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Challenges in operation
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It’s all about efficiency!

* Reduction of steam use
In digester

» . Maximum heat

recovery in heaters

»Reduction in gas
consumed
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COGNIPLANT

Challenge

= Steam provides heat to keep digester at a set temperature
= EXcessive steam use results in increase in gas consumed
= Priority is to minimize the excess without compromising

production Bauxite »f )
. , Steam , >
»Development of steam prediction model to determine steam » Digester
usage Liquor
»Recommendation of changes to inputs while maintaining set \_ )

temperature
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COGNIPLANT

Prediction model

Original features
e.g. temperatures, pressures, mass flows

SVR model
Extension of data basis predicting steam

e.g. time lags consumption over
next 10 minutes

Features selected
using recursive feature elimination
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Giving recommendations

v Analysis of the historical steam consumption predictions

Average steam consumption in the next 10 minutes (14HB9560.PE) Statistics of average steam consumption in the nex... Histogram of Statistics of average steam consumption in the ne...
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Prediction performance (RMSE)
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Prediction errors Statistics of prediction errors Histogram of prediction error distribution

Min. Error
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COGNIPLANT

Importance of performance prediction

= Heater degradation due to precipitating silica
= Early maintenance: No gain
= Late maintenance: Unnecessary losses

»Performance prediction necessary

Heater performance

Time
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COGNIPLANT

Approach using historical data

= Data preprocessing
= Discard offline times
= Discard unphysical values
= [solation forest

= Fitting remaining data

2008 2012 2016 2020
Time
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COGNIPLANT

Conclusion

= Complex process is split into simpler subprocesses

= Subprocesses can be modeled using data-driven approaches

= More efficient plant operation possible based on models
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