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EXECUTIVE SUMMARY

A fuel efficiency project involved tests performed for engine improvements in
both controlled conditions and during real time operation over a year period
with RCL Shipping. Engine efficiency improvements were evaluated using the
M/E indicator diagram results, representing the measurement of fuel oil
consumption per horsepower per hour (Grm/BHP/Hr). The results showed
that mXt9 helped get on average 11.92% better efficiency.

During the real time operation data on fuel consumption before use and during
use of mXt9™ was collected. The data collected included the average slip, the
rate of fuel consumption (litres per hour), and the displacement (load carry by
the ship). With the majority of displacements found in the range of 13,000 -
20,999, the ratios of fuel per displacement were calculated and results indicate
a fuel saving 11.92%. More advantages of mXt9™ were also noted during
positive slip conditions where the engine needed more power to overcome the
external resistance.

In summary, mXt9™ had a significant effect, enabling a more complete
combustion of fuel oil to occur, thereby obtaining maximal energy from the
internal combustion reaction. The cargo ship has run smoothly throughout the
year’s usage without any negative effects.
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mXt Technology

1 Product Information

1.1 What is mXt9™ ?

liquid mXt9™ js a revolutionary fuel catalyst specifically designed for all grades
of Bunker 0Oil (HFO), which lowers fuel consumption, improves engine
performance, and significantly reduces the pollution of unburnt fuel particles
and other toxins from exhaust emissions. It’s easy to use, completely safe and
non-hazardous. It is suitable to mix with fuel oil at the ratio of 1:34000
resulting in better combustion efficiency of fuel oil. mXt9™ neutralizes the
intermolecular forces that attract fuel oil molecules forming clusters, and yields
the separated single fuel oil molecules ready for combustion. The combustion is
more complete, reducing emissions and reducing overall fuel costs. This
technology has been proven in many applications, as shown in figure 1.

Figurel: mXt9™ used in steel factories and boiler applications.
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1.2 How does mXt9™ work ?

When liquid flows in the pipes, fuel oil molecules naturally move, interact, or hit
each other and the side wall of pipe. The interactions that occur between the
atoms of a molecule with the other atoms of the other molecules cause forces of
attraction to occur; these forces are known as intermolecular forces. These
intermolecular forces cause the molecules to adhere together and form
molecular clusters. When these clusters enter the combustion chamber,
combustion is generally not completed, leading to emission being produced.

mXt9™ reduces the forces which cause clusters to occur. This is achieved by the
ability of mXt9™ to store naturally occurring charges, neutralize the forces
between fuel oil molecules and finally break down the clusters of fuel oil into
separated single molecules. Therefore, all single fuel molecules can then be
burnt with each other in the combustion chamber. The reaction of these single
molecules is faster and easier than before; in another word, the kinetics of
combustion reaction is increased.

Figure 2: Combustion of fuel oil molecules, without mXt9™
BEFORE Fuel Molecules

Fuel spray from Fuel Cluster
nozzle holes

Figure 3: Combustion of fuel oil molecules, with mXt9™
AFTER o ®

Intermolecular
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Benefits of mXt9™

mXt9™ improves the kinetics of combustion reaction of fuel oil, which can be
observed by the increase of light intensity of the combustion fire. The increase
of light intensity shows the change in rays and spectrum of light and represents
more molecules being burnt at the burner. Very importantly, once the
combustion is more completed at the burner, the amount of excess oxygen
necessarily needed for combustion can be reduced. It lets the combustion
engineer able to adjust the better combustion ratio of fuel and air for the energy
savings (figures 4).

Figure 4: Separation of molecules after introduce with mXt9™

mxt9

Before addition After

Clusters of molecules Separatlon of molecules

Advantages of mXt9™
1. Instantly use, no downtime required

2. Instantly seen the results, the changes of combustion flame in terms of
light intensity and spectrum of light can be seen by the naked eyes, as
shown in figure 5.

Figure 5: Comparisons of flame and light intensity, with and without using
mXt9™

" LOW TEMP. FIRE
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2 Addition of mXt9™

mXt9™ is suitable to mix with fuel oil at the proportional of 1:34,000.

ENGINE TYPE AND SPECIFICATIONS
ENGINE TYPE: HYUNDAI MAN B&W 6L60MC

M.C.R.: 14,160 BHP x 117 RPM.
ENGINE NO.: B 647
HULL NO.: N-618

Figure 6: Addition of mXt9™ into the fuel oil pipe line.
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3 Fuel saving engine efficiency
improvement results

Engine efficiency improvements are shown on the M/E indicator diagram
results, which represent the measurement of fuel oil consumption per
horsepower per hour (Grm/BHP/Hr) and many other mechanic parameters.
Figure 7 shows the results plotted between the engine speed (knot) and the fuel
consumption (g/BHP/Hr) before and during using mXt9T™,

Figure 7 : Comparisons on fuel consumption between before and during use with mXt9™

—&— Before
Fuel Consumption (g/BHP/Hr) 4 Afrer
140
135 4 M.V, XETHA BHUM
- ENGINE DESIGNS & SPECIFICATIONS
990090 _0¢_o . ENGINERPM/SPEED CONSUMPTION
130 A Slip = 6.54 %, 12/08/2006 99990 9o oo o9
125 4
120 +
115 4
Ship = 1.31 %, 11/09/2006 : =
) snz = 1.31 %, 02/08/2008 Slip = 0.43 %
110 A Slip = 2.62 %, 02/09/2006 a
Slip = 8.81 %
105 4 A Slip = 1.97 %, 25/09/2006
100 A A Slip = 0.01 %, 18/09/2006
95 13 T T T T T
15.0 16.5 16.0 16.5 17.0 17.5 18.0 18

Engine Speed (Knot)

At Slip == zero (0.01 %),

% Fuel Consumption Saving =

{132.5 - 99.5)
132.5

x100% = 2490%

28/07/2006

17102:2007
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The data shown in Figure 7 are taken from the ship information Tables 1 - 8.
Table 1 shows engine characteristics prior to use mXt9™ and tables 2 - 8 are
the M/E test results after using mXt9™., It is found that fuel consumption
without using mXt9™ (blue line) is normally in the range of 129.1 - 132.6,
whereas the fuel consumption with mXt9™ (red dots) are much lower than the
blue line. At the same engine speed 15.3 knot and zero slip, the different fuel

consumption is up to 24.90%.

Table 1 : Ship engine RPM / Speed / Consumption BEFORE using mXt9™

101
102

69.2 {11,037 1.62 | 285 | 5158 | 1309 | 165 | 101
70.3 |11,195| 1.68 | 29.3 | 5310 | 130.7 | 16.7 1102 |
103 71.3 [11,352| 1.74 | 30.1 | 5461 | 130.4 | 16.8 | 102 .
104 72.4 |11,510| 1.80 | 310 | 5611 | 1302 | 17.0 | 104 |
105] 72 | 73.4 |11,667| 1.86 | 31.8 | 5.764 | 130.0 | 17.4 |10°
106| 74 | 74.6 {11,800( 1.93 | 32.7 | 5917 | 1299 | 17.3 |106
107) 76 | 75.8 [11,934| 2.00 | 335 | 6,070 129.7 | 175 | 107
108) 78 | 76.9 [12,067| 2.06 | 34.3 | 6,222 | 1296 | 17.6 | 108
109] 80 | 78.1 [12,200]| 213 | 35.2 | 6,373 | 129.4 | 17.8 | 10¢
—p[110] 83 | 79.4 [12,350] 2.20 | 36.3 | 6,569 | 129.3 | 18.0 | 11¢
111] 85 | 80.7 [12,500| 2.27 | 37.3 | 6,764 | 129.3 | 18.1 |111
112§ 88 | 81.9 |12,650| 2.33 | 384 [6,959| 129.2 | 18.3 | 112 |
113] 90 | 83.2 [12,800| 240 | 355 [ 7.153 | 1291 | 185 113 |

%
~—P 93152 60.7 [ 9,430 | 1.13 | 23.4 | 4,245 1326 | 152 | 93

94 | 63 | 61.7 | 9,667 | 1.18 | 24.0 | 4,347 | 132.4 | 15.4 | 94
95 | 54 62%€ | 9840 | 1.23 24.3 | 4395 | 132.2 15.8 5
96 | 85 | 63.7 [10,048] 1.30 | 24.7 | 4,470 | 1320 | 157 | 96
97 | 56 | 64.8 (10,256 1.36 | 25.2 | 4,571 | 131.8 | 158 | 97
98 | 58 | 66.0 (10,464| 1.43 | 259 | 4,699 | 131.6 | 16.0 | 98
89 | 60 | 67.1 (10,672| 1.49 | 26.8 | 4,854 | 131.4 | 16.2 | 99
100] 62 | €8.2 [10,860] 1.56 | 27.6 | 5006 | 131.2 | 163 |10t |

64

66

68

70

PROPELLER PITCH = 5040 mm. i
REVOLUTION FACTOR ( DISTANCE ) = 0.00272 MILES.
RPM. FACTOR ( SPEED) = 0.1633 KNOTS.



Table 2 : M/E Indicator Diagram Result (28/07/06)
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/ MV.XETHA BHUM XTHFI1-02
PAGE 113
M/E _INDICATOR DIAGRAM RESULT
Date : 207/06 Time:  1600-1700 Hrs. Voyage: 654§
Run Hrs. 73284  Hrs. From BANGKOK  To  SPORE
M/ERev. 1107 Handle 93  Load Ind. 760  Gov.Adr. 730
Atm. Temp. 27 ER Temp. 47 S/W Temp. 30 Humidity 8
T/ICRev. 12,400 Exh.lnT. 450 ExhOuT. 320 P-Drop 26
A/C.InT. 16 AC.OutT. 41  ScavPress. 220 P-Drop 36
CFW.InT. 73 CFW.Out” 84 CFWPress 270 FOPres 7.5
LO.InT. 4 LOPress 280 CSOIllT 47 CSOPress. 160  SPRING 0.3
s — ———
Cytinder | P.Max. | P.Comp.| P.ind Fucl VIT | Exh. Gas | CTW.Ow | AREA |LENGTH|
No. bar bar Rack g mm.
1 12049 340 17.1 780 64 335 B4 390 76.0
2 118.0 82.0 17.79 7.0 6.0 340 S 393 740
3 119.0 330 17.33 76.0 6.2 330 83 390 75.0
4 118.0 830 17.33 75.0 68 330 (3 390 750
5 118.0 34.0 17.33 76,0 5.3 325 82 390 75.0
- 3 120.0 310 17.81 76.0 59 33 & 90 73.0
A 118.8 228 1745 1 765 6.5 3 23 391 747
éo S JO0 = PrINO LT
c ouUT 96.11 % LHP.- 14437 BHP. = 13,609 MochEff~ 9427 %
\ S ————
« *FUELOIL® ;- SevIXC W
| FOVL'C 125 Demsity = 09828 ObsDen.= 09113
\ Consump.: 1632  LuHr. 3569 MT/MDay. 1093  Gra/BHP/Hr
* CYLINDER OIL *® ;-
Serv.Tk.'C 49 Density = 09300 ObsDen.= 0.9086
Consump.: 104  LuMr. 250 LuDay. 0695  GraVBHP/Hr.
* WIND * ;- Ditection W Force + SeaCond. 4+
*SPEED* ;- Ship 1800  Engine 1808  Slip 043 %
* DRAFT * ;- Fwd Mir. 600 AR Mir. 630  Mean 6.15 Mir.
* DISPLACEMENT *: 18564 M/T.
REMARKS :
SECOND ENGINEER CHIEF ENGINEER

10



Table 3 : M/E Indicator Diagram Result (12/08/06)

\)

MV. XETHA BHUM XTBAFI-02
PAGE 3
¥ 120806 Time : 1000-1100 Hrs, Voyage © 656-5
Run Hrs. 73,530  Hs. From BANGKOK To SPORE
y G317  Handle 74 Load Ind. §90 Gov.Actr. 590
s 3t ER Temp, 45 S/W Temp. 30  Humidity 3
TIC Rev. 94600 ExhlaT 420 Exh.OwT, 360 P-Dvop "
AC InT. 110 AC.OmT. 46 Scav.Press. L1 PDrop 175
CFW.In 1. 38 CFW.Omt] $0 CFWPress, 270 FOPress 760
LO.1aT. 4 LOPres. 290 CSOfWT 46 CSOPress. 130 SPRING = 0.3
Cylinder | P, Max. | P.Cowmp, Pind. Fuel viT Exh. Gas Oue ™
No, e ba 'C 'C .
£ ( L 10.09 90 63 M40 34 230
$0, S4.( 216 19.0 63 40 3 70 74,
0 7 Al 180 60 23 X4 250 75.0
K 2. 6 ¥ 310 6.2 130 3 270 750
5 1.0 70 2 00 gn 59 13 | 70 75.0
¢ 4.0 4.0 b 30 1 250 ),
82.5 1146 __}&}__ 2 130 2 X 74,
OUTPUT  SIT4 % INPc 8026 BHP - 7326 Mech BIY « 9128 %
* FUEL OIL.* 5 Serv.TWC w0
FOn ¢ 127 Denslty = 09902  ObsDen. = 09 74
Consump.: 1,056  LtMr. 2335 MMy, ( G/ B Hr
g ¢
* CYLINDER OLL * o
Serv.TRC 48 Demity = 09100  Obs.Den. = 0.9092
Conmmnp.: 104 LHe 250  LuDey. 1292 Oow/BHHr
* WIND * ;- Direction SSE Foroe 4 Soa Comd. 3
* SPEED * - Ship 1430  Engine 1330 Ship 654 %
* DRAFT® - Fwd. M. S30 AR Mir. 610 Mean 595 Mu.
* DISPLACEMENT * 13,696 M/T.
REMARKS :
SECOND ENGINEER CHIEF ENOINEER
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Table 4 : M/E Indicator Diagram Result (02/09/06)

= M.V, HU Xig-o2
PAGE 13
“"“ '“!'\QI."'.Y.\’. ..!! ‘q:!l Ans nIweE "
s 02/09/06  Time: 07200-0800 Hrs. Vi : 639-8
m brs, 7391 s From BKK To SINGAPORE
/il Rav, 937 lMasadie 74 Lead ind 590  Gov. Astr. 590
. Temp. 31 FERTemp 45  S/W Temp- Hurmidity 8§
'C Rev 9500 Fabh inT. 420 FahOuT Prop 10
C.InT 110 A OuT 46 Scuv.Presc 110 P-Doop 175
fw.lnl 70 CFw. 0w 83  Crw.Piess. 270 ¢OFress. 8.00
O.Inl 4 LOFess 300 CSOinl 47 CSOFress, 340 SPRING = 03
Eylm P.Max. | P.Comp. Plad Fuel vIT Exh. Gas | CFW. AREA |LENGTH
No. har bar Rack C jg _m_ men.
1 79.0 550 14.04 36.0 6.2 345 4 ¢ 320 76 0
2 79.0 340 14.86 340 6.3 345 83 330 740
3 81.0 56.0 1422 36.0 39 320 52 320 750
4 810 550 14.22 34.0 58 330 82 320 750
5 $0.0 56.0 14.22 34.0 37 320 81 320 75.0
o~ %10 530 | 140 36.0 58 325 81 320 4 1303
Averugs 202 £5L 1436 | 250 &8 338 [ =] . 242
AT RIT pe0s % WP 10067 BUP = QISL MeRER . O
* FUEL OIL * o Serv.Tk'C 96
FOMLC 133 Denmity ~ 09902  Obslen. = 0138
Consump.: 1,128  1ahe 24,73 MT/Day. 1101 Gr/BHP/Hr.
* CYLINDER OiL * 5
Serv.Tk.'C 48 Density = 09300 Obs. Den. = (.9092
Cuonsump.: 104 LvHe 350  LoDay. 1012 Gro/BHP/Hr.
¢ WIND * :- Direction S Force 3 Sea Cond. 3
* SPEED * - Ship 1490  Engine 1536 Sip 262 %
4 DRAFT * &~ Fwd. Mir, 6.10 ARl Mir, 64 Mean 6.25 Mur.
+ DISPLACEMENT *: 15355 MT.
reanve -
M. V. OXFTIIA T PV, RETHA Eride
P el
td ik Kngier TG t'n\::-.r.-‘r

LN f\,‘f‘l\lf"“!

AN CANTTTD
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Table 5 : M/E Indicator Diagram Result (02/09/06)
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M.V, ALIHA i i um Xi8ri-02
PAGE L3
R TN ATTON A D AR DR E
S 02/09/06 Tume: 1100-1200 Hrs, Voyage : 639-S
Run Hrs. 73,865  Hrs. s From BANGKOK  To SPORE
M/E Rev. 93.7 Handic 7.5 Load Ind. 580 Gov. Acr. 590
Awn. Femp. 31 ER Temp. 47 S/W Temp. 30 Humidity 8
T/C Rev. 9400 Exh.inT, 420 Exh.OuT. 60 P-Drop 10
AC. InT. 1o AC. Ow T, 45 Scav.Press. 110 P-Drop 175
CFW. In T, 40  CFW.Ow’ 84 CFW.UPress. 270 F.OPress, 800
LO. InT. 44 L.O.Press. 290 CSOillnT 46 CSOPress. 330 SPRING = 03
Cylinder | P Max. | PComp.| Pind | Fuel VIT | Exh Gas | CFW.Out| AREA ﬂm?
No. bar bar Rack 'C 'C m min.
i 790 530 13.16 360 6.2 340 + 83 300 76.0
2 770 540 15.77 350 6.3 350 83 350 740
3 200 55.0 14.22 350 59 335 81 320 75.0
Rl $0.0 550 13.78 340 6.0 340 82 310 75.0
5 79.0 56.0 13.78 340 58 330 80 310 75.0
o 81.0 540 14.01 36.0 57 330 80 320 73.0
Average 723 4.5 14.22 350 60 338 2 318 74.7
AT G531 % 1HB - Q45  RUHP -« 42% Mok £ . G297 %
*FUEL OIL * ;- Serv.Tk.'C 97
FOWL'C 126 Density = 09902  Obs.Den. - 0.918!
Consump.;  L116  LuHr. 2450 MTaxy. 1107  Grm/BHP/Hr.
*CYLINDEROIL * ;
Serv. TR 'C 48 Density = 09300 ObsDen. 0.9092
Consump.: 104  Luhr, 250 Lt/Day. 1023 Gen/BHP/Hr,
* WIND * ;- Direction ws Force 3 Sea Cond. 3
*SPEED * .- Ship 1510 Engine 1530  Sihip 131 %
* DRAFT * Fwd. Mr. 610 AR Mu. 640  Mean 6.25 M,
* DISPLACEMENT *: 15355 M/T.
Orvssnve
M. V. XETHA BHUM M.V, XETHA BRLS
pEESSTS g
A W . .
—essssanamerrseregh Yiid Eivew: _-;"“ r- W ’m"«

OV OSCWITS TIRIFSIR T On PR LR Sl S NPl o ot o]

13



Table 6 : M/E Indicator Diagram Result (11/09/06)
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MV, XETHA BUHUM XTB/F1-02
; PAGE 13
'
Date - 11/09/06  Time - 1100-1200  Hirs. Vovage: 661N
RunHs. 74018 Hms From S'PORE To LCB
M/E Rev. 937 Handle T4 Load Ind. 370  Gov. Actr. 550
At Temp. 31 E/R Temp. 47  S/W Temp. 0 Humidity 8
TIC Rev, 0400 ExhInT £0 EhowT 370 P-Drop -
AC. InT. 05 ACOWT. 40 Scav Press. P00 P-Diop 70
CFW. InT. 70 CFW.Outl 82 CFWPress. 270 FOPress. 810
LO.InT 44 1LOPress 200 CSOHIT 47 OSOPress. 340 SPRING = 03
Uyhnder | © Max. | PComp. | P.ind fuel VIT | Exh Gas | CFW.Out | AREA |LENGIH
No har har Rack ' 'C  mm mm.
i 710 Si i3.06 36.0 6.2 340 83 300 76.0
2 o 510 135t | 30 | 63 | 350 | & | 300 74.0
3 770 90 18 | 350 59 135 81 200 750
4 7.0 2.0 1289 340 6.0 340 2 290 75.0
> 80 M0 1244 Mo 35 350 L) 250 Ho
6 7.0 520 1324 3.0 57 330 %0 290 73.0
Avsrige 77.5 20 13.02 35.0 6.0 338 82 202 747
our e 945 % IHP = 9119 BRHP = RAIR MechFff= 923 %
* FUEL OIL * - Serv. Tk, C 94
FOVL'C 122 Density = 09888 ObsDen = 09193
Consump. 1020 LeHr 27250  MIDay 114 Gon/BHPHL
* CYLINDER OIL * ;-
Serv TK'C 48 Density = 09300  ObsDen = 09052
Consump.. 04 Lk 25¢  LiDay. 1124 Gr/DHPAL.
*WIND * - Direction ws Fotce 3 Sca Cond. 3 .
* SPEED * ;- Ship 1500  Enginé 1530  Shp 131 %
2 DRAFT * - Fwd. Mir 6.i0 AR Mt 640  bican 625 M.
* DISPLACEMENT * . 14973 M'T.
REMARKS ©
M. V. XETHA B M.V. XETHA BHUM

SECOND ENGINFER

N u.--u--uu--uu.«r.....- e

As74

R & 715 B 35
CHIEF ENGINFER

14
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Table 7 : M/E Indicator Diagram Result (18/09/06)

P il i
Y M.V.ARIHA BHUM XTB/F1-02
SEAS 2 PAGE 12
M/E_INDICATOR DIAGRAM RESULT :
Date : 18/09/06 _ Time : 1700-1800 Hrs. Voyage:  662-N
Run Hrs. 74,129  Hrs, . From S'PORE To LCB

MERev. 937 Handle 74 loadInd. 580 Gov. Actr. 3560
Atm.Temp. 31 ER Temp. 44 S/W Temp. 30 Humidity 8

TIC Rev. 9200 Exh.InT. 420 Exh.OutT. 70  P-Drop »
AIC.InT. 106 A/C OmT. 46  Scav.Press. @ P-Drop 170
CFW.InT. 70  CFW.Out’” 81 CFW.Press 2 FOPress, 840
LO. InT. 44 LO.Press. 300 CSOilInT 46 CSOPress. 350 SPRING ~ 03
A -— S
Cylinder | P.Max. | P.Comp.| P.Ind Fuel vIT Exh. Gas | CFW.Out | AREA LENGTH’
No. bar Rack g o] ) mm,
1 790 330 13,16 360 6.0 340 5 82 300 76.0
2 77.0 520 13.96 350 6.0 345 82 310 740
3 820 54.0 14.67 150 60 135 80 330 75.0
4 790 54.0 14.67 340 6.2 335 81 330 750
5 830 | 56.0 14.67 340 57 325 80 330 75.0
o 83.0 350 1553 36.0 6.0 345 79 340 730
b ___
L Average # H 54.0 14.44 35.0 6.0 338 81 323 74.7

r

OQUTPUT 6647 % LHP.- 10,112 BHP = 9412 MechEM= 908 %

* FUEL OIL * ;- Serv.Tk'C 100
FOI'C 124 Density = 09888 Obs.Den.= 09180
Consump.: 1020 LuHr. 2247  MT/Day. 995 Gr/BHPMHr. %

* CYLINDER OIL * ;-
Serv. TX'C 48 Density ~ 09300 Obs.Den. = 0.9092

Consump.. 104  LuHr 250  LuDay. 1.006  Grm/BHP/Hr.

* WIND * ;- Direction w Force 4 ScaCond. 4

* SPEED* ;- Ship 1530  Engine 1530  Slip @01 %
* DRAFT * ;- Fwd M. 680  Afi Mir. 740  Mean 7.10 Mtr.

* DISPLACEMENT * - 16675 M/T.

M.V, XETHA Dol

15
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Table 8 : M/E Indicator Diagram Result (25/09/06)

MV.XETHA BHUM XTRF1-02
PAGE 13
M/E_INDICATOR DIAGRAM RESULT
25/09/06 Time : 1600-1700 Hirs. Voyage:  663-N
74242 Hms : From SPORE To LCB
937 Handle 74 Load Ind. 590 Gov. Acir. 590
31  ERTemp. 46  S/W Temp, 30  Humidity 8
9000 ExhInT. 435 Exh OwT. 380  P-Drop 8
105 AC.OuT 44 Scav.Press, 1.0 P-Drop 160
70 CFW.Out” 81 CFWPress 270 FOPress 830
43 L.O.Press. 295 CSOidInT 47 CSOPress. 325 SPRING = 03
P.Max. | P.Comp | Plnd Fuocl vIT Exh Gas | CFWOut | AREA PLF.NO’IH
bar bar Rack T ‘C Sq.mm. mm.
S el
79.0 510 12.72 60.0 38 30 83 290 760
76.0 51.0 12.61 59.0 30 345 82 280 74.0
71.0 53.0 14.22 60.0 36 355 80 320 75.0
790 540 13.78 60.0 33 340 80 310 75.0
81.0 55.0 13.78 58.0 3.2 340 82 310 75.0
. 82.0 540 15.53 60.0 38 350 80 340 73.0
A 79.0 53.0 13.77 59.5 33 347 81 308 T4.7

OUTPUT 6316 % ILHP: 964 BHP, = 8944 MechEL= 9274 %

* FUELOIL * ;- Serv. TX.'C 100
FOILC 123 Density = 09888 ObsDen = 09186
Consump. 1020 LUHr 2249 MT/MDay 1048  Gra/BHP/HL.
* CYLINDER OIL * -
Serv. TK'C 48 Density = 09300 ObsDen = 09092
Consump.. 104 LuHr 250 LuDay. 1.058  GrawBHP/Hr.
¢ WIND * ;- Direction W Force 5 SeaCond S
*SPEED * ;- Ship 1500 Engine 1530 Slip 197 %
* DRAFT * - Fwd Mir.  670. AR Mur 710  Mcan 690 M.
* DISPLACEMENT *: 16,509 M/T.
REMARKS :
M V. XETHA BHUM M.V. XETHA BhUMN

""'(3""‘)’"5'.':‘_('?:'.'."3-'}"'
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Table 9 : M/E Indicator Diagram Result (17/02/07)

5 MY XETHA _BHLM XTHA1-0
> PAGH 13
M/E INDICATOR DIAGRAM RESULT
17 lozfpz. 1600— b5 25,
Date: 2201107 Tume [700-1800  Hrs. Vowage © GRD-N
Run His MFAA141  Hirs From  SPORE BKlo e Slpop g
MEReyv gw. 21108 Hadle 2.6 21 Losdind U3 780  Gov. Actr v 770 -
At Temp. S ERTemp 45 17 SWTemp 29 30 Humdity &=
TCRVALYI1800 ExhinT 49 US  Exh Ow' 9qa 390  2-Drop 1 X
ANCInT tox 152 AC OWT B 46  ScavPress. Lopi W  P-Urop M5 208
CPW T 92 70 CFW.Oul 96 74 COFW Press.a¥0770  F0 Press 9.407 90
LOMT ws 4 LOPwss 2.9°285 OSQHIRT gy 45 OSO.Press 340330 SPRING 03
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4. Fuel savings - real time operations

Several factors affecting to the real time operation of the ship include: ship
engine power, ship speed, the external resistance such as water flow direction,
local weather condition, and the like. The effects of these factors result in the
consumption of fuel quantity during the ship travelling from Bangkok -
Singapore and Singapore - Lamchabang. To summarize these effects, the ship
has measured the real ship speed (using satellite measurement) compared with
the engine speed produced by the engine. Slip, as a calculation parameter, is
used for this purpose to represent the percentage difference between the real
ship speed and the engine speed.

Figure 9 : Description of slip. Example of engine speed at 93.7 RPM

SLIP ANALYSIS at 93.7 RPM
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4.1) Calculations

The operating data on fuel consumption of before and during use of mXt9™ are
shown in Appendices A and B respectively. Each trip (Bangkok - Singapore, or
Singapore - Lamchabang) has been recorded, including the parameters of:

¢ Average Slip,
¢  Rate of fuel consumption (litres per hour),
¢  Displacement, which represents to the load carry on the ship.

1. Average slip is important information to understand. At positive slip, the
ship is travelling opposite to the direction of water flow. The ship needs
more engine power to overcome the resistance, and therefore uses more
quantity of fuel.

2. Rate of fuel consumption indicates the average fuel use per hour during the
trip. The total fuel quantity should be averaged by time to indicate the
normal working conditions (litre per hour).

3. Displacement is important because it is the resistance load that the ship
engine has to overcome. At the same condition, the more the displacement,
the more the fuel consumption.

4. The ratio of fuel per displacement load is calculated. It indicates the fuel
consumption per each load that the ship can carry to produce profit.

The statistic data on slip, fuel consumption, displacement, and ratio of fuel per
displacement are shown in Table 10. The number of statistical data (travelling
trip) is 100. Load distribution of displacement using the statistic histogram is
shown in Figure 10.

The histogram shows that the majority of displacements for both without and
with mXt9™ are similar. The similar displacements range from 13,000 - 20,999
and will be used for the comparison on fuel savings (Table 11) between without
and with using mXt9™,
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Table 10 : The statistical data on slip, fuel consumption, displacement, and ratio of fuel per
displacement (all data)

(a) Data during January 2006 - May 2006, from Appendix A : WITHOUT using mXt9™

Fus pee How
Yoy No Fon Dite FFEM Sl Fust Of ( Litees) Displacemuent H Foml gar Hour par Displacement
S 2 — v D)
o7 SN - LCH 010106 - 240106 %.30 70 56 030 15 51 1158 772
BIRSIN (BA01/06 - 0A01 46 G B 51 %60 Ta w3 %2 [0
58 SN ICH 0B 106 - 110106 100 540 70,30 15,750 £ TaE 53
BKK.ZIN 1201106 - 15010 10147 i %p% ) Z233 1218 =
[ SN LCH 10106 - 160106 S 25 [ ) (KD £
BEHSIN 1940108 - 210108 QO B PARET 18500 () e 5 26
[E1] SN - LCH 20106 - 250106 X e o4 550 17,760 & 1350 ¥id
Br-5IN 20106 - 220106 893 -4 3 49 290 15 400 (=] a3 575
631 SIN- LCH 2001065 - 10206 554 124 56 050 13,500 3 1 030 741
BR¥-SIN 20705 - 050205 577 KE 55750 V7,400 = 1072 17
=] BN- LCH CBAIACE - % 14 . .50 14 51 F
BKF SN Sm'%’% % % B % a3
[Ey] SIN . LCH 130206 160206 e ) 45570 o & e )
BE¥SIN 170206 190006 o874 44 61 B0 19150 51 213
534 SIN- LCH 190206 - 220606 9844 70 4570 65,750 51 XE &
BIM-SIN 230206 - 102006 @ 67 & 52 30 20,250 53 176 1
55 SN - LCH 24206 - 010G£F 9534 &1 £0 270 14500 51 (R 15
BKICSIN_| - .7 _ 2, 8230 S%E ] B (2]
SN - LH SATA06 - 031306 Xy 57 g% 15 7501 5] = 53
BEESIN CEAAGE - 120006 101 94 [7) [ 15,180 4 ) 3
(54 SIN. LCH 120306 - 150308 10120 150 64 100 %200 47 ¥4 542
BIX-SIN 160306 190306 9934 220 12060 0990 53 X0 580
538 SIN- LCH 190306 - 220306 K0 210 0330 15,250 a2 1160 61
BKE-SIN 238306 - %0306 w0 317 65 550 20,50 o 123 610
&8 SN- LCH - w0 a6 8273 15,250 5 l% 722
BKK.SIN 31306 DI0ACE El 254 &7 50 20 = BA2
0] SN- LCH : & 17 B 62310 s% & 17 T4
BRI SN CEALG6 DAL Qa6 L) &4 50 19,160 W 148 [
] SN-LCH 24406 604N wa 5% 78.040 18,250 7 150 10
BKK-SIN 0406 - 0406 9N 29 65 570 17,400 = 17 73
[ SIN- LCH 0N05 - 94 -330 A0 00 15 500 8 101e >3
BKK-SIN DHD506 - 170608 67 00 -T47 51,100 13,900 5 =1 .34
543 SN LCH 7 100506 EES X7 Siaxm %E & S 03
BKK.SIN 1% TTaEE 5174 7 ] Jg Jisi) &0 254 (=)
54 SN LCH 140506 - 11 O0E I ] £3 18,2401 £ a 1%
BEHSIN 160506 - 210606 [ 220 4 840 15 600 (5] a1 77
645 SIN- LCH 230506 - 406506 RN 53 53 00 5 600 &0 36 ¥
BI-SIN 250506 2508 .34 S 54750 5 500 B s 05
546 SIN- LCH 2BA506 - 310506 K. aM 4 420 16,400 [ 852 A

Number of Trip = 39
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(b) Data during June 2006 - December 2006, from Appendix B : WITH using mXt9™
Fusd pee Hout
Voy No Fon Ditw RPM Slg Fual 06 ( Litees) Displacement H F i par Displatémant
[E+I)
B BRRSIN O A - DLOBAE Sm FET] Sian ] 5 ) %
547 SN LCH O4/D506 07 060 @10 140 54 X0 16 A00 ) i) 3
BIISIN CG/A06 - 1108106 .17 00 5 140 13500 ) £ %
548 SiH- LcH 11006 - 140605 R77 300 5120 17 & £ 23
BI-SIN TAD506 - 180606 5 2% %6 150 ¥ B ) 70
549 N-1C ] 2 0 517 =070 55 g 0 i
K-S JUETE - §u a4 %g 3 30 77
T | GN.Len . Sk 48 85 12 ) iy [
BIISN 200605 - 20005 100 20 EIT] 5120 2 3] 1031 pi]
G50 SIN- LCH CRA7/06 - 0507406 10057 297 50 17,400 [ %0 i)
BIICSIN CEA7 /06 - JA07 06 %67 2% 720 13,900 3 8 05
&2 SN- LeH T0/7 06 - 12407 06 5150 S0 550 15,750 (5] EEd 5
BKK-SIN 1 &7 TE -11 3 13 450 Bl
] SiN- LCH %%ﬁ X E % 1 ) 3 g g
Bk SN AT 06 076 510 263 13,500 ) a4 1=
[Z) SN-LCH 230706 250706 G195 =) 45 050 15,300 491 318 .63
BRR-SIN AT 62007 06 ¥l 213 54150 14,750 5 =0 4t
=3 SN-LCH 30070520806 9127 593 G330 75 500 [ a0 7
BIGCSIN SAB0EZ0BT5 9560 520 SLIE0 3740 ] 1054 .3
SIN- LCH [T % D -2 15 43 20,700 2 05
[ % TR0NeE A T B i o — %
s SIN. LCH 4DACE 16080 % A0 420 40 550 7.0 47 052 495
BRE-SIN 70806200806 £ [Ed 8 050 13,500 3 1007 T8
=1 SIN- LCH 210806-230806 9093 S5 14350 V5,500 1 70 57
BRE-SIN ZADACE- A6 CEY Bk 5430 13,500 0 X 5
A SN LCH E $2.70 730 S1EY ‘Gﬁ g ) L]
BRH-SIN E 3 1.0 293 yglg ] w3 42
S50 SN LCH SRS S 4% 4 00 6 G0 & =0 ¥
BKE-SIN 7030690005 Qn 250 52650 14500 & 24 ki
Z3] SN LCH 10BAC6-1300.0 9300 am 4B 140 15 500 61 768 05
BIX-SIN 400616000 %230 313 BL10 13500 % g 5
=] SN- LCH 7 RN 250 ST 910 17,750 = 1% B
BKK-SIN 21 0E.06- %2 -3153 ?&% 4 57 316 32
T SN LCH 2 ] = 113 1 [ (5] = 1
BRI SIN BAACE DA CR 013 5 10 16,750 5 a0 s
) SN LCH 100641005 a0 290 49390 ¥ 600 % 81 3
BI-SIN EN0067 /1005 9253 220 54250 13,500 3 £ 13
5 SN-LcH EA006-11/10.06 R ¥ 5920 15 600 53 752 3]
 E— BIGCSIN 1210086147 85 3 gl 0 3500 3 878 R
=1 SIN. LCH 1240.06- 184006 K283 a 3 7 00 &0 a 4
BRKSIN [ Sq] ) Bk:! 1 3500 & « 3]
5 SN LCH 221006 24000 (kR a7 54710 17,750 &0 912 2
BII-SIN 100625000 825 EXE £2.110 12,250 3 &3 s
B SN-LCH 2301006-31710.0 @10 7 %6 B0 17,200 &1 a0 42
BIA-5IN 216405 R FEd 52250 15,250 3 33 2
=] - LCH S 106-31 7B 270 54 240 (1] ]
Eylo_cgu 110061 mg bl 5 50 51 20 13 g g dl
&0 SN LEH 1211 106 150 106 (7% i3} & 750 53 & (KID =)
BIKSIN 1B C6 1108 E % W8I0 ¥ 07 = 11t
] SIN- LCH To011.06-22001.05 EES 275 210 18,950 = wE 12
BIE-SIN 1062501 106 CEd 766 8270 V5,000 %5 73] 05
672 SN-1CH 01106250 1 06 S3.40 GES) 5380 ¥ 750 5 29 a
BEK.SIN ylmﬁlﬁ 33 186 St 850 5 57 10 Al
&3 LEH ETpLiE gss L3y 1 =2 [Fiee) (il
BKKSIN 701206312005 4120 &) £1 020 Y3500 % 0 ]
674 SIN- LCH 1206131206 9025 [Z) 56 550 13,450 52 1056 5
BII-SIN 412061711206 CED i3 £1.040 15,600 3 =1 e
575 SIN- LCH 771 206- 201 206, 320 1265 §050 20,750 E 1123 a1
IOK-SIN 211 206- 241 5 500 =
576 %-L%H 24 L‘%‘W%g ;g ?% gu 15,750 5 Ft%s %
BRISIN HACH 1206 @ L% 5340 T 60 5 T i

Number of trip

=61
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Figure 10 : Histogram on Displacement (Load) of all data
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Fus pee Hour
Voy No Fon Datw RPM Sig Fusl 00 ( Liters) DrpRcemuet 3 F i ot Displacemant
(E+I)
546 BR%EIN O A0S0 - DACRLE SRm FET] a0 V6 0 = =) 255
547 SN LCH O4506 - 07 B0% @10 14D 5430 th SO0 £ 1053 fi)
BRKSIN CE506 - 110806 .17 100 140 13,500 ] D %
548 SN LCH TT/D506 - 1 40805 R77 300 51290 17,200 & a0 3
BlSN 40506 - 150600 850 29 5150 Y3500 B 04 7
i SN LCH TEME06 - 210606 R0 517 070 19,450 El D 1
KH-SIN 21 - -4 14 5360 14 77
&40 gn. LC!H - 2‘% 4 45 350 37 % %7 5 85
[ 0805 - 2008 ) A RED 20550 1 ¥D b}
651 SIN. LCH 20706 - 0507406 10257 2@ 44520 37,200 45 28 ]
BIK-SIN CE7/05 - JA0T 06 %657 2% 20 13,900 3 843 05
52 SIN-LCH 10/07.06 - 120706 51350 520 15870 15 750 [ EEq %5
BRI 130706 1640706 Gl 110 =390 13,450 6 = 55
SN- LCH 167 C6-1 5 40 1 13 750 72
i (- T San 5 o — 5
) SN LeH T 6 0 S1ay T 45 D5 ] a1 41k [
BKK.SIN TTN7A06- 23070 @2 213 54150 14,750 & £ [0
655 SIN- LCH 30070520806 a1 27 59 330 15 500 [ a0 73
BRISIN SORCE-506105 %D 50 B 160 37400 ) 1054 06
=3 SIN- LCH EORCE-A0EM5 260 215 13 50 20,700 [} S 105
KH-SIN 1 ] £ 53 AT=0 a7 8 E
T gn. LEH % ﬁ% » g 40 050 70 & 853 4 %
BRKSIN TACE XVOLCE % 40 EQ 25 060 500 ) 100t a2
=] SN LCH 2\ DACE 230A05 %033 65 10 ¥ 500 51 a70 57
BRESIN 24DA0E- 250806 %050 a3 5430 12500 0 X %
=] SIN-LCH 2708.06- 300806 R0 70 51520 16,200 ) 30 ¥
BRK-SIN 310605 209,06 %120 0% =310 75,000 = %3 5
=] SN-1TH % E [3 % g =0 X7l
BKX-SIN fusle A Te st ) €K 250 50 14 EX) v
& SN LCH OUACE | WA 500 A0 48120 th £00 &1 i) [
BKKSIN 40ACE- 160906 ) 313 51110 200 i R &
A SN LCH 70306200906 2.3 250 51810 7,750 1) 10% B2
BlR-SIN 2106230006 9030 39 52220 4500 & 916 2
w3 SN LCH ZADATE-27 DG R 113 51170 7.0 &2 5 B
| Ea SIS E_g 013 %&ﬂ ] g r] 5
£ SiN- LCH 17 [ ] -250 4530 =] ] 531
BEKSIN EAO0ETN005 05y 220 54250 13500 & & 1]
G5 SIN. LCH B/1006-11/1006 9320 220 4890 15 500 5] 792 ]
BIFSIN 1210.06-1410.05 67 350 0 320 13500 5 878 50
=3 SIN- LCH 15006151005 5283 GE] 53530 17,400 &0 ) 1t
BRK-oIN 11006-21/10.06 020 273 5150 13,500 a7 w0 52
Wj SN- LCH 41 Q73 10 17 B0 312 14
e ? ] =0 £ % =
P SN 21006317 10 1 5 D 37 200 31 4. £
BKK.SIN 21064105 R ey 52 %0 15,250 % a3 2
569 SN Lo /110631105 R 270 24880 6,650 52 3 1
BHK-SIN 11061171106 9173 5% 51290 13.500 3 33
570 SN- LCH T2 615106 RI7 i3] 5750 39,531 ) Tt %5
KOK-SIN 1621 1.06- 181 10E £ 356 = 35, - | o3 63
571 %’Tﬁ' VS 106201 1 EIE: g 275 §% ] £ g [F3
BRHSIN 21106 21 G T 5370 16 000 ] an [
672 SN LCH 2641110626011 CE %20 [ES) 53 30 15,750 () 9 1]
BRISIN 30110521206 @03 166 1550 6,200 & 10 3
&73 SN- LCH 12066125 8863 63 53740 V7.200 4 103 0
BRK-SN T 206312105 910 63 51 a0 13,500 E 6 [
574 EN -LCH 2 EY % () []
SIS u."z%'m% %ﬁ g 1 ﬁ g g §
50 SN LCH 6 2V 20 50 1265 =] (W) a1
BEKSIN 2171206 241208 %8 20 62 X0 15 500 [ an 505
56 SN LcH 242062771205 250 70 59 40 15,750 = 1165 )
BN 26306 E5¥l & Z4340 SAEC] [ ot 527
Avirage Slp = -140 Foarags Fual per Hour per displacimarnt = 551
Loas < 13000
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The statistical data from Tables 10 and 11 are plotted between the fuel
consumption per displacement (X - axis) and the slip (Y - axis) as shown in
Figure 11. Without mXt9™ (blue circle symbols) the data is scattered and has
an average fuel consumption of 6.71 and an average slip of 0.77. With mXt9™
(red triangle symbols) the data is not scattered and has an average fuel
consumption of 5.91 and the average slip of -1.40.

Figure 11 : Fuel consumption per displacement at different slip

FUEL CONSUMPTION per displacement at different Slip
Displacement (Load) ranges 13,000 - 20,999
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Without mXt9™ Fuel consumption = 6.71, Average Slip = 0.77

With mXt9™, Fuel consumption = 5.91, Average Slip = -1.40

s = (671-59)
6.71

The fuel savings i x 100% = 11.92 %
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4.2) More advantages during positive slip

More advantages of mXt9™ are found during the positive slip. With mXt9™ the
molecular clusters of fuel molecules are broken apart and enable the complete
combustion to maximum energy. The combustion takes place at the top of
piston in the cylinder and pushes the piston moving faster and gives more
power to overcome the positive slip resistance. The data in Figure 11 are re-
plotted only where there was positive slip, as shown in Figure 12.

Figure 12 : Fuel consumption per displacement at the positive slip

FUEL CONSUMPTION per displacement at positive Slip
Displacement (Load) ranges 13,000 - 20,999
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Without mXt9™ Fuel consumption = 7.06 , Average Slip = 2.89

With mXt9™, Fuel consumption = 5.82, Average Slip = 3.12

(7.06—582)
7.06

The fuel savings is = x 100% = 17.56 %
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5 Conclusions

The fuel saving study has been performed during the real time operations
between January 2006 - December 2006. Engine efficiency improvements have
been conducted using the M/E indicator diagram results, to represent the
measurement of fuel oil consumption per horsepower per hour (Grm/BHP/Hr).
The results showed that at the same condition (zero slip) mXt9™ can save fuel
by up to 24.90%.

During the real time operation (January 2006 - December 2006), the operating
data on fuel consumption of before and during use of mXt9™ were collected
including the average slip, the rate of fuel consumption (litres per hour), and
the displacement (load carried by the ship). With the majority of displacements
found in the range of 13,000 - 20,999, the average fuel saving was 11.92%.
More advantages of mXt9™ are found during times of positive slip where the
engine needs more power to overcome the external resistance. During positive
slip, fuel saving was found 17.56%.

It is concluded that mXt9™ does have a powerful positive effect in completing
combustion of fuel oil to obtain the maximum energy possible for the engine’s
internal combustion. The ship has run smoothly without any negative effects
by mXt9™, mXt9™ s safe and able to reduce fuel consumption considerably.

26



wi AUSTRALIA m

mXt Technology

Literature Cited

. Nicholas D. Tzimopoulos, H. Clark Metcalfe, John E. Williams, and Joseph
F. Castka. In: Modern Chemistry, 1993. pp. 187 - 190. Hilt, Rinehart and
Winston, Inc. U.S.A.

II. Andrew Streitwieser, Jr., Clayton H. Heathcock. In: Introduction to organic
chemistry., 2nd edition, 1981. pp. 147 - 149. Macmillan Publishing Co.,
Inc. New York, U.S.A.

[II. Prausnitz, John M., Lichtenthaler, Ruediger N., Edmundo Gomes de
Azevedo. In: Molecular Thermodynamics of Fluid-Phase Equilibria., 2nd
edition, 1986. pp. 56 - 60. Prentice-Hall, Inc. New Jersey, U.S.A.

27



B FREORLY mXt9

mXt Technology

APPENDIX A

REAL TIME OPERATING DATA
BEFORE USING MXT9™

JANUARY 15T 2006 - MAY 29TH 2006

Summary Voyage No. 627 - 646.

Yoy Ma. Hart Data HFM =111] Fual Cil { Litars) Dizplacaimant Hr.
527 SiM - LCH 0101406 - 04401405 96,30 370 59 080 15,000 1
Blak-SIN s s - D810 355 -850 51 960 14 500 0.3

28 SN - LCH 0801406 - 110105 100,20 5.40 0,300 15,760 =]
Bhb:-SIM 120106 - 160108 101,97 217 &5 040 18,850 3.4

24 S - LCH 16M01/06 - 18/01,05 9365 1.95 69,070 16 600 &0
Blk-SIN 1901406 - 21,0108 a0.77 -1.87 51,730 18 600 53

E30 SIM - LCH 22/01/06 - 25/01/06 a7 .47 4,97 64 B0 17 760 47
B IR 260106 - 29/01/06 689,37 -4.34 49 990 16 400 63

E31 SIM - LCH 290106 - 10206 05 54 1,24 66 BE0 13 900 65
k- SIN 20208 - 050206 a5 77 -1.40 56,790 17 400 52

532 SIM - LEH 05206 - DBAV206 96,14 250 G2 500 14,500 51
Blek-5IN 091206 - 12002106 99,00 4.80 53 500 20,260 53

[SEE] Sl - LCH 13206- 1650205 44,87 3.34 s957/0 16 500 =14
Blek-SIN 17 0206- 190205 98,74 1.44 51,850 19,160 51

E34 Sl - LEH 180206 - 22/06/08 98,44 4,70 B4 570 16,760 &1
Bkk-SI 23/02/06 - 26/02/06 97 E7 3.87 62,320 20,250 &3

E35 SIM - LCH 2602106 - 01/03/05 95,34 0.84 B0,270 14 500 &1
Bll-SIN 02/03/06 - 05/03/06 a7 17 5,20 62,350 20,600 54

E36 Gl - LCH 50306 - D/03/06 95,97 1.57 B0 S50 15750 a1
Bll-SIN 090206 - 120306 101,94 1,60 B 260 191560 49

637 SIM - LEH 2206 - 1503406 101,80 .50 G4 100 G 200 47
Blek-SIN BAE0E - 19/03406 99,34 2,20 7.2 060 2990 53

538 SN - LCH G - 2203406 2,00 -0.10 60,330 5,240 52
Bhak-SIN 2303005 - 2540305 9/.30 317 bis 50 20 250 54

539 SN - LCH 260306 - 30/03/05 97,30 0.64 B52,730 15,260 =1
Blb:-SIM 31,/03/06 -02/04/06 98,67 2,94 &7 5590 20,2680 &2

E40 Sl - LCH 02/04,/06 - D5/04/06 96,77 1.87 62,310 16,760 a3
Blk-SIN 0E/04/06 - 09/04/05 9367 0.54 B4 BE0 19,150 5]

E41 SIM - LCH 24/04/06 - 26/04/06 107.39 5,98 78,040 18,250 47
BllK-EIN 270406 - 30/04/06 95,54 =257 65 570 17 400 ]

Ed2 SN - LCH A00406 - DI05/06 94 94 -3.30 59 080 15 GO0 ]
Bkl SIN 040506 - 07 D506 a7.00 747 51,100 2900 =]

543 SIM - LEH 07546 - 100506 92,80 -3.44 51,920 7,200 50
Blk-5IN 1105106 - 14051406 91.74 .77 51,220 5,000 =]

544 S - LCH 1405006 - 170505 ga.0/7 1.14 62,730 18,250 =]
Blak-SIN 180506 - 21/0505 8367 -2.20 54 940 165 600 51

E45 Sl - LEH 210506 -24/05/06 92,80 -5.37 &3,700 16 600 B0
Bkk-SI 25/05/06 -28/05/06 89.34 -3.04 &4 780 16 600 ]

E4B SIM - LCH 28/05/06 - 31/05/065 9270 0.94 54 420 16,400 B1
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APPENDIX B

REAL TIME OPERATING DATA
DURING USE of MXT9™

JUNE 15T 2006 - DECEMBER 13TH 2006

Yoy Mo, Fort Diate FFM Slip Fusl il { Liters) Displacemaent Hr.
Bl Erbel Sk 01 AGADE - 040506 c .00 -2.04 G4 500 16,200 a7
EAT Sk - LCH 04/06/06 - 07 DR 8210 -1.40 54 200 15 8O0 51

: LIS - 1 1R SIS 1.00 Gk, 140 1,500 i8]
FAR 11MRAE - 140605 ek -3, 00 51,290 17,200 57
H=le S0 146 - 1R [N FA-Id G150 4,500 =3
[EEE] Silld - LCH 1B/OEME - 2 1/05R/05 9280 517 a0,720 2,450 =]
=] =] 210606 - 250606 o324 =414 S5 9650 4,500 =14
EEQ S - LA 2EMOEME - 280508 o0.33 -4 16 49 850 7400 49
B-SIM 290606 - 2071068 102.40 8.84 55,120 20,650 51
BE1 SR - LEH 0207 06 - 060708 102,67 -2.07 44 B20 7400 45
ER-S1M 0607 /06 - 0907 /06 95 67 2,37 47,200 3,900 56
GE2 SR - LesH 1007 A6 - 12407 06 21,60 -6.20 46,690 6,760 49
Bl<k-51M 1307 E- 1607 A6 87 .75 -1.10 53,950 3,450 51
[S15K] SN - LA 1507 A= 1907 A5 o320 -5, 40 51,260 ERa=] =]
Bll-51M 20007 ME-22/07 M5 91,30 -2 A3 53,880 3,900 =]
S22 Sk LCH 2 20 AU EAREE) fansN] 44,050 {IEReNN] 441
Bkb- 50 2707 MR-2207 A5 a3 27 =213 54 1650 14,760 57
51215 SN - LCH A0 OB 20005 ERR=r .43 44,300 146,600 40
Sl eI} ORME-EANR05 [EHE] G20 E1,160 17,400 £8
B5E SN - LCH EA8,/06-908.068 8260 -2 15 43,550 20,700 53
Etbele- S CA0EADG- 1 30605 2,30 066 £3,450 4,760 E7
B57 SN - LEH A0806- 160806 96,80 -4.20 40,050 7200 47
Eibobe- S 708 A06-20/08/05 G540 0,37 £8,0680 3,600 [t
B58 SN - LoH 210806230806 90,93 -B.67 44 350 5,600 51
Bkl S 24/08/06-26,/00,05 S0,30 -0.33 54,3590 4,600 &0
E59 SN - LCH 27 08/065-30/0806 92,70 =720 51,620 6,200 58
Erlcl S A AIEADE- 2005 .20 Q=] G4 5110 &,000 a7
[EI=N] SN - LCH AMA0E-EAOR05 G243 -4 95 45 BE0 1R =00 51
LIl SO ELASE EENE) .00 [N EEN] 14 400 214
FE1 Sl 100905 130305 S35 00 -4 03 A8 ,140 15 500 [=Al
=] S = 1) 14,405,006 150506 22,00 .13 51,110 4,900 =15]
GEZ Sl - LeH 17/09/06- 20/08/05 92,30 260 1,810 7 7E0 &0
== 1] 21059,06- 230906 20,30 -3.93 52,2320 4 500 a7
BE3 S - LEH 24/09/06-27 0906 92,23 1.13 £1,170 7,200 G2
Bl 2B/09,06-20/09/06 BE.33 0.13 55 320 5,750 59
G4 S - LeH 141 0/06-4/1 0406 9380 -2.90 49,330 & GO0 |15
Blk-51M 5/1006-7 /10,08 9253 -2.20 54,250 2,500 =
BEG S - LA BA0AE-1110/08 o320 -4.20 49 520 & B0 53
S =] 2M1006-1451 0058 89 67 -3.50 50,920 3,500 58
(S1E15] SR - LizH S0 101 005 EEREE] 0.0 £3,600 400 [=IH]
Bl 51 19 005-21 /10405 0,80 -2 73 51,530 13,500 57
bk SN L 22 UL 28 LA R o7 Sd A0 17,700 =[N}
Bkl 2ES0AG- 251 0065 [SEREE] -8 73 2,110 12,260 58
[S{=(E] SN LEH 2205011 00 EERIE) 1.2¢ [={=E=1N) ¢ 200 51
Bibche- Sl 2/11M6E-4411/05 92,37 -4 37 2,260 5,260 R
[515E] Sk - LCH S/11/06-8/11068 g27E 2.70 54,840 B 550 B2
Eibche- Sl 9/11/06-11/11/06 91.73 -5.90 £1,260 3,900 a6
E70 ZIM - LCH 2M1/06-15/1 108 g92.77 5.03 57,750 5,531 52
Etbebe- S E/1106- 18/ 105 o740 8.56 £8,530 5307 £4
E71 SN - LCH S/11/06-22/1 108 91.85 2.75 52,130 5,850 54
Etbel- Sk 231 A06-264 1406 o057 ¢ EG 2,730 &,000 {tE]
B72 S - LCH 251 106-28/1 1106 93,40 0,3= 53,880 5,750 58
Elkel SR S0 A2 205 R 1B 1,050 [SREINN] a7
[EriE] Sk - LCH A 2ME-ES 206 [EENEE] [RH=E 53,740 17,200 52
S]] TR 2 EAREE) (NN 1,000 1d, 800 o
A7 A Sl - LCH 1041 2/M5-13/1 205 a0, 25 5 A0 a6 ARD 19,450 52
Bl S0 1471206171206 [SENEE) 4.05 S1,040 15,600 =1=)
E7E Sl - LH 1741 2ME-20/1 205 93,20 12686 [ENEEN] 20,760 £4
=] =] 21/1206-24/1 206 o5.83 1.20 E2,200 & 600 B4
[ErdE] S - LEEH 24/ 206-27 M 206 o280 370 £0,400 £.7E0 £1
=] =] 1) 27A206-311 206 93.27 -0.86 54,940 8,600 56
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