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• Fuel management
• Sampling
• Onboard handling
• Storage
• Fuel treatment

Presenter
Presentation Notes
This is a presentation  about Onboard handling, storage, fuel treatment,  and the problems that can arise.      Fuel Technology is a discipline and a science on its own. I’m an engineer not a chemist so I’m taking a practical view of what happens to the fuel and equipment onboard. Not too many chemistry questions please

I have worked on or been associated, in a variety of roles with the workings of slow, medium and high speed diesel engines using MDO, IFO and HFO. I have also sailed on vessels with Steam Turbines with large boilers

I’ll start this presentation from delivery onboard to show you how it is stored and discuss how fuel is handled from the bunker tanks to the engine room, its treatment and then delivery to the engines.  

The purpose of this presentation is to bring to your attention the complexity of fuel handling, the challenges ahead, driven by environmental pressures and  the increasing number of fuel related problems which unfortunately are only likely to get worse for Underwriters in the short term. 




What do we mean by BUNKERS?

• Bunker fuel is any type of fuel oil used onboard ships.

• The word “bunker” refers to a container that fuel is stored.

• Historically steam engine powered ships had coal bunkers.

• Now the fuel is stored in bunker fuel tanks.
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Presentation Notes
 I think it is useful to show you where the fuel used onboard ships comes from.

Used to come from an Atmospheric distillation column as shown.

Nowadays as they try and squeeze as much as possible to gain 100%  utilisation  of the crude oil feedstock. Vacuum distillation is more common so that the fuel will boil at lower temperatures to produce vapour.




Types of fuel bunkers

Residual Fuel Oil
•Heavy Fuel Oil
•High Viscosity
•Black in colour
•Requires heating before use

Distillate Fuel Oil
•Marine Gas Oil or Diesel Oil
•Low Viscosity
•Clear in colour
•Can be used without heating
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Presentation Notes
These cases tend to cost in damages alone between 500,0000 and 3 million dollars.



Marine legislation up-date January 2010
MARPOL Annex VI Fuel Sulphur Limits



Marine Legislation up-date January 2010.
Legislation to enter into force 1st July 2010.
EU Directive 2005/33/EC extends the scope of EU Directive 1999 / 31& 32 / EC:

• This requires ships to use 1.00% sulphur fuel in the  English Channel, 
North Sea, and Baltic, (designated Emission Control Areas)(ECA).

• They can burn 1.50% sulphur fuel in the Mediterranean and potentially 
4.50% outside EU territorial waters.

• Requires them to either carry three types of fuel increasing number of 
changeovers and opportunities for errors.

• Or, to run on 1.00% Sulphur Fuel in all the Mediterranean which will be 
more expensive. 

• (if the fuel is available)?



Environmental control areas

Presenter
Presentation Notes
The map shows the Emission control area already set 


MARPOL setting  is 1.5% prior to 01 July 2010

1% after 01 July 2010

0.1% on or after 01 January 2015

Comparison to the diesel used in cars which has 10 ppm of sulphur
0.1% is equivalent to 1000 parts per million.




USA area proposed for ECA designation

Presenter
Presentation Notes
What is an Emission Control area/ Shown on this slide.

The state of California coast has already set for vessels within 24 nm from 01 July 2009 a Phase 1 level of maximum 1.5% for Marine Gas Oil and Marine Diesel Oil 0.5%

Phase 2 due on 01 January 2012 sets all fuels oils to at or below 0.1%




From 1 January 2010

• A 0.1% sulphur limit applies to all marine fuels for use by ships 
at berth for more than 2 hours in EU territory.

• This applies to all fuels used onboard. 
• in auxiliary engines
• main engines
• boilers.

• It was thought that vessels would hook up to shore power.
• this is not practical
• very large demands for power such as cruise ships.

Presenter
Presentation Notes
This is the most significant problem. 0.1 % applied from 01 January 2010.

Some vessel have very large demands for power.  Keeping their generators running keeps the main engines in a state of readiness for example if you have a cruise vessel which has enough power to supply a town as large as Southampton.

Boiler manufacturers are in particular not ready for the change over  to low sulphur fuels.



Bunker manifold on deck

Note no drip sampler fitted.

Presenter
Presentation Notes
This is an illustration of a poor system.  No drip sampler fitted 
Only one main bunker line going to storage tanks although a MDO and HFO flange available 



Bunkering quality testing sampling kits

Approved sealed bottle.In line fuel sampling device.



Bunkering a ship

Presenter
Presentation Notes
Typical Bunkering scenario.  shows how the oil through the flexible hose is delivered onboard



Number of storage tanks

• On board the majority of FO is kept within 2 to 6 tanks.

• Upon receipt the FO is put into one or two of these tanks. 

• Bunkered FO should kept apart from the FO remaining on board 
(ROB).

• to avoid possible incompatibility problem. 

• The location is always subject to following considerations.
• type of fuel
• volume
• stability concerns
• heating

Presenter
Presentation Notes
Mixing of different fuels can lead to ashaltenic sludge or waxing leading to filter blockage and engine operational difficulties.

Fuel oil tanks should be used in rotation to avoid same fuel being on board for lengthy periods.  The fact that large numbers of vessels are laid up now may generate problems.

For the largest engines in the world at the moment typical consumption can be 160 to 200 tons per day or as a comparison with your car about 1600 gallons per HOUR



Engine room settling tank
• Engine room settling tank is heated and the convection currents 

gently homogenise the oil in the tank.

• Concurrently water and solids settle out, by gravity. 

• Water and sludge is drained off into the ship's sludge tank.

• Sediments have to be manually removed. Typically at planned 
maintenance or survey.
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Despite good purification over time sludge and other deposits like Cat Fines settle at the bottom of settling and service tanks and need cleaning more regularly than in the past.
Sediments settle out depending on fuels supplied
In rough weather these sediments can be stirred up and the deposits drawn into the purifiers as slugs of deposited compounds of abrasives.
This also occurs with the service tank but to a lesser extent.




Purification

• Separates intermixed water 
from oil whilst also removing 
solid impurities.

• The lighter purified oil, the 
major part of the mixture, is 
fed to the daily service tank
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Click to show FO purification system

Click to show DO purification system

Click to advance slide




Fuel Oil Service System
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Fuel properties – Problems associated
1. High viscosity

2. High specific gravity

3.   High Conradson carbon residue (CCR Value)

4. High sulphur content

5. High ash content

6. High vanadium content

7. Sodium (salt water)

8. Incompatibility

9. Low flash point 

Presenter
Presentation Notes
1. High Viscosity Causes difficulties in Fuel transfer 
High injection temperatures are necessary

2 High Specific Gravity  Reduced centrifuge operating efficiency

3.  High CCR Increased exhaust fouling turbo charger turbine deposits
 Filter clogging   Poor combustion

4. High Sulphur Content. Hot and cold corrosion attack on cylinder liner and cylinder head valves.  Increased  Liner wear, pistons etc.

5. High Ash Content causes Increased component abrasive wear.  Deposits on exhaust valves pistons and exhaust turbine

6. Vanadium at 530ºC deposits and corrodes exhaust valves and turbo charger nozzle rings, turbine blades, etc  with salt water a ratio of 3parts vanadium  to 1part Sodium.  They oxidise to form a sticky low melting point salt which adhere to these parts at a much lower temperature.  This sticky salt attracts other deposits which can cause mechanical damage as well. Together these are very destructive.



9. I had one problem we had to resolve where the Total Sediment Potential reading was slightly out.

Owners did not analysed fuel as it always taken from the same source for years and had been reliable. Fuel supplier had a 3 week limit on complaint. Problem manifested itself long after this period.

Chief Engineer suffered filter clogging and purifier problems but did not report them. Continued struggling until he got rid of the fuel but damaged the engine.





Fuel properties  - Problems

10. High Aluminium / Silica (catalyst fines)

Causes rapid and excessive wear on:-

• piston rings & ring grooves 

• cylinder liners 

• fuel injection pumps and injectors

Presenter
Presentation Notes
This is the one that tends to cause the most problems and manifests itself  in very rapid wear which results in claims against Underwriters



FUEL ANALYSIS  - Case study
Subject: Report: F060983210 – “Vessel”  RMG 380: Conforms - EFN: 59

Fuel Sample               
VLC Log No.               F060983210  
Date 09/13/06
Bunk. Port and Date Gibraltar, - 09/09/06
Place and Date Sent        09/11/06
Supplier                  Aegean
Date Received at VLC      09/13/06
Sample Type per Customer  IFO 380
Grade                     RMG 380
Tamper Proof              013098 : Sealed
Customer furnished data:
Density                973.9 kg/m3
Quantity                 7300  M.Tons

Presenter
Presentation Notes
Fuel analysis indicates this is fairly good fuel but like any fuel containing fines if it is not purified carefully it will lead to problems as occurred in this 159,000DWT tanker shown later



Case study – specified parameters for RMG 380

Density @ 15 degC 972.1  kg/m3  (991.0  Max)

API Grade              13.98        ( 11.20 Min)

Viscosity @  50 degC 315.60 cSt (380.00 Max)

Viscosity @ 100 degC 30.8  cSt ( 35.0  Max)

Upper Pour Point       10    deg C   ( 30    Max)

Carbon Residue        10.94 %wt.   (18.00  Max)

Ash                    0.036 %wt.   ( 0.150 Max)

Water                  0.15  %vol.  ( 0.50  Max)

Sulphur                 1.48  %wt.  ( 4.50  Max)

Sediment               0.05  %wt.   ( 0.10  Max)



Case study

Calorific value 40.91 MJ/kg
Minimum Transfer Temperature 41 degC
Injection Temperature
(For 13 cSt Viscosity) 130 degC

Engine Friendliness Number
(EFN: 1-100) 59

Grade Conformance
The fuel sample tested conforms to grade RMG 380.

Presenter
Presentation Notes
The fuel conforms to grade 380 so it is well within specification but buyer beware.



Case study – Note the Al + Si readings
Vanadium                 52  wt.ppm ( 300  Max)
Al + Si                  55  ppm (  80  Max)
Flash Point            > 65  degC (  60  Min)

Additional Parameters

Silicon 26 Ppm
Aluminium 29 ppm
Sodium 19 ppm
Calcium 5 ppm
Iron 32 ppm
Lead < 1 ppm
Nickel 26 ppm
potassium < 1 ppm
Zinc 1 ppm
Magnesium 1 ppm
Calcium carbonate CCAI 835

Presenter
Presentation Notes
Note spec allows 80 ppm and this contains Al + Si 55ppm. This would cause me concern as a Technical Shipmanager. Need to run two purifiers in parallel and slow the rate of purification down to the minimum to obtain max centrifuge. Attention to temperature of 98 Centrigrade essential.



Case study  - Cat fines
Comments

High iron noted.  High iron can cause damage to fuel pump and fuel nozzle.
Ensure purification and filtration systems are functioning efficiently.

Suggestions & Recommendations to Ship Owners/Operators/Technical Staff.

Temperature for injection viscosity 10 is 142°C.
Temperature for injection viscosity 15 is 124°C.

Catfines

Observation: Catfines content (Aluminum +Silicon) in fuel is high. Catfines
cause high wear in rubbing surfaces of cylinder and fuel system. If the catfines
content is less than 15 ppm, wear and tear for the engine will be minimal.
Increased catfines content will increase the wear rate.

Purify continuously and recirculate the fuel several times to bring down the
catfines content.

Presenter
Presentation Notes
The last sentence is extremely important but is lost in the plethora of information.



Case study - Cat fines
Pour Point

Observation:  Heat and store this fuel at 10°C above the measured pour point 
temperature.

Sulphur

Observation: This fuel has low sulphur. High alkalinity of some cylinder oils 
can cause scuffing and excess wear of cylinder liners.

Make sure cylinder oil used can handle low sulphur fuel.

Overall Quality

Engine Friendliness Number (EFN) is a unique bench-mark of fuel quality
evaluated by VISWA LAB from the point of view of engine wear and tear
resulting from the use of this fuel. Based on EFN, which is calculated from the
analysis results listed in this report, the quality of this fuel is above average.

Presenter
Presentation Notes
This fuel is considered above average and still caused a very costly failure due to poor fuel handling onboard. Tugs necessary to assist. LOF? 



Case study - Cat fines

Presenter
Presentation Notes
This is the vessel that the analysis referred to.



New Cylinder Liner

Case study - Cat fines



Damaged cylinder liner

Case study - Cat fines

Presenter
Presentation Notes
Cracks occurred in the top of some of the liners.



Cylinder liner surface 100 times magnification

Shiny dots show evidence 
of aluminium cat fines 

embedded.

Presenter
Presentation Notes
Surface of no. 8 cylinder liner under x100 magnification showing  the presence and effects of cat fines. Look carefully at the shiny dots this indicates presence of aluminium.



Other Contaminants

• Recently an alert was sent out by a P&I Club regarding fuel 
contaminated by styrene, DCPD, and phenols. 

• Used lubricating oil waste is reoccurring problem that has 
occurred around the world.

• We recently had another case where waste products from the 
cosmetic industry!

Presenter
Presentation Notes
The UK Club sent an alert to members that one testing lab had reported 8 complaints of fuel related problems from ships loading bunkers in Balboa, Panama.  The substances represented refinery or chemical waste that should not be present in bunker fuels.
Another vessel suffered problems and engine damage due to fuel from Fujairah. The problem was not easily detected by analysis . A specialist laboratory in Singapore was equipped to detect chlorinated contaminants due to the presence of dichloroethane used as a degreaser, solvent, paint stripper. Napthalene was also identified.
We recently had a vessel towed into Houston Texas which suffered contaminants from the cosmetic / fragrances industry. The surveyor concerned had a difficult time explaining to his wife why he smelled of perfume when he came home!!




Cases we are currently involved in
• Claim involving IFO fuel containing styrene and (DCPD) causing main and 

auxiliary damage to fuel system components.

• Claim of high water content in the fuel, vessel stoppages, loss of hire, 
towage, de bunkering, GA claim and engine repair costs.

• High asphaltenes and carbon residues causing engine damage.

• Claim involving high (Total Acid Number) and (Strong Acid Number) values 
with alleged acid attack and increased wear on components.

• Claim involving fuel which has been analysed with elements of used 
lubricating oil causing engine damage.

• High values of CCAI (Calcium Carbonate) causing injection delays, 
combustion problems and associated engine contamination and damage.

Presenter
Presentation Notes
(DCPD) dicyclopentadiene 



Chemical waste such as polyethylene found in fuel

Presenter
Presentation Notes
Results of contamination is a complete removal of pistons and remedial or renewal of liners. Flying liners in of  several tons each is expensive. Chemical wastes were found in the fuel oil, particularly polyethylene.  Regulation 18 expressly forbids fuel oil being supplied with Chemical waste used lub oils etc.

We had a vessel towed into Cape Town having taken bunkers in Singapore and Rio de Janeiro. It was found that this vessel’s fuel had been contaminated with polyethylene, which had choked the filters damaged the fuel pumps and created sludge on all the pistons.




One of the affected pistons removed due to contamination



Bunkers today - Tricks of the trade
• We have never been present at a bunkering where the receiving 

vessel received more than was ordered.

Density difference 

• Marine fuel is sold by weight and delivered by volume.

• Density measurement is essential.  

• The density on the supplier’s Bunker Delivery Note (BDN) is   
often proven to be incorrect in the supplier’s favour.

Viscosity difference

• If a 180 cSt viscosity fuel is ordered, but a 380 cSt viscosity fuel 
is incorrectly received there is a commercial implication. 

• Higher viscosity fuels are cheaper so receiver is overcharged.



Water content

• If higher than specified this will result in more water and less 
fuel. 

• Water costing US$ 500 to 1000 a ton is to be removed.

• Also reduces  the fuel’s specific energy.

Questionable calibration tables

• Calibration tables can be adjusted to favour the supplier.

• Look for an endorsement by a recognised authority.  

Bunkers today - Tricks of the trade



Introduction of air

• Aerated bunkers when sounded give the impression that an 
adequate amount has been delivered.

• Two days later once the entrained air has disappeared a short 
fall is discovered.

• Described as the cappuccino effect.

Pumping of slops into bunkers from hidden tanks

• Hidden slops can be delivered as bunker fuel introducing 
contaminants and reducing the amount of fuel delivered.

Bunkers today - Tricks of the trade



HOW DO WE PREVENT 
FUEL PROBLEMS?

Presenter
Presentation Notes
How do we prevent fuel problems  - Education – An understanding of what can go wrong

I think most Technical Managers ashore are far more aware than we were 20 or 30 years ago. Whether they individually pay enough attention to it or put the message across to the Chief Engineer onboard is another matter

We were warned that fuels as time goes on are going to deteriate and cost of fuel has forced Owners to look for cheaper sources so they now have adapted to burning fuels of much lower down the fractional column.  Bunker fuel prices at the moment are about $460 and $610 for MDO



MANAGING FUEL

• Needs to be strict controls.

• Specify requirements.

• Ensure good sampling to check that you get what was specified.

• Fuel analysed before it is used.

• Technical managers study the analysis before authorising use.

• Clear instructions to Engineers about fuel handling onboard.

• Regular inspection of handling onboard.

• Fuel bunkered to an empty tank and isolated before use.

Presenter
Presentation Notes


Fuel bunkered ideally should not be used until it has been analysed.  Some companies do not bother with this as it is a extra cost.  Many do it diligently and still get caught out by poor onboard engineering skills.

Analysis of these samples together with the results from the loading sample will give indication of overall performance of on board fuel treatment system with respect to the loaded fuel. It is becoming increasingly complex and need strong technical management input to ensure engineers onboard are sufficiently skilled to handle it.

When we are instructed to carry out onboard JH 10A surveys which are Engine Room Management & Machinery Risk Assessment.     We examine carefully how the fuel is managed onboard, Bunkering, sampling, Analysis reports, Storage, Purification and burning.    Also part of the process is the JH 10Ca survey of the Office where the whole shipmanagement systems are examined, Communication by Superintendents with Chief Engineers,  Follow through on any remarks from the Analysis.    A Scandinavian company Offices I examined recently have signed up for an innovative system called “Fuelwise” a DNVPS program where the fuel to be ordered is checked with DNV before placing the order.    The small “a” in the JH 10Ca is a more thorough examination of crew management to check the recruitment, training and retention of good personnel as nearly all failures stem back to competence of people.

A new concept is being trialled at the moment in conjunction with Lloyds Register.  It is called Lab on a ship.  It is able to accurately produce all you need to know about the fuel onboard and the efficiency of the combustion in the engines. However presently very expensive approximately US$100,000.





Preventative measures 
Checks prior to bunkering

• Details of marine fuel oil supplier recorded.

• Product name (which should agree with the fuel ordered).

• Quantity in metric tonnes.

• Density & sulphur content stated.

• A declaration signed by the fuel oil supplier that the oil supplied 
conforms with regulations 14 and 18 (sulphur and ULO content).



• Record every significant event from arrival of barge to its 
departure including photographs.

• A note of protest should be issued if there are any doubts or any 
events which may later be considered significant.

• Ensure safe access using a SOLAS approved ladder so there are 
no excuses for either party not to visit each other’s vessel.

• Witness sounding and measuring of temperatures of the bunker 
barges tanks even the empty tanks and sludge tanks.  

• Witness soundings or ullages and inspect the sounding tape.

Preventative measures 
Checks prior to and during bunkering 

Presenter
Presentation Notes
Record the empty tank ulllage soundings.  Do not be persuaded that meters are more accurate than soundings.

Witness the sounding tables and ensure they are approved.  Ensure tank quantities are ascertained.

Sound and record temperatures of every ship’s tank immediately before the bunkering in the presence of a barge representative record and ensure they endorse.

Verify where the samples are to be collected confirm that a representative will be present at all times and that they will endorse and seal the samples upon completion of bunkers.




• Upon completion of bunkering and to ensure quantity
• resound all tanks on both vessels.

• Upon completion and agreement of quantities
• ensure all the samples are sealed and endorsed
• and photographed in the presence of both parties.

• Record own vessel and barge’s draft marks before and after 
the event.

Preventative measures 
Checks at completion of bunkering 



• BDN includes the seal numbers of the samples taken.

• At least 3 preferably 4 samples should be collected:  
• ships retained sample
• Marpol Annex VI sample
• sample for testing
• supplier’s sample.

• The sample for testing must be dispatched for testing  immediately.

Preventative Measures 
Checks prior to and during bunkering 



Why do samples matter?

• Samples are the most vital aspect of any bunkering quality dispute.

• All analysis techniques and points of law regarding claims for 
substandard quality require representative samples.

• Only way of assessing what was received on board the vessel at 
the point of transfer, the ship’s manifold.



Not a difficult problem you might think!

It should not be but it very often goes wrong.

• The objective of sampling should be 

• to obtain a representative sample of the bunkers

• that is witnessed jointly

• agreed by the parties concerned.

Presenter
Presentation Notes

Supplier’s terms and conditions usually state that sampling shall be carried out by the supplier from the barge or shore tanks but do not define how or when.

Many ships take their own samples with or without the knowledge of the supplier. This generally results in the supplier and the receiver producing samples which have probably been taken by different methods and not witnessed by both parties.  

On many occasions analysis of supplier’s samples and ship owner's samples demonstrate inconsistent sampling methods (different quality fuel).

The supplier gives instructions to barge operators to take a sample during delivery but does not state how and when this should be done.

The supplier may state in his terms and conditions that the receiver has the option to witness sampling on the barge. The receiver may convey this to the chief engineer  but, due to other work or difficulty of access to the barge, the chief engineer may not attend the sampling. 

The buyer may state, as an addendum to the terms and conditions of sale, that sampling shall be carried out at the ship’s receiving manifold by continuous drip method and invite the supplier’s representative to witness the sampling. The supplier’s representative, the barge staff, may not attend this sampling, claiming that due to personnel insurance cover, limited crew and safe barge operations, or unsafe access to the ship, they could not comply with the request.

The supplier may claim that the ship has not fitted a suitable sampling device.

The receiver may claim that the barge has not fitted a reasonable sampling device.

The receiver does not trust the supplier and, whatever he does, will take and rely upon his own samples.

The supplier does not trust the receiver and whatever he does will take his own samples.

Neither ship’s staff nor barging company are interested in sampling due to lack of understanding of the problems.

The easiest way to reject a claim for poor quality fuel is for the supplier to dispute the ship’s taken samples as being non-representative.

Neither the supplier nor receiver is willing to invest large sums of money on high technology sampling device but, if a dispute arises, will challenge low technology sampling techniques.

A continuous drip sample or automatic sample will tend to produce a “blended” fuel. However, the ship may receive poor quality fuel during one period of delivery, perhaps from one barge tank, which may be loaded into only one tank on the receiving vessel. This part of the delivery would be “off-specification” and could cause engine damage whilst the “blended” fuel sample would not reveal this problem.











Sealed samples

• follow company procedures

• use clean sample bottles

• note location, time and date

• name of bunker tanker 

• name of vessel

• signatures and names of officers

• details of seal identification

• bunker grade



Representative samples

Fuel should be drawn off 

• at the start of fuel being received

• some time during the middle 

• and near the end.



Currently the biggest engine in the world.

Presenter
Presentation Notes
This is the type of engine on the Emma Maersk
Note the man standing on the fuel pump platform it gives an idea of scale.

It weighs in at 2300 tons.  The Crankshaft weighs 300tons
Length is 27 metres height 13.5 metres

It produces 108,920 HP and it consumes AT 25 Nautical mph  or approximately  29 mph 1660 gallons of heavy fuel in one hour compared to your car which will burn 1.5 to 2 gallons per hour on the motorway
With this size of engine you do not need to make mistakes with the fuel injected into it.





A cross section of the RTA96C: 



Main engine piston and 
piston rod

Comparison 
height 2 metres

Presenter
Presentation Notes
A man would be about the height of bottom section



Crankshaft

Presenter
Presentation Notes
View of the 300ton crankshaft



Interesting facts & figures
• An engine of the size described costs about US$ 17,000,000

• Pollution from shipping worldwide measured in CO2 values is
about 2.7% in terms of emission per tonne of cargo transported.
For instance a Panamax Bulk carrier emits 3g/t/km compared
with a Boeing 747-700 which emits 540g/t/km

• Amount of fuel consumed by ships in SECA is estimated to be
about 20 million tons per annum

• The real global warming threat is surely the population of the
world which is currently 6.692 billion people and is expected to
rise by 0.8 billion per decade or 80 million per year. Is this
sustainable?

• In 1804 it was 1 billion. In 1950 it was 2.6 billion.

Presenter
Presentation Notes
We all talk about climate change.  The main driver of climate contamination is fossil fuels we burn in our cars and other industries like shipping.  Developing countries are becoming more wealthy and their populations have more disposable income and want to buy cars There are a 1.33 Billion people in China and similar amount in India.  No one seems to be talking about population control anymore.  Surely for sustainable development we need some sort of population stability. Presently there are 6.692 billion on our planet and increasing at a rate of nearly 0.8 billion per decade. That translates to 80 million per year which is greater than the population of UK.





Slow speed steaming

• Recognised that this is a potential problem if the manufactures 
guidelines are not followed.

• Have not seen any cases yet.



Lay - up. 
Resulting damages due to lay up

• We have seen a number of damages due to vessels bumping into each 
other at congested anchorages.

• We have seen vessel that have run aground in storm conditions due to 
inappropriate lay up position.

• LNG in lay-up with a 48,000bhp steam plant. Someone thought it a good 
idea to leave the covers off the main condenser, but didn’t think to check 
that there was more than single valve isolation to the sea. Cost estimate 
37.5 million.

• Crew used a paint-can lid as a blank on a 300mm seawater pipe with a 
7metre head of seawater above. They then went to bed. The engine room 
flooded to the 10metre level within 10hours. Estimated cost US$ 21 
million.



And finally...

Thank you for listening
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