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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
Technology offered to measure combustion change, if any,
three months non fuel treatment, employing the Specific
Consumption method and taking into account known variables,
as temperature and fuel density.

Fuel
after
Fuel
such

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 trun king and exhaust stacks.

TABLE I

CB Test Results FTC+ - Carbon Flow (g/s)

-------_._._------- -_ ... --...•-.------------.-- ..-~ _ ....• _ ... -

Unit No Load kW
Baseline Treated

Carbon Flow
Baseline Treated

Change
%

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 - 7.7

5 580 575 21.617 19.879 - 8.0

Average 20.002 19.011 - 4.9
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TABLE II

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

Unit No

1

2

3

5

Average

Load kW Carbon Flow
Baseline Treated Baseline Treated

Change
%

360 380 0.1616 0.1610 -1.0

560 570 0.1316 0.1215 -7.7

590 580 0.1334 0.1248 -6.4

580 575 0.1342 0.1244 -7.3
------ -------- ..--------- ------ ... ---- "-' -- -"- .-.

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

Unit No

Bosch Smoke Comparison

Load kW Bosch Reading
FTC Treated Baseline

5/7/92 4/10/92

FTC+
Treated
25/10/92

---- _.-. - - - -- -- ._- .---.-------~--------------- -------- ----- ---- ..- -----

1L 360/380 1.0 1.1 0.7
1R 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
5R 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 CONSUMPTIONMEASUREMENTS

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 IV
SFC Test Results L/kWh

Unit No FTC Treated Baseline
5/7/92 4/10/92

Change
%

FTC+Treated Change
25/10/92 %

-------------------------

1
2
3
4
5

0.2788
N/A
N/A

0.2657
0.2764

0.2886
0.2859
0.2872
0.2350*
0.2872

+ 3.5 N/T
0.2804
0.2814
0.2402
0.2751

-1.9
-2.0
+2.2
-4.2

-11.5
+ 3.9

* 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
5/7/92 4/10/92

Change FTC+Treated Change
% 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 following 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
2/7/92 4/10/92

DC DC

Indicated
Correction

FTC+Treated Indicated
5/10/92 Correction

DC

1 16.0 22.0 +0.6
2 N/A 18.0 22.0
3 N/A 18.0 24.0
4 15.5 24.0 +0.85 34.0
5 15.0 24.5 +0.95 36.5

+0.4
+0.6
+1.0
+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
5/7/92 4/10/92

Change
%

FTC+Treated
25/10/92

Change
%

-----_ .._----------_ .._. __ ._._ .... _ ...--------

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% red uction in carbon flow compared to the baseli ne
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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Append;x A

CARBON BALANCE
COMPUTER PRINTOUTS



FUEL TECHNOLOGY PTY LTD CARBON BALANCE RESULTS
COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPMENT
ENG. TYPE
RATING

: GENSET
: CUMMINS

UNIT NR. : 1 R/Bank
MODEL : KTA38
FUEL : ADO

BASELINE DATE : ~.10.92
--------
ENG. HOURS 3320~ ENG. RPM:
AMB. TEMP (C) 32 STACK(mm) : 160
BAROMETRIC(mb): 963 LOAD: 360 K\I

TEST 1 TEST 2 TEST 3 TEST ~ TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 271 269 271 272 273 271 0.55
EXHST TEMP (C): ~03. 5 ~03.7 ~03.8 ~03.9 ~0~.1 ~O~ 0.06
HC (ppm) 10 10 10 10 10 10.0 0.00
CO (%) 0.03 0.03 0.03 0.03 0.03 0.030 0.00
C02 (%) 6.83 6.83 6.83 6.83 6.83 6.83 0.00
02 (%) 10.3~ 10.33 10.33 10.33 10.30 10.33 0.15

--------------------CARB FLO\/(g/s): 7.628 7.599 7.627 7.6~0 7.653 1 7.629 0.26 :1
1 1
1 ____ ---_------ ______ 1

REYNOLDS NR. : 5.56EtO~

TREATED TEST DATE : 25.10.92
------------
ENG. HOURS 33627 ENG. RPM:
AMB. TEMP (C) : ~5.~ STACK(mm) : 160
BAROMETRIC(mb) : 958 LOAD: 370-380 K\/

TEST 1 TEST 2 TEST 3 TEST ~ TEST 5 AVERAGE % ST.DEV
PRES DIFF [Pa): 268 269 268 268 268 268 0.17
EXHST TEMP [C): ~28.9 ~29.3 ~29.3 ~29.~ ~29.4 ~29 0.05
HC [ppm) 0 0 0 0 0 0.0 ODIV/O!
CO (%) 0.03 0.03 0.03 0.03 0.03 0.030 0.00
C02 (%) 7. 12 7.10 7.09 7.09 7.09 7.10 0.18
02 (%) 10.05 10.05 1~.05 10.05 10.05 10.05 0.00

--------------------CARB FLO\/(g/s): 7.735 7.726 7.701 7.700 7.700 7.712 0.22 :
1 1
1 ______ -------- ______ 1

REYNOLDS NR. : 5.~2E+0~ TOTAL HOURS ON TREATED FUEL : ~23

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

EQUIPMENT
ENG. TYPE
RATING

: GENSET
: CUMMINS

UNIT NR. : 1 L/Bank
MODEL : KTA38
FUEL : ADO

BASELINE DATE : 4.10.92
--------

ENG. HOURS 33204 ENG. RPM:
AMB. TEMP (C) 32 STACK(mm): 160
BAROMETRIC(mb): 963 LOAD: 360 KW

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 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
CO (%) 0.03 0.03 0.03 0.03 0.03 0.030 0.00
C02 (%) 6.71 6.71 6.69 6.69 6.69 6.70 0.16
02 (X) 10.41 10.41 10.40 10.40 10.40 10.40 0.05

--------------------CARB FLOW( g/s): 8.540 8.563 8.525 8.499 8.511 1 8.528 0.29 :1
1 1
1 ______ -------- ______ 1

REYNOLDS NR. : 6.34E+04

TREATED TEST DATE : 25.10.92
------------
ENG. HOURS 33627 ENG. RPM:
AMB. TEMP (C) 45.4 STACK(mm) : 160
BAROMETRIC(mb): 958 LOAD: 370-380 KW

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 372 373 374 372 372 373 0.24
EXHST TEMP (C): 427.4 427. 8 428.1 428.4 428.5 428 0.11
HC (ppm) 0 0 0 0 0 0.0 UDIVjO!
CO (%) 0.03 0.03 0.03 0.03 0.03 0.030 0.00
C02 (%) 7.16 7.16 7.17 7.17 7.17 7.17 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 1 9.184 0.14 :1
1 1
1 ______ -------- ______ 1

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

PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) 7.7 %

REMARKS:



FUEL TECHNOLOGY PTY LTD CARBON BALANCE RESULTS
COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPMENT
ENG. TYPE
RATING

: GENSET
: CUMMINS

UNIT NR. : 2 RfBank
MODEL : KTA50
FUEL : ADO

BASELINE DATE : 4.10.92
--------
ENG. HOURS 772 ENG. RPM:
AMB. TEMP (C) : 28.4 STACK(mm) : 200
BAROMETRIC(mb): 965 LOAD: 560 KW

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 AVERAGE % 51.DEV
PRES DIFF (Pa): 196 198 195 195 198 196 0.77
EXHST TEMP (C): 451.1 451. 3 451.4 451. 6 451. 7 451 0.05
HC (ppm) 10 10 10 10 10 10.0 0.00
CO (%) 0.03 0.03 0.03 0.03 0.03 0.030 0.00
C02 (%) 7.43 7.43 7.43 7.42 7.42 7.43 0.07
02 (%) 9.51 9.50 9.50 9.50 9.49 9.50 0.07

--------------------CARB FLOW(gfs): 10.666 10.719 10.637 10.621 10.702 10.669 0.39 :
1 1
1 ______ -------- ______ 1

REYNOLDS NR. : 4.58E+04

TREATED TEST DATE : 25.10.92
------------
ENG. HOURS 1273 ENG. RPM:
AMB. TEMP (C) 38 STACK(mm) : 200
BAROMETRIC(mb): 959 LOAD: 570-580 KlJ

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 170 171 172 171 169 171 0.67
EXHST TEMP (C): 467.5 467.5 467.5 467.5 467.5 468 0.00
HC (ppm) 10 10 10 10 10 10.0 0.00
CO (%) 0.04 0.04 0.04 0.04 0.04 0.040 0.00
C02 (%) 7.77 7.77 7.76 7.76 7.76 7.76 0.07
02 (%) 11.00 10.98 10.98 10.96 10.96 10.98 0.15

--------------------CARB FL01J(gfs): 10.239 10.269 10.286 10.256 10.196 10.249 0.34 :
1 1
1______ ------- _____ --1

REYNOLDS NR. : 4.21E+04 TOTAL HOURS ON TREATED FUEL : 501

PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)fBASE*100) -3.9 %

REMARKS:



FUEL TECHNOLOGY PTY LTD CARBON BALANCE RESULTS

COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPMENT
ENG. TYPE
RATING

: GENSET
: CUMMINS

UNIT NR. : 2 L/Bank
MODEL : KTA50
FUEL : ADO

BASELINE DATE : 4.10.92
--------
ENG. HOURS 772.4 ENG. RPM:
AMB. TEMP (C) 28.5 STACK(mm) : 200
BAROMETRIC(mb): 965 LOAD: 560 KW

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 166 165 168 166 168 167 0.81
EXHST TEMP (C): 464.5 464.5 464.6 464.6 464.6 465 0.01
HC (ppm) 20 20 20 20 20 20.0 0.00
CO (%) 0.04 0.04 0.04 0.04 0.04 0.040 0.00
C02 (%) 7.44 7.42 7.45 7.46 7.48 7.45 0.30
02 (%) 9.21 9.21 9.20 9.20 9.20 9.20 0.06

--------------------CARB FLOII(g/s ): 9.763 9.707 9.834 9.788 9.873 9.793 0.65 :
1 1
1 ______ -------- ______ 1

REYNOLDS NR. : 4.18Et04

TREATED TEST DATE : 25.10.92
------------
ENG. HOURS 1273 ENG. RPM:
AMB. TEMP (C) 38 STACK(mm) : 200
BAROMETRI C (mb) : 959 LOAD: 560 KII

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 142 144 142 143 144 143 0.70
EXHST TEMP (C): 471. 8 471. 9 m.9 471. 9 472 472 0.01
HC (ppm) 0 0 0 0 0 0.0 HDlV/O!
CO (%) 0.05 0.05 0.05 0.05 0.05 0.050 0.00
C02 (%) 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 4.03

--------------------CARB FLOII(g/s): 8.891 8.946 8.896 8.927 8.946 1 8.921 0.30 :1
1 1
1_-- ____ ------- ______ 1

REYNOLDS NR. : 3.84Et04 TOTAL HOURS ON TREATED FUEL : 500.6
----------------------------------------------------------------------------------------

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

REMARKS:



fUEL TECHNOLOGY pry LTD CARBON BALANCE RESULTS
COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPMENT
ENG. TYPE
RATING

: GENSET
: CUMMINS

UNIT NR. : 3 R/Bank
MODEL : KTA50
FUEL : ADO

BASELINE DATE
ENG. HOURS
AMB. TEMP (C)
BAROMETRIC(rnb):

822
29.6

965

ENG. RPM:
STACK(rnrn):
LOAD:

TEST 1 TEST 2 TEST 3 TEST 4
PRES DIFF (Pa): 190 190 192 192
EXHST TEMP (C): 445.6 446 446.3 446.6
HC (pprn) 10 10 10 10
CO (%) 0.02 . 0.02 0.02 0.02
C02 (%) 7.44 7.40 7.40 7.40
02 (%) 9.65 9.66 9.63 9.60
CARB FLOII(gf 5) : 10.541 10.481 10.535 10.533
REYNOLDS NR. : 4.54E+04

: 4.10.92

200
580 KII

TEST 5
192

446.9
10

0.02
7. 42
9.60

AVERAGE
191
446

10.0
0.020

7.41
9.63

% ST.DEV
0.57
0.11
0.00
0.00
0.24
0.29

10.559 10.530 0.27 :
1 11 1

TREATED TEST DATE : 25.10.92
------------
ENG. HOURS 1326 ENG. RPM:
AMB. TEMP (C) 44.4 STACK(rnrn): 200
BAROMETRIC(rnb): 958 LOAD: 580 KII

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 170 171 168 169 168 169 0.77
EXHST TEMP (C): 468.5 468.5 468.5 468.5 468.5 469 0.00
HC (pprn) 0 0 0 0 0 0.0 UDIV/Ol
CO (%) 0.04 0.04 0.04 0.04 0.04 0.040 0.00
C02 (%) 7.68 7.69 7.68 7.69 7.69 7.69 0.07
02 (%) 9.72 9.72 9.72 9.72 9.72 9.72 0.00

--------------------CARB FLOII(g/5) : 10.111 10.153 10.051 10.094 10.064 10.094 0.40 :
1 1
1 ______ -------- ______ 1

REYNOLDS NR. : 4.19E+04 TOTAL HOURS ON TREATED FUEL : 504
----------------------------------------------------------------------------------------

REMARKS:
PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) : -4.1 %



FUEL TECHNOLOGY PTY LTD CARBON BALANCE RESULTS
COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPMENT ': GENSET
ENG. TYPE : CUMMINS
RATING

UNIT NR. : 3 L/Bank
MODEL : KTA50
FUEL : ADO

BASELINE DATE : 4.10.92
--------

ENG. HOURS 822 ENG. RPM:
AMB. TEMP (C) 27.2 STACK(mm) : 200
BAROMETRIC(mb): 965 LOAD: 590-600 KII

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 AVERAGE % ST.DEV
PRES DIFF(Pa): 198 197 198 196 198 197 0.45
EXHST TEMP (C): 465.1 465.6 465.8 466 466.3 466 0.10
HC (ppm) 10 10 10 10 10 10.0 0.00
CO (%) 0.03 0.03 0.03 0.03 0.03 0.030 0.00
C02 (%) 7.88 7.87 7.89 7.90 7.88 7.88 0.14
02 (%) 9.07 9.09 9.07 9.07 9.07 9.07 0.10

--------------------CARB FLOll(g/s): 11.258 11.212 11.267 11. 222 11.249 11.242 0.21 :
1 1
1 ______ -------- ______ 1

REYNOLDS NR. : 4.55E+04

TREATED TEST DATE : 25.10.92
------------
ENG. HOURS 1326 ENG. RPM:
AMB. TEMP (C) 44.3 STACK(mm) : 200
BAROMETRIC(mb): 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 0.27
EXHST TEMP (C): 471. 9 472.1 472.3 472.3 472.3 472 0.04
HC (ppm) 0 0 0 0 0 0.0 flDIV/Ol
CO (~) 0.04 0.04 0.04 0.04 0.04 0.040 0.00
C02 (%) 7.77 7.77 7. 78 7. 78 7.78 7.78 0.07
02 (%) 9.89 9.89 9.89 9.89 9.89 9.89 0.00

--------------------CARB FLOll(g/s): 9.991 9.990 10.032 10.001 10.001 1 10.003 0.17 :1
1 1
1 ______ -------- ______ 1

REYNOLDS NR. : 4.10E+04 TOTAL HOURS ON TREATED FUEL : 504
----------------------------------------------------------------------------------------

PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE)/BASE*100) -11.0 %

REMARKS:



FUEL TECHNOLOGY PTY LTD CARBON BALANCE RESULTS
COMPANY : BELLEVUE GOLD MINE LOCATION : LEINSTER
EQUIPMENT
ENG. TYPE
RATING

: GENSET
: CUMMINS

UNIT NR. : 5 R/Bank
MODEL : KTA50
FUEL : ADO

BASELINE DATE : 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 TEST 3 TEST 4 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
CO (X) 0.02 0.02 0.02 0.02 0.02 0.020 0.00
C02 (%) 7.44 7.40 7.40 7.40 7.40 7.41 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 10.955 0.47 :
1 1._-------------------,REYNOLDS NR. : 4.72E+04

TREATED TEST DATE : 25.10.92
------------
ENG. HOURS 35215 ENG. RPM:
AMB. TEMP (C) : 38.6 STACK(mm) : 200
BAROMETRIC(mb): 957 LOAD: 560-580 KW

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 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
CO (%) 0.03 0.03 0.03 0.03 0.03 0.030 0.00
C02 (%) 7.19 7.15 7.15 7.15 7.15 7.16 0.25
02 (%) 10.45 1C.45 10.45 10.45 10.45 10.45 0.00

--------------------CARB FLOW(g/s): 10.110 10.106 10.019 10.019 10.046 1 10.060 0.45 :1
1 1
1 ______ -------- ______ 1

REYNOLDS NR. : 4.48E+04 TOTAL HOURS ON TREATED FUEL : 468.5
----------------------------------------------------------------------------------------
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

EQUIPMENT
ENG. TYPE
RATING

: GENSET
: CUMMINS

UNI T NR. : 5 LjBank
MODEL : KTA50
FUEL : ADO

BASELINE DATE : 4.10.92
.-------

ENG. HOURS 34746.5 ENG. RPM:
AMB. TEMP (C) 27.2 STACK(mm} : 200
BARoMETRIC(mb} : 966 LOAD: 570-590 Kl/

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 191 192 190 191 190 191 0.44
EXHST TEMP (C): 421. 3 421. 5 421. 7 421. 8 421. 8 422 0.05
HC (ppm) 10 10 10 10 10 10.0 0.00
CO (%) 0.02 0.02 0.02 0.02 0.02 0.020 0.00
C02 (%) 7.38 7.37 7.37 7.38 7.38 7.38 0.07
02 (%) 9.00 8.99 8.98 8.97 8.96 8.98 0.18

--------------------CARB FLol/(g/s}: 10.676 10.688 10.631 10.672 10.645 10.662 0.22 :
1 1
1 _____ ---------- _____ 1

REYNOLDS NR. : 4.61Et04

TREATED TEST DATE : 25.10.92
------------
ENG. HOURS 35215 ENG. RPM:
AMB. TEMP (C) 38.6 STACK(mm} : 200
BARoMETRI C (mb) : 957 LOAD: 580 Kl/

TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 AVERAGE % ST.DEV
PRES DIFF (Pa): 179 180 179 178 179 179 0.40
EXHST TEMP (C): 423.1 423.2 423.2 423.4 423.5 423 0.04
HC (ppm) 10 10 10 10 10 10.0 0.00
CO (%) 0.04 0.04 0.04 0.04 0.04 0.040 0.00
C02 (%) 7.02 7.02 7.05 7.04 7.06 7.04 0.25
02 (%) 10.34 10.34 10.34 10.34 10.34 10.34 0.00

--------------------CARB FLol/(g/s}: 9.796 9.823 9.837 9.794 9.848 9.819 0.25 :
1 1
1 ______ -------- ______ 1

REYNOLDS NR. : U4Et04 TOTAL HOURS ON TREATED FUEL : H8.5
----------------------------------------------------------------------------------------

PERCENTAGE CHANGE IN FUEL CONSUMPTION ((TREATED-BASE}/BASE*100) -7.9 ~

REMARKS:
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SPECIFIC FUEL CONSUMPTION
DATA SHEETS



FUEL TECHNOLOGYPTY• LID.
,', /,."

FOR: .·I,~. Gr::W /V(~'-'<-.

DIESEL GENERATING UNIT DATA TEST SHEET

ENGINE:

Make C '-""""-""'.....,'-'9

Mede I ~ -;- ,e:: '0"

Serial No------

\

, Eng Hrs Start '3:1221 '1'.1 Finish -----

TIME .
Start
FI n l sh

t.
T

k~)

Nan.
Load
Kw

KWh
Start
Finish

xlO

A
Kw.

, Av.

ALTERNATOR:
Make -------

Kv
Volts

Medel _

Serial No-----
Rating _

Amps

FUEL
Start
Finish

ENGINE NO. I---=---- Date: Base ~- - -7 ., .

KwH

Lccatlon Treated ---
V· '3J1. /'17. 1-

Density a 15°: Base _

LO

/'7 • '~::J~ . ~:.r-o 1/11.>b 4- '3 , 6J)- I0 J~7 517·1

Treated ----
FI ash Pol nt PM

Closed Cup _
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Itrs.
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FUEL TECHNOLOGYPTY. LTD. FOR: [3/U- :.:.V V(. I:~ ~(7 t.... V r..AIIV r: ENGINE NO. _...!....- _ D~te: Bese 4- - 10 -c, 1_---
DIESEL GENERATING UNIT DATA TEST SHEET

ENGINE: ALTERNATOR:

Make C V{,v1 yV) I ,vS Make

Mo::Jel tr,A 'J~ Medel -
Serial No Serial No-

. Eng Hrs Start :3 -:3 '2. 0 '8 Finish Rating

Lccatlon Treated --...:...--

O·'81-.G 0 ]Lt·'t-

Density II 15°: Base _

Treated ----
Flash Point PM

Closed Cup _

KWh TEI-PERATURES °C

TIME PrYi t,.
Nan. Start

!J.
FUEL Air In J.W.

Start" T Load Finish KwH Kw. Kv Start Fuel Kwhr/kg E.Gas Dry Out

Finish Kw xlO Av. Volts hnps Finish Itrs. L/kwh Wet In LO
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FUEL TECHNOLOGY PTY. L10. FOR: 1),"'"L::'::-v~/.~ c.a:>t..i2 MI;</~~ ENGINE NO. 1.-=---- Date: Base ~ -10 'C; Z:

DIESEL GENERATING UNIT DATA TEST SHEET

ENGINE: ALTERNATOR:
Make C<-<~ "" I ,../ ~ Make

Medel r I.'" )f:? Model -
Serial No Serial No

. Eng Hrs Start 17 '8 Finish Rating

Treated ----Lcca+l on
/o .~?'2,b/ -3'2. g

Density a 15°: Base _

Treated ----
Flash Point PM

Closed Cup _

KWh TEMPERATURES °C
TIME .P ,,/f /:I. Nan. Start A FUEL Air In J.W.
Start T Load Finish KwH Kw. Kv Start • Fuel Kwhr/kg E.Gas Dry Out
Finish Kw xlO .'Av. Volts .Amps Finish Itrs. L/kwh Wet In LO
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FUEL TECHNOLOGY PTY. LTO. FOR: ,~:-:f :.- C V LA' ,.:- t: & t... f./ /",,,'1,'tVl: ENGINE NCL -----
__ 1.. Dote: Bose ----

DIESEL GENERATING UNIT DATA TEST SHEET Location Treated '2."-- 10 .q'':''

ENGINE:
Make C L-<. ,....-1 ,....,.. , >t./ 5

ALTERNATOR:
Make -------

o . ?l2."7 q) "3 "7 _ '"

Density tl 15°: Base _

Medel ~""("A -:,-0 Medel _ Treated ----
ser let No ------ Serial No ----- Flash Point PM

Closed Cup _
. Eng Hrs Start ----- Finish /'2.,"] Rating Roo ~

KWh TE/-APERATURES -c
TIME frY? t. Nan. Start !J. FUEL Air In J.W.
Start T Load Finish KwH Kw. Kv Start Fuel Kwhr/kg E.Gas Dry Out
FI nlsh Kw xlO Av. Volts Amps Finish Itrs. Llkwh Wet In LO
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FUEL TECHNOLOGY PTY. LTD. FOR: (J1~t...!..l:-(/l..-(c (_0'-.0 11,-1,'/1/1: ENG INE NO. _-"'3:......- _ Date: Base ;.~- 10 - C'11

DIESEL GENERATING UNIT DATA TEST SHEET

ENGINE: ALTERNATOR:
Make Cl.frl/f;Y./,;(/ 5 Make

Medel t-: 7'.4 -;0 Medel -

Sari e l No Sari al No

. Eng Hrs Start '3..'1. 2.. FI nlsh Rating

Location Treated ----
o ''g?,0 / Zq· 'Z..

Density (I 15°: Base _

Treated ----
FI ash Pol nt PM

Closed Cup _

KWh TEMPERATURES °C
TIME. P(V1 A Nan. Start A FUEL Air In J .w. I

Start T Lead Finish KwH Kw. Kv Start Fuel Kwhr/kg E.Gas Dry Out
FInIsh Kw xlO ' Av. Volts Amps Finish Itrs. L/kwh Wet In LO
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FUEL TECHNOLOGY PTY~ LTD. FOR: f./::L'...i::Vv<::' COt-v ,rv1/vr:- ENGINE NO. _3~ _ Dote: Bose ----
DIESEL GENERATING UNIT DATA TEST SHEET Location Treated '2.~-- (0 - ": '2...

ENGINE:
Make f,:A r/! IV1 11'./5

ALTERNATOR:
Make -------

o .~1 '?5 Q? '3,"" (,
Density a 15°: Base _

Moje I fliA ;;-0 Mooel _ Treated ----
Serial No ------ Serial No ----- Flash Point PM

Closed Cup _
, Eng Hrs Start _ Finish I J 2. " Rating 'Zoo kt,../

KWh TEMPERATURES °C
TIME f/t{

t. Nan. Start A FUEL Air In J.W.
Start T Load Finish KwH Kw. Kv Start Fuel Kwhr/kg E.Gas Dry Out
Finish Kw xlO Av. Volts hnps Finish Itrs. Likwh Wet In LO
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FUEL TECHNOLOGY PTY. L10. r» / 6. tf ( . ,.
FOR: ,') .<',.t,.u_., ,...",-, ? ,.&,'f' ~ /'" t..(

Date: Base:>- - 7'" 91...ENGINE NO. ~---~---
DIESEL GENERATING UNIT DATA TEST SHEET Lccatlon Treated ----

ENGINE:
t-Iake Ct.<..-YV""-<'_~~>'

AL TERNA TOR:
Make------

o·"ii2."8' / "<.7.'L

Density @ 15°: Base _

Model kl Ii ':;,-0 Treated ----Medel ------
Serial No------ Serial No----- FI ash Pol nt PM

Closed Cup------. Eng Hrs Start')",! to'! . '3'6 Finish _ Rating _

)

,u . KWh TEf{DERA TURES°C
TIME A ~ Start n FUEL Air In J.W.Ncm.
Start T Load Finish . KwH Kw• Kv Start Fuel Kwhr/kg E.Gas Dry Out
FInish Kw xlO .' Av. Volts Amps Finish (trs • Llkwh Wet In LO
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FUEL TECHNOLOGY PTY. LTD. FOR: 2 "','/.J::'.,.I, (.r' (..<9:'" i) Ii.'" '. ,... ; ENGINE NO. --...:t"-=- _ Date: Base _:i - 10-9;:

DIESEL GENERATING UNIT DATA TEST SHEET

ENGINE: ALTERNATOR:

Make ilirAM ,""/5 Make

Mcde I f.- Z,;J )-0 Mcxle I

Serl e l No Serial No

, Eng Hrs Start Finish Rating

Location Treated ----
O' <522 ,/10-")-

Density (} 15°: Base _

Treated ----
Flash Point PM

Closed Cup ------

KWh TBlPERA TURES °C

TIME P,lf t. Nan. Start
!J.

FUEL Air In J.W.
Start" T Load Finish KwH Kw. Kv Start _ Fuel Kwhr/kg E.Gas Dry Out

FI nlsh Kw xlO .. Av. Volts Amps Finish Itrs. L/kwh Wet In LO
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FUEL TECHNOLOGY PTY. L1D.
.~d /' 1/·'; ./.
I -'..FOR: , ,,'.~<.-L--- j- cr~ V::> L-<.. Date: Base s_-_-_7'--, _C;' :ENGINE NO. S---.:;;".,.---

DIESEL GENERATING UNIT DATA TEST SHEET Lccatlon Treated ----
ENGINE:
Make c....-,r,z'<---2'<2

ALTERNATOR:
~ke _

o '3"]( .. ']0 .:>-
/Density ti 15°: Base _

Model k!;:2 5'0 Model _ Treated -----
Serial No ------ Serial No ----- Flash Point PM

Closed Cup ---------
)

. Eng Hrs Startc?:posJ~ Finish _ Rating _

~' ..--:-. ~ .. '" KWh TEMPERATURES -c
A 1 ~TIME . Non. Start FUEL ...,Air In J.W •

Start T Lo:ld Finish KwH Kw. Kv Start Fuel Kwhr/kg E.Gas -,'Dry Out
Finish Kw xlO .'Av. Volts Amps Finish Itrs. Llkwh Wet In . 'L'O
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FUEL TECHNOLOGYPTY. L1D. FOR: _.'._' ....-d ':: CO~O r..! ''<'/I~ ENGINE NO- ,I; Date: Base _

DIESEL GENERATING UNIT DATA TEST SHEET Location Treated ;...':>-- (0 -c, t

~NGINE:
~ke C v< N\ ~ , IV S

ALTERNATOR:
Make-------

o s. q c:J £,£ '9, Lr
Dens Ity @ 15°: Base _

Ma:le I 1, - ,,1 ." .~...... Medel ------- Treated, ----
Serl al No------ Serial No----- Flash Point PM

Closed Cup _

. Eng Hrs Start 4/ Sub Finish '-+ I Sf c! ~ Ratl ng 'IS'00 It:. tJ

KWh TEMPERATURES°C
TIME , t. Nan. Start A FUEL Air In J.W.
Start T Load Finish KwH Kw. Kv Start Fuel Kwhr/kg E.Gas Dry Out
Finish Kw xlO .' Av. Volts Amps Finish Itrs. Llkwh Wet In LO
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