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Abstract: As a core control parameter in peak regulation via banking fire, the banking fire duration directly affects
the safety and economic efficiency of unit operation. However, due to the complex coupling and dynamic
characteristics of thermodynamic parameters during the banking process, it is difficult for existing calculation
methods to achieve efficient and accurate calculations. An energy-balance-based method was proposed for banking
fire duration calculation in subcritical CFB boilers. A dynamic equilibrium model was established for heat storage
and turbine heat utilization and heat dissipation during banking fire, deriving heat storage and release formulas for
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key heat sources, such as bed material, refractory, metal heating surfaces, working fluid, and carbon combustion.
Finally, the banking fire duration was obtained. Taking a 300 MW sub-critical CFB unit as an example, the absolute
error between the calculated value and the measured value is controlled within 5 minutes, and the relative error is
less than 10%, which can meet the engineering requirements of fire-hold peak-shaving. The results demonstrate
that, in terms of heat storage, the heat storage of metal heating surfaces contributes 35%~41% to the banking fire
duration. The contributions of bed material and refractory are each approximately 20%, and the contribution of
carbon combustion in the bed material is 109%~15%. The contributions of gas and working fluid heat storage are
less than 2% and can be neglected. In terms of heat consumption, heat consumption for power generation accounts
for the highest proportion, and it increases with the electrical load. The heat required for the steam turbine to
overcome its own rotational resistance accounts for approximately 20%, and the proportion of heat dissipation of
the unit is less than 5%. By raising the initial temperature of banking fire, increasing the amount of bed material,
using coal with high volatile content, and reducing the electrical load of the unit during banking, the banking fire
duration can be significantly prolonged. Notably, the banking fire duration exceeds 2 hours only when the average

electrical load during banking is reduced to 1% of rated load.
Key words: banking fire duration; energy balance; peak regulation; heat storage capacity
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Tab.3 Conditions for various banking fire test scenarios
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Tab.4 Comparison between the calculated duration and the
actual test duration for banking fire tests
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Fig.1 Proportions of various heat release quantities during
unit banking fire
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Fig.2 Proportions of various heat consumptions quantities
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