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Precision scenario-matched modeling and optimized construction of digital-intelligent coal preparation

systems

Zuoquan Liu, Chi Zhang, Qian Wang, Minghui Hao
Shaanxi Xinneng Coal Preparation Technology Co., Ltd. Xi’an, Shaanxi

[ Abstract] To address the mismatch between algorithmic models and business scenarios in digital-intelligent
coal preparation systems, a precision scenario-matched modeling method consisting of scenario-task definition, data
profiling, model matching, metric-based validation and closed-loop deployment is proposed. For an engineering
smart coal-preparation project, neural networks, multiple linear regression, support vector machines, clustering,
expert rules and Proportional-Integral-Derivative (PID) control are matched respectively to equipment diagnosis,
process optimization, quality prediction, fault analysis and process control tasks. Offline validation, industrial
verification and online iterative optimization are integrated into the model lifecycle. Engineering application achieved
93% fault-diagnosis accuracy, a 1.1% increase in clean-coal recovery, a 16% reduction in medium consumption, a
0.55 h/day reduction in downtime and annual direct economic benefits of CNY 3.419 million. The results indicate
that scenario-constrained model selection and continuous optimization can improve model effectiveness, control
adaptability and engineering replicability.

[ Keywords)] Smart coal preparation; Precision modeling; Algorithm matching; Expert knowledge base; Model

optimization; Intelligent control
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