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Multi- Objective Dynamic Optimization Strategy for Intelligent Fuel Blending
in Thermal Power Plants by Integrating Digital Twin and Deep
Reinforcement Learning
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Abstract : With the continuous growth of energy demand and increasingly strict environmental protection policies,
the fuel utilization efficiency and environmental performance of thermal power plants have become the
core issues of the industry.The traditional fuel blending strategy relies on static coal blending model,
which is difficult to deal with the challenges brought by fuel market fluctuations, unit load changes
and dynamic adjustment of environmental protection policies, resulting in significant contradiction
between fuel cost control and emission management.In view of this problem, this study proposes a
multi-objective dynamic optimization strategy for intelligent fuel blending in thermal power plants by
integrating digital twin and deep reinforcement learning, aiming to improve the operation economy and
environmental protection of units.This study builds a high—fidelity dynamic model based on the five—
dimensional digital twin architecture, which integrates physical model, data model, service model,
connection model and virtual model. Through the combination of multi-source data—-driven and
mechanism modeling, the whole life cycle simulation of fuel blending process is realized.The model
adopts three—dimensional physical modeling and multi-parameter simulation technology to accurately
simulate the mixing, combustion and heat transfer process of pulverized coal airflow under different
blending ratios, and combines neural network to identify the key parameters online, so as to realize the
synergistic optimization of combustion efficiency and pollutant emission.

Keywords : digital twin technology; deep reinforcement learning; fuel blending in thermal power plants;
multi-objective dynamic optimization
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