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An Interval Prediction Model for Maintenance Engineering Cost of Substations Based on
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Abstract: With the increase in electricity demand, the rising maintenance costs of substation projects have put
power grid companies under huge market pressure. Traditional cost methods cannot meet the needs of modern
markets, so the construction of intelligent cost calculation models is the key to realize the modernization and
refinement of capital management and control of power grid enterprises. Focuses on the cost estimation of primary
equipment maintenance projects in substations, based on the compilation and analysis of historical project
settlement data, the key influencing factors of total project costs were identified, and then, three deterministic
prediction base models were established: a deep belief network, a BP neural network optimized by genetic
algorithm, and a grey prediction model. Furthermore, considering the impact of uncertain factors in practical
engineering scenarios on cost estimation, a probabilistic interval estimation model based on quantile regression was
proposed by integrating the aforementioned base models. Finally, simulation tests using actual project data from
Guangdong Province were conducted to verify the accuracy and reliability of the proposed models, which can
provide strong guidance and reference for engineering practice.
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Fig.1 Schematic diagram of project cost composition
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Fig.2  Process composition of the main transformer
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Fig.3  Structure of the cost estimation model
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