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A) INTRODUCTION

The existing engineering systems for the purification and processing of marine fuels,
we speak about a separators and filters, at best they reduce the size of components
at 70-100 microns. In addition of separators, in practice are used different ecological
controversial additives, providing a higher quality of combustion.

On the navigation equipment market in the conjunction with the use of separators,
provides and uses a technology of ship homologator on the principle of rotation
which are removed from use by a ship-owners, because of a structural failures,
rapid deterioration, a big energy consumption, and a relatively low productivity and
excessive maintenance costs.

Our bussines partner Andrii Ruban (master of science of system engineering) has
developed a homologator type TRGA 3G. It is a way of controlled hydrodynamic
cavitations and molecular structure of the fuel, which in turn produces a stable
emulsion, lasting up to six months without adding of any additive and that allows a
reliable ignition, fuel conservation, recycling of waste fuel and significantly reduces
toxic emissions into the air. The size of all components, including mechanical and
waste in the treated engine fuel-emulsion amounting on the exit to 3-5 microns.

TRGA 3-G device compared with the existing rotary homologators is not noisy, the
noisy level is 2 to 3 times smaller than in other devices. There are no ultrasound
and infrasound ........ It is a very economical device, the power consumption is
ranging from 0.5-1kw to one tone of product. The productivity of module TRGA 3G
is max 90m3/h for one device. For operation in addition to its own pump, does not
require additional pumps. Steel construction of module TRGA-3G could withstand
high temperature, pressure and aggressive flows, it does not contain any moving
parts, doesn’t have bearings is vibration-free and without seals. There is no
increase in operational vibration. Maintenance costs are irrelevant and time service
of the heavy fuel max is two years or up to 15000 hours. Before the device must be
installed grave fuel filter in the gaps between the elements to 5 mm. If the fuel is
filtered and does not contain resins, coagulate, or solid particles, etc.., the operating
time it will extend for the three operating times and in this case there is no need of
refining fuel. The resource operation of the plant is sufficient and the materials from
which the TRGA-3G is made, are good enough and very resistant. The invasion of
some particulate matter in the area of treatment does not cause destruction of the
homologator. In line fuel delivery devices TRGA-3G worked under pressure up to 40
bar and temperatures up to 250 * C.

The pilot project was carried out in the period of November 2011 to August 2012.
The measurements were done at our request from an representatives and
accredited company RACI Ltd in Ljubljana / Slovenia / EU / and conclusions stated
in the report no. 2012092A dated 07.09.2012 and attachment to a pilot project of
10/10/2012

Stran 3 Bimont d.o.0. - TRGA



The purpose of the measurements that have been made between 19.08.2012 and
22.08. 2012, was to compare the emissions with engine running on fuel oil with
integrated TRGA 3G in settling and buffer tank and without them.

Raci Ltd Ljubljana/Slovenija/EU
Slovenian accreditation

SIST EN ISO/IEC 17025 LP — 076
SIST ENISO/IEC 17020 K - 085
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B) PRODUCTION OF SHIPPING MODULE, INSTALLATION, COURSE OF THE
PERFORMANCE OF THE MODULE

With the purpose of better quality shipping fuel combustion, saving fuel, use unburnt
sediments in so-called“Settling tank" and "buffer tank", waste oil and oily water to
the ship's boilers and the goal of reducing emissions of toxic gases and particles in
the atmosphere, we at BIMONT Ltd. made a shipping module TRGA. The structure
consists of: module TRGA 3G optimized for the necessary working facilities, gear or
screw pump with the associated electric motor, also modified for the necessary
working facilities, electrical power box with associated electronics, pressure gauges,
sensors, fuel filter with filter cartridge from 2 - 5mm, depending on the fuel type or
on the size of the unburnt sediment and other ingredients, contained cultivated fuel,
valves, flanges, seamless pipes with bends, screws, washers and other filler
material, if necessary. The installation of the shipping module TRGA, in order to
carry out of the fuel recirculation on the "settling tank,"” the way input and output
connections of shipping module TRGA on that tank. The fuel is driven by an
appropriate pump through the module TRGA-3G and is coming back worked in the
settling tank and than through the main engine fuel line is again coming back for
treatment in other shipping module TRGA, which also includes a device TRGA-3G,
which is in the form of circuit-bypass mounted in front of the fuel tank in the back-
buffer tank. The purpose of the reprocessing fuel already treated, is providing or
maintaining the quality of fuel or. complete destruction of heavy grades of fuel and
thoroughly reduce emissions of toxic substances into the atmosphere.

It should be noted that the shipping module constructed TRGA operates under its
own pump and not on the basis of pre-built pump in the yard. It should also be noted
that the fuel takes place on a parallel line made the flow of fuel to the diesel engine
which is a condition that needed immediate effect and shipping module TRGA is not
dependent on the amount of fuel used by the engine but-scale quantities of fuel in
the tank, settling tank, and only "part" of the engine.

It is the reason that cause the need for efficiency in the processing of "settling
tank," from 6 - 40m3 / h but our shipping module TRGA in the phase of undeniably
excellent and allows.

Shipping module TRGA operates on the "back-tank buffer tank" and in this
context it is sufficient processing efficiency of 3-5m3 / h and our shipping module
TRGA also allows.

Some viable comments:

*Shipping module TRGA is not installed in the "factory” fuel feed line to the ship's
engine, but it is installed in the settling tank and buffer tank. The reason is the
independence of the consumption of fuel

* Last made shipping module TRGA operates starting with 5-6 atmospheres

* The duration of the operation of the ship module TRGA is up to 15 000 hours. We
estimate that, depending on the material of manufacture shipping module TRGA
operating life is satisfactory and sufficient

* When the marine engine is switched off, our shipping module can also be
excluded.
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Photo 1: PHOTO OF TRGA-3G-10

Photo 2: PHOTO OF THE MODULE TRGA MOUNTED ON SETTLING TANK
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PhO_tO 3: PHOTO OF THE MODULE TRGA MOUNTED ON BUFFER TANK
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Photo 4: DRAWING PRINCIPLE FOR MOUNTED MODULE TRGA
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C) THE CERTIFICATION PROCEDURE OF SHIPPING MODULE TRGA

Shipping module TRGA,wich design includes a homologator type TRGA-3G,gear or
screw pump with associated the electric motor,supply electric boxand associated
electronics,manometrs,sensors,heavy fuel oil filter with filtered insert about 2-
5mm,valves,flanges,seamless pipes with bends,bolts and seals,a marine
equipment,wich can be installed on a ship voluntarily!!

For the installation is required the approval of the Flag State Administration in
accordance with international regislation-Directive 2009/21/ES and does not
represent the MED-Marine Equipment from the Directive 96/98/EC updated by
Directive 2011/75/ES or is not classified in the MED-Marine Equipment
Directive,wich covers those Types of marine equipment necessary for installation
within four (4) international conventions,developed by IMO,namely:

Loadlin, Solas 74,Marpol 1973,Colregs 1972.

Homologator type of TRGA-3G is certified in accordance with the Pressure
Equipment Directive PED 97/23/EC,wich does not apply to prescribed shipboard
equipment is required for installation above the approval of the Flag State
Administration.

Other specified construction equipment of shipping module TRGA, is at the request
of the manufacturer's certified by an accredited certification office and meets the
prescribed standards of CE.
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D) SPECIFIC RESULTS FROM THE PILOT PROJECT

At first it is necessary to say that we decided to made testing on ro-ro ship
"Larkspur",because of a long business cooperation with companies
TransEuropa Shipping Lines Ltd. from Koper / Slovenia, with fleet managers
and area navigation "Larkspur" (Ostend-Ramsgate B GB), which in
accordance with Annex VI of MARPOL IMO-2008 and Directive of the
European Parliament and of the Council 1999/23/EC, defined as an area of
control permitted sulfur content in marine engine fuel. In the process of
adopting the EU bodies, the update / adaptation of Directive 1999/23/EC Annex
VI of the MARPOL Convention, under which the maximum permissible sulfur
content of marine fuels in the Baltic and North Sea and English Channel first
reduced by 1%, from 01.01.2015 (for passenger ships from 01/01/2020) and
0.1% (the current limit is 1.5%). The maximum permissible sulfur content in
fuels of the vessels in other areas first fell to 3.5% from 1.1. 2020 to 0.5%.
Maximum permissible sulfur content in fuels for passenger ships in the
territorial sea, exclusive economic zones and pollution control zones would
be reduced from 1.1.2020 to 0.1% (the current limit is 1.5%). The proposal
introduces the possibility of using a greater range of methods to reduce the
emissions of sulfur oxides. Results from the pilot project give concrete
answers to the IMO and EU norms, or the possibility of applying
hydrodynamic cavitation in the technological process of reducing SO2
emissions.
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RESULTS OF THE USE MODUL - »TRGA« ON MAINE ENGINE

DATA WAS OBTAINED ON RO-RO SHIP LARKSPUR
TEHNICAL DATA RO-RO SHIP »LARKSPUR«

Marine Company Transeuropa Shipping Lines Ltd
(Transeuropa Ferries) Koper Slovenia

www.transeuropaferries.com
Director — engineer Rihard Stergulc

Picture 5: Ship: Ro-Ro "Larkspur"

Table 1:Larkspur

- Length (metre) 143.85
- Beam (metre) 20.5
- Gross tonnage (tons) 14458
- Number of passenger 1155
- Number of cars 127
- Number of accompanied vehicles 58
- Lanemeters (meter) 1070
- Maximum speed (knots) 18
- Engine power (bhp) 12000
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Graph 1:.SMOKE EMISION NON TREATED FUEL IFO 120 cst.
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CO = 384.581 NO = 899.84 SO = 239.9

Table 2: MEASUREMENTS OF DAY 19.8.2012
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WORKSHEET : meritve2323

Recording Date :19.8.2012, 7:17:19

Block Length  :10
Delta : 4 sec.
Number of Channels : 13

Elapsed Time[s] 1208190717.dat[] NO[] SO2[] ©21[] |CO2[] 'CO12[) CO13[] ©22[] |023[] TOC[l Tdpll Tok[V] obt[]
9:24:07 379 919 238 12,9 61 004 395 12,7 13,22 0 o -5 40
9:25:07 387 899 240 12,9 61 004 401 127 13,17 0 o 75 40
9:26:07 381 898 239 12,9 61 004 406 12,7 13,16 0 0o -5 40
9:27:07 378 904 239 12,9 61 004 402 12,7 13,22 0 o -7 40
9:28:07 393 899 240 12,9 61 004 401 12,7 13,12 0 o -5 40
9:29:07 384 895 240 13 61 004 408 12,7 13,18 0 o 75 40
9:30:07 379 895 2420 12,9 61 004 405 12,7 13,16 0 0o -5 40
9:31:07 385 886 243 129 61 004 401 12,7 13,11 0 0o -5 40
9:32:07 380 886 243 12,9 62 004 402 12,6 13,13 0 o -5 40
9:33:07 378 904 241 12,9 61 004 401 12,6 1313 0 o 75 40
9:34:07 375 903 281 12,9 61 004 396 12,6 13,17 0 0o -5 40
9:35.07 380 895 242 13 61 004 395 12,7 1321 0 0 75 40
9:36:07 380 896 239 13 6 004 398 12,8 13,25 0 o -5 40
9:37:07 372 907 239 13 6 003 398 12,8 13,29 0 o 75 40
9:38:07 376 908 240 13 6 004 393 128 1324 0 o 75 40
9:39.07 386 895 238 13 61 004 398 12,7 1323 0 0o -5 40
9:40:07 386 908 240 13 61 004 403 12,7 13,26 0 o -5 40
9:41:07 391 900 241 13 6 004 406 12,7 13,23 0 o -7 40
9:42:07 386 915 239 13 6 004 410 127 1321 0 o -5 40
9:43:07 384 902 239 13 61 004 405 12,7 13,21 0 0 -5 40
9:44:07 380 893 240 13 6 004 405 12,7 13,24 0 o -5 40
9:45:07 385 906 236 13 61 004 403 12,7 13,26 0 o -7 40
9:46:07 384 906 237 13 61 004 405 12,7 13,23 0 o -5 40
9:47:07 388 910 240 12,9 6 004 407 12,7 13,18 0 0 75 40
9:48:07 376 907 240 12,9 6 003 405 12,7 13,27 0 o -5 40
9:49:07 386 914 239 13 6 004 398 12,7 1323 0 0 75 40
9:50:07 394 917 238 13 61 004 401 12,7 13,25 0 0 -7 40
9:51:07 398 910 240 12,9 61 004 410 12,7 13,23 0 0o -5 40
9:52:07 390 911 2420 12,9 61 004 417 12,7 13,21 0 0 75 40
9:53:07 382 883 241 12,8 61 004 411 12,7 13,14 0 0o 75 40
9:54:07 397 880 242 12,8 61 004 408 12,6 13,09 0 0 -7 40
9:55:07 385 877 246 12,8 61 004 412 12,6 13,18 0 0o -5 40
9:56:07 374 888 240 12,9 6 003 406 125 13,29 0 o -5 40
9:57:07 383 920 238 13 6 004 400 12,6 13,24 0 0 75 40
9:58:07 391 909 239 12,9 6 004 405 127 1322 0 0 -7 40
9:59:07 395 907 237 12,9 6 004 411 12,7 13,24 0 o -7 40

CO = 384.581 NO =899.84 SO =239
Graph 2: SMOKE EMISION TREATED FUEL IFO 120 cst. WITH TRGA
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CO=3371 (-1 .34%) SO =238.3 (+1.65%) NO = 855.18 (-4.96%

Table 3: MEASUREMENTS OF DAY 21.8.2012
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DASYLab - V 9.00.00
WORKSHEET

: meritve2323

Recording Date :21.8.2012, 13:57:41

Block Length  : 10
Delta : 4 sec.
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Elapsed Time[s] 1208211357.dat []

16:49:09
16:50:45
16:52:21
16:53:57
16:55:33
16:57:09
16:58:45
17:00:21
17:01:57
17:03:33
17:05:09
17:06:45
17:08:21
17:09:57
17:11:33
17:13:09
17:14:45
17:16:21
17:17:57
17:19:33
17:21:09
17:22:45
17:24:21
17:25:57
17:27:33
17:29:09
17:30:45
17:32:21
17:33:57
17:35:33
17:37:09
17:38:45
17:40:21
17:4157
17:43:33

342
343

344

367
331
360

346

333
321
321
340
346
346
333

345

330
323
318
327
344
344
346
344

342

331
333

328

333
351
330
338
333
340
330
336

NO )

869
864
871
857
845

857

860
856
859
857
854
861
860
858
860
857
861
856
856
864
857

859

855
853
842
845
854
854
849
852
854
852
850
842
853

s021]
238
236
238
241
248
238
239
238
238
238
240
239
240
240
234

232

237

238

238
238
237

238

239
238
239
239
238
237
238
238
237
237
239
240
238

021]]
13
13

13

12,9
12,7

13|
12,9

12,9
12,9
12,9
12,8
12,9
12,8
12,9

12,9

12,9
12,9
12,9

12,9

12,9
12,8
12,8
12,8
12,9
12,9
12,9

12,9/

13
13

12,9

13
13
13
13

13

CO = 337.1 (-12.34%) SO =238.3 (+1.65%) NO = 855.18 (-4.96%)

Co2 ]

DN DD

C012(] €O13[] 022]]

0,03
0,03

0,03

0,04
0,03
0,03

0,03

0,03
0,03
0,03

0,03

0,03
0,03
0,03

ol

0
0,03
0,03

0,03

0,03
0,03
0,03

0,03

0,03
0,03

0,03

0,04
0,03
0,04
0,04
0,04
0,04
0,04
0,04
0,04

347

352

355
355
366

351

364
345
334
329
335
348
360
355

3

0
130
324

334

344
360
366
360
357
355
348
344
340
350
362
347
350
347

348

347

12,5
12,5

12,5

125
12,4
12,3

12,4

12,4
12,4
124
124
12,4
12,3
12,3
19,6
20,5

20
13,7

12,5

12,4
12,5
124
124
12,4
12,4
12,3

12,3

12,4
12,4
12,4
124
12,4
12,4
124
124

023]]
13,17

13,23
13,21

12,97
13,22

13,2
13,24
13,24
13,27

13,13
13,3

131
13,19
13,19
21,09
20,92

13,5
13,26

13,2
13,22
13,26
13,19
13,19
13,21
13,13
13,12
13,18
13,14
13,11
13,16
13,19
13,15
13,06
13,12
13,09

TOC[]

o

OO 0000000 O0COO0OO0O0O0O0O0OCOO0O0O0CO0OO0OO0O0CO0O0O0OCO OO O

Tdp[l Tok[V] obt]]

C 0000000000000 O0O0O0O0O0O0O0O0OCOO0O0O0CO0O0O0COO0OCO o

-75
-75
=75
-75
-75
-75

275

-75
75
75
-75
-75
-75
-75
=75
-75
-75
-75

275

-75
75
-75
-75
-75
75
-75
=75
-75
-75
-75

275

-75
-75
75
-75

40
40
40|
40
40
40
40|
40
40
40
40
40
40
40
40
40
40
40
40|
40
40
40
40
40
40
40
40|
40
40
40
40|
40
40
40
40

Bimont d.o.o. - TRGA

Stran 14



GRAPHS BELOW SHOW HOW TIME FROM START-UP TO STABLE WORKING
OF MAINE ENGINE IS REDUCED IN THE LEVEL OF FUEL TREATMENT

Graph 3: NON TREATED FUEL IFO 120 cst.
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Graph 4: TREATED FUEL IFO 120 cst.
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Table 4: OVERALL RESULTS OF THE USE MODUL - »TRGA« ON MAINE
ENGINE

Operatio on NON Operation using
treated fuel IFO 120 module TRGA
cst.
Exhauste gas temperature 325 368
(st. C) 326 370
337 370
Level CO 100 % -10/-14.97 %
Level SO 100 % -02/+1,7%
Level NO 100 % -4,49/-6,25 %
INCREASE
ME REVOLUTION 100 % + 4,08 %
FUEL SAVING 0 35/40%
100 % At startup — less for
Visual amount of smoke At startup — a lot of 30 %
smoke
Amount of fuel sludge from 0.692 ton. per day
separator Of which the less 2,07 %
fuel 415 kg
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Picture 6: REVOLUTION OF MAINE ENGINE WORK WITHOUT MODULE TRGA
(NON TREATED FUEL IFO 120 cst.)

<=
\\‘

-
@ o osaa

Stran 17 Bimont d.o.0. - TRGA



Picture 7: REVOLUTION OF MAINE ENGINE WORK WITH MODULE TRGA
( TREATED FUEL IFO 120 cst.)
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PICTURES OF FUEL HFO 380 IN COMPARISION WITH HAIR

Picture 8:UPPER PICTURE NON TRATED FUEL ,LOVER PICTURE TRATED
FUEL WITH TRGA

Stran 19 Bimont d.o.0. - TRGA




Picture 9: SAME PICTURE OF DIFERENT FUEL NON TRATED AND TRATED
WITH TRGA

NON TREATED TREATED WITH TRGA

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

mazut M 100, after
: processing at TRGA, focal
S L : ? ratio - 60

Coal tar, the original
standard, focal ratio - 60

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

flooding
coal tar
before and
after
treatment
ratio - 60

coal-water
emulsion -
before and
after
treatment
ratio - 60
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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

Annex 1: Validation of test results by the fleet manager TransEuropa Shipping
Lines Mr. Eng. Rihard STERGULC

Operation on

Using module

Using 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% -38-64% -6.47-1039% | -10—-14.97%
-5.27-6% -12.34 - 13.67
Visual amount 100%
of smoke - at startup —
alot of smoke | atstartup —less | atstartup — | atstartup —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
temperature of 85 to 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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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 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.o.
(Transeuropa Ferries) Koper Slovenija
www.transeuropaferries.com

Direktor — ing. Rihard Stergulc
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Annex 2: Report

1. Monitoring report of emmissions to atmosfere; object: Left exhaust of ro-ro ferry
Larkspur is published on www.bimont.si
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