Downloaded from orbit.dtu.dk on: May 04, 2024

DTU DTU Library

i

Advanced Operator Support — Detection and Isolation of Abnormal Events

Hallgrimsson, Asgeir Daniel; Niemann, Hans Henrik; Lind, Morten

Publication date:
2019

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

Link back to DTU Orbit

Citation (APA):

Hallgrimsson, A. D., Niemann, H. H., & Lind, M. (2019). Advanced Operator Support — Detection and Isolation of
Abnormal Events. Abstract from Danish Hydrocarbon Research and Technology Centre

Technology Conference 2019, Kolding, 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://orbit.dtu.dk/en/publications/c784f282-e853-4a40-8234-478a1b28ff82

Danish Hydrocarbon Research and Technology Centre
Technology Conference 2019

Advanced Operator Support — Detection and Isolation of Abnormal Events

Asgeir Daniel Hallgrimsson, DTU Elektro, Hans Henrik Niemann, DTU Elektro, Morten Lind, DTU
Elektro

Asgeir Daniel Hallgrimsson

Cost Transformation 1 — Operations and Maintenance Technology

Regardless of how accurately a Multilevel Flow Modeling (MFM) model describes the causal nature
of a complex industrial system, its effectiveness at performing causal reasoning is limited by the
current approach of detecting abnormal events. Currently, the states of MFM basic functions are
determined by monitoring their associated process quality variables with traditional univariate control
charts such as Schewart, CUSUM, and EWMA. The problem with this approach is that the
application of univariate control charts rests on the assumption that process variables are
independent of one another. In reality, the true condition of MFM basic functions may only be
revealed in a multivariable analysis of several process variables.

In this contribution, the advantages of using a multivariable analysis approach for detecting abnormal
events in multivariable processes are introduced. The application of an autoencoder, which is an
artificial neural network used for dimensionality reduction, for detecting faults occurring in complex,
nonlinear dynamic systems is presented. This contribution also demonstrates how additional
learning constraints can be imposed on the autoencoder such that it facilitates fault isolation for
determining MFM function states.
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