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BUNKER METERING:
Maersk leads the way

Spotlight on Bunker Metering

#RITICAL MASS
Steve Jones explains why
accurate measurement of
delivered volumes is so
important to the bunker
industry and describes the
testing and development
of mass flow meters
currently underway

A

ccurate measurement of bunker
delivery quantities poses many
challenges that can reduce the
accuracy of the final results obtained.
Traditional fuel oil bunkering methods
are based on volumetric measurements,
calculations and errors that can – and
do – lead to discrepancies between
fuel supplier and user. Delivering
measurement accuracy in the range
of 1%-3%, and in some cases even
as poor as 5%, represents significant
losses and presents obvious areas for
improvement. A more direct, massbased measurement capable of handling
the challenging application area of fuel
oil bunkering would provide significant
advantages to the industry as a whole.
Other benefits provided by accurate fuel
oil measurement are tighter control and
visibility to the amount of fuel consumed to
assist with initiatives directed at improving
fuel efficiency, and for these reasons Coriolis
mass f low measurement poses an attractive
solution to bunker measurement within the
marine industry.

The application
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Metering heavy fuel oil (HFO) is not an
easy application for f low measurement
technologies. Flow meters must be able to
handle the different bunker grades used,
along with any impurities that have not
been filtered out and varying degrees of
entrained gas in the oil. This makes for a
very challenging application, not to mention
other environmental inf luences such as
vibration, product solidifying and the need
for low pressure drop.
For traditional bunkering measurement,
look-up tables and a density measurement
are used in conjunction with the ‘dip’ to
calculate the total ‘mass’ of the bunker fuel
delivered. Needless to say, there are many
factors that contribute to errors in this
calculation, such as the strike plate location,
the dip tape, accuracy of tables, tank straps,
and human error.
Coriolis f low measurement technology
accurately measures the mass f low directly
and eliminates the need for any mathematical
conversions. Coriolis f low technology
is clearly suited to HFO applications,
particularly bunkering, where customer
billing is based on mass.
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‘Coriolis flow measurement
technology accurately
measures the mass flow
directly and eliminates the
need for any mathematical
conversions’
Coriolis technology
The first practical Coriolis f low meter
was introduced over 30 years ago by
Micro Motion, now part of Emerson
Process Management. Today, Micro
Motion technology is used in various
industries around the world with over
600,000 Coriolis meters installed.
The adoption of Coriolis f low meters
is rapidly increasing as it offers solutions
to many of the challenges faced in
metering applications. Coriolis meters
are non-intrusive, meaning that there
are no moving parts or obstructions in
contact with the f luid being measured. In
addition to mass measurement, a single
device provides an independent and very
accurate density measurement of the f luid
and a temperature measurement – three
measurements from one device.
A known challenge to Coriolis meters is
to accurately measure f luid with entrained
gas or in two-phase f low conditions.
Because entrained gas generates significant
noise on the measurement signal, technical
innovation has been required to overcome
this common barrier. Based on years
of experience and technical expertise,
Emerson’s Micro Motion technology has
solved this dilemma through state-of-theart digital signal processing algorithms
to handle additional noise created by
the entrained gas, and improved meter
structure for stability and robustness in
two-phase f low environments.
Micro Motion Coriolis measurement
technology has been proven to tolerate
portions of air in liquid and still deliver
acceptable performance. This is critical
for bunker delivery operations where tank
stripping means that air will be entrained
at certain times during the delivery.
A unique feature of Micro Motion
Coriolis f low meters that is valued in

February / March 2009

bunkerspot

Spotlight on Bunker Metering
,TLYZVU*VYPVSPZMSV^TL[LYVUIVHYK=P[YVS»ZIHYNL[OL (U[^LYW

bunker applications is in-situ meter
verification. Meter verification technology
on Micro Motion meters measures the
actual mechanical characteristics to a
very high accuracy – in line and without
removing the meter. When a change in the
meter’s tube performance is detected, the
results determine whether measurement
performance remains within the original
factory specifications. This technique
enables a quick and easy means to verify
performance in-line, thereby negating the
need to remove the meter for calibration
unless otherwise demanded by local
regulatory bodies.

Experience
To address the growing demand to improve
the accuracy of bunkering measurement,
Emerson has been conducting bunker
measurement mass f low meter trials. These
trials have been conducted in association
with A.P.Moller-Maersk (as the enduser of the fuel) as well as ExxonMobil
Marine Fuels (as the seller of the fuel),
and Victrol N.V. (as the transportation
link of the fuel). Phase I of the ExxonMobil
/ Victrol trial has seen a Micro Motion
ELITE CMFHC3 Coriolis meter installed
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it for legal metrology.

Maersk initiative

and operating on the Victrol barge in the
Port of Antwerp, Belgium for six months
during 2008.
The trial has shown favourable results and
is now entering Phase II where Emerson
and ExxonMobil will complete further
testing of Coriolis meter performance and
refine the actual operating procedures
with a view to gaining custody transfer
certification.

In addition to the project testing taking
place with ExxonMobil, A.P.MollerMaersk has undertaken its own, independent
programme
to
validate
Coriolis
measurement technology in bunkering
applications by installing the same Micro
Motion Coriolis f low measurement solution
on its own vessels (see page 37).
These projects ref lect operators who have
the same goal: to charge or be charged for
the fuel oil they supply and to pay only for
the fuel oil received. This goal can only
be realised through superior accuracy of
measurement, no matter the port of call,
from an internationally recognised and
certified metering solution.

Conclusion
Weights and measures
Custody transfer certification requirements
lay out the accuracy requirements of any
measurement system used in the billing of
customers. The accuracy of the equipment
and the measurement system design must be
such that weights and measures can approve
the performance of the system and validate
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While Emerson continues to work with
A.P.Moller-Maersk, ExxonMobil and
others to provide international metrology
certification of Coriolis measurement in
fuel oil bunkering applications, initial test
results illustrate the great potential this
technology offers to the advantage of the
marine industry as a whole.
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Bunkerspot Magazine is the source of quality
information for all professionals working in
the international bunker industry. Our aim
is to provide a comprehensive, accurate –
and always independent – view of the multifaceted global marine fuels industry.

ONLY £225 / €315 / US$430
for the magazine AND
unlimited web access!
Bunkerspot subscribers also gain full access to www.
bunkerspot.com, which includes a subscriptionbased real-time news service, as well as information
channels, industry announcements and updates on
conferences, exhibitions and other key events.

High quality information and true value for mo
money
Visit www.bunkerspot.com

♦

email info@bunkerspot.com

♦

call +44 1295 814455

A UNIQUE TRAINING PROGRAMME ON THE PRACTICAL, TECHNICAL, COMMERCIAL AND LEGAL ASPECTS OF BUNKERING

4-5 MARCH 2009, GREECE

If you already possess a basic knowledge of bunker quality issues,
bunker delivery procedures, ship operations and/or maritime law,
but require more training or need to be brought up to date with the
latest legislation, then this is the ideal course for you.

Key Learning Outcomes
• Increase your awareness of recent
developments in bunker and fuel standards
• Understand fuel quality characteristics and
their importance
• Understand quality aspects of low sulphur fuels
• Know why to buy high viscosity fuels and how
to identify the right one

• Identify contaminants and understand
their impact
• Enhance knowledge of on-board and lab
test methods
• Interpret test results correctly
• Debate environmental legislation developments
• Understand bunker sales and purchase terms,
conditions and responsibilities

• Understand charter party agreements and
their clauses
• Strengthen your knowledge on bunker
delivery procedures
• Protect your company from excessive
credit risk
• Learn to avoid
costly mistakes!

Essential for newcomers to the bunker fuels industry

AN INTRODUCTION
TO BUNKERING
NOW A
VA
IN SPA ILABLE
NISH!

VISIT: WWW.PETROSPOT.COM/EVENTS/PIRAEUS FOR FULL DETAILS AND ONLINE REGISTRATION

Oxford

2009
11-15 May 2009 and 7-11 September 2009
Oxford, England

A five-day intensive residential training course,
taught by a highly professional team of lecturers,
guaranteed to enlighten, inform and encourage
newcomers to the international bunker industry.
This course is fully supported by IBIA and organised by Petrospot Limited

The Oxford Bunker Course ...
• offers students unlimited access to the vast accumulated
knowledge of the resident industry experts
• allows students to meet their peers and understand how other
companies and sectors of the bunker industry operate
• ensures thorough training through detailed case studies,
demonstrations, lectures and discussion groups
• provides comprehensive course literature for future
reference and ongoing study
• promises a full and exciting social programme
Visit: www.petrospot.com/oxford
for full details and online registration

Maritime Week Americas 2009 is a
major international event designed
to draw together the key players in
the marine fuels and maritime and
port security sectors from within the
Americas and beyond.
Don’t miss the comprehensive four-day programme
of high-level workshops, sharply-focused seminars
and unique training courses, together with a full
conference programme covering bunkering operations,
the environment, commercial issues, legal issues, and
port and maritime security.

‘This book covers every
aspect of bunkering,
from its history and early
development right through
to the latest legislation,
newest delivery procedures
and quality specifications,
and - importantly - health
and safety considerations.’

‘The wealth of information
in this book will shed a
great deal of light into
this most labyrinthine of
industries.’

‘It is written in a clear,
easily understood style
that addresses the issues
and answers the questions
that everyone - from the
newest student to the most
experienced practitioner will want to understand.’

Maritime and Port Authority of Singapore
MIAMI, FLORIDA, USA
1-5 JUNE 2009
Outstanding Programme  Exceptional Networking!

View full details & register online at: www.maritimeweekamericas.com
For more information Call: +44 1295 814455 or Email: events@petrospot.com

Order your copies today +44 1295 814455
www.petrospot.com/books

