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Introduction to Batch
Processing

REPETITION OF THREE STEPS: i) charge,
Il) processing and iii) discharge.

Principal advantages: Adjustable processing time,
repetitive nature, flexibility, ...

Industries: pharmaceutical, chemical,
biochemical, metal, etch or food industries, ...

Objective: to manufacture high value, specialty
products.
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« Modelling paradigms:
=« Knoewledge-based

= Data-based
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« Difficulties:
= Nonlinear dynamics and uncertainty
= [rajectories instead operation points =» Time-
varying dynamics
= Presence of noise, collinear data and outliers
= Uneven batch length
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= Principal Component Analysis (PCA) and
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J variables
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- The average trajectory is subtracted
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Model Structures

« Convert into two-way data and apply PCA,
PLS, ...

« Apply three-way methods: PARAFAC, Tucker-
3,...
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= Use an adaptive approach.

« Apply three-way methods: PARAFAC, Tucker-
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* J. Camacho, J. Pic6 and A. Ferrer. Bilinear modelling of batch processes. Part |: Theoretical discussion,
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« Unfold the three-way matrix.
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+ LMVs - LMVs
- Parsimonious

- Dynamics captured

+ Constrained Dynamics
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5. Conclusions etc.. )
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« NO MODELLING STRUCTURE IS THE
BEST ALWAYSI!!!
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« WHY DON'T WE IDENTIFY THE MODEL
STRUCTURE FOR THE CURRENT CASE
STUDY??? W
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[ X X ] =» Not robust to noise

[ XT] =» Robust to noise - CLNnSO

X=TP, +E

* J. Camacho, J. Pic6 and A. Ferrer. New Cross-Validation Methods in Principal Component Analysis,
10th Scandinavian Symposium on Chemometrics (2007).
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=« Convert three-way data into two-way data.
= Fit the PCA (or PLS, etc.) model/models.

=« Construct a pair of monitoring charts based
on:

* The D-statistic (from the scores T )
* The SPE (from the residuals E )

X =T-P"+E
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Model Structure AL S aCC h alro myC es
MP, 11 phases, 08 I3V, 2.1 PC . cerevisiae cultivation
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0 002 008 01
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\Waste-water treatment Model Structure
MP, 4 phases, 5 LMV, 3.5 PC
MPy g2 5 phases, 2.5 LMV, 4.5 PC
MPy o6 4 phases, 0.25 LMV, 4 PC

BW 3 PCs

Local 2 PCs

VW 2 PCs
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