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EXECUTIVE SUMMARY

This report details the results of the fuel efficiency study which covers the operations
of DT48 hauling from a range of pits over three defined and measured haul routes.

The evaluation has been designed to monitor changes in fuel consumption hauling up
the ramp plus extensions to leach pad 2, waste dump 4 and to ROM.

Baseline tests were completed during the week commencing 16™ November, 1998 and
treated tests during week commencing 30" November, 1998.

The trial procedures enables fuel consumption measurements to be made with the
truck operating under normal mine working conditions monitoring haul times, net fuel
consumed, fuel temperature, payload carried and distance travelled.

The results achieved in this evaluation and detailed in this report confirm that:-

1. The trial data has uniformity and reproducibility providing confidence in the
measuring technique and test protocol.

2. Measuring the change in mean fuel efficiency baseline to FTC-3 treated which
averaged 5.5% over the three test routes.
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INTRODUCTION

Newcrest open pit mine management agreed to evaluate the FTC-3 Combustion
Catalyst at the Telfer open pit mining operations employing a Caterpillar 785B
(DT48) dump truck in an effort to quantify the economic benefit of reduced fuel
consumption under actual mine haulage operations.

The trial was structured to measure the baseline (untreated) fuel consumption then
treating the truck’s fuel with FTC-3 catalyst for a 200 hour conditioning period and
measuring the treated fuel consumption.

The evaluation was designed to measure fuel consumption over the most rigorous and
high fuel consuming section of the open pit operation, namely the climb out of the pit.

TEST PROCEDURE

The Specific Fuel Consumption (SFC) test procedure requires measurement of the
mass of fuel consumed related to the work performed in hauling a measured load of
ore over a defined distance.

A start point was selected on a reproducible section of the ramp haul and the windrow
marked. Points adjacent to waste dump 4 lease pad 2 and ROM donut were defined
as the end points of the three haul routes.  The distance between these points were
measured as 1100, 2000 and 1400 meters respectively.

MacNaught Model M5 flow transducers complete the thermocouple probes were
connected to the truck’s fuel tank outlet and return fuel pipelines (Photograph No. 1).

These transducers, which have been calibrated to + 0.25% by a NATA certified
laboratory, are connected to a KEP Minitrol Totaliser mounted in the truck cab. The
thermocouple probes are connected to a duel reading digital thermometer, also
mounted in the cab workstation (Photograph No. 2).

As the temperature of the fuel can vary relative to ambient temperature changes as
well as increase significantly during a working shift, constant temperature monitoring
is required to enable calculation of the mass of fuel consumed for each haul.

Prior to the test commencing a fuel sample is drawn and the density measured at the
observed temperature and then corrected to the industry standard of 15°C by use of
the Institute of Petroleum Density Correction Table, Volume VIII, Table 53B.

Following loading of the truck at each cycle, allowing the load monitor to register the
load in Tonnes is recorded and the truck driven to the pit ramp marker and stopped.
The Minitrol totaliser and stopwatch are zeroed. At the signal “GO” the driver
accelerates and the test engineer activates the totaliser and stopwatch. The truck is
driven at full throttle to avoid driver variables over the haul route. Fuel
temperatures are recorded at the mid haul point.  Upon arrival at the end marker the
stopwatch and Minitrol totaliser readings are recorded.
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TEST RESULTS

The individual results achieved for each of the three test sectors are shown in Table 1

below.

The volumetric results, which are subject to temperature and density changes, are
corrected to the more accurate mass measurement and reported as fuel consumed in

kilograms/tonne (kg/t).

We have also calculated the efficiency on the basis of fuel consumed for a given
amount of work performed and reported as tonne-kilometres/kilogram (tkm/kg).

(Reference Koehler DE & Daglio JA, SAE Technical Paper 872146).

TABLE 1

Caterpillar 785B (Truck DT48)

Test Sector Baseline tkm/kg Treated tkm/kg Variation
16/17 Nov “98 30 Nov/1 Dec 98

Waste Dump 4 21.833 22.958 +5.2%

Leach Pad 2 30.375 32.195 +6.0%

ROM (Donut) 26.567 27.994 +5.4%

AVERAGE 26.258 27.716 +5.5%

Details of all data extracted during the evaluation program for each of the three test
sectors are shown in the following computer printouts together with graphical
representations of the results.
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SPECIHCRUEL CONSUVPTION TRUCK TRIAL

Qestarer: Telfer Engine Hs 21319 Fuel Sanple | Density | TenrpDegC
Dete: 16/11/198 Circuit Distance VHtres 1100 0838 3B7
Truck No; Dr48 Tareweight Tonne 10 Corrected 0853 15
Make/Mockl Cat 785
Ciouit W\éste ped 4
UNTREATED
RNNo| Tine |Loadkg Houl Tirre |Haul Time|  Fuel (L) Fuel (L) Fuel Temp Density Fel(g) | Rel(g) | Rel(kg) [Tonekm
Mns |Secs | Mins In Qut| Consuned In Qf In Qi In| Qut| Consured| PerTonre |PerkgFe
Y 1453 200 3 4 368 4991 %68 1423 435 593 0833 082 4155 2.0 1225 00612] 214681
2 1515 2200 3 39 366 4947 3B40 1407 441 603 0832 082 4116 20.05 211 0062 210652
3 153 1330000 3 42 370 4982 3H40 1442 464 601f 0831 082 41.41) 20.06) 235 00498 20818
4 1600 2500 3 39 365 4957 3H43 1409 470 604 0830 082 4114 0.1 1203 00612 214911
5 1615 1450000 3 4 368 4943 A64 1479 486 634 0829 0818 4097| 283 1262 0045 22211
6 1635 13/ 3 43 372 5023 B9 14320 503 622 0828 0819 4158 2042 1215 00496 21732
7 1705 1410000 3 48 380 5062 B7Y 1491 514 605 0827 0.8 41.86 20.30) 12.56) 00600 219559
g 170 1310000 3 5l 38 507 BHA 1481 5221 634 0826 0818 4194 2041 1253 0060 211631
9 70 umoo 3 3 362 4866 A5 1407 311 495 0837 0828 40.73 28.65) 1208 00632 206748
10 80 1320000 3 47 378 4986 B3 1403 385 539 0836 08| 4168 205 1212 00501 219644
n 85 143000 3 43 372 4941 3H09 1432 401 560 0835 0824 4125 2890 2.3 00483 22539
12 80 143000 3 48 380 4964 B 14620 414 57.7| 0834 0823 4140 2880 1260 00498 22096
13 85 400000 3 42 370 4941 33H14 14271 4301 585 0833 082 41.15 2883 1227 00491 224087
14 90 13000 3 43 372 4954 K27 1427 4420 601f 0832 082 4122 289 1227 0043 223710
Mean 134286 372 1437 12.306 0.050) 21833
Std Dev 8597.213962 0.0666 0.2968 0.2020 00013 0.5642
CV 6.4% 18%4 2.1% 16% 26% 264
SPECIHC RUEL CONSUVPTION TRUCK TRIAL
Truck No D148 Engine Hs 2643 Fuel Sanple |Density | TenpDeg C
Dete: 0/11/198 0.83%5 413
Corrected 084 15
TREATED
RNnNo| Time |Loadkg Hul Tine |Haul Tire| Rl (L) Fuel (Lt) Fuel Tenp Dersity Fel(g) | Rel(kg) | Rel(kg) [Tonekm
Mins [Secs | Mins In Qut{Consuned In Ql Inf Qf In|[ QutfCosuned [PerTonne [PerkgFud
Y 1025 2200 3 39 366 4662 BHA 1263 452 534 0833 0823 382 27.%| 1087 00469 234632
2 1045 18000 3 30 350 4622 363 1254 464 608 0832 0822 3345 27.67] 10.78 00473 232149
3 100 200 3 77 345 B9 R4 13769 478 627 0831 080 314 26.37] 177 0042 223353
4 10 1520000 3 51 385 4976 489 14871 41 632 0830 0820 4130 2861 1269 00484 2700
5 1140 132000 3 29 348 4632 36 1371 504 646 0829 0819 340 26.7Y] 1169 00483 227683
q 1200 1460000 3 353 4679 R 1431 517 646 0828 0819 3.7 2657 12,15 00474 231859
71 1220 U 3 A 3571 4704 3269 1435 527 66.1] 0827 0818 3.9 26.74 1218 00474 232030
g 1130 133000 3 & 353 4680 3289 1391 539 635 0827 0820 3368 26.%) 1172 00482 22809
9 15 230 3 353 4676 B2 1374 5.2 6.0 0826 0819 361 27.03 1157 00497 221491
10 1210 1310000 3 3 353 4673 329 1374 563 665 0825 0818 355 2700 11.55| 00479 22997
1 1410 132000 3 2 353 4602 3.3 13671 597 630 0.823 0817] 37.85 2642 143 004720 232805
12 1440 1380000 3 3 360 4746 350 1399 508 67.8) 0822 0817] 30.03 27.3] 1167 00471 2337
Mean 133583 356 1377 11674 00479 229583
Sd Dev 10609.3753) 01039 0.6474 05272 0.0009 04170
CV 79 294 4.7 4.5% 18%4 18%4
Y%CHANGE Lod kg Haul Tine Fuel (Lt) Fuel (g) | Fuel (g) [Tonnelkm
Treated Baseline Mns Consurred Consuned | Per Tonne | Per kg Fuel
Baglire 0524 4179 -A.2004 5.14% -4.94 5.294
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SFEIACRA_CONSUMPTIONTRUK THAL

GHare: Tdfer BgreHs 2130 RA Sngd Dty | Tepbd
B 3 1611/198 Cralit Ddarme Mires 20 0838 H7
TukNg D8 Taevegt TaTe 10 Greded | 083 15
MieMH G756
Qait LeachPd
UNTREATED
RnNJ Tine |Leedkg  |HadTine|Hal Tine RE(L) | RE(Y) | RATewp | Dedty | RA(Q | RA(Q | RA (D [Tarekm
Ms|Sxsy Ms in| QICG=e| In Q I Q In| OCGemy RrTare |RrkgRd
1 143 13 5 3 50 68 81 06 F7q HBI0HOABRARE 7O 00l 0239
42 95 40 § 17 52 &8 871 0 40 R0 0515400 710 003 N7
3 99 13 5 @ 50 73 4H 1938 47 65083030 HHIPI 18685 006 28
4 105 0] H§ ( 515 8348 1981 49 61908303 HB5DH 168 0Q0H] N2
5 10 0] § af 50 6/04 4.4 193] 515 s43081089HHA3A0 164 0HE 30
§ 10 400 § 0 517 &84 484 198] 534 /42087 083%63]3PF 167 0H 0N9H
1 13 13 § O 50 674 4.8 193] 50 61034081HFHAE 1683] 00H N06EH
§ 15 00 §5 @ 50 74 49 195§ 5§ &1023081BFR1Y 163 00 055
9 Y 13O § @ 5@ #7283 194] 59 85084085x323H 16X 006H N0H
0 240 0] 5 (§ 515 68FH4ABAH 198] 20 4034085956014 166 09 N8BY
N 13y 1Bod 5§ @ 503 6248458 194 &7 0002 084x3HI3] 16X 00 DR
2 133 g 4 3 50 64 83 193 60 0203084HBHAH 162 0 NA(Q
Meen 141503 507 199 1655 00 3N3H
SdDy DB15373 Q063 02431 03FE 002 05%
Ccv 39 12 12 18 18 18
SEIACAR B CNSMPTIONTRUK TRAL
TukNa D48 BgreHs 2163 RA SnpgdDasty | TenpDyQ
B ] 11198 08%h | 413
Greded | 08A 15
TRATED
RnNJ Tine |Leedkg  |HadTinelHl e Fd (t) | RE(Q) | RATenp | Dedty | RE(Q | R (D | RA(Q [Tarekm
MB|Ss Ms In|{ QiCGemed| In Q n Q In| ACGemdRrTare [RrlgRd
1 B 180 4 4 A7 88 4D 183 55 @30308832133B6 1B 04 2@
42 B 40 § a 50 63415 186 7 @®108308595420BH 1KBAH 0xBYE 25
3 5 130 4 5 48 o461 65 78] 927 €©40830859319R2] 49 0067 2407
4 185 130 4 5 49 &1 6 185] &5 @3034086377R2 155 0063 3L5H
0 W00 45 49 @H40 185 611 010820859x3FHRBIF 15 06 R0A
4 1] o0 4 3 49 619 62 BY 69 7110820843356 158 004 3L8H
1 90 10 4 5 A9 61§ 48] 7 49 5590833 085AHDH UM 0By 3L
§ 9B 130 4 5 49 A8 451 7H 469 0408082339031 48] 0083 3L7BH
9 105 1200 § a 50 645 7| 421 20083 083A@RH 481 0 38
0 00 1230 4 5 48] A3 476] 166 T4 6,088 021R323AH 414 00637 3LPH
n 25 15000 §5 A 50 6A 68 BY 5§ 6/§08408115416B824 1B 00BH RI5H
Y 13 B3 5 8 51 6K AR 1B 21 403085510 1H KBy 0 312
Men 13164 4% 1810 B2 | 194
SdDy 1237758 Q0B Q778 058] 00 Q0%
Ccv 9L 19 43 37 13 19
YHNE | Loadlg Hau Tine RA ) Rd(g| RA({Q [Tarekm
TrestedBasdine Ms CGramed CGrang] Ry Tare |RyigRd
Bsdie | 37m 23 750 704 SR4 60




SFEOACAA. GCONSUMPTION TRUK TRAL

Qsare: Tefer BgreHs 213 RH Sndg Desty | TerpDegd
Cite 16111198 Qrauit Dgame Mares 140 088 3H7
Truok Ny D148 TaevadgtTare 110 Caredted 083 15
MieMH Gt 7B
dait ROoM
WNTREATED
RNNYy Tine (Loedkg | Had Tine|Hd Tine RE(L) | RAQW) | RETenp | Dedty | RA (o) | Rd (g | RA (9 |Tarekm
Mrs|Secy Mrs In| QiCrsured| In Q In A In| QiCGeued RrTare |[RrlgRA
1 3 B0 4 1§ 435 %13 009 1607 &0 70508908346H9P5 134 0BY 26651
] 1433 1300 4 408 5% 1Y 158 &3 690819081§46003L9 1309 03 B A
d 4 133 4 3 40 %5 D19 1533 62§ 7130819 081346H3LH 1271 0062 2681
4 1B 14600 4 4 423 534 02 1612 65 7250813 08124611R60H 134 0BH 6643
§ 1533 1300 4 413 %14 15 1564 640 73108183 08124610205  13(H 0BY 26619
q 15 14300 4 1 418 537 D5 58] 643 2508183082463 13 1314 0B 26BH
Men 1306557, 415 158) 13157 005 65
SdDe seastefess 00807 02908 0241 000 04108
cv 43 19 18 19 18 13
SFEOACHHE. GCONSUMPTION TRUK TRAL
Truk Ny D48 BgreHs 21656 RHE SndgDasty | TenpDayd
Cite 11/198 083H 43
Goreded | 084 15
TREATED
RnNy Tine |Leedkg  |Had Tire|Hd Timg RE () | REW) | RATenp | Desty | R (g | RE (g | RA(Q |Tarekm
Mrs[Sxy Mrs In| QICaned| In Q In A In| QGanedRrTore [RrlgRA
1 3 1200 4 2 408 54 dH 1489 353§ 26087 0830A6HRPF 1253 001971 281577
4 mg 1300 4 o 40 7] BH 1431 534 6270870808334 1214 005F 27630
d 13§ 1300 3 H 3¥Y 58 A 1481 60J 6708208142610 123 0080 276003
4 1575 1400 4 04 412 5367 B5] 150§ 61§ 020820854043143 126l 000l 285%l
Men 1335} 403 1477 12413 0050 27
SdDa 6757199 008% 0287 0289 000 04353
cv 56 22 19 17 13 16
YCHNE | Loadkg Ha Ting RA L) RA(g| RA (9 [Tarekm
Tregted-Besdine Mrs Grand Graned RerTare |RrigRA
Besdire | -1aw 309 650 564 S 5P

To prove the statistical significance of the difference in the means between baseline
All three sectors for both
phases of the evaluation show the difference between FTC treated and each sector of
untreated tests, the means are significant at a 99% level of confidence.

and treated test data a Student t-Test was performed.
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CONCLUSION

The results of this extensive and rigorous test program evaluating the performance of
FTC-3 at Newcrest Mining’s Telfer open pit mining operation provides accurate and
conclusive evidence of economic fuel consumption reductions.

The mean of the three test sectors is 5.5%. The range of benefit is from a low of
5.2% being the short predominantly high fuel consumption ramp haul to 6.0% being
the longer run to leach pad 2.

It is interesting to note the reduction in haul times following introduction of the
catalyst to the fuel ranging from 2.33% to 4.17%.

Additional to the net economic benefit of reduced fuel consumption longer-term
use of the catalyst will also provide meaningful maintenance benefits as a result
of more complete and cleaner combustion.  This also impacts positively on a
reduction of greenhouse gas emissions.
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Appendix “B”

RAW DATA
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