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Abstract

With the continuous increase in installed capacity of new energy power generation, the demand for deep peak regulation of thermal
power units has become increasingly urgent. During deep peak regulation operation, the boiler load significantly decreases, leading
to notable changes in the boiler’s hydrodynamic performance, which can easily cause water circulation failures and pose serious
threats to the safe and stable operation of the unit. This paper investigates the hydrodynamic characteristics of boilers under deep
peak regulation conditions. It first explains the background of deep peak regulation and the connotation of boiler hydrodynamic
characteristics, clarifying the significance of the research. Then, it establishes a computational model for boiler hydrodynamic
characteristics under deep peak regulation conditions, focusing on the impact of low-load conditions on water circulation. A
safety assessment is conducted, identifying hydrodynamic safety risks and proposing countermeasures. The study aims to enhance
the operational reliability of deep peak regulation units, ensure stable power supply in the power system, and holds significant
engineering application value.
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