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Progress of digital-intelligent coal preparation technology based on big data and artificial intelligence

Yanzhi Huang, Tengyue Ren, Tianyao Liu, Zefeng Yang
Shaanxi Xinneng Coal Preparation Technology Co., Ltd. Xi’an, Shaanxi

[ Abstract] To review the technological pathway by which big data and artificial intelligence promote the
transformation of coal preparation plants from automation to digital-intelligence, recent public studies and an
engineering smart coal-preparation project are analyzed from the perspectives of multi-source data acquisition, data
governance and fusion, digital twins, machine learning, expert knowledge, deep learning and intelligent control. The
engineering case establishes a basic information model, an expert algorithm library and multiple scenario applications
for equipment health diagnosis, raw-coal separation, magnetic-separator level control, filter-press control and
auxiliary-system management. Final acceptance reported a 1.1% increase in clean-coal recovery, a 16% reduction in
medium consumption, a 0.55 h/day reduction in downtime, 93% fault-diagnosis accuracy and annual direct economic
benefits of CNY 3.419 million. Digital-intelligent coal preparation is evolving toward knowledge graphs, time-series
deep learning, closed-loop digital twins, reinforcement learning and domain foundation models; data standards,
model generalization, control safety, system openness and lifecycle operation remain key issues.
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