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Abstract : This article takes a typical domestic-built 660 MW unit as a case study. Based on the principle
of energy cascade utilization, a deep utilization system for flue gas waste heat is designed for different seasons.
That is, summer combined flue gas bypass system, winter combined flue gas bypass+conventional heater, and
winter combined flue gas bypass with heater. A systematic economic analysis model is established. Compared with
conventional flue gas waste heat utilization schemes, variable operating condition analyses are conducted separately.
Research results indicate that the unit can reduce the standard coal consumption rate by up to 2.42 g/kWh under
variable operating conditions in summer. It is more optimal to use a flue gas bypass combined with a auxiliary
heater under variable operating conditions in winter, which can reduce the standard coal consumption rate by up
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t0 3.42 g/kWh. The total investment for the deep utilization system of flue gas waste heat is about 11.841 0 million
CNY. On average, 6 688.86 tons of standard coal can be saved throughout the year. The annual coal saving income
is 5.016 6 million CNY. CO2 and other gases are reduced more than 15 900 tons per year. This plan has significant
energy-saving, economic, and environmental benefits, and is feasible in engineering.

Key words: coal-fired units; waste heat utilization; flue gas bypass; energy cascading utilization; economic

analysis
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