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2011 Mathematics and Statistics-in-Industry

Study Group

L. McArthur∗∗∗ and J.A. Gear∗ ∗∗∗

with some material from problem summaries written by moderators

Official opening by Geoff Prince

In February 2011, the annual Mathematics and
Statistics-in-Industry Study Group (MISG)
workshop was hosted by the School of Math-
ematical and Geospatial Sciences at RMIT
University, Melbourne. Invited speakers at the
study group were Paul Slatter, Professor of
Rheology and Fluid Engineering and Direc-
tor of the Rheology and Materials Processing
Centre, RMIT University (‘Rheometric Anal-
ysis of Non-Newtonian Sheet Flow’) and Bill
Whiten, Professorial Research Fellow and Chief
Scientist at the Julius Kruttschnitt Mineral Re-
search Centre, The University of Queensland
(‘Unknown, Inconsistent and a Million Dol-
lars’). The study group was opened by Geoff
Prince, Director of AMSI, and concluding re-
marks were delivered by Bob Anderssen. Dele-
gates at the study group worked on the follow-
ing problems.

EPA Victoria,
‘Setting stream water quality objectives that limit probabilities
of toxic episodes’
Moderators: Bob Anderssen (CSIRO), Brent Henderson (CSIRO)
Student Moderator: Jessica Dunn (RMIT)

Toxic effects identified by a toxicity study may be depicted as toxic episodes in the
time series data. However, there are many possible concentrations and intervals
that may produce toxic responses of various magnitudes.

Given a toxicity model relating mortality, concentration and duration of exposure
of a particular species to a toxic substance, and a model for the general character
of the water quality time series for the substance, the project considered what
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kinds of objectives should be monitored against on a monthly basis to alert when
the probability of a toxic episode has exceeded a particular level.

New Zealand Steel, ‘Recovery of vanadium during steel manufacturing’
Moderators: Graeme Wake (Massey University)

Winston Sweatman (Massey University)
Student Moderator: Luke Fullard (Massey University)

The raw iron produced at New Zealand Steel (NZS) contains approximately 3.3%
carbon, and metalloid impurities such as silicon (0.3%), titanium (0.4%) and vana-
dium (0.5%). These metalloids are removed before converting the iron into steel.
Since the vanadium slag by-product is a valuable resource, NZS would like to
optimise its recovery.

The vanadium is extracted from the iron by adding oxygen to the liquid iron bath,
where it reacts with the vanadium and other elements to form a slag which can
be removed from the iron surface.

The problem was to solve the equations for a given batch of iron, finding an opti-
mal oxygen addition that maximises the vanadium oxidised while minimising the
carbon loss.

Fonterra, ‘Test Procedure Equivalence’
Moderators: Kathy Haskard (AMSI), Babak Abbasi (RMIT)

The dairy industry, like many other industries, assesses products for compliance
to specification. Traditionally, samples have been taken from the end of the pro-
duction process and sent to a laboratory for the so-called reference method. This
method is often slow. As technologies have developed, there are now a range of
new rapid test methods that are purported to provide test results for the same
attribute.

As a result, the problem to be addressed was how to show that two sampling
schemes —Scheme A using the traditional end of run sampling point and test
method A and Scheme B using an alternative sampling point, a different test
method and possibly a different number of samples per production run — give
the same, or more generally equivalent, confidence that the production lot meets
specification.

DSTO, ‘Capability management, fleet management and sustainability’
Moderators: Patrick Tobin (ACU), Philip Kilby (NICTA)
Student Moderator: Olivia Smith (University of Melbourne)

The goal of capability management is to maximise capability, or robustly provide
a guaranteed level of capability. This includes fleet management activities, such as
balancing the constraints of the fleet flying hours allocation, the sorties necessary
for the mix of flying missions required of the fleet (including training, and profi-
ciency maintenance of aircrew) such that the fleet can meet the objectives across
the fleet lifetime (sustainability).
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Transpower, ‘Allowing for ‘worst case’ wind farms correlations
in delivering secure power system’
Moderators: Barry McDonald (Massey University), Bill Whiten (UQ)
Student Moderator: Ray Bedford (RMIT)

The problem posed was to explore the correlations and covariates in regional and
national actual and potential wind farms, both with each other and with other
wind locations that may assist in forecasting significant changes in output, in order
to develop

• an approach to forecasting from the current system state (that is, electrical
output of wind farms plus actual or synthetic wind measurements) the
distribution of future states, and

• an approach to forecasting the extent of changed power flow that might
occur in consequence between regions.

The forward horizon for each of these should include consideration of at least the
10-, 30-, 60-, 120- and 300-minute horizons, the longer horizons being to allow time
to reschedule other generation from cold. The consideration of the distributions
for each of these should focus on the ‘tail ends’ of the distributions, that is, cases of
significant changes in system state. This could be done by considering percentage
risks, e.g. 95%, 99%, 99.9%.

Summary

This year there were 76 delegates from Australia, New Zealand, UK, Greece, Malay-
sia and India. Research students again assisted with the problems and two un-
dergraduate students from RMIT also attended as a component of their work
integrated learning course.

The DSTO and Transpower problems were far too complex to be solved during
the week. The NZ Steel problem was reduced to a manageable model and advances
in both the EPA and the Fonterra problems were presented at the workshop.

Once again a successful outcome was achieved with participants enjoying catching
up with colleagues and meeting new friends. The next MISG will be held from
Sunday 5 to Friday 10 February 2012.




