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Study on Carbon Emission Characteristics of Thermal Power Units and
Management Suggestions

Zhang Changxing
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Abstract : This study focuses on the dynamic characteristics of carbon emissions from thermal power units and
the safety conflicts they cause. Through multi—dimensional empirical analysis, it reveals the nonlinear
response mechanism of carbon emissions: when the load change rate exceeds * 5%/min, the carbon
intensity deviates from the steady—state value by more than 15%; equipment deterioration indirectly
drives up carbon emissions by 1.3—-2.1% through energy efficiency attenuation; and the interaction
between fuel and the environment triggers the threshold for a surge in carbon intensity. The study finds
a strong coupling relationship between the surge in carbon emissions and equipment safety: when
the carbon intensity is greater than 1000 g/(kW - h), the thermal stress on the rotor increases by 2.3
times, and frequent starts and stops cause the fatigue damage factor to exceed the safety threshold
of 0.5. Based on this, a carbon data—driven safety management framework is proposed: constructing
a load—carbon intensity dynamic control curve to achieve carbon—safety collaborative optimization,
designing a multi-source monitoring fusion algorithm to correct monitoring errors, and innovating a
“carbon fingerprint—health degree” model to link equipment maintenance and carbon quota allocation.
The results provide theoretical support and technical pathways for low—carbon and safe operation of
thermal power units.
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collaborative optimization
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