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Fig. 1 Coal-fired power units and their geographical distribution investigated in this study
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Cost analysis and economic operation measures for ultra-low emission system
of coal-fired unit
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State Key Laboratory of Clean Energy Utilization, State Environmental Protection Center for Coal-Fired Air Pollution Control,
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*Corresponding author, E-mail: zhengch2003@zju.edu.cn

Abstract In order to explore the economic operation range and economic optimization strategy of the ultra-
low emission (ULE) system for coal-fired units, the database of ULE technology routes for 115 coal-fired units
(79 370 MW) in the Yangtze River Delta region was established. Through the establishment of a cost evaluation
model for pollutant control technology, the impact of unit capacity, coal quality, operating hour, and the strategy
of constructing large units and restricting small ones on the operating cost was investigated. For the typical ULE
technical route, the operating cost of the ULE system decreased from 0.051 Yuan:(kWh) ' to 0.027 Yuan-(kWh)
with the unit capacity increasing from 100 MW to 1 000 MW. The operating cost of the ULE system was
divided into 4 ranges on the basis of the environment-protecting electricity price subsidy policy. When the ULE
electricity price subsidy was cancelled, the original environment protection price subsides for ULE systems of
600 and 1000 MW coal-fired units could still cover the operating cost of ULE system. The “constructing large
units and restricting small ones” strategy could significantly reduce the cost of pollutant control. When ten 300
MW coal-fired units were replaced by three 1 000 MW coal-fired units, the annual operating costs of SO,, NO,
and PM control decreased by 20.7%, 27.6% and 34.4%, respectively. The results of this study can provide a
reference for the economic operation of ULE systems in coal-fired power plants.

Keywords coal-fired unit; ultra-low emission; cost analysis; economic optimization
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