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Executive Summary

During 1982/1984 an extensive fuel efficiency study was conducted
by Fuel Technology Pty Ltd at the Goldsworthy Power Generation
Plant, under the supervision of Goldsworthy Mining Limited,
Engineering Management.

This study, covered in detail in a report dated March 1982,
discussed three methods of controlled analysis, namely:

* Specific Fuel Consumption tests at controlled
loads

* Carbon Balance tests at controlled loads

* Statistical Analysis of Power Station daily out

turn data by T.C. Brown, PhD (Cantab) BSc
Hons (Monash)

The results of the various studies were confirmed by Goldsworthy
Mining Limited, Engineering Manager, Mr K.H. Dolman, as being in
the range 2.4% to 4.0%, with 3.0% being a conservative average.

A decision was taken by Goldsworthy Mining Limited management to
use the ferrous picrate catalyst (then known as CV100) in railway
and mobile equipment fuel, in addition to its use in the power
generation plant.

Treatment of fuel with the ferrous picrate catalyst (now known as
FTC-1) continued until late September 1991. As the power
generation plant is no longer in operation, the next area of more
controlled operation, in terms of variables, is the railway and the
purpose of this study is an attempt to determine any measurable
deterioration in fuel efficiency following cessation of FTC fuel
treatment. The study is based on locomotive operating data
supplied by M.G. Howe, Railway Manager.

It is an accepted fact that operating data of the nature used in
this analysis is subject to a number of variables affecting
consumption other than the changes in fuel combustion efficiency.
Nevertheless the study reported in the pages that follow indicate a
measurable 4-6% increase in fuel consumption in the period
immediately following the cessation of FTC fuel treatment. This has
lead to our recommendation to re evaluate the benefits of fuel
treatment under controlled conditions.
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Locomotive Fleet Analyvysed

The BHP Iron Ore (Goldsworthy) Ltd locomotive fleet comprises
mainly English-Electric units with one Clyde-GM Tlocomotive. Brief
details of locomotive makes, models and horse power are:

Locos 1 & 2 English-Electric Model 6CSRKT - 950 HP
Locos 3 to 9 English-Electric Model 12CSVT - 1950 HP
Loco 10 Clyde GM Model JT42C - 3000 HP

Data Analysis & Methods Applied

Data provided by Railway Manager, Mr M.G. Howe, for this study
comprises the following:

* Individual locomotive fuel consumption in L/km
averaged monthly

Tonnage railway hauled each month

Distance in kilometres fleet travelled each month

Total fuel issued per month

Individual fuel issued to locomotives per month

Number of trains used per month

% % % % %

Our study involves assessing performance of the locomotive fleet on
a litres/kilometre basis.

A study has also been made of the tonnes of ore the railway has
moved per litre of fuel, together with the analysis of the litres of
fuel required to transport a tonne of ore.

A development of this study is to analyse:

The work accomplished - being the tonnes of iron ore carried
over a stated distance in kilometres - and

The energy required to do this work - being the fuel consumed
in litres.

From this input we can calculate the work accomplished per unit of
energy input expressed as the operating efficiency in Tonne
Kilometres/Litre (TKPL) by employing the formula.

Tonne Kilometres/Litre = tonnes x kilometres
litres
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Variation Fuel Efficiency
with and without
FTC Treatment

The main thrust of this analysis is to review the performance of the
railway operation on a fleet basis. In our experience this approach
tends to even out some of the operating variables.

The basic data for this study is shown in Schedule 1.
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The fleet operating efficiency expressed as Tonne Kilometres/Litre
of fuel (TKPL) is shown in Figure 3. The fleet efficiency has
declined 14.03% since cessation of fuel treatment.
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Fig. 3 TFleet TKPL Performance

The operating efficiency expressed as Tonne Kilometres/Litre of fuel
on a per train basis is shown in Figure 4. An efficiency decline of
6.84% since removal of the FTC catalyst from fuel.
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The analysis of the nine individual locomotives indicate only one
unit (Unit # 1) has shown an improved performance since FTC
treatment ceased. All others (Units 2, 3, 5, 6, 7, 9 & 10) show
reduced fuel efficiency ranging from a low of 0.8% (Unit # 2) to a
high of 7.2% (Unit # 6). The model 12CSVT English Electric
locomotives show the biggest level of change since FTC removal
from the fuel averaging 5.1%.

Conclusion

Our experience has shown engines operating under constant
speed/constant load conditions in power generation plants, provide
the optimum Tlevels of efficiency. The same engines operating
employed in locomotives under variable loads and speeds operation
will show a greater improvement in fuel efficiency than in power
plants when the fuel is treated with the FTC catalyst.

Measured by the best engineering standard techniques the English
Electric engines which operated at the Goldsworthy Power Station
demonstrated levels of efficiency gain in the range 2.4% to 3.5%
when operating on FTC treated fuel. Similar engines operating in
railroad service have in the foregoing study indicated a decrease in
efficiency in the region of 5% following removal of FTC fuel
treatment. We believe that by employing standard engineering
methods for determining fuel consumption the locomotives used in
this study will demonstrate fuel savings by FTC fuel treatment
resulting in significant cost savings to the operators.

When the railway fleet is analysed on a per train basis of Tonne
Kilometres/Litre the decrease in efficiency measures 6.84%, a
significant escalation in the energy required to move a mass of iron
ore from the mine site to the Finucane Island benefication plant.

RECOMMENDATION

We recommend a series of Carbon Balance efficiency tests to
measure the fuel consumption of the subject locomotives before and
after FTC fuel treatment. These tests could be scheduled to not
interfere with railway operating parameters.
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