’:‘b:ﬁ%i 20254E4 H H 44554 Frontier & Overview | i 5 42k

SI3C: BRI, BRAAR, Tk, S5 U AR 2 ReRt AR 2L RE IR R R B IR [T, il RUAHIZ, 2025, 44(4):361-378.
LIANG Yongtu, TU Renfu, ZHANG Hao, et al. Role of oil and gas pipelines in the construction of a new energy system with multi-energy
integration[J]. Oil & Gas Storage and Transportation, 2025, 44(4): 361-378.

HSEEEZREMAMERRERERTEN

RKE ,,%1_ g8 KR XNEH [{rF BE OBS #T
1. AR AR IR FONUNR S 8 TRLEBE « ST PRGSO TG I05E « i R i 2 4 R R TR T o
2. P AT CIE SO TERIB IR X T2 B

THE: (BRI LI B K& B vr, PEERBIEH 2 @A R RR R . WAL BESL S EIRAM
NARPEF AR T RERIER, AN A RIRKRR P RS RIELELM, 25, Z2%. MRS, kI BF
BB A, [FRIN ARG N EMER R LS 2N T WA EES RO FTARFRZE
WHEIER . B %, é%é\’mii? FEZERGSHMATENLERR: B ZRAERT 24 A REAR
MR &, FEARRTRH B A E R I, M T H A IR R W R R KRB G 3 — 8 ol A TR
B & ARG R, AT AR R UK EE LR BARRER AN E, Hit T mAE EEGIR
KREBREFHNY R E T, AR b, EAERT 21 #42 Kb ARG =0 ZE I, AFAMR. FLT
CHEEITF HBERFTEFEZRRRZSATE, BB T AT E RERELENNE; &5, LidA TR,
AR AR, —F B LNG 5A R R, B2AWHR T AT EES bR oA BRAKRZEX P TT
HEHREAG, BIES5ZMWEE. Z#hE. 2 AREEHFERZER. (ERLEAT =R+ B BUF IR
FHWEENR, A oA RERZER A A EZNRIAER, MU S RE IR AN, KEEHN
ARG TFEERFEENEHOIESTERKT. (ERlEAFTEEFERRRKA A AMEEFEEZRHTT
MREAT, ERFZFHLKE RRERGRELZAE T AR EFELAC. ERRER B, mAE
B R SO R BT A, R R R £ Tt thE KRN T MRS, (F 3, 5 84)

XHEIR): £ R A AT A GIRRR; RS RERE: £ TihE; _&LW’*H LNG 5% &t
&S TES32 RRFRIRAD: A XERE: 1000-8241(2025)04-0361-18

DOI: 10.6047/j.issn.1000-8241.2025.04.001

Role of oil and gas pipelines in the construction of a new energy system with
multi-energy integration

LIANG Yongtu', TU Renfu', ZHANG Hao', LIU Chunying', FU Guangtao', QIU Rui', LIAO Qi', XU Ning"’
1. College of Mechanical and Transportation Engineering, China University of Petroleum (Beijing)//Beijing Key Laboratory of Urban Oil
and Gas Distribution Technology//National Engineering Research Center for Pipeline Safety; 2. Engineering School, China University of
Petroleum-Beijing at Karamay

Abstract: [Objective] To achieve the strategic goals of “carbon peaking and carbon neutrality”, China is actively advancing the develop-
ment of a new energy system with multi-energy integration. Oil and gas pipelines are crucial for ensuring the supply of traditional energy. It
is essential to explore how to leverage their advantages of continuity, cost-effectiveness, safety, and environmental protection within this new
energy framework. [Methods] Starting from the evolving connotation of oil and gas pipelines, the role of these pipelines in the construction
of the new energy system with multi-energy integration was comprehensively analyzed. First, the development policies related to China’s
multi-energy integration and oil and gas pipelines were thoroughly reviewed. Second, the concept of the new energy system with multi-
energy integration was systematically elaborated. By examining the evolution of the energy consumption structure, the development direction
and significance of this new energy system were discussed. The influence and critical position of oil and gas pipelines in energy resource

allocation were explored across four dimensions: optimal allocation of oil and gas resources, supply guarantee, the formation of a new oil and
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gas market pattern, and the construction of a comprehensive three-dimensional transportation system. Building on this, a review of the status

of oil and gas pipeline construction since the early 21st century was conducted, and the concept of flexible, empowered development of these

pipelines was interpreted across five aspects: new media, new processes, new management methods, new construction schemes, and new

transportation systems. Finally, the key role of oil and gas pipelines in constructing the new energy system with multi-energy integration was

outlined, highlighting their participation in emerging frameworks such as multi-network integration, multi-energy coordination, and

multimodal transport. [Results] Oil and gas pipelines remain a crucial focus of the Chinese government’s energy planning and management,

significantly contributing to the development of the new energy system with multi-energy integration. They ensure large-scale, long-distance

energy supply while enhancing the resilience and reliability of China’s energy storage and transportation network. [Conclusion] Oil and gas

pipelines have been, and will continue to be, a vital link in energy transportation, significantly contributing to economic and social

development while ensuring national energy security. As development progresses, the role of oil and gas pipelines will expand, evolving

toward diversified integration and coordinated development in the future. (3 Figures, 84 References)

Key words: multi-energy integration, oil and gas pipelines, new energy system, energy structure, flexible empowerment, diversified

coordination, biofuel, LNG and cold energy
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Fig. 1 Research framework for the role of oil and gas pipelines in the construction of a new energy system with multi-energy integration
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Fig. 2 Consumption proportions of four major energy types in China (2000-2023)
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Fig. 3 Trends in China’s pipeline freight volume and turnover
and their proportions among various transportation modes
(2013-2023)
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