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[Abstract] Fuel cost is the core of the operating cost for coal—fired power plants. Although the traditional
"standard coal price" pricing system is simple to operate, it only takes the received base lower calorific value as
the benchmark and fails to internalize the hidden costs caused by coal quality differences (especially ash content)
throughout the entire process of "combustion — heat transfer — environmental protection — maintenance" of the
power plant, which may lead to suboptimal purchasing decisions. To address this issue, this paper proposes a
core evaluation index, "unit effective heat cost", and constructs a full—process economic model that can quantify
the immediate operational penalties caused by ash content, such as boiler efficiency loss, auxiliary power
consumption for environmental protection, and ash and slag treatment. The model follows the principle of equal
marginal benefit, that is, when the unit effective heat cost of different coal types is equal, their economic
equivalence is achieved. An empirical analysis was conducted using the operation data of a 600MW supercritical
unit. The results show that compared with the benchmark coal with 15% ash content (standard coal price of
1,000 yuan/ton), the coal type with 30% ash content has an equivalent standard coal price of 1,000 yuan/ton
under the traditional calorific value pricing, which seems economically favorable; however, after correction by

this model, to maintain the same economic equivalence, its reasonable equivalent standard coal price should be
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reduced to 966.3 yuan/ton. This 33.7 yuan/ton standard coal price difference precisely quantifies the hidden

operational penalties caused by high ash content and reveals the systematic overestimation of the economic value

of high—ash coal by the traditional pricing system. This study provides a powerful quantitative tool and

theoretical basis for power plants to achieve lean management and scientific decision—making in fuel

procurement.
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