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EXECUTIVE SUMMARY

An evaluation of Fuel Technology Pty Ltd's Combustion Catalyst, FTC-1, was commenced during
1991 at Dominion Mining's Labouchere gold mine operation. This evaluation, using international
engineering standard procedures to determine fuel efficiency changes, indicated reduced fuel
consumption in the mobile mining equipment and power generation facility following FTC-1
treatment of fuel.

Similar but more detailed studies were then completed at the Bannockburn and Paddy's Flat
operations providing further confirmation of the fuel efficiency and maintenance benefits achievable
by the introduction to fuel supply of the FTC Combustion Catalyst.

Following plant upgrades and discussions with Bannockburn Mill Superintendent, Mr Bob
Markovich, it was agreed to re-evaluate the efficiencies of FTC usage in Bannockburn's power
generation facility.

A study of the power station fuel consumption was conducted by two analytical methods namely,
Carbon Balance and Specific Fuel Consumption. Untreated tests were conducted on 30th March,
1994 followed by six (6) weeks FTC-1 treatment of fuel. Treated tests were then conducted,
providing evidence of reduced fuel consumption in the 3.3% to 3.8% region.

The purpose of this report is to review the test procedures applied to this study and report the results
achieved.
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INTRODUCTION

The power generation facility at Dominion Mining's Bannockburn operation comprises of four
Cummins KTA50 1.2 MW generators.

Genset No. 1 was unavailable for untreated Carbon Balance tests and Genset No. 2 received new
injectors between tests so was not included in treated tests.

Specific Fuel Consumption (SFC) tests were completed on Gensets 1, 3 and 4.

TEST PROCEDURES

SPECIFIC FUEL CONSUMPTION TESTS

1.

Specific Fuel Consumption (SFC) is an engineering test whereby the absolute amount of fuel
consumed by the equipment at specified power settings is determined by volume or weight
measurement. Volumes are corrected for temperature and density variations.  Trials are
before and after treatment.

CARBON BALANCE TESTS

Carbon Balance Measurement (CB) whereby the mass of carbon in the exhaust is calculated as
a measure of fuel being burned. The elements measured in this test include the exhaust gas
composition, its temperature and the gas flow rate calculated from the pressure and exhaust
stack cross sectional area. = While this is an Engineering Standard Test (AS2077-1982),
because field testing involves equipment with variable exhaust stack configurates, the precision
of the absolute carbon mass measurement is not ideal. However, because these tests are based
on back to back (before and after) trials on the same piece of equipment, the variables
introduced by turbulent gas flow tend to cancel out.

EXHAUST SMOKE EMISSION TESTS

Smoke testing is carried out using a Bosch diesel smoke tester.  This equipment takes a
measured sample of the exhaust gas at a given power loading and analyses the density of the
soot on a filter paper. Tests are run on untreated fuel and after fuel has been treated for a
period. In most cases smoke levels rise in the first few hundred hours after introducing FTC
into the fuel and finally reduce to levels which are 20 to 50% below those measured on
untreated fuel.
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RESULTS

The results of the test methods are detailed in this section.

1. SPECIFIC FUEL CONSUMPTION (SFC)

Baseline SFC tests were conducted on Units 1, 3 and 4 on 30th March, 1994 and treated tests
on the same units on 12th May, 1994. The tests were conducted as close as practicable at the
same loadings. Fuel flow was measured by means of an Oval flow meter. Energy
measurements were measured by the Microvip Mk 1.2 Energy Analyser connected into each

unit's section of the control room switchboard. The Microvip measures and prints out on
demand the following parameters:

kWatt kVArh LmA

Ampere kWh MVAr

Volt Hours PF Med
Hz

These values are shown in the sample printouts in Appendix B. The SFC Test Data Retrieval
Sheets are also included, Appendix C.

A summary of Specific Fuel Consumption measurements is shown in Table L

Fuel temperatures and density were measured with density corrected to 15°C which is standard

TABLE I
SFC TEST RESULTS - L/kWh
Unit No. Load kW | Baseline | Treated | % Change
30/3/94 | 12/5/94
1 700/780 0.2581 0.2463 -4.6
3 720/780 0.2627 0.2575 -2.0
4 730/770 0.2594 0.2508 -3.3
AVERAGE 1,3&4 0.2600 0.2515 -3.3

industry practice for comparison.

The corrections for density are (kg/kWh) shown in Table IL

TABLE I

CORRECTED SFC TEST RESULTS - kg/kWh

Unit No. Load KW | Baseline | Treated | % Change
30/3/94 | 12/5/94
1 700/780 0.2093 0.2012 -3.9
3 720/780 0.2136 0.2082 -2.6
4 730/770 0.2109 0.2036 -3.5
AVERAGE 0.2113 0.2043 -3.3
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2.

W)

CARBON BALANCE (CB)
Carbon Balance tests were conducted in conjunction with SFC tests.

The results and computer analysis sheets are included in Appendix D.

TABLE III
CB TEST RESULTS - CARBON FLOW g/s
Load KW | Baseline | Treated | % Change
30/3/94 | 12/5/94
3 700/720 33.003 31.736 -3.8
4 750/770 42.641 41.203 -3.4
AVERAGE 37.822 | 36.4695 -3.6

SMOKE TEST

Bosch smoke measurement using a Bosch smoke meter were also taken. The Bosch
measurement scale ranges from 0.0 (clean) to 9.9 (dirty).

TABLE IV
BOSCH SMOKE COMPARISON
Unit No. Load KW | Baseline | Treated | % Change
30/3/94 | 12/5/94
3 700/720 1.9 1.8 -5.3%
4 750/770 1.6 1.6 N/C

A significant reduction in smoke emissions are not generally measured following a short FTC-1
treatment period. We would expect to measure a more significant reduction in smoke
following three (3) months treatment of fuel.
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CONCLUSION

This series of fuel efficiency tests conducted in Dominion Mining's Bannockburn power generation
facility provides evidence of reductions in fuel consumption in the region of 3.3% to 3.6% as a result
of FTC-1 fuel treatment.

The two engineering methods applied namely "Carbon Balance" and "Specific Fuel Consumption"
have also achieved a good level of correlation.

These measured efficiency gains fall within the normal range measured in similar equipment and,

along with longer term maintenance benefits, will represent significant savings to Dominion Minings
Bannockburn operations.
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Appendix "A"

Bosch Smoke Meter Patches



BOSCH SMOKE TESTS

Unit No. Baseline Bosch No Treated Bosch No

1.8




Appendix "B"

Microvip Mk 1.2 Energy Analyser Sample Printout
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BASELINE 30/3/94
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TREATED 12/5/94
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Appendix "C"

Specific Fuel Consumption Data Sheets
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FUEL TECHNOLOGY PTY LTD
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FUEL TECHNOLOGY PTY LTD
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Appendix "D"

Carbon Balance Printouts



CBCDOMB2.XLS

FUEL TECHNOLOGY PTY LTD

CARBON BALANCE RESULTS

5/19/94

COMPANY Dominion Mining LOCATION : Bannockburn
EQUIPMENT GENSET UNIT NR. : 3
ENG. TYPE CUMMINS MODEL KTA 50 G3
RATING FUEL Shell Formula
BASELINE TEST DATE 30/4/94
ENG. HOURS 25604 ENG. RPM: 1200
AMB. TEMP (C) : 21.0 STACK(mm): 320
BAROMETRIC(m 971 LOAD: 710 - 720

TEST 1 TEST 2 TEST 3 TEST 4 TEST5 AVERAGE % ST.DEV
PRES DIFF (Pa): 186 186 186 186 186 186 0.00
EXHST TEMP (C) 468.4 468.4 468.4 468.8 468.9 469 0.05
HC (ppm) 0 0 0 0 0 0.0 #DIV/0!
CO (%) 0.08 0.08 0.08 0.08 0.08 0.080 0.00
CO2 (%) 9.25 9.25 9.25 9.25 9.25 9.25 0.00
02 (%) 5.34 5.35 5.35 5.35 5.35 5.35 0.08
CARB FLOW(g/s): 33.008 33.007 33.007 32.998 32.996 33.003 0.02
REYNOLDS NR. : 4.42E+04
TREATED TEST DATE 11/5/94
ENG. HOURS 26467 ENG. RPM: 1200
AMB. TEMP (C) : 26.4 STACK(mm): 320
BAROMETRIC(m 970 LOAD: 700 - 720

TEST 1 TEST 2 TEST 3 TEST 4 TEST5 AVERAGE % ST.DEV
PRES DIFF (Pa): 183 183 184 183 183 183 0.24
EXHST TEMP (C) 460 460 460 460 460 460 0.00
HC (ppm) 0 0 0 0 0 0.0 #DIV/0!
CO (%) 0.08 0.08 0.08 0.08 0.08 0.080 0.00
CO2 (%) 8.98 8.89 8.88 8.94 8.92 8.92 0.45
02 (%) 7.24 7.24 7.24 7.23 7.22 7.23 0.12
CARB FLOW(g/s): 31.922 31.607 31.658 31.782 31.713 31.736 0.39
REYNOLDS NR. : 4 41E+04 TOTAL HOURS ON TREATED FUEL : 863
PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) : 3.8 %

REMARKS:




CBCDOMBN.XLS 5/19/94

FUEL TECHNOLOGY PTY LTD CARBON BALANCE RESULTS
COMPANY Dominion Mining, LOCATION : Bannockburn
EQUIPMENT GENSET UNIT NR. : 4
ENG. TYPE CUMMINS MODEL KTA 50 G3
RATING FUEL : Shell Formula
BASELINE TEST DATE 30/4/94
ENG. HOURS 21452 ENG. RPM: 1200
AMB. TEMP (C) : 21.6 STACK(mm): 320
BAROMETRIC(m 971 LOAD: 750

TEST 1 TEST 2 TEST 3 TEST 4 TESTS5 AVERAGE % ST.DEV
PRES DIFF (Pa): 330 330 330 330 330 330 0.00
EXHST TEMP (C) 446.3 446.4 446.5 446.7 446.7 447 0.04
HC (ppm) 0 0 0 0 0 0.0 #DIV/0!
CO (%) 0.065 0.065 0.065 0.065 0.065 0.065 0.00
CO2 (%) 8.84 8.834 8.84 8.34 8.84 8.84 0.00
02 (%) 4.25 425 425 4.25 4.25 4.25 0.00
CARB FLOW(g/s): 42.647 42.644 42.641 42.635 42.635 42.641 0.01
REYNOLDS NR. : 5.98E+04
TREATED TEST DATE 11/5/94
ENG. HOURS 22418 ENG. RPM: 1200
AMB. TEMP (C) : 26 STACK(mm):
BAROMETRIC(m 971 LOAD: 770

TEST 1 TEST 2 TEST 3 TEST 4 TESTS AVERAGE % ST.DEV
PRES DIFF (Pa): 322 322 321 321 322 322 0.17
EXHST TEMP (C) 442.6 442.6 4429 443 4431 443 0.05
HC (ppm) 0 0 0 0 0 0.0 #DIV/0!
CO (%) 0.06 0.06 0.06 0.06 0.06 0.060 0.00
CO2 (%) 8.64 8.66 8.66 8.65 8.65 8.65 0.10
02 (%) 7.68 7.69 7.69 7.69 7.68 7.69 0.07
CARB FLOW(g/s): 41.170 41.264 41.191 41.142 41.203 41.194 0.11
REYNOLDS NR. : 5.91E+04 TOTAL HOURS ON TREATED FUEL : 966
PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) : 34 %

REMARKS:
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