INTERNATIONAL
STANDARD 2

ISO
2192

First edition
2021-01

Bunkering of marine fuel using t
Coriolis mass flow meter(MFM)

Soutage de fioul marin a I'aide d’'un‘débitmétre massique
le principe de Coriolis

he
system

(MFM) selon

Reference number
1SO 22192:2021(E)

©1S0 2021


https://standardsiso.com/api/?name=e5d53165abef8a16d9dde72dad6e215d

IS0 22192:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=e5d53165abef8a16d9dde72dad6e215d

IS0 22192:2021(E)

Contents Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
IIMETOUICEION. ..ot vi
1 S0P ... 1
2 NOTTNATIVE FEECI@INICES .........oocco e 1
3 Terms and AefIMITIOIIS ... 1
4 General requirements (safety, health and the environment) 7
5 Metrological reqUIremMENtS...............cii e e e 7
51 15 4 ) ) OSSR S 8. A SR 7
5.2 Mass flow meter requirement el
5.3 Mass flow meter system requirements...........cm eyl 8
5.4  Postapproval Mmaintenance. ...l e e 9
54.1  Meter zero verification frequency 9
5.4.2  Zero verification ProCeadure. ... i . 9
5.4.3  Meter and ancillary devices verification and/or calibration frequency...... .9
5.4.4  Software upgrade/ software Update. ... 9
6 System integrity requirements............. @) e
6.1 General.......n
6.2 Metrological control.......
6.2.1  Documentation
6.2.2  Type approval and pattern evaludtion....
6.3 Security features. ... e
6.3.1  EQUIPMENT SECUTILY ...ooovvii it
6.3.2  SOFtWAIE SECUITLY ..ooooc o S50 oo
6.3.3  Data security
6.3.4  Critical @larmm. ..oy s
6.4  Installation and COMMISSIONING ...t
6.4.1  Pre-installation-and MFM system sealing plan.
6.4.2  Installatientand re-installation............ccceee
6.4.3  Commu$SIONING. ...
6.4.4  Re-commisSioning..........
6.5 Operational SECUTItY ...
6.6 Maintenanee and control of MFM SYSTEM ........cccciiriseeeseeseesneseieeseee]
6.6. 1~ “Inspection and VerifiCation ...
6.6.2- Breaking of seals and re-sealing of MFM SyStem.............cccscfoiici, 12
7 MeterSelection and installation requirements................e e 12
7.1 General
2 Site survey onboard tanKET'S. ... 13
73 IMEEET SELECTION ..o
7.4 Meter installation
7.5 MELET COMIMESSIOMUIIE ...occvreeieerieee e 14
8 MFM system verification reqUIT@MIENTS. ... 14
9 MEEETING PIOCEAUIES ..o
9.1 LT3 1<) - SO
9.2 DOCUIMIEIIEATION ..o

9.2.1 General
9.2.2  Pre-delivery documentation

9.2.3  Post-delivery dOCUMENTAtION. ...
9.3  Additional documentation for bunker surveyor..
9.4 Additional documentation for bunker tanker........
0.4.1  Meter tOtaAlIZET L0 oo
9.4.2  Documents carried onboard the bunker tanker ..., 16

© 1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=e5d53165abef8a16d9dde72dad6e215d

IS0 22192:2021(E)

9.5 Planning for bunkering operation
9.6 Pre-deliVEry PrOCEAUIES ...

9.6.1 Flow measurement conditions and checks on system integrity..

9.6.2  Pre-delivVery CONFEIEIICE. ...

9.6.3  Bunker requisition form (mass flow metering) ...

9.6.4  Mass flow metering system seals checklist

9.6.5  Meter reading record form (deliVery) ...
9.7 DEIIVETY PIOCEAUIES ..ot

9.7.1  General..............
9.7.2  Start of delivery

9.7.3  ENA OFf AEIIVEIY .....oooooooeee e
9.8 Post-delivery procedures and CheCKS ...
9.8.1 Meter reading record form (delivery)
9.8.2  Mass flow metering system seals checklist
9.8.3  Bunker metering tiCKet. ... by e
9.8.4  Bunker delivery note.....................
9.8.5  Custody transfer quantity
9.9 Others. ..o
9.9.1 MFM system failure..........c.......
9.9.2  QUANTILY AISPULE .oooiereriee e o e
10 SAMPIITIG et e
Annex A (informative) Safety, health and the environment ... {2 e
Annex B (informative) Uncertainty budget table ..o
Annex C (informative) Metrological and system integrity requirements ...
Annex D (infformative) Procedures for zero verifiCation s ...

Annex E (informative) Sealable bolts and nuts for blanks and ancillary device

Annex F (informative) Request for information cheCKIISt ...
Annex G (informative) Typical schematic diagram for MFM system (for delivery)............c.....
Annex H (nprmative) Example of bunker requisition form (mass flow metering)...............ccccocc.....
Annex I (informative) Example of massflow metering system seals checklist...............ee
Annex J (informative) Example of meter reading record form (delivery) ...
Annex K (infformative) Example-of bunker metering ticket ...
Annex L (informative) Bunkering pre-delivery safety checKIist ...
Annex M (informative).Example of Survey time 1og...............ccc e
Annex N (infformative) Example of statement of fact...............ccccoocssssssssssinnns

Annex O (informative) Example of meter totalizer 10g..............ii e

Annex P (in.fnrmah'vn) F‘Ynmplp of letter of protest

Annex Q (informative) Quantity dispute procedures and documents...................ccccoccorcscsnissnns

BIDIHOZTAPIY ...

iv © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=e5d53165abef8a16d9dde72dad6e215d

IS0 22192:2021(E)

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.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documentmay be the subject of
patent rights. ISO shall not be held responsible for identifying any or all su¢h“patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techtiical Barriers to Trade (TBT), see wiww.iso.org/
iso/fpreword.html.

This|document was prepared by Technical Committee ISO/TC 28, Petroleum and related products, fuels
and l|ubricants from natural or synthetic sources, Subcommittee SC 2, Measurement of pefroleum and
related products.

Any feedback or questions on this documient should be directed to the user’s national standprds body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document was developed for the benefit of the bunker industry comprising ship owners, operators,
charterers, bunker suppliers, bunker craft operators and bunker surveyors and is intended to enhance
the efficiency of bunkering operations and promote best practices in the measurement of bunker fuel
delivered.

This document sets out the international best practices which documents principles, requirements and
procedures in the application of mass flow metering to bunkering.

This document daes not alter the contractual obligations of the parties involved in the bunker delivery.

Figure 1 shqws the application of MFM bunkering requirements for bunker custody transfer.

MFM
system

tasks leading to MFM system approval approval operations after MFM systém approval

A
v

A
A

Clause 7 : Meter selection and installation
requirements

e Clausé 9 ‘Metering procedures
Clause 8 : MFM system verification

requirements

Clause 4 : General requirements — Safety, health and environment
Clause 5 : Metrological requirements

Clause 6 : System integrity requirements

O
\ J ~e—ro o

Figure 1 — Application of MFM bunkering requirements
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Bunkering of marine fuel using the Coriolis mass flow
meter (MFM) system

1

Scope

This document specifies procedures and requirements for the transfer of bunkers to vessels by bunker

tank
appr

NOTH Local and international regulations, such as the International Convention for the
Pollution from Ships (MARPOL) can apply.

2

The

constitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced doctument (including any amendme

ISO/IEC Guide 98-3, Uncertainty of measurement —Part 3: Guide to the expression of uf
meaqurement (GUM: 1995)

ISO

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratori

Intennational Recommendation OIMLR117-1, Dynamic measuring systems for liquids other t

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

ISO gnd IEC maintainyterminological databases for use in standardization at the following ¢

3.1

Normative references

following documents are referred to in the text in suclya*way that some or all of t

13739, Petroleum products — Procedures for the transfer of bunkers to vessels

Terms and definitions

ISO Online.browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

g . ding to the
pval of the MFM system as installed on bunker tankers and post-approval bunkerinE operation.

It copers terminology, specifications, requirements and procedures on metrology; syste
metdring system selection and installation, MFM system verification, bunker delivery
handling.

Im integrity,
and dispute

revention of

heir content
applies. For
hts) applies.

certainty in

es

han water

ddresses:

accuracy of measurement
closeness of the agreement between the result of a measurement and the conventional, true value of the
measurement

Note 1 to entry: Good accuracy implies small random and systematic errors.

Note 2 to entry: The quantitative expression of accuracy should be in terms of uncertainty of measurement.

3.2

adjustment
set of operations carried out on a measuring system to provide prescribed indications corresponding to
given values of quantity to be measured

Note 1 to entry: Types of adjustment of a measuring system include zero adjustment of a measuring system,
offset adjustment and span adjustment (sometimes called gain adjustment).

© IS0 2021 - All rights reserved
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Note 2 to entry: Adjustment of a measuring system should not be confused with calibration, which is a
prerequisite for adjustment.

Note 3 to entry: After an adjustment of a measuring system, the measuring system shall be recalibrated.

[SOURCE: JC
3.3

GM 200]

air buoyancy correction
correction applied to obtain the conventional mass from true mass to take into account the reduction in
true mass due to the buoyancy effect of air

3.4

ancillary dg
device inter
displaying 1

EXAMPLE
indicating de

3.5
bunker(s)
fuel supplie

Note 1 to ent

3.6

bunker del
BDN
proprietary
bunker(s) (3]

3.7

bunker me
BMT

ticket printg

3.8
bunkering
bunker deliy

3.9
bunker sup

pvice
neasurement results

Zero adjustment device, repeating indicating device, printing device, memary device, tota
Vice, correction device, conversion device, pre-setting device, self-service device:

1 to a vessel (3.47) for its propulsion and/or operation

Fy: Fuel with reference to Class F of ISO 8217.

very note

document of the bunker supplier (3.9) providing details of the quality and quantity d
5) delivered by the bunker tanker (3.11) to'the vessel (3.47)

fering ticket

d at the end of a bunkering operation (3.8)

pperation
rery from bunker tanker (3.11) to vessel (3.47)

plier

company which contractually agrees with the buyer to deliver the product

3.10
bunker sur]

veyer

person whd

ided to perform a particular function, directly involved in elaborating, transmitting or

ising

f the

inspects, measures, samples, investigates and reports as required on the bunk

Pring

operations

3.11
bunker tan

ker

bunker tanker supplying bunker(s) to the vessel (3.47)

3.12
bunker tan

ker operator

company which operates the bunker tanker (3.11)

3.13
bunker tan

ker representative

individual who represents the bunker supplier (3.9) and is responsible for bunkering operations (3.8)
and documentations

© ISO 2021 - All rights reserved
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calibration
operation that, under specified conditions, in a first step, establishes a relation between the quantity
values with measurement uncertainties provided by measurement standards and corresponding
indications with associated measurement uncertainties and, in a second step, uses this information to
establish a relation for obtaining a measurement result from an indication

[SOU
3.15

RCE: JCGM 200]

calibration factor

2. 140

num
prog

[SoUu;
"calil

3.16
chie

- 1_£ 4+ H 4 L. A | : Jd__ H 1 E3) i L
Ll ICdl 1dULUIL u111\1uc LU CTdlll OSUIIoUlL Utrivou uul llls OCIIOUI CUIivrucLiuri LJ-l'T),

rammed into the transmitter (3.44) ensures that the meter performs to its stated spee

bration factor” and Note 1 to entry has been merged in the definition.]

[ engineer

engineer of the vessel (3.47) who is responsible for receiving bunkess and document

bunk]

3.17
com}
proc

Note
and j

3.18
confi
indej
activ

3.19

ering operation (3.8)

missioning
bss whereby the critical precision parameters impacting.custody transfer are verified

1 to entry: Any setting changes during commissioning@r re-commissioning is traceable to fag
istified adjustments (3.2) to meet the measurement uncertainty (3.30) or type classification.

prmity body
bendent party or party accredited By-national body that undertake conformity
ities such as verification, testing, inspection and certification

conventional mass

masy
chos

Note
[SOU

3.20
cust
poin

value of a body equal to the)mass (3.24) of a standard that balances this body under co
bn conditions

1 to entry: The unit,0fa conventional mass is the kilogram. It is also known as mass in air.

RCE: OIML D028]

pdy transfer point
at which, the bunker (3.5) is defined as being delivered or loaded

hich when
fication

RCE: ISO 10790:2015,3.1.10, modified — the term has been changed from "calibrating factor" to

htion of the

hnd checked

tory settings

assessment

hventionally

3.21

initial zero adjustment
setting of the indication of mass flow rate (3.27) to zero with the flowrate completely stopped and to
fully filled flow meter according to approved procedure, before it is ready for custody transfer usage

3.22

linearity of MFM

linearity of mass flow meter
consistency of change in the scaled output of a Coriolis flow meter, for a related, scaled change in the
input of the flow meter

[SOURCE: ASME MFC-11]
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low flow cut-off
transmitter (3.44) setting which sets the meter output(s) to zero flow if the flow rate falls below a
preset value

Note 1 to entry: This setting inhibits the registration of flow when the flow meter is not properly filled with
subject fluid that can lead to large measurement errors.

3.24
mass

physical quantity which can be ascribed to any material object and which gives a measure of its quantity

of matter
Note 1 to ent
[SOURCE: O
3.25

mass flow meter

MFM

device cong
which prim
the oscillati
temperaturg

3.26

mass flow
MFM syste
system that
between the

3.27

mass flow 1

flow rate a

denoted in |

3.28
master

person in ch

3.29

maximum mass flow rate

Qmax

maximum f

with the required, accuracy (3.1)Note 1 to entry: The maximum value is normally determined b

application

3.30

Eeter system

Fy: Also known as true mass.

ML D028, modified — Note 1 to entry has been added.]

isting of a flow sensor (primary device) and a transmitter (3.44) (secondary de
arily measures the mass flow by means of the interaction bétween a flowing fluid
pn of a tube or tubes; it may also provide measurements-of the density and the pr
e of the fluid

comprises the mass flow meter (3.25), its ancillary devices (3.4), pipelines and sealing p
pump suction and the custody transfer point{3.20)

ate
E which the quantity of fluid which passes the MFM (3.25) is expressed as masg
MT/h

arge of the bunker tdnker (3.11) or the vessel receiving bunker(s) as the case can be

ow rate\up to which, the MFM system (3.26) has been qualified to operate in compl

vice)
and
cess

pints

and

ance
y the

measurement uncertainty
non-negative parameter characterizing the dispersion of the quantity values being attributed to a

measurand,

based on the information used

[SOURCE: JCGM 200]

3.31
meter read

ing

value obtained from the non-resettable totalizer(s) (3.37)
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3.32
meter stability
property of a measuring instrument, whereby, its metrological properties remain constant over time

Note 1 to entry: Stability may be quantified in several ways:

in terms of the duration of a time interval over which a metrological property changes by a stated amount;

in terms of the change of a property over a stated time.

[SOURCE: JCGM 200]

3.33
metering
meagurement of quantity by the MFM system (3.26)

3.34
meté¢ring profile

graphical overview of the process parameters recorded during a bunkering éperation (3.8) 3
for phrpose of providing transparent assessment

3.35
minimum mass flow rate
Qmin
lowest flow rate required to which the metering system hasdbeen qualified to operate, in
with|the required accuracy (3.1)

Note

3.36
minimum measured
MMQ
smalllest quantity of liquid for which the measurement is metrologically acceptable for
or elpment

3.37
non-resettable totalizer
devi
use ih custody transfer sueh that its value is not resettable to zero or to other values

3.38
qua

cum
to thp vessel (3:47)

3.39
repeatability
proximity of a match amaong a serieg of resnlts obtained with the same method on identical t

1 to entry: The minimum value is normally determined®y the flow metering system.

9

e that indicates the total‘eumulated flow quantity through the MFM (3.25) after it is

tity delivered
lative mass{quantity measured between the start of delivery and end of delivery and

nd retained

compliance

quantity

that system

secured for

transferred

pst material,

under the same conditions (same operator, same apparatus, same laboratory and short intervals of time)

3.40

resettable totalizer
device that indicates total flow quantity through the MFM (3.25) from the start to the end of each batch
and its value can be reset to zero

341
sample
bunker (3.5) specimen defined by time, location and method of sampling

© IS0 2021 - All rights reserved
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stored zero value
value stored in the electronics after the zero-adjustment procedure

Note 1 to entry: Stored zero value is recorded during every zero-offset determination. Depending on
manufacturer, the stored zero value can be in flow rate units or in time units or in % units.

3.43

traceability
metrological property of a measurement result, whereby the result can be related to a reference
through a documented unbroken chain of calibrations verified by a national metrology institute, each

totha

contributing
[SOURCE: ]G

3.44

transmitte
electronic c
give output
parameters

3.45
update
installation
metering re

Note 1 to ent

3.46
upgrade
installation
the meterin

Note 1 to ent

3.47
vessel
ship thatre

3.48
zero offset
measureme

Note 1 to ent
pipework ang

Note 2 to ent

meaciyromont yncortainty (2 20)
coO—Tr e CHoT E et CETCtTy ¢

=ax=acy)

p

GM 200]

I+

bntrol system that provides the drive and transforming the signals from the flow sens
s) of measured and inferred parameters, and that also provides corrections derived
such as temperature

of new system components, hardware or software, whieh have no significant effect o
sult

Fy: No testing is required after installation.

of new system components, hardware or-software, which can have a significant effe
b result
D

y: New certification testing is requiredafter installation.

eives the bunker(s) (3.5)

nt output indicated under zero flow conditions

Fy: A zergo-offset might be caused by stress being applied to the oscillating tubes by the surrou
by pracess conditions.

FyAvzero offset can be reduced by means of a zero-adjustment procedure.

pr, to
from

n the

ct on

hding

3.49

zero offset limit
maximum allowable observed zero offset (3.48) in relation to the stored zero value, used to determine
when to re-zero the flow meter, generally defined by the manufacturer

[SOURCE: API MPMS 5.6]

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=e5d53165abef8a16d9dde72dad6e215d

IS0 22192:2021(E)

3.50

zero stability

magnitude of the meter output deviation from the stored zero value at zero flow after the zero
adjustment procedure has been completed, expressed by the manufacturer as an absolute value in mass
per unit time

Note 1 to entry: The stated value for zero stability is valid for stable conditions where the fluid is free of bubbles
and sediment.

3.51
zero verification procedure

roc duratavarifuthat tha zorg offcotr (2 A9 doac naot aveaad tha zora affcot Iipait (2 400
proceduretoseriy that the verggffsel L dgesn eedtheverooffsel it (— 1

ot oXt

4 General requirements (safety, health and the environment)

4.1 | The requirements to be observed by all personnel for the safe transfer-of-bunker in|port are set
out ih Annex A. Internationally accepted safety standards, as appropriate, shall’also be observed by the
personnel of both the bunker tanker and the vessel and also the bunker sutrveyor (when enggged) for the
safe fransfer of bunkers in port.

NOTH Local requirements can also apply.

4.2 | The respective masters of the bunker tanker and the vessel shall remain responsible fpr the safety
of thpir vessel, crew, cargo and equipment at all times and\should not permit safety to be prejudiced by
the alctions of others.

4.3 | All parties involved in the bunkering processes shall equip themselves with the followipg minimum
safety items:

— gafety helmet;
— gafety shoes;
— gloves;

— liife jacket.

They| shall wear personalyprotective equipment at all times while on board the vessel and the bunker
tanker. They shall eqiipthemselves with H,S and O, monitors and use them throughout the¢ operation.

4.4 | All partiesinvolved in the bunkering operation shall be free from the influence of any alcohol, drugs
or other substances which impairs the safe and efficient execution of their work and personal health.

5 Msetrological requirements

5.1 General
Clause 5 specifies the MFM’s metrological traceability, calibration and re-calibration requirements for
the approval and performance of the MFM system applicable to custody transfer bunkering. The MFM

system shall be operated within rated conditions as set out in these requirements to meet the 0,5 %
expanded measurement uncertainty.

5.2 Mass flow meter requirement

5.2.1 Every MFM shall be calibrated before custody transfer use for bunkering and shall include its
adjustment device(s) and ancillary device(s).

© IS0 2021 - All rights reserved 7
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5.2.2 The calibration should be done using bunker fuel or equivalent fluid once the primary calibration
facilities are available to meet the traceability and calibration uncertainty requirements. Until the
requirements in this subclause are fulfilled, the calibration requirements as stated in 5.2.3 and 5.2.4 shall
apply for every MFM before approval for custody transfer use.

5.2.3 For water calibration (level 1) with direct traceability to S.I. unit of mass, the maximum error of
MFM shall not more than 0,1 % of reading. The calibration shall be carried out by a laboratory meeting
the requirements of ISO/IEC 17025.

5.2.4 There shall be a letter, accompanied by relevant supporting documents, declaring that the meter

performanc eets—the requirenTent of mMaxinmunT measurenmentuncet taimty for-bunker—fuet-fiuaid) flow

measurement to be not more than 0,2 % (level 2).

NOTE Supporting documents are inclusive but not limited to type evaluation certificates for regional

directives (e.g. EC/EU type examination), and reports of tests conducted as part of the process imobtaining fthese

type evaluatilon certificates.

The report($), supporting documents and letter shall be issued by either:

a) anationjal metrology institute; or

b) anappoainted International Organization of Legal Metrology (OIML) {ssuing authority in accordance
with the relevant OIML recommendations.

5.2.5 The[MFM calibration report shall comprise the following details in addition to what [is in

ISO/IEC 17(25:

a) expand¢d measurement uncertainty;

b) meter errors across the measurement range between the minimum mass flow rate, Q,,;,, anfl the
maximym mass flow rate, Q..

c) configufation and parameter setting values, including calibration factors to a specific MFM sugch as
serial nimber and stored zero value.

5.2.6 The|MFM used for bi-directional measurements shall be calibrated at forward and reverse|flow

directions with at least five evenly spaced flowrates in each direction across the measurement fange

between Q. i, and Q,,,, of the MEM/ Each flowrate shall have at least 3 runs.

5.2.7 The[MFM shall also.be tested to prove the meter stability periodically. MFM shall be re-calibrated

if the requirement 5.3.Z1$.not met.

5.3 Mass|flowmeter system requirements

5.3.1 The expamrded-measurenrenturrcertainty of overatt-performanceof the MM -systenrstratt-be not

more than 0

process

,5 %. It should take into consideration the following uncertainty sources influenced by:

meter calibration;

product condition e.g. viscosity and density;

flow condition e.g. aeration flow and flow turbulences;

conditions; and

any other source that may influence the mass flow measurement.

piping line system configuration and meter installation which can affect measurement
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5.3.2 The expanded measurement uncertainty should include all the uncertainty components outlined
in Annex B.

5.3.3 The measurement uncertainty shall be assessed and evaluated in accordance with
ISO/IEC Guide 98-3.

5.3.4 The requirements of zero offset limit and zero verification include the following:

a) Maximum permissible zero offset shall be not more than 0,2 % of Q ;..

b)

c) 7Zero setting is done through measuring and storing the zero offset during na“flew dondition, so
that a new base line is formed for the measured mass flow when particular criteria (depending on
meter type used) are met.

d) Periodical check on zero stability is required according to zero verification procedure| See 5.4 and
Annex D.

e) Toachieve a proper zero adjustment/verification procedure, the-status of the Coriolis meter during
no flow should be representative of single-phase flow conditions.

5.3.§ The low flow cut-off setting value shall be not more than 12 % of Q-

5.3.§ The operating mass flow rate for custody transfer shall not be less than Q,;, anid not more
than|Q,,., In addition, the transferred quantity shall not be less than the minimum measufed quantity
(MM[Q) in order to achieve the requirement of 0,5% overall expanded measurement uncertainty of the
metdring system.

5.3.7 The meter-long term stability shall'be not more than a variance of + 0,2 %.

5.3.8 The flow measurement error due to aeration effects shall not cause the overall expanded
meagurement uncertainty of the MFM system to exceed 0,5 %.

5.4 | Post approval mdintenance

5.4.1 Meter zera verification frequency

Zero|verification’shall be done quarterly in the first year and every six months thereafter. (ertified and
authentic copies of the latest zero verification report shall be kept on board the bunker tanker.

5.4.2 C-Zero verification procedure

Zero verification shall be carried out during a forward flow by filling the flow sensor with non-aerated
bunker fuel. Refer to Annex D for the procedures of zero verification.

5.4.3 Meter and ancillary devices verification and/or calibration frequency

The meter shall be verified and/or calibrated periodically. The ancillary devices shall be verified or
calibrated periodically if required.

5.4.4 Software upgrade/ software update

In the event that upgrade/update of software is required for the MFM system, verification shall be
carried out to confirm that the performance of the MFM system meets the metrological requirements.
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6 System integrity requirements

6.1 General

6.1.1 (Clau

se 6 shall be read in conjunction with Clauses 5, 7, 8 and 9.

6.1.2 System integrity aims to ensure that:

a) MFM system is set up and approved for bunkering operations in accordance with the system
integrity requirements specified in this International Standard and
b) MFM system’s measurement is secured against any interference before, during or after bunkering

operati

This clause
It includes

ns and the bunker quantity as measured is delivered to the receiving vessel.

bpecifies the requirements and procedures to ensure the system integrity of a MFM syj{
documentation, equipment checks for mechanical, software, electrical, and operat|

tem.
ional

security. It| covers the stages of pre-installation, installation, commissioning,” operations| and
maintenancg as well as controls. See Annex C for metrological and system integrity requirements at
each stage.

6.2 Metrological control

6.2.1 Dodumentation

MFM intended for the measurement of bunker fuel is subject'€o type or pattern evaluation testipng to
ensure compliance with the OIML Recommendations. Type-evaluation ensures the reliability gf the
instrumentg by prescribing the metrological, technical afid construction requirements on the des(ﬂgn of
the type of instruments.

6.2.2 Ty[1e approval and pattern evaluation

The MFM shall be subjected to evaluation, in“accordance with the OIML R117-1 by OIML’s recognized
testing bodies and appointed issuing authorities and examination programs or equivalent to ensure the
following:

a) Hardwgre and software integrity in regard to requirement set-out in OIML R117-1;

b) Appropriate for trade usg;

c) Applicaple for bunkéring application with characteristics and specifications;

d) Rated operatingeonditions.

6.3 Security,features

6.3.1 Equipment security

The MFM system shall be sealed against unauthorised adjustment, tampering or dismantling. Bunker
tanker owner/operator shall ensure that the seals of the MFM system remain intact and secured at
all times.

6.3.2 Software security

All MFM system software shall be protected to meet the requirements for custody transfer
measurement. This is to prevent any unauthorised changes to the software and parameter settings. Any
changes to the configuration of the software that affects measurement integrity shall be authorized
by the accredited body and properly documented. The MFM system shall be able to trace any changes
affecting the custody transfer measurement.
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6.3.3 Data security

All MFM system shall be installed with a data logger to record all data obtained from the MFM system.
The records shall include history of operations, batches and critical alarms for future reference. These
data are required to be kept on board for a minimum of 3 months. Any data interface shall be secured.
The data logger is an integral part of the custody transfer and as such it should be secured to prevent
tampering.

6.3.4 Critical alarm

A critical alarm is activated under the following conditions:

— ;I)ower failure;
— ¢quipment communication failure;
— 1neter failure (include bunkering computer).

Refer to 9.8.1 for the required actions.
6.4 | Installation and commissioning

6.4.1 Pre-installation and MFM system sealing plan
MFM system pipeline shall be designed or modified to ensufre proper system integrity.

All MFM and its ancillary devices together with therblanks and flanges are to be clearly |abelled and
sealgd by a party approved by the accredited bodyz Prior to the sealing of the blank or thg flange, it is
also Important to know and identify the required’sealing points. Refer to Annex E on sealinlg points.

Identification of the sealing points shall be.carried out by the bunker tanker owner / opgrator at the
planning phase of installing the MFM system. All drainage points, pressure release, samﬁling points
and all other fixtures located after theimeter shall be included in the class approved piping diagram.
The fealing plan and Class-approved-piping diagram shall be submitted to the accredited body for
apprpval before final sealing.

Upon completion of sealing(of-the MFM system, a seal verification report shall be subniitted to the
accre¢dited body.

6.4.2 Installatiop.and re-installation

Bunkter tanker awner/operator shall ensure that the seals of the MFM system remain intactpnd secured
at all times. Any deviation shall be reported to the relevant authority immediately.

6.4.3 ~Commissioning

To ensure the readiness of MFM System, each meter vendor shall complete a commissioning check list as
part of the documentation. It is the responsibility of the meter vendor to ensure that the commissioning
of the MFM system is completed.

If an MFM is required to be removed for update and/or upgrade of software or hardware, meter re-
calibration, the existing configuration of the meter has to be downloaded and recorded before any seal
is broken.

A copy of the meter configuration, before and after, shall be kept and submitted, as required by the
accredited body. Any difference in the meter configuration shall be explained and subjected to approval
by the accredited body.
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6.4.4 Re-commissioning

For a good audit trail of the MFM, check to ensure that configuration impacting measurement is
maintained as that determined from the acceptance tests. Any setting change during re-commissioning
shall be traceable. A checklist shall be maintained by meter vendor together with other supporting
documents prior to re-sealing of system. A copy of these documents shall be deposited with the
accredited body.

Only conformity body are allowed to break the seals to carry out the required configuration and re-
sealing the meter upon completion. When the meter is returned and resealed, the meter configuration
has to be checked to ensure that the critical parameters in the configuration, before and after

commissionfmg;aretr aceabte:

Re-sealing s

Prior to re-s
Refer to 5.4,

6.5 Oper

Bunker tan
compromise
critical alar
activated. T

If operation
indicated in

The bunker
critical alar

6.6 Main

6.6.1

The MFM s
available fo

6.6.2 Bre
All seals sh3

If any seal i
matter shall

hall be carried out by a conformity body before use for custody transfer.

ealing, zero verification shall be conducted by parties authorized by the accredited |
2 for zero verification.

htional security

ker representative shall be responsible to ensure that the MFM ‘system integrity i
d for the purpose of bunker delivery. Bunker tanker représentative shall check foi
ns (refer 6.3.4) on the MFM system and shall not proceed.if a critical alarm is found
he accredited body shall be notified immediately of a bredch of system integrity.

nl seals are required to ensure MFM system integrity, the location of these seals shg
the approved piping diagram.

surveyor (when engaged) shall check for any breach of system integrity and stat
m. The chief engineer shall be allowed to check the MFM system integrity.

tenance and control of MFM system

Inspection and verification

inspection and verification by the accredited body, when required.

hKking of seals and're-sealing of MFM system
1l be maintained intact at all times.

found to\be broken or is required to be broken, the MFM system shall not be used an
be réported to the accredited body.

body.

5 not
" any
to be

11 be

us of

ystem shall be maintained) as required, based on 5.4. The MFM system shall be inade

d the

The MFM sy

stem shall be verified before re-sealing.

7 Meter

selection and installation requirements

7.1 General

Clause 7 covers the selection and installation of the MFM system to meet the requirements set out in
Clauses 5 and 6. It includes site survey, selection, installation and commissioning. The process in this
clause involves the meter vendor and the user or owner of the MFM system.

12
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7.2 Site survey onboard tankers

The objective of survey is to identify a suitable location for the installation of the meter and system
components to ensure measurement integrity and system integrity for bi-directional operation. The
following shall be considered:

a) location of manifolds;
b) location of loading lines;

c) location of cargo pumps;

d) location of flow boom(s);

e) piping arrangement (new pipe or existing pipe modifications);

f) cation of spectacle blank(s);

g) cation/relocation of new/existing valve(s);

h) eter location shall be as close as possible to the transfer point;

i) installation location for other components of the metering system;

j) any other relevant factors.

7.3 | Meter selection

Propler meter selection ensures that the MFM systentis fit for this application. The owner/bunker craft
operator shall:

a) [Provide all necessary information to the-meter vendor. Refer to Annex F for the checklist of typical
arameters for meter selection.

b) KEnsure meter vendor’s recommendations on meter sizing are based on the following crjiteria:

+— proposed metering systein shall meet the requirements in this document;

— selected mass flow meter, including the ancillary devices, are pattern evaluated in accordance
with the OIML R117-1.

7.4 | Meter instalation
7.4.1 Priorto,meter installation, the metrological requirements in 5.2 shall be met.

7.4.] Jn preparation for meter installation, the system integrity requirements in 6.4.1 and 6.4.2 shall
be meetZThe bunker tanker owner/operator shall:

a) submit piping modification and meter installation drawing (including bypasses, blanks and sealing
points) highlighting the changes, to the classification society or equivalent recognized organization
for approval, prior to modification work;

b) provide nuts and bolts sealing arrangement for flange and blank connections. Refer to Annex E;
c) provide pipe support (if required) to the MFM;

d) use intrinsically safe cables for marine environment; cables shall be installed in conduits for
protection against harsh marine environment and to ensure signal integrity;

e) provide a secondary source of power supply to the metering system in case of power failure;
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7.4.3 Refer to Annex G for the typical schematic diagram for an MFM system installation. The MFM
system shall include devices to measure and display the pressure and temperature of the bunker fuel.

7.4.4 Each MFM shall bear the following marking information by the meter vendor for verification
purposes. The list below is not exhaustive:

a) manufacturer’s identification mark, trademark or name;

b) designa

tion selected by the manufacturer, if appropriate;

c) year of manufacture;

d) serialn

7.4.5 Metg

NOTE N
7.5 Mete

7.5.1 The
includes zer]

7.5.2 At the end of the commissioning, the MFM system shall be'veady for onsite verification. Re

Clause 8.

8 MFMs

The MFM sy
and system

The conforn]
Clause 5, 6, |

9 Meter

9.1 Gene

Clause 9 coy

imber.

er vendor can provide a stamping plate to be permanently fixed on the MFM.

htional regulation can apply.
I commissioning

commissioning includes all work for ensuring proper functionality of the MFM system
p adjustment and zero verification of the MFM. Refer to 6.443'0n readiness of MFM syst¢

ystem verification requirements

stem is required to undergo and pass afn-onsite verification to ensure that the metrolg
integrity requirements in this document are met.

hity body shall ensure the MFM.system setup meets the relevant requirements stat
/, and 9.

ng procedures

ral

ers the pre=delivery, delivery and post-delivery documentation and procedures that n

the require
using a MF

9.2 Docul

ents of\metrology (Clause 5) and system integrity (Clause 6) for the delivery of by
system.

Vhich
m.

fer to

gical

ed in

neets
nker

entation

9.2.1 General

9.2.1.1 Shipowners/buyers are strongly advised to document agreed detailed specifications in their
contract with bunker suppliers. Shipowners/buyers are reminded that if no detailed specification is
agreed upon, this may prejudice any subsequent claims in the event of a dispute.

9.2.1.2 No documents shall be endorsed by the bunker tanker representative, chief engineer or bunker
surveyor (when engaged) prior to the completion of required procedure, as listed in this document. All
data shall be in the form of a permanent written record at the time the procedures are performed.
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9.2.1.3 All stakeholders involved in the bunkering operation shall complete, maintain and store
traceable completed records of all steps involved in the bunkering operation. These documents shall
contain terms which are consistent with this document.

9.2.1.4 A complete bunkering operation shall include the following documentation that bears the
bunker supplier’s name:

a) Bunker requisition form (mass flow metering) (see Annex H);

b) Mass flow metering system seals checklist (see Annex I);

c) MeterreadingTecord formr {detiveryj{see AnmexT);

d) Bunker metering ticket (see Annex K) — shall be printed at the end of delivery and filed for
feference.

e) Bunker delivery note (see 9.8.4).

Bunlter suppliers shall have all these documents available on board the.bunker tanker. [The bunker
tanker representative shall prepare the documents for the chief engineérwithout being aslted to do so.

BunKer suppliers may have their own formats for the above documénts, but the informati¢n as set out
in such specific formats shall not contain terms which are inconsistent with this document

9.2.2 Pre-delivery documentation

9.2.2.1 The following documents shall be completed/prepared, as required, at the pre-deljvery stage:

a) bunker requisition form (mass flow metering);

b) bunkering pre-delivery safety checklist (See Annex L);

c) ass flow metering system seals checklist;
d) meter reading record form (delivery).

One priginal and at least twd copies of the above documents shall be completed and signed by the
bunKer tanker representative, the chief engineer and the bunker surveyor (when engaged). The original
shall{be retained by the-bunker tanker and the duplicate shall be given to the chief enginger. The last
copy|shall be given to.the‘bunker surveyor (when engaged).

9.2.3 Post-delivery documentation

The following documents are to be completed/printed:

a) assflow metering system seals checklist;

b) meter reading record form (delivery);
c) bunker metering ticket; and

d) bunker delivery note (BDN).
9.3 Additional documentation for bunker surveyor

9.3.1 The role and responsibilities of the bunker surveyor (when engaged) is to ensure the bunkering
operation follows the procedures stated in this document.

9.3.2 Bunker surveyors (when engaged) shall use the following documents for the bunker survey.
Documents listed below, from c) and d), prepared by the bunker surveyor (when engaged) shall bear
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the name of the bunker surveying a company accredited with the national accreditation body along with
their accreditation mark.

a) mass flow metering system seals checklist (see Annex I);

b) meter reading record form (delivery) (see Annex J);
c) survey time-log (see Annex M);
d) statement of facts (if applicable) (see Annex N);

Bunker surveyors (when engaged) may have their own formats for the documents as set out in 9.3.2 c)
and 9.3.2 d)[ but the information as set out in the relevant annexes to this document shall be provifled.

9.3.3 Suryey time log and statement of facts

Bunker suryeyors shall record the time of all relevant events related to the entire bunkering operation
until their return to base. The times shall be neatly recorded in the survey time-log.|Abnormal eyents
shall be statled in a statement of fact, a copy of which shall be submitted to the aceredited body.

9.4 Additional documentation for bunker tanker
9.4.1 Meter totalizer log

9.4.1.1 Every bunker tanker shall keep and maintain a meter totalizer log. An example of the fornat of
the meter tgtalizer log is shown in Annex O.

9.4.1.2 THe entries of the meter totalizer log shall contain the following:

a) Date anf time of receipts and deliveries;

b) Product grade, totalizer reading, bunker tanker tank numbers and source of receipts;

c) Product grade, totalizer reading, bunker tanker tank numbers and destination of deliveries;
d) Descripfion of documents evidencing receipts and/or deliveries; and

e) Name and signature of the person preparing the daily entries.

9.4.1.3 The bunker tankér representative shall prepare the entries and sign the meter totalizer log
with his name clearly written immediately after any meter totalizer movement.

9.4.1.4 THe relevant pages of the meter totalizer log showing all the totalizer movements relatpd to
the bunker deliveky shall be made available for inspection and photocopying by the accredited body, the
chief enginegf-and bunker surveyor (when engaged).

9.4.1.5 The meter totalizer log shall be kept on board the bunker tanker for a minimum period of three
months, counting from the current date and shall be made available to the accredited body upon request.

9.4.2 Documents carried onboard the bunker tanker

The following documents shall be kept up-to-date and made available onboard the bunker tanker for
reference:

a) meter calibration certificate;
b) MFM system diagram and sealing points;

c) meter seal verification report;
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d) meter zero verification report;

e) cargo system piping diagram;

f) document stating the Q,,;,,, @,ax and MMQ of the MFM system (to be issued by the meter vendor);
g) MFM system approval letter from accredited body for custody transfer;

h) document evidencing the bunker tanker representative is trained on the MFM system for bunker
delivery.

9.5 Planning for bunkering operation

MMQ, Q,,i, and Q... requirements should be considered during the planning of bunkering ¢peration by
the Bunker supplier in consultation with the bunker buyer.

9.6 | Pre-delivery procedures

9.6.1 Flow measurement conditions and checks on system integrity

The ¢onditions of the flow measurements shall meet the requirementsof Clause 5. The mass flpw rate shall
be mpintained between Q,,;, and Q,,,, except for line packing, line‘elearing and tank stripping phases.

The |system integrity requirements shall be checked and<maintained throughout th¢ bunkering
opergtion.

9.6.2 Pre-delivery conference

Priorr to the commencement of the bunker delivery, a pre-delivery conference shall b¢ conducted
between the representatives of the bunker tanker, vessel and bunker surveyor (when engaged). Such
a conference shall include safety, health.and environmental checks, review of the pre-delivery safety
checklist and establishing communicatignlinks.

The hunkering pre-delivery safety checklistas set outin Annex L shall be presented by the representative
of the bunker tanker to the representative of the vessel and bunker surveyor (when enghged) at the
delivery conference. This.should assist the masters in adhering to the relevant safety procedures of
kering operation. The safety checklist is an essential reminder of the principal safetyf factors and
should be supplemented-bycontinuous vigilance throughout the whole bunkering operatiop.

9.6.3

9.6.3.1 The'bunker requisition form (mass flow metering) is not intended to vary the termis of any pre-

9.6_ e plunkgke eguisition form a ars ompleted ala ionedb e pyunke Qe

e bunker requisition form shall be completed and signed 1 e bunker tankerrepresentative
and the chief engineer with their names clearly printed. The bunker surveyor (when engaged) shall
witness and sign the completed bunker requisition form between the two parties. The bunker tanker
representative shall confirm with the chief engineer the requirements of the vessel, including the
quantity, grade of bunker(s) and pumping rate (not lower than stated Q,,;, of the MFM system onboard).
This form shall be endorsed with the bunker tanker’s stamp and the vessel’s stamp. This form shall
contain the information as set out in Annex H.

9.6.3.3 If more than one grade of bunker(s) is to be supplied, the bunker tanker representative shall
indicate on the form the order in which the grades are to be supplied. To avoid contamination of product,
it is recommended that the lighter grade should be supplied first followed by the heavier grade, unless
otherwise requested by the chief engineer in writing.
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9.6.3.4 Any cancellation or amendment on this form shall be signed by the bunker tanker
representative, chief engineer and bunker surveyor (when engaged).

9.6.3.5 Bunkering pre-delivery safety checklist

9.6.3.5.1 Upon completion of the bunker requisition form, the bunker pre-delivery safety checklist as
set out in Annex L shall be completed and signed by the bunker tanker representative, chief engineer and
bunker surveyor (when engaged), with their names clearly printed.

9.6.3.5.2 Any cancellation or amendment of this checklist shall be signed by the bunker tanker
representative, chief engineer and bunker surveyor (when engaged).

9.6.3.5.3 (ne original and at least two copies of this checklist shall be completed and‘sighed| The
copies shall pe given to the chief engineer and the bunker surveyor (when engaged).

9.6.4 Masgs flow metering system seals checklist

9.6.4.1 Bdfore the commencement of the bunkering operation, the metering-system diagram and all
sealing points shall be checked and confirmed to be intact jointly by the buhker tanker representative,
chief engineler and bunker surveyor (when engaged). The seal numbers observed, shall match th¢ seal
numbers re¢orded in the latest seal verification report, onboard the burnker tanker.

9.6.4.2 Seftion A of the mass flow metering system seals checklist in Annex I shall be completed and
signed by thg chief engineer, the bunker tanker representative-and the bunker surveyor (when engajged).
Refer to Anr{ex [ for an example of the mass flow metering system seal checklist.

9.6.4.3 In|the event any seal in the metering system is missing or broken or if there is any discregancy
(e.g. seal nl}nbers do not match), the matter shall*be reported immediately to the accredited body for

further advice. The meter shall not be used forthe custody measurement of bunker transfers untjl the
missing or broken seal is replaced and approved for use by the accredited body.

9.6.4.4 If the chief engineer declines-the invitation, the bunker tanker representative shall record this
on this form{and this shall be endorséd-by the chief engineer.

9.6.5 Metler reading record form (delivery)

9.6.5.1 THe meter reading record form (delivery) is to record meter readings as witnessed by the
bunker tanKker representative, the chief engineer and the bunker surveyor (when engaged).

9.6.5.2 The bunker tanker representative shall invite the chief engineer and the bunker surveyor (yvhen
engaged) to|witness and record the opening meter readings of the non-resettable totalizers in the rheter
reading record form (deliveryJ, and ensure that the resettable totalizer meter reading is Set to Zero.

9.6.5.3 The chief engineer is strongly advised to witness the opening meter readings before the
commencement of the bunkering operation. If the chief engineer declines the invitation, the bunker
tanker representative shall record this on the form and this shall be endorsed by the chief engineer and
witnessed by the bunker surveyor (when engaged).

9.6.5.4 Section A of the meter reading record form (delivery) in Annex ] shall be completed and signed
by the bunker tanker representative, chief engineer and bunker surveyor (when engaged) with their
names, date and time of signature clearly written. This form shall be endorsed with the bunker tanker’s
stamp and the vessel’s stamp.
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9.6.5.5 Any cancellation or amendment on this form shall be counter-signed (and stamped) by the
bunker tanker representative and chief engineer bunker surveyor (when engaged).

9.7 Delivery procedures
9.7.1 General

9.7.1.1 It shall be the chief engineer’s responsibility to prepare the vessel for receiving bunker(s),
including removal of the blank flange(s) from the vessel’s bunker manifold(s).

9.7.1.2 The owner/bunker tanker operator shall ensure continuous power supply to\t
system at all times.

he metering

9.7.1.3 Bunker tanker representative shall be responsible to ensure that theCMFM syst
is not compromised for the purpose of bunker delivery. Bunker tanker representative sh

b integrity
i1l check for

any
repre
cann
detel

9.7.1
critig

9.7.1
9.7.2

9.7.2
been|
reprq
list o

a)

b)
c)

9.7.2

‘ritical alarms on the MFM system. If a critical alarm is found to be activated, the by
psentative shall check and rectify before the commencement of delivery. If the critical
pt be resolved, delivery by MFM system shall not proceed and\alternative means
mination such as ISO 13739 shall be employed.

.4 Bunker surveyor (when engaged) shall check for dreach of system integrity a
al alarm.

.5 Allloading and delivery operations shall go,through the approved MFM system.
Start of delivery

.1 Once the pre-delivery requiremerits have been completed and bunker hose(

nker tanker
alarm issue
for quantity

hd status of

5) has/have

properly connected and ready_te-tcommence pumping, the chief engineer, the bunker tanker

bsentative and the bunker surveyor (when engaged) shall agree to start the delivery. T

ff actions shall be completed.

ecord the non-resettable“totalizer readings in Section A of the meter reading 1
delivery) in Annex J.

Lheck the resettabletotalizer is showing zero.

Record the start'time in the meter reading record form.

.2 Every measure should be taken to pack the meter as quickly as practicable at t

throyigheutthe delivery process.

he following

ecord form

he start and

9.7.2.3 Entrained air present in the bunker fuel can affect the accuracy of measurement of the meter
and shall be minimised and controlled. Refer to 9.7.2.8 to 9.7.2.11 for steps to minimize aeration.

9.7.2.4 Communication between the bunker tanker and the vessel shall be maintained throughout the
entire bunkering operation.

9.7.2.5 The bunker tanker representative shall ensure that the agreed pumping rate is adhered to by
the bunker tanker within safe operating practices. The agreed pumping rate should not be exceeded
unless requested by the chief engineer and duly endorsed by him. In addition, the agreed pumping rate
shall not be lower than Q,;, of the MFM.

9.7.2.6 When an order to stop pumping is given by the vessel, the bunker tanker shall stop the pumping
immediately.
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9.7.2.7 All stoppages and reasons for doing so shall be recorded in the bunker tanker’s meter totalizer
log. Bunker surveyor, when engaged, shall record the reasons for the stoppages in the statement of fact.

9.7.2.8 A sufficient trim by stern shall be maintained to minimize stripping time, if required. No
stripping of nominated supplying tanks shall be carried out concurrently during delivery.

9.7.2.9 Stripping and line clearing of bunker hose(s) shall only be carried out at the end of the pumping
operation. Any stripping of tanks should be carried out independently when there is no delivery from the
other tanks. This is to reduce air entrainment during the delivery process.

The proced

a) The bupker tanker representative shall notify the chief engineer and bunker surveyor,(yhen
engaged) prior to the commencement of the stripping and line clearing operation;

b) The bunker tanker representative shall close the discharge valve after the pumprand build up the
pressurf in the pipeline by using the bunker tanker’s pump;

c) Once the pressure is built up, the bunker tanker representative shall open the discharge valye for
the rempining bunker(s) in the bunker hose(s) to be cleared into the vessel's'tank.

9.7.2.10 Nq air compressors or air bottles shall be used by the bunkér tanker for the line clepring
process.

9.7.2.11 If line clearing is allowed after the completion of the pumping operation, it shall be limited to
achieve the pbjective and carried out with mutual agreementbetween bunker tanker and vessel.

9.7.2.12 During the entire bunkering process, no otherb@hker tanker shall be allowed to come alongside
the bunker tanker delivering bunker(s) to the vesselunless two different products are to be delivered to
the vessel simultaneously.

9.7.3 End of delivery

9.7.3.1 After the line clearing process is completed, there is no more back flow of bunker and the meter
has stopped measuring, the chief engineer, bunker tanker representative and bunker surveyor (yhen
engaged) shpll agree that this is.the'end of the delivery.

9.7.3.2 Nd re-pumping of biinkers shall be allowed.

9.7.3.3 THe bunket tanker representative shall invite the chief engineer and the bunker suryeyor
(when engaged) to~complete the end of delivery. The time of the end of delivery and the closing meter
totalizer realdings shall be witnessed and recorded in the meter reading record form (delivery).

9.7.3.4 The delivered quantity shall be determined from the recorded meter totalizer readings on the
bunker tanker's MFM system as witnessed by the chief engineer, the bunker tanker representative, and
bunker surveyor (when engaged).

9.7.3.5 If the chief engineer has earlier indicated his intention to witness the meter totalizer readings
but subsequently declines the invitation to witness the closing meter readings, the bunker tanker
representative shall indicate the change on the meter reading record form (delivery) and this fact shall
be endorsed by the chief engineer and bunker surveyor (when engaged).

9.7.3.6 The bunker metering ticket shall be printed and post-delivery checks and documentation shall
commence.
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Post-delivery procedures and checks

9.8.1 Meter reading record form (delivery)

9.8.1.1 One original and at least two copies of the completed meter reading record form (delivery)
shall be signed by the bunker tanker representative, chief engineer and bunker surveyor (when engaged),
with their names clearly printed and stamped with the bunker tanker’s stamp and the vessel’s stamp.

9.8.1.2 A copy of the meter reading record form shall be attached to each copy of the BDN.

9.8.2

9.8.2
enga
the 1

9.8.2
shall
with

9.8.3
The |

Mass flow metering system seals checklist

.1 On completion of the pumping operation, the chief engineer and the bunker surj
ped) shall verify that seals remain intact and the seal numbers match the seabnimbers
htest seal verification report onboard the bunker tanker.

.2 One original and at least two copies of the completed mass flow metering system se
be signed by the bunker tanker representative, chief engineer and bunker surveyor (wh
their names clearly printed and stamped with the bunker tanket’s stamp and the vesse

Bunker metering ticket

punker metering ticket shall be printed and the ticketshall contain the following infor

a)
b)
‘)
d)
e)
f)

NOTH
defin

q

An €]

9.8.4

9.8.4

ame of bunker tanker and IMO number;
eter unique identification number;
unker start date and time;

unker end date and time;

rint time;

onventional mass or mass-in air.

This value is derived from a calculation involving air buoyancy correction. Refer t{
tion.

kample of the’bunker metering ticket is shown in Annex K.
Bunker delivery note

.L~ A BDN shall be used for each individual bunker delivery. For multiple deliverie

reyor (when
indicated in

als checklist
bn engaged),
's stamp.

mation:

o 3.3 for its

(O8]

5 by bunker

tanker, a separate bBDN will be 1ssued 10or each bunker tanker delivery.

9.8.4.2 While every supplier will have his own format for the BDN, it shall be prepared by the Bunker
tanker representative and shall contain at least the following information:

a) name of receiving vessel;

b) 1
c)
d)

e)

© ISO

MO number of the receiving vessel;

date and time of commencement and completion of the delivery;
name, address and telephone number of the bunker supplier;

bunker specification (grade name);
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f) quantity in tonnes (to indicate in air or in vacuum);
g) density at 15 °C, as supplied;

h) viscosity at 40 °C or 50 °C, as supplied;

i) sulfur content as supplied;

j) declaration signed and certified by the bunker supplier’s representative that “The bunker(s)
supplied is/are in conformity with Regulation 14.1 or Regulation 14.3 and Regulation 18.3 of
MARPOL Annex VI1”[2];

k) arecordof the suppliers sample seal numbers and any counter seal numbers on the sample;
1) delivery port;

m) bunker tanker name, road tanker identification number or name of supplying terminal;

n) next port of call;

0) receiving vessel's stamp and signature of the master/chief engineer;

p) signatufe and, where applicable, stamp from the bunker tanker representative;

q) section for comments.

NOTE1 MPARPOL Annex VI requires the BDN to be retained for a period of three years after the fuel ojl has
been deliverdd on board.

NOTE 2  Tle certificate of quality (COQ) density stated above,isfor fuel specification only and not for trgnsfer
quantity detgrmination.

9.8.4.3 THe BDN shall contain the information in9.8.4.2.

NOTE Ré¢fer to Regulation 18.3 of MARPOL Annex VI for further details.

9.8.4.4 After the end of delivery, the bunker tanker representative shall prepare the BDN for the|chief
engineer to jsign. A copy of the meter(réading record form shall be attached to each copy of the bynker
delivery notg (BDN).

9.8.4.5 Al] relevant and applicable columns of the BDN shall be filled in, and “N.A.” (not applicpble)
shall be insdrted in blank eolumns.

9.8.4.6 Arny cancellation or amendment on the BDN shall be endorsed and stamped by the bynker
tanker reprgsentative and the chief engineer.

9.8.4.7 Orleoriginal and at least two copies of the completed BDN shall be signed by the bunker tgnker
representative and the chief engineer with their names clearly printed and stamped with the bunker
tanker’s stamp and the vessel’s stamp.

9.8.5 Custody transfer quantity

9.8.5.1 The chief engineer and bunker surveyor (when engaged) shall verify the delivered quantity as
stated in the bunker delivery note. The figure of the quantity delivered in the BDN shall be taken from the
meter reading record form.

9.8.5.2 For delivery using MFM system, the COQ density stated in the BDN is for referencing of fuel
specification only and not for determination of the delivered quantity. The COQ density is not to be used
for quantity dispute claims.
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Others

9.9.1 MFM system failure

9.9.1.1

In the event that there is a MFM system failure (as may be indicated by a critical alarm) which

occurs during a bunkering operation where the delivery cannot be continued, pumping shall cease
immediately and the meter’s totalizer readings shall be recorded in the meter reading record form. A

BDN

shall be completed.

9.9.1.2 A secondary system, where applicable in accordance to ISO 13739, shall be used to determine

ther
9.9.1
9.9.2

9.9.2
disp

the d
Annd

9.9.2

docujment.

10 3

The 4
inIS

bmaining quantity to be delivered and a separate BDN shall be completed.

it co:ﬂld be considered as a quantity dispute situation. Both parties shalkproceed to resolve
te situation by checking if the bunker delivery is conducted i accordance with this Jiocument. If

.3 The final quantity delivered shall be the sum of the quantities recorded in the resp
Quantity dispute

.1 If bunker supplier and buyer do not agree on the delivered quantity through the N

ispute situation is not resolved, the party making the claim.shall issue a letter of pro
x P), which shall be signed for receipt by the other party.

.2 Refer to Annex Q for details on procedures and documents to ascertain compli

bampling

ampling of bunkers for analysis is outside the scope of this document. Refer to sampling
D 137309.

bctive BDNs.

FM system,
the quantity

est (refer to

ance to this

procedures
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Annex A
(informative)

Safety, health and the environment

A.1 Pre-delivery conference

Prior to thd
between thd
outin Claus

A.2 Plan
A.2.1 Fireg
Firefighting
A.2.2 Emg

Despite car

contained ajnd their effects minimised by preparing the vessel crew through a system of dril

deal with a
approved cd

A.2.3 Conldition of crew

The master}
and crew m
the influenc

A.2.4 Bun

The safety

representat
This should
The safety ¢
by continud
delivery safi

representatives of the bunker tanker, vessel and bunker surveyor (when engaged), 4

hing for safety

fighting
equipment shall be ready for immediate use at all times on the'bunker tanker and the v¢

brgency preparedness

pful attention to safety procedures, emergencies»,can occur. Often such events ca

variety of emergencies. Appropriate drills sheuld be held in accordance with the ve
ntingency plans. Such drills, when carried eut, should be documented.

of the bunker tankers and the vessel shall ensure that they, as well as all senior pers
embers involved in the bunkering operation, are properly rested and not in any way y
e of alcohol or any controlled-drug.

kering pre-delivery safety checklist

checklist for bunkering operations as set out in Annex L shall be presented by
ve of the bunkeértanker to the representative of the vessel at the pre-delivery confer
assist the masters in adhering to the relevant safety procedures of a bunkering oper4
hecklist issan essential reminder of the principal safety factors and should be supplemg
us vigilance throughout the whole bunkering operation. A copy of the completed
ety ehecklist shall be made available to the bunker surveyor (when engaged).

e commencement of the bunker delivery, a pre-delivery conference shall be cond\llcted

S set

bssel.

n be
s, to
ssel’s

nnel
nder

r the
ence.
tion.
nted
pre-

A.3 Observing safe work practices

A.3.1 Smoking and naked lights

Regulations regarding smoking and the use of naked lights shall be strictly enforced. Warning notices
should be clearly and appropriately displayed.

A.3.2 Safe access

A.3.2.1 The vessel shall provide accommodation ladder or ladders in compliance with SOLAS

regulations.
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A.3.2.2 The access shall be safely rigged and properly illuminated during darkness.

A.3.2.3 Personnel shall only use the designated means of access between the bunker tanker and vessel.

A.3.3 Outboard deckway

Crew on the bunker tanker are reminded to walk on the outboard side of the main deck to avoid
exposure to falling objects from the vessels, such as lashing materials.

A.3.4 Unauthorised craft

No ynauthorised craft shall be allowed alongside either vessel or bunker tanker thrpughout the
bunKering operation unless permitted by the respective duty officers.

A.3.5 General communication

A.3.3.1 Good communication between the bunker tanker and vessel is_an|essential reqyirement for
succe¢ssful bunkering operations.

A.3.3.2 To avoid any misunderstanding, a common language for_communication shoulfd be agreed
before commencement of bunker operations.

A.3.3.3 Hand signals for communication as set out in Figure A.1 could also be established petween the
parties.

n
c) Reduce pumping rate

D D

N
A

d) Increase pumping rate e) Stop f) Finish

Figure A.1 — Examples of hand signals for bunkering communication

A.3.5.4 During bunkering operations, essential personnel on the bunker tanker and the vessel
should have a reliable, common means of communication at all times, including a backup system. It is
recommended that spare radios and batteries are available on the bunker tanker and the vessel.
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A.3.5.5 An agreed emergency signal in the form of an air horn and/or hand signals as set out in
Figure A.1 shall be established. In the event of a breakdown of communication channels between the
bunker tanker and the vessel, the emergency signal should be sounded and all operations in progress
should be suspended immediately.

A.3.5.6 Bunkering operations should not be resumed until satisfactory communication capability has

been re-established.

A.3.6 Emergency shut down

A.3.6.1 Arfycrew member ol the bunker tanker and vessel shall be empowered to Initiate an emergency
shut down gf the bunkering operation in an emergency or suspicious circumstance.

A.3.6.2 THhe bunkering operations shall remain suspended until it is agreed betweef)the rel¢vant
personnel/quthorities that it is safe to resume.

A.4 Preventing exposure to health hazards

A.4.1 Gas/monitors

A.4.1.1 Hydrogen sulphide (H,S)

A4.1.1.1 H,S is a colourless, transparent gas with a characteristic rotten-egg odour at| low
concentratigns. At high concentrations, it has a sweetish odour, and at even higher concentratior]s, an
odour may njot be detected.

A.4.1.1.2 Vessels performing a bunkering operation should be aware that the concentration leyel of
H2S exceedipg 10 ppm constitutes a health hazard.

A.4.1.1.3 Bunker tankers loading bunkers-at the terminal shall inform the terminal representative
immediately if H,S concentration level«eXeeeding 10 ppm is detected in the immediate vicinity where
personnel aye working.

A.4.1.1.4 All bunker tankers carrying MDO and MFO shall be equipped with at least two units df the
H,S persongl detectors and ¢hese detectors shall be worn by the bunker tanker personnel during any
bunker trangfer operation;

A4.1.2 Oxygen (05)

All bunker tanKer's shall be equipped with at least two units of the O, personal detectors and these
detectors saltbe worn by the bunker tanker personnel before entering any enclosed or confined space.

Refer to Annex L.

A.4.2 Accommodation openings

All access doors to the accommodation shall be kept closed during the bunkering operation. The
master of the bunker tanker and the vessel should designate those access doors that are to be used for
personnel transit. Where possible, only doors remote from the main deck cargo area should be used. All
doors opened for personnel transit should be closed immediately after use. The air conditioning system
for the accommodation should be switched to the re-circulation mode.
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A.4.3 Safety data sheet

A.4.3.1 Safety data sheet (SDS) provides the information necessary for customers, bunker craft
operators, emergency workers and others to decide on the appropriate handling and management of
petroleum products.

A.4.3.2 All bunker tankers shall have the SDS of bunker(s) carried on board.

A.4.3.3 A copy of the SDS shall be provided to the chief engineer prior to the loading of the bunker(s). A

copy

A5

A.5.

Oil s
all ti

A.5.2 Scuppers

All scuppers and drains on board should be properly plugged during bunkering opet

accu

A.5.

In th
the ¥
nece

NOTH

B 0Oil spill

of the SDS shall be made available to the bunker surveyor (when engaged).

Protection of the marine environment

| Oil spill handling equipment

pill handling equipment shall be ready for immediate use on the bunker tanker and f{
mes.

mulation of water should be drained off periodically.

e event of any spillage causing or likely to-tause pollution, masters of the bunker
ressel, regardless of who is responsible, shall immediately take such actions as arg
ksary to effect clean up.

Local laws and regulations can apply on these actions.

© ISO
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Annex B

(informative)

Uncertainty budget table

No: | Sources contributing to uncertainty measurement Components
1 refer IICT atqudou d aud C\iu;}}lllcllt (P'{F}\Vllr_} uocd G) };ucou ;t)’ Uf }\'{F}\'{, I Cl)l Udupibi}it_y, CIlT hr
b) long term instability — zero instabilitly
c¢) calibration of MFM
2 meth¢d and reference materials used (bunker fuel) a) process- error of zero instability, stripping
and line packing
b) hydraulic circuit\~~ e.g. the ‘cugtody
transfer point’
3 envirpnmental conditions a) repeatability.
b) resolution
4 propgrties and conditions of MFM a) lowflow cut-off
b) c¢zero instability
c)” operation conditions error
5 operator Repeatability
28 © IS0 2021 - All rights reserved
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Metrological and system integrity requirements

Phase

Requirement

Remarks

metqr selection and
instgllation

1 rad 4+ L4
TV araatCU TIICTCT PatteTTT

£, i Vallio) 4+ 1 H 1 4+ 1
TCTCT O O Z, TIIC T 010 ST aT COTTCT OT

meter and ancillary de-
vice calibration

refer to Clause 5, metrological requirements

verification of critical
parameters

refer to 6.4.4, Re-commissioning

zero adjustment

refer to 3.21 and 5.3.4, Initial zergyadjustment

system security

refer to 6.3, security features

syste¢m

in-sqrvice

zero verification

refer to 6.4, post
approval mainte-
nance

quartérly*for first year and eve
months for subsequent years

Iy Six

meter subsequent verifi-
cation and/or calibration

refer to 5.4.3,
meter and an-
cillary devices
verificatiopand/
or calibration
frequency

periodical

ancillary devices (pres-
sure and temperature
transmitter) verification
and/or calibration

referto 5.4.3,
meter and an-
cillary devices
verification and/
or calibration
frequency

with meter verification / calibj

ation
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Annex D
(informative)

Procedures for zero verification

D.1 The objective of the zero verification is to ensure the zero offset does not exceed the limit of 0,2 %

of Qpin-

D.2 A change in zero offset can be caused by:

— changeg in the tubes caused by stress due to variation in temperature, préssure, denpsity,
environmental and marine conditions;

— poor ingtallation practice;

— drift in plectronic components in the transmitter;

— erosionfcorrosion of flow tubes that can affect the pipe stiffness and<thickness.

D.3 The fgllowing sets the conditions (typical and not limited to)-to perform zero verification:

— ensure bunker fuel flow condition is stable (ie. captured. flew readings are constant);

— close ddwnstream valves to pack flow sensor with nofi*aerated bunker fuel at positive pressure;

— the verification of the stored zero value requires that flow through the meter be stopped and|then
the indicated mass flow rate under this conditioh be monitored

D.4 When|the above conditions are met and considering manufacturer’s guidelines, a minimym of

three zero r¢adings at regular intervals are to be taken. The zero readings taken should not exceed (),2 %

of Qpin:

D.5 1If the pbserved zero readings ‘exceed 0,2 % of Q,;,, it is due to the packing condition of the{flow

sensor tube$ not being satisfactary. In this case, perform another zero verification to re-validate the zero

readings observed.

D.6 If the [zero verification still fail to meet these requirements after a few attempts, the accrefited

body shall bg informed immediately and the meter shall not be used for custody transfer.

D.7  Zero vjerification is an indication of a meter’s health. A non-satisfactory zero verification resulf will

affect the overall accuracy of measurement. A change in the zero reading can be caused by:

environ

erosion/corrosion of flow tubes, which affects the pipe stiffness and thickness;

mental conditions due to prolong use.

D.8 Zero adjustment may require to be conducted in the event that the meter is not able to meet the
prescribed 0,2 % limit.

30

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=e5d53165abef8a16d9dde72dad6e215d

IS0 22192:2021(E)

Annex E
(informative)

Sealable bolts and nuts for blanks and ancillary device

Figure — Sealable bolt and nut

N

Figure E.2 — Example of sealed pipe blank
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Figure E.3 — Example of sealed pressure transmitter
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Request for information checklist

Bunker tanker information

Country of build N
Cusfomer name Adl/
Bunker tanker owner/oper- (l;‘.l’
ator ,\9)
Bunker tanker name 0:1/
IMO|No. 0O
Bunker tanker dead weight Q\LO
Bunker tanker O New [ Existing ;. o
o . Q
Prodess/application information Q
\§
|For bunker tanker: U Loading LI Delivery \\)
&
Fluid type: HFO O1F0180 [11F0380
O1F0509% [ IFO700
O Lowcsulfur O Others
“(.\)J; Min. Normal Max.
Flowf range - Loading (MT/h) N
Flowf range - Delivery (MT/h) ~\’ .
O\“
Fluid type: MGO O Otheks)__
X O\U Min. Normal Max.
Flow| range - Loading\%\ffh]
Flowf range - Deli@v{MT/h)
N
e
WV Min. Max.
Bunl:er@?ﬁ%ity (mt)
o)
Min. Normal Max.

Density range: (kg/m3)

Measured at 15 °C and follow ISO 3675
or ISO 12185

[SO 3104

Viscosity range: (cSt)
Measured at 50 °C and following

Operating pressure (MPa)/(bar)

Operating temperature (°C)

© IS0 2021 - All rights reserved
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Vessel mechanical / electrical information

(m3/h)/(MT/h)

Cargo pump (HFO) capacity

Cargo pump (MGO) capacity

Stripping pump capacity

(inch)/(mm)

Pipe size (HFO)

Pipe size (MGO]

Flange coniection type:

Hazardous parea approval (zone 1/zone 2)

(VAC)/(VDC)

Electrical pdwer requirements:

Yes No

Cargo piping layout provided
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Annex G
(informative)

Typical schematic diagram for MFM system (for delivery)

MFM system

fjom cargo tank

A
)
<

pump
date/isolation valve

oriolis flow meter

mperature tra

O 0O N O Ul » W N -

-

HMI

N

itter

pressure transmitter O .

uman mac 'Q‘mterface (HMI)

N

IS0 22192:2021(E)

tran

sfer point
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Annex H
(normative)

Example of bunker requisition form (mass flow metering)

BUNKER REQUISITION FORM

(MASS FLOW METERING)
The Chief Engipeer Date :
MV/SS: Location :

We have been hominated to supply you the following grade(s) for bunker:

Tonnes of Marine Fuel Oil of cSt.

Tonnes of Marine Diesel Oil/ Gas Oil

We undertake fo supply you with the above grade(s) of bunkers. Some basic characteristics of the bunkers are as follows:

Product Npme Product was blended on | Kinematic Viscosity @ *COQ Density  [Water Content % V/V| Flash Point °C Sulphur Content %,
board in advance? 40 °Cor 50 °C, mm?/s @ 15°C, kg/m? IS0 3733 IS0 2719 m/m
(Yes / No) 1SO 3104 IS0 3675 1SO 14596
1S0 12185 1SO 8754

* The COQ (Certiffcate of Quality) Density stated above is for fuel specification only and not for custody. fransfer quantity determination.

We will suppl first, followed by . The approximate'délivery temperature is °C.

The rated pumping capacity of our bunker tanker is tonnes perhour.

1) What pumping rate do you require?

Marine Fugl Oil tonnes per hour
Marine Gag/ Diesel Oil tonnes per hour
2) Will you aljlow line clearing at the end of bunkering to«lear the bunkers in the hose? "Yes / No
3) Isyour vegsel under any fuel quality testing prograinme? "Yes / No
4) Is the vessfl equipped with scrubbers? *Yes / No

NOTE 1 Witnpssing of meter reading(s) is compulsory.
NOTE 2 For analysis of bunker quality, only.the representative sample collected shall be used.

Acknowledge Ry:
Signature of Bunker. Tanker Representative Signature of Chief Engineer Signature of Bunker Surveyor (when engagpd)
Name in Full: Name in Full: Name in Full:
(Block Letters) (Block Letters) (Block Letters)
Bunker Tankers’s Stamp : Vessel’s Stamp : Company’s Stamp :
Date/ Time : Date/ Time : Date/ Time :

Custody Transfer Sampling is compulsory. If custody transfer sample(s) cannot be taken at the bunker manifold of the vessel, describe the physical limitation/
constraint encountered.

Signature of Bunker Tanker Representative Signature of Chief Engineer Signature of Bunker Surveyor (when engaged)
Date/ Time : Date/ Time : Date/ Time :
#
Delete as necessary NA - Not Applicable
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Annex I
(informative)

Example of mass flow metering system seals checklist

Name of Bunker

Mass Flow Metering System Seals Checklist

tanker :

Dafle :

Sea] Verification Report No.:

initjaling in the appropriate box.

Licence / IMO No.:

Location

All juestions should be joinly answered by the Bunker Tanker Representative, Chief Engineer and Bunker Surveyor (whenengaged) by cled

y

Section A Section B
Nd. Item Description Tag No. Seal No. Before deliyéry After delivery Remarks
intact intact
Yes No Yes No

1 Mass flow meter MFT-01

2 Junction box (P) MJB-02

3 Mass flow Junction box (S) MJB-03

4 metering Pressure transmitter (P2) MPT-04

5 Instrument* Pressure transmitter (P1) MPT-05

6 Temperature transmitter MTT-06

7] Bunker metering computer MFC-07

8 Pipe flange blank (Port) PF-2R-01

9 Pipe flange blank (Stbd) PF-38-02

Pipe line N
1 N Pipe end blank (Port) PB-3P-03
system

11 Pipe end blank (Stbd) PB-4S-04

1

13

14 Operational

19 seals

14

[

Dedlaration

We| the undersignedthave jointly checked all items on this checklist.

Section A - Before Delivery

Section B - After Delivery

Sighature of Chief Engineer/Vessel's stamp:

Signature of Chief Engineer/Vessel's stamp:

Name:

Date / Time:

Name:

Date / Time:

Name:

Date / Time:

Signature of Bunker Tanker Representative/Bunker Tanker's stamp:

Signature of Bunker Tanker Representative/Bunker Tanker's stamp:

Name:

Date / Time:

Signature of Bunker Surveyor (when engaged)/Company's stamp:

Signature of Bunker Surveyor (when engaged)/Company's stamp:

Name: Name:
Date / Time: Date / Time:
* Please refer to document "Seal Verification Report For M/T (IMO No. )"
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Annex |
(informative)

Example of meter reading record form (delivery)

Bunker Tanke|

Vessel's Namg

Meter Reading Record Form (Delivery)

I’'s Name

Licence/IMO No.:

Meter Serial No.

BDN No. Bunker Metering Ticket (BMT) No.
Section A- Sgart of delivery
Delivery|meter totaliser reading (MT) [A] Loading meter totaliser reading (MT) [X]

Sampling conf]

hiner seal no.

Needle valve seal no.

Vessel has sufficient tank space for purging : Yes / No
Remarks (if ary) :
Buifker Tanker’s Representative Vessel’s Representative Bunker Surveyor (when engaged)
Signature df Bunker Tanker Representative Signature of Chief Engineer; Signature of Bunker Surveyor
Name in full : Name in full : Name in full :
Date/Time : Date/Time : Date/Time :
(Start of delivgry) (Start of delivery) (Start of delivery)
Bunker Tankef’s Stamp : Vessel’s Stanip® Company’s Stamp :
Section B-End of delivery
Delivery meter totaliser reading (MT) [B] Loading meter totaliser reading (MT) [Y]
Quantity delivered (MT)
[(B-A) - (Y-X)]
Burjker Tanker’s Represéentative Vessel’s Representative Bunker Surveyor (when engaged)
Signature df Bunker, Tariker Representative Signature of Chief Engineer Signature of Bunker Surveyor
Name in full : Name in full : Name in full :
Date/Time : Date/Time : Date/Time :
(End of delivery) (End of delivery) (End of delivery)
Bunker Tanker’s Stamp : Vessel’s Stamp : Company’s Stamp :
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