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FUEL CHANGE AUTOMATION PROCESS
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In 2015, Annex VI to the International MARPOL Convention regulated the reduction of sulfur content in fuels
to 0.1% in special areas. If there is no scrubber on board, the ship must switch to light fuel when entering special
navigation areas. Alfa Laval's autonomous control system is designed to facilitate and speed up the process of
switching from heavy to diesel fuel on merchant ships. The effectiveness of this system is beyond doubt, since
the establishment of the operating mode when switching from one type of fuel to another takes approximately
2 minutes. Thus, this system avoids the installation of an expensive scrubber and solves the human factor
problem.
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B 2015 rony B npunoxennu VI x MexxtynapoHoi koHBeHIMH MARPOL GbU10 pernaMeHTHpOBaHO CHHKE-
HUE cojiepkaHue cepbl B Torumee 0 0.1% B ocoObIX paifoHax. [Ipu oTcyTeTBHM Ha CopTy cKpyOOepa, CyIHO
00s13aHO TIEPEHTH Ha JIETKOE TOIUIMBO IIPH BXOXKACHUH B 0cOOBIe pafoHBI IDTaBaHusl. CrcTeMa aBTOHOMHOTO
yipapienust Alfa Laval ripejHazHaueHa 1st oOlerIeHus U yCKOPEHUS IIpoIiecca Iepexo/ia ¢ TSKENoro Ha /-
3eIIbHOE TOIUIMBO Ha CyAax TOproBoro ¢iota. DPPeKTUBHOCTD JAHHOMH CHCTEMBI HE BBI3BIBAET COMHEHMIA, TaK
KaK YCTaHOBIICHHE peKUMa PabOTHI IIPHU IIEPEX0/IE€ ¢ OJHOTO copTa TOIUIMBA Ha JPYTod 3aHUMaeT IIPUOIH3HU-
TEeNBHO 2 MUHYTHL Takum 00pa3oM, 3Ta cucTeMa I03BOIIET H30eKaTh YCTAHOBKY JIOPOTOCTOAINErO CKpyooepa
U PEIMTH IpoliieMy YeIoBeueckoro daxkropa.

KitroueBble cj10Ba: aBTOMATH3aIIMS, COPT TOILIHMBA, O€33KUITAKHOE CYIHO, SKO30HBL, TOIUTHUBHAs cucTeMa, Alfa
Laval.

The struggle for a clean environment is a global
trend that has not bypassed the sphere of ship transpor-
tation. In 2015, Annex VI to the International MAR-
POL Convention regulated the reduction of the sulfur
content in fuels to 0.1% in special areas. This drastic
reduction in fuel sulfur content has forced shipping
companies to decide which way to go. And there are
only two of these ways: the use of low-sulphur fuel or
the installation of a scrubber on the ship and the use of
fuel oil with a high sulfur content. If there is no scrub-
ber on board, the ship must switch to light fuel when
entering special navigation areas. Alfa Laval's autono-
mous control system is designed to facilitate and speed
up the process of switching from heavy to diesel fuel
on merchant ships.

Application of Alfa Laval automatic control
system:

Switching from heavy fuel to light fuel is a
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complex process associated with changes in fuel vis-
cosity, lubricity and combustion quality. Onboard
fuel systems must therefore be adapted to provide
protection for fuel oil injection components. Marine
fuel systems must be equipped with fuel supply ele-
ment protection systems. Coolers are required to
lower the temperature of low sulfur marine fuels so
that the fuel supplied to the engine is of the correct
size. Alfa Laval Automatic Fuel Change System. The
Automatic Fuel Change System is a fully automatic
changeover system that facilitates the use of fuel
while maintaining the viscosity within the limits set
by the engine manufacturer. In the fuel heating stage,
the automatic control system replaces the heating
phase with a cooling phase to keep the separated fuel
at a low temperature and ensure the correct viscosity
[1,2,4].
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Features and Benefits:

— Compliance with new fuel requirements:
The automatic control system allows mechanics to:
= Achicve a simple and fully automatic fuel

change.
= Operation with three different types of fuel.
- Safety
= Automatic control system provides state-of-the-
art change control temperature and viscosity of
the fuel. This allows ensure safe fuel changes
without thermal shock or drop in fuel viscosity.
- Integration
= Uninterrupted communication between the au-
tomatic control system and the fuel preparation
system for an automatic and reliable fuel
change procedure.

= Full compatibility between the automatic con-
trol system and any fuel pump from any manu-
facturer.
- Automation
= Automatic control system ensures fully auto-
matic operation.

= Full control over the process is available from
the remote panel.

= Control of all process parameters allows com-
plete set up transition procedures [1, 4, 5].

Key Components:

— Cooler of the automatic control system.

The automatic control system is equipped
with a heat exchanger using fresh water or sea water
as the cooling medium.

— Mixing valve.

This electrically operated 3-way mixing valve
controls fuel temperature by partially distributing the
amount of fuel flowing through the automatic control
cooler.

- Temperature sensor.

The temperature sensor provides the control
unit with an automatic control system for data on the
temperature of the fuel in the engine. It is installed
next to the engine or on the injection module.

— Changeover valves.

The automatic control system has one three-
way switching valve located before the inlet of the
automatic control cooler. It is also possible to install
two more three-way changeover valves: one fuel
changeover valve at the fuel inlet and one changeover
valve for a third fuel, if applicable [1, 4].

- Control system.
Management and control of the automatic con-
trol system is carried out from the control panel.

Principle of operation:

The operation of the automatic control system
is based on the regulation of temperature relative to
the set value and the control of viscosity, determined
by the viscometer.

— Switching from heavy fuel to low sulfur
fuel.

To initiate the transition from heavy fuel to
low sulfur fuel, the system gradually changes the po-
sition of the changeover valve (V1) from heavy fuel
operation to low sulfur fuel operation. The combina-
tion of valve settings and continuous heating power
control ensures a safe and gradual transition without
the risk of thermal shock.

After the programmable temperature setpoint
is reached, the automatic control system changes the
position of the changeover valve (V2) from preheater
to cooler and starts to control the fuel temperature
during the transition phase using the three-way mix-
ing valve (V3). Continuous control of this 3-way mix-
ing valve ensures the correct fuel temperature and vis-
cosity [7, 8, 9].

— Switching from low sulfur fuel to heavy fuel.

To initiate the transition from low sulfur fuel
to heavy fuel, the system gradually changes the posi-
tion of the changeover valve (V1) from low sulfur
fuel to high sulfur fuel. After the programmable tem-
perature setpoint is reached, the automatic control
system gradually changes the position of the change-
over valve (V2) from the cooling position to the heat-
ing position. Injection is controlled by ramping the
temperature until the operating viscosity of the heavy
fuel is reached [1. 4, 5, 6].

— Operation with three types of fuel.

As an option, the system can operate with
three different types of fuel. This allows you to save
money by using the most suitable fuel at any given
time [10, 11, 12].

Thanks to the graphs, we are convinced that
the main advantage of this system is the time spent
preparing the fuel system. By sending a signal
through the automatic control system, the operation
mode is established on a different type of fuelin 1 -2
minutes.
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Fig 1 - Drawing of an automated fuel system
Designation of system devices 15. Heaters
1. Expendable tanks for heavy and diesel fuel 16. Pressure sensor, circulation pump
2. Three-way diverter valve (V1) 17. Temperature sensor
3. Pump filters 18. Viscometer
4. Feed pump 19. Engine pressure control valve.
5. Self-cleaning filter 20. Three-way diverter valve (V2)
6. Filter pressure drop switch 21. ACS cooler
7. Supply pressure control valve 22. Three-way mixing valve (V3)
8. Flow sensor 23. Temperature sensor (TT2)
9. Flow sensor bypass 24. Temperature sensor (TT3)
10. Pressure sensor, feed pump 25. Cooler
11. Level sensor 26. Three-way changeover valve (V4)
12. Automatic deacration valve 27. Heating medium valve (V6)
13. Mixing tube 28. Coolant valve (V7)
14. Circulation pump
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Fig 2 — Graphs of transitions from one type of fuel to another

_____ Three way valve operation = Heavy fuel at 1load60%

—_— Heavy fuel at 85% load —_— Heavy fuel at load30%
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Conclusion:

Thus, automating the transition from one type
of fuel to another makes it possible to speed up the
transition process, achieve its smoothness through
constant monitoring, abandon the costly installation
of a scrubber and solve the problem of the human fac-
tor at this stage of work.
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REDUCING EMISSIONS TO THE ATMOSPHERE BY INSTALLATING
OF ADDITIONAL PURIFICATION EQUIPMENT IN THE EXHAUST PIPING LINE
OF THE MAIN ENGINE

Octavian Andrei BREZEAN, M.B, Orlov, A.A. Us, A.L Epihin

The growth and development of the fleet have a negative impact on the global environmental situation, and in
order to reduce harmful emissions, the International Maritime Organization had made a decision according to
which, from January 1, 2020, all maritime transport switched to low-sulphur fuel. The exceptions were ships
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