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Abstract: When thermal power units employ amine-based carbon capture, electro-carbon coupling exists. To
enhance the load flexibility tracking performance of decarbonized units, a variable-load control strategy based on
electric-carbon coordination is proposed. Using existing data, an electric-carbon coordinated control system model
for drum boiler thermal power units was established through system identification. The response time scales of
reboiler load to power generation load and carbon capture rate were analyzed. Based on this, a dual-control loop
for power generation load was designed, incorporating both decarbonization steam extraction and fuel quantity
regulation. Furthermore, to address the effect of long time scales on carbon capture rate, the transient quantities of
reboiler load variation throughout the process were reconstructed, and a flexible power generation load control
method based on electric-carbon synergy was proposed. Simulation tests on a 300 MW unit demonstrated that,
compared with the conventional coordinated control strategies, the proposed strategy ensures performance metrics
for thermal load and carbon capture rate while improving both the load variation control rate and AGC
performance metrics by an average of 100% or more.
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Fig.1 Schematic diagram of energy-mass conversion process in carbon capture power plant
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