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IHoyemy sl YUTAKO 3Ty NMPE3EHTALUIO ?

1. A Baagesen KOpaoJIsi, KOTOPBIM CKUTAET 25 TOHH TOIJIUBA B CYTKHU

1 X014y SKOHOMUTH 3() TOHH TOIJIMBA B MECHII.
2. 51 xouy ucronap30BaTh OoJsiee JAeiieBoe KopabeabHOE TOIIHURO.
3. 4 xouy nepecrtaTh IJIaTUTh 3a cAady IiaMa U 0€3011acHO CKUTaTh €r0 B CBOMX MOTOpax
3. 5l Xo4y yBEIWYUTH WA COXPAHUTh MOTOPECYPC CBOETO JBUTATEIS.
4. 51 X04y YMEHBIIUTh KOJIUYECTBO AbIMA U3 TPYO MOETO Cy/IHAa.
5. 51 He Baagesen KOpaodJIs, HO 51 CyJIOBOM OUIIep WU CYTIEPUHTEHAAHT U X0Uy OBIThH
MTOJIE3HBIM CYJOBIIAAENbIY U CAEIATh KAPbEPY B €TI0 KOMITAHUH.
6. 5 e Bnajenen kopalis U HE CTapIINi MEXaHUK, HO X041y ObITh Bammum nmapraepom
MO MPOJaXke, YCTAHOBKE WIIM MPOU3BOICTBE CUCTEM SKOHOMHH TOIIMBA HA KOPaOJIsX.

Bce MbI IaBHO HIIIEeM HA/IEKHYI0, KOPa0eJbHYI CUCTEMY NMOATOTOBKH M IKOHOMMH
TOIJIMBA, KOTOpasi pealibHO MPOBEPEHA JJIUTEIbHON SKCILTyaTaluen, Cpeau

O€CUMCIICHHBIX JIekiapanuii 1 (paHTacTUUYECKUX OOCIIaHni 0 YyJAECHOU SKOHOMUU
toriuBa B 10-20-30%.

Hac uHTepecyeT He TOJIBLKO MOKYIKa 000pYIOBaHUs, a YCTAHOBKA €Tr0 Ha KOpaodiie, MakeT
cepTudukaroB, oOydeHne, 00CTyKUBaHNE, HANECKHOCTh U JJTUTEIbHBIN 3 (PEKT.

Huxke - nOHATHBIC 00bSCHEHMS MOYEMY U KaK 3TO padoraer.



AHeprua BeTpa... Mbl 3a0bInK 3TH YUCTbIE KOPabnu, A0 Havana TPeTben MMPOBOW BOMHDI ...



Yronk. Kopabnu ctanu
OblicTpee HO NosBUNCA
ObIM — UHAKUKATOP
adchekTUBHOCTH
CXWUraHusa TONnuBa u
U3HOCa ABUraTenen.

C MOMeHTa nepBoro
nycka ABuraTens atm
npo6semMbl HEYMOSUMO
YBENIMYMBALOTCH.




Xuakoe Tonnueo.
kopabnu ctanu
ObicTpee,
AbIM ocTancs
U NOSIBMIICA LLNaMm.

Tonnueo ctano
XyXe, ABUraTenu
KpUTHYHee K
TONAUBY, cenapaTop
oTOpacbiBaeT B
wnam 2-4 %
TONMBA.



KOPOTKOe TeEXHUn4YeCKoe npeanoxxeHume

HeunsbexHbi Boixopg : 6opToBble cucTeMbl yay4lieHns csoiicts Tonamsa PSSF
( pretreatment system of ship fuel ) u Hawu pesynbrath! :

1. YBennyeHune CKopocCcTn cropaHua TONamMBa B ABUraTenAX U KOTE/IbHbIX YCTAHOBKAX, UTO
obecneuynT CHUXKeHue BpeaHbIX BbI6GpoCcoB U Konnuvectsa abima Ao 10-30%, cHuXKeHune
yAENbHOro pacxoga tonamea ot 2 Ao 4 %.

2. CHMXKeHue BA3KOCTU TONAMBa A0 15%, 6e3 ncnonb3oBaHUA NpUCcaaokK, Yto obecneynt
BO3MOXKHOCTb MCMOAb30BaHUA bosee aelleBoro Ton/anBaa.

3. YBennueHue motopecypca cenapartopa u gsurarena B 2 pasa, 4to obecneuymBaeTcs
CHUXKeHmnem Konmn4yecTtsa TBepabix Yactu, Al, Si no 30%, 1 CHUXKeHuem Konumyecrsa
KOKCOBOro OCcTaTka B o6pabotaHHom Tonaumse Ao 40%

4. CHM)KeHune Konmyectsa Ton/iMBa, KOTopoe oTébpacbiBaeT cenapaTtop B LL1AMOBYHO
eMKOCTb A0 95%.

asHoe otanumne PSSF — BbiCOKaa HaaeXHOCTb, A inTenbHasa adpPeKTMBHAA paboTa Ha
TAXENbIX TON/INBAX, BbICOKOE KayecTBO 06paboTKM pa3nnYHbIX TONINB, BO3MOMXKHOCTb
NpoBeAeHNA PErnaMeHTHbIX paboT cyaoBon KomaHaon 6e3 Bbi30Ba CEPBUCHOM CYKObI,
OMbIT YCNELIHOW 3KcnayaTaumm B TedeHmn 5 net Ha 3emne n 1.5 roga B mope 1 Hannume
NONOMUTENbHbIX 0O BEKTUBHbBIX aHAaNM308B N UCMbITaHMK B EC.



HdokasaTtenbcTBa - HagexxHocTb. Cuctema PSSF ucneitana npaktnyecku B Poccun,
YkpauHbl, benopyccun, Cnpumn, npmn HeNpepbIBHOW aKCnslyaTaunm B Te4eHun 2-4 net Ha
TShKeNbIX MadyTax, B YCNoBusx crnabon dounstpaumm, BbICOKOW BA3KOCTU U coAepXaHnd
abpasuMBHbIX YacTuy, CMorsl, acdansTeHOB, CYCNeH3uN.

B TO Bpems, kak aHanorndHoe kopabesribHoe HemeLlkoe obopyaoBaHMe fToMaeTcd Yepes
3-4 mecsiLa n He MOXeT 0BCIyXMBaTbCH SKMNaxem Ha 6opTy cyaHa.
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Mmoaynb Ha buffer tank paboran 28.11.2011-03.08.2012, 15.08.2013-01.04.2013
MoAaynb Ha settling tank pa6oran 16.08.2013-01.04.2013



The overall results of the use of ship's modules TRGA
testing on ro-ro ship Larkspur "from 19 to 22 08. 2012

Operation on

Using module

I "ﬁsing module

Using module

the standard TRGA only on | TRGA only on | TRGA on the
fuel the buffer tank | the settling buffer tank and
tank on the settling
- _ tank
== The main observed effects
Flue gas
temperature 325 356 353 368
St. (C) 326 356 347 370
337 357 353 370
Level CO
100% -3.8-64% -6.47 ~1039% | -10-14.97 %
-5.27 - 6% -12.34 — 13.67
Visual amount 100%
of smoke at startup —
a lot of smoke | at startup — less at startup — at startup — less
length in for 30% . less for 40% for 30%
meters of water during the
followed driving 30-80 during the during the during the
meters driving 5-40 driving 5-10 driving 5 - 20
meters meters meters
The amount of
fuel sludge from | 0.692 tonnes per | 0.692 tonnes per 0 0
the separator day day
Of which the Of which the
fuek is 415 kg fuel is
415 kg
1 2 3 4

Additional effects of the installation of ship modules TRGA

1. Additional heating fuel. TRGA modul provides heating fuel in a buffer tank on the

temperature of 85-90 degrees, what reduces the viscosity of the fuel, using fuel or
high binding in the case of poor fuel heaters lining the resin, which is the build-up.

TRGA module provides heating fuel in settling tank so that the fuel is heated to 5

° C in a streaming through the module.
2. Reducing the amount and size of solid particles in the fuel directly affects the speed
and reduce the amount of fuel sludge to collection tanks for fuel mud tank and, in
addition to direct fuel saving, provides cost generated by the fuel acquisition sludge
by the port services.
3. Reducing the amount and size of solid particles in the fuel has a direct impact on the
reduction of wear separator and saving in the cost of its repair and maintenance.

Pe3ynbraTt o13bIB IUCT 1

- yBeNIM4eHue TemneparTypbl
BbIXNOMHbIX ra3oB. +40 C
-CHnxeHue CO : - 10-15%

- YMeHbLlleHne ANNHbI AbIMOBOrO
wnenda: - 30-600%

-CHUXXeHUue KonuyectBa TOMNJUBA
B LLJ1AMOBOM eMKOCTH : - 95-100%

AOKYMEHTbI Ha

http://bimont.si/en/Fuel Treatment fil
es/TRGA-3G.pdf

http://www.energy-saving-
technology.com/documentation/ship/T
RGA sheep en.pdf
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4. Reducing the amount and size of solid particles in the fuel has an indirect impact on
reducing pollution settling tank and the costs incurred in cleaning,

5. Using a modul TRGA back to the buffer tank provides a softer transition from a
heavy fuel engine and vice versa, which, in addition to reducing the heat load allow to
start the transition process in less fuel carlier, which also saves on diesel.

Reliable operation of modul TRGA

Module TRGA on the buffer tank has worked continuously from 28, 11. 2011 to 15. 8.
2012, which means for 9 months. TRGA module did not require continuous monitoring or
any maintenance. TRGA module did not require any cleaning, adjustment, or replacement of
any parts or regulation. TRGA module was turned off before testing in August 2012, and after
the test is still working. Reviewof TRGA module during testing showed that the module is in
an excellent and perfect mechanical condition and has no traces of wear.

Module TRGA in a settling tank has worked continuously from 19. 8. 2011 to 18. 10.
2012. The module did not require continuous monitoring or any maintenance. The TRGA
module did not require cleaning, adjustment, replacement of any parts or regulation.

Marine Company Transeuropa Shipping Lines d.o.0.
(Transeuropa Ferries) Koper Slovenija
www.transeuropaferries.com

Direktor — ing. Rihard Stergulc
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Pe3ynbTtaTt oT3bIB INCT 2

- napannenbHbLIK noaorpes
buffer tank oo 85-90 C

- NnapannenbHbIW Nogorpes
settling tank Ha 5 C 3a oguH
LUK 06paboTKu

- CHU)KeHue BA3KOCTU TonnumBea
Ha 10-15%




mazut M 100, a standard,
before processing, focal
ratio - 60

mazut M 100, after
‘ processing at TRGA, focal
. : ‘ AR ratio - 60

Coal tar, the original
standard, focal ratio - 60

Coal tar, after treatment for
TRGA, focal ratio - 60

Mpumepbl o6paboTkmn TonnuBa cucremon PSSF — masyt M100,
KaMeHHoyrosfibHass cmona




flooding
coal tar
before and
after
treatment
ratio - 60

coal-water
emulsion -
before and

after
treatment
ratio - 60

04/1

NMpumepbl 06paboTkn TonnuBa cuctemon PSSF — kameHHoOyronbHas cmona,
BOAO-YrofibHOe TOMNMNBO
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Fuel ships IFO-180, after
processing with TRGA,
focal ratio - 60

fuel ships IFO-180, original,
focal ratio - 60

NMpumepbl o6paboTkn Tonnuea IFO-180
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Univerza v Liublian!
Fakultcta za poniorsiun in promet

prof.dr.Miran Zgonik,dipl.ing.
Facully vl Marilime Studies and Transpjgt '

Pot pomorééakoy & 7;]
6320 Portoro2 Lt
BIMONT Ltd

Senéna ulica 19

6310 lzola

THE OPINION on the use ef hydrodynamic homologator and amulsifier of motor
fuels and combustible mixture, type of TRGA-3G

The undarsigned Miran Zganik on the raquest of a company BIMONT Ltg fram lzcla.
did a reviewe of a documentation of a current develnoment work and testing pracrical
measurements of the prototype homogenizers TRGA- 3G on the ship. to the extent total
of 157 pages. Tesls and measurements were performed in a cooperation with the
authorized companie RAC| rationalizaticn combustion Ltd. Tehnoloski park 24.
Ljubljana Slovenia on a ro-ro ship Larkspur owned TransEurcpa Shipping Lines Ltd. in
navigation between Belgium and England. The company BIMONT has already acquired
relevant quality certificates for making these devices.

| have tre followmg opinion of the usefulness and reasonableness of the app! mtlon of
such hamagenizers for use on a ships.

This is the first practical attempt to transfer the invention cavitation homogenizers of a
inventor and constructor mag. Andrii Ruban, who has bsan aperating suceessfully in
mary land-based baoilers in Eastem Europe, on the shic. The objective of this
applicatian is to offer to a shipping market an easier, more rei'able and ecanomical
device for homogenizing bad (and therefore cheaper) heavy marine fuels from the

peueH3ns

MOpCKoOM hpaKynbTeT
YHMBepcuTeTa

B JlroGnsiHe
CnoBeHusn

O nosiBneHum
«npocToro, 6onee
HageXHoro un 6onee
3KOHOMMYHOIO
ycTpoucTBa Ans
o6paboTku
«MoOXoro» T.e.
Oonee geweBoro
KopabenbHoro
TonnuMea»

cTp.1
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space is enough, in the engine the time for a combustior is only a few
hundradths or tenths of seconds, handly any space, the floors are significantly
higher and a Iower excess air,

it will be reduce the specific fuel consumption as the same. less or even more
than was observed in the boiler,

it will the concentration of nitrogen oxides and carbon monoxide increased or
deercased because of a more intensive combustion

haw it will be with the sma«e in the exhaust gases, as it shipowners particularly
interested in, because in the ports under contral, the smoke is noticeable and
sesn from far away,

what happens to the sulfur n the fuel,

about how much tha size of solid particlkes (mainly silicon and sand) were
raduced in such treatad marine fusl and if thay will be anough small that we

« MUNOT-NPOEKT
MCMNOJSIHEH TIWaTeNbHO
C MaKCUMarnbHbIM
y4eTOM MOPCKUX
yCIIOBUM Npu
CpaBHeHuM ¢ paboTtomn
Ha CTaHAAPTHOM U

cauld houpe for a less wear rings in the cylinder, obpaboTaHHOM
7. it will be sufficient a standard pup for ‘uel which is already in the system far a

good functioning of TRGA -3G Tonnuee npu
8. for how lang the cffcct of homogenization is visible, after the fuel is retumed ite ~~ BKJTHOHEHUM

tha tank. roMmoreHun3aTtopa

wtat kind of savings of the power ¢an be expected in comparasion with a
convenlional rolary homogenizers

ABurartenb ObICTpee
Bbillen Ha

3hheKTUBHbIN PEXUM
paboThbl

Measurements of the pilat project were carefully performed. they tried to catch as more
similar sea ccnditions in the comparison between the normal and the treated fuel, With
some reascning we can answer al questions as follcws:

NPUPOCT yBENUYEHUS
CKOPOCTHN BpaLLeHU S
Bana coctaBun +1.4%»

1. The homogenizer was oparated periectly the pressure and temperature
differences were expected in the required limits. When you switch to the
homogenized fuel the engine and the whole system were warm faster and
achieved sooner a stable state. which indicates a higher effective power.

2. They wane nct abla to measure directly a fuel consumption, because this would
require the installation of flow meters supplied and retum fuel ta the plant. Also
effective engine power oi torque on the shaft could not be maasured directly and
therefore. is needed a different conclusion about the specitic tual consumption:
the increase in the rotational speed of the propeller in the same quantity of fuel
injected (index = const.; From 480 to 510 min-1, 4 %. From the square propeller

cTp. 3



8. for how long the effcct of homogenization is visible, after the fuel is returned into
tha tank.
8. wtat kind of savings of the power ¢an be expected in comparasion with a

convenlional rotary homogenizers «NPUPOCT yBENINYEeHUSA

CKOpPOCTHU BpalleHMA Bana
coctaBun +1.4% ato
O3Ha4vaeT yBenun4yeHue
3Heprum Ha 8 % vnu
CHUXXeHue yaenbHOoro

Measurements of the pilot project were carefully performed. they tried to catch as more
similar sea cenditions in the comparison between the normal and the treated fual, With
s0me reasoning we can answer at questions as follows:

1. The homogenizer was oparated periectly the pressure and temperature

differcnces were expected in the required limits. When you switch to the
homogenized fuel the engine and the whale system were warm faster and
achieved sooner a stable state. which indicates a higher effective power.

. They ware nct abla to measure directly a fuel consumption, because this would
require the installation of flow maters supplied and retun fuel ta the plant. Also
effective engine power o1 torque on the shaft could not be measured directly and
therefore. is needed a different conclusion about the specitic tual consumption:
the increase in the rotational speed of the propeller in the same quantity of fuel
injected (index = const.; From 490 to 510 min-1, 4 %. From :he sgquare propeller
characteristics (typical graph in the appencixi shows that this means at least 8%
more power and therefore 8% lower specfic fuel consumption, If the direct
measurement of fuel consumption and the effective power of thiz has been
confirmed. this is an extremely positive result,

. Measurement of exhaust emissions have shown that contrary to expectation,
despite the intense combustion and more power oxides of nitrogen do nat
increase but even slightly reduced. Similarly is with the monoxide.

. Measurements of smoke directly in these experiments, on the ship has not besn
measurad, but the comparative photographs were includede in the repart, which
are showing us the significantly less black smoke in the homogenised fuel.
Similarly, as was also found in boiler ooms (they were included in the repont a
comparison of smake after Basch similar procadurs).

. The sulfur in the fuel can not digappear, because it is a basic element. Can be
only binded differently. In the emissions with TRGA- 3G treated fuels are
measured at slightly lower levels, but this can enly be attributed to measurement
methods, which detect less of them. It may be somewhat easier to sulfur

pacxona Ha 8%

N3meHeHne AbIMHOCTH
npoTnBoOpeYnT
oXuaaHuem ot
yBeJin4yeHus
WHTEHCUBHOCTU ropeHus
TOoNnuBa — AbIMHOCTb
CHU3UNachb, Kak
cHusunmcob u CO n NOx

AOKa3aHO yBepeHHoOe
CHNXeHue AbiMma»

cTp. 4



compounds bind (hidden) in the small solid particles such as in a big one. (Total
area of smaller particles may be greater than if the same or even greater weight
to large particles}. Faor the shipowner this is better. Because of some higher
pewer of course the specific values ig / kwh), would be smaller cnes.

6. Attached microscopic image comparison between the original and with TRGA-
3G homogenised fuel shows thal a cavitation reduced lo a few fragments,
approximataly below 4 microns, which is two to three times less than what pass
through a mechanical homogenizers and at least 10-20 times less than the
particles were in untreated fuel. Small pieces of tier 4 microns to wear rings do
have no effect.

7. For a good operation of TRGA -3G is eufficient a previously built supply pump if
the pressure in the system is 6 or mare bars, if not you need to install an
additional pump.

8. In the fue. which is returned back into a buffer tankaf after the homaogenization
the effect remained for several hours.

9. Savings of drive power pumps with TRGA- 3G compared to a traditional
homogeniser in the shown axperiment were not measured. At the University of
Tallinn were measured two to three times the difference in favor of TRGA -3G.
The most important was a low power consumption.

Conclusion:
The use of homogenizers type TRGA- 3G, which has been operating successfully in the

boiler house on the land identified by the current pilot project looks promising also for
the ship and it does nat appear to be any hidden problems.

Miran Zgonik
fii o BPE

« MPUNOXeHHble
CpaBHUTENbHbIE
CHUMKM nop
MUKPOCKOMNOM MeXay
MCXOAHbLIM U
0ob6paboTaHHbIM
TOM/IMBOM NOKa3bIBalOT
yMeHblUeHMe pa3mepa
yactuy B 10-20 pas ...
achheKkT o6paboTku
ANUTCSA HECKONbKO
YacoB... YCTPOUCTBO
TRGA-3G TpebyeTt
MeHbLUe 3Heprum u
ucnosnb3yeTt
CTaHAapTHble HAcOCbI
... U Npu aKkcnnyataumm
3TOMN CUCTEMbI He
OXUAaKrTCA HUKaKne
CKpbITble NpobnemMbl »
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YMeHbIIeHHEe KOJIMYECTBA TBEPAbIX YaACTHUIl, CMOJI M APYTrUX BKJIIOYEHUN B TOIIUBO
NPUBOIUT K :

1. 6os1ee 3pPpeKTUBHOMY CHKUTAHHMIO TOILIMBA U CHUKEHHUIO YIEJbHOI0 PACX01a TOIJIUBA
2. CHIKAeT KOJIMYECTBO HECTOPEBIIUX OCTATKOB, HATapa B IBUIrareJie u
TENJI000MEHHUKE, YTO YBEJUUYNBACT CPEHUH K.IL.JI. JHEPreTUYeCKON YCTAHOBKH B
MEePHOI MKy PEMOHTAMH WJIH OYMCTKOM.

3. CHuxaeT KOJIM4eCTBO AbIMA U BPEeHbIX BIOPOCOB

dupma "Saacke"
COBMECTHO ¢
KHUTAUCKUM
YHUBEPCUTETOM B I.
Jlxumeit
IKCIMEPUMEHTAIBHO
A0KA3AJIM -« IPUPOCT
K. IL. JI. KOTJIAa 3a cYeT

H3MeJIbYCHUS
TomuBa = 303
KJK/Kr»

www.afuelsystems.com/ru/tr
ga/s12.html
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OcTtarok TomiuBa Ha puabTpe

pe3yJabTaThl
HCCJIeI0OBAHNS

IFO180, o6paGoTanHbIe
Ha cucreme PSSEF, 2013 .

JlabopaTropusi KOHIIEpHA
INA, 3arpe6, XopBartusi.

1. OoOpa3sen cjeBa
-MCXO/THO€ TOIJIMBO
2. OOpa3zen mocepeauHe
- 00padoTaHHOeE
TOIJIMBO
3. OOpa3zen cnpaBa
-TOILJIMBO MOCJIe
o0padoTku 3 pasza



OcTarok ToriuBa Ha puabTpe
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20 SR R B S
WD12mm  SS40 x500 50pm
INA industrija nafte d.d. 1078 22 Apr 2013

20kV WD12mm SS40 x500 50pum
INA industrija nafte d.d. 1071 19 Apr 2013

Slika 3. SEM mikrofotografija uzorka “0” , povecéanje 500x
Slika 5. SEM mikrofotografija uzorka “5” , povecanje 500x

1. OoOpa3sen cjeBa -HUCXOAHOE TOIJINBO
JJIa00PaATOPHbIN (PUJILTP MOJTHOCTHIO 32COPEH OCTATKAMM TOILJIMBA

2. Oo0pa3sen cnpaBa -TOILTMBO MOcJe 00padoTku 3 pa3a
JIa00pPaATOPHbIN (PUJIBTP YUCTHIN — HA (OTO — BUAHA CTPYKTYpa puabTpa
U OTAEeJbHbIC YACTHIBI. ..

Bce ¢pororpaduu caenanbl Ha JITEKTPOHHOM MUKPOCKOIE HEHTPAJIbHOMI
Jadoparopun konuepHa INA, 3arpeo, XopBarus
yBesanuenue 500 pas.
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Separation of sediments from HFO - hot filtration of fuel

with chloroform on a nitrocellulose filter 0,45um

Ref. Ref.No. | Sample | Massof | Mass of Mass of Mass of Mass of
Number of of HFO HFO filter fil.paper+ | particles particles
of Laboratory | (ml) sample | paper(g) | particleson | onFilter | (mgonkg
Sample (g) paper (g) | paper(g) | of HFO)
0 GK12-260 | 150 244,92 0,1072 0,1096 0,0024 | 9,8 mg/kg
2 GK12-261 | 150 244,93 0,0981 0,1000 0,0019 | 7,7 mg/kg
5 GK12-262 | 150 245,63 0,1042 0,1057 0,0015 | 6,1 mg/kg
Ovayj izvjesta o ispitivanju odnosi se samo na ispitivane uzorke i NE SMUE Zavat, bez dozvole 73 koji ga je izda0, osim u GUELOSTL
50000388.002.10-00
Refno.:
g " . 50000360-033/13
INDUSTRIJA NAFTE, d.d. FUEL ANALYSIS WITH SEM METHODOLOGY Report: Page:
&m;mﬁﬁa (Electronic Scanner Microscope) 00
Sluzba laboratorijskih ispitivanja IPNP OF SHIP'S HFO RESIDUALS - F RME 180 - A[;‘riilte2:013_

After the filtration process 3 dry residual on the filter paper were obtained (Photo 2), those are analyzed
with electronic microscope. Samples were steam processed with gold, and then analyzed using scanning

electronic microscope JEOL JSM-6510 LV. Several micro photography were taken.

The EDX analysis is maiden (identification of peaks of the energy spectrum of X-radiation) for individual

particles using Oxford INCA X-act.

Oopasen 0 —
BEC YaCTHIl HA
¢puabTpe 9.8 Mr/Kr

Oobpasen 0 —
BEC YACTHII HA
¢uabTpe 6.1 Mr/Kr

CHUKeHHe HA
«— 38%»

1. O¢punuanbHoe
3aKJIIOYeHUe
Jadboparopuu
koHuepHa INA,
3arpe0, XopBarus

WWW.energy-saving-
technology.com/docume
ntation/ship/INA HFO

eng.pdf
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http://www.energy-saving-technology.com/documentation/ship/INA_HFO_eng.pdf

Sample received: 11.04.2013

Lab. ID number: 1130001148 Fuel sample F-RME180 Date: 7.5.2013 06 pasusl Oﬁp 260TAHHOLO
Analysis ordered by: BIMONT d.o.o.

PO S g www.energy-saving-technology.com Toniuea RME180
For: Mr. Trost, Mr. Stok yepe3 7-15 nHeu mocJie

Property Unit Test method Date xecaesrt:;my 0 1 2 Oﬁp aﬁ OTKM CHIKEHHE
Density at 15°C | kg/m3 ENISO 12185:98 | 17413 | 1.2 9422 | 939.7 | 939.7 | 939.7 _ 0
Density at 50 °C | kg/m3 ENISO 1218598 | 17413 |12 9192 | 916,6 | 916,6 | 916,7 BA3KOCTH Ha 10 A)
Viscosity at 50°C | mm/s2 EN ISO 3104:98 19413 [ 5.2% 1447 | 1339 | 1396 (1228 | @
Carbon residue | %(m/m) | ENISO 10370:98 | 17.4.13 | 0,59 7,29 752 680 |716 | e
Ash content % (m/m) | EN ISO 6245:03 23413 | 0,003 0,029 | 0,026 | 0,027 | 0,036
Water content % (m/m) | ISO 3733:99 18413 [ 0.1 0,60 <005 | <0,05 | <005 | ® I/IHTepeCHbI }lpyrne
(by distillation)
Pour point °C ISO 3016:96 16413 |3 15 9 6 9 @ HOKa3aTeJII/I, a4 UMCHHO
Heat of MJ/kg ASTM D 4868:10 | 7.5.13 0.07 40,76 | 41.10 | 4140 | 4109 | ®
combustion - net
Water and %(V/V) | ISO3734:97 19.4.13 | 0,10 0,50 0.50 0,10 0,10 1 CHI/I)KGHI/IG TCMHGpaTypI)I
sediments '
(centrifuge)
Vanadium mg/kg PML.1.14597:97 75.13 9 87 86 86 86 TequeCTH Y 1 5 I[O 6 | 9
content T
Nickel content mg/kg PML.I1.14597:97 | 7513 |6 30 29 29 29 3 : YBCJ_II/IIICHI/IG TCHHOTBOPHOH
tand 1
-t | o | | A CIOCOOHOCTH
¢ 40.7 1o 41.4 MJ/kg
Not accredited
Flash p;int, °C ENISO 2719 1285 | 1185 | 1165 | 1605 | ® 4. CHUKEeHUeE TeMIIEpaTypbl
PM - info
Elements, BCIIBINIKU € 128.5 10 116.5
WD-XRF
Sulphur %(m/m) | PML.0716.+18. 1,553 | 1,528 | 1,521 | 1,540 rpaH}ICOB
Aluminium mg/kg PML.0716+18. 5 <1 2 3 ®
i mgke | PMLOTI6IE, T 5. CHmkeHue B 2 pa3a
Tron mghkg | PMLO716+18. 23 122 24 |28 KOJIMYECTBA YJIOBJICHHBIX
mg/kg |
qaCTull aJIIOMUHUA 1 KPCMHMUSIL.
Analysis Supervisor Head of Laboratory
Andreja Gregorc. dipl.ing. Manja Moder, M.Sc.Chem.
PETROL, d.d., Ljubljana LABORATORY PETROL Jlaboparopusn JIwosHa,
Zaloska 259, 1260 Ljubljana, SLOVENLIJA, tel.: +386 1 586 35 00, fax.: +386 1 586 35 02 C.]IOBeHI/IH 20 13
, L]

Legend :
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P deKT yBesnueHUsI KAJOPUINHOCTH MOKa3bIBAOT aHau3bl PYK/] 2013 rox — ucxoaubii
Ma3yT — 00BOAHEHHOCTh 2.8%, 00padoTaHHbIil Ma3yT — 6.9%, HO KAJOPUITHOCTH MOYTH
paBHa. Ilepecuer nokaspiBaeT yBejin4eHue KajopumHocTu HA 4.29%. Ho npogosxum ...



Cucrema PSSF
JAPOOHUT axe
BOJIOKHHUCTbIE
YacTuIbl B
KopadeJbHOM
TOILIMBE ...

DoT0 —
Jadoparopus INA,
3arpe6, XopBarusi.

YBeqmuenue
5000 u 4000 pas.
DJ1eKTPOHHBII
MHUKPOCKOIIL.

0x

Bce pexkBU3UTHI
JadopaTropuu MOryT

SN

m ooy | OBbITH NPEAOCTABJICHBI
) ! !. ' i

SEl  30kV WD12mm SS30 x4,000 S5um
INA industrija nafte d.d. 1060 18 Apr 2013

SEM mikrofotografija “vliaknaste* cestice iz uzorka “2”, povecanje 4.000x



8.12. BJHAHUE éAl‘Pﬂ3HEHHOC‘l‘H AUSEJNBHOTO
TONJAHBA HA CPOK CAVXBH
NAYH)XEPHOR NAPHI A H3EAA

U35 U DEPXHENO NOPHIHEBOTO KOJNBUA

—

CKOPOCTH H3HOCA
p WacTul, Coaepaanue MeXani- ] 7
g tanbuon nopiEesoro
geck®x npmeecedt, % rnﬁl&u, /o il
0,027 2.1 3,1
0,1 0,35 g
0,176 —
Kncenes M. M,

K 44 Tonagero-cMasounble Mar:ipnanu BAA CTPOUTEb-
g;llx mawny: Cnpasounuk. — M.: Crpofiuszaar, 1988, —
C.: HA.

ISBN 5-274-00040-1

TMpuseneutr ocHOBHNS CBOMICTBE TONAHBHEY B CME30YHBMX Ma-
TEPHAA0B, DPHIBHE HMX HIMEHEHHR, & TaKXKe CBEACHHR O Npume-
HeHHH B CTPOMTEAbRMIX MawnHAX. PaccMOTpeNn METOAH BOCCTA-
HOBJCHHA H KONTPOAR KawectBa Hedrenpoaykton, Hasoxenw so-
Npacis  COBPEMEHHOro  OOecHeqeHHR  CTPOHTEABHMX  MaWHH
TONAHBOM H CM3IZ09ULIMH MaTepuanaMH, HIBH CBeaEHHA O npa-
BHAZX XPaHeHHA, YIeTa 4 HOPMHPOBAHHA PACX0AAa TONAHBA H CMAa-
SOYHBIX MaTePHANOS.

Ias naMeHePHO-TEXHRIECKHX PASOTHHKOB NPOCKTHEX & CTPOH-
TEABHNX OPranH3aunf,

. 3204010000—508
= K—sman—s 7% BBK 3865
™" ISBN 5-274-00040-1 © Crpofusaar, 1988
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Cnpasounuk ['oproue
CMAa304HbIX MAaTEpPHAJIOB,

m3nanune CCCP

« BJIMSIHUAE 3arPSA3HEHHOCTH
AU3eJIbHOI0 TOIJIMBA HA
CPOK CJIY:KOBbI ILIyH:KEPHOU
napsl (THB/I) qu3eabHOro0
ABUTATEJIS »

Cpok ci1yx0bl 1U3€J1bHOT0
JABUTaTeJIsl HA
ABTOMOOMJIbHOM JAM3eJIbHOM
TOILIMBE :

1. 0e3 puasrpauuu = 100%
2. npu puabTpanuu
(M3MeJIbYeHUH YACTHIN) A0 S-
7 mxm. = 850%

CreneHp U3MeEJILUYCHUSA
yactul cucremoi PSSF
= 4-5 MKM.



CyToyHble 06beMbl NPOM3BOACTEA NEperpeToro napa u
| notpebneHna masyra Ha Kotne Ne5

3 / Rl R e B e e - 9pa TRGA-2-15G Mokasarenu nocne yCTaHosku romorexusaropa TRGA-2-15G
burning black oil after SRS QiEsie GPR AT 2 v N R 2 No5 CHAUD-5 / koten Ne5
_proce.ssil_’l.g TRGA R (S R - . IS |cons.specifique Date / _ /COﬂS-SDéCiﬁQ
time of ignition from a ik e Vs o | /) ccrooi ate mazout / masyr  |vapeur el

match - 4 seconds SIS X v o burning black oil prior SRR | 0acxon masyTa (o 30 | ygenssii
3 \ X to treatment DRI {ke/8) {m3) 1 ) pacxoa
time of ignition of the LR, 72578 01.09.2010
match 16 seconds SESES 72,384 02.09.2010] 84 | 811 [ 1006 | 80577
7 72.472 03.09.2010] 207 | 1998 | 2866 | 69,698
72,340 04.09.2010] 211 203,6 | 2904 70,115
73.052 05.09.2010, 214 206,5 | 2939 70,265
72,971 06.09.2010] 221 2133 | 2954 72,195
72,936 07.09.2010] 221 2133 | 3025 70,501
74,828 08.09.2010f 220 212,3 | 3016 70,391
77,254 09.05.2010, 219 211,3 | 3003 70,375
74,284 10.09.2010] 219 211,3 | 3017 70,048
74,938 11.09.2010] 217 2094 | 2997 69.872
74,684 12.09.2010] 220 212,3 | 3014 70,438
73,486 13.09.2010] 221 2133 | 3030 70,384
73,243 14.09.2010] 221 213,3 | 3026 70.478
73,202 15.09.2010] 219 2113 | 2998 70,492
76,655 16.09.2010] 209 201,7 | 2784 72,444
73,953 17.09.2010] 145 1399 | 1957 71,500
74,231 18.09.2010 o :
73,810 19.09.3010 AsapuiHar oc'rau‘?aua KOTNa 43 33
73,658 30.09.3010]  MoPbisa panHo% Tpyboi 3agHero
72,678 21.09.2010) Fpana-rona
73,209 22.09.2010, 172 166,0 | 2270 73,119
73,205 23.09.2010] 201 1940 | 2778 69,822
73,354 24.09.2010, 202 194,9 | 2798 69,668
www.afuelsystems.com R e 25.09.2010] 200 | 1930 | 2764 | 9,826
) & 26.09.2010f 193 192,0 | 2733 70,265
27.09.2010] 200 193,0 | 2714 71,113
e 28.09.2010] 201 | 194,0 | 2749 | 70,558
SO0 2UT0 e 29.09.2010] 203 | 1959 | 2684 | 72,986
30.08.2010 30.09.2010] 200 193.0 | 2703 71,402
31.08.2010
ynyql.uel-me ropeHuAa Mois /mecsy| 49570 [4783,5[64888,0] 73,719 Mois /mecau | 4242,0 | 40935 [57879,0 70,726
TonAuMBa u 3koHoMuA 4.1% 2,994]r/t

CpeaHee cHUKEHHE YACBHOTO PAcXO/a MasyTa Ha TOHHY NPOU3BEAGHHOTO Napa Ha KoTAe i
. 0

Ha KoThe
DaKTUYECKME NOKAIaHNA NADIMETPOS UIMEPANUCH LTATHLIMMA NDMBOD3MM BXOAAWMMM B HUKHWA yposeHs ACYTMkoTAE:
-pacxoaneperpeToronapa ( ANUBAR)

-pacxoa masyta (KROHNE  UFM 3030K/2MHz)

DacyeT NOCYTOUHDIX BENMUMH NPOUIBOAMACA BEDXHAMYPOBHEM CucTemst ACYTI Kotaa " Honeywell".
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doT0 —
BH3yaJIbHbIC U3MCHEHUS B
JALIMHOCTH 10 U MOCJIe

BKJIIOYeHUuda cucremMbl PSSF Ha

kopaose ( Ocrenae - Pamcreur
aBrycrt 2012 )

WWW . 2nargy.-sayving-technol @y corm

19/08/2012 08:09

19/08/2012 11:37
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paoora cucrembl PSSF na kopaose ( Ocrenae - PamcreuT aBrycr 2012 )
JABHUraTe/; i padoTalT HA MOJHOM X0Ay — AbIMA HET.
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Doto —
pab6ora cucrembl PSSF na

kopaogie ( Ocrenae - Pamcreir
aBryct 2012 )

JABUTaTeJIM Pad0oTal0T HA
MOJTHOM X0y — AbIMAa HeT.

CpaBHuTe 1aThbl M BpeM4 €
npeasiayumum ¢Gporto




IBA OAMHAKOBBLIX KOpao.is, >
OJHOM KOMIIAHUH, HA

OIMHAKOBOM TOILJIMBE

HAa BCTPEYHOM Kypce
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WWW.enetrgy-saving-iechnology.com
22/08/2012 10:03

®oT0 — padora cucTeMbl
PSSF na kopaoue 2012 r.
( Octrenge — Pamcremr )

et
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Pa3sHHIa B JIbIME...
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cucrtema PSSF
MOHTHPYETCS Ha
KopaodJie 1 MOKeT
00CJIy:KUBATHCS CYT0BOH
KOMAaH/10# 0e3 BbI30Ba
CIeNMAJTHUCTOB
MPOU3BOANTEJIS
00opy10BaHUA
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DOTO0 — MOHTAXK CUCTEMBbI
PSSF na xopaotJe 2012 r.
( Octrenae — Pamcreiir )

N3mepuresnbHbie IPUOOPHI

o ‘ \,n, by

18/08/2012 19:23



cucrtema PSSF
MOHTHPYETCH HA
KopaodJie B HECKOJbKHUX
BAPUAHTAX C
HCIO0JIb30BAHUEM

THUIOBBIX
cepTuPUUMPOBAHHBIX
HACOCOB
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HEMHOro 3KOHOMMUKMU
6opToBanA cuctema ynydiieHua ceoiicts Tonamsa PSSF
( pretreatment system of ship fuel ) Ha nposeaeHHbIX McnbITaHMAX NoKa3ana :

1. CHM)KeHune BpeaHbIX BbiIbpocoB 1 Konnuecrtea gbima Ao 10-30%, cHMKeHMe yaenbHOro
pacxoaa Tonauea oT 2 Ao 4 %. MNpamaa MMHMMANbHAA SKOHOMUA TOMNBA, Ha KOpabenbHbIX
NU3eNbHbIX ABUraTenax coctaBuna 415 nntpos B cyTKK (Npm cyTtouHom pacxoaa 20 -22
M.Kyb TonaunBa B Yac.)

2. CHMXKeHue BA3KOCTU TonamBa o 15%, 6e3 ncnonb3oBaHMsA NPMCaAOoK, YTO yaeLlleBAsEeT
CTOMMOCTb 3aKynaemoro Tonamsa.

3. CHU}KeHuMe Koanm4yecTBa TON/IMBa, KOTopoe oTbpacbiBaeT cenapaTtop B LW/1aMOBYHO
eMKOCTb A0 95%. A cnefoBaTesIbHO N CHUMXKEHME 3aTPaT HA ero eXXemeCAYHY0 YTUAN3AUMIO

U opraHnsauuum

1. Mbl meem HeobxogmMmble paspeLlleHna Ha U3roToB/IEHNE U MOHTa)K cuctembl PSSF Ha
Kopabnax ot JIoHAOHCKOro J1101aa, Tak e rotoBATCA AOKYMEHTbI O NePeBOAE HaLLEro
obopyanoBaHuA B pa3psag obopyaoBaHMsa 06A3aTeNbHOIO K YCTaHOBKE Ha Kopabaun

asHoe otanumne PSSF — BbiCOKaa HaaeXHOCTb, AnTenbHaa adpPeKTnBHaA paboTa Ha
TAXENbIX TON/IMBAX, BbICOKOE KayecTBO 06paboTKM pas3/INYHbIX TOMANB, BO3MOXHOCTb
npoBeAeHNA pernameHTHbIX paboT cygoBOM KOMaHAoW 6e3 Bbl30Ba CEPBUCHOM CNYXKObI.



MaBHble OTNN4YKA OT cyuecTByrOLux aHarnoroB

Mopeab TRGA — o0ecnneunBaetr TY JKE cTreneHb roOMOreHM3allMU , KAK M Y
00JILIIMHCTBA POTOPHLIX MA3VTHBIX TOMOT€HHM3aTOPOB — 4-5 MUKPOH.

Nmeet maJblii Bec 10-40 kr, B oTsimuue ot poropHbIxX (10 200 Kr).
3HaYuTEeIbHASA JKOHOMHUS TPAHCIIOPTHBLIX PACX00B M PACX00B HA YCTAHOBKY.

MaJioe 3HepronoTpedjJeHue, KOTopoe Mmo3BoJisieT padoTarb OT HITATHOIO
IIeCTEPEHYATOro HAcoca 0e3 ero CylmecTBeHHO Harpy3ku. MuHuUMAJIbHAsA
IHEProeMKOCTh NMPH YCTAHOBKE J0NOJHUTEIbHOr0 Hacoca — 0,5-1 kBr yac na 1

TOHHY.
MouxeT yCTaHABIMBATHCH B JJUHUIO MOIAYH MA3yTa HA (DOPCYHKH.
He copepKuT caJlbHUKOB U BPAIAKIIMXCH YACTel, He TpedyeT moaBoaa
3JIEKTPUYECTBA, 0€30MaceH.
Juana3oH gaBJjenuii 2-40 arm. /Inanaszon remneparyp 40-250 rpan.
Boicoxkuil aApoosmuii 3pPexT.

Bo3Mo:kHOCTB paﬁoTbI Ha arp€CCMBHbLIX TOILINBAX — KOKCOXUM, PAKCTHOC
TOILIMBO, PA3/IMIHBIC CMECEBLIC TOIIJINBA, MOKET UCITOJIb30BaATHCH I
cCMelIuBaHusA 6I/IOIH/I3eJ'II)HI)IX KOMIIOHEHTOB, COACPRaAIlINX METAHOI U IIEC/I0Yb.
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award for the best realized
project in Ukraine in the field of
energy saving in 2009
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ERHA

diploma for the participation in
the exhibition of the latest
energy saving technologies in
the national Chamber of
Ukraine 2011
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diploma for the participation in
the exhibition Energy
Efficiency, 2011, Ukraine
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diploma for the participation in
the exhibition Energy Efficiency

2010, Ukraine

ward for third place at the
exhibition of the latest energy
saving technologies in the
national Chamber of Ukraine
201

certificate of compliance wa

Russian Federation on module

for creating fuel compositions

and nonchemical treatment of

hydrocarbons 2012

certificate Maritime
Register of Ukraine on
the use TRGA on

certificate Maritime Register of Ukraine on the use
TRGA on marine engines and boiler installations,

201 marine engines and

boiler installations, 2011

Number in the register
of goods and products
in the European Union
on the device TRGA

quality certificate for EU homogenisation TRGA
{quality of production and operation) in 2011

RTN Certificate of the
Russian Federation on
a series of devices
TRGA the right to use
TRGA in high risk
industrial objects of
Russia, Kazakhstan,
Belarus. 2012

Lloyd's Certificate for the right execution of repair
and installation work on the ships of any class,
Slovenia, 2012

Harpaasb! u ceprupukarbl



Pe3ome

1. Cuctema PSSF paspaboTraHa B YKpauHe.

2. Cuctema PSSF npoBepeHa MHOroneTtHeu akcnsiyatauuenm Ha 6onee
yem 100 ob6beKkTax B TeyeHuU 6 ner.

3. Cuctema PSSF npowna nabopaTtopHyro NpoBepKy
ceptuchmnumpoBaHHbIX nadopatopun B CnoseHnn nu Xopsatuu.

4. Cuctema PSSF ycnewHo npoluna TecT Ha HaAeXHOCTb BO BpeMs
12-Tn MeCcAYHOM IKCnnyaTtaumm Ha Kopaone.

5. Cucrema PSSF nmMmeeT nonoxurernbHoe 3akrio4eHne ot MOPCKOro
dakyneTeTta YHuBepcuteTa B JliobnsHe, CnoBeHus.

6. Cucrtema PSSF unmeet ceptudukaunto EC n 3akaHunBaeTtcs ee
ceptudmkaumsa B aHrnmmckom Jinonge.

7. Cuctema PSSF wusrotraBnuBaetcs B CrioBeHUU, NapTHEPCKOM
komnaHuen BIMONT d.o.0., KOTOpass uMeeT BCe Heobxoanmble
cepTudmMKaTbl Ha YCTAaHOBKY 3TOU CUCTEMbI Ha JIIOObLIX KOpabnsx.

8. OdhmumanbHoe 3aKksiyYeHue 06 USMeHeHUUN CTPYKTYpbl TONNuBa
9. OcbmumanbHbIA OTYET O NOJIHbIX UCMLITAHUAX Ha Kopabne.

10. Bbl xOoTUTE ObITb HAWMM NapTHEPOM ?

WWW.enerqgy-saving-technology.com
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