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Grab Sampler or
Watercut meter

Mixing Element Water/Qil

Bottom Water
Fig 1.0 Bottom Water in Crude Oil
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original highly
viscous oil
addmves

AS asphaltene solvent/ dispersant
WS wax solvent/dispersant
PPD wax crystal modifier
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O0OpatoTAHHOE ChIPbe - HeyTemmant nocne
TOMOTEHIT3aLIIIT

IcxogHoe ChIpbe - Heqnemnam OTKPEBITOIO XpaHCHHA.
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original
product - oil
slucige before
treatment

oil slucige
after
treatment

/ru/trga/s158 html

HEMTAHOM
wnam
nocne
obpadtoTKkn



http://www.afuelsystems.com/ru/trga/s158.html



http://www.afuelsystems.com/ru/trga/s158.html

t o c 7 -

* *

tocc’c“omo’“ mo ¢* hh
* - <

m X

www.afuelsystems.com




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

mazut M 100, after
processing at TRGA, focal
ratio - 60

Coal tar, the original
standard, focal ratio - 60

Coal tar, after treatment for
TRGA, focal ratio - 60
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flooding
coal tar
before and
after
treatment
ratio - 60

coal-water
emulsion -
before and
after
treatment
ratio - 60
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) 3 *Tuel ships IFO-180, after =
fuel ships IFO-180, original, ) ; processing with TRGA.,

focal ratio - 60

focal ratio - 60
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SElI 20kV WD12mm SS40
INA industrija nafte d.d.

SElI  20kV WD12mm  SS40 50um
INA industrija nafte d.d. 1078 22 Apr 2013

Slika 3. SEM mikrofotografija uzorka “0” , povecéanje 500x
Slika 5. SEM mikrofotografija uzorka “5” |, povecanje 500x
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SElI 20kV WD12mm  SS40
INA industrija nafte d.d.

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




b"""‘:‘ 4 = : ¥
N

L
[y

I
R

S

oo 2

A
ha 4
‘.z{
I
§ \at
B X

F
| g

e s _
SEI 20kV

WD1Z2mm

INA industrija nafte d.d.

Slika 5.

SEM mikrofotografija uzorka “5” , povecanje 500x

SS40




vdzj dz' h jdadj Stdzdyjmlsea O Ise jteH™ 7 yYyOMmlsdy,
ftcdotsundls €

WWjSkdodasdse My deOdeds Istsf dzd o O
mdzd y O4 Is stqQmeaB dzj Metstcjoh dr BGMlsOLk
J f dzstsB d3j dedzd € j Yylsts ko jdzdydoe O0jls Mmtcj H dzad ?
JtedtsH &j yHE m;@s@&@@d ddzd tydmlss ts?2.

sdzd 1 OjIs Ctsdzdyj Mlsoats HT BO d otcj HdZr = ¢

oONI ~S OS>
T @HxXxgogo
NS0 F 9

— G—. Q. G—. 0 O

&
S-S 0=g0 088

¥
£
&
O
=

Istsf dzd @ © = 3
Cry/ Sce

www.afuelsystems.com/ru/tr
ga/sl12.html



http://www.afuelsystems.com/ru/trga/s12.html
http://www.afuelsystems.com/ru/trga/s12.html

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

Ovaj izviestaj 0 ispitivanju odnosi se samo na ispitivane uzorke i NE SMUE Zavati, bez dozvole 72 kojf ga je izzkao, osim u GUELOSTL

50000368.002.10-00

Ref.no.:
g "n 50000360-033/13
IHOUSTRIJA NAFTE, d.9. FUEL ANALYSIS WITH SEM METHODOLOGY Report | Page:
= i T (Electronic Scanner Microscope) 00 5125

Sektor za upravijanie i inZenjering polja . i :
Sluzba laboratorijskih ispitivanja IPNP OF SHIP'S HFO RESIDUALS - F RME 180 s A[;zraifez.m&

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.
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CyToyHble 06beMbl NPOM3BOACTEA NEperpeToro napa u
" notpebneHus masyTa Ha Kotne Ne5

: ) : 4 v . SR Bpa TRGA-2-15G Moka3zarenu nocne yCcTaHosK1 romoreHusaropa TRGA-2-15G
burning black oil after "\ 3 o X NSO Se o S P J - SR n Ne5 CHAUD-5 / koten N25

processing TRGA o R N R AN e L [cons.specifique cons.spécifiq

time of ignition from a i I A I PR s R | /ynensuoi Date/ | mazout/masyr |vapeur/) =
match - 4 seconds /RN P SR SRR burning black oil prior pacxoa MazyTa ol 80 | yaensusii

' ' L to treatment (/) {m3) () (t) pacxoa

time of ignition of the ‘ 72,578 01.09.2010

match 16 seconds % 72.384 02.09.2010] 84 | 811 | 1006 | 80577

of 72,472 03.09.2010f 207 199,8 | 2866 69,698

72,340 04.09.2010f 211 203,6 | 2904 70,115

73,052 05.09.2010f 214 206,5 | 2939 70,265

72,971 06.09.2010| 221 213,3 | 2954 72,195

72,936 07.09.2010] 221 213,3 [ 3025 70,501

74,828 08.09.2010f 220 212,3 | 3016 70,391

77,254 09.09.2010| 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] 221 213,3 | 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] 145 139,9 | 1957 71,500

74,231 18.09.2010

ABapuitHan 0CTaHOBKa KOTAa U3 33

73,810 19.09.2010 S
73698 20.00.2010|  MoPbIsa 3KpaKHOi Tpy6bi 3aaHero
72,678 21.09.2010 WAHBIONIA
73,209 22.09.2010) 172 | 166,0 | 2270 | 73,119
73,205 23.09.2010] 201 194,0 | 2778 69,822
TR, (AT 73,354 24.09.2010] 202 1949 | 2798 69,668
www.afuelsystems.com it 25.09.2010) 200 | 1930 | 2764 | 69,826

26.09.2010] 199 192,0 | 2733 70,265

27.09.2010] 200 193,0 | 2714 71,113

i 28.09.2010] 201 | 194,0 | 2749 | 70,558
U opa 29.09.2010] 203 | 1959 | 2684 | 72,986
30.08.2010 30.09.2010( 200 | 193,0 | 2703 | 71.402
- , 31.08.2010
X . ) e . . o h ) e . | Mois /mecay]| 49570 | 47835 [64888,0 73,719 Mois /mecau| 4242,0 | 40935 |57879,0[ 70,726
toc 7 ~ ‘H o e o a 2,994]xr/t
e * - * |CpegHee cCHUXEHHE YACNBHOrO PacXo4a MazyTa Ha TOHHY NPOU3BEACHHOrO Napa Ha KoTae -

D3KTUYECKME NNOKAIAHMA NADAMETDOE UIMEDANMCH LUTATHBIMM NPUBODAMM BXOLAWMMM 3 HUKHIIA yposeHs ACYTTIkOTAE:
-pacxoaneperpeToronapa ( ANUBAR)

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

PacyeT NOCYTOUHbIX BENMYMH NPOM3BOAMACA BEDXHUMYDOBHEM CucTemMnl ACYTI Kotaa " Honeywell".
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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
the standard
fuel

Using module
TRGA only on
the buffer tank

Using module
TRGA only on
the settling
tank

Using module
TRGA on the
buffer tank and
on the settling
tank

The main observed effects

Flue gas
temperature 325 356 353 368
St. (O) 326 356 347 370
337 357 353 370
Level CO
100% -3.8-64% -6.47-10.39% | -10-14.97 %
-5.27 — 6% -12.34 — 13.67
Visual amount 100%
of smoke at startup —
alot of smoke | atstartup — 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 -+

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.
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Analysis of the documents - modify the properties of heavy hydrocarbon fuels

shipboard fuel N formal original 1 2 3 4 comment
IFO-180 (INA HR) standart | sample
density at 15 °C 1 | kg/m3 <=991 947.6 945.7 | 945.7 | 948.1 | 949.6 agree
kinematic viscosity at 50 °C | 2 | mm2/s <= 180 138.5 117.8 | 117.6 | 129.1 | 136 super
aromaticity index 3 | (CCAD | <= 860 820 820 820 821 822 agree
total sulfur content 4 | % mm <=4.5 1.59 1.56 1.57 1.54 | 149 agree
flash-point 5 |°C >= 60 92.0 94 94 >100 | >100 *
amount of sediment 6 | Y%m/m | <= 0.10 0.02 0.05 0.04 0.03 | 0.04 s
amount of coke residue 7 | Yom/m | <=15,0 14.06 8.53 | 8.18 8.19 | 7.63 super
flow point 8 | °C <=30 +30 124 +24 +21 +24 super
amount of water 9 | % viv <= 0.50 0.1 0.05 0.0§ 3 5.6 agree
amount of ash 10 | Y%om/m | <= (.07 0.04 0.04 0.03 0.04 | 0.04 agree
amount of vanadium 11 | mg/kg <= 200 125 122 120 115 | 112 super
amount of sodium 12 | mg/kg <= 50 4.93 7.25 785 | 572 | 534 o
amount of Al + Si 13 | mg/kg <= 50 5 5 5 5 5 agree
energy value 14 | MJ/kg 5 - 41.02 41.02 39,7 | 38.88 agree
standart no add noadd | noadd | +3%w | +6% w




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 earlier, 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 isin
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.o.
(Transeuropa Ferries) Koper Slovenija
www.transeuropaferries.com

Direktor — ing. Rihard Stergulc
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Sample received: 11.04.2013

Lab. ID number: 1130001148 Fuel sample F-RME180 Date: 7.5.2013 o[ BicOL y ' sSBicOB T

Analysis ordered by: BIMONT d.o.o.

T . S Y www.energy-saving-technology.com Is 5 dz&ME280
For: Mr. Trost, Mr. Stok .LLJ tG J.':I.LS 7H dZJ- _"_) -U' B

Property Unit Test method Date ﬁeca;l:la‘inty 0 1 2 . B tg G B .[B H%q q’ J. dZ qc J.

Density at 15°C | kg/m3 ENISO 12185:98 | 17413 |12 9422 | 9397 [ 9397 [939.7 o) w L (_.‘_ -B fm_ﬁq@’ dZG

Density at 50 °C | kg/m3 ENISO 12185:98 | 17413 |12 919,2 | 916,6 | 916.6 [ 916.7

Viscosity at 50°C | mm/s2 EN ISO 3104:98 19413 | 52% 1447 [ 1339 | 1396 | 1228 | ®

Carbon residue | %(m/m) | ENISO 10370:98 | 17.4.13 | 0,59 7,29 7,52 6.80 7,16 ®

Ash content %(m/m) | ENISO 6245:03 | 23413 | 0,003 0,029 | 0,026 | 0,027 | 0,036 1 1 fr] r .
Water content % (m/m) | ISO 3733:99 18413 | 0.1 0,60 | <0.05 | <0,05 [ <005 |® R dZIS J‘ tg J‘ dz H tg E G
(by distillation) U' 1 q’

Pour point °C ISO 3016:96 16413 |3 15 9 6 9 @ B (': G L G IS J‘ dZ ’ @
Heat of MJ/kg ASTM D 4868:10 | 7.5.13 | 0,07 40,70 | 41.10 | 4140 | 41,09 | ®

combustion - net

Water and %(V/V) | ISO 3734:97 19.4.13 | 0.10 050 [o050 |[010 [o.10 1 ] Y dZd )1 J quJ |SJ

sediments

(centrifuge) . . c
\::aldi:lg: mghkg | PML114597.97 |7513 |9 87 86 86 86 Is d Ck ud fl'] s q fl’] 1t

P . . .
!c*loilclk?llcontent mg/kg PML.1.14597:97 | 7513 |6 30 29 29 29 3 - Vo J‘ dzq ucl' dzq cl'

FERAF i shtse detsfls d

Not accredited fr] 4 O . 7 H S 4 1 . £

Flash point, °«C ENISO 2719 128,5 | 1185 | 1165 (1605 | ® 4 . o] dzq )I J, dqu ISJ

PM - info

Elements, Sfr]l]'rhgq‘ fl’] 128

WD-XRF
Sulphur %(m/m) | PML0716+18. 1,553 | 1,528 | 1,521 | 1,540 CtcOH Iz fr] 9
Aluminium mg'kg PML.0716 +18. 5 <1 2 3

Silicium mg'kg PML.0716.+18. 10 4 6 7 : 5 . d dZd )i cl' dZdJ- d

Tron mgkg | PML.0716+18. 23 |22 |24 |24 C 1S dZCf 1{4 fr] s o © [z dzt

mgkg
OfMmls O dzs C
Analysis Supervisor Head of Laboratory -Ll' fr] q .LI d3 q dZ
Andreja Gregorc, dipling. Manja Moder, M.Sc.Chem.
PETROL, d.d., Ljubljana LABORATORY PETROL I O BGtG 0 IS st C{ w .r B
Zaloska 259, 1260 Ljubljana, SLOVENIJA, tel.: +386 1 586 35 00, fax.: +386 1 586 35 02 u dZB (9] J- dzq W ’ 2 O l E
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SElI  30kV WD12mm SS30 x5,000 S5pm
INA industrija nafte d.d. 1058 18 Apr 2013

SEM mikrofotografija “vlaknaste“ cestice iz uzorka “0”, povecanje 5.000x
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