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Summary

Bellevue Gold Mine has been using FTC combustion catalyst for a
number of years, and the cleanliness of engine combustion spaces
has been acknowledged. However, management has expressed
concerns as to the economic viability of the product as it relates to
fuel efficiency.

A decision was made in July to cease treatment, and Fuel
Technology offered to measure combustion change, if any, after
three months non fuel treatment, employing the Specific Fuel
Consumption method and taking into account known variables, such
as temperature and fuel density.

Concurrent with this study Fuel Technology also trialled its new
technology catalyst developed and patented in Australia. Both
products show a fuel efficiency benefit in the range 2.3% to 5.6%
after corrections for variables.

TEST PROCEDURE

The test method employed, 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.

Carbon Balance measurement (CB) tests were also made on the FTC+
product. This method involves calculation of the mass of carbon in
the exhaust, as a measure of the 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. This is an engineering standard
test (AS 2077-1982). Concurrent with this test procedure Bosch
Smoke measurements are also conducted, as another method of
verifying improved combustion.

Treated fuel tests were conducted on Units Nos 1, 4 & 5 on 5 July
1992, prior to treatment ceasing, and return to baseline tests on 4
October 1992. Also included in the baseline tests were new gensets
Units Nos 2 & 3.

The tests were conducted on Sundays, when the mine power
requirement is steady, eg no winding motor running on an
intermittent basis. However, there are still some load variations due
to compressor and other equipment starts.

Units Nos 2 & 3 were tested by baseline and treated measurements
between the hours 5 pm to 11 pm when the load was most steady.
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FTC+ was tested on 25 October 1992, Carbon Balance tests were
conducted with our Horiba infra red analyser, smoke measurements
by means of our Bosch instrumentation.

The SFC tests were conducted employing our Microvip MK 1.2
Energy Analyser connected to each generators section of the
switchboard. Fuel flow was measured by the individual flow meters
fitted to each engine. Elapsed time by a quartz crystal digital stop
watch.

RESULTS

Carbon Balance Measurements

CB tests were conducted by Infra red analysis for untreated
baseline and FTC+ treated fuel. Table I sets out the results. Table
II sets out the results corrected for load variation between baseline
and treated tests.

Note, Unit No 1 is a Cummins KTA38, all other units are Cummins
KTA50. The engines are a vee form and exhaust discharges via
individual trunking and exhaust stacks.

TABLE I
CB Test Results FTC+ - Carbon Flow (g/s)
Unit No Load kW Carbon Flow Change
Baseline Treated Baseline Treated %
1 360 380 16.157 16.896 + 4.6
2 560 575 20.462 19.170 - 6.3
3 590 580 21.772 20.097 - 77
5 580 575 21.617 19.879 - 8.0
Average 20.002 19.011 - 4.9
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TABLE 1II

CB Test Results FTC+ - Carbon Flow Corrected for Load (kg/kWh)

Unit No Load kW Carbon Flow Change
Baseline Treated Baseline Treated %
1 360 380 0.1616 0.1610 -1.0
2 560 570 0.1316 0.1215 -7.7
3 590 580 0.1334 0.1248 -6.4
5 580 575 0.1342 0.1244 -7.3

Average 0.1402 0.1329 -5.2

The Bosch Smoke measurements taken during FTC Treated, baseline
and treated FTC+ tests are described in Table III.

TABLE III
Bosch Smoke Comparison
Unit No Load kW Bosch Reading FTC+
FTC Treated Baseline Treated
5/7/92 4/10/92 25/10/92
1L 360/380 1.0 1.1 0.7
iR 360/375 0.6 1.5 1.0
2L 560/560 N/A 0.9 1.4
2R 560/575 N/A 1.4 1.2
3L 595/580 N/A 1.0 1.0
3R 580/580 N/A 0.7 1.0
4L 580/NA 0.9 N/T N/T
4R 580/NA 1.0 N/T N/T
5L 580/580 0.6 0.8 0.7
SR 580/570 0.7 0.5 0.7

Average 0.8 0.99 0.96
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The deterioration in smoke following withdrawal of FTC from the
fuel is 23.75%. The average improvement following addition of FTC +
is 3%, however, our general experience is that smoke variations are
not measurable in time periods less than three months.

SPECIFIC FUEL CONSUMPTION MEASUREMENTS

SFC tests were conducted on Units Nos 1, 4 & 5 on 5 July 1992
running on FTC. Return to baseline tests were conducted on Units
Nos 1, 4 & 5 on 4 October, and the new units Nos 2 & 3. FTC+
treated tests were conducted on Units Nos 2, 3, 4 & 5 on 25
October. Units Nos 4 & 5 having high hours, Units 2 & 3 low hours.

The Summary of the test results shown in Table IV are volumetric
measurements. Table V shows the data corrected for fuel density
and temperature.

TABLE 1V
SFC Test Results L/kWh

[Jm't No FTC Treated Baseline ChahaéwFATé-l-kTFéated Char;ge

5/7/92 4/10/92 % 25/10/92 %
1 0.2788 - 0.2886 + 3.5 N/T
2 N/A 0.2859 0.2804 -1.9
3 N/A 0.2872 0.2814 -2.0
4 0.2657 0.2350% -11.5 0.2402 +2.2
5 0.2764 0.2872 + 3.9 0.2751 -4.2

* This very large variation in efficiency between tests and
also when compared to sister engines suggests a fuel meter
error.

TABLE V
SFC Test Results kg/kWh

Unit No FTC Treated Baseline Change FTC+Treated Change

5/7/92 4/10/92 % 25/10/92 %
1 0.2320 0.2384 +2.8
2 N/A 0.2361 0.2319 -1.8
3 N/A 0.2384 0.2321 -2.6
4 0.2120 0.1932 -8.9 0.1967 +1.8
5 0.2291 0.2366 +3.3 0.2261 -4.4

Reviewing the above data and excluding the results of Unit No 4
which appear anomalous, the return to baseline faollowing cessation
of FTC treatment shows a decline in efficiency in the range 2.8% to
3.3%. Following addition of FTC+ the new engines 2 & 3 show an
improving efficiency averaging 2.2%. Engine 5 shows an efficiency
gain of 4.4%.
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Cummins performance data stipulates that for every 10°C change in
aspirating air temperature, efficiency gains or loses 1%. Adjusting
the results for the temperature variables measured are shown in
Table VI.

TABLE VI
Corrections for Ambient Temperature Change

Unit No FTC Treated Baseline Indicated FTC+Treated Indicated

2/7/92 4/10/92 Correction 5/10/92 Correction
OC OC OC
1 16.0 22.0 +0.6
2 N/A 18.0 22.0 +0.4
3 N/A 18.0 24.0 +0.6
4 15.5 24.0 +0.85 34.0 +1.0
5 15.0 24.5 +0.95 36.5 +1.2

Table VII shows the corrected engine efficiency change as a result
of applying the corrections in table VI to the values in table V.

TABLE VII
: SFC Corrected Efficiency Gains

Unit No FTC Treated Baseline Change FTC+Treated Change

5/7/92 4/10/92 % 25/10/92 %
1 * * +2.2 *
2 * * -2.3
3 * * -3.2
4 * * -9.75 * +0.8
5 * * +2.35 ¥ -5.6
CONCLUSIONS

Based on CB test results the FTC+ fuel treatment indicates an
average 5.2% reduction in carbon flow compared to the baseline
values.

The smoke test comparisons indicate a 23.7% benefit in favour of FTC
and 3% for FTC+. However, the test duration with FTC+ of three
weeks is low and two of the test engines are new which will impact
on the results.

The SFC test results, excluding engine No 4 indicate a decreased
efficiency following removal of FTC from the fuel, and an average
3.7% efficiency gain on introducing FTC+.

These results compare favourably with our experience in similar
stations operating Cummins gensets. The tests were conducted in the
most careful and thorough manner possible in a commercial situation.
On balance the FTC+ product appears to be performing better than
the original FTC material.
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Appendix A

CARBON BALANCE

COMPUTER PRINTOUTS



FUEL TECHNOLOGY PTY LTD

CARBON BALANCE RESULTS

COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPMENT @ GENSET UNIT NR. : 1 R/Bank
ENG. TYPE @ CUMMINS MODEL  : KTA38
RATING FUEL  : ADO
BASELINE DATE  : 4.10.92
ENG. HOURS 33204 ENG. RPH:
A¥B. TENP (C) 3 STACK(mn): 160
BAROMETRIC(zb): 963 LOAD: 360 k¥
TEST1 TEST2 TEST3 TEST4  TESTS  AVERAGE % ST.DEV
PRES DIFF (Pa): 271 269 )| 22 273 M1 055
EXHST TEP (C):  403.5  403.7  403.8  403.9  404. W6 0.06
KC (ppm) 10 10 10 10 10 1.0 0.00
o (%) 0.3 0.03  0.03 003 0.03 0.030 0.0
co2 (%) 6.83 6.8 6.83 683 6.83 6.83 0.0
02 (%) 10,36 1033 10.33 1033 10.30 1033 0.15
CARB FLOW(g/s):  7.628  7.599  7.627  7.640  7.653 ! 7.629  0.26
i 1
1 1
REYNOLDS NR. : 5.56B+04
TREATED TEST DATE @ 25.10.92
ENG. HOURS 33627 ENG. RPH:
AMB. TEP (C) :  45.4 STACK(mm): 160
BAROMETRIC(mb): 958 L0AD:  370-380 KW
TEST1 TEST2 TEST3  TEST 4  TEST5  AVERAGE % ST.DEV
PRES DIFF (Pa): 268 269 268 268 268 28 0.17
EXHST TENP (C):  428.9 4293 429.3 4294 429.4 9 0.03
KC (ppn) 0 0 0 0 0 0.0 #D1V/0!
co (%) 0.3 0.03 003  0.03  0.03 0.030 0.0
co2 (%) 7.2 1100 7.9 709 7.09 2000 018
02 (%) 10,05 1005 10.05  10.05  10.05 10,05 0.00
CARB FLOW(g/s):  7.735  7.726  7.701  7.700  7.700 | 7.712 0.1
1 |
1 1
REYNOLDS R. : 5.42E+04 TOTAL HOURS ON TREATED FUEL 423
PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) : 1.1 &

REMARKS:



FUEL TECHNOLOGY PTY LTD CARBON BALANCE RESULTS

COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPHENT : GENSET UNIT NR. : 1 L/Bank
ENG. TYPE : CUMMINS MODEL  : KTA38
RATING : FUEL : ADO
BASELINE DATE v 4.10.92
ENG. HOURS  : 33204 ENG. RPH:
AMB. TEMP (C) : 32 STACK(mm): 160
BAROMETRIC(mb): 963 LOAD: 360 X¥

TEST 1 TEST 2 TEST 3  TEST 4  TEST § AVERAGE % ST.DEV
PRES DIFF (Pa): 346 348 347 345 346 346 0.33
EXHST TEMP (C):  392.3 392.5 392.6 392.8 393 393 0.07
HC (ppm) : 10 10- 10 10 10 10.0 0.00
€0 (%) : 0.03 0.03 0.03 0.03 0.03 0.030 0.00
€02 (%) d 6.71 6.71 6.69 6.69 6.69 6.70 0.16
02 (%) 1041 10.41 10.40 10.40 10.40 10.40 0.05

CARB FLOW(g/s):  8.340 8.563 8.525 8.499 8.511 §.528 ~ 0.29

REYNOLDS NR. : 6.34E+04

TREATED TEST DATE + 25.10.92

ENG. HOURS @ 33627 ENG. RPM:

AMB. TEMP (C) : £5.4 STACK(mm): 160

BAROMETRIC(mb): 958 LOAD: 370-380 XKW

TEST 1 TEST 2 TEST 3 TEST & TEST 5 AVERAGE % ST.DEV

PRES DIFF (Pa): 372 373 374 372 372 373 0.24

EXHST TEMP (C): §27.4 £27.8 428.1 £28.4 £28.5 £28 0.11

HC (ppa) : 0 0 0 0 0 0.0 #DIV/0!

co (%) : 0.03 0.03 0.03 0.03 0.03 0.030 0.00

€02 (%) ] 7.16 7.16 7.17 1.17 7.17 1.17 0.08

02 (%) : 10.09 10.09 10.09 10.09 10.09 10.09 0.00

CARB FLOW(g/s): 9.174 9.183 9.206 9.180 9.179 | 9,184 0.14 !
1 1
1 1

REYNOLDS NR. : 6.39E+04 TOTAL HOURS ON TREATED FUEL : 423

PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) : 1.7 %

REMARKS:



FUEL TECHNOLOGY PTY LTD

CARBON BALANCE RESULTS

COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPHENT  : GENSET UNIT MR. : 2 R/Bank
ENG. TYPE  : CUMMINS MODEL @ KTASO
RATING FUEL @ ADO
BASELINE DATE  : 4.10.92
ENG. HOURS 17 ENG. RPH:
AWB. TEMP (C) :  28.4 STACK(za): 200
BARONETRIC(zb): 965 LOAD: 560 KV

TEST 1 TEST2 TEST3  TEST 4  TEST S AVERAGE % ST.DEV
PRES DIFF (Pz): 196 198 193 195 198 19 0.7
ERHST TEMP (C): 4511 4SL3 4SL4 SL6 4SLT 51 0.09
HC (ppm) 10 10 10 10 10 0.0 0.00
¢o (%) 0.03  0.03  0.03  0.03  0.03 0.030  0.00
02 () 143 T3 143 T2 72 143 0.0
02 (%) 9.51  9.50 950 9.50  9.49 9.50  0.07
CARB FLOW(g/s): 10.666  10.713  10.637  10.621  10.702 | 10.669  0.39

i

REYNOLDS NR. : 4.58E+04
TREATED TEST DATE  : 25.10.92
ENG. HOURS @ 1273 ENG. RPH:
A¥B. TEMP (C) : 38 STACK(mm): 200
BAROMETRIC(mb): 959 LOAD: 570380 KW

TEST 1 TEST2 TEST3  TEST 4 TESTS  AVERAGE ¥ ST.DEV
PRES DIFF (Pa): 170 171 177 171 169 7087
BXHST TEMP (C):  467.5 4675 A6T.5 4615 46T.S 8 0.00
HC (ppn) 10 10 10 10 10 0.0 0.00
0 (%) 0.00 004 0.0 004 0.04 0.00 .00
C02 (%) (S) A IV RS 06 T R IS I N 276 0.0
02 (%) 1100 10.98 1098 10.96  10.9 1098 0.15
CARB FLOV(g/s): 10.239  10.269  10.286  10.256  10.196 | 10.249 0.3

1

REYNOLDS NR. @ 4.21E404 TOTAL HOURS O TREATED FUEL 501
PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) : 3.9 %

REMARKS:



FUEL TECHNOLOGY PTY LTD CARBON BALANCE RESULTS

COMPANY . BELLEVUE GOLD NINE LOCATION : LEINSTER
EQUIPHENT  : GENSET UNIT NR. : 2 L/Bank
ENG. TYPE  : CUMMINS MODEL  : KTASO
RATING : FUEL @ ADO
BASELINE DATE  : 4.10.92
ENG. HOURS  :  772.4 ENG. RPM:
AMB. TENP (C) :  28.5 STACK(mn): 200
BARONETRIC(mb): 965 LOAD: 560 KW

TEST 1  TEST 2 TEST3  TEST 4 TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 166 165 168 166 168 167 0.81
EXHST TEMP (C):  464.5 4645  464.6  464.6  464.6 465 0.01
HC (ppum) : 20 20 20 20 20 20.0 0.00
o (%) D 0,04 0.04 0.04 0.0 0.04 0.040 0.00
002 (%) . N 7.4 7.45 7.46 7.48 7.45 0.30
02 (%) | 9.21 9.20 9.20 9,20 9.20 0.06

CARB FLOW(g/s): 9.763 9.707 9.834 9.788 9.873

9.793 0.65 !
1
I

REYNOLDS NR. : 4.18E+04

TREATED TEST DATE : 25.10.92

ENG. HOURS 1273 ENG. RPM:

AMB. TEMP (C) : 38 STACK(mm): 200

BAROMETRIC(mb): 959 LOAD: 560 K¥

TEST 1  TEST 2  TEST3  TEST 4  TEST S AVERAGE % ST.DEV

PRES DIFF {Pa): 142 144 142 143 144 143 0.70

EXHST TEMP (C): £71.8 471.9 471.9 471.9 472 472 0.01

HC (ppm) ; 0 0 0 0 0 0.0 #DIV/0!

€O (%) : 0.05 0.03 0.05 0.05 0.03 0.050 0.00

€02 (%) | 7..39 7.39 7.40 7.40 7.39 7.39 0.07

02 (%) : 10.00 10.98 10.98 10.96 10.96 10.78 £.03

CARB FLOW(g/s): 8.891 8.946 §.896 8.927 8.946 | 8.921 0.30 |
I I
] I

REYNOLDS NR. : 3.84E+04 TOTAL HOURS ON TREATED FUEL 500.6

PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) : -8.9 %

REMARKS:



FUEL TECHNOLOGY PTY LTD

CARBON BALANCE RESULTS

COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
BQUIPHENT @ GENSET UNIT NR. : 3 R/Bank
ENG. TYPE @ CUMMINS MODEL @ KTASO
RATING FUEL @ ADO
BASELINE DATE @ 4.10.92
NG. HOURS 822 ENG. RPH:
ANB. TENP (C) @ 29.6 STACK(ma): 200
BAROMETRIC(mb): 965 LOAD: 580 KW
TEST1 TEST2 TEST3  TEST 4  TEST S AVERAGE % ST.DEV
PRES DIFF (Pa): 190 190 192 192 192 191 0.57
EXHST TEMP (C):  445.6 Wb 6.3 BE6.6 4469 e 0.1
HC (ppu) 10 10 10 10 10 0.0 0.00
co (%) 0.02°  0.02 002 002 0.02 0.020  0.00
02 () LA 740 740 TR T2 741 0.2
02 (%) 9.65 966 9.63  9.60  9.60 9.63  0.29
CARB FLOW(g/s): 10.541  10.481  10.535 10533  10.559 | 10.530  0.27
|
1
REYNOLDS NR. : 4.54B+04
TREATED TEST DATE  : 25.10.92
ENG. HOURS 1326 ENC. RPH:
MNB. TEMP (C) ;44 STACK(zm): 200
BAROKETRIC(mb): 958 LOAD: 580 KW
TEST 1 TEST 2 TEST3  TEST 4 TESTS  AVERAGE % ST.DEV
PRES DIFF (Pa): 170 171 168 169 168 169 0.7
EXHST TENP (C):  468.5  468.5  468.5 4685 468.5 %9 0.00
HC (ppn) 0 0 0 0 0 0.0 #01V/0!
€0 () 0.06 © 0.0 0.04 004 0.04 0.00  0.00
02 (%) 7.68 7.6 7.8 T.69 169 .69 0.7
02 (%) 9.2 972 9.2 992 4. 9.7 0.00
CARB FLOW(g/s): 10.111  10.153  10.051  10.03%  10.064 | 10.03%  0.40
i
1
REYNOLDS WR. : 4.19B+0d TOTAL HOURS ON TREATED FUEL 504
PERCENTAGE CHANGE IN FUEL CONSUNPTION ((TREATED-BASE)/BASE*100) : 41

REMARKS:



FUEL TECHNOLOGY PTY LTD

CARBON BALANCE RESULTS

COMPANY . BELLEVUE GOLD MINE LOCATION : LEINSTER
BQUIPNENT  : GENSET UNIT NR. : 3 L/Bank
ENG. TYPE  : CUMMINS MODEL @ KTASO
RATING FUEL  : ADO
BASELINE DATE  : 4.10.9
ENG. HOURS 822 ENG. RPH:
AMB. TEMP (C) :  27.2 STACK (un) : 200
BAROMETRIC(mD): 965 LOAD:  590-600 KV

TEST 1 TEST 2 TEST 3 TEST 4 TEST S  AVERAGE % ST.DEV
PRES DIFF (Pa): 198 197 198 196 198 197 0.45
EXHST TEMP (C):  65.1  465.6  465.8 W66 4663 66 0.10
KC (ppu) 10 10 10 10 10 0.0 0.00
00 (%) 0.03  0.03  0.03  0.03  0.03 0.030 0.0
02 (%) 7.8 .87 7.89  1.90 1.8 788 0.1
0 (%) 9.07  9.09 9.7 9.07  9.07 9.07  0.10
CARB FLOW(g/s): 11.258  11.212 11267 11222 11.268 ' 11242 0.21

1

REYNOLDS NR. : 4.55B40
TREATED TEST DATE  : 25.10.92
ENG. HOURS 1326 ENG. RPM:
AMB. TENP (C) @ 44.3 STACK (mn) : 200
BAROMETRIC(mD): 958 LOAD: 580 KW

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 163 163 164 163 163 163 0.2
EXEST TEHP (C):  471.9 4721 4723 4723 4723 0,04
HC (ppm) 0 0 0 0 0 0.0 #DIV/0!
00 (%) 0.0 0.06  0.06 0.0 0.0k 0.000 000
002 (%) .1 17 L 1.8 1.8 .08 0.07
02 (%) 9.89 9.8 9.9  9.89  9.89 9.89 0.0
CARB FLOW(g/s):  9.991  9.990  10.032  10.001  10.001 ' 10.003 0.7

1

REYNOLDS NR. : 4.10B404 TOTAL HOURS ON TREATED FUEL 504
PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) : 1.0 %

REMARKS:



FUEL TECHNOLOGY PTY LTD CARBON BALANCE RESULTS

COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPHENT : GENSET UNIT NR. : 5 R/Bank
ENG. TYPE : CUMMINS MODEL  : KTAS0
RATING : FUEL 1 ADO
BASELINE DATE 0 4.10.92
ENG. HOURS  : 34746.5 ENG. RPM:
AMB. TEMP (C) : 27.2 STACK(mm): 200
BAROMETRIC(mb): 966 LOAD: 560-600 KW

TEST 1  TEST 2 TEST3  TEST &  TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 199 197 200 199 197 198 0.68
EXHST TEMP (C):  416.4 416.5 416.5 416.6 416.7 417 0.03
HC (ppm) - 10 10 10 10 10 10.0 0.00
€0 (%) : 0.02 0.02 0.02 0.02 0.02 0.020 0.00
€02 (%) : 1.44 7.40 7.40 7.40 7.40 1.41 0.24
02 (%) : 9.63 9.63 9.61 9.61 9.60 9.62 0.14

CARB FLOW(g/s): 11.019  10.905  10.987  10.959  10.903 10.953 0.47

REYNOLDS NR. : 4.72E+04

TREATED TEST DATE : 25.10.92
ENG. HOURS  : 35215 ENG. RPH:
AMB. TEHP (C) : 38.6 STACK(mm): 200
BAROMETRIC(mb): 957 LOAD: 560-580 KW
TEST1 TEST 2  TEST3  TEST &  TEST S AVERAGE % ST.DEV
PRES DIFF (Pa): 181 183 180 180 181 181 0.68
EXHST TEMP (C): 418.9 419.4 420 420 420.1 420 0.12
HC (ppm) : 20 20 20 20 20 20.0 0.00
0 (%) : 0.03 0.03 0.03 0.03 0.03 0.030 0.00
€02 (%) : 7.19 7.15 7.13 7.15 7.15 7.16 0.25
02 (%) : 10.45 10.45 10.43 10.45 10,45 10.45 0.00
CARB FLOW(g/s): 10.110  10.106  10.019  10.019  10.046 | 10.060 0.45
l !
1 1
REYNOLDS NR. : h.48E+04 TOTAL HOURS ON TREATED FUEL : £68.5
PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) : -8.2 %

REMARKS:



FUEL TECHNOLOGY PTY LTD

CARBON BALANCE RESULTS

COMPANY  BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPKENT  : GENSET UNIT KR. : § L/Bank
ENG. TYPE  : CUMMINS MODEL @ KTASO
RATING FUEL  : ADO
BASELINE DATE  : 6.10.92
ENG. HOURS 34746.5 ENG. RPH:
AWB. TENP (C) :  27.2 STACK(zn): 200
BAROMETRIC(Eb): 966 LOAD:  570-590 KW
TEST1 TEST 2 TEST3  TEST 4  TEST S AVERAGE % ST.DEV
PRES DIFF (Pa): 191 192 190 191 190 191 0.44
EXHST TEMP (C):  421.3 4215 4217 k28 42LB 22 0.05
KC (ppn) 10 10 10 10 10 0.0 0.00
0 (%) 0.0 0.02  0.02 002 0.02 0.020 0.0
c02 (%) 738 137 13 138 1.8 738 0.07
02 (%) 9.00 8.9 8.9 897 8.9 8.98 0.1
CARB FLOW(g/s): 10.676  10.688  10.631  10.672  10.645 | 10.662 0.22
1
1
REVNOLDS NR. : 4.61E+0
TREATED TEST DATE  : 25.10.92
ENC. HOURS  : 35215 ENG. RPH:
A¥B. TEKP (C) @ 38.6 STACK(mm): 200
BAROMETRIC(zb): 957 LOAD: 580 K
TEST 1 TEST 2 TEST3  TEST 4  TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 179 180 179 178 179 179 0.40
EXHST TEMP (C): 4231 4232 4232 A23.b 4235 423 0.04
HC (ppn) 10 10 10 10 10 0.0 0.00
o (%) 0.06 0.0 0.04  0.04 0.0 0.000 0.0
02 (%) 200 700 705 7.06 706 1.0k 0.25
02 (%) 103 10.3  10.3 1034 10.34 0.3 0.00
CARB FLOV(g/s):  9.79%  9.823  9.837  9.79%4  9.848 ! 9.819  0.25
|
|
REYNOLDS NR. : 4.44E+04 TOTAL HOURS ON TREATED FUEL 168.5
PERCENTACE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASEZ100) : 7.9 %

REMARKS:



Appendix B

SPECIFIC FUEL CONSUMPTION

DATA SHEETS



FUEL TECHNOLOGY PTY. LTD. FR: _ " L vee [eolol Adliree ENGINE NO. [ Date: Base > - 7 -
DIESEL GENERATING UNIT DATA TEST SHEET Location Treated
c-832C /2712
ENGINE: ‘ ALTERNATOR: /
Make (© ommmanee Make Density @ 15°: Base
Model =7 & 2% Model Treated
Serial No Serlal No Flash Polnt PM
Clesed Cup
*Eng Hrs Start 322273 :/7%  Finlsh Ratling
KWh TEMPERATURES °C
TIME A Nem. Start A FUEL Alr In T,
Start T Load Finish KwH Kw. Kv Start | Fuel Kwhr/kg E.Gas Dry Out
Finlsh Kw x10 “ AV, Volts Anps Finlsh Itrs. L/kwh Wet In LO
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FUEL TECHNOLOGY PTY. LTD.

3
R
M
™
\n
K
S

oD pAlialE ENGINE NO. /

2 Date: Base # -/1O0-G 7.
DIESEL GENERATING UNIT DATA TEST SHEET Location Treated .
.8 ) .
ENGINE: ALTERNATOR: o 826 o ¢
Make Cunrtnra”s Make

Density @ 15°: Base
Model A7 4 39

Model Treated
Serlal No Serial No Flash Polnt PM
Closed Cup
“Eng Hrs Start 3320 ® Flinish Rating
KWh TEMPERATURES °C
TIE P | A Nom. Start A FUEL Alr In J.M.
Start T Load Finlish KwH Kw. Kv Start | Fuel Kwhr/kg _ E.CGas Dry Out
Finlsh Kw x10 Av. Volts Amps Finish lirs. L/kwh Wet In LO
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FUEL TECHNOLOGY PTY. LTD. FOR: 3 L4~ wenir Gl  ptisnls ENGINE NO. _ 2 Date: Base 4 -/0-GZ
DIESEL GENERATING UNIT DATA TEST SHEET Locatlion Treated
ENGINE: ALTERNATOR: O FLe /325
Make ceemrm, /s Make Density @ 15°: Base
Mcde!l k7.4 S e Model Treated .
Serfal No Sertal No Flash Polnt PM
Closed Cup
“Eng Hrs Start 77 % Finlsh Rating
Kwh TEMPERATURES °C
TIME Pt | A Nom. Start A FUEL - Alr In J M.
Start T Load Finlsh . KwH Kw., Kv Start | Fuel Kwhr/kg ~ E.Gas Dry Out
~ |Flnish Kw x10 "~ Av. Volts Amnps Finish ltrs. L/kwh Wet In LO
’'g
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FUEL TECHNOLOGY PTY, LTD. FOR: 7770 F el el ptn/iE ENGINE NO. 2 Date: Base

DIESEL GENERATING UNIT DATA TEST SHEET Location Treated 25 -/0 -G 2
ENGINE: ALTERNATOR: © F27 D S A
Make Ciiminr. S Make Density @ 15°: Base
Model «78 s O . Mcdel Treated
Serial No Serlal No' Flash Polnt PM
Closed Cup
* Eng Hrs Start Finish ;2773 Ratlng S o A~/
KWh TEMPERATURES °C
TIME p e | B Nam. Start A FUEL - Alr In M.
Start T Load Finlsh KwH Kw. Kv Start | Fuel Kwhr/kg ' E.Gas Dry Out
Finish Kw x10 Av. Yolts Amps Flnish ltrs. L/kwh Wet In LO
. 28 N
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FUEL TECHNOLOGY PTY. LTD. FR: QrLtfvus Lot at alls ENGINE No. _ 3 Date: Base 4 ~/0 -7
DIESEL GENERATING UNIT DATA TEST SHEET Location Treated
ENGINE: ALTERNATOR: 0'330/’25"1
Make Coentpr. /S Make Density @ 15°: Base
Model #74 <o Model Treated
Serial No Serlal No Flash Polnt PM
Closed Cup
"Eng Hrs Start 227 Finlsh Ratlng
KWh TEMPERATURES °C
T ppr | A Nem. Start A FUEL Alr In TN,
Start - T Load Finish KwH Kw. Kv Start | Fuel Kwhr/kg E.Gas Dry Out
~ |Finlsh Kw x10 - Av. Volts Amps Finlsh ltrs. L/kwh Wet In LO
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FUEL TECHNOLOGY PTY. LTD. FOR: N/AlifUikE COLRD pdrsales

ENGINE NO. 3 Date: Base
DIESEL GENERATING UNIT DATA TEST SHEET Location Treated 25 - tO-<r 2.
ENGINE; ALTERNATOR 0.81%8 & 364
Meke — cpim1 . /S Make Density @ 15°: Base
Model AT s O Model Treated
Serlal No Serial No Flash Polnt PM
Closed Cup
- Eng Hrs Start Finlsh /32 A Rating oo ko
KWh TEMPERATURES °C
TIME (] A Nom. Start 4 FUEL Alr In JH.
Start T Load Finlsh KwH Kw. Kv Start | Fuel Kwhr/kg E.Gas Dry Out
Finish Kw x10 Av. Volts Amps Finlsh ltrs. L/kwh Wet In LO
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FUEL TECHNOLOGY PTY. LTD. FORs 2ot ier  dlosellate Fteae ENGINE NO. 7 Date: Base 5 - 7-9Z
DIESEL GENERATING UNIT DATA TEST SHEET Location Treated
2-¥F2LY¥ / 7.2
ENGINE: ALTERNATOR:
Make i i isnids Make Denslity € 15°: Base
Model Mcodel Treated
Serlal No Serfal No Flash Point PM
Closed Cup
*Eng Hrs Start39(©9 . 8% Flnlsh Ratling
KWh TEMPERATURES °C
TIME . Start A FUEL Alr In TH.
Start Finlsh KwH Kw. Kv Start | Fuel Kwhr/kg E.Gas Dry Out
Finish x10 “ AV, Volts Anps Finlish Itrs. L/kwh Wet In LO
/115 I3 25387 434 | G909 |oaig213.b
S
- . - ' - //
- 30 298 376 |)45529| 582 |434 |902 |0418952-1|3€-s" |0 264 s
: , />’->’/
Il 4s 253-02] \ipdyus\s76 434 |909 09152405138 4 |0 264 "-s”
‘ /57
1l 00 588 -302 |1hs 281| 81 L34 | 880 |oai$229-1|38 6 |0-26Y 1y
5%,
-~ ’ Vs 5 ra 1 £ o o P . & . ’ » .//'. o
12°1s ; 732265 1043962 96 |+ | €80 loqusaind| 253 (o2 iL {5
/d%( S !é;C, A ‘;:'Y. (%] LQ’Qé’:«/




FUEL TECHNOLOGY PTY,. LTD.

FOR: B! 451t as Cwtnld S oo’ ENGINE NO. & Date: Base .y - /o-G7
DIESEL GENERATING UNIT DATA TEST SHEET Location Treated
ENGINE: ALTERNATOR: 0-822 J4o-v
Make ¢ 1pr. 75 Make Density 8 15°: Base
Model A7 y o Model Treated
Serial No Serfal No Flash Polnt PM
Closed Cup
* Eng Hrs Stert Finlsh Rating
KWh TEMPERATURES °C
TE Pt | A Nem. Stert 4 FUEL Alr In | JoH.
Start T Load Finlsh KwH Kw. Kv Start | Fuel Kwhr/kg E.Gas Dry Out
Finish Kw x10 “ Av. Volts Amps Finlsh Itrs. L/kwh Wet In LO
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FUEL TECHNOLOGY PTY. LTD. FOR: ! —/MW - 0»/454/ //;_’er/C ENGINENO. S Date: Base S - 7- 7

S
DIESEL GENERATING UNIT DATA TEST SHEET Location Treated
o ™ i
ENGINE: ALTERNATOR: 23y o=
Make (ormpersin Make Denslity @ 15°: Base
Mdel &7 /4 570 C Model Treated
Sertal No . Sertal No Flash Polnt PM
o Closed Cup
" Eng Hrs Startp37053% Finish : Rating
OB Kwh _ TEMPERATURES °C
TIME A Narr, Start A FUEL TAIr In TM.
Start - T Load Finlsh . KwH Kw. Kv Start | Fuel Kwhr/kg ~ E.Gas | T Dry out
Finish ) Kw x10 - Av. Volts Amps Finlsh Itrs. L/kwh Wet In | 'O
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FUEL TECHNOLOGY PTY. LTD. FOR: 2 S LoD sl A ENGINE NO. 4 Date: Base
DIESEL GENERATING UNIT DATA TEST SHEET Locatlion Treated 25 -¢© -G
INGINE: ALTERNATOR: O e a 47 4
dake Cohnn, Make Density @ 15°: Base
Model 4 7 .+ o Model Treated
Sertal No Serial No Flash Point PM
, oo Closed Cup
"Eng Hrs Start 4/S44 Finlsh <16 Y- Ratlng C oo i/
KWh TEMPERATURES °C
TIME A Nem. Start A FUEL Alr In T,
Start T Load Finish KwH Kw. Kv Start | Fuel Kwhr/kg E.Gas Dry Out
Finlish Kw x10 “Av. Volts Amps Finish Itrs. L/kwh Wet In LO
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