-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Multivariate analysis of industrial scale fermentation data

Mears, Lisa; Narregard, Rasmus; Stocks, Stuart; Sin, Glrkan; Gernaey, Krist V.; Villez, Kris

Publication date:
2015

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Mears, L., Ngrregard, R., Stocks, S., Sin, G., Gernaey, K., & Villez, K. (2015). Multivariate analysis of industrial
scale fermentation data. Abstract from 25th European Symposium on Computer Aided Process Engineering ,
Copenhagen, Denmark.

DTU Library
Technical Information Center of Denmark
General rights

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/43246492?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/multivariate-analysis-of-industrial-scale-fermentation-data(a481700c-5fd9-4857-b39c-877760461b94).html

Abstract for PSE2015/ESCAPE25, Copenhagen, Denmark, 31 May — 4" June 2015

Multivariate analysis of industrial scale fermentation data
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Batch production processes pose specific challenges for process monitoring and control. This is
due to many reasons including non-linear behaviour, and a relatively poor understanding of the
system dynamics [1]. It is therefore challenging for the process engineer to optimise the operation
conditions, due to a lack of available process models, and complex interactions between variables
which are not easy to define, especially across scales and equipment. There is however a vast
amount of batch process data generated, which can be investigated with the aim of identifying
desirable process operating conditions, and therefore areas of focus for optimising the process
operation. This requires multivariate methods which can utilise the complex datasets which are
routinely collected, containing online measured variables and offline sample data.

Fermentation processes are highly sensitive to operational changes, as well as between batch
variations, and are therefore an interesting application of multivariate methods. The process
dynamics are governed by the combination of process variables, and cannot be fully characterised
by individual variables alone [2]. There is also a lack of sensors for key variables which are
considered to define the operation [3], which makes traditional modelling a challenge.

Although multivariate techniques are routinely used for chemometric applications, their
application to batch processes is less common due to the additional challenges associated with
uneven batch lengths and less reproducible data, which has naturally greater variability, as well as
high measurement noise. This requires additional preprocessing stages in order to extract the
information within such a dataset.

A 30 batch dataset from a production process operating at Novozymes A/S is analysed by
multivariate analysis with the aim of predicting the final product concentration, which is measured
offline at the end of each batch. By creating a model for product concentration, it is possible to
analyse the model results and interpret this to guide process optimisation efforts towards
achieving a greater product concentration.
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