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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Accurate measurement of large quantities of bunker fuels received by ships around the world has
historically been difficult, with many ships relying on outdated methods of verification, such as before-
and-after manual measurement of fuel tank levels. The potential for inaccuracies is significant and can
result in disputes between the fuel supplier and the ship.

This document addresses the need for standardization of meters used to accurately measure the
quantity of fuel received. Traditionally, volumetric flow meters have raised accuracy concerns because
of the potential for air and other gases to affect the measurement of the fluid. Also, entrained air can

nnnnnnnnnnnnnnnnnnnnn
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Accufrate measurement of bunker fuel receipt quantities using mass flow meters willresullt in greater
efficlencies in the ship bunkering process and reduce disputes.
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Ships and marine technology — Bunker fuel mass flow
meters on receiving vessel — Requirements

1 Scope

This document specifies requirements for Coriolis mass flow meter (MFM) systems installed on and

usedby vesselsfor the accurate MeaSurenent of Dunker fuets Teceived: It defines 1
security requirements as well as testing requirements of the MFM system for the receiving
document complements ISO 8217, ISO 22192 and OIML R117.

This

bunKer delivery procedural issues, such as delivery system integrity and transfer operati

appl

For

[SO 42192.

2 Normative references

Therge are no normative references in this document.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

bun
bun
fuel

Note

3.2

mass flow meter
MFM
equipment designed to directly measure and indicate the mass of bunker fuel (3.1) received

3.3

maxjmuny allowable working pressure
MAWE
higheststress to which a piping SyStem component can be subjected, based on materiat

document does not cover mass flow meters used for custody transfer, nor does it add

icable to cryogenic fuels such as LNG.

bunker delivery using a Coriolis mass flow meter system in a‘eustody transfer r

Ier
er fuel

Class F) supplied to a vessel-for its propulsion and/or operation

1 to entry: Class F fuels are specified in ISO 8217.

trology and
vessel. This

ress overall
bns. It is not

ble, refer to

by a ship

calculations

3.4

maximum mass flow rate

Qmax

maximum flow rate up to which the MFM system (3.5) has been qualified to operate in compliance with
the required accuracy

Note 1 to entry: The maximum value is normally determined by the application.

© IS0 2020 - All rights reserved
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3.5

MFM system
bunker fuel (3.1) receiving system, comprising the mass flow meter (3.2) and its ancillary devices,

pipelines and seals between the vessel’s bunker manifold and the mass flow meter

3.6

minimum mass flow rate

Qmin

minimum flow rate to which the metering system has been qualified to operate, in compliance with the
required accuracy

Note 1 to ent

3.7

minimum measured quantity

MMQ

smallest qu
or element

4 Symbgls and abbreviated terms

AC
DC
DN
[EC

LFC

Qmax
Qumin

p
MAWP
MFM
MMQ
OIML

ternating current
rect current

bminal diameter

International Electrotechnical Commission

Igqw flow cut-off

maximum flow rate

minimum flow rate

p

fessure

nlaximum allowable working pressure

mass flow meter

Iy

njinimum measured quantity

Tl - 1 H 11l dai H <1 £l £1 i H i
Yy THT IO VAdIUT 15 TTUTTHAITy UTLTHIITIIIICTU U Yy LHT TIUVVITITTTT llls Oy otlUlIll.

intity of liquid for which the measurement is metrologically acceptable fora given sy

iternational Organization of Legal Metrology

stem

. 4 . .
5 DeSlgl anaenvironment tcatlus

5.1 Materials and equipment

MFM casings, as well as any pressure-retaining parts, shall be of metallic construction. Materials
rendered ineffective by heat shall not be used in the construction of the meter casing or any pressure-
retaining parts. All other parts shall be constructed of materials suitable for the service intended.

Fasteners in contact with interior fluid shall be of corrosion-resistant materials.

Threaded fittings shall not be used in pipe sizes greater than DN 50.

5.2 Environmental tests

Unless otherwise specified, environmental tests shall be conducted on a prototype of each meter model.

2
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MFM for marine applications should have documentation of completion of the following tests:
a) vibration,

b) temperature,

c) weather tightness.

The tests above should be acceptable to a member of the International Association of Classification
Societies (IACS), based on environmental testing requirements for shipboard electrical/electronic
equipment.

5.3 | Hydrostatic test

Each| MFM shall be subjected to a hydrostatic test at 1,5 times the MAWP in accordapce with an
apprppriate test standard.

5.4 | Temperature

MFM shall be designed to operate within an ambient temperature rangeZof -40 °C to +60 °C

5.5 | Pressure rating
MFM shall have a minimum pressure rating of not less than:1 MPa (145 psig).

The maximum pressure of the fluid measured shall not affect the sensitivity of the measuring device or
indidating mechanism.

5.6 | Non-metallic materials

Gaskgts, seals and O-rings used for the installation and construction of the meter that ¢gan come in
contct with the fuel being measured- shall be suitable for the application. Security seals should be
fabricated of materials that do not deteriorate due to corrosion or UV exposure.

5.7 | Marking

MFM shall be marked with-the following minimum information:

a) anufacturer’s identification mark, trademark or name;
b) designation selected by the manufacturer, if appropriate;
) aximuin dllowable working pressure;

d) fluid.flow direction, by an arrow or another indicator;

PRy

e) sermatmumber (MFM);

f) transmitter model and serial number;

g) year of manufacture.

6 Metrological requirements

6.1 General
This clause specifies the MFM’s metrological traceability, calibration and re-calibration requirements

for the approval of the MFM system applicable to non-custody transfer bunkering. The MFM system
should be operated within rated conditions as set out in these requirements to meet the 0,5 % expanded

© IS0 2020 - All rights reserved 3
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measurement uncertainty for bunker fuel application (see 6.3.1). The MFM system performance should

be confirme

Verification

6.2 MFM

d during the commissioning and maintained during operation.

on board shall be performed by a qualified and independent party (see Clause 9).

requirements

6.2.1 Every MFM shall be calibrated before being installed on the ship and shall include its adjustment

device(s) an

The device

metrology i
Recommend
performanc
measureme

Alternativel
fuels specifi

6.2.2 MFN
the requiren
applicationg

6.3 MFM

6.3.1 The
following urj

product
process
piping1
any oth
6.3.2 Req
— Zero sef
Zero sta

Maximy
6.3.3 The

6.3.4 The

d ancillary device(s).

hall be calibrated with water as the fluid with a certification issued by either a na

jonal

nstitute or an appointed OIML Issuing Authority in accordance with the relevant
ations, accompanied by relevant supporting documents, confirming that the
e meets the requirement of maximum measurement uncertainty for bunker fuel fluid
ht to be not more than 0,2 %.

[y, any hydrocarbon or synthetic oil with a density/viscosity similar te,that of the by
ed in ISO 8217 may be used as the calibration fluid.

[ shall be calibrated with direct traceability to an SI unit of mass by a laboratory me
nents of ISO/IEC 17025. The calibration shall cover flowrates/across the measurement 1
. See Annex A for an example of a MFM test.

system requirements

guideline of 0,5 % expanded measurement uncertainty should take into consideratio
certainty sources influenced by:

MFM callibration;

condition, e.g. viscosity and density;
flow condition, e.g. aeration flewand flow turbulences, etc.;
ne system configuration dnd'meter installations, which can affect measurement condit

br source that may influence the mass flow measurement.
hirement of zere,6ffset limit and zero verification.
ting is required during commissioning.

bility should be periodically checked by zero verification.

DIML
MFM
flow

nker

eting
ange

n the

ions;

m-permissible zero offset shall be not more than 0,2 % of Q ;.

low flow cut-off (LFC) setting value shall be not more than 20 % of Q

min*

process flow rate range shall not be less than Q;, and not more than Q..

7 Security requirements

7.1 Gene

ral

This clause specifies the general requirements and procedures to ensure that the system integrity of
the MFM system is confirmed during commissioning and maintained during operation.
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System integrity aims to ensure that the MFM system:

— measures all bunker fuel received and there shall be no diversion of bunker fuel before the receiving
MFM; and

— performs and operates to its intended purpose without external interference that affects the
measurement.

Refer to Annex B for the schematic diagram of a MFM system on a receiving vessel.

The vessel shall keep onboard an updated bunker receiving procedure and a piping and instrumentation
diagram (P&ID) showing the MFM system.

7.2 | Security features

7.2.1 Equipment security
The MFM system shall be secured against unauthorised adjustment, tampering or dismantling.

No fpreign object(s)/device(s) that could cause irregularity and/or affect the measuremient shall be
placdd on, or in the vicinity of, the MFM or any part of the MFM system during the entirg bunkering
opergtion.

7.2.1 Software security

All MFM system software shall be protected to meet the requirements for fuel measuremept. This is to
prevent any unauthorised changes to the software and parameter settings. The MFM system shall be
able to trace any changes affecting the fuel measurément.

7.2.3 Measurement data recording

Histqry of operations with supporting documents should be recorded.

8 MFM selection and installation requirements

8.1 | General

This|clause covers the-selection and installation of the MFM system to meet the requiremenits set in this
docalglent, in particular in Clause 5 and Clause 6, as well as the owner’s operational requir¢ments. This
includes pre-selettion evaluation and site survey.

8.2 | MFMselection

Successful and accurate measurements begin with proper meter selection. The MFM shall he applicable
for bunker receipt application with appropriate characteristics and specifications.

The MFM selected shall consider the process flow rate range for the bunker received. This includes the
following:

1. Qmin
2. Qmax
3. MMQ

Refer to Annex C for the checklist of typical parameters required from the vessel owner/operator for
meter selection.

© IS0 2020 - All rights reserved 5
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The MFM should be installed as close as possible to the custody transfer point. All bunker fuel received
shall pass through the MFM before distribution into designated ship fuel storage tanks.

The selected and installed system should meet the following criteria:

a)

the selected MFM, including the ancillary devices, are pattern evaluated in accordance with
OIML R117;

b) the proposed MFM should meet the application requirements.

For MFM selection, all relevant information should be submitted to the meter supplier — see example
in Annex C. It is recommended to use one form (see Annex C) for each meter selection.

8.3 MFM|system installation and commissioning

The MFM shall be installed in accordance with the manufacturer’s instructions. The manufacturer and
purchaser (ship owner/operator) shall come to an agreement on specific responsibilities for shiphoard
installation,

The piping layout design should be such that the MFM is packed immediately to-ininimise aeration|

The installdtion and modification of the MFM system on the vessel shall@ake into consideration the
classificatiop society requirements.

Pipe supportts (if required) shall be provided to support the installation of the MFM.

Cables shall[be installed in conduits for protection against harsh*marine environment to ensure sfgnal
integrity.

The manufacturer shall provide the purchaser withgah operating manual that includes spegcific
instructiong regarding proper operation and any capacity or pressure limitations. The manual |shall
also include|diagrams of associated parts, and mainténance/repair procedures.

The MFM equipment shall facilitate disassembly; assembly, location of trouble sources, and calibrption
and maintgnance. Functional parts shall\be readily identifiable, accessible and removabl¢ for
replacement. Functional parts are defined’ as individual component parts or replaceable functjional
assemblies.

The commigsioning includes all-work for ensuring proper functionality of the MFM system.|This
includes zerp setting of the MFIV:

At the end jof commissionihg, the MFM system shall be ready for onsite MFM system verificqtion.
See Clause 9.

9 MFM systemverification

The MFM syistem is required to undergo and pass an onsite verification to ensure that the metroldgical

and system integrity requirements are met.

10 Metering procedures

10.1 General

This clause guides the ship’s crew in monitoring measurement conditions as the bunker fuel is received,
thereby helping to verify the bunker delivery by the bunker supplier.

© IS0 2020 - All rights reserved
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10.2 Documentation

Shipowners/operators having a MFM on the vessel should indicate requirements as specified in this
document for metering procedures in their contract with bunker suppliers.

Shipowners/operators apart from the bunker delivery operations documents should keep proper
documentations of bunker receipt and make these documents available on board the vessel.

10.3 BunkKer fuel receipt

10.3.1 (‘uctndy transfer prp-dplivpry conference

Prior to the commencement of the bunker delivery, a pre-delivery conference on the-bunker tanker is
normally conducted between the representatives of the bunker tanker, vessel and bunKer surveyor
(when engaged). Such conferences shall include safety, health and environmental‘checks, rgview of the
pre-delivery safety checklist and establishing communication links. During this-conferenge, the chief
engineer should state the use of the MFM system for bunker receipt measurement. All ling¢ clearing or
bunKer tanker’s tank stripping should be carried out at the end of operations with the cofcurrence of
the chief engineer.

10.3{2 Preparation of MFM system for bunker receipt

All bunker receiving operations shall go through the receiving MFM system before the fugl flows into
the vessel’s fuel storage tanks. It shall be the chief engineér’s responsibility to prepare the vessel for
receiving bunkers, including removal of any blank flange(s) from the vessel bunker manifold(s).

The ¢hief engineer shall be responsible to ensure that the MFM system integrity is not cdmpromised.
The ¢hief engineer shall check for any critical alagims on the MFM system.

NOTH A critical alarm can include the following conditions:
— ower failure;

— ¢quipment communication failure;

— MFM failure (include bunkeging.computer).

The Vessel owner/operator.shall ensure continuous power supply to the metering system af all times.

10.3{3 Start of bunker receipt

Once the correct{receiving tanks are lined up for bunker receipt, the following actigns shall be
completed:

a) Trecordthe non-resettable totaliser readings;

b) heck that the resettable totaliseris chn‘/\ring zerg: and

c) record date and start time.

Entrained air present in the bunker fuel or created during the flow can affect the measurement accuracy
of the MFM and shall be minimised and controlled. A good MFM system set-up and good control on the
process conditions from start to the end of bunker receipt minimise aeration.

The chief engineer shall monitor and ensure that the receiving flow rate is not lower than Q,;, of the
MFM during the normal receiving phase. The MAWP should not be exceeded.

During the normal receiving phase, if there is aeration affecting the quality of measurement, the chief
engineer should immediately investigate the cause to resolve the issue.

© IS0 2020 - All rights reserved 7
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10.3.4 End of receipt

After the bunker receipt process is completed, the chief engineer shall record the following:
a) non-resettable totaliser readings;

b) total quantity received;

c) date and end time.

8 © IS0 2020 - All rights reserved
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Annex A
(informative)
Example set-up of a laboratory calibration facility for a Coriolis
MFM — Gravimetric (weighing) method

See [#

Refer to ISO 4185 for the gravimetric liquid flow calibration method.

A
O

Key

1 ump 7  collection tank

2 eat exchanger/flow conditioner 8  drain valve

3 ow meter under test 9  supply tank

4 ow control valve 10 scale

5 divertervatve tt—temperaturesensor
6 inventory volume

Figure A.1 — Diagram of a standard gravimetric liquid flow

© IS0 2020 - All rights reserved 9
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Annex B
(informative)

Schematic diagram of MFM system on receiving vessel

1 1
2 % % 2 2 % % 2
S
5 6 \_ 3
D>t —><
L
7
N
4 \ | pq e/ 4
< <t
2 2

Key
1  bunker manifold 5 upstream gate valve
2 valve 6  downstream gate valve
3  blank flange 7  mass flow meter (MFM)
4  bunker tanks

Figure B.1 — MFM system on receiving vessel
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