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Introduction: In these days of rising fuel prices and increasing
awareness of the environmental impact of ship air emissions, this
seminar discusses some of the technical and legal responses that have
arisen in response.

The main issues to be covered at this seminar will include:

 Legal issues relating to slow steaming, virtual arrival and ship air
emissions

 Technical perspectives and practical ramifications for ship
operations as a result of ship air emission controls and slow
steaming

 BIMCO slow steaming clause and the draft BIMCO virtual arrival
clause
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Slow Steaming: Regulation,
Rights and Responsibilities

Fionna Gavin
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Why Slow Steaming?

Reduced Bunker Consumption

Increase Employment

Improve Safety in Port Areas

Reduce Port Emissions



Reducing Bunker Consumption

Reduces  costs

Reduces air emissions



IMO Regulation

• MARPOL Annex VI – Regulation on the Prevention of
Air Pollution from Ships

• Chapter 4 – Regulation on Energy Efficiency for
Ships

• Energy Efficiency Design Index (“EEDI”)

• Ship Energy Efficiency Management Plan (“SEEMP”)



IMO Regulation

2012 Guidelines for the Development of a Ship
Energy Efficiency Management Plan

Section 5 – Guidance on Best Practices for Fuel
Efficient Operation of Ships

5.1 The search for efficiency across the
entire transport chain takes responsibility beyond
what can be delivered by the owner/operator
alone. … All involved parties should consider the
inclusion of efficiency measures in their operations
both individually and collectively.



Fuel Efficient Operation of Ships

Just in time

5.5 Good early communication with the next port
should be an aim in order to give maximum notice of berth
availability and facilitate the use of optimum speed where
port operational procedures support this approach.

5.6 Optimised port operation could involve a change
in procedures involving different handling arrangements in
ports. Port authorities should be encouraged to maximise
efficiency and minimise delay.



Fuel Efficient Operation of Ships

Speed optimization

5.7 Speed optimization can produce significant
savings. However, optimum speed means the speed at
which the fuel used per tonne mile is at a minimum
level for that voyage. It does not mean the minimum
speed; in fact, sailing at the less than the optimum
speed will consume more fuel rather than
less. Reference should be made to the engine
manufacturer’s power/consumption curve and the
ship’s propeller curve.



Fuel Efficient Operation of Ships

5.8 As part of the speed optimization process,
due account may need to be taken of the need to co-
ordinate arrival times with the availability of
loading/discharging berths etc… The number of ships
engaged in a particular trade route may need to be
taken into account when considering speed
optimisation.



Fuel Efficient Operation of Ships

5.10 It is recognised that under many charter
parties the speed of the vessel is determined by the
charterer and the operator. Efforts should be made
when agreeing charterparty terms to encourage the
ship to operate at optimum speed in order to maximise
energy efficiency.”



Market Based Measures

A port state levy based on the amount of fuel
consumed on the voyage to the port in question

A global emissions trading scheme allocating
emissions allowances and setting an emissions cap

An international fund for international shipping



Slow Steaming

Reduced Speed
● Engine damage

● Hull fouling

Increased Voyage Time
● Obligations to third party bill of lading holders

● Reduced schedule for liner operators

● Demurrage



Time Charterparties

Employment v. Navigation

“The choice of ocean route was, in the absence of
some overriding factor, a matter of the
employment of the vessel, her scheduling, her
trading so as to exploit her earning capacity.” (The
Hill Harmony [2001] 1 Lloyd’s Rep 147)



Time Charterparties

“I see no ground for bringing the captain’s action or
inaction under the head of navigation …. The
maintenance of full speed may often be part of the duty
which those responsible for navigation have to perform,
directly or by others, as, for example, in order to save a
tide at a bar or to correct excessive leeway or currents
or deflection by currents, or to make the ship quick to
answer her helm, or to make a good course against head
winds or what not. Here, however, it is not pretended
that the ship was handled in an unseamanlike manner, or
that either ship or cargo was imperilled by the navigation
that took place.” (Suzuki and Co. Ltd. v. T. Beynon and
Co. Ltd (1926) 24 Ll.L. Rep 49).



Time Charterparties

Navigation
● Safety

● Engine damage

● Hull fouling

Conflicting obligations to third party bill of lading
holders



Owners’ Remedies

Damages for breach of charter (The Kanchenjunga
[1987] 2 Lloyd’s Rep 509)

Express/Implied indemnity (The Island Archon
[1994] 2 Lloyd’s Rep 227)

● risks the Owners have agreed to bear

● navigation



Voyage Charterparties

Owners are paying for bunkers

Charterers are paying demurrage

Speed set in the Charterparty

Virtual Arrival Clause



Voyage Charterparties – Virtual Arrival

Vessel to arrive just in time

Mechanism agreed to calculate arrival time at full
speed (“virtual arrival”)

Time counts from virtual arrival

Bunker savings shared



Voyage Charterparties – Virtual Arrival

Rejection on actual arrival

Navigation/Safety

No implied indemnity
● Third Party Rights

● Hull fouling



Fuel Efficient Operation of Ships

Just in time

5.5 Good early communication with the next port
should be an aim in order to give maximum notice of berth
availability and facilitate the use of optimum speed where
port operational procedures support this approach.

5.6 Optimised port operation could involve a change
in procedures involving different handling arrangements in
ports. Port authorities should be encouraged to maximise
efficiency and minimise delay.



Fuel Efficient Operation of Ships

5.10 It is recognised that under many charter
parties the speed of the vessel is determined by the
charterer and the operator. Efforts should be made
when agreeing charterparty terms to encourage the
ship to operate at optimum speed in order to maximise
energy efficiency.”
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BIMCO Slow Steaming Clause for Time Charter Parties 

 
 
Background 
 
In January 2010 BIMCO initiated a project to develop slow steaming clauses for use in time and 
voyage charter parties. While work on the voyage charter party clause is still on-going, the clause 
for time charter parties was adopted by BIMCO’s Documentary Committee at its meeting in 
Copenhagen in November 2011 and is now available for use. 
 
The objective of the project has been to develop a suitable charter party provision that strikes a 
fair balance between the charterers’ wish to control the speed of the vessel by giving express 
instructions and the owners’ concerns about the consequences of complying with such 
instructions. However, the parties should be ready to assume a certain degree of obligations if 
they decide to incorporate the clause – they need to be ‘slow steaming ready’ from the outset. 
 
Current high fuel and lubricating oil prices in a depressed market are increasingly pushing owners 
and operators towards considering slow steaming to reduce costs. The liner industry has been at 
the forefront of this practice for several years, driven by overcapacity and the potential to make 
substantial savings on bunkers and lubricating oil costs by significantly reducing the high service 
speeds of modern container vessels. Other sectors of the industry operating dry bulk carriers and 
tankers are beginning to follow suite, although the margins for reducing speed and saving fuel are 
less for this type of vessel which already operate at fairly low speeds compared to container ships. 
 
Implementing a slow steaming regime under a time charter party requires a number of legal and 
technical considerations to be taken into account. The effects on vessel engines and other 
machinery of prolonged slow steaming has not been the subject of extensive research other than 
by a few large operators. However, BIMCO has consulted with major engine manufacturers and 
designers during the development of this Clause to ensure that the technicalities of slow steaming 
and the potential limitations of engines and other related equipment have been properly reflected 
in the provisions of the Clause. 
 
The legal aspects of slow steaming under a time charter party primarily relate to the owners’ 
obligations to follow the charterers’ slow steaming instructions while taking into account the safety 
of the vessel, crew and cargo and obligations towards third parties, such as holders of bills of 
lading.    
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Availability 
 
The Slow Steaming Clause for Time Charter Parties is available to download free of charge from 
BIMCO’s website at www.bimco.org and is also available  to users of BIMCO’s online charter party 
editing system, idea, via the Clause Manager. 
 
Explanatory Notes 
 
The following explanatory notes provide a background guide to the intention behind the BIMCO 
Slow Steaming Clause for Time Charter Parties: 
 
 
Sub-clause (a) covers the procedural aspects of slow steaming. The clause provides for a two-
tier approach to slow steaming, which, for the purposes of the Clause, has been defined as (i) 
“slow steaming” and (ii) “ultra slow steaming”. Sub-clauses (i) and (ii) offer two alternatives for 
the parties to agree depending on their needs. It is generally accepted that provided the vessel’s 
engines continue to operate above the cut-out point for the engine’s auxiliary blowers, most 
owners would be prepared to allow an adjustment of speed within the normal service speed and 
the cut-out point of the auxiliary blowers. This “zone” reflects normal operating parameters and 
has been defined in the Clause as alternative (i) “Slow Steaming”. The advice received from 
engine designers is that slow steaming above the cut-out point of the auxiliary blowers can be 
achieved by most vessels without requiring any modification of the engine or the installation of 
additional equipment, provided always that the engine has been well maintained. 
 
The second alternative, “Ultra Slow Steaming”, provides the full range of slower speeds to the 
charterers by also permitting the engines to operate below the cut-out point of the auxiliary 
blowers down to minimal engine loads. For this type of slow steaming operation, engine designers 
have advised that some modification of the engines/additional equipment would be recommended. 
 
It should be noted that alternative (ii) will ONLY apply if the parties have expressly agreed to it by 
deleting alternative (i), which otherwise applies by default.  
 
The charterers are entitled to submit instructions to the Master to reduce speed or RPM or to 
adjust the speed in order to meet a specified time of arrival at a certain destination. However, the 
fact that the charterers can specify a particular time of arrival is not meant to place any additional 
obligation on the owners. Thus, the reference to ‘specified time of arrival’ should merely be seen 
as an indication of the owners’ intention to do what they can to adjust the speed in order to meet 
the specified time of arrival, if possible. The owners do not warrant that they will be able to arrive 
at this point in time. 
 
When the charterers wish to adjust the speed of the vessel, they are required to submit their slow 
steaming instructions to the Master in writing. This has been included to ensure that proof of 
instructions are readily available to the parties in the event of a dispute over which orders were 
given at a particular point in time. 
 
It has been left for the parties to agree on appropriate speed reductions on a case by case basis, 
rather than incorporating a particular speed range in the clause. However, it should be noted that 
such reductions are always subject to what has been agreed regarding ‘slow steaming’ or ‘ultra 
slow steaming’; the safety of the vessel, crew and cargo and protection of the marine 
environment; and recommendations from manufacturers’/designers’ of the engine(s) and other 
related equipment. 
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The Clause deliberately does not address whether physical modifications, update of equipment 
and keeping of extra spares related to ‘Ultra Slow Steaming’ should be for the owners’ or 
charterers’ account as it presupposes that such discussions will have taken place prior to the 
Clause being incorporated into the charter party. As slow steaming becomes more common, it is 
expected that those owners who market the capability of their vessel to operate at very slow 
speeds will already have undertaken any necessary modifications to the engines and equipment.  
 
To protect owners from unforeseen expenses with regards to modifications etc. the Clause states 
that the Master is not obliged to comply with any additional recommendations and requirements 
issued by manufacturers and/or designers subsequent to the date of the charter party (or the 
date when this clause was incorporated if, for instance, the clause is agreed and incorporated at a 
later stage). 
 
 
Sub-clause (b) (and sub-clause (c)) covers the ‘soft’ parts of the Clause, qualifying the owners’ 
obligation to operate the vessel in a manner which minimises fuel consumption. The Clause 
contemplates situations not only where the charterers may want a fixed reduction in speed, but 
also where they want the vessel to adjust speed during the passage to arrive at a specified time. 
The intention is that owners will be able to agree to a charterers’ request to reduce the speed of 
the vessel to below any of the warranted charter party speeds without being in breach of other 
charter party provisions by doing so.  
 
It should be noted that warranted consumption relating to a particular speed is not affected by the 
Clause. This means that any speed and consumption warranties that the owners have given under 
the charter party still apply despite agreeing to slow steam. However, if the vessel proceeds below 
any warranted speed, at the charterers’ request, this will fall outside the performance guarantee. 
 
Sub-clause (b)(iii) emphasises that the safety of the vessel, crew and cargo are paramount and 
therefore the vessel is at liberty to increase speed at any time to avoid a particular hazard, at the 
Master’s discretion. 
 
Furthermore, the owners are to take into account their obligations under any bills of lading, 
waybills etc. issued by them or on their behalf. However, if the bills of lading issued under the 
charter party are charterers’ bills, as is typical in the liner trade, then sub-clause (b)(iv) is not 
relevant. 
 
 
Sub-clause (c) explains in greater detail what the owners should take into consideration to 
minimise fuel consumption for the purposes of sub-clause (b).  
 
The sub-clause (c)(ii) refers to the use of performance monitoring systems provided by the 
charterers. Some larger charterers in the liner trade often provide the vessel with a laptop or 
electronic template as a means of providing a standardised format for noon reports that can be 
consolidated and reviewed by the charterers for the whole chartered fleet..  
 
Such performance monitoring systems are standalone devices to avoid any possible corruption of 
or interference with the vessel’s own systems. Unless the equipment is restricted in its application 
to reporting on performance data related to slow steaming, some owners may be reluctant to 
accept such equipment being placed on board the vessel. 
 
It is important to note that sub-clause (c)(ii) only places an obligation on the owners to use 
equipment/aids provided by the charterers, if the use of such equipment/aids has been agreed 
between the parties beforehand. Again, the intention of this provision is not to place any 
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additional burden on the owners but merely to indicate that if the use of such equipment/aids has 
been agreed by the parties then the owners are also under an obligation to use them optimally.  
 
 
Sub-clause (d) has been included to encourage owners and charterers to share findings and best 
practices that may be of interest to the other party, in particular findings on how the vessel’s 
energy efficiency can be improved. However, they are not obliged to exchange information and 
best practices with regards to savings or any other information of a sensitive nature. 
 
 
Sub-clause (e) sets out how to deal with the ‘due despatch’ obligations common to charter 
parties and contracts of carriage.  
 
In the liner trade, this is not an issue because liner terms and conditions normally confer on the 
owners/vessel operators a right to slow steam (see for example Clause 5 (Scope of Carriage) of 
CONLINEBILL 2000 which gives an express right to slow speed without liability for delay). 
However, in other trades where such rights are not given and due despatch obligations apply, 
some mechanism needs to be included in the clause to permit slow steaming without liability for 
delay. Sub-clause (e) emphasises that compliance with charterers’ instructions in terms of slow 
steaming will not constitute a breach of any obligation that the owner may have under the charter 
party or contracts of carriage to proceed with due despatch. 
 
Finally, Sub-clause (f) requires the charterers to incorporate a provision in any bills of lading 
issued under the time charter stating that if the owners operate the vessel at speeds below the 
highest warranted speed at the charterers’ request or otherwise comply with the slow steaming 
clause, it will not constitute deviation by delay.  
 
As it is not necessarily a realistic proposition to expect the clause to be incorporated into every bill 
of lading, the charterers are required to indemnify the owners against any consequences and 
liabilities in relation to issuing bills of lading where the terms of the bills result in the imposition of 
liabilities greater than those assumed by the owners under the clause. 
 
Because liner terms normally confer on the carrier a right to slow steam, this sub-clause do not 
apply when the clause is used in scheduled liner trades. 
 
 
 
 
The full text of the Slow Steaming Clause for Time Charter Parties is available below. 
 
 
 
 
 
 
 

* * * * * * * * * 
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BIMCO Slow Steaming Clause for Time Charter Parties 

 
(a) The Charterers may at their discretion provide, in writing to the Master, instructions to reduce speed or 

RPM  (main engine Revolutions Per Minute) and/or  instructions to adjust the Vessel’s speed to meet a 

specified time of arrival at a particular destination.   

(i) *Slow  Steaming – Where  the Charterers give  instructions  to  the Master  to adjust  the  speed or 

RPM, the Master shall, subject always to the Master’s obligations  in respect of the safety of the 

Vessel, crew and cargo and the protection of the marine environment, comply with such written 

instructions, provided  that  the engine(s)  continue(s)  to operate  above  the  cut‐out point of  the 

Vessel's  engine(s)  auxiliary  blower(s)  and  that  such  instructions will  not  result  in  the  Vessel’s 

engine(s)  and/or  equipment operating outside  the manufacturers’/designers’  recommendations 

as published from time to time. 

(ii) *Ultra‐Slow Steaming – Where the Charterers give instructions to the Master to adjust the speed 

or RPM, regardless of whether this results  in the engine(s) operating above or below the cut‐out 

point of the Vessel's engine(s) auxiliary blower(s), the Master shall, subject always to the Master’s 

obligations in respect of the safety of the Vessel, crew and cargo and the protection of the marine 

environment, comply with such written instructions, provided that such instructions will not result 

in  the  Vessel’s  engine(s)  and/or  equipment  operating  outside  the  manufacturers’/designers’ 

recommendations  as  published  from  time  to  time.  If  the  manufacturers’/designers’ 

recommendations issued subsequent to the date of this Charter Party require additional physical 

modifications to the engine or related equipment or require the purchase of additional spares or 

equipment, the Master shall not be obliged to comply with these instructions.  

* Sub‐clauses (a)(i) and (a)(ii) are alternatives; delete whichever is not applicable. In the absence of deletions, 
alternative (a)(i) shall apply.   

 
(b) At all speeds the Owners shall exercise due diligence to ensure that the Vessel is operated in a manner 

which  minimises fuel consumption, always taking into account and subject to the following: 

(i) The Owners’ warranties under this Charter Party relating to the Vessel’s speed and consumption; 

(ii) The Charterers’  instructions as to the Vessel’s speed and/or RPM and/or specified time of arrival 

at a particular destination;  

(iii) The safety of the Vessel, crew and cargo and the protection of the marine environment; and 

(iv) The  Owners’  obligations  under  any  bills  of  lading,  waybills  or  other  documents  evidencing 

contracts of carriage issued by them or on their behalf. 

(c) For  the  purposes  of  Sub‐clause  (b),  the  Owners  shall  exercise  due  diligence  to  minimise  fuel 

consumption:  
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(i) when  planning  voyages,  adjusting  the Vessel’s  trim  and  operating main  engine(s)  and  auxiliary 

engine(s);  

(ii) by making optimal use of the Vessel’s navigation equipment and any additional aids provided by 

the  Charterers,  such  as  weather  routing,  voyage  optimization  and  performance  monitoring 

systems; and 

(iii) by directing the Master to report any data that the Charterers may reasonably request  to further 

improve the energy efficiency of the Vessel.  

(d) The Owners and the Charterers shall share any findings and best practices that they may have identified 

on potential improvements to the Vessel’s energy efficiency.  

(e) **For  the  avoidance of doubt, where  the Vessel proceeds  at  a  reduced  speed or with  reduced RPM 

pursuant  to Sub‐clause  (a),  then provided  that  the Master has exercised due diligence  to comply with 

such  instructions, this shall constitute compliance with, and there shall be no breach of, any obligation 

requiring the Vessel to proceed with utmost and/or due despatch (or any other such similar/equivalent 

expression).   

(f) **The  Charterers  shall  ensure  that  the  terms  of  the  bills  of  lading,  waybills  or  other  documents 

evidencing  contracts  of  carriage  issued  by  or  on  behalf  of  the  Owners  provide  that  compliance  by 

Owners with  this Clause does not constitute a breach of  the contract of carriage. The Charterers shall 

indemnify the Owners against all consequences and liabilities that may arise from bills of lading, waybills 

or other documents evidencing contracts of carriage being  issued as presented  to  the extent  that  the 

terms of  such bills of  lading, waybills or other documents evidencing  contracts of  carriage  impose or 

result  in  breach  of  the Owners’  obligation  to  proceed with  due  despatch  or  are  to  be  held  to  be  a 

deviation or  the  imposition of more onerous  liabilities upon  the Owners  than  those  assumed by  the 

Owners pursuant to this Clause. 

** Sub‐clauses (e) and (f) not applicable in the liner trade.   
 
 
 
 
 
 
 
 
 
 
Grant Hunter 
BIMCO Chief Documentary Affairs Officer 
December 2012 
E‐mail: documentary@bimco.org 
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1903 - 2011

Grown to become a comprehensive
marine consultancy, known and
respected throughout the shipping
world.

SERVING THE MARITIME INDUSTRY SINCE 1903
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Multi disciplined approachMulti disciplined approach

Naval ArchitectsMaster Mariners

EngineersScientists

Problem
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Scope of Presentation

• Pressures on Marine fuel quality

• Environmental constraints

• Compliance options

• Slow Steaming
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Pressures on Quality

•Blending to meet lower sulphur
requirements

•Inappropriate selection of blend
components

•Low cost blend components

•Resulting problems –Stability, Ignition
quality and Contamination

•Buyers seeking lowest price in rising
market. Fuel is highest operating cost

8

Environmental Issues
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Future legislation will be subject to conflicting pressures

Oil Industry

Shipping Industry

National/Port
Legislation

No doubt legislation will be constantly changing
making it increasingly difficult to plan

EU
1999/32
2005/33

EPA

Politicians

NGO’s

IMO
Annex VI

CLEANER ENVIRONMENT

CLEANER ENVIRONMENT
With legislation that is
- Practical
- Cost effective
- Scientifically based
- Equitably enforceable

10

What do ships
emit?

11
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Cylinder Oil

Service Tank

Cylinder Oil

Storage Tank

Cylinder Oil

Booster Unit
Power/Heating

AIR
21% Oxygen
79% Nitrogen

Daily flows for a 10,000 kW two stroke engine running at 85% Maximum
Continuous Rating

FUEL 37 tons per day
86% Carbon
11% Hydrogen
3% Sulphur

0.4% Nitrogen/Solids

Lubricants 240 Kg per day
97% Hydrocarbons
2.5% Calcium
0.5% Sulphur

EXHAUST EMISSIONS

Tons per Day

Water 130
CO2 115
NOx 3.1
SOx 2.2
CO 0.3
HC 0.05
PM 0.3

HEAT

Work
8,500 kW

12

Control by Regulations



4

13

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2012 2023 2024 2025

Global Cap 4.5%
Baltic and North Sea

SECA 1.5%

All SECA
1.0% S

July

All SECA
0.1% S

Jan

Global Cap
0.5% S

Jan

Global Cap
3.5% S

Jan

Review

Global Cap
0.5% S

Jan
Delay?

MGO 0.1% S in territorial
waters and ports in EU

Passenger ferries 1.5% S

Use of
0.1%S fuels

in all EU
ports at

berth and
inland

waterways

Ban on sale
Of MGO above
0.1%S in EU

Discussion of “Progressive
Decrease”in the Global Cap
–current most likely
scenario is a step change
in Jan 2020 or beyond

New ECA America & Canada
200 mile zone Aug. 2012
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Taking Sulphur out of Residue

•Refiners unlikely to concentrate capital
expenditure on de-sulphur of Residual

•Cost of Residual probably prohibitive

•More likely that existing blend stocks and
import of low sulphur residuals will be
used.

•Complete switch to distillate fuel now likely
unless exhaust cleaning is successful and
favoured by ship owners

15
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Switching from HSFO to LSFO

Best ship design would include:

• Designated LSFO primary storage tank ( double bottom or
wing tank

• Two transfer pump systems ( pumps and pipes) LSFO &
HSFO

• Two settling tanks and two service tanks. HSFO & LSFO

• Common Purifier system

• This would permit switch over from HSFO to LSFO within
one hour.

16
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Switching from HSFO to LSFO

Most ships only have one set of settling and service tanks

• Consider how long it would take to consume the contents of the
settling and service tank (HSFO) and replace with LSFO

• Remember you need to be using LSFO when you enter the SECA

• This probably means that you need to start the transfer of LSFO to
the settling tank at least 48 hours before reaching the SECA

• There are also a need to minimize the consumption of LSFO after
leaving the SECA
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Switching from HSFO to LSFO

Cylinder Lubrication - TBN

• Cylinder Lubricating Oil, for use in Slow Speed Diesel engines using
Residual fuel contains an additive package designed to neutralize
the corrosive tendency of the fuel due to the high sulphur content

• The Total Base Number (TBN) is guide to the alkalinity of the
lubricating oil

• When consuming HSFO it is normal to use a cylinder oil with a TBN
of 70 and to follow the feed rate given in the engine maker’s
handbook

18
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Switching from HSFO to LSFO

Cylinder Lubrication - Usage

• Under normal operating conditions the engine cylinder liner will not
be perfectly smooth and this is desirable as it allows the lubricant to
adhere to the surface and thus provides better protection

• Some corrosion of the liner is therefore good!

• If the cylinder oil is too effective the liner becomes very smooth and
lubrication is adversely affected and wear of rings and liners will
take place

• Also if the additives in the lube oil are not depleted ( by the acid in
the fuel combustion) then these tend to deposit on piston rings and
prevent proper movement resulting in wear and blow-by

19
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Switching from HSFO to LSFO

Cylinder Lubrication –Adjustments

• When using low sulphur fuels it becomes necessary to reduce the
cylinder oil feed rate or even change the lubricant to a lower TBN

• Your engine manufacturer should give you guidance on the feed
rate for cylinder oil to match the TBN

• For most engines it is probably o.k. to use a high TBN oil and
adjust the feed rate when the sulphur of the fuel is above 1%

• Continued use of fuel with sulphur below 1% may require a switch
to a lower TBN

• There is a major advantage to careful lubricating oil consumption –
Reduced operating costs!!

20

20

Operation on Gas Oil

• Thermal shock due to temperature difference –correct change-
over procedure essential.

• Worn fuels pumps may not work properly with low viscosity of
gas oil.

• Lubricity of gas oil not as good as residual fuel.
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Compliance by Technology

•Scrubbing Exhaust Gas

22
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SWS

HC

Funnel
Space

Discharge
water monitor
pH 7.0
Oil <0.5ppm

In stack exhaust gas
monitoring for NO NO2

CO2 & SO2… …

CCS
45t/hr per
MW

1 MW Exhaust

Dry gas <80%RH

5 kg dry sludge
per day, per MW

Engine
Room

23
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Scrubber Performance –real
data from trials

•SOx reduction > 99%

•NOx reduction < 5%

•Particulate reduction ~ 85% *************

•Within diesel engine backpressure
envelope

•Water discharge already to IMO
guidelines

•Retrofit

•Payback depends on time spent in ECA

•Payback probably less than one year
after 2020

24

24

Compliance using Alternative
fuels
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What are BIO Fuels and can they
help to reduce emissions from

ships?

26

Source & Conversion

FeedstocFeedstockk

Starch & Sugar

Sugar Cane
Cassava
Wheat Barley
Sugar Beats

Vegetable Oils

Palm Oil (PME) Asia
Rape Seed (RME) EU
Soya Bean (SME) Americas)
Coconut Oil (CME) Asia
Sunflower (SME) S EU
Cooking Oils (UCOME) UK
Tallow (TME)
Other Vegetable Oils
Jatropha (India Arica)

ConversionConversion
TechnologyTechnology

Fermentation

Trans-
esterification

Bio FuelBio Fuel

Bio ethanol

FAMEFAME
Bio dieselBio diesel

Bio diesel - Fatty Acid Methyl Esters ( FAME)
EN 14214 / ASTM D 6751EN 14214 / ASTM D 6751

27

Bio Materials

• Cellulosic sources

• Third generation bio fuels

• Wider choice of plant/tree materials

• Research to develop enzymes to break down cellulose and materials to improve
efficiency of alcohol stage

• Currently production cost £1.50/litre

• High carbon footprint except in tropics

• Municipal waste

• Pyrolisys oils

• 70% yield

• Liquid fuel

• Alternate approach to third generation producing fuel or feedstock

• Alcohols

• Ethanol only practical alcohol (Methanol, Butanol, Propanol)

• Water miscible and higly corrosive

• 21MJ/litre compared 33MJ/litre for Petrol

• Clean burning

28

Fuel/Energy Source Energy content
(MJ/kg)

Cost ($/tonne) Specific ($/GJ)

Heavy Fuel Oil (RMG380) 40.5 450 11.1

Marine Gas Oil (DMA) 42.7 700 16.4

Bio (FAME) 32.8 879 26.8

Palm Oil 36.8 653 17.7

LPG 47.3 340 15.2

LNG 45.0 200 4.4

Coal 24.0 100 4.1

Energy Costs
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$/GJ

It is unlikely that the price ranking will change over the next 20 years

30

FAME –the benefits

 Clean burningClean burning –reduced SOx/PM, HC + improved CO2 balance

 Attractive Low Sulphur blend

 Usable in existing diesel engines with

little or no modification

 Blends well with petroleum diesels

 Good ignition and lubricity properties

Source: EPA Analysis of Bio Diesel Impacts on Emissions Draft Technical Report 2002

31

FAME used as blend in automotive diesel and
some land based power plants

• Legislation on Exhaust emissions and pressure to reduce GHG

• EU mandates on 10% Renewable sustainable fuel by 2020

• Lessons learnt from the ‘Auto-industry’experience needed to be carefully
considered for guidance due to lack of marine experience in the use of FAME.

• No marine industry guidelines into how

to handle FAME in marine fuel

• No test methods for FAME quantification

in marine fuels

32

Critical fuel characteristics required for
marine use

• Good long term storage stability

• Good water separation properties

• Good ignition and combustions properties

• Resistant to microbiological contamination

• Material compatibility –non corrosive

• Compliance to environmental legislation

• Meets specifications & Widely available
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FAME –Marine Experience

• Poor oxidation stability - shorter storage times (max 4-6
months)

• Material compatibility –rubber , certain polymers etc..

• Hygroscopic (Affinity to absorb and hold water)

• Promotes Bacterial activity –

• Filter and coalescer compatibility

• Poor cold flow properties

• Higher solvency characteristic than current gas oil.

• Management of storage and treatment will require review

• Avoid ‘unit tanks’–emergency. Generator , lifeboat

• Avoid long term secondary option distillate storage.
Sediment from

Vessel tank

after carrying B5

34

ISO 8217:2010 Informative Annex ‘A’
Bio-derived products and Fatty Acid Methyl Esters (FAME)

Cautionary approach:

• … … A.2.1 As there is no generalized experience with respect to
storage, handling, treatment and service performance (including
overboard discharges) within the broad spectrum of the marine
environment, adoption of the precautionary principle to address any
safety concerns in this area of using either blends of
FAME/petroleum products or 100 % FAME is considered necessary.
Furthermore, there are the issues as to the potential effects of
FAME products on the range of marine engines and other
equipment [i.e. oily-water separators (OWS) or overboard discharge
monitors (ODM)] currently in service… …

Accepting that FAME is surface active and tends to adhere to surfaces, such as
tank and pipes. It is inevitable that some FAME will enter the Marine bunker
market, and as a result of cross contamination in the supply chain ISO have
included the following clause:

35

ISO 8217:2010

36

Are Bio Fuels likely to gain a
position in the marine fuel market?

•Some small ships operating on local
routes (ferries & coastal vessels) may
switch to BIO Diesel (FAME)

•It is very unlikely that ocean going large
commercial vessels will switch to BIO fuel
but contamination of MGO & HFO with
BIO Diesel becomes more likely.
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Conclusion

• Experience is being gained in understanding the impact of FAME in use on
board ship

• FAME diesel blends suitable only in systems duly prepared for its storage,
handling and use. Suppliers note that ship’s ordering to ISO 8217 expect no
more than de-minimis levels of FAME in the fuel

• All ships should review fuel management programmes to include managing
FAME in marine fuels to mitigate its risks for safe operations. It is almost
inevitable at some point ships will load some FAME whether knowingly or
not.

38
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LNG?

39

Pros and ConsPros and Cons -- LNGLNG

•PROS
• Cost effective

• Clean

• Suitable for current engines

•Cons
• Limited global availability

• Safety issues

• Retrofit –storage difficult or impossible

• New ship design

40

What about Greenhouse Gas

Unlikely that there will be a technical solution for CO2

International levy the most likely attempt to
encourage reduction in fuel consumption

Could be set at US$ 50/ton

Global marine fuel sales around 300 mil tons per year

Levy would raise 15 billion each year!

Where will it go?
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Slow steaming issues

• A speed reduction of 20% may result in a fuel
consumption reduction of 50%.

• However fuels burn better under high engine load
conditions

• Continuous low load may result in additional engine
fouling

• Engine fouling and damage may result with combination
of poor fuel ignition quality and low engine load

• Engine maker should be consulted for advice on any
special engine modifications

42

Bunker quality problems
Most likely to increase due to complex blends

Good on board fuel management and sampling is essential

Conclusion
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