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Considerations for Boiler Plant Operation in 
connection with fuel change to LSFO/MGO

Use of Low Sulphur Fuels / Low Viscosity Fuels
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Low Sulphur Fuels & Legislation

� MARPOL – Annex VI – Regulation 14 - SECA
– 1.5% up to 1 July 2010, then 1% up to 1 July 2015, then 0.1% 

� EU Directive 2005/33/EC:
– A 0.1% sulphur limit on fuel used by inland vessels and by seagoing ships at berth in EU 

ports per 1 January 2010.
– As of 1 January 2010, EU member states shall ensure that the sulphur content in marine 

gas oils (ISO 8217 grades DMX and DMA) supplied within their territory does not 
exceed 0.1%.

� California Air Resource Board – Marine Notice 2009-2
– 1 July 2009: 

Marine Gas Oil (DMA) <= 1.5 % Sulphur content, or
Marine Diesel Oil (DMB) <= 0.5 % Sulphur content

– 1 January 2012:
Marine Gas Oil (DMA) <= 0.1 % Sulphur content, or
Marine Diesel Oil (DMB) <= 0.1 % Sulphur content

Main reason for using low sulphur fuels
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Boiler Materials incl. Cooler Installation & Commissioning
size EUR EUR

1 x 12 t/h 34,342 33,529
2 x 25 t/h 47,574 34,635
2 x 55 t/h 79,289 35,839

Price indication
Steam atomising Burner

Comments on the AEA Report
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Oil selection - today

Low Sulphur Fuels:

– Special ordered fuels / RM?...

– Marine Diesel Oil / DMB -ISO 8217
– Marine Gas Oil / DMA - ISO 8217
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Fuel change influence

• Boiler

• Burner
• Oil System
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Fuel change influence

Fuel properties:

•Heat value
•Viscosity
•Density
•Flash point
•Lubricating properties
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Fuel System
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Fuel Pump

”Lubrication”

Viscosity Temperature

Min. 4.5 cSt    versus    Min. 1.5 cSt
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• Steam Atomising Burners

•Rotary Burner

•Pressure Atomising 
Burner

Burners
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Pressure Jet Burner

Typical data:
• Ring line pump – min. 4.5 cSt
• Burner High Pressure Pump – min. 4 (2.8) cSt
• Pipe heat tracing

�Viscosity / Density ���� Fuel amount, possible 
smoke from funnel

�Post Purge
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Rotary Cup Burner

Typical data:
• Ring line pump – min. 4.5 cSt

• Pipe heat tracing

�Viscosity / Density ���� Fuel amount, possible smoke 
from funnel

� Ignition monitoring

�Post Purge
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Steam Atomising Burner

• Typical data:
• Ring line pump – min. 4.5 cSt
• Pipe heat tracing

�Viscosity / Density ���� Fuel amount, possible smoke 
from funnel

� Ignition monitoring
�Atomising media: air versus steam
�Post Purge
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Steam Atomising Burner
Atomising  medium: Steam versus Air
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Steam Atomising Burner
New Lance with separated pipes
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Modifications – Existing Plants

• Inspection & Investigation
• Planning
• Execution of modification:

– For safety reasons use authorised part 
and personnel only

• Test of function and plant
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Considerations & Possible solutions

The Two Main Concerns:
• Operation Security
• Safety
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ISO 8217 : 2005 (E)
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Fuel Pumps and Viscosity
Fuel according to ISO 8217 : 2005, recalculated by Shell BCALC v1.0 program
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Fuel according to ISO 8217 : 2005, recalculated by Shell BCALC v1.0 program
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MDO by experience

Fuel Pumps and Viscosity
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Fuel according to ISO 8217 : 2005, recalculated by Shell BCALC v1.0 program
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Fuel according to ISO 8217 : 2005, recalculated by Shell BCALC v1.0 program
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Fuel Pumps and Viscosity
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Fuel System
Keeping the Viscosity high
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Fuel System
Keeping the Viscosity high
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Fuel System
Separate LSF system

LSFO/MGO

Oil

Tank
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The coming ISO 8217 ?
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Combustion and Safety

Lower Flammeable Limit (LFL) / Lower Explosion Limit  (LEL)

Upper Flammeable Limit (UFL) / Upper Explosion Limit (UEL)

Combustion range
Explosive range
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Combustion and Safety
Burner Sequence

Lower Flammeable Limit (LFL) / Lower Explosion Limit  (LEL)

Upper Flammeable Limit (UFL) / Upper Explosion Limit  (UEL)

Start Purge Ignition Main Flame Stop Post-Purge
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Combustion and Safety
Burner Sequence - Shutdown

Lower Flammeable Limit (LFL) / Lower Explosion Limit  (LEL)

Upper Flammeable Limit (UFL) / Upper Explosion Limit  (UEL)

Post-Purge
Open Air Damper –
Use the natural draft
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Combustion and Safety
Black out

Lower Flameable Limit (LFL) / Lower Explosion Limit (LE L)

Upper Flameable Limit (UFL) / Upper Explosion Limit ( UEL)

Open Air Damper, by use 
of an UPS arrangement –
Use the natural draft
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Combustion and Safety
Summary

Monitor Ignition Flame

Perform Post Purge at normal stop

Perform a differentiate Shutdown Post Purge

Open Air damper when Combustion Fan is not 
available

Use Air atomizing, or a suitable steam atomizing 
lance

Close/Stop Pipe tracing
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• Reduce the oil consumption – Install an 
Exhaust Gas Boiler –after the Aux. Engine

• Use of Electrical Heaters
• Combination of Steam producing sources

The Green way – NO x/SOx/CO2 reduction
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Main Eng.

Aux. Eng.

Exh. Gas 
Boiler

Exh. Gas 
Boiler

The Green way – NO x/SOx/CO2 reduction
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Main Eng.

Aux. Eng.

Electrical
Heater

Exh. Gas 
Boiler

Exh. Gas 
Boiler

The Green way – NO x/SOx/CO2 reduction
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Thank you!

VISIT OUR WEBSITE

www.aalborg-industries.com


