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Abstract: Under the “carbon peaking and carbon neutrality” goals, carbon capture, utilization and storage (CCUS) is a key technology
for achieving deep emission reductions in energy industry. Among them, carbon dioxide-enhanced oil recovery (CCUS-EOR) has
become a research focus due to its dual benefits of carbon emission reduction and production enhancement. However, for the entire
CCUS-EOR process, there is a lack of a unified and operable life-cycle carbon accounting methodology currently, which leads to
insufficient scientific rigor in the assessment of carbon emission reduction benefits. Taking Yanchang Petroleum’s 5 x 10* t/a
CCUS-EOR demonstration project as the research object, a carbon emission reduction accounting and evaluation method was
constructed to cover the whole process of “preparation-construction-operation-closure”. Based on the emission factor method, the
approach systematically defines the accounting boundaries and baseline scenarios for capture, transportation, oil displacement and
storage, associated gas recovery, and safety monitoring. Using data such as the 2023 carbon dioxide emission factor for electricity in

Shaanxi Province (0.6335 kg/(kW-h)), the carbon emissions of the demonstration project at each stage of its life cycle were calculated.
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The results show that the annual baseline emissions of the demonstration project are 50065.9 t, the average annual life-cycle emissions

are 8520.5 t, the annual net emission reductions are 41545.4 t, and the average life-cycle emission reduction efficiency is 83.0%. The

method not only verifies the significant carbon emission reduction benefits of the CCUS-EOR project, but also provides a reference for

constructing a verifiable and scalable carbon accounting methodology for CCUS projects.
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