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Introduction - Supply and Demand

Ship Owners and Charterers continue to become
involved with what seems to be an increasing
incidence of bunker quantity and quality disputes.
In the following text we shall attempt to explain the
background behind this trend and suggest some ways
to reduce the risk and manage these types of disputes.
The global shipping fleet grew at an unprecedented
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rate over the last five years with new ships that had
been ordered during a booming global economy
coming into service. The recent downturn in economic
growth has resulted in an over-capacity of all types of
ships. High crude oil prices have resulted in increased
bunker fuel prices, and Owners and Charterers are
forced to adopt slow steaming and other fuel saving
initiatives. On top of this, environmental regulations
have created a demand for fuels with lower sulphur
levels.

The International Marine Fuel Standard 1SO:8217 has
been updated a humber of times since its first appear-
ance with new versions in 2005, 2010 and 2012. It is
expected that 1SO will produce a bio fuel specification
for marine fuels within this year or so. There is also a
lot of discussion on the merits of LNG and many ports
are gearing up supply facilities for ships. However,
LNG is more likely to be attractive for ships on short
regular trips within special Emission Control Areas
(ECASs) and although engines can be adapted to burn
LNG it is unlikely that existing ships will be modified
to store LNG. Owners will no doubt consider LNG for
new builds but before that happens there will need to
be a significant scrapping programme for older ships
and a sustained improvement in the global economy.
The global sulphur upper limit for fuels to be used
outside ECAs was reduced from 4.50% at the start
of 2012 to the current level of 3.50%. Although this
had little impact on supply, some additional blending
was needed and, as always, when blending is required,
there is a risk of quality problems.

The sulphur reduction from 1.50% to 1.00% for ECAs,
which came into effect in mid 2010, also resulted in an
increase in blending, and even more so when the North
America ECA came into force mid 2012. At present
the supply of 1.00% fuels for ECA consumption is
being met but suppliers are working very near to the
sulphur limit resulting in a spate of disputes on Marpol
compliance. The issue of sulphur testing and precision
of the test method is dealt with later in this text.
Bunker suppliers will usually say that their market
is flat or poor and that this results in low prices and
profits. These conditions may tempt unscrupulous
suppliers to find creative ways to improve their

margins by making short deliveries. Clearly, a Buyer
who is offered fuel well below the market price should
be wary as he may end up with a short delivery and
perhaps a quality problem.

There are differences in quality from region to region
and from port to port and this can be expected due to
crude oil quality variations, local refining techniques
and blending procedures. Some ports have gained
notoriety for suspect quality and short deliveries. Buy-
ers need to take extra care in these ports and seek out
reputable suppliers with high quality standards. This
may involve paying a premium but it could be worth it.
Most fuel suppliers will contract to deliver fuel that
meets 1S0:8217, 2005 and some will accept I1SO 2010
or 2012. Charterers need to be aware of any differ-
ences between the terms and conditions in the bunker
supply contract and those in their time charterparty.
Ship Owners also need to be sure that the fuel clauses
in their time charter reflect their current needs with
respect to quality, sampling and testing. Ideally the
charterparty should set out what the parties have
agreed with respect to arrangements for handling
quality and quantity disputes.

In 2015, when the sulphur limit for fuels to be
consumed in ECAs is reduced to 0.1% the need for
residual fuel with 1% sulphur will disappear and this
should result in fewer quality problems as ships will
either have to use gas oil or operate a scrubber system
and use high sulphur fuel in these restricted areas.

The big challenge for shipping will be in 2020 (latest
2025) when a global cap of 0.5% sulphur will be
introduced. Essentially, this means that all ships will
either have to consume gas oil all the time or they
will have to operate scrubbers on high sulphur fuel.
Alternatively they could, perhaps, switch to LNG or
bio fuels.

The oil producers have said that they could not supply
sufficient gas oil that would be needed to power the
world fleet because of the high demand for middle
distillates for non-marine applications. Scrubbers
seem to be a good solution with respect to keeping
fuel costs down, but ship Owners are unlikely to make
large investments until they need to.
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oooooooooooooo
Bunker barge alongside

Quantity disputes

These disputes are almost impossible to resolve if the
shortage is not identified at the time of the delivery.
Claims usually develop as a result of the quantity
stated on the Bunker Delivery Note (BDN) being
higher than the quantity received by the ship. It
should be remembered that the suppliers’ terms and
conditions of sale will state that the delivered quantity
will be based on measurement of the barge tanks and
the supplier will not entertain discussion on ship tank
measurements.

Most suppliers will invite ship’s crew to attend the
barge before and after the bunkering in order to meas-
ure the tank contents. Bunker quantity surveyors are
being used more frequently to perform measurements
and take samples but even when they attend it seems
that disputes still arise. Unfortunately there have been
reports of surveyors committing fraud by falsifying

barge figures, in collusion with barge crews. It has
also been reported that Chief Engineers of receiving
vessels have joined in such activities for cash rewards.
There have been cases where the surveyor measured
the barge outturn and the quantity received by the ship
and produced a report stating that the ship received
much less fuel than the barge discharged but the
surveyor failed to identify the problem and could not
say if there was a short delivery or not. Obviously it
is not possible for a large amount of fuel to disappear
without trace during a delivery from a barge to a
ship. The “missing” fuel is either on the barge or on
the ship or was never on the barge at the start of the
delivery.

It has been known for barges to have hidden tanks and
for their tank calibration tables to be incorrect. It is
sometimes claimed that ship’s tanks calibration tables
are not very accurate and that ship’s crew can hide
fuel in non-declared tanks.

Cappuccino Bunkers

The subject of “Cappuccino” bunkers has been well
reported in the marine press and there is little doubt
that this method of cheating has been used from time
to time as barge crews know that it is difficult to
detect.

This effect is termed “Cappuccino” because entrained
air causes the fuel to “foam” which makes traditional
manual measurement at the time of delivery unreli-
able. A few days after bunkering the foam tends to
collapse and ship tank measurements then show a
significant “loss” of fuel. The following guidelines
have been compiled to assist ships’ crews with
identification of this potential problem and hopefully
help with dispute resolution. Please note that in the
section below we have referred to the Singapore
bunker procedures but this does not imply that excess
air in bunker fuel is only an issue at Singapore. Good
measurement and survey procedures are important at
all ports to avoid short delivery.

Set out below are the precautions to be followed at
each stage of bunkering.
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When the bunker barge
arrives alongside:

Before delivery starts:

1

Under the Singapore bunkering procedure safe access
to and from the delivery barge is to be provided by the
ship.  This may comprise an accommodation ladder or
pilot ladder or a combination of both. Safe access is
important as a competent member of the ship’s crew,
preferably the Chief Engineer, should attend on the
barge to carry out measurement of all the barge tanks
before the delivery starts. This should be the case even
if an independent Bunker Surveyor has been appointed.

2

All barge tanks, including any tanks declared empty or
not intended for this delivery must be measured and the
temperature of the contents established. This must also
include any slop or waste oil tanks. The drafts of the
barge should also be obtained. It is important that when
these measurements have been made that the barge
master and Chief Engineer sign a record of findings.

3

Opening of ullage hatches or tank hatches should
provide an opportunity to observe any foam on the
surface of the bunkers. Foam may also be de-
tected on the ullage tape. If there is no foam then
the ail level on the tape should appear distinct with
no entrained bubbles. If entrained air is suspected
then obtain a sample of the fuel by lowering a
weighted bottle into the tank. Pour the sample into
a clean glass jar and observe carefully for signs of
foam or bubbles.

4

If these observations show entrained air the Chief Engi-
neer should not allow the bunkering to start and contact
his head office immediately. If the fuel is being provided
by a charterer then they need to be made aware of
the problem. Owners and/or Charterers should then
request for an investigationfby an independent Bunker
Surveyor. The barge Master should be issued with a
letter of protest and a copy sent to the ship’s agent. If
the barge Master decides to disconnect from the ship
and go to another location then the agent should im-
mediately inform the port authority and try to establish
where the barge has gone. All relevant times and facts
should be recorded in the deck log book.

o770

5

The Chief Engineer should discuss with the
Barge Master which barge tanks will be dis-
charged during the bunkering and check that the
quantity held in these tanks is consistent with the
quantity to be delivered and that on the bunker
delivery receipt.

6

If the Chief Engineer has not observed any
entrained air during the initial barge survey it is
still possible that air can be introduced to the
barge tanks or the delivery line during the pump-
ing period. The Singapore Bunkering Procedure
SS 600 prohibits the use of compressed air,
from bottles or compressors during the pumping
period or during stripping and line clearing. It
should be confirmed with the barge master that
he will follow this procedure. (Reference SS600
paragraphs 1.12.10/11/12/183.) Stripping of
barge tanks can also introduce air and stripping
should only be performed at the end of the deliv-
ery for a short period of time. The Barge Master
must agree to inform the Chief Engineer when he
intends to start stripping and when it has been
completed.

-

It is important that the Chief Engineer measures
and records the contents of all his bunker tanks
before the delivery starts and if an independent
surveyor is attending he should be asked to verify
this record.
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During the delivery:

After the delivery:

8

Ship’s crew need to be alert during bunkering
and check for the following signs:

O O Unusual movement of the delivery hose.

O 0O Unusual sounds when standing in vicinity of
bunker manifold.

0 O Fluctuations of pressure indication on
manifold pressure gauge.
O 0O Unusual noises from the bunker barge

00O Excessive bubbles observed on the sound-

ing tape while taking sounding of bunkers in
the ship’s tanks.

9

If these observations suggest that air is being
introduced into the bunkers then the Chief En-
gineer should request the barge Master to stop
the pumping operation. Again Owners’ office
and or the Charterers need to be advised. The
Chief Engineer should attend on the barge again
to take measurements and record the contents
of all the tanks and obtain the signature of the
barge Master on this record. The contents of all
the ship’s bunker tanks need to be recorded. A
letter of protest should be issued to the barge
and the ship’s agent advised. All pertinent details
should be recorded in the ship’s deck log book.

10

If the delivery is suspended for the above reason
an independent surveyor should be appointed
by Owners or Charterers to evaluate the situation
and the agent should inform the port authority.

11

The bunker receipt should not be signed and no
agreement reached with the barge Master on
the quantity discharged or received. This should
be checked and verified by an independent
surveyor. Again, if the barge departs then the
time of departure needs to be recorded and the
ship’s agent advised.

g9on

12

Assuming that the delivery has been completed
without incident the Chief Engineer should then
re-measure ALL the barge tanks and perform
calculations, using the approved barge calibra-
tion tables and the appropriate petroleum tables
to establish the quantity discharged by the barge.
He would also measure his bunker tanks and
calculate the quantity received.

13

The barge outturn quantity should be similar to
the ship received quantity.

14

If there is a significant difference (more than a few
tons) between the barge outturn and the ship
received figures then the Chief Engineer should
repeat the measurements of the barge and ship
tanks.

15

If the difference between ship received figures
and barge figures is significant and this cannot
be explained or resolved then Owners and
Charterers should be informed and they should
appoint an independent surveyor.

16

As a further check it would be prudent to re-
measure ALL the ship’s bunker tank contents
about 12 hours after the delivery to check for
any apparent loss but remember it would be very
difficult to resolve any differences after the Chief
Engineer has signed the bunker delivery receipt.
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These procedures are of particular relevance when
it is suspected that there might be a short delivery
of bunkers. However, the procedures of the Safety
Management System on board should always be fol-
lowed and checklists should be completed. Adequate
planning of and preparation for bunkering, with a pre-
bunkering meeting, is good practice. All checklists,
records of soundings, records of events, records of
any discussions and all receipts should be retained for
future reference. Representative samples should be
correctly labeled and exchanged.

How can Charterers and ship

Owners try to stop being
short delivered?

Owners and Charterers should not rely on ship’s
staff to measure barge tanks and take representative
samples but should appoint well qualified, independ-
ent surveyors for all bunker deliveries. However,
keep in mind that the Chief Engineer has the ultimate
responsibility to sign the bunker receipt and approve
the quantity supplied. The Surveyor should advise the
Chief Engineer if he finds any significant difference
between the ship received quantity and the barge out-
turn quantity, in which event the Chief Engineer must
report the fact immediately and make every effort to
re-check all figures and establish the reason for the
difference.

Charterers should consider making spot checks on
their chartered ships to carry out accurate bunker
quantity audits and make checks against the engine log
book records for fuel remaining and consumption.
Charterers and Owners should request ship’s crew to
measure and record contents of all bunker tanks every
day at noon. Checks can be made against remote tank
content meters. This will provide valuable evidence,
to show what was on board before a delivery provid-
ing additional information to help resolve quantity
disputes when bunkers are loaded.

Owners should evaluate the merits of fitting mass flow
meters to their bunker receiving lines. Although sup-
pliers may not accept a ship’s meter reading as proof
of quantity supplied they will no doubt take great care
to deliver the correct quantity. Mass flow meters also
show if excess air is entrained in the fuel and the risk
of cappuccino deliveries will fall because suppliers
will know that you are monitoring and recording flow.

It is likely that quality minded suppliers will begin to
make fuel deliveries in some ports with barges fitted
with mass flow meters. Keep checking with your
suppliers and if possible purchase fuels from those
offering this facility. If meters are fitted to barges it
is important to check that they are installed just before
the connection to the bunker delivery hose and that
they have appropriate certification.

In ports where you frequently load fuel, evaluate the
employment of a port captain to undertake bunker
guantity surveys and ship bunker audits.

Quality disputes

Over the last few years quality problems have included
the following what we may call traditional defects
- high viscosity, high density, high aluminium plus
silicon, high water, poor stability, low flash point,
high pour point, high ash. In addition we occasionally
have to deal with waste products, chemicals, unusual
particulate matter and poor ignition and/or combustion
properties.

Quite often the quality defect can be managed on
board by good fuel treatment, use of additives and
sometimes blending with good fuel. However, some
more serious defects can only be resolved by de-
bunkering and re-supply with compliant fuel.
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Catalytic Fines

The routine bunker testing agencies have reported
that there has been an increase in the level of catalytic
fines (aluminium & silicon) as a result of the increase
in supply of low sulphur residual fuel. This is to be
expected because low sulphur residual fuel (1.00%
sulphur) is usually a heavily blended product and the
low sulphur blend component is quite often cycle oil
from refineries that operate catalytic converters. This
type of cycle oil, although useful due it its low sulphur
tends to contain high levels of catalytic fines so the
more it is used the higher the catalytic fines in the
finished residual fuel.

The latest 1ISO 8217 Marine Fuel Standard (2012)
provides an upper limit for aluminium plus silicon
of 60mg/kg for most fuel grades. This is a reduction
from the 80mg/kg in the 2005 specification. The
intention behind this reduction was to put some
pressure on suppliers to reduce catalytic fines in
deliveries. Owners should however keep in mind that
fuels ordered to the latest specification and found to
have levels of aluminium plus silicon in the range 60-

80 would fail the specification but would probably
be fit for use after proper, normal on board fuel
treatment including settling, purification and filtration.
Aluminium plus silicon should be reduced to below
15mg/kg at engine inlet to avoid undue wear of fuel
pumps, piston rings and liners.

Catalytic fines tend to build up on tank bottoms,
particularly settling and service tanks where the fuel is
held at a relatively high temperature. In heavy weather
these can be disturbed resulting in high concentrations
of abrasive catalyst reaching the engines which could
result in severe damage to fuel pumps, piston rings
and liners. Owners should arrange cleaning of these
tanks every two years or so to avoid this problem.
They should keep tank cleaning records as these can
be particularly useful to show good ship management
whenever a bunker claim arises.

Density

Fuels with density above 991.0kg/cum at 15°C present
a problem for ships fitted with conventional purifiers
that have this as an upper density limit for effective
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removal of water and particulate matter. Some ships
can operate their centrifuges as clarifiers which do
not have this density restriction but keep in mind that
clarifiers cannot deal with large amounts of water
in the fuel. To give greater flexibility and engine
protection owners should consider the advantages of
installing high density type centrifuges.

Viscosity

Most ships can easily manage fuel viscosity above that
normally used by additional heating. The important
issue is to maintain injection viscosity between 10
and 15 cSt. Quite often low sulphur residual fuel has
a viscosity well below the grade ordered and this is
due to the use of low viscosity cutter stock to meet the
sulphur limit.

Stability and fuel cleanliness

There appears to be an increase in the number of fuel
supplies with poor stability and cleanliness. The fuel
stability problem is usually a result of heavy blending
to meet density and or sulphur limits which can result
in fall out of asphaltenes causing purifiers and filters
to become blocked.

0000oo0ooD -000doooooooooooo
Purifier Bowl - Sludge due to poor fuel stability

Mixing of fuels from different sources should be
avoided as much as possible as this could result in
unstable mixtures.

There have been cases where filters have become
blocked but the stability of the fuel was found to be
acceptable. Further testing showed the presence of
particulate matter such as coke particles, cotton fibres
and polypropylene/polyethylene.

Flash Point

Under SOLAS regulations marine fuels, apart from
those used for emergency generators and lifeboats are
to have a flash point above 60°C. There appears to be
an increasing incidence of distillate fuels (0.1% max
sulphur) with flash point below the legal limit. Should
such fuels be received on board then owners should
contact their classification society for advice. In
general such fuels would need to be taken off the ship.
There have been some approaches to IMO to have
the flash point limit reduced to 55°C and lower but at
present there are no plans to change the rule.

T

High pour point fuels present a problem for ships with
limited heating capacity in their main storage tanks.
Some new builds appear to have rather poor heating
systems. When the temperature of a fuel in storage
falls below its pour point it will tend to solidify and
it can prove to be very difficult to provide sufficient
heating to liquefy it. Fuels should be kept at least
10°C above their pour point to prevent this problem.
Fuels with high pour point are waxy and when mixed
with aromatic fuel can create instability. This can
occur in the settling and service tanks resulting in pu-
rification and filtration problems. It may be necessary,
under these conditions to run the settling tank down to
a low level before introducing the waxy fuel.
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Ash

The ash test provides an assessment of the non — com-
bustible components in the fuel that would include
vanadium, sodium, aluminium, silicon, iron, calcium,
phosphorous, zinc and other elements. The elemental
analysis would indicate the reason for high ash. High
sodium may be related to the water content and if so
the ash should be reduced by water reduction during
settling and purification. On board fuel treatment
should also reduce aluminium, silicon and iron.

Unusual contaminants

Unfortunately fuels with undesirable contaminants
have been supplied to ships and routine testing has
failed to identify the problem. As a result these
fuels have been consumed and ships have suffered
from severe filter blocking, corrosion of fuel pump
components, seizure of fuel pumps and excessive
wear of piston rings. The contaminants have included
waste bio products, chemicals, acids and polymers.
Some routine bunker testing laboratories offer
“chemical screening” of delivery samples but as this
usually only comprises “head space” testing of the
sample only volatile contaminants would be detected
and many of the contaminants above would not be
seen by this method.

Ignition and combustion properties

The 2012 1SO specification includes upper CCAI val-
ues in an attempt to give some protection to end users
with respect to ignition quality. Unfortunately CCAI
which may be calculated from the density and viscos-
ity of the fuel is not a reliable indicator of ignition and
combustion quality. Poor ignition and combustion
properties can result in excessive piston ring and
liner wear and turbo charger damage, particularly on

medium speed engines. The test method IP 541 has
been developed in order to better evaluate ignition
and combustion properties and this method should be
used if these types of problems are experienced.

Sampling and testing

Bunkers now represent more than 50% of the operat-
ing costs of a ship and this is unlikely to change in the
future. Ship Owners and Charterers should both have
a keen interest to prevent lost time and engine damage
resulting from the consumption of poor quality fuel.
Proper, representative sampling at the time of delivery
is in everyone’s interest. Routine testing of all
delivery samples will provide valuable information on
key quality characteristics and an initial assessment of
compliance with the required specification. Also, if
engine problems are experienced, additional samples
should be available for investigative analysis. Where
possible, new fuel should not be used until delivery
sample test results have been received. A good
routine fuel testing service should include not only the
test results but useful advice on treating the fuel prior
to consumption. Sampling and testing fuel system
samples from before and after the purifiers and filters
will provide valuable information on the performance
of these devices. Purifiers, filters and heaters need
to be maintained to always provide optimum perfor-
mance.

It should be remembered that for a fuel to be compli-
ant with the ISO specification it not only has to meet
the quality characteristic limits in the 1SO tables but
also needs to conform with the General Requirements
(Paragraph 5. ISO 8217) and not contain any added
substance that would be harmful to the crew, cause
machinery damage or additionally contribute to air
pollution.
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sulphur content dﬂ#hlwm
accordance with Marpol AnnexViard

Marine fuels are usually sold against ISO 8217 “Specifica-
tions of marine fuels”. This standard references 1SO
4259 “Determination and application of precision data
in relation to methods of test”, for the precision and
interpretation of test results. Buyers are reminded that
the test result they obtain on a commercial sample may
exceed the strict upper limit for Sulphur as defined by
Marpol but may still be within the purchasing specification
sulphur limit. The Marpol verification procedure cannot be
applied to commercial testing but only to tests that may
be carried out by Port State Control on a Marpol sample.

From a practical point of view and without going into the
complex details of the statistics in the calculations, it

can be shown that for a fuel supplied against a 1.00%
mass sulphur limit and tested for sulphur in accordance
with ISO 8754 then the Recipient’s test result has to
exceed 1.06 % mass, for a single test, or 1.05% mass
for multiple tests, before the fuel can be claimed to have
failed the specification limit. Consequently the seller will
probably state that a test result of less than 1.06% mass
shows compliance with the specification maximum of
1.00% mass and will refuse to undertake further testing.
We would point out that if the supplier tests his retained
sample and the fuel is found to be above the specification
limit then the precision of the test cannot be applied and
the fuel would be classed as out of specification.

When fuels are purchased and supplied in compliance with
ISO 8217 (The International Marine Fuel Specification) the
buyer and seller need to be aware that tests on a representa-
tive sample can give different results when tested in different
laboratories. This is due to the precision of the test method.
Acceptable deviations on test results may be found in the
test methods and this is termed the “reproducibility” of the
method. Details of determination and application of precision
data may be found in ISO 4259.

Using the above precision data for testing Sulphur by test
method ISO 8754 it can be seen that for a fuel ordered
to meet a sulphur upper limit of 1.0% the precision of the
method accepts that two different laboratories could produce
results with a difference of 0.06%. Therefore if a single test
result was reported as less than 1.06% the seller would take
the position that the fuel met the specification limit of 1.0%
when allowing for the precision of the test method.

Marpol Annex VI states sulphur limits to two decimal places.
For example 1.00% and 3.50%. Further to this the regulation
sets out a procedure for verification of the sulphur content on
the official Marpol sample. This procedure is not the same as
that set out in ISO 4259. If the Marpol verification procedure
is followed and repeat tests give a sulphur result of more
than 1.00% or 3.50% then the fuel would be classed as non
compliant with Marpol.

It is clear that nominating a fuel under ISO 8217 with
maximum sulphur content of 1.00% mass or 3.50% mass
will not ensure compliance with the MARPOL Verification
procedure, due to:-

» the bias in analytical results between different laborato-
ries

= the uncertainty of the outcome from the test protocol set
out in the MARPOL Verification procedure

In order to ensure compliance when the MARPOL sample,
provided by the supplier, is tested in accordance with the
MARPOL Verification procedure, the fuel should be nominated
and supplied with a maximum sulphur content of 0.94 %
mass (for a 1.00% mass fuel) or 3.32% mass (for a 3.50%
mass fuel). However this could incur a price premium and
there may be availability issues.

Nominating fuel in accordance with ISO 8217 and the
above stated sulphur limits would ensure that in accordance
with 1ISO 4259 the onus for compliance with the Marpol
Verification procedure would then fall solely on the supplier.
We recommend that Buyers discuss the above with their
suppliers and reach a common understanding on how any
disputes would be resolved, before they arise.
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