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Foreword

[SO (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 procedures used to develop this document and those intended for 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 document should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t
patent(s). I$O takes no position concerning the evidence, validity or applicability of, any clai

rights in regpect thereof. As of the date of publication of this document, ISO had not.received

patent(s)

ich may be required to implement this document. However, implementers are cat

this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or alljstich patent righ

Any trade
constitute 3

For an expl
related to
Organizatig

This docum
lubricants fi

This sevent
revised.

&

use of (a)
ed patent
hotice of (a)
tioned that
available at
ts.

hame used in this document is information given for the convenience of users and does not

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and
conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

pxXpressions
Yorld Trade
pbword.html.

ent was prepared by Technical Committee ISO/TC 28, Petroleum and related produc
r'om natural or synthetic sources, Subcommittée SC 4, Classifications and specifications.

h edition cancels and replaces the sixth edition (ISO 8217:2017), which has been

The main clhanges are as follows:

terms g
the Sco
Tables |
former
change

the

nd definitions (Clause 3) have been updated;

pe and the general requirements in Clause 5 have been amended;
p and 3 have been‘added;

Table 2 has been modified and has become Table 4;

5 to the distillate fuels, including the following:

requirement to report the fatty acid methyl ester(s) content (FAME) of DF gradjs

ts, fuels and

technically

bs has been

chd

nged, allowing up to 100 %;

been removed;

the requirement to report the net heat of combustion for DF grades has been added;
a minimum cetane number requirement for DF grades has been added;
the requirement for oxidation stability for DF grades has been added;

Clauses 9 and 10 have been added;

has become Annex [, and the former Annex H has become Annex J);
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the distinction between winter and summer quality for cloud point and cold filter plugging point has

new Annexes F, H and K have been added (the former Annex F has become Annex G, the former Annex G
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— existing annexes have been reviewed and updated.

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

This document was prepared in cooperation with ship owners, ship operators, shipping associations,
national standards bodies, classification societies, fuel testing services, engine designers, fuel treatment
equipment manufacturers, marine fuel suppliers, fuel additive suppliers and the petroleum industry to meet
the requirements for marine fuels supplied on a world-wide basis for consumption on board ships.

The increased focus on environmental concerns and legislation to address them is leading to a transition in
the nature of marine fuels. There is a shift away from marine fuels supplied from traditional oil products
derived from the processing of petroleum crude, and a shift towards oil products derived from synthetic and
renewable, recycled or alternative sources. This document takes into consideration the diverse nature of
these fuels and incorporates a number of categories of distillate and residual fuels, even though it is possible

that not al
however su
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categories [}
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the seller, 3
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Ktainability aspects and accounting are not within the scope.

es of fuel in this document have been classified according to ISO 8216-1 and includethe d
MX, DMA, DMB, DMZ, DFA, DFB, DFZ and the residual fuel categories RMA, RME, RMG, R

nces where a fuel, which does not conform exactly to any of these_distillate or r
s offered to a purchaser, the fuel characteristics or limits can be agreed between th
nd defined by both a category of fuel given by this document, together with any
Liel characteristics or limits, as necessary to adequately define that fuel.

ent specifies the permitted minimum flash point limits following the provisions §
rention.[3]

hnex VI,[2] which controls air pollution from ships, includes a requirement that eit
kceed a specified maximum sulfur content, oran approved equivalent alternatiy
g the lifetime of this document, regional andjor national authorities can introduc
on requirements, which can impact the allowable sulfur content. It is the buyer’s an
ty to establish which statutory requiremeénts are necessary to meet and specify on tH

transition,

istillate fuel
MK and RF.

esidual fuel
e buyer and
different or

riven in the

her the fuel
e means is
b their own
d the user’s
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International Standard ISO 8217:2024(en)

Products from petroleum, synthetic and renewable sources —
Fuels (class F) — Specifications of marine fuels

WARNING — The handling and use of products specified in this document can be hazardous
if precautions as mentioned in the Safety Data Sheet (SDS) are not taken into consideration
when product is handled. This document does not purport to address all the safety and health
considerations that can be associated with its use. It is the responsibility of the users of this document
to establis regulatory
limitationg

1ad £faolk d 1 1l Y A& dai 3 +la 13 lLailis £
) | al.llll UlJl 1dLlT aalct_y dliiuv IIvditil l.ll AUULILTO diIU LU UCTTLUT IIIIIIT UIIc apput,aunllt_y Ul

prior to use.

1 Scope

This docum
diesel engir

before use.
For the pur

hydroc

molecu
fatty ac
blends

The genera
stationar

yrI
This docu

emergency

synthef

ent in its entirety defines the general requirements and specificationstfor fuels use
es and boilers, prior to onboard fuel handling (storage, settling, centrifuging, filtrati

boses of this document, the term “fuels” comprises of the following:
hrbons from petroleum crude oil, oil sands and shale oil;

ic hydrocarbons, renewable hydrocarbons or hydrocarbons from recycled so
lar structures that are indistinguishable from petroleum hydrocarbons;

id methyl ester (FAME), where permitted as-specified in this document;
bf any of the above, where permitted as specified in this document.

requirements and specifications fer,fuels in this document can also be applied to f
iesel engines of the same or similar type as those used for marine purposes.

ent specifies seven categories of distillate fuels, one of which is for diesel engin
purposes. It also specifies ‘four categories of residual fuels for sulfur content 4§

d in marine
bn, heating)

irces, with

hels used in

es used for
it or below

0,50 % by mass, five categories of'résidual fuels containing FAME and five categories of residtial fuels for

sulfur conte

2 Norm

The followi
requiremern
the latest e

nt exceeding 0,50 %'by mass.

htive references

hg documents are referred to in the text in such a way that some or all of their content
ts of this'”document. For dated references, only the edition cited applies. For undated
ition 'of the referenced document (including any amendments) applies.

constitutes
references,

ISO 2719, Determination of flash point — PensKy-Martens closed cup method

ISO 3015, Petroleum and related products from natural or synthetic sources — Determination of cloud point

ISO 3016, Petroleum and related products from natural or synthetic sources — Determination of pour point

[SO 3104, Petroleum products — Transparent and opaque liquids — Determination of kinematic viscosity and
calculation of dynamic viscosity

ISO 3675, Crude petroleum and liquid petroleum products — Laboratory determination of density —
Hydrometer method

ISO 3733, Petroleum products and bituminous materials — Determination of water — Distillation method

© IS0 2024 - All rights reserved
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ISO 4259-2, Petroleum and related products — Precision of measurement methods and results — Part 2:
Interpretation and application of precision data in relation to methods of test

ISO 4264, Petroleum products — Calculation of cetane index of middle-distillate fuels by the four variable
equation

[SO 5165, Petroleum products — Determination of the ignition quality of diesel fuels — Cetane engine method
ISO 6245, Petroleum products — Determination of ash

ISO 8754, Petroleum products — Determination of sulfur content — Energy-dispersive X-ray fluorescence
spectrometry

[SO 10307-1, Petroleum products — Total sediment in residual fuel oils — Part 1: Determination by hot filtration

ISO 10307-3, Petroleum products — Total sediment in residual fuel oils — Part 2: Determinatiomusing standard
procedures for ageing

ISO 10370, Petroleum products — Determination of carbon residue — Micro method

ISO 10478, [Petroleum products — Determination of aluminium and silicon in fuel oils — Inductiyely coupled
plasma emigsion and atomic absorption spectroscopy methods

ISO 12156-1, Diesel fuel — Assessment of lubricity using the high-frequency neciprocating rig (HFRR) — Part 1:
Test method

ISO 12185, Crude petroleum, petroleum products and related products — Determination of| density —
Laboratory density meter with an oscillating U-tube sensor

ISO 12205, Petroleum products — Determination of the oxidation stability of middle-distillate fuels
[SO 12937, Petroleum products — Determination of waters~ Coulometric Karl Fischer titration method

ISO 14596, Petroleum products — Determination of sulfur content — Wavelength-dispersive X-ray fluorescence
spectrometny

ISO 14597, |Petroleum products — Determination of vanadium and nickel content — Wavelength-dispersive
X-ray fluorefcence spectrometry

EN 116, Digsel and domestic heating {fuels — Determination of cold filter plugging point — Stepise cooling
bath methodl

EN 14077, Petroleum products <<Determination of organic halogen content — Oxidative microcoulometric method

EN 14078, lliquid petrolewn products — Determination of fatty methyl ester (FAME) content in middle distillates
- Infrared spectrometry-~nethod

EN 14214, Lliquid petroleum products — Fatty acid methyl esters (FAME) for use in diesel engines jand heating
application§ —Reéquirements and test methods

EN 15195, Kguid-petrotenmproducts—Petermination-of-ignitiondelay-and-derived-cetanenwmber (DCN) of
middle distillate fuels by combustion in a constant volume chamber

EN 15751, Automotive fuels — Fatty acid methyl ester (FAME) fuel and blends with diesel fuel — Determination
of oxidation stability by accelerated oxidation method

EN 15940, Automotive fuels — Paraffinic diesel fuel from synthesis or hydrotreatment — Requirements and
test methods

EN 16329, Diesel and domestic heating fuels — Determination of cold filter plugging point — Linear cooling
bath method

© IS0 2024 - All rights reserved
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EN 16715, Liquid petroleum products — Determination of ignition delay and derived cetane number (DCN) of
middle distillate fuels — Ignition delay and combustion delay determination using a constant volume combustion
chamber with direct fuel injection

EN 17155, Liquid petroleum products — Determination of indicated cetane number (ICN) of middle distillate
fuels — Primary reference fuels calibration method using a constant volume combustion chamber

ASTM D240, Standard Test Method for Heat of combustion of Liquid Hydrocarbon Fuels by Bomb Calorimeter

ASTM D664, Standard Test Method for Acid Number of Petroleum Products by Potentiometric Titration

ASTM D2622, Standard Test Method for Sulfur in Petroleum Products by Wavelength Dispersive X-ray
Fluorescence Spectrometry

ASTM D429
Fluorescenc

ASTM D673

ASTM D68
Combustion

ASTM D737
Fuel Oil UsiH

ASTM D766
Ignition Del

ASTM D796
Middle Dist
Screening M

ASTM D814
using a Con

IP 470, Dete
by ashing, fi

IP 500, Deté

IP 501, Det
residual fue

IP 570, Dete

IP 631, Dete
using Flow 4

4, Standard Test Method for Sulfur in Petroleum and Petroleum Products by Energy Disp
e Spectrometry

1, Standard Specification for Biodiesel Fuel Blend Stock (B100) for Middle Distillaté Fuel

D0, Determination of Ignition Delay and Derived Cetane Number (DCN)|of Diesel |
in a Constant Volume Chamber

1, Standard Test Method for Determination of Biodiesel (Fatty Acid Methyl Esters) Cont
g Mid Infrared Spectroscopy (FTIR-ATR-PLS Method)

8, Standard Test Method for Determination of Derived Cetane Number (DCN) of Diese
1y and Combustion Delay Using a Constant Volume Combustion Chamber Method

3, Standard Test Method for Determination of Contgmination Level of Fatty Acid Met
llate and Residual Fuels Using Flow Analysis by{Fourier-Transform Infrared Spectro
ethod

3, Standard Test Method for Determination of Indicated Cetane Number (ICN) of Die
tant Volume Combustion Chamber—Referénce Fuels Calibration Method

rmination of aluminium, silicon, vanadium, nickel, iron, calcium, zinc and sodium in res
sion and atomic absorption spectrometry

rmination of the phosphorus content of residual fuels by ultra-violet spectrometry

ermination of aluminjum;~silicon, vanadium, nickel, iron, sodium, calcium, zinc and pH
oil by ashing, fusionand inductively coupled plasma emission spectrometry

rmination of hydregen sulfide in fuel oils — Rapid liquid phase extraction method

rmination §fthe contamination level of fatty acid methyl esters in middle distillate and
\nalysis-by Fourier Transform Infrared Spectroscopy — Rapid Screening Method

3 Terms

ersive X-ray

S

Fuel Oils by

ent in Diesel

Fuel Oils—

hyl Esters in
scopy-Rapid

sel Fuel Oils

dual fuel oil

osphorus in

esidual fuels

and definitions

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

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.org/obp

31

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

ultra low sulfur fuel oil

ULSFO
marine fuel

with a maximum sulfur content of 0,10 % by mass

© IS0 2024 - All rights reserved
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very low sulfur fuel oil

VLSFO
marine fuel

3.3

with a maximum sulfur content of 0,50 % by mass

high sulfur fuel oil

HSFO
marine fuel

3.4

with a sulfur content exceeding 0,50 % by mass

fatty acid methyl ester

FAME

ester derive
Note 1 to ent

3.5
bio-based
wholly or p

[SOURCE: I

3.6
biofuel
fuel produc

[SOURCE: I

3.7
biomass
material of

[SOURCE: I

3.8
biodiesel

generic nanpe for bio-based (3.5) fuel with*properties similar to diesel or diesel containing bio-bg

Note 1 to ent]
FAME or fue

3.9
bio-distilla
blend of a p
Note 1 to ent

3.10

11 - - f P - ] P ol BN S | £ PR | : 1 .
U Dy LIAIISTSITIITICALIUIT U TSLCHITICALIUIT U IdUS dllU UILS UL VEETLATL Ul dlllllidl UT'Tg 1T

ry: See Annex A for information on bio-based liquid fuels including fatty acid methyl ester(s)|

hrtly derived from biomass (3.7)

0 16559:2022, 3.23, modified — “wholly or partly” added.]

bd directly or indirectly from biomass (3.7)

0 16559:2022, 3.27, modified — “solid, liquid or gaseous” deleted.]

biological origin excluding material embedded in geological formations and/or fossil

0 16559:2022, 3.32, modified — Example and Note 1 to entry deleted.]

ry: The term is often used'to’describe fatty acid methyl ester (FAME) (3.4), but it is not exclusiv
containing FAME.

te marine fuel
etroleum distillate marine fuel with bio-based (3.5) liquid fuel

ry: DF grade is used to describe bio-distillate marine fuel grade.

S3ina fizal

bio-residu

b1 33
1 IIIdIl I1IIT TUTI

blend of a petroleum residual marine fuel with bio-based (3.5) liquid fuel

Note 1 to entry: RF grade is used to describe bio-residual marine fuel grade.

3.11

synthetic hydrocarbon
liquid hydrocarbon obtained from synthesis

3.12
renewable

hydrocarbon

liquid hydrocarbon produced from renewable resources

Note 1 to entry: Biomass (3.7) is an example of a renewable resource.

© IS0 2024 - All rights reserved
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paraffinic diesel fuel
liquid hydrocarbons obtained by synthesis or hydrotreatment

EXAMPLE

3.14

Synthetic diesel, renewable diesel, hydrotreated vegetable oil (HVO) (3.14).

hydrotreated vegetable oil

HVO

liquid hydrocarbon produced from renewable feedstock by hydrotreatment

Note 1 to entry: Also called renewable diesel or paraffinic diesel fuel (3.13).

3.15

gas to liquid

GTL

liquid hydrg¢carbons obtained by the conversion of natural gas or other fossil gaseous hydfjocarh

3.16
biomass to
BTL

liquid hydrgcarbons obtained by the conversion of biomass (3.7) via thermochemical processes (g

3.17

power to liguid

PtL

liquid hydr¢carbons obtained by conversion of electricity

3.18

stability
stability of
resistance
as thermal

[SOURCE: 1
treated”.]

3.19

compatibillity

ability of ty
which can
asphalteneg

[SOURCE: I
3.20

cloud point

CP

liquid

aresidual fuel
o the breakdown and precipitation of asphaltenic sludge despite being subjected to
hind ageing stresses, while stored, handled and treated under normal operating condi

50/PAS 23263:2019, 3.1, modified\'= “handled and stored” replaced by “stored, h

vo or more fuels to be, commingled at a defined ratio without evidence of material
Fesult in the formation of multiple phases, such as flocculation, where dispersed
form bigger clusters which can lead to sludge formation

0/PAS 23263:2019, 3.2, modified — “could” and “might” replaced by “can”.]

ons

asification)

forces, such
tions

andled and

separation,
particles of

temperatun

at which a clond of wax crystals first appears in a transparent qunid when itis ¢

boled under

specified conditions

[SOURCE: ISO/PAS 23263:2019, 3.4]

3.21

cold filter plugging point

CFPP

highest temperature at which a given volume of distillate fuel fails to pass through a standardized filtration
device in a specified time when cooled under standardized conditions

[SOURCE: ISO/PAS 23263:2019, 3.5]

© IS0 2024 - All rights reserved
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3.22

pour point

PP

lowest temperature at which a fuel will continue to flow when it is cooled under specified standard conditions

[SOURCE: ISO/PAS 23263:2019, 3.6]

3.23

existent total sediment

TSE

sum of insoluble organic and inorganic material, separated from the bulk of the sample by filtration through
a specified filter, and also insoluble in a predominantly paraffinic solvent

Note 1 to enfry- TSE isobtained hy hot filtration

[SOURCE: I$0 10307-1:2009, 3.1, modified — “existent” added to the term; “TSE” added as apreferred term;
Note 1 to enjtry added.]

3.24
potential tptal sediment
TSP
total sedimgnt after ageing a sample of residual fuel for 24 h at 100 °C under prescribed conditiops

[SOURCE: I1§0 10307-2:2009, 3.1, modified — “TSP” added as a preferred‘term; “determined by I§0 10307-1,”
deleted froin the definition.]

3.25
acceleratedl total sediment
TSA
total sediment after dilution of a sample of residual fuel with hexadecane in the ratio of 1 ml|per 10 g of
sample undgr carefully controlled conditions, followed by storage for 1 h at 100 °C

[SOURCE: I1§0 10307-2:2009, 3.2, modified — “TSA”@dded as a preferred term; “determined by I§0 10307-1,”
deleted froin the definition.]

3.26

unrefined psed lubricating oil

unrefined JLO

oil that hasnot been processed andfiltered to remove lube oil additives and contaminants

Note 1 to enfry: Refined used lubyicating oil can be suitable as blend stock for marine fuel.

4 Appli¢ation andsampling

This document specifies the required properties for a fuel at the time and place of custody trangfer, prior to
onboard hapdling,and treatment.

NOTE prfopriate guidance about fuel treatment systems for diesel engines can be found in Referenice [5].

Sampling of a fuel is an important part of the fuel’s quality verification and should be carried out in
accordance with ISO 13739 or an equivalent national standard. The sample shall be representative for the
entire quantity of fuel loaded onto the receiving ship and may be taken in any location agreed between the
parties.

Testing of the fuel shall be carried out in accordance with the test methods given in Table 1, Table 2, Table 3
or Table 4, as appropriate.

© IS0 2024 - All rights reserved
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al requirements

5.1 The fuel as supplied shall be homogeneous and conform to the characteristics and limits given in
Table 1, Table 2, Table 3 or Table 4, as appropriate, when tested in accordance with the methods specified.

The test me

thods and references listed in Tables 1, 2, 3 and 4 shall apply.

The fuel composition shall consist of:

— predominantly hydrocarbons from petroleum sources;

or

derived

sy

liqiiid (GTL), biomass to liquid (BTL) and power to liquid (PtL);

co-
or
— fatty ad
or

a mixty

With regarg
an agreed p

For fuels ndt including FAME:

The DM
of this
DMX sh

NOTE

For fuels with an agreed FAME content:

the DF
fuel shd

£
ITUIIIL.

thetic or renewable sources such as paraffinic diesel e.g. hydrotreated vegetableoil (

processing of renewable or recycled feedstock at refineries with petroletim feedstoc}

id methyl ester (FAME) as defined in this document;

re of the above.

Is to FAME, there are grades in this document for fyels not including FAME and for fug
ercentage of FAME.

A, DMZ, DMB and RM grades shall notinelude FAME other than a de minimis level. In|
document, de minimis amount of FAME means an amount not exceeding approxim
all be free of FAME.

See Annex A for further infotumation.

and RF grades are fuels including an amount of FAME where the FAME used for ble
1l be in accordancewith the requirements of EN 14214, except for

fur content, which is a statutory requirement;

1d point(CP) and cold filter plugging point (CFPP) requirements as these are covered
Irine blend specifications in Table 1 of this document;

a) sul
b) clo
ma

or ASTM D¢

hydrocarbons, with molecular structures that are indistinguishable from petroleum hydrocarbons,

HVO), gas to

Is including

the context
htely 0,5 %.

hding of the

by the final

751, except for sulfur content.

— The FAME content of the fuel (percentage by mass or volume) and the FAME standards (EN 14214 or
ASTM D6751) shall be reported prior to the time of the delivery and in line with original equipment
manufacturer’s guidance. In the event that other national FAME standards are offered, see Annex A.

5.2 The fuel shall be free from any materials, including added substances and chemical species, at a

concentrati

a)

on that causes the fuel to be unacceptable for use by way of:

jeopardizing the safety of the ship; or

b) adversely affecting the performance of the machinery; or

c¢) beingh

armful to personnel.

© IS0 2024 - All rights reserved
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See Annex B for information on the composition of marine fuels.

5.3 The fuel shall be free from inorganic acids and organic chlorides (chlorinated hydrocarbons).

NOTE 1

NOTE 2

See 6.6 and 6.17.

See Annex B for information on the composition of marine fuels.

5.4 Subject to the requirements of 5.1, 5.2 and 5.3, additives that improve some aspects of the fuel’s
characteristics or performance are permitted.

6 Test methods

6.1 Dens

In case of d
method to K

6.2 CCAI

The calcula

The CCAI vz
Icca =1
where
P1s
v i
T ]
Density, p;s
NOTE 1 S
NOTE 2 F

providesab

NOTE3 F
of density an

NOTE4 C

ity
sagreement concerning density, all parties shall agree, prior to additional testing, u
e used.

ted carbon aromaticity index (CCAI) shall be as specified in Table'2, Table 3 or Table 4

bon the test

1lue, Icp, is calculated in accordance with Lewis, et al.lel Alsihg Formula (1):

}

s the density at 15 °C, expressed in kilograms per cubic metre;

T+273
323

15 —81—-141-1g[lg(v +0,85)]—483-lg[

s the kinematic viscosity at temperature 7, expressed in square millimetres per seco
s the temperature, expressed in degrees Celsius, at which the kinematic viscosity is ¢
and viscosity, v, shall be determined in accordance with the test methods specified in Tal
be Annex C for information on ignition characteristics of residual marine fuels.

br engines and/ox applications where the ignition quality is known to be particularly crit
br some fuels When blending at or close to the maximum density, the CCAI limit restricts the
d viscosity

CAl'was originally developed for petroleum-derived fuels. As such, its applicability to bio-res|

hsis for buyers and sellers of residual fuels to agree on tighter ignition quality characteristicy.

(D

nd;

letermined.
bles 2, 3 or 4.
cal, Annex C

combination

idual marine

fuels and the

de€nsity/viscosity correlation to ignition performance has not been established.

6.3 Sulfur

Table 1, Table 3 and Table 4 do not set sulfur limits, since the buyer is responsible for specifying the maximum

sulfur content when ordering the fuel, based on the regulatory requirement applicable to where the fuel will
be used or any existing exhaust gas cleaning system requirement. For fuels ordered to Table 2, the buyer
shall still specify the required sulfur content to the seller.

Sulfur test precision for fuels containing FAME has not been established for the test methods specified in
[SO 8754 and ISO 14596. The sulfur test precision for distillate fuels containing FAME has been established
for the test method specified in ASTM D4294.

© IS0 2024 - All rights reserved
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The reference test method shall be as specified in SO 8754 for distillate marine (DM) and residual marine
(RM) fuels, in ASTM D4294 for distillate fuels including FAME (DF), and in ASTM D4294 or ASTM D2622 for
residual fuels including FAME (RF).

In case of disagreement concerning sulfur content, all parties shall agree, prior to additional testing, upon
the same sulfur certified reference material, and for RF grades upon the reference test method.

6.4 Flash point

The International Convention for Safety of Life at Sea (SOLAS)[3] sets the flash point limit for all fuels at
60 °C minimum. An exception to this is DMX, which has a flash point limit of 43 °C minimum.

Fuels have the potential to produce a flammable atmosphere in a tank headspace, even when stored at a
E, to ensure
are given in

prop
the safety of the ship and personnel. Further mformatlon and advice on precautionary measunes
References [7] to [9].

The flash
procedure

oint is not a physical constant, but is dependent on the test method, the‘apparafus and the
sed.

The flash p¢int for fuels in Table 1 shall be determined in accordance with ISO2719, Procedure A. For 100 %
FAME, ISO 2719, Procedure C shall be applied. The flash point of fuels in Tahle*2, Table 3 and Table 4 shall be
determined in accordance with ISO 2719, Procedure B.

6.5 Hydrogen sulfide
The referenlce test method shall be IP 570, Procedure A.

WARNING |— Hydrogen sulfide (H,S) is a highly toxic¢ gas. Exposure to any significant vapour
concentratfions is hazardous and, in extreme cases; can be fatal. It is critical that shiip owners,
operators and other responsible parties continue to maintain appropriate safety practicgs designed
to protect the crew and others who can be exposed to H,S vapours.

NOTE S¢e Annex D for further information.

6.6 Acid number

The fuel shall be free of inorgani¢ acids. The acid number of DM and RM fuels shall be determined in
accordance|with ASTM D664, Procedure A. The acid number of DF and RF fuels shall be tested injaccordance
with ASTM|D664, Procedure B

In case of dispute concerhing acid number, all parties shall agree, prior to additional testing, hpon which
procedure ¢f ASTM D664 shall be used.

NOTE S¢e Annex Evfor further information.

6.7 Oxidption stability

The oxidation stability shall be as specified in Table 1.

For fuels not including FAME or containing less than 2 % of FAME by volume, oxidation stability shall be
tested in accordance with ISO 12205.

For DF grades, oxidation stability shall be tested in accordance with EN 15751.

NOTE See Annex A for further information.

© IS0 2024 - All rights reserved
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6.8 Total sediment

6.8.1 Existent total sediment

If the appearance of DMB or DFB is assessed as not clear and bright (see 6.11), the total sediment by hot
filtration, typically called existent total sediment (TSE) shall be determined in accordance with the test

method ISO
For the fuel

NOTE

10307-1.

s listed in Table 2 and Table 3, the existent total sediment shall be reported.

interpretation of total sediment test results.[19]

The International Council on Combustion Engines (CIMAC) has developed a guideline regarding the

6.8.2 Acd

For the fuel
very low st
chemical ag
both therm

For fuels in
marine fuel

Therefore, t

For the

Accelen

For the
TSA or
with IS

NOTE1 S

NOTE2 T
interpretatig

6.9 Fatty

The test me
The test md
this docum

The referern
IP 631 for R
to additiona

elerated and potential total sediment

s listed in Table 2 and Table 4, statistical analysis of data gathered since 202001 r¢
[Ifur fuel oil (VLSFO) and high sulfur fuel oil (HSFO) shows that HSFO ang¢ more
eing whereas VLSFO with viscosity typically below 200 mm?/s (200 cSt)at'50 °C are
hl and chemical ageing, due to the different nature of the fuels.

Table 3, there is insufficient data at the time of writing to assess®he sensitivity of
s to thermal versus chemical ageing.

he following applies:
fuels listed in Tables 2 and 3 only potential total sediment (TSP) shall be used.
ated total sediment (TSA) shall be reported for all fuels listed in Tables 2 and 3.

fuels listed in Table 4, either of the standard procedures for ageing in ISO 10307-2 can
TSP test. The reference test method for the fuels listed in Table 4 shall be the TSP in
D 10307-2.

be Annex H for information on stability ofresidual fuels.

he International Council on Combustion Engines (CIMAC) has developed a guideline rg
n of total sediment test results {10

acid methyl ester(s)

thods specified in@STM D7963 and IP 631 are applicable to all DM and RM, DF ang
thod specified i"EN 14078 is not applicable to RM and RF grades at the time of pr¢
ent. Test method/specified in ASTM D7371 is applicable to DF grades.

ce test nmiethod shall be as specified in EN 14078 for DM and DF grades, and AST]I
M andREgrades. In case of disagreement concerning FAME content, all parties shall
| testing, upon the test method to be used.

sidual type
sensitive to
sensitive to

bio-residual

be used: the
accordance

pgarding the

RF grades.
bparation of

M D7963 or
agree, prior

FAME conté

a4 Bnla xranmataod o ntant Ko oot ot Liano o PPP2 IV S 5 P £ 3o
T Cair OCTCPOTTCUTIT COTTCCIIC Oy HTasSS OT COTITCTIT Oy v OTuIIIC—at COT UTITE O tITC—tCS T I

Alternatively, suppliers can report the FAME content by blend ratio on a mass or volume basis.

NOTE

6.10 Pour

See Annex A.

point/cloud point/cold filter plugging point

thod used.

For distillate fuels, the buyer should confirm that the cold flow characteristics (pour point, cloud point, cold
filter plugging point) are suitable for the ship’s design and intended voyage.

NOTE 1

NOTE 2

See Annex F for information on cold flow characteristics.

© IS0 2024 - All rights reserved
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6.11 Appearance/water

For distillate fuels, the appearance of a sample shall be assessed by visual inspection in good light, free from
glare and shadow, at a sample temperature between 20 °C and 25 °C.

DMX, DMA, DFA, DMZ and DFZ shall appear clear and bright. It has been reported that in some countries,
these grades of fuel are dyed (e.g. black) and not transparent. This affects the compliance with the
requirement for clear and bright appearance and, in such circumstances, the water content shall not exceed
200 mg/kg, as determined by the Coulometric Karl Fischer titration method in accordance with ISO 12937.

If the appearance of DMB and DFB affords visual inspection and appears clear and bright, then testing for
existent total sediment and for water is not required. If the appearance is not clear and bright, the water
content shall be determined in accordance with ISO 3733.

6.12 Lubrjicity

The lubricitly shall be as specified in Table 1.

NOTE T
industrial di

he lubricity limit is based on the existing requirements for high-speed aytomotive and
bsel engines.

heavy-duty

6.13 Vanaldium

The referenlce test method shall be IP 501.

NOTE S¢e Annex G for information on ash.

6.14 Sodigim

The referenlce test method shall be IP 501.

NOTE S¢e Annex G for information on ash.

6.15 Aluminium plus silicon

The alumin
treatment [
good practi

ium plus silicon limits in Tables 2, 3 and 4 restrict the catalyst fines to levels af]
lants onboard (settling tanks, centrifuges and filters), when operated in accordanc
ce and the manufacturers operating procedures, are expected to reduce the catalys

which fuel
e with both
[ fines to an

acceptable Jevel at the engine inlety2/[12]

The referenlce test method shall be IP 501.

6.16 Unrefined used-lubricating oil

fuel can be
sphorus are

The fuel shall befree of unrefined used lubricating oil (ULO). In the context of this document, g
considered o centain unrefined ULO when combinations of calcium and zinc or calcium and pho
above the lgvels specified in Tables 2, 3 and 4. The reference test method shall be IP 501.

NOTE See Annex 1.

6.17 Organic chlorides

A fuel shall be considered to be free from organic chlorides (chlorinated hydrocarbons) when the total
organic halogen content as chlorine is not exceeding 50 mg/kg when tested in accordance with EN 14077.

NOTE See Annex B for information on the composition of marine fuel.

6.18 Specific energy

The gross and net specific energy of marine fuels not containing FAME can be calculated as given in Annex J.

© IS0 2024 - All rights reserved
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For fuels containing FAME, gross and net specific energy cannot be calculated using the formulae in Annex ]
but can be measured using ASTM D240.

6.19 Cetane index/cetane number

FAME blends are outside the scope of the cetane index (CI) test method specified in ISO 4264. Therefore, for
DF grades, the cetane number (CN), or the derived cetane number (DCN)/indicated cetane number (ICN)
shall be measured.

The test methods specified in ISO 5165 can be used for the CN; ASTM D6890 or EN 15195 and ASTM D7668
or EN 16715 can be used for the DCN; and ASTM D8183 or EN 17155 can be used for the ICN.

NOTE

In case CN, DCN or ICN are not available or precise knowledge of CN is not required, CI can provide guidance.

When at or apove#0; the ENTequiTenment witt mostly bemet:

In case of d

The minimt
Cl and CN fi

CNisarequ
can be mad
should be ¢

7 Charalcterization of marine fuels

Annex K pr
fuel that do

8 Precis

The test m¢
contain a st

For DF grad
can be used

spute, the reference test method for DF grades shall be as specified in ISO 5165¢

m cetane number for DF grades as specified in Table 1 is based on the direct correlati
om distillate marine fuels not containing FAME or ignition improver additives.

jred input for some electronically controlled engines. In case thisis notarequirement,
e not to test for CN and use CI only. The original equipment manufacturers’ recom
bnsidered.

bvides an indicator of the aromatic or paraffinic nature of a petroleum-derived mar
bs not contain FAME.

ion and interpretation of test results

bthods specified in Table 1 for DM grades, as well as the test methods in Table 2 §

on between

the decision
mendations

ne residual

nd Table 4,

atement of precision (repeatabilityand reproducibility).

es in Table 1 and for all grades’in Table 3, the test methods listed have proven to be 1

not availa‘:]e
The determfination of reproducibility for CCAI should be according to Annex C.

In cases of
results basg

NOTE
results.[13]

M

. However, at the time of publication of this document, it is possible that precision sta
for some test methods:

dispute, the precedures specified in [SO 4259-2 for resolving the dispute and inter
d on test method precision shall be used.

ore information is provided in the CIMAC guideline on the interpretation of marine fuel oil

elevant and
tements are

preting the

analysis test

9 Requi

9.1 Mari

In cases wh

remrents for mrarime fuel consisting of 1009 FAME or paraffimicdiesel fuel

ne fuel consisting of 100 % FAME

ere marine fuel consisting of 100 % FAME is used, the following requirements apply:

requirements] or ASTM D6751 (except for sulfur requirement);

— the pro

duct as delivered shall meet the applicable grade in Table 1.

Special attention should be given to the cold flow properties.

© IS0 2024 - All rights reserved
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9.2 Marine fuel consisting of 100 % paraffinic diesel fuel

In cases where marine fuel consisting of 100 % paraffinic diesel fuel is used, the following requirements apply:

— paraffinic diesel fuel shall meet EN 15940 (except for requirements in EN 15940:2023, Tables 2 and 3);

— the product as delivered shall meet the applicable grade in Table 1.

Special attention should be given to the flash point since EN 15940 has a lower minimum flash point than
specified in Table 1. Paraffinic diesel fuel can have a higher cetane number. This can impact the combustion

temperatur

e and pressure.

10 Generally applicable requirements and related test methods

10.1 Gene

When choo
and specify]

When teste
marine fuel

NOTE P
blends with

10.2 Disti

Marine DM
containing

NOTE
Clause 9).

D

10.3 Residlual marine fuels with sulfur content below or at 0,50 % by mass

Residual ty
mass (ULSH
the sulfur c

10.4 Bio-nesidual marine-fuels

All residua
given in Tal

NOTE F

ral

5ing the desired fuel grade, use the applicable table among Tables 1 to 4, find\the req
the grade when ordering.

d in accordance with the applicable test methods specified in Table.1, Table 2, Table }

hlired grade,

B or Table 4,

shall be in accordance with the limits specified in the applicable table.

hraffinic diesel fuel is considered as a petroleum distillate and¢{do€s not impact the cate
paraffinic diesel fuel. For information on 100 % paraffinic diesel fuel, see Clause 9.

llate and bio-distillate marine fuels containing FAME

grades, ultra low sulfur fuel oil (ULSFO)-distillate type marine fuels and marine
FAME up to 100 % shall comply with the specifications given in Table 1.

F grades can contain up to 100 % FAME. DM-grades can contain up to 100 % paraffinic di

be marine fuels having a maximum sulfur content of either 0,50 % by mass (VLSFO)
0) shall comply with the specifications given in Table 2. The grade name includes a
bntent.

type fuels ULSFO, VLSFO and HSFO) containing FAME shall comply with the sp
e 3.

br inférmation on 100 % FAME, see Clause 9.

borization of

DF grades

bsel fuel (see

r 0,10 % by
reference to

ecifications

10.5 Residual mmarime fuels withsulfurcomtentabove 0,509 by mrass

Residual type marine fuels having a sulfur content above 0,50 % by mass (HSFO) for use on ships in
conjunction with approved equivalent alternative abatement technologies such as exhaust gas cleaning
systems (SO, scrubbers) shall comply with the specifications given in Table 4.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Bio-based liquid fuels including fatty acid methyl ester(s)

A.1 General

Bio-based liquid fuels (often referred to as biodiesel) and blends with petroleum products (biofuels) are
considered ffo be within the range of potential alternative energy sources by the marine industr}
are renewable and can resultin reduced greenhouse gases (GHGs) (see A.2) and sulfur oxides enij

The bulk df bio-based liquid fuels currently available are the products of a transestérific
esterificatign process of vegetable oils, animal fats and oils or waste cooking oils "to"produc
methyl ester(s) (FAME).

This document includes the use of FAME in accordance with EN 14214 (exceptder-sulfur content,

and cold fi
distillate an

Other natio
as off-spec
industry. T
be made ag
products.

A.2 Bio-

In the coup
large variet
document i
a blend rati

This docun
minimis anj

For the pur
producers g

— there is
— adequa
the fue

er plugging point) or ASTM D6751 (except for sulfur content)} as a blend compon
d residual fuels up to 100 %.

nal FAME standards, not referenced in this document, andvalternative bio-based pr
FAME or FAME production distillation bottoms are alkbeing considered and used by
align with the minimum requirements set by the $¢ope of this document, compari

listillate and residual marine fuels containing FAME

le of years preceding the publicatien*of this document, many sea trials were condu
y of FAME blends (up to 100 %)(alt'with satisfactory results. In the light of this exp¢

b limit for distillate marinefuels (DF grades).

ent maintains, howevek.the requirement for DM and RM grades to contain no mor
ount of FAME, which.is taken to be approximately 0,5 %.

pose of this document, DMX shall be free of FAME, and, with exception of DF and RF
nd suppliers'sheuld ensure that:

no deliberate blending of FAME into the fuel;

fe cantrols are in place so that the resultant fuel, as delivered, does not exceed the de mini

, since they
sions (SO,).

htion or an
e fatty acid

cloud point
ent in both

bducts such
the marine
sons should

hinst EN 14214 or ASTM D6751. A.4 provides guidance on the use of alternative biomass- based

cted with a
brience, this

htroduces additional grades for residual marine fuels containing FAME (RF grades) and removes

e than a de

grades, fuel

mis amount;

iecormnliant unith

roaiivayannto lavicncg

When ordering a distillate or residual fuel with an intended FAME component, the renewable content should
be agreed between the buyer and seller. The sustainability aspects should be taken into consideration and
reviewed prior to purchase; however, these sustainability aspects fall outside the scope of this document.

Exhaust gas emission regulations are subject to change of legislation and change of the interpretation of such
legislation. Different entities develop their own legal requirements covering subjects such as greenhouse
gases (GHGs), sulfur oxides (SO,), nitrogen oxides (NO,) and black carbon emissions. It is expected that the
use of renewable fuels will be supported; however, ship owners and operators are also expected to be aware
of all international and national requirements and changes thereof implicated by the use of renewable fuels.
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A.3 Storage and handling of bio-distillate and residual marine fuels containing FAME

Where the use of fuels containing FAME is being contemplated, it should be ensured that the ship’s storage,
handling, treatment, service and machinery systems, together with any other machinery components,
are compatible with such fuels, in terms of materials and operational performance. Prolonged contact of
materials such as bronze, brass, copper, lead, tin and zinc with FAME should be avoided as these can oxidize
FAME, thereby creating sediments and deterioration of the material itself.

FAME has good ignition and lubricity properties together with environmental benefits. However, there are
potentially specific complications with respect to the storage and handling of fuels with a FAME component

in a marine

environment, such as:

atendency for oxidation (potentially resulting in additional corrosion) and long-term storage issues to occur;

an affin
degrad
FAME 1

Additionall
characteris
storage, ha

While this
housekeepi

|

ity to water and risk of microbial growth;
ed low-temperature flow properties;
haterial deposition on exposed surfaces, including filter elements.

, there is a variety of differently sourced FAME products, each(with their owr

particular

Lics suitable for the climate of the supply location. This can havé-<implications with respect to

dling, treatment, and engine operations.

ocument has provisions on oxidation stability and requirements for cold flow prop
hg rules are required, avoiding prolonged storage, build-up of water and appropriate t

managemeit throughout the entire fuel system.

NOTE1 T
marine fuels
complication

NOTE2 M
report 9/09

The typical
be given tg
measureme
as an input

A.4 Use

Alternative
considered
be made of
included in
a product. (
blend into y

he International Council on Combustion Engines (CIMAC) has developed a guideline on|
containing FAME.[14] This guideline also contains information on testing marine biofuels
s related to onboard storage and handling.

ore guidance on handling and housekeeping of marine fuels containing FAME can be found in
Guidelines for handling and blending FAMEX[15]

calorific value of FAME is lower thatrits petroleum counterpart. Therefore, considers

the quantity of fuel required te complete the planned voyage. This document s
nt of gross and net heat of combustion to facilitate this. The calorific value can also
Lo the control system of electronically controlled engines.

pf alternative biemass-based products

bio-based products such as off-spec FAME or FAME production distillation botton]

erties, good
Pmperature

handling of
for potential

the Concawe

ition should
becifies the
be required

s are being

and used by{the marine industry. When such products are considered, an evaludtion should

where these products differ from the FAME reference specification (such as the sp
EN 14234 or ASTM D6751). This can be used as the basis for a risk assessment in the
onsideration can be given to include some additional trials/tests prior to putting sy

ecifications
use of such
ch a grade/

seon board a ship. Approval from the appropriate authorities can be required.

When an alternative biomass-based product is used, the requirements as stated in this document should be
adhered to as much as possible.
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Annex B
(informative)

Composition of marine fuels

Marine fuels consist of a wide range of hydrocarbons from sources such as petroleum crude oil, synthetic
or renewable sources, shale oil, oil sands and where specifically agreed, fatty acid methyl ester(s) (FAME).
This document is largely based on parameters related to operational performance/experience rather than a
compositional standard. As such, the fuel should be able to be used on board a ship.

ility of fuel
lity control
ocument.

As the buy
producers,
procedures

br/user cannot control the composition of the fuel as delivered, it is the responsih
suppliers, traders, fuel terminals and supply facilities to have in place adequate)qus
to ensure that the fuel supplied to the ship meets all requirements specified,in'this d

While such

by applying
Table 3 or ]

age the fuel
e 1, Table 2,
 power and
vhether the

occurrences are infrequent, and despite the efforts of the ship to appropriately man|
best industry practices, marine fuel that meets the characteristics¢as listed in Tabl
able 4 can subsequently cause operational issues with potential. damage and loss o

propulsion.
fuel fails to

In cases wh
issue, appli
fuel and fun

logging
collecti

documg
experig
— records

Furthermot

Advanced

compositiopal anomalies such@s the presence of deleterious material and/or to attempt to expla

of the opers

It remains |
this is neit
increasing 1
species hay
were consu

Ing in-use fuel system samples for compari$of to previous bunkers in use;

After all best industry practices have been carried out, it can tome into question ¥
meet the general requirements of this document, in particular Elause 5.

ere a ship suspects the specific fuel in use on board to<be*the possible cause of an
cable evidence should be gathered to support correct storage, cleaning, handling an
ther investigation of the cause of the problem. Such évidence includes but is not limit]

the case in detail and chronological sequence ofevents;

enting and securing the evidence leading up to, during and after the operational p
nced;

of any mitigating actions taken.
e, additional analytical investigation can be considered.

hinalytical investigative. test methods are often carried out either to screen t

tional issue expérienced.

owever diffieult to determine the exact composition of a marine fuel and for most fug
ner needed{nor feasible. While there have been improvements in the capability t

operational
d use of the
ed to:

roblem was

he fuel for
in the cause

Is supplied,
p detect an
wh if these

ange ef’elemical species which could not be identified in the past, it remains unkng
e been~present in marine fuels previously. It is therefore also unknown if such
med by vessels without operational issues or whether those specific species do war

consideratit

arine fuels
ant further
in marine

fuels, the associated risk of them being harmful/harmless and at what concentration/combination. To the
benefit of the entire industry, continuous efforts are required by the industry to establish links between
identified species, the performance of the fuel and the probability of encountering operational issues.

Experience has shown that non-fuel related factors, including but not limited to human, mechanical and
operational factors or the incorrect addition of additives on board the ship, can contribute to the experienced
operational issues. However, when there is substantiated evidence that the fuel in use is the cause of the
operational issues, the fuel in use is deemed not to meet this document.

It is challenging to predict the potential behaviour of a fuel and whether it meets Clause 5 solely based on
the presence of what can be perceived as deleterious materials. If however, cause and effect between the
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presence of one or more chemical species and operational issues has factually been ascertained, the fuel is
deemed to have not met this document.

The following list identifies a number of chemical species or materials, but is not exhaustive, where
experiences have shown strong links between the chemical species and operational problems.

— Organic chlorides (chlorinated hydrocarbons): corrosion of ship’s fuel system and other engine
components;

For dispute resolution, EN 14077 should be used to measure the total organic halogen content as
chlorine.

There are other investigative techniques [such as those using gas chromatography mass spectrometry
(GC-MS)] being used in the industry to screen for organic chloride compounds, however they lack
standafdized test methods which include the required test precision data.

NOTE Information on organic chlorides and marine fuels incidents can be found in the CAMAC pyblication.[16l]
— Polymgdrs such as polystyrene, polyethylene, polymethacrylates: filter blocking and fuel pump sticking;

— Inorgarnic acids (see 6.6 and Annex E).
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Annex C
(informative)

Ignition characteristics of residual marine fuels

C.1 Application

A diesel engine’s sensitivity to a fuel’s ignition characteristics depends not only on the fuel’s chemical

compositiof but also the particular engine type and design, together with its maintenance and operating

conditions.
carbon aro
characteris

C.2 Calc

The calcula
of petroleu

The applicg
established
component

CCAI is pri
density-vis

The reprodi
density and
factors is sy
is added to

The curve
of density

i
only with tOIEe viscosity of the fuel.

Where the same fuel is intended to be used for both main and auxiliary engines,)th
maticity index requirements of those engines with the least tolerance towards p
Fics should be considered when ordering residual fuels.

1lated carbon aromaticity index

ed carbon aromaticity index (CCAI) was developed as an indicator of the ignition p
derived residual fuels and is determined from the density and-viscosity values.

bility to the ignition performance of bio-residual marine’fuel blends has not yef
It however remains valid as a viscosity-density cotrelation. It is expected that
will improve the ignition and combustion properties.

marily included in Table 2, Table 3 and Table*4\to avoid residual fuels with unch
fosity relationships.

icibility of the CCAI value of a particular residual fuel is dependent on the reproducibi
viscosity values from which that CCAIwalue has been calculated. The interaction of
ch that the highest positive CCAI reproducibility is achieved when the reproducibility
the density value and the reprodtcibility for viscosity is subtracted from the viscosit}

CCAlreproducibility plottediagainst viscosity is given in Figures C.1 and C.2. The rep
a constant (independernt of the density value) and, therefore, the CCAI reproducil

b calculated
bor ignition

erformance

been fully
the FAME-

aracteristic

ity, R, of the
these CCAI
r for density
y value.

roducibility
bility varies
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Figure C.1 — Plot of CCAI reproducibijlity against viscosity, 10 mm?2/s to 700 mm3/s
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igure C.2 — Plot of CCAI reproducibility against viscosity, 2 mm?2/s to 10 mm?2/

172]

C.3 IP 541 ignition and combustion testmethod

It has been recognized that fuels with similar densities and viscosities (i.e. similar CCAI§) can have
significantly different ignition and combustion properties. Consequently, in order to address bpth ignition
and combugtion characteristics of a residual fuel, a standard test method, commonly known as F]A-100/FCA,
has been esfablished using a constangvelume combustion chamber (CVCC); see IP 541.[17] The International
Council on fombustion Engines (CIMAC) has developed a guideline regarding fuel ignition and combustion
quality for dliesel engines.[18]
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Annex D
(informative)

Hydrogen sulfide

Hydrogen sulfide (H,S) is a highly toxic gas. Exposure to any significant vapour concentration is hazardous
and in extreme cases, can be fatal. At very low concentrations, the gas has the characteristic smell of rotten
eggs. However, at higher concentrations, it causes a loss of smell, headaches and dizziness and at very high

concentrati

ons, is immediately fatal.

H,S can be formed during the refining process and can evolve from the fuels in shoreside storalge tanks, in

product bagges or ships’ storage tanks. H,S can be present in both liquid and vapour phasejand
and speed pf partitioning between the liquid and vapour phase depends on several/factors,
chemistry, femperature, viscosity, level of agitation, storage time, heating applied, ambient cond
shape, ullage and venting.

Contact with H,S vapours can occur when personnel are exposed to fuel vapours, such as w
tanks, whemh opening tank hatch covers, when entering empty tanks, from verit pipes when tan}

filled and/

The risks a
guidelines §

The liquid-}
provide an
This limit a
vapour beir
appropriatg
can be expd

NOTE M
CONCAWEr

heated, in purifier rooms, when opening up fuel lines and during filter changing op

re highlighted in safety data sheets (SDSs) and the dangers presented to health ar
re documented. A useful reference guidance is provided.in ISGOTT 6, section 2.3.6.7

bhase limit, introduced in the fourth edition of this document, of 2,00 mg/kg, was
mproved margin of safety over the previous edition and reduce the risk of H,S vapou
lone does not constitute a safe level or eliminate the operational risk of concentraf
|g present in enclosed spaces. It is critical that ship owners and operators continue

pport no. 8/13.119]

safety processes and procedures designed to protect the crew and others (e.g. sury
sed to H,S vapour.
ore information on issues associated with H,S in marine fuels can be foynd

the degree
b.g. the fuel
itions, tank
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I

included to
I exposure.
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Annex E
(informative)

Acid number

Fuels with high acid number test results arising from acidic compounds occasionally cause accelerated
damage to marine diesel engines. Such damage is found primarily within the fuel injection equipment.

Testing fuels for acid number (AN; previously known as total acid number or TAN) as specified in

ASTM D664
naturally o
for distillat

can give indications as to the NIRely presence of acidic compounds. Although all
ccurring, measurable acid number, these are generally (but not always) less than)0,!
e fuels and generally (but not always) less than 2,5 mg KOH/g for residual fuels,

However, fyels manufactured from naphthenic crudes can have an acid number that,‘while g

those state
naphthenic
it is the resj

Acid numb
compounds

NOTE M

Acid numbe
with the p
number tes

Notwithsta
A fuel in wh
reporting li
between th

1 in Tables 1, 2, 3 or 4, is acceptable for use. Confirmation that a fuelowas manufac
crudes can be established by non-standard, specialized detailed analysis. In such cirg
ponsibility of the seller and the buyer to agree on an acceptable acidmumber.

b1 levels significantly higher than those stated above can indicate high amoun
and, possibly, other contaminants.

ore information on the composition of marine fuels can be found in Annex B.

rs below the values stated above do not guaranteethat the fuel is free from problem
‘esence of acidic compounds. There is currently*no recognized correlation betw
[ result and the corrosive activity of a fuel.

nding that an acid number limit is given, the fuel shall be free from inorganic acids (st
ich a strong acid compound [strong acid-number (SAN)] is present, even at a low lev
mit of ASTM D664 test method, isA10t compliant with this document as there is a
e presence of a strong acid and the corrosive activity of a fuel.

uels have a
b mg KOH/g

reater than
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Annex F
(informative)

Cold flow characteristics

The majority of HSFO are predominantly aromatic in nature and contain asphaltenes.

VLSFO typically consist of components having a different nature compared to HSFO. These fuels
large amount of high boiling asphaltene-free material from petroleum refining.

can contain

These VLSHO typically exhibit good ignition quality, a high flash point and good lubricity cha

racteristics;

they are clepner, deposit less ash than HSFO and VLSFO normally have a higher kinematic viscosity and pour

point than dlistillate marine fuel grades.

The paraffipic/waxy nature and physical characteristics of RM VLSFO preclude the use of clou
and cold filter plugging point (CFPP) (introduced for distillate fuels in the previpus‘edition of thi
ISO 8217:2017Vfor determining RM VLSFO cold flow characteristics. Cold flow-behaviour of Y
however can best be characterized by the pour point (PP). In storage and transfer, these fuel
heated/kepit at a temperature at least 10 °C above the pour point.

When purchasing a residual type fuel, the ship’s fuel storage tanks heating capabilities should bg
and any constraints included in the ordering specification of the fuel. Where there are any cong
pour point and storage requirements should be obtained from the’seller prior to delivery.

For distilla
of the ordel
conditions
requiremern

e fuels in particular, the buyer should verify that the cold flow characteristics (C
ed fuel are suitable for the ship’s fuel storage;and management system design, and

t to report CP and CFPP for DMA, DFA, DMZ, DFZ and DFB grades.

NOTE More information on storage and handling-of fuels can be found in Reference [20].

1 point (CP)
s document
/LSFO fuels
s should be

considered
traints, the

P, CFPP, PP)
the climate

bxpected to be encountered while the fueliis on board. Table 1 of this document includes the

1) Withdrawn.
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