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Optimal operation of ash deposits removal system in the pulp process using a machine learning
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This wark, we proposed optimal sequence of operating sootblower for ash deposits removal usng a
machne learnng to maximize recovery boler efficiency. The proposed modified Q-learning
algorithm derived the Q-matrix which is a function that predicts the expected dynamic reward
(priority for deposits removal) of performing a given action (sootblowing) and a given State
(sootblowing location). The reward is sequentially updated through reward update matrix which
congder the decrease heat transfer rate accordng to ash deposits To calculate decrease heat
transfer rate, the computational flud dynamics (CFD) model is developed for temperature prediction
of each sootblowing locations. In additions, based on the mathematical equation of heat transfer rate
and the predicted temperature, reward is defned consdermg the depostt thickness growth rate and
thermal conductivity of ash deposits. To demonstrate the effectiveness of this study, the process model
was developed to predict power generation. As a results the power generation ncrease by 214 kW
without any retrofiting of boiler through the optmal sequence.
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