SICEZO+tRZ

VoY —

—EREEXRICHAEN -

REKE  m F

Division of Process Control & Process Systems Engineering
Department of Chemical Engineering, Kyoto University

manabu@cheme.kyoto-u.ac.jp
http://www-pse.cheme.kyoto-u.ac.jp/~kano/

HEANHREE? 2

Chemometrics is

the science of relating measurements made on a
chemical system or process to the state of the system
via application of mathematical or statistical methods.

International Chemometrics Society (ICS)

Chemometrics = Chemistry + Metrics
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Process Chemometrics
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What is your hardware sensor problem?

206 4% O Time-consur_ning_maintenance
O Need for calibration

8% [0 Aged deterioration
m O Insufficient accuracy
O Long dead-time, Slow dynamics
O Large noise
W O Low reproducibility
O Others
in addition to lack of sensors
“Soft-sensor is a remedy?”

“Yes, 21 of 26 companies had used soft-sensors.”

Questionnaire to 26 companies (JSPS PSE 143 committee, 2003)

Where do you use soft-sensors?
2% 1% [ Distillation
O Reaction
0 Evaporation
O Others

about 100 softsensors in MCC

+ Distillation is the main application object of soft-sensors.
» Many distillation columns in plants.
» Easy to model.

4 Most soft-sensors were developed through
Partial Least Squares (PLS).

Ookita (CISCSJ Bulletin, 2006)
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Which method for soft-sensor? . VIt B —0iE A .
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Year
# ANN is dominant in the literature
while PLS is popular in industry. "Product Quality Estimation and Operating Condition
# SVM/SVR is emerging. Monitoring for Industrial Ethylene Fractionator”
& The number is increasing markedly. J. Chem. Eng. Japan, Vol.37, No.3, pp.422-428 (2004)
(keyword search in SCOPUS database)
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1. T431 tray #29 temp.
2. T431 bottom temp.
3. T431 top temp.
4. T431 tray #37 temp.
5. T432 tray #129 temp.
6. Flow rate from T432 to T431
7.T431 reboiler flow rate
8. Product ethylene flow rate
Product Ethylene g 7437 reflux flow rate
1516 17 10. T432 internal reflux flow rate
11. T432 purge flow rate
12. T432 reflux ratio
¢35 13.T432 top pres.
14. T431 feed ethane conc.
15. C351 #2 discharge pres.
16. C351 #2 discharge temp.
17. C351 #4 suction pres.
18. V359 level (cooling propylene)

Propylene compressor

Ethane
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(Kano et al., J. Proc. Cont., 2000)
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Dynamic PLS R 0.75 0.74
RMSE 5.34 4.18
5 ZEMEEE R 0.88 0.85

RMSE 6.79 3.69

“EBESoTEEE R 090 0.88
RMSE 4.28 2.97
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