

KR RARREW; BETE; BHFHER, REFL

FE S TES32 ERFRINES: A

DOI: 10.6047/j.issn.1000-8241.2022.06.014 FrRR % G&IERRSS) #RIRAL (OSID) :

Online simulation method and software development of large-scale
natural gas pipeline network system

LI Changjun, ZHANG Yuanrui, JIA Wenlong, QIU Bolin, HE Jie, WANG Shuo

Petroleum Engineering School, Southwest Petroleum University

Abstract: Natural gas pipeline system simulation is the core technology for design plan demostration, transportation plan
development, operation plan optimization, and emergency security decision-making of pipeline system. Hence, a simulation
model applicable to the pipeline network systems in any structures was established based on the principles of conservation
of mass, momentum and energy, as well as the characteristic equation of non-pipe elements. An algorithm for solving the
simulation model of pipeline network system was formed based on the functional analysis of pipeline mathematical model
and the fast LU decomposition under the large sparse matrix compression storage conditions. Besides, large-scale online
simulation software for natural gas pipeline systems, comprising the modules of data communication, database storage,
data filtering, online simulation and result pushing, was developed with the B/S software architecture, the big data caching
technology and the real-time visualization technology for big data extraction. Then, the software was applied in a pipeline
network system with a total length of 6 100 km and 45 compressor stations and a large pipeline network system with a total
length of 31 000 km and 117 compressor stations. It is indicated that the applicable scale, calculation accuracy and speed of
the software have reached the international level of similar commercial software. (9 Figures, 25 References)
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