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A) PROJECT TEAM
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andK2 Y2t 23F A2y 2 EoowdehahdGéner&l Banatof CordpartyBIMONT Ltd.
andHead of thePRilot Project;

Mr. Andrei RUBANMS inventorand constructor of hydrodynamudispersion and homologation
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Mr. { ' Y2 5 BC alcRemistry, General Representative Byookfield Viscometersand
Gend\J f a lOyhaufaNtD &
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Lloyd velding Certificate; i contractual relationship with the company BIMOIN,

Mr. Richard $ERGULCmarine engineer,Heet Manager and Drector of the company
TransEurop&hipping Lines LtdKoper, Sovenig

Mr. Igor M!' = w, Lmarine engineer,ship technical Inspector of the company TransEuropa
Shippingd.ines Ltd.Koper, Slovenia

Mr. Mario SRONJ marine engineer (hief Engineerin chargeonboard RGRO ship'Larkspur"
duringthe assemblyof TRGA Module obuffer tank in November 2011

Mr. { NB 6 { £GC nulting engineer Chief Engineerin charge onboard R&Oship "Larkspur"
during the assemblyTRGA Module omsettling tank andin course ofmeasuing of toxic air
emissionsn August 2012

Mr.! £ S®! CBCQin chemistryresponsiblefor measuing of toxic dischargesnboard RERO
ship "Larkspur”, employedn the companyRACILtd. Ljubljana holder of following ®vene
accreditations:

*SISTRISO /IEC 170232076

* SISEN ISO / IEC 17020 K@©85
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B) TECNICALDETAILSOWRO { I Lt n[! wY{t ' w

Owne: Marine Company Transeuropa Shipping Lirtels
(Transeuropa FerrieKoper, Slovenia
www.transeuropaferries.com

Ship details: www.transeuropaferries.com/index.php?page=ships
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C) MAIN PURPOSE AND OPERATIONAL GOALS OF THE PROJECT

The main purpose ofthis Hlot Project is to determineand to prove/show the effets of
hydrodynamicHomologzer' and disperse®mulsifief for fuels and othercombustible mixture

with Module TRGAIn the process of preparing fuel for marine engines, including the results of
the measurement of exhaust emissiotarivatesfrom the ship'sengines.

TheRilot Project will undoubtedly proveefficient, sde and ecologically oriented use bfodule
TRGAN the preparation oheavy fuebil (here and after: HFO or fuehboard ships.

Having in mind that Modul@ RGA3Gis highlyinnovative product on the market and represents
a novelty,suchkind of Rlot Project is an important step towards the use of new technologies,
which will allowship owners not only tesaveon fuel consumption, but als@ y T kighdr Q &
guality combustionandto meet regulatory requirements to reduce the sulfur content in the fuel
andfor consequently reduag oftoxic emissions into the atmosphere.

Annex VI of the MARPOL Conventiomm the year2008 and the Directive of the European
Parliament andeU Council Directive 1999/32/E@re determine a significant gradual reduction
for the sulfur contentin marine fuelsup to 0.5% bythe year2020,includingany "technological”
problems but no later thanin the year2025

In this context,our Module isunique in thewhole market, without any direct competition and
will represent a new ex Homologizer All existing devicesn the market are designed fourify
andto process heavy fuelsrebased on theechnologycalledn YA ONRB y3A T | G A 2y T
The operational objective atis Roject is to introduce the device Module to the market
which wil provide the following advantages ovether competing products:

- Enable higher quality burof different types ofmarinefuels
- Reduced consumption of marine fuels

- Have a positive impact on the environment

- Energy saving

- Lowweight, easy installation and servicing.

Thepositive effects ofmplementation ofour ModuleTRGANust be analyzd trough themarket
analysisverified and used in the preparation fifture marketing strategyand commercialization
of entire Project(purchasing, pyduction, sale/distributiof.

All wllected technical and technological informatiomust beanalyzel, processed and usel of
the downstream of technological developmenif Homologizerusing cavitation principle.
Nevertheless, irthe further developmentt will be necessary to examine the real possibility of
complete elimination of the sulfur contenh marine fuels and in this context, to construct or
improveexistingModule TRGA

! All types of mixers achieve mixing by rapidly changing the direction of the fluid, accelerating the fluid, or
subjecting the fluid to cavitation

2 Anemulsionis amixture of two or moreliquidsthat are normallyimmiscible(nonmixable or

unblendable).

% To reduce(a material) to a very fine powder, esp. to particles only a few microns in diameter
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D) TECHNICAL SOLUTION AND DESCRIPTION, INCLUDING CERTIFICATIONT&EA3GDULE

Technical solution includes hydrodynamic cavitation and fuel processingvhich means
simultaneousperforming of mixing, dispersiorand destructionof present fuel apparance and
activation ofsome chemical chains...

Module TRGAshould be usedh the process oéngineoperationusing the diverse fuels, such as
marine fuel of normal or anydegraded types of fuel gitesiduala K Afudad, diese] used oil
and oil processing residues.

The hydrodynamiprocessmeans that the fueshould be puledthe Module by the help ofjiear
or screw pumpsunderhigh presure between 5 to 20 atmosphere@his isdepending on the
capabilities ofthe pump used),using thephysical principle of cavitation in the process of
controlled hitting of molecules inthe wall, under the corresponding anglhich provides
breaking and destroyingf samemolecules.

Thisprocesss creating and providing stable emulsion without addargy ecologically unfriendly
additivesimproving that stable particlesn the heavyfuel will burn, reducing theconsumption
and significantly reduce the emission of toxic gases into the atmosphere.

The introdution of that technology or use of our ModulERGAallows optimization in the
process of purification and processing of fuel, withowgns#ficant technological changes in the
process of exploitation and use afiy type offuel.

StructuralModule TRGAdoes not contairany mechanical rotating parts or elementand thisis
a unique feature and competitive advantage, since all other techgioé and technical solutions
used forrefining and processing ofarine fuel ardargely exposed to damage, becaudause of
rotating parts and, consequentlgroducinghighermaintenance cost

The Module TRGA3G with working range between 3 and 583/h, was obtained a Certificate
No. NPEDBA1-06-810-11-01. (the Certificate is integral part of This Pilot Project), issued by the
Welding Institute LjubljanaR of Slovenian accordance with the Europeddirective forPressure
Equipment PED 97/23/EC, agtified bodyfor suchcertification processand gives the right to
the manufacturer ofModule TRGA company BIMONTLtd., to use the identification number
2042

Statement of compliance with the Pressure Equipment Directive PED 97/23/ES ctuitaimmg
information:

Producttype: TRGA3Gpressure pipeline
Serial number: 001

Max operating pressure: 40 bar

Max allowable temperature: 250cC

Diameter: 125mm

Year of manufacture: 2011

Test pressure: 60 bar

Mediumfor testing water, 20cC

Used procedure: Module Al

Used standards and

Tech specifcation: AD 2006Regelwerk, BS EN 3834
Quality control QS: DIN EN 3834
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E) FUEL PREPARATION TECHNOLOGICAL SYSTEMS
FOR SHIP'S ENGINE USING MODRGA3G

E.1 Existing technologitaystems

The existing technological systems for the purification and processing of marine fuels, such as
separators and filters, at the best solution will reduce the size of components in marine fuel at
size of 76100 microns. Water is not completely rewex, and percentagef watermay reach up

to about 0.5%

In practicea partof use ofSeparators different ecologicdy controversiabdditives forproviding

a higher quality of combustioare used.

In conjunction with Sgarators are in usealso fuel Homologizes working on the principle of
rotation. TheseHomologizes are not well seen by the ship ownedsie to structural failures,
rapid deterioration, energyissipation,relatively low productivity and excessive maintenance
costs anchis big sizesomost of them wereemoved from use.

E.2 Homologizer on the principle of hydrodynamic and cavitatidodule TRGA3G

The company BIMONT Ltdvas developed HomologizerModule TRGA3G which does not
contain anyrotating workingelements or components. FuBowing through Module TRGA3Gis
constantlysubjected to repeated compression and decompression process. Under the influence
of highfrequency oscillationand due toprocessof changes between the layers of the futjs

is causing the breach gfolymerized molecular chas Size of all components of the fuel,
including the mechanical and waste water on the outpuifisize3-5 microns.

The processof dispensationis allowing fuel
to flow through the customized
configuration of internal cavities d¥lodule
TRGA3G. There is a very small probability
that the Module will be subject to failure.
This can occur only when enterirgpme
external or third factors. In the case of
"blockage” that can occurin case ofsand
invasion, abrasives, scrap rags anceot
subject matters inmarine fuel, the Module
shall bepurged with steam under pressure
of 5 barfor the period of 30 tc60 minutes,
that time periodwill allow steam to soften
the resin andto be removed from the
surface of theModule. Prior to this, the
Module dould be soaked in hot diesel fuel
or some appropriate thinner to remove
resin particles(please see Instructions for
the installation, use and servicing of the
Module).

Compared with the existing rotaiyomologizes, our Module TRGA3Gis not roisy and the noise
level is 2to 3 times smallethan usual No anyultrasound and infrasoundre detected It is a
very efficient devicavith power consumptiorsaving, ranging from 0,5 ttkW/h on one (1)tone

of product. Productivityof singleModule TR@&-3Gis max 90 m3/hFor operation in addition to
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its own, does not requiranyadditional pumps. Steel constructiari Module canwithstand high
temperatures, any pressure and aggressive
flows. Module contains noany moving parts,
no anybearingsit is vibration-free and without
any seals. There is no increasé vibrations in
the operational stage. Maintenanceexpenses
due to slight wear of working elements are
irrelevant and time service of th&lodule for
heavy fuelare max. twicein the two (2) years
or up to 15000workinghours.

Before installation of the Module must be
installed graveuel filter with the gapsup to 5
mm. If the fuel is filtered and does not contain
any resins, curds, solid particles, etdiodule
extendshis operating time of up ¢ three (3)
times and insuch case it is not necessatp
purify the fuel.

Resource operation of th®odule is suffigent
and materials used in theVMlodule production
are strong and resistant to wear. The
penetraion of particulate matter in the area of
treatment does not cause destructioof Homologizer In the fuel line deliveryModule TRGA
worksunder pressure up to 4Barsand a temperature of +250/ ®

E3 Module installation, operation of theModule

The proposed Module TR&4& produced by companBIMONT Itd.for the scopeof better
guality marine fuel combustion,better fuel economy, useof nonburned sedments in the
settling and buffer tank, for use ofwaste oil and oily watexrinto the ship's boilers andor the
goal of reducing emissions ofxic gases and patrticles in the atmosphere.

Module gructure consists of TRGA3G device,optimized with the necessary working facilities,
gear or screw pump with théencludingappropriate electric motor, electrical power box with
necessary elgronicsparts, pressure gauges, sensonsarine fuelfilter cartridgefor filtering the
parts between 2 tobmm, which dependingon the processing or fuel type, size of Aouarned
sedimens and other ingredients, valves, flanges, seamless pipes with bends, scresisera
and other filler material, if necessary.

Installationof Module TRGAIn order to carry out the fuel recirculatipshall be obtained on the
settling tank the module shall be connected dime way input and outpufrom the settling tank.
The tiel, driven trough the modulefRGAby the appropriate pump will return back tosettling
tank andthen, by themain engine fuel line coming back for treatment in otidodule TRGA
which is in the form of circubbypass mounted in front of the buffer tank. Thmrpose of
reprocessing fuel already treated, tis provide or maintairs the quality of fueland complete
destruction of heavy grades of fuel and thoroughly retitut of emission of toxic substances into
the atmosphere.
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It should be noted that the shippgiModule TRGAoperateswith hisown pump and not on the
basis of pranstalled pumpsnboad ship.It must bealsonotified that the fuelflow ona parallel
line connectedto the diesel engineThis conditiormeans thatdirect effectfrom Module TRGA
doesnot dependby the amount of fuel used by thship'sengine butdepends onguantities of
fuel in the settling tank and only LJ- NJi A thefefigihé. 0 &

This isthe reasonof efficiencyof the processingnsidesettling tank from &o 40m3/h and our
Module TRGAINn the workingphaseallowthis productionundeniablyandexcellenty.

Module TRGAoperateson the buffer tank and in this context ithave sufficient processing
efficiency of 3o 5m3/h whichour Module TRGAalso allows.

SOME IMPORTANT COMMENTS

* Module TRGAIs not installed in the "factory” fuel feed line to the ship's engine, but it is
installedon the settling and buffer tankr'he eason isndependentfuel consumption

* LastModule TRG/Astartsto operate on5-6 atmospheres

* The duration of theoperation of theModule TRGAs up to 15000 hours. We estimate that,
dependingof manufacturing materiabsed inModule TRGA operating life is satisfactory and
sufficiert;

* When ship'engine is switched off, ouModule TRGAan also bewitched off.

F) The specific results dhis Pilot Project

Initially it is necessary to say théte testing object, RGROship "Larkspur‘ywaschosen because
of a longlasting sucessfulcooperation with compan TransEuropa Shipping Lines Ltd. from
Koper, Slovenia,cooperation with their Heet Managers anddue to navigationarea of m/v
"Larkspur’, which isbetweenQostende (B) andRamsgatdGB). Thissin accordance with Annex
VI of MARPOL IM@008 and Directive of the European Parliament &tiCouncil 1999/23/EC,
which definedthe control of permitted sulfur content in marine fuel.

Now is n the process of adoptingpy the EU bodies the update/adaptation of Directive
1999/23/EC AnnexVI to MARPOL Convention, under which the maximum permissible sulfur
content of mame fuels in the Baltic and North Sea and English Chameel should bedfirst
reduced by 1%and from 01012015 (for passenger ships from.01.2020)for the 0,1% (the
current limit is 15%).

Maximum permissible sulfur content in fudts the vessels irother areas felto 3,5%and from
01.01.2020for the 0,5%.

Maximum permissible sulfur content in fuels for passenger ships in the territorial sea, exclusive
economic zones and control zone$ pollution shallfall from 01.01.2020 for the 0,1% (the
currert limit is 1,5%). Thalirectiveintroduces the possibility of using a greater range of methods
to reduce the emissions of sulfur oxides.

Results fronthis Pilot Project shaliive concrete answers to the IMO and &fplicablenorms,

or the possibilityfor apply of hydrodynamic cavitation in the technological procéssreducing
SO2 emissions.

Measurements of emissions into the @nboard m/v Larkspuwas madeon our order by the
representatives fromthe accredited companyRACI Ltd from Ljubljafslovena/EU and the
conclusions weretated in their Report number 201209Alated 07.09.2012, which is antegral
part of this Pilot Project ( see attachment).
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F.1 The final comparative table of harmful emissions usMgdule TRGARN the fuel systemof
RORO vesselarkspur

On19August 2012
Average numerical sizd smoke gasessing standaranarinefuel:
[ 0 SOE@ROPBI0 = 899.84 considered to be standard

€

The se of Module TRGAN the treatment of heavy marine fueh the buffer tank with increase
of cargo loaded onboardvasreduced emissions of CO as follows:

“ 0 ¢ Ktneintdrdal € from 1,24 to 6,4%
b) Excludingntervalof the
frontal wind in the area from 3,38 t0 6,4%

On 20 August 2012

The e of Module TRGAor the treatment of heavy marine fuéh the buffer tank counting on
mutually compensatory weather conditiongjasdeaeased C@missionsas follows:

0 ¢ KtBneint@rdal f from 527t0 121%

b) The most authentic result from 52710 6,0%

On 21 August 2012

U= of twoModulesTRGAor the treatment of heavy marine fuel on the buffer tank and settling
tank, counting onmutually compensatory weatheconditions, was reduced Cé@missionsas
follows:

0 ¢ KtBneint@rial f from 10,0t0 14,97%

O ¢KS Y2aild | dzifros 28413678 A& dzf

On 22 August 2012

Using oneModule TRGAor processing heavsnarine fuel in settling tankcounting onmutually
compensatory weather conditions, was reduced €xssionsas follows:

"0 ¢KS G201t A yfio® 6147 ktof1039%

Analysis of the conclusions followa thefollowing pages.
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Belowplease findsomeindicativephotos.

Engine usirg standard fuel HFO

Engine using standard fuel HFO, treated by two (2) Modul&GA

1728 NOx i
683 SOx

12012:18.01
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Smoke gases fromameship's engine using marine heavy fuel HFO, onboardiRDvessel
n DI NR Si6 Xrhngarropa Shipping lines Ltd. Koper, onute Ramsgate(GB) Oostende(B),
(sister shipof ROROvesseln [ | NJ a LJdzNX 0

P -

':;l'".l.' i e ‘n ""
a2 %m!‘l

Trawsk vror Frarns

22/08/2012 10:03

Smoke gases from ship's engine using marine heavy fuel HFO,
treated by two (2) ModuleTRGAonboard Rowh @Sa aSt n[ I NJ & LJdzN
on route Oostende (B} Ramgate (GB)
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F.2FuelSeparator and fuel mudor sludge

According tothe information obtained from the company TransEuropa Shipping Lines Ltd.,
during the period ofuse of ModuleTRGAplaced onthe settling tank,during the period from

21 August 2012 to 14 September 2012, the amount of fuel sludge in the settlingwask
stoppedto increase.

Overlook onthe one
of the ship's engines

22/08/2012 07:07
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MAIN RESULTS OF TESTING

In accordance with the technical daédoout volume of fuel slidgeproducedby ship's eparator
and accumulated inteettling tank,this isequal from 0,5%to 1% of the total amount of fuel
onboard ship.

Total quantity of fuelised in28 days is 2@8tons = 560tons of fuel.

At the same time itwas notified thatfuel sludgein amount of 10 cbm (or 9,7%ons) was
dischargedashore every 14 days @itogether 194 tons in 28 daysthis is 346% of the total
amount ofloadedfuel onboard

Composition ofdiel sludgeis 50%to 70%of fuel and50%to 30%of water. Considring that the
averageamount of fuel in the fuel mudludgeis abt.60%,quantity ofthe fuel sludge generated
from the fuel is aprox. 11,64tonsor 207% of the total fuel consumed.

Means thatevery 24 hoursa K A fudseparator is putting inside thefuel mud/sludge of a
quantity of415 literswhich, in accordance with S LJ- Ndedhr#chldeeitingsis not qualified as
HFO.

CONCLUSION

Using aModule TRGAfor the treatment of HFChelped to save P7% ofHFO consumeglus
savingof costsfor discharging of fuel sludgeby the offshoreservice andnecessaryperiodic
cleaning of settling tank.

Thesetesting resultsare correspondindo the results notified bythesis entitled "PROCEDURES
FOR THE PREPARATION OF HEAVY FUEL FOR DIESHSENENHSODYNACMETHOD
from year 1984 referred 0 € a NJbSergedzyWAYy! 5 WA thd Higher Maritime School in
Odessa, Ukraine.

Very similartesting results(but with lower results) were recordedsing someGermanmade
Homogenkers.

EXAMPLES

Immediately after installatiof TRGAHomogenizeon the settling tankwasexamined patterns
of fuel before and after treatment, at

-Incomingl Ch i S Y LIS NJ G cihBcentistolied H dc

- After treatment of HFO temperature w&8cC, on 474 centistokes

The difference wa®f 10%, which meanfwering ofinternal friction due tothe reduction in
particle sizenside thefuel, without anyuse ofadditives.

Samplingandestsg & R2y S 06& a NJ GscomBtetype Brdokfield, dadpkioy 3§ K
O2yadzZ GF A2y a ¢ A,GBC inachamistry, lURRresehttie 14 tBe Company

. N2 2 | Fok BU rRafkétswho was responsible toplace testing devices and for #ings,
ASNDAOAY 3 | YR 2iiscofeidonbossdOnt/vdrarksplzZNKas auQat order for a

long time.

41 centistokes= 0.206264806 f
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Samples of HFO usec

1.

lu;

Z102/80/0Z

Module TRGA
assembledon the
settling tank

Pagel6of 140



20/08/201221:36

Initially, below reported results have been
obtained at the pressure of 3 bars after
one cycle ofuel treatment.

Most comparable or similar studies
showed the same resultsf processing
1.at a pressure of 8 to 12 bar,

2. & a temperature of processing at least
2F¥ pnc/l Z

3. dter 2-3 cycles ofuel treatment.

To clarify this effectfind the photos taken
ref. to the Module TRGAefore processing
HFO

Later it was testeccompexity of HFOat temperature of20aC on the fuel arriving fromsettling
tank after passing the Modul@RGAand fromdouble bottom fuel tankfrom which the fuel is

arrivingto the settling tank.

Treated fuelfrom settling tank had lessomgexity for 7%.
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Sample oHFO: m nbeforethe
treatment with module TRGA

waarw . afuelsysienis . comnm

{ ' YLX S 2 ¥ afterGh treatmentn
with module TRGA

e me. com
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Operational intensity of Modul& RGAon:

1. FloodingCoal Tar
2. Emulsion of Coal and Water

- e,

flooding
coal tar
before and
after

v\ treatment /
ratio - 60
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F.3 GENERAL RISWIN USE OF MODULEGA

Use of Use of module Use of module Use of Module
standard TRGAonly on TRGAonly TRGAon buffer tank
HFO buffer tank on settling tank | and onsettling tank
Basicnotified results
Temperature 325 356 353 368
of smoke 326 356 347 370
A asSa 337 357 353 370
Level of | 100% fm -3,8%to -6,4 % | fm -6,47% t0-10,39% | fm -10,0% t0-14.9P%
fm -5,27% to-6,0% fm -12.3%2%6 to 13.6”%6
100%
Visual Engine start; | Engine start, less
guantity of extreme smoke at least for| Enginestart cless| Enginestart¢less
smoke quantity of 30% for 40% for 30%
smoke
in navigation in_navigation in navigation
in navigation 5t040m 5t0 10 m 5t020m
water trail 30to 80 m
length (m)
Quantity of 0,692tons | 0,692tonsper day
sludge/mud per day
from the 0 0
ship's From this From this
Separator fuel was fuel was
415 kg 415 kg
OPTION 1 2 3 4

In terms of achieving maximum fuel economy on thehip's engine Option No. 4is the best
technological solution useof two Modules TRGA

1. Use onthe settling tank, which provides the greatest reductiof .

not chemical

combustion of fuelnd hishighest calorific burndhis is-66% the effect ofeduction of, _ This
also saves 415 liters of fuel every day, which amoungdd%of the total fuel consumed.

2. Use orthe buffer tankwith o n3’z

NEB R dzO (i olsgiveq providing firghé ledution in
the fuel connectivity changeof fuel carbon hydrate composition in terms of formation of free

radicalsrapid oxidation exceedshte standard rate of oxidation of the fuel.

Additionally, use of moduleTRGAon the buffer tank is reducing thesurface power of fuel
stretching, which provides better dispersion thea K Aelngfihainjectors, increasinghe rate of

fuel cmbustion, whichhas a direct impact on reducing the amount of it, saving fuel and

prolongation of theperiodictime for enginemaintenance.
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The Module TRGAon buffer tank additionallyis mixing esirs and asphaltene in the fuelyhich
can be passed throughe engineseparator, which increases the capacitypadton pair ofsteam
enginefrom 2 to 8 times.

8.12.IMPACT OF IMPURITY OF MARINBEMBHLONLIFETIME OF PISTON PAIR IN THE DIESEL
ENGINE

Relatie lifetime

In %

Marine diesel oil before filtration 100
Same oil after filtration over the filters with fine

filtration, in microns

24 130

19 180

13 350

5to7 850

8.13.IMPACT OF IMPURITY OF DIESEL ONEARNESS QFLINDERSND ON UPPER
PISTON'S RGN

Size of parts, in| Content of mechanica
microns admixtures, in % Wear rate
Radial Piston ring

cylinder. mg/h
micronsh

Up to100 0,027 2,1 3,1

Up to50 0,1 0,35 6

Up to30 0,176 8

8.14.IMPACTONPRESENCE OF SULNJRUEL TOHE FORMATNDOF DEPOSITS

Deposits, in g
Type of Fuel Coal number of On the filters
waste oil, in %
For hard For fine On the
cleaning cleaning | piston
Standarduel
without Sulfur 0,8 58 700 54
Fuel with Sulfur, in %:
0,58 1,4 54 870 12,4
0,89 19 110 990 181
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8.15.QUALITYNDICATORSF PETROLEUM PRODU®IERE VULNERABLEJKANGES
DURING THE STORAGE

Petroleum Products Indicators

Ethyl Gasoline The fractionabompogition contgqt of
Lead €traethyl, a period of stability
resin contentacidity

Gasoline withouE&thanol The fractionatomposition resin
content, acidity

Diesel Ol Acidity, resin content

Diesel QOil for cars Acidity

SyntheticOils Penetration temperature,drip, acid
number, water content

Fluids based oAlcohol and Content of alcohol, water anglycerin

Glycerin

At the same time, when th#&odule TRGAoperatingon the buffer tankwas switched offin this
particular casehe resultwasreduction ofamounts of smoke.

This means that theconnectivity of fuel which was treated was reduced ifcompared with
connectivity of thefuel, which is necessary for tlsenoothoperationand forthe current state of
injectors. Considering the fact that th@jectors on the engine wergquite worn, the effect of the
accelerated combu®n of fuelwas reducedlue to fuel flow.

Calculation of direct fuel savirgcluding theredudion of . . & A f f latér®ninvihisRP8ot
Project. Reducingdf, _for 10%improves lessuel consumption fod 5% t02%.

Finally,useof two modulesTRGAprovide direct saving impacbn fuel consumption for %to
4%.

Option 3.is cheaper, fastem production,can be installed and used on ships without a buffer
tank, or on the ships with engines having worn injectoss. At the same time there is no
guaranteed minimum grindingf resin and other particles in the fuelldposied on pipesand
weariness.

Option 2. Installation of Module TRGAexclusively orthe buffer tank.

Use of a moduléeTRGAon the buffer tank provides immediate savirgyeffect, namelyl,5% to
2%of fuel consumption, without taking into account other additional effects.

Important!

The results obtained refer exclusively to the concrete type of the engim& with active
mechanical condition. For engines with increased wear of pistodsvaivesthese figurescan

be increased by %to 2%.For engines withideal pistons, rings and valves, these figures can be
reduced by %to 2%.
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ADDITIONAL EFFECTS OF THE INSTALLATION OF MRHEXULE

1. Additional heating of fuelModule TRGAprovides leatingof the fuel in the buffer tank to a
temperature of 8%to 90c /this reduces fuetonnectivitywith high fuel binder or malfunctioning
heating fuel due to resin lining.

Module TRGAorovides heatingof the fuel inthe settling tank so the fuel warmpufor5c / 0 e 2 Y|
one passinghrough theModule.

2. Reducing the amount and size of solid particles in the fdelcreasespeed and quantity of
fuel mud/sludge into thesludgetank and, in addition to direct savingf fuel consumption is
reducing costsor discharging of fuehud/sludge, charged by Paagencies.

3. Reducing the amount and size of solid particles in the fuel separaosures reduced wear
and moneysaving effectsncludinglower costsfor tank maintenance.

4. Reducing the amount and sizef @olid particles in the fuel provides pollution reduction
inside thesettling tank and monegaving effect for tank cleaning.

5. Useof buffer tank provides more sleelenginetransition from heavyto light fuel and vce
versa, including theeduction of heating ofheavyfuel in less time and thumeansadditional
savingon fuelconsumption

RECOMMENDATIONS TO THE TEST RESULTS

Observing the operation of th#odule TRGAthere have been identifiedome further steps for
possiblemodernization.

1. Working capacity and intensity oModule TRGAon the buffer tank should bedecreased
thereby this will reduce energy costs anavill cause chipper production dfodule TRGAon the
market

2. Working @pacity and intensity of the modulERGAN the settling tankshould be increased,
instaling someadditional sensors on the filter arid add theremote control.

OPERATIONAL RELIABILITY OF MODR(LE

Module TRGAon the buffer tank was operated continuously from 28lovember2011 up to
15 August 2012, oalmost for 9 months. TheModule does not require continuous observation
and any maintenance.

TheModule does not neednycleaning, adjustment, replacement ahyparts, neitherwholly or
partially, oradditionalregulation.

TheModule was igerted in thesystembefore the start of testing in August 2012, after testing
Moduleis workingsmooth and sufficientlyReviewng of theModule during testing showed that
the Module is in excellent mechanical condition and hasangsigns of wear.
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SOME PHOTOS ®I©®DULEHRGA

Installed Module TRGAon the
buffer tank on 28November2011
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Module TRGAon the buffer tankon
19 August2012
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Module TRGAon the settling tankon
20 August 2012
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Exhaust from ship's funel, 23 August 2012
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F.4 APLICATIONS

F.4.1 SELECTION OF AREAS FOR OBTAINING OBJECTIVE DATA MEASUREMENTS

Standard requirements for thenplementation of all benchmark testsncluding thesame level
for all test equipment reasonable testing regiméor stable resuls (no transitional procedures)

For tests to be appliefor the engine withinternal combustion, it is necessary to provithe

same external factors as follows:

Dynamicsof
Parametes Sign changes Description of changes| Way of evidence
Outside airTemperatue | =~ | During the day| Depends of same hour,| As correction for
repeated each day other data under
same circumstares
Air Pressure During the day Stabile in the time of |As equivalent
_ testing, no changes of
weather
Fuel used Relatively stabilg - during each fuel chargg - As equivalent
F
- differenton arrival and | - Excluded from
departure from Ramsgat{ measurement
Cooling liquid Depends on se¢ Depends on the presenc{ Considered as
temperature 0 water and characteristics of se; permanent due to
temperature currents andseason constant
temperature ofthe
test
Oil temperature Depends on Depends on load of each
Y engine bad a K 4 fdrdQeller and his Commentl.
revolutions
Engine under load, Regulatorcare fof - Depends on external
engine revolutions and N stabile engine factors Comment2.
angle of propeller blade revolutions - Depends on deck officel
on bridge
- Depends orda K A LJQ ¢
- Depends ommaneuvering
shipskills
Working stability of Si Stabile, out of | Occasionally, shorttermg  Non including
measuring certified possible showing periods of periods of
apparatus moderation moderation moderation
periods
Engine échnical status | Sm Stabile no no
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SOME SPECIFIC DETAILS OF TESTING

1. Testing was done onboard>AHRO shig.arkspurc/o companyTranseuropa Ferries

Web pagewww.transeuropaferries.com

. o L e
Ly SLVAN i
saal r :
§ T T

First class

ransportation!

Larkspur
i [ SYy3dK 6YO0O 14385
i . SFY oYU 20.5
i DNRaa G2yy 14458
i bdzYoSNI 27 1155
i bdzY6oSNI 27 127
i bdzYOoSNJ 27

vehicles 58
i [ rheyeS (m) 1070
i al EAYdzy &Ll 18
i 9y awen(i$hp)LJ 12.000

2. Navigational range was route betwe@ostende (Belgum) andRamsgate®B), over the
Channel Ship's voyages were 4 per day, one way duration of voyegapprox. 4 hours.

Theroute coursefrom Oostende to
Ramsgate

5 minutes ¢ course305c(AA)

30 minutesg course265c(BB)

60 minutesg course245c(CC)
130 minutesg course295c(DD)

The route oursefrom Ramsgateo
Oostende

130 minutes- 115¢(DD)

60 minutes- 65¢(CC)

30 minutes- 85c(BB)

05 minutes- 125c(AA)

Characteristics of this navigational area were

1. Ocean currents, acasionallyepeatable, direction and speed chanyéce 2) per day;

2. Wind and wave heightannotbe predicted;

3. Various sadepths depending on thénourly changes each day;

4. A lage numbes of big andsmall shoals;

5 A large numberof shipsin navigationin the Channel which must also maneuvend change
speedanddirection ofroutes.

All these factorshave affected the load of the propeller as well as the impact on fuel
consunption and, consequentlypn the amount of smoke gaes which were the subject of
testing/measuremens.

3. In addition,cargoloading of the ship wasach time differentwhich resulted irdifferenta K A LJQ &
draft; this affectedalsothe load of engine angropelleras well.

4. Some of previous factors in therious combinationalsohaveaffectto the fuel consumption.
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All navigational charts with routes afavigationare attached tothe Annexto this Pilot Project
(seemaps.dog.

5.Some @viations were taken into accouduringthe testing:
5.1 Ambient air temperaturewas not measuredll the time but measurementsvere conducted

at the same time: morning noon ¢ night, under the same conditionssothis should betaken
into account.

5.2. Air pressurewas not measuredluring the entire testbecausefrom 19 to 22 August 2012,
the weather waghe same, sunny, no precipitatisand partly cloudy.It was onsidered that the
air pressuredatafor this testing wasrrelevant.

5.3.The fuelusedfor combustionhad always the same composition. The shipping compeasy
providednecessary amount of fuslamplesfrom the sametank and from fuel shipments during
the entire duration of the test.

HFO was changeéguarly with diesel oil lefore arrivalor departure from the Port oRamsgate,
same on arrival or departure from the Port of Oostendad thoseintervals are excluded from
the test.

5.4.Coolant temperaturec conditionally the same all the time.

5.5. Ol temperature depends onthe load of theengine and itis changing proportionally (in
permitted areas), whilengineloads directly affeéhg the fuel consumptionfor this testing this
parameter wasexcluded
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5.6 Engine loads

1. | Engine revolutions To be regulated in the engineam. Important to notify
Regulator maintainsonstant engine the factors
revolutions
Engine must have same revolutions (not
speed) on 75% of engine power

2. | To maintain same

engine revolutions
need to compensate
loads, depends on:

2.1 | Ship's daft Verification of cargo tonnage and draft | Important factorfor
noted in the documentation engine load

2.2 | Frontal Sea Current | Notified characteristics dhe sea current: | Important factorfor
speed and direction engine load
Relevant factor for engine load

2.3 | Stern Sea Current Increasing the speed, no changes on Not been
engine revolutions. calculated.

2.4 | Sea Current by side | Decreasing the speed, due to rudder loa| Secondary factor
but less then frontal sea current for engine load

2.5 | Frontal Wind Notified characteristics of wind: speed ar Important factorfor
direction engine load

2.6 | Stern wind Increasing the speed, no changes on Not been calculateg
engine revolutions

2.7 | Wind by side Decreasing the speed, due to rudder loa Secondary factor
but less then frontal wid for engine load

2.8 | Frontal waves Generallysame as wind, including the se{ Important factorfor
current effect. engine load
Important factor of engine load.

2.9 | The depth under the | Shallow wéer increase engine load -Excludingesults

ship's propeller with highestand
Sailing over shallow water causing direc] lowest point
short engire loads, notified inside graphs
Due to similattime and geographic - Longerperiod of
intervals of measuring, the tide figures a| measuring due to
not calculated compensations
2.10| Shipmaneuvering Shorter(maneuveringnside port is not - Longerperiod of
capability calculated) change engine load measuring due to
compensations
2.11| Ships propeller angle | Was maintained as fixed Not been calculateq

CONCLUSION No. 1

The selectionof credible intervalsfor measurements according to the criteria of equality of

external factors should be based on:

1. Maximum possible coincidence of these factors
2. Maximum possible mutual compensation with onetloé other factors (for example: a
biggerdraft and calm seawith lesswind and draft)
3. For the selected area should be characterized blsteegimes of the engine.
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6. Selection of parameters for verifying the authenticity of measurements

Mode of geration and changef engine loadvasreflectedon thefuel consumption.

There was n@ounterfor fuel consumption but indirectly with a constant or changing mode of
engineoperation and engine loactchange (lower or higher load) assesséde relation to the
changes in SO2 emissions, whied direct reflectionon fuel consumptiorguantity.

In addition, the level of SO@arks arenot useful in testing using the modul@RGAon the
settling tank, becausen the processing of heavy fualith some contentof water, the part of
sulphurous compoundgas formed insoluble salts of sulfuric acid, whigkasreducel the level
of sulphurous gases.

At the same time during the operation of tidodule TRGAon the settling tank the rest of the
water wastransformed iro water-soluble emulsion, which at the same time incred$ee rate
of combustion (fuel saving) and lowére burningtemperature (reduction of NO).

LJ-_NJs ¥p8difi®Nthe integrity of the combustion of fuednd depends on:
- Fuel quality
- The degree of dispersion of thejectors
- Quantityof air inexcesswhich is maintained autnatically and is about the same level.

NO mrameteris typicalindirect indicator forcalorificfuel valueand for presence of emulsified
water in the fuel.

With all of the same conditions anavith the same fuel consumptionncreasing oNO means
increaseof fuel combustiontemperature which is directly rated tothe fuel caloric values.

SO2Parameteris directly related to the amounof fuel consumed inthe engine withinternal
combustion, especially in the comparative tests.

So, the slection of a credibléime intervals formeasuremens should be basa on the interval
(intervals), when theguantity of the SO2 in the flue gaasre maximum stable, and does not
depend onhisabsolute amount.

The credibility of this selection is confirmed by significantly reducfr&02 in the transitiofrom
the engine vith internal combustionto the engine using dieseloil, and with the highesand
lowest point on the graphs when maneuvering the ship¢ludingentranceof the ship in the
area withsea currenthavinggood circumscribing limitsyith the navigationthrough the short
zonesof lessdepth.
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7. State of the engine with internal combustion

Before the start of testing bott® S & Z&yinéth@re weretwo major technical problems
1. Wornof air turbineand
2. Worn of injectorsincluding non optimatuel dispersion.

Before the start of testing, theship'screw installed a newair turbine on theport side engine
with internal combustion so all measurementsshould becarried out on theport side engine
with internal combustion because thisengineshallproduce relevantand useful information.

Relevant comments

1.11t iscertainthat a result offuel treatment with the Module TRGAS reducingktrushing hard
resin partcles and impurities in the fuel.

fusl ships IFO-1380. original.
focal ratio - 60

Tusl ships IFO-180, after
processing with TRGA,
focal ratlo - 6O
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This causes a decreas€the fuel connectivity whichon other sideincreases fuel consumption
on the injectors So,there was a risk thathe malfunctioningof injectors and unmodified
coefficient of excess air will increase the amount of smoke and reduce the integrity éfi¢he
combustion.

1.2. The result bfuel processingvith Module TRGAs fractional change in fuel composition,
increase the amount of light fractions from the recombination of free radicals (which is also
confirmed by the results of the fractional composition of petroleum products) an@ sult,
increase the speed of the combustion of fuel in the cylindeis reduce the amount of smoke,
increase the integrity of combustionf combustion temperature anéhcreaseof NO;there isno
residual water in the emulsified fuel.

In this way, he function of Module TRGAon the buffer tank (with fuel processing separator
without presence ofesidual water) has two effecia case of good function of injectqrsne is
the increaseof the fuel amount and second higher speed,including the temperatue of
combustion All this waauseful to remember when analyzing the results!

2. The increas®f exhaused gas temperature, which is confirmed by an increase in the amount
of NOx,resulting theburningdeposits in ship's funnegccompanied by increasedmtent of .

and smoke during thefinnel cleaning2 to 6 hours from the moment afise of Module TRGA
for the fuel processing.

8. Specifiation of the measuring devices and selection of credililme intervals
for measurementswith respect to these featires

8.1 All measurements were performed with certified gas analyrede bySiemens (sealso
report from measuring laboratory). Special feature of this equipment is periodically revesking
current results due to automatic moderatiaf measuring dees.

Forsuchreasonthose intervalsvere excludedfrom credible intervalandall intervals nearzero
valuesbut also those intervals, where those paramet@rsre decreased (beforannulling and
increase (after annulling, before obtaining conditionallystable parameters.

8.2 Fom credible measurement results were excluded thgsets of measurements, during
which the change opaper forrecordng of data was changedSuch intervalsvere few, but all
such intervalsvere marked and excluded.

8.3 Some othe measurements were duplicated in parallel with continuask of gas analyzer,
as the difference in sizeof _ gcbndtant; we consideredonly first column from the
measuring table.

8.4 The entire testing procesgmsrecordedby photos and on theape/film.

There arephotos andtapes taking thenomentsof start and stopof Modules for processing the
fuel, aswell as visual monitoringf smokelevelsduring engine operation in different regimes.

9. Compensator®f tolerance and assumptions

9.1 All tests were carried ouh equal intervals, during regulamavigationalroute between
Oostende andRamsgate (appro voyage daily time was betweer8.Q5 hrs am and 12.40 hrs)

Page36 of 140



andon navigatiorbetween Ramsgatt Oostende (the approximatevoyage duration froni4.30
hrsto 16.40 hrs)or in the intervals morning/noon timand noon ime/evening.

This approaclguaranteegnostlythe same ambient temperatuse

9.2 Testing the basic operation of agngine with internal combustion using standard fuel,
without usingthe Module of homogenizer, was conducted in the following conditions:

9.2.1Shiploaded with @argo @raft of 5 m)
9.2.2%eed ofside sea currentvas1 Nm/h,
9.2.3Wind - calm,

9.24 Sea calm

9.2.5Engineregimewas stable.
9.2.6Mode of nmeasuring devicewasstable.

The selection of a credible intervidr measurements is described in detail in otls&mdions of
this Report.

9.3 Changes in quantities of fuel sludge formation during the operation othiy@s separator
were recorded between 2August2012 and 145eptember2012 obtained from theship owner,
company TransEuropa Shipping Lines Ltd.

9.4. aluation of changes in the amount of smoke (quantity of exhedighses) was performed

visually, by photo and video reca,dncluding thecomparison with similar ship of same classl
with same engine andsingsame fuel.
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The comparison is obvious. pHotos have:

1. Automatically logged date: day, month and year, hour and minute

2. Time synchronization with the operation of measuring devices

3. Not been in any way repaired, improved or corrected, exceptéadbility.

RORO shim [ I NJ &vhddzN
the testingwas performed.

>
Sster ship, RGRO
n DI NR Syired by
same company,
) J( Transeuropa Shipping
T R T g Lines Ltd.

TrassEvnors Frrnies

E————

22/08/201210:03
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F.4.2 Plans for testing, dataabout technical parameters of theengine at the time of use of
Module TRGAand weather conditions at the time of testing

1. TechnicaBpecifications

Volumeof preparatory tank is 250 liters.

Volume of mainsupply line from the preparatory tank before theengine with internal
combustion iof 150 liters.

Fuel consumption on botkngires withinternal combustionwas 0f1.000 liters per hour, or 16
liters per minute.

Module TRGAcapacity on the buffer tank is 100iters per minute.

The fuel temperaturen the outlet of the buffer tank reaches 85.

Module TRGAcapacity on the ®ttling tank is 133iters per minute.

The fuel temperature at the entrance and at the exit from tedule on the settling tankwas
20 to 50c /(at the entrance) and 250 55c /(on exit). The temperature duel heating by the
Module on the settling tankvas5to 3c / @

Measurement systems are installed on thert sideengine, which has a neair turbine.

The amount of fuel sludge from thship's separator is 10 cbm in 14 days of operation
or 0,7 cbm per daythe amount of fuel sludgehall be checked also aftdb days).

2. Information about voyages

Averagenavigationdurationwas betweer225and 240 minutes

Routebetween ystende andRamsgate

5 minuteson course305c(AA)and 30 minuteson course265c(BB)

60 minuteson course245¢c(CCand 130 minuteson couse295¢c(DD)

Routebetween Ramsgate Oostende

130 minuteson coursellsc(DD)and60 minuteson courseb5c(CC)
30 minuteson course85c(BB)and5 minuteson course 25c(AA)
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Data Notes
Date 19 August2012
Place and Port of Oostende, Belgim. Air turbine of port
event Navigation from Oostende tRamsgate side enginas in
excellenttechnical
Measuremats | AllModulesTRG/Aare switchedOFFE condition.
on the POR
side engine Engine start: 08.09hrs Air turbine of stbd'
Leaving the Pear 08.15hrs side engine i®NOT in
Maneuveringstart on arrival 11.41hrs the excellent
Arrival Ramgate 1heA8 technical condition.
19-test-1 There is water vapor,
Switch ON_of Modul&RGAon the buffer tankat in the smoke gases.
09.28hrs
Module on thebuffer tankwas operative on arrival to | Wearof fuel
Ramsgatepn maneuveringand berthing and on injectors on both
departure from Ramsgate engines.
Data from the ship's bridgeog Switch ON of
19 August2012 Module on the
Wwind: SW, forcel buffer tank was
Sea calm affectedafter longer
Draft: 50m period of time.
Current speed 0,8 to ZNm/h
Cargo: 1.5555 tons
Data Notes
Date 19 August 2012
Place and Port ofRamsgate, UK Air turbine of port
event Navigation from Ramsgate Oostende side engine is in
excellenttechnical
Measurements Module TRG/Aon the buffer tank isswitchedON. condition.
on the POR
side engine Engine start: 14.10 hrs Air turbine of stbd'
Leaving the Pear 14.20 hrs side engine is NOT i
Arrival Oostende 18.40 hrs the excelent
technical condition.
19-test-2 Data from the ship's bridge Log: There is water vapor

19 August 2012

Wind: calm

Sea: calm

Draft: 50m

Current: speed ONm/h
Cargo: 3.700tons

in the smoke gases.

Wearof fuel
injectors on both
engines.
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Data Notes
Date 20 August 2012
Place and Port ofOostende, Belgium Air turbine of port
event Navigation from Oostende to Ramsgate side engine is in
excelent technical
Measurements Module TRGAon the buffer tank iswitchedON. condition.
on the POR
side engine Engine start: 7.400@rs Air turbine of stbd'
Leaving the Pear 07.50hrs side engine is NOT i
Arrival Ramsgate 20h?s the excelent
technical condition.
20-test-1 Data from the ship's bridge Log: There is water vapo
20 August 2012 in the smoke gases.
wind: W, forcet
Sea: 2 Wear of fuel
Draft: 46m injectors on both
Current: speed @Nm/h engines.
Cargo: 5345 tons
Data Notes
Date 20 August 2012
Place and Port ofRamsgateUK. Air turbine of port
event Navigation from Ramsqgate to Oostende side engine is in
excelent technical
Measurements Module TRG/Aon the buffertank isswitchedON. condition.
on the PORT
side engine Engine start: 14.20 hrs Air turbine of stbd'
Leaving the Pear 30 s side engine is NOT i
Arrival Oostende 25l&s the excdlent
technical condion.
20-test-2 Data from the ship's bridge Log: There is water vapor

20 August 2012

wind: SE, force 15
Sea: 4

Draft: 50m

Current: speed 0,0 Nm/h

Cargo: 590,4tons

in the smoke gases.

Wear of fuel
injectors on both
engines.
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Data Notes
Date 21 August 2012
Place and Port ofRamsgate, UK Air turbine of port
event Navigation from Ramsgate to Oostend side engine is in
excelent technical
Measurements Module TRG/Aon the buffer tank iswitchedON. condition.
on the PORT | Module TRGAn the settling tank iswitchedON.
side engine Air turbine of stbd'
Engine start: 14.20 hrs side engine is NOT i
Leaving the Pear 14.30 hrs the excdlent
Arrival Oostende 18.25 hrs technical condition.
21-test-1 There is water vapor
Data from the ship's bridge Log: in the smoke gases.
21 August 2012
wind: NE, force8
Sea: 2 Wear of fuel
Draft: 46m injectors on both
Current: speed @Nm/h engines.
Cargo: 3650tons
Data Notes
Date 22 August 2012
Place and Port of Oostende, Belgium Air turbine of port
event Navigation from Oostende to Ramsgate side engine is in
excelent technical
Measurements Module TRGAon the buffer tank iswitchedOFF. condition.
on the PORT | Module TRGAON the settling tank is swihed ON.
side engine Air turbine of stbd'
Engine start: 07.40 hrs side engine is NOT i
Leaving the Peaa 07.50 hrs the excdlent
Arrival Ramsgate 12.03 hrs technical condition.
There is water vapor
22-test-1 Data from the ship's bridge Log: in the smoke gases.

22 August 2012

Wwind: W, force 5

Sea: 3

Draft: &'m

Current: speed B,to 1,25Nm/h
Cargo: 596,5 tons

Wear of fuel
injectors on both
engines.
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Data Notes
Date 22 August 2012
Place and Port ofRamsgate, UK. Air turbine of port
event Navigation from Ramsqgate to Oostende side engine is in
excdlent technical
Measurements Module TRG/Aon the buffer tank iswitchedON. condition.
on the PORT | Module TRGAn the settling tank iswitchedON.
side engine Air turbine of stbd'
Engine start: 14.20 hrs side engine is NOT i
Leaving the Pear 14.30 hrs the excdlent
Arrival Oostende (0110364 technical condition.
There isvater vapor
22-test-2 Data from the ship's bridge Log: in the smoke gases.

22 August 2012

wind: WSW force2

Sea: 2

Dratft: 4,6 m

Current: speed B,to 1,25Nm/h
Cargo: 501,0tons

Wear of fuel
injectors on both
engines.
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F.4.3Navigational Charts
(RouteOostende Belgum ¢ Ramsgate UK¢ Oostende Belgiun)

The course omoute Oostende (B)¢ RamsgatgUK):
5 minuteson course305c(AA)

30 minuteson course265c(BB)

60 minuteson course245cdegrees (CC)

130 minuteson course295c(DD)

The ourse onroute RamsgatgUK)¢ Oostende (B)
130 minuteson coursel15c(DD)

60 minuteson course65c(CC)

30 minuteson courseB5c(BB)

5 minuteson coursel25c(AA)

Area sdected for measuringdf emissionsusingstandard fuel
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F.4.4 Selection of credible area for emission measuremedtsing the engineoperation on the
standard fuel (19August2012)

Baseline data

1. Engine start was d8.13 am on 19August2012,

2. Intervals between 092 and 0903 almost wereaway for moderation and transitiona¢gimes
in the gas analyzer,

3. Time required for a smplete replacementrbm standard fuelto the treated fuel(volume of
preparatory tank is 250 literssystemvolume is 150 liters, fuel consumption is 16 litersr p
minute) for duration of25 minutes,

4. Module for homogenization was runnimg the buffer tank at09.35hrs.
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The requirement for the selection of a credible area Wwasause ofno significant fluctuations in
the smokegas parameters (stable operating mode) according to the criteria (by subtracting the
regional areas and associatezlhim areas ofmoderation):

Parameter Interval,which respond to this criteria

1 | SO¢ indicator of fuel consumption from 08.41to 09.59hrs
2 | NO¢ rough indicator of constant engine

load from 09.10 to 09.51hrs
3 | . .¢exactindicator of engine load from 09.22to 09.58hrs
4 | Start of use of treated fuel on engine

injectors from 10.00to 10.05hrs
5 | All loads included from 09.24to 10.00hrs
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Selected area oihe nautical chart

N o

Specificfeatures of theareachosen:

- A relatively longer durationf 34 minutes, which allows the equalization of differences in the
operation of theengine

- No longer shallowwater areas,

- Symmetricatourses from and tdestinationPorts as:245cand 29%to 310,

- Majority lateral sea current that providdswer resistance than fronturrentdirection

- Stable modes of engine operation (see chart below)
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Medium quantities of smoke gases: . I oNO=B99840 = 239.96
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SO2NOemissiondn correlation with trends confirming stable engine

L

SpecialChartof .
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In this way, during the running of the engine on a standaah treatedfuel, with the highest

level of credibilityfollowinglevelsof smokegasswas measured
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F.4.5 The comparative results of the emissions performaméth standard fuel (19August
2012) and during the operatiomith the treated fuel- Module TRGAon the buffer tank, with
subsequent disconnectionf the Module

Data

Notes

Date

19 August 2012

Place and event
Measurementon

the PORT side
engine

19-test-1

Port of Oostende, Belgium.
Navigation fronOostende to Ramsgate

All ModulesTRGAare switched OFF.

Engine start: 08.09 hrs
Leaving the Pear 08.15 hrs
Maneuvering start on arrival 11.41 hrs

Arrival Ramsgate 12.48 hrs

Switch ON of Moduld’RGAon the buffer tank at 09.28 hrs
Module on the buffer tank was operative on arrival to Ramsgate, on
maneuveringand berthing and on departure from Ramsgate.

Data from the ship's bridge Log:

19 August 2012

Wind: SW, force 1
Sea: calm

Draft: 50m

Current: speed 0,8 to 1,2 Nm/h
Cargo: 1.555,5 tons

Air turbine of port side
engine is in exdeent
technical condition.

Air turbine of stbd' side
engine is NOT in the
excdlent technical
condition. There is water
vapor in thesmoke gases.

Wear of fuel injectors on
both engines.

Switch ON of Module on thg¢
buffer tank wasaffected
after longer period of time.

Overallchart of navigation

[

1200

1000 |

800

600 -

400

200

0
N~ oM O
N O M
Y RENEe)
—A AN M
0 o ©

DMANMNOOVANNMOWW AN VOO AN®NODLW A
OSNOUBNBANSHIOOULWOMANADDOWIENAD
BHBOBDPOIOIIIHIHIOOSSOOOO o

A A A ddddd A A A

11:48:27

11:57:03
12:05:39
12:14:15
12:22:51

12:31:27
12:40:03
12:48:39

Pageb0of 140



Operation on the standard (untreated) fuel, Area of stabilized parameters

g
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0 SOr=@ 3P0 = 89B4 are the standard values.

Numerical values of smoke gases with use of standard fuel
I.I

Switch ON of the module TGA 3G on theffer tank at 09.28hrs
Delay due to arrival of treated fueh the systemfor 25 minutes

Overall Chart of emissionsom the start of engine on the teged fuel and before start of use of

diesel oil

1200

1000

800

600

400 -

200

ST-T0:CT
6€: LS TT
€0vSTT
LC:0STT
1S9V 11
ST:EV 1T
6€:6ETT
€0:9€TT
LCCeTT
T1G9:8¢TT
ST:GCT1T
6ETCTT
€0:8TT1
LSYVTTT
TS:0TTT
ST:L0'TT
6€:€0:TT
€0:00:TT
L2:9S:0T
16:¢S:0T
GT:6¥:01
6€:G7:0T
€0:¢v:0T
L2:8€:0T
TSv€01
ST:T€:0T
6€:L2:0T
€0:vc:0T
Lc:0¢:0T
TS:9T:0T
ST:€T:0T
6€:60:0T
€0:90:0T

Pagebl of 140



Chart ofverified intervalsfor measurements
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Average values of smoke gases using the treated fuel
.. (B%)SD2241.2(+0.54%) NO = 92(+2.24%)
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Average values of smoke gases ugitneated fuel
.. (e8B8YS0D2= 236.7(-1.35%) NO = 925.3+2.8%)

Observations:

1. Fuelwasprocessed in the buffer tank.
2. Measurements are carried out continuously, immediately after changing theffael the
buffer tank.

The only reaso for the increaseof the amount of NO is increasaef the temperaturein the
combustion of fuelor increaseof the integrity of the combustion of fuel. This information is
confirmed by reducing the levef, . @

This process is accompanied by increaéhe temperaturein exhauseéd gaes, whichcausesa
slow burningof funnel lining.This provesnitial increase and then decreaséthe level of SO2.

Pageb2 of 140



Data Notes
Date 19 August 2012
Place and event | Pat of Ramsgate, UK. Air turbine of port side
Navigation from Ramsgate to Oostende engine is in exdkent
Measurementon technical condition.
the PORT side Module TRGAon the buffer tank isswitched ON.
engine Air turbine of stbd' side
Engine start: 14.10 hrs engine is NOT in the
Leaving the Pear 14.20 hrs excdlent technical
Arrival Oostende 18.40 hrs condition. There is water
19-test-2 vapor in the smoke gases.
Data from the ship's bridge Log:
19 August 2012 Wear of fuel injectors on
Wind: calm (not exact data) both engines.
Sea: calm
Draft: 50m
Current: speed 0,0 Nm/h
Cargo: 3.700 tons
Module TRGAon the buffer tankswitched OFF at 1®0 hrs
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Exchange oftte diesel oil with marine fuel fronhe buffer tank was started0 minutesafter
departure fromthe Port ofRamsgatend we cannot explain following fact:

Why after 10 + 25 = 35 mineats and evenlater, from 15.10 hrs to 15.40 hrs, mainly in75
minutes thelevel of SQ ariseon former level 0f240 ppm?

Having in mind that that vessel was carried two times more cargo onboard then on previous

testing, the we#her conditions were the same, in botlestingno wind and no sea currentas
observed.
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Observations:

1. Atfirst startup of ModuleTRGAhe following effects were generated:

1.1. Dilution of existingresin deposits in the fuel system and combustminthe samein the
engine;

1.2. The increasef temperatureof exhaused gases.

This caused shortterm increaseof smoke quantity and size of particles in tisenokegassand
the increaseof SO2 emissions due to combustion deposits infthmnel tube.

The timeneed tocomplete the combustion process depends on each system separately and can
be varied from 2 to several hours.

Chart of verifiedintervals for measurements2.
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Time nterval from 15.40to 15.51hrs, front wind andsea cuirent were present.

Average values of smoke gases using treated fuel
. T (A RAYYS02=242.36(+1%) NO = 878.7-2.3%)
(using standard fue] = I oS m @88.90NO = 899.84)

In this way, the fuel combustion was highgimore SQ), level of, _was lower.
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Interval of certified measurements with Modul&@ RGAconnected on preparatory tank
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Average values of smoke gases using treated fuel

. [ (6%)BQPp245(+2.3%) NO= 871(-3.2%)

(using standard fuel, = I oSP R 289.9NO = 899.84)

After disconnection of Modul@ RGArom the preparatory tank (at 16.00 hrsgnd burned of all
treated fuel (+25 minuks), the emissionsof .  were returned on same levels.

CONCUSION

Navigational time was 4 hours and 30 minutes in both directiditgs confirms the fact that
more loaded ship also increase fuel consumption, but in the case of calm wind and sea, when the

ship's speed is constant or equal duesttomaticallyleveling of engine revolutions.

Use ofModule TRGAor treatment of reavy fuel on the buffer tank, having in mind double
increa® of cargo onboard, decreased the €@issionsas follows:

On entiretime interval from -1.24% t0-6.4 %
With excluding of interval of frontal wind from -3.38% t0-6.4 %

The short photo session as approval is following.
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F.4.6 The comparativeesults ofemissionsduring operationon the treatedfuel - Module TRGA
on the buffer tank (20 August2012)

Data Notes
Date 20 August 2012
Place and event| Port of Oostende, Belgium Air turbine of port side
Navigation from Oostende to Ramsgate engire is in excient
Measurements technical condition.
on the POR Module TRGAon the buffer tank is swiched ON.
side engine Air turbine of stbd' side
Engine start: 07.40 hrs engine is NOT in the
Leaving the Pear ars50 excdlent technical
Arrival Ramsgate 12.20 hrs condition. There is water
20-test-1 vapor in the smoke
Data from the ship's bridge Log: gases.
20 August 2012
wind: W, force 4 Wear of fuel injectors on
Sea: 2 both engines.
Dratft: 4,6 m
Current: speed 0,4 Nm/h
Cargo: 534,5 tons

Using of treated fuel: Modul&@RGAoperates on the buér tank.
Time correctiorof routesiracking

19 Auqust2012departure from thePort of Oostende waat 08.15 hrs andarrival in the Port of
Ramsgate waat 1248 hrs (navigationakime 04.38 hrs).

20 August2012departure from thePort of Oostendevasat 07.50 hrs, arrival in the Port of
Ramsgatevasat 12.20 hns (navigationakime 0430 hrs).

Taking into account the speed of the shipamditionallysteadyall the timg we can use the
previousnavigationakhart with following remarkcorrection "mirus 25 minutes".

Theselections of credible intervals of measurement wbesed on the following factors:
1. Stable regime of engine operation.

2. Stable regime of measuring devices.

3. The same wind direction at the time interval.

4. The assumptiontat the engineloadwas at least same as d® August2012

Theactualfacts were:ship's draft 4.6 mfrontal Westwind with angle of 280on the ship's
course, the wnd speedvas4 Nm/h, wave heightvas2 (0.5 m).

Pager4of 140



Integral Chart
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Interval up to sign of ®.05 hrs was not counted due to engine transfer and calibration of
measuring devices.

Interval from 09.10and up to ®.35hrs was not counted due to shipimaneuveringand entering
into frontal wind and wave.

Interval between ®.35and .47 hrs was not counted due to lower quantities of CO and due
to short interval.
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Hrst approved interval for measurements was betwee® ®6and 10.42hrs. All chart values
were stable. Interval duration wag5 minutes.
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The average values of smoke gasesng the fuel treated with moduleTRGAon the buffer tank
were:, [ 0-6%) SD=y2408 (+0.1M0 = 861.78-4.2%)
(using standard fuel] = I &9 A 2B9.9BIO = 899.84)

At 10.30hrs the engine load was higher, this was documented by photos é&ild: the wind
was changingoccasionallydirection to the frontal side; the production of, _ and SQ was
higher, having in mind the most stabléme interval for measuwement between 10.00 and
10.30hrs, the average values of measurements were as follows:
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The averagevaluesof smoke gases using the fuel treated with modul&kGAon the buffer tank
were:, . [ o-pIBW)EBO = 250.57 (+0.18)0 = 861.4-4.1%)
(using standard fue] . [ oSO @88.9MNO = 899.84)
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The average values of smoke gases using the fuel treated with mo@&&Aon the buffer tank
analyzed

(using standard fuel

were:
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Below: arrival in the Port oDostende, using the heavy fuel, without using # moduleTRG\

Above: arrival in the Port oRamsgatewith use ofdiesel oil treated with ModuleTRGA

7€:80:8T
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The results of emissions
during the use of treated fuel Module TRGAon the buffer tank

(20 August 2012)
Data Notes
Date 20 August 2012
Place and event| Port of Ramsgate, UK. Air turbine of port side
Navigation from Ramsgate to Oostende engine is in exdkent
Measurements technical condition.
on the PORT Module TRGAon the buffer tank isswitched ON.
side engine Air turbine of stll' side
Engine start: 14.20 hrs engine is NOT in the
Leaving the Pear 14.30 hrs excdlent technical
Arrival Oostende 18.25 hrs condition. There is water
20-test-2 vapor in the smoke
Data from the ship's bridge Log: gases.
20 August 2012
wind: SE, force b Wear of fuel injectors on
Sea: 4 both engines.
Dratft: 50m
Current: speed 0,0 Nm/h
Cargo: 590,4 tons

Using of treated fueModule TRGAn the buffer tank.

Time correctiorof routes/tracking: noneusing theoriginal navigational chart from the ship's
bridge

The selection of a credible intergdbr measurementasbased on the following factors:

1. Siable regime of engine operation,

2. Stable regime of measuring devices,

3. @me wind direction during thentervals

4. The assumption that the engine load was at least same d9&wgust 2012.

The &tualfacts were:shigsdraft 5 meters,SEwind in the navigation toward®unkirk, then the
sidewind, on theangle of 26 2y G KS 02 diNilidSpe@dwas iNm#, the KvaveJd
heightwas4 (0.751.25 meters).

Taking into account the weather conditions, these should be considesed

1. Comparablédo the conditions orll9 August2012,
2. Conditions were moreurdensome tharthose onfirst testing of samelay,20 August2012
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In both cases the departure was from the port 8amsgatausing ModuleTRGAon the buffer

tank.

The chart of measurementdated 19 August2012 for compalison)
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