Spotlight on Bunker Metering

Measure for measure

Claus Moaller Petersen
explains why A.P. Moller

- Maersk, the world’s
highest volume bunker
buyer, is installing mass
flow meters in an effort to
Stamp out the practice of
short deliveries of bunker
fuel and make the industry
more transparent
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isputes over the quantity of
fuel delivered by a bunker
barge to a receiving vessel

remain a daily issue in the shipping
world. As a result of the problems this
can cause, A. P. Moller - Maersk has
embarked on a project to install mass
flow meters onboard its vessels. This is
a deliberate move designed to improve
transparency in the bunker industry. At
the same time, it will assist in making
bunkering operations much smoother
and easier because the constant fight
over quantity discrepancies will simply
disappear.

Although highly affected by the volatile
ups and downs of crude oil prices, the cost
of bunker fuel remains one of the major
factors in the daily costs of running a vessel.
Therefore, it is obviously of paramount
importance for shipowners to have access
to an accurate method of measuring the
quantity of delivered bunker fuel.

However, as a shipowner, A.P. Moller
- Maersk probably is the first to recognise
that when big container vessels are designed
and built — now and in the past — the
main focus inevitably is on optimising the
number of containers that the vessel is able
to carry. Less attention is paid to the bunker
tanks which are typically placed wherever
they might fit, invariably in odd sizes and
dimensions which might often be difficult
to measure with an absolute and definite
accuracy.

In addition, and to be frank, on today’s
worldwide bunker barge fleet, a lot of
equipment in use dates from as far back as
the 1980s. Old does not necessarily mean

bad, but we should not ignore progress, if
and when improvements are possible. And
this goes for measuring systems as well as

for other aspects of bunkering. We all have
an obligation to optimise and improve
procedures and operations
possible, and whenever it makes sense from
a business point of view. Basically, we just

whenever

want accuracy.

For participants in the bunker market,
it might be assumed that an open and
transparent bunker market would be in
everybody’s interest. From a supplier’s point
of view, detailed and transparent knowledge
of a specific market and port will support
the optimisation of sales, marketing and
pricing.

Maersk Oil Trading, being the
in-house bunker broker for the Maersk
fleet, procures and trades around 13 million
metric tonnes (mt) annually, in
than 200 different ports. The company
obviously has a clear desire and obligation
to make the right bunker decisions. This
includes determination of the best bunker
ports to visit and the precise volumes to
be purchased, but it also means that the
company can focus on which ports deserve

more

most attention when we are planning future
developments and projects.

From a pure and simple human point of
view, we consider it generally understood
and accepted that you get what you pay
for. We believe this applies for most aspects
of life — including the bunker industry.
Furthermore, putting the crews of our
vessels into situations where they have to
discuss bunker quantity measurements and
argue over any discrepancies with delivery
barge crews in heated disputes, is not fair.
Nor is it conducive to creating the kind of
respectful work environment that we want
for our employees.

All of the above factors contribute to
our clear wish to have an accurate and
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The air apparent

Dr Manus Henry explains
what Coriolis mass

flow meters are and

their advantages over
conventional bunker
quantity measurement
techniques
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t The Bunkering Symposium

in Antwerp, on 11 December

2008, Claus Moller Petersen of
A.P. Moller-Maersk, the world’s largest
container line,
a major new initiative.

announced
Frustrated
by what Maersk estimates to be an
average of 1.5% shortfall in bunker
deliveries, the company is installing
fifty Coriolis mass flow meters across
its fleet over the next six months, and
will be looking for agreement from
its suppliers that accept
these meter readings as the basis for

vessel

they will

payment, rather than the conventional,
barge-based dip readings (see page 37).

‘Honestly speaking, we definitely have
more confidence in these devices than
we have in some barges’ old-fashioned
measuring equipment around the world,
stated Petersen. This challenge to a central
basis of the bunker supply industry — that
payment is based on the measurements of
the seller, not the buyer — has significant
repercussions, which will unfold over
the coming months and years. But what
are Coriolis mass flow meters, and what
advantages can be claimed for them over
conventional bunker quantity measurement
techniques?

A Coriolis meter consists of an (essentially
mechanical) vibrating flowtube through
which the fuel passes, and an (essentially
electronic) transmitter. Manufacturers offer
a range of flowtube geometries, usually
classified as either ‘straight’ and ‘curved’
designs. Flowtube diameters range from
less than one millimetre (mm) up to 30
centimetres (cm) or 12 inches, although
only a few suppliers offer the larger sizes
(above 15 c¢m or six inches) suitable for
bunkering applications. Whatever their size
and shape, all Coriolis flowtubes operate on
the same principle. Along the measurement
section of the flowtube, two parallel pipes
are forced to vibrate back and forth by one
or two electromagnetic drivers. The level
of vibration is very small, typically no
more than a millimetre, even on the largest
flowtubes. The frequency of the vibration
varies with the design of the flowtube — for
example, a curved flowtube might vibrate
eighty times a second (80Hz), while a
straight tube might vibrate at 600Hz — but
the exact frequency of vibration depends

upon the density of the fuel in the flowtube.
This means that if the frequency of vibration
is measured precisely_via the two vibration
sensors on the flowtube, then the density
of the fuel can be calculated. The signals
from the two sensors are also used for the
calculation of the mass flow rate. In outline,
the flow of fuel through the vibrating tubes
causes a slight twisting of the pipework,
which can be detected as a slight phase or
time shift between the two sensor signals.
The other part of the meter, the electronic
transmitter, collects the sensorsignals, carries
out the mass flow and density calculations,
maintains flowtube

and vibration by

‘Coriolis meters are
commonly regarded as the
most accurate flow meters

in widespread industrial
use, with both density
and mass flow readings
typically accurate to 0.1%’

generating a suitable drive signal. The
flowtube temperature is also monitored to
provide temperature-based corrections to
the mass flow and density measurements.
Early Coriolis meter transmitters were
built using relatively complicated analogue
circuitry. However, the development of
digital electronics for consumer goods
has led to all-digital designs. With two
channels of input (the sensors) and two
outputs (the drivers), the Coriolis meter
is not unlike a stereo music system — in
fact, at least one modern transmitter design
incorporates an audio codec chip developed
for mixing desks. Using the audio analogy,
the transmitter processes the high-fidelity
but low-level sensor signals, generating
the density measurement by very accurate
determination of the signal pitch (to a few
parts per million), while the mass flow is
derived from the delay or echo between the
two sensor signals (determined to within
a few nanoseconds). The final task of the
transmitter is to process the sensor signals
to generate appropriate high level output
signals sent to the flowtube drive coils
(comparable to driving the speakers coils of
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