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Abstract : The water—cooled tubes of a 600MW supercritical coal—fired unit boiler are the core heat—absorbing
components of the furnace. They are constantly exposed to high—temperature flue gas scouring, medium
pressure impact, and complex stress effects. Leakage faults are common defects of pressure—bearing
equipment during the operation of the unit. Leakage of water—cooled tubes can cause fluctuations in
furnace negative pressure, sudden changes in flue gas parameters, forced low—-load operation of the
unit, even shutdown, and in severe cases, non—planned shutdown of the boiler, directly threatening the
safety, stability and economic operation of thermal power units. This paper takes a 600MW supercritical
unit that has been in operation for many years as the research object, combines the actual operating
conditions of the unit and maintenance cases, and sorts out the leakage causes of water—cooled tubes
from various aspects such as wear, corrosion, thermal fatigue, welding defects, and improper operation
adjustment. It summarizes the methods for fault detection and emergency handling, and formulates
regular operation control, maintenance improvement, and equipment renovation preventive measures for
different operating conditions to effectively reduce the occurrence rate of water—cooled tube leakage
faults and ensure the long—term stable operation of the unit.
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