








MODIFICATIONS OF  
FUEL SYSTEM
The equipment manufacturer should be consulted 
when someone is trying to ascertain whether the 
single components are able to operate with MGO and 
sulphur content of less than 0.10% by mass, or if any 
modifications are necessary. This applies to all oil-fired 
components, such as main engine(s), auxiliary en-
gine(s) and boilers, but also to corresponding compo-
nents, such as filters and pumps. This chapter provides 
guidance regarding modifications that may have to be 
carried out on certain parts of the fuel system. 

We recommend installing cooler or chiller units 
in the fuel supply or returning line to prevent the 
distillate fuel oil from being heated above e.g. 40°C. 
Cooling will ensure higher viscosity and thereby 
reduce the risk of low viscosity lubrication on the 
components involved. Modifications within the fuel 
system fall under the scope of approval by a classifi-
cation society and should therefore be communicat-
ed to the respective departments. 

STORAGE TANKS

As a passage through an Emission Control Area 
can last for a longer period of time, shipowners are 
advised to carefully consider whether their ship is 
equipped with sufficient storage capacity for the 
ultra-low sulphur MGO. One of the greatest challeng-
es is contamination. A tank which was formerly used 
to carry HFO needs to be professionally cleaned in 
order to prevent any contamination with bunkered 
MGO later on. A storage tank may also be divided 
into two different tanks, one containing HFO and the 
other containing MGO – good insulation is needed 
to ensure the MGO is prevented from heating. In 
both cases, a contamination with residues can still 
occur, especially during the first bunkering of MGO 

in the cleaned tank and this would lead to non-com-
pliance. To avoid contamination with HFO, you 
should handle the following components with care:

 ■ Bunker and transfer pipes
 ■ Air and overflow system (ensure that fuel mix is 
prevented from returning to MGO storage tank)

 ■ Sounding devices and / or level indicators
 ■ Tank heating to be disconnected or modified
 ■ Necessary update of trim and stability booklet due 
to different properties

SERVICE TANKS

According to SOLAS Chapter II-1/26.11, the service 
tank is supposed to have a sufficient capacity for 
8 hours of normal operation. Shipowners need to 
ensure that an MGO service tank is separated from 
the heated HFO service or settling tanks and that 
the tank heating is disconnected or, at least, not in 
operation to avoid a possible fire hazard or risking 
supplying fuel with a too low a viscosity to the en-
gine. The fuel oil transfer piping from the storage to 
the service tanks (including the pumps) needs to be 
separated. This is necessary to avoid possible con-
tamination of MGO with HFO, resulting in potential 
non-compliance. 

The return piping may be a further contamination 
hazard. If you use return flow, we recommend that 
any fuel mix should be lead back from the service 
system into the HFO service tank. If a return flow to 
the MGO tank is installed, you must ensure that the 
return line is filled with pure MGO. It is not recom-
mended to use the return flow to the MGO service 
tank when a mixture of MGO and HFO may occur.

California, USA
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TRAINING 
We advise shipowners and/or operators to develop 
sound fuel change-over procedures in order to cope 
with the challenges discussed above. The manuals 
should/ will be kept in the ship documentation so 
that operational personal can follow the instructions 
as soon as they are used for on board compliance 
documentation – as they will be checked by PSC, as 
well. A detailed system inspection and maintenance 
plan can help prevent an accelerated wear off of the 
equipment. 

Approaching January 2015, you need to train your 
staff comprehensively, in order to raise awareness for 
the challenges that the fuel change-over procedures 
can pose. Crews should receive regular training ses-
sions to keep up to date during the implementation 
period. 
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SUPPORT BY DNV GL 

CLASS SERVICES

Approval of fuel system modifications
Any changes or modifications to approved systems 
normally require class approval, see also page 11.

Voluntary class notation ECA (SOX)
DNV GL has developed a voluntary class notation 
ECA (SOX), which sets a standard for designing fuel 
oil systems as well as the modifications that are 
required for machinery components to enable the 
consumption of low sulphur and low viscosity marine 
distillate fuel oils (marine gas oil). The class notation 
can be granted to both new and existing ships.

Contact your Key Account Manager /  
Business Development Manager or request via:  
Date@dnvgl.com 

Witnessing of low sulphur fuel change-over  
and operations
Though not required by Classification, ship operators 
may be asked to provide a statement confirming the 
vessel’s capability to operate on ultra-low sulphur 
fuel, the effectiveness of fuel change-over proce-
dures, or both. This can be the case with charter 
parties for example. In such situations DNV GL may 
issue a document in the form of a witness statement, 
after an on board attendance has shown that the 
machinery can be operated on ultra-low sulphur fuel 
and/or the fuel change-over has been witnessed. See 
also Recommended Practice (RP-D202).

Please contact your local service station.

Keeping up to date and with the ongoing changes in environmental legislation is a challenge, since new 
proposals for legislation come up all the time and the IMO is quicker to implement them into new policies 
today. With its longstanding maritime expertise in both regulatory affairs and technical innovation, DNV GL is 
helping our customers to overcome the challenges posed by the Emission Control Areas. This kind of support 
can help mitigate the risks associated with difficult fuel change-over procedures and prevent costly incidents, 
as well as lapses in the quality of a shipowner’s service. 
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ADVISORY SERVICES

Fuel Change-Over (FCO) Calculator
DNV GL provides a ship-specific FCO Calculator ap-
plication, which is Microsoft Windows-based. It uses 
a complex numerical simulation of the fuel change-
over process to calculate an optimal change-over 
period and is more effective in reducing costs than 
previous simulation models. The fuel change-over 
calculator takes the following issues into account:

 ■ Specific fuel system layout
 ■ Continuously variable sulphur content of fuels
 ■ Continuously variable fuel oil consumption
 ■ Continuously variable temperature of fuels
 ■ Return flow from service system to service tank
 ■ Constraints on temperature 
 ■ Price of respective fuels.

And the following results are calculated:

 ■ The optimized lead time for the change-over 
process

 ■ A warning if the temperature limit is exceeded 
 ■ The amount of MGO used for the change-over 
procedure and the associated costs 

 ■ Maximum hourly consumption to meet constraints

Please contact:   
systems-engineering@dnvgl.com

Troubleshooting
If incidents damage the fuel systems and other relat-
ed systems, DNV GL can help alleviate the problem. 
We have a wide range of experience with trouble 
shooting, both on a design level and on board the 
ship. DNV GL engineers can help customers to find 
root causes for the problem and recommend modi-
fications to reduce future damages in terms of costs 
and/or even off-hire.

Contact your Key Account Manager or request via:  
Date@dnvgl.com 

Training 
The DNV GL’s Maritime Academy offers training 
courses on the challenges of fuel switching in ECAs 
for 2015, which discusses the issues relating to the 
change-over in detail. 

Air pollution from ships in practise 
The course objective is to gain advanced knowledge 
about exhaust emission legislation, abatement tech-
nology and alternative fuels.

Focus points
 ■ Principles of pollutant formation in engines
 ■ Revised MARPOL Annex VI and NOx Technical 
Code 2008

 ■ Conversion of ships in operation  
(Approved Methods)

 ■ Latest technical developments in exhaust after-
treatment

 ■ Impact of restricted use of high sulphur fuel oil 
(HSFO) & alternative fuels

 ■ Emission measurement techniques
 ■ On board surveys
 ■ GHG issues: Energy Efficiency Operational Indica-
tor (EEOI), Energy Efficiency Design Index (EEDI)

Lighthouse in Sweden
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Low sulphur fuel – basics and experience
Participants will gain detailed knowledge for manag-
ing the international requirements  regarding sulphur 
reduction for ship newbuildings and ships in service.

Focus points
 ■ Keeping the ship in line with new international 
requirements while maintaining safe and profitable 
operational conditions and avoiding damage to 
machinery

 ■ Avoiding fines and port state detentions by know-
ing the actual regulations 

 ■ Being able to design, construct and inspect a ship 
according to the latest international regulations

Gas as ship fuel
The course will give the participants an overview 
about the current developments in the field of gas as 
ship fuel.

Focus points
 ■ Properties of liquefied gases
 ■ Applicable rules and regulations
 ■ Tank and pipe systems and ventilation
 ■ Safety-related aspects of a gas fuelled propulsion 
system

 ■ Ship type considerations

 
The Maritime Academy web-page  
www.dnvgl.com/maritime-academy provides more 
information about the course. You can contact the 
academy under the following email address: 
academy.maritime@dnvgl.com

References
Recommended practices:
HTTP://EXCHANGE.DNV.COM/PUBLISHING/CODES/DOCS/2013-10/RP-D202.PDF
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DNV GL
Driven by its purpose of safeguarding life, property and the environment, DNV GL enables organisations to advance the 
safety and sustainability of their business. DNV GL provides classification and technical assurance along with software and 
independent expert advisory services to the maritime, oil & gas and energy industries. 

It also provides certification services to customers across a wide range of industries. Combining leading technical and 
operational expertise, risk methodology and in-depth industry knowledge, DNV GL empowers its customers’ decisions and 
actions with trust and confidence. The company continuously invests in research and collaborative innovation to provide 
customers and society with operational and technological foresight. DNV GL, whose origins go back to 1864, operates 
globally in more than 100 countries with its 16,000 professionals dedicated to helping their customers make the world safer, 
smarter and greener.
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