CIESC Journal, XXXX, XX(XX): 1-13 T2 XXXXAE 285 XX 55 XX | www.hgxb.com.cn

é?:ﬁi'—?"%i’l? % DOI: 10.11949/0438-1157.

333333335353325353%

BT R RESMERARERSRE

FHIL, #wW, §EE', HBELt, AX®’, x5
(TR R TR R, JbaT 100084; > REATTREH RS ARAE, JLaT 1001205 ° fb2: TRE SRR AR 2 F 5 s
12, dbET 100084; * TEAERAEIRIR A FITIE e, dLET 100084; 5 rhE A RAE M &340, db5 100086)

TE. FEE IR R R 5t 2 kR st L RUMAAfEE , FRAA Tl 18 Ab T4 o I il o o o A e
MR RN, T TR SRR IAL T R G/ iAol A B B AR 2 OCE B, Ak A Tl Ji i S8 [R] B i s 1 A=
A0 70 ) ek HE F 7 R0 U 2 S R AR B R A BR ZI 52 A, KR B TR I R R AU AR ARk
I ERAZ ORUE . ET XA ML R R AR AT I R G, SRR TR AR A L eI 0 2 ) LA
K] “RACHR)T" S = AT R R e, RS PO RO (1) £ A A PR A 2 11
RS R BN, X F2mITAT L BB AR A BB X (2) A= M T I T2 BAS
JrA, SRR FIERT 22 AR R SR I LA (3) TEIH PO, TEAL ST ARG s T @ AT 5
FORARMAGE R, A BT ANRT RA T R N A TSR (4) WAk, EREEETh RS ARk
I B S AR T e A, XA A 45 S T AT A R AR G

KW . HRAATIE ;. AR ARk, FEAERRIE: AT IEFEADRHRIG AR

RESZES: TQOl; TEG6S XHERFRERR: A

XEHRS: 0438-1157 (XXXX) XX-0001-13

Research progress and prospects of modeling for transition pathways in
refining and petrochemical industry

YU Hejiang', XIE Yanli’, CAO Yuheng', CHEN Dingjiang"**, ZHOU Wenji’, ZHU Bing"*
(' Department of Chemical Engineering, Tsinghua University, Beijing 100084, China; * Sinopec Energy Management Co., Lid.
Beijing 100120, China;* State Key Laboratory of Chemical Engineering and Low—carbon Technology, Beijing 100084, China;

* Institute for Circular Economy, Tsinghua University, Beijing 100084, China;® School of Applied Economics, Renmin
University of China, Beijing 100086, China)

Abstract: As the comprehensive green transformation of economic and social development accelerates, the refining
and petrochemical industry is entering a critical period of transition toward green, low—carbon, and high—quality
development. In this context, scientific assessment and systematic analysis of industry transition pathways based on
modeling are of great importance. Considerable research has employed different modeling approaches, each with a
distinct emphasis, to investigate various aspects of this transition process, including the deepening of green and low—
carbon development on the production side, the rapid evolution of product demand structures on the consumption
side, the fast development of waste material recycling, and the emergence of "future refineries" based on clean

energy and alternative feedstocks. This paper reviews modeling methods for analyzing transition pathways in the

R EH: 2026-04-13  fEEIHH: 2026-05-09

BIEEE: KRe(1967-), 59 i+, #Hbz, hingzhu@lsiﬂghua-edu.cn;iﬁﬁ’ém( 1976-) , ¢ Wi+, 1F E g TREU ,xieyl.sem@sinopec.com

F—1EH: THIT(2002-), 5 LW 4E | yuhj23@mails.tsinghua.edu.cn

SIRZARSC: TR, W, BRI, MRE VL, RS0, A A AT A B A S A S 0t e 5 JR B0, Ak 2431, XXXX, XX(XX): 1-13
Citation: YU Hejiang, XIE Yanli, CAO Yuheng, CHEN Dingjiang, ZHOU Wenji, ZHU Bing. Research progress and prospects of modeling for
transition pathways in refining and petrochemical industry[J]. CIESC Journal, XXXX, XX(XX): 1-13



c2- e T iR BXXE

refining and petrochemical industry and systematically summarizes research progress in three areas: studies
focusing on the production side, studies integrating both production and consumption sides, and studies oriented
toward "future refineries." On this basis, four main conclusions are proposed: (1) integrated modeling of transition
trends on the production and consumption sides, as well as their interactions, is of great significance for
comprehensively evaluating industry transition pathways; (2) in production—side modeling, opening the process
black box and constructing refinery prototypes provide an important foundation for scientifically assessing
differentiated transition pathways for different refineries; (3) on the consumption side, situating the industry within
the broader socioeconomic system to develop future product demand scenarios helps evaluate structural
transformation of the industry under changing external demand conditions; and (4) looking ahead, coordinating the
vision of "future refineries" with the gradual evolution of existing assets in modeling and assessment is crucial for

constructing and evaluating pragmatic and feasible transition pathways.

Keywords: refining and petrochemical industry; modeling; green and low—carbon; high—quality development;

renewable energy; biomass; waste material recycling; future refinery
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