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Fig. 1 Schematic diagram of the integrated modes
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Table 1 Comparative table of profits of four modes

X — AR iz E R AR AME AR
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Table 2 Comparative table of carbon emissions of four modes
K — A fbAE iE B B AR
ficHE R 338.000 694. 000 0.000 398. 000
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Fig. 5 Comparison of the impact of government subsidy ratios on total profits
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Fig. 6 Comparison of the impact of knowledge accumulation learning

rate on total profits
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Fig. 7 Comparison of the impact of government subsidy ratios on CCUS technology investment
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Table 3 Comparative table of actual cases of four modes

P - i H A AERRA AR AEiE B N A I E W2k
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Table 4 Comparative table of external environments in different countries or regions
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Dynamic optimization of CCUS operation modes for coal-fired power plants
considering government incentives and knowledge accumulation
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Abstract; Accelerating the application of carbon capture, utilization and storage (CCUS) technology in coal-
fired power plants is of great significance for promoting global green and low-carbon development. However,
given the high cost of the technology, it is urgent to explore the optimal choice of CCUS operation modes. This
paper constructs a differential game model for CCUS operation of coal-fired power plants. Considering the in-
fluence of government incentives and knowledge accumulation, this paper compares and analyzes the differ-
ences in cost control and carbon emission reduction benefits among four operation modes, integration, opera-
tor, joint venture and outsourcing and further verifies the findings with case studies. The study finds that the
choice of business model is affected by government subsidies and carbon trading policies. Knowledge accumu-
lation plays a key role in CCUS technology adoption and cost optimization, and the choice among four different
modes is affected by the economy, policy and technical environment of the country or region. This study offers
both theoretical and practical guidance for the investment decision-making of coal-fired power generation enter-
prises and serves as a basis for the government to improve industrial policy.

Key words: CCUS; operation modes; differential game; government incentives; knowledge accumulation



