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Driving Zero-Carbon Transition in Coal Chemical Parks via Coal-
Electricity-Chemical-New Energy System Reconfiguration

SHI Yao', YAN Kun', XIAO Hao', TIAN Jinping"22*, CHEN Lyujun'.2
(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. Center for Ecological Civilization, Tsinghua
University, Beijing 100084, China; 3. Carbon Neutrality Research Institute, Tsinghua University, Beijing 100084, China)

Abstract: The integrated development and systemic reconfiguration of coal, electricity, coal chemicals, and new energy (CECNE) serve
as a crucial breakthroughs for continuously advancing the green, low-carbon, and high-quality development of coal-based industries and
achieving carbon emission reduction across the entire coal chemical industry chain. This integration holds significant implications for
promoting the clean and efficient utilization of coal, safeguarding national energy security, and realizing carbon peak and neutrality goals.
This paper first elucidates the strategic importance and practical necessity of constructing zero-carbon coal chemical parks through the
synergistic coupling of diverse CECNE resources. It subsequently reviews recent technological advancements within the relevant CECNE
sectors. Furthermore, the major challenges in systemic reconfiguration for zero-carbon industrial park development are explored from
two perspectives: spatio-temporal complementary technologies for heterogeneous energy sources tailored to coal chemical processes, and
intelligent optimization technologies. Strategies to address these technical challenges are proposed, including precise modeling of resource-
energy structure-performance relationships, dynamic adaptive planning of industrial ecosystems, and system simulation and optimization of
the coal chemical industrial chain network. Finally, key technological pathways for CECNE systemic reconfiguration are discussed in depth
to provide technical guidance for establishing zero-carbon coal chemical parks in China to implement the national “dual control of carbon
emissions” policy and move towards zero-carbon construction, accelerating the low-carbon transformation of coal-based industrial clusters.

Keywords: coal chemical industry; coal-electricity-coal chemicals-new energy; zero-carbon industrial park; multi-energy complementary;

systemic reconfiguration
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