o safer operation

e energy efficiency improve-
ments

e improved economic condi-
tions
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Process Monitoring

Through analysis from statistical methods, pro-
cess monitoring is a tool to ensure that process-
es are operated at its full potential to produce
conforming product. Fault detection and diag-
nosis are two main parts of process monitoring.

Fault Detection

Fault detection is recognizing that a problem
has occurred, even if you don't yet know the
root cause. Faults may be detected by a variety
of quantitative or qualitative means. This in-
cludes many of the multivariable, model-based
approaches. It also includes simple, traditional
techniques for single variables, such as alarms
based on high, low, or deviation limits for pro-
cess variables or rates of change; Statistical pro-
cess control (SPC) measures; and summary

alarms generated by package subsystems.
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Supervisory

Interface

A

Fault Diagnosis

Fault diagnosis is pinpointing one or more root
causes of problems, to the point where correc-
tive action can be taken. This is also referred to
as “fault isolation”, especially when emphasiz-
ing the distinction from fault detection. In
common, casual usage, "fault diagnosis" often
includes fault detection, so “fault isolation”

emphasizes the distinction.

Methods

e  Statistical process control (SPC)

e  Principle component analysis (CPA)
e Partial least square (PLS)

e Linear Discriminant Analysis (LDA)
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For more information on any of our

products or services please contact

the centre directors:

Professor Brent Young
b.young@auckland.ac.nz

+64 9 923 5606

Associate Professor David Wilson
diwilson@aut.ac.nz

+64 9 921 9999 ext 8732
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WARNING !
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The Hotelling T? chart for cell 3

Technology Development

Designing, developing and evaluating a new
multivariate cascade fault detection and diagno-
sis system to the field of process control in the
area of the aluminium smelting process in the
Netherlands.

e A novel framework for fault detection has
been developed and applied to the alumini-

um smelting process.

e A set of abnormal patterns has been discov-
ered using the Discovery from Databases
(KDD) approach.

e An alumina feeding cycle treated as a batch
operation using MPCA and MPLS is inte-

grated into our novel framework.

7 variables.
37 cells.
25 days.

Responsible
variables:
Temperature
Liquidus
Excess AlF;
Cause:
Alumina
feeding?

4) Take action:
Remove the cause

Contribution te 209 PC, day 18

ok

Contribution plot

3) Fault Diagnosis for Cell 3

Industrial Information &

Control Centre

The Industrial Information and Control (|2c2) is
a joint collaboration between AUT and the Uni-
versity of Auckland and was established in
2007. Our team is multidisciplinary group of
chemical, mechanical, and electrical engineers
with backgrounds from pulp and paper to dairy,

aluminium and biotechnology.

12C? SERVICES AVAILABLE

System Modelling

Software Design

APC Tuning & Assessment
Onsite Training

Software Installation and Setup

Technical Support

IerustlnaI Information & Control .Cent‘re -
The University of Auckland & AUT University FFCRMATION &

Auckland, New Zealand |CONIROLCENTRE
Contact: Professor Brent Young
b.young@auckland.ac.nz

Associate Professor David Wilson
wi ’c’
diwilson@aut.ac.nz
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