
 

 

This Industry Guidance shall give assistance to ship owners, operators and crew to prepare for the changes in 

fuel characteristics and compliance with the new sulphur limits for ships fuel used in in Sulphur Emission 

Control Areas (SECA) as of January 1, 2015. The main emphasis of this paper lies on the process of switch 

over from HFO to LSF. 

 
Introduction 
As of January 1, 2015, 0:00h, the sulphur content of fuel oil 

used on board ships within SECAs shall not exceed 0.10% m/m. 

This is required both by the European Directive n°2012/33/EU 

of 21st November 2012 as well as Annex VI of the international 

MARPOL Convention. In most cases, compliance will require the 

use of Low Sulphur Fuel, LSF (MDO or MGO) by the ship or of 

the recently offered compliant fuels such as HDME50 with 

higher pour points and viscosities that require heating. Prior to 

entry into a SECA, it is therefore required to have fully switched 

over from any high sulphur fuel in use to the SECA compliant 

marine fuel. Alternative compliance can be achieved by using 

fuels with higher sulphur content if exhaust gas cleaning sys-

tems are used, the so-called scrubbers. 

Current SECAs are the designated areas within 200 nautical 

miles offshore the coast-line of the USA and Canada, the US 

Caribbean ECA (waters around Puerto Rico and the U.S. Virgin 

Islands), as well as the Baltic Sea and North Sea/English Channel 

in Europe. This paper mainly concentrates on implications of 

the European SECAs. 

Generally speaking, the western boundary of the North Sea 

SECA is the longitude extending from Brest (France) to Fal-

mouth (U.K.) and further northwards from Strathy Point east of 

the Orkney Islands (U.K). The northern boundary of the North 

Sea SECA is the latitude extending from Vågsøy (Norway) to 

Thorshavn (Faroes). Further, the area is bound by the latitude 

extending from Skaw to Gothenborg (i.e. entry to the Baltic 

SECA). 

 

Legal Background 
With regard to sulphur oxide emissions the relevant regulation 

(MARPOL ANNEX VI, Regulation 14.4.3) states: 

 

While ships are operating within an Emission Control 

Area, the sulphur content of fuel oil used on board 

ships shall not exceed [...] 0.10% m/m on and after 1 

January 2015.  

 

The international MARPOL Regulations is transferred to Euro-

pean law by Directive 2012/33/EU regarding sulphur content of 

marine fuels. It regulates inter alia the sulphur content of fuels 

used by maritime transport in the Baltic Sea, North Sea and 

English Channel. It states in the relevant regulations: 

Â Member States shall take all necessary measures to ensure 

that marine fuels are not used [...] within SOx Emission Con-

trol Areas if the sulphur content of those fuels by mass ex-

ceeds [...]  0,10 % as from 1 January 2015. 

If a ship is found by a Member State not to be in compliance 

[...] with this Directive, the competent authority of the 

Member State is entitled to require the ship to: 

Ä present a record of the actions taken to attempt to 

achieve compliance; and 

Ä provide evidence that it attempted to purchase marine 

fuel which complies with this Directive in accordance 

with its voyage plan [...] and  [...] no such marine fuel 

was made available for purchase. 

Â The ship shall not be required to deviate from its intended 

voyage or to delay unduly the voyage in order to achieve 

compliance. 

 

Properties and compatibilities of fuels 
Energy content per Volume 
Between High Sulphur Fuel Oil (HFO) and distillates lies a differ-

ence in density of approximately 8%. As the fuel pumps deliver 

a defined volume of fuel to the engine, this may result in a 

reduction of available energy for combustion and a potential 

reduction of maximum power that is not compensated by the 

higher net calorific value of distillates (~ + 2% ). In normal oper-

ation of a vessel this will usually not be a problem, but might 

have a negative impact in extreme circumstances. 

 

Compatibility 
Reports further show that modifications in the refinery pro-

cesses have led to considerable changes in fuel properties. In a 

report by Chevron (Chevron, July 2007) it is evidenced that the 
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stability of asphaltenes is deteriorated by the visbreaking pro-

cess. They can form sediment (coagulation is influenced by 

time and temperature) when the aromaticity of the fuel matrix 

is changed by blending of HFO and MDO. The change-over 

procedure from HFO to MGO usually takes a longer period of 

time, during which there will be a mix of the two very different 

fuels. As a result of this mixing, the asphaltenes of the heavy 

fuel are likely to precipitate as heavy sludge, with filter clogging 

as a possible result (MAN, Primeserve, 2010). 

The most obvious way to avoid this result is to check the 

compatibility between the fuels before bunkering, which can be 

done either manually with a test-kit on board, or via an inde-

pendent laboratory. The latter often being too slow a process, 

as the ship will already have left the harbor before the labora-

tory returns with the test result. 

The risk of an incompatibility of marine fuels is also 

acknowledged by the ships engine manufacturers. Amongst 

many, MAN verifies in a report on the operation of MAN B&W 

Two-stroke Engines on low-sulphur fuels that when switching 

from heavy fuel to a distillate fuel with low aromatic hydro-

carbon content, there is a risk of incompatibility between the 

two products. 

HDME50 is compatible with Gas Oil, however, is sensitive to 

mixture with low sulphur residual fuels. Above 2% of residual 

fuel precipitation of asphaltenes may occur. Temperature con-

trol of the fuel may be required to prevent paraffines to fall 

out. 

 

Viscosity 
For optimum combustion the fuel has to be distributed very 

evenly in the engine, which requires a certain viscosity at the 

injection nozzle. Fuels with high viscosities are heated up to 

temperatures above 100°C. At this temperature the viscosity of 

MDO will be below the limit of 2cSt (see Fig.1). That means 

when switching from HFO to MDO the temperature in the rele-

vant fuel system has to be reduced to and kept at values not 

exceeding 50°C. The use of fuels like HDME50 offer the ad-

vantage to reduce the temperature control requirements. 

 
Preparing considerations for fuel switchover 
Fuel requirements 
Depending on the operational profile the required amounts of 

HFO and LSF from January 1, 2015 onwards and the resulting 

tank capacities should be estimated. The considerations should 

include the requirements of the charterer, if applicable. If the 

ship operates solely within a SECA and only LSF will be used, the 

decision should include how to proceed with any remaining 

High Sulfur Fuel (HSF) on board. Depending on the decision, a 

disposal should be organized. 

In cooperation with the charterer contact fuel suppliers, ne-

gotiate and decide on sulphur content and date of bunkering. 

(Remember that nearly all ships in the SECA or entering will 

require LSF).  

If a fuel switchover before entering into the SECA is neces-

sary a sulphur content below 0,10% is advantageous because 

the time for switchover and the use of LSF outside the SECA can 

be reduced with a low sulphur content of LSF. If a switchover 

will take place often, sulphur contents near 0,10% should 

therefore be avoided. 

 

Storage tank arrangement 
LSF should not be heated in the storage tanks to prevent un-

wanted reduction of viscosity (cf. Fig.1); however, for ships 

operating in winter in the Baltic Sea the pourpoint of LSF should 

be checked. To prevent unwanted heating, HFO tanks and tem-

perature sensitive LSF tanks should be separated. 

After longer use sediments will build up in fuel tanks that 

could go into solution when the tank is used for LSF, resulting in 

contamination and potential non-compliance. Therefore tank 

cleaning might be necessary and should be arranged in time. 

 

Fuel system 
Separated bunkering lines could prevent unwanted contamina-

tion during bunkering operations. HFO and LSF should use sep-

arate pipes as much as possible. 

The differences in temperature and viscosity could lead to 

leakages in the system. It is advised to timely plan counter-

measures. If necessary, sealings etc. should be replaced to 

prevent fire risks.  

To prevent contamination of LSF during switchover a special 

fuel pipe should transfer the fuel backflow from the machinery 

to the HFO tank. When switchover is completed the backflow 

should be returned as usual. 

It is advised to clearly study the fuel circuit, including tank 

return of the pipes, in order to quantify the possible tank con-

tamination (matter of volume and frequency, special care to be 

considered at low consumption/high return volume). Depend-

Fig.1: Viscosity of marine fuels as function of temperature 

(Source: MAN) 




