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Foreword

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

General

This document was prepared in cooperation with ship owners, ship operators, shipping associations,
national standards bodies, classification societies, fuel testing services, engine designers, 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 increasing demands of environmental legislation are leading to a transition in the nature of marine
fuels supplied from traditional oil products derived from the processing of petroleum crude to the
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OLAS Convention[2]. MARPOL Annex VI[3]Zwhich controls air pollution from ship

requirement that either the fuel shall not exceed a specified maximum sulfur content or
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ges with respect to 1S0 8217:2012

sixth edition reflectsimportant and significant changes. These include substantial am|
ope (Clause 1) and to the general requirements (Clause 5).

es to the distillate fuels include the following:

ddditional'grades, DFA, DFZ and DFB have been added with a maximum fatty acid me
AMEJcontent of 7,0 volume %;

endments to

thyl ester(s)

the sulfur content of DMB has been reduced to a maximum of 1,50 mass %;

loud point and cold filter plugging point.

requirements for the following characteristics have been added to winter grades of DMA and DMZ:

The following annexes, previously included, have been deleted, but the key information is included in
the body of this document or is available in referenced industry publications:
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— Precision and interpretation of test results.

All other annexes have been reviewed and updated.
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Petroleum products — Fuels (class F) — Specifications of
marine fuels

WARNING — The handling and use of products specified in this document can be hazardous
if suitable precautions are not observed. This document does not purport to address all of the
safety and health considerations that can be associated with its use. It is the responsibility of the
users of this document to establish appropriate safety and health practices and to determine the

applicabitityof regutatory timmitations priortouse. ————__________, |

1 Scope

This document specifies the requirements for fuels for use in marine diesel engines and boilers, prior
to conventional onboard treatment (settling, centrifuging, filtration) beforeuse. The speclfications for
fuels|in this document can also be applied to fuels used in stationary-diesel engines of [the same or
similpr type as those used for marine purposes.

This Jocument specifies seven categories of distillate fuels, one ¢f which is for diesel engjnes used for
emergency purposes. It also specifies six categories of residualfuels.

For the purposes of this document, the term “fuels” is currently used to include the followipg:

=

ydrocarbons from petroleum crude oil, oil sands,and shale;

Hydrocarbons from synthetic or renewablé*sources, similar in composition tq petroleum
distillate fuels;
b

lends of the above with a fatty acid methyl ester(s) (FAME) component where permitted.

NOTH1 Appropriate guidance about fueltreatment systems for diesel engines is published by the|International
Coungil on Combustion Engines (CIMAC)[5T.

NOTH2 Requirements for gas tuxbine fuels used in marine applications are specified in ISO 4261[6l.

NOTH3  For the purposes-of this document, the terms “mass %" and “volume %” are used to fepresent the
mass pnd volume fractionsxespectively.

2 ormative®eferences

The following documents are referred to in the text in such a way that some or all of their content
consfitutes>requirements of this document. For dated references, only the edition cited|applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 2719, Determination of flash point — Pensky-Martens closed cup method
ISO 3015, Petroleum products — Determination of cloud point
ISO 3016, Petroleum products — Determination of pour point

ISO 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 2017 - All rights reserved 1
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ISO 4259, Petroleum products — Determination 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

ISO 6245, Petroleum products — Determination of ash

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

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

filtration

[SO 10307-2
standard prd

[SO 10370, P

[SO 10478, P
plasma emis{

ISO 12156-1
Part 1: Test n

ISO 12185,
method

[SO 12205, A
[SO 12937, P
ISO 13739, F

ISO 14596,
fluorescence

ISO 14597, P
X-ray fluores

ASTM D664

ASTM D429;
X-ray Fluore:

ASTM D675]
ASTM D796

Petroleum products — Total sediment in residual fuel oils — Part 2: Determination
cedures for ageing

ptroleum products — Determination of carbon residue — Micro method

ptroleum products — Determination of aluminium and silicon in fuel oils > Inductively co
ion and atomic absorption spectroscopy methods

Diesel fuel — Assessment of lubricity using the high-frequenty reciprocating rig (HFR
hethod

[rude petroleum and petroleum products — Determination of density — Oscillating U

etroleum products — Determination of the oxidation stability of middle-distillate fuels
etroleum products — Determination of watex=— Coulometric Karl Fischer titration meth
etroleum products — Procedures for transfer of bunkers to vessels

Petroleum products — Determindtion of sulfur content — Wavelength-dispersive
spectrometry

btroleum products — Determination of vanadium and nickel content — Wavelength-disp
cence spectrometry

Standard Test Method for Acid Number of Petroleum Products by Potentiometric Titrati

L, Standard Test Method for Sulfur in Petroleum and Petroleum Products by Energy Disp
cence Spectrametry

, Standard Specification for Biodiesel Fuel Blend Stock (B100) for Middle Distillate Fuels

B,.Standard Test Method for determination of the contamination level of Fatty Acid M

using

upled

R) —

-tube

od

X-ray

Prsive

Dn

Prsive

{ethyl

Esters in mid|

ledistillate and residual fuels using flow analysis by Fourier-Transform Infrared spectro

copy-

rapid screening method

EN 14214, Liquid petroleum products — Fatty acid methyl esters (FAME) for use in diesel engines and
heating applications — Requirements and test methods

[P 309, Diesel and domestic heating fuels — Determination of cold filter plugging point

IP 470, Determination of aluminium, silicon, vanadium, nickel, iron, calcium, zinc and sodium in residual fuel
oil by ashing, fusion and atomic absorption spectrometry

[P 500, Determination of the phosphorus content of residual fuels by ultra-violet spectrometry

[P 501, Determination of aluminium, silicon, vanadium, nickel, iron, sodium, calcium, zinc and phosphorus in
residual fuel oil by ashing, fusion and inductively coupled plasma emission spectrometry

© ISO 2017 - All rights reserved
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[P 570, Determination of hydrogen sulfide in fuel oils — Rapid liquid phase extraction method

[P 579, Liquid petroleum products — Determination of fatty acid methyl ester (FAME) content in middle
distillates — Infrared spectrometry method

[P 612,Diesel and domestic heating fuels — Determination of cold filter plugging point Linear cooling bath
method — Linear cooling bath method

3 Terms and definitions

No terms and definitions are listed in this document.

ISO apd IEC maintain terminological databases for use in standardization at the following addresses:

]

F.C Electropedia: available at http://www.electropedia.org/

— IFO Online browsing platform: available at http://www.iso.or

4 Application and sampling

This document specifies the required properties for fuels at the time and place of custpdy transfer.
Samples for quality verification may be taken in any location agfeed between the parties.

The gampling of fuels for analysis shall be carried out invaccordance with the procedures given in
ISO 13739 or an equivalent national standard. Where spécific sampling requirements are documented
in the referenced test methods, these shall be adhered to:

5 (General requirements

5.1 |The fuel as supplied shall be homogéneous and conform to the characteristics and linits given in
Tablg 1 or Table 2, as appropriate, whentested in accordance with the methods specified.

The fluel composition shall consist.predominantly of hydrocarbons primarily derived frojn petroleum
sourdes while it may also containhydrocarbons from the following:

— gynthetic or renewable\sources such as Hydrotreated Vegetable Oil (HVO), Gas to Liquid (GTL) or
Biomass to Liquid (BTL);

— do-processing af senewable feedstock at refineries with petroleum feedstock.

The Eﬁi grades,.as-defined in ISO 8216, include up to 7,0 volume % FAME (see Table 1), where FAME at
the time of blending shall be in accordance with the requirements of EN 14214 or ASTM D§751.

DMX|shall be free of FAME.

The DMA, DMZ, DMB and RM grades shall not include FAME other than a “de minimis” level. In the
context of this document, “de minimis” means an amount that does not render the fuel unacceptable for
use in marine applications that are not designed or suited to handling fuels containing FAME.

NOTE See Annex A for more details on the level and impacts of FAME.

5.2 The fuel shall be free from any material at a concentration that causes the fuel to be unacceptable
for use in accordance with Clause 1 (i.e. material not at a concentration that is harmful to personnel,
jeopardizes the safety of the ship, or adversely affects the performance of the machinery).

NOTE See Annex B.

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

© IS0 2017 - All rights reserved 3


http://www.electropedia.org/
http://www.iso.org/obp/
https://standardsiso.com/api/?name=4900f2649d9094e7bf5af63ae71bdb99

ISO 8217:2

017(E)

6 Test methods

6.1 Density

In case of disagreement concerning density, all parties shall agree, prior to additional testing, upon the
test method to be used.

6.2 CCAI

Calculated carbon aromaticity index (CCAI) shall be as specified in Table 2.

The CCAl va

CCAl = p
where

p1s  ist

lg s

v is {1

T is 1

de

Density, p1s,

NOTE1l C(
order to avoid

NOTE2 Fo
provides a ba

NOTE3 Fo
the combinat

6.3 Sulfui

Sulfur test p
and ISO 1475
distillate fue

The referend

| —81-141. lg[lg(v + 0,85)] —483.1g

ue is calculated in accordance with Lewis, et al.[Z], using Formula (1):

T +273

he density at 15 °C, expressed in kilograms per cubic metre;
he logarithm to base 10;
he kinematic viscosity at temperature 7, expressed in millimetres squared per secon

he temperature, expressed in degrees Celsius, at whieh the kinematic viscosity is
fermined.

and viscosity, v, shall be determined according to the test methods specified in Table

Al was originally developed as an indicataoryof ignition performance, but is included in Tabl
fuels with uncharacteristic density-viscosity relationships (see Annex C).

(0

<

NS

e 2 in

I engines and/or applications where¢ the ignition quality is known to be particularly critical, Afjnex C

5is for suppliers and purchasers of residual fuels to agree on tighter ignition quality character

r RME 180 and RMK 380, when blending at or close to the maximum density, the CCAI limit res
on of density and viscosity.

recision for fuels containing FAME has not been established for the test methods ISO

istics.

tricts

8754

96 at the ‘time of preparing this International Standard. The sulfur test precisign for

Is containing FAME has been established for test method ASTM D4294.

e tést'method shall be ISO 8754 for DM and RM grades and ASTM D4294 for DF gradsgs.

[72)

In case of disagreement concerning sulfur content, all parties shall agree, prior to additional testing,
upon the same sulfur certified reference material.

6.4 Flash

point

The flash point for all fuels, except for DMX, is set at 60 °C minimum according to the International
Convention for Safety of Life at Sea (SOLAS)[2].

Residual fuels have the potential to produce a flammable atmosphere in a tank headspace, even when
stored at a temperature below the measured flash point. Appropriate precautions are necessary,
therefore, to ensure the safety of the ship and personnel. Further information and advice on
precautionary measures are given in References [8] to[11].

© IS0 2017 - All rights re
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The flash point is not a physical constant, but is dependent on the test method, the apparatus and the
procedure used.

The flash point for fuels in Table 1 shall be determined in accordance with ISO 2719, Procedure A. The
flash point of fuels in Table 2 shall be determined in accordance with ISO 2719, Procedure B.

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

WARNING Hydrogen sulflde (HZS) isa hlghly toxic gas Exposure to hlgh vapour concentratlons

a7 - : e perators and
other respon51ble parties contlnue to mamtaln approprlate safety practlces designed to protect
the crew and others who could be exposed to H»S; see Annex D.

6.6 [Acid number

The fluel shall be free of inorganic acids. The fuel shall be tested in accordance'with ASTM D664.

NOTEH See Annex E.

6.7 |Oxidation stability

The gxidation stability shall be as specified in Table 1.
NOTH1 The oxidation stability limit takes into account that some refinery processes used to| manufacture
distillate fuels lead to products that have limited oxidation 'stability and that bio-derived produdts, e.g. FAME,

can ithpact the oxidation stability of the fuel.

NOTH 2 See Annex A.

6.8 | Total sediment by hot filtration

If theappearance of DMB or DFB is assessed as not clear and bright (see 6.12), the total sediment shall
be determined by the test methodISO 10307-1, typically called existent total sediment.

6.9 [Total sediment —Aged

Eithefr of the standard-procedures for ageing in ISO 10307-2 can be used: accelerated total sediment
(TSA) or potential total sediment test (TSP).

The referencetest method shall be the potential total sediment test in accordance with 1SQ 10307-2.

6.10| Fatty acid methyl ester(s) (FAME)

Test metitod 1P579 TS ot applicabte to RM grades at the tite of preparation of this document. Test
method ASTM D7963 is applicable to all DM, DF and RM grades.

The reference test method shall be IP 579 for DM and DF grades.

NOTE See Annex A.

6.11 Pour point/cloud point/cold filter plugging point

The purchaser 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.

Issues with low temperature operability (i.e. deposition of solidified wax in fuel tanks, fuel lines,
centrifuges and filters) can occur with distillate fuels. The pour point requirement as defined in Table 1

© IS0 2017 - All rights reserved 5
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cannot guarantee operability for all ships in all climates. Therefore, for winter grades of DMA, DFA,
DMZ and DFZ, the cloud point and cold filter plugging point shall be reported.

NOTE
fuelsli2],

6.12 Appearance/water

More information can be found in the CIMAC guideline for managing cold flow properties of marine

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.

exceed 200
accordance ¥

If the appeal
for total sed
bright, the w

6.13 Lubrikcity

The lubricity

NOTE TH
industrial dig]

6.14 Vanadium

The referend

NOTE Se

6.15 Sodium

The referend

NOTE Se

6.16 Alum

The alumini
plants onbo
practice and

g/kg (0,020 mass %), as determined by the Coulometric Karl Fischer titratiensmeth
vith ISO 12937.

ance of DMB and DFB affords visual inspection and appears clear and“bright, then tg
iment by hot filtration and for water is not required. If the appearance is not clea
ater content shall be determined by ISO 3733.

r shall be as specified in Table 1.

e lubricity limit is based on the existing requirements-for high-speed automotive and heavy
sel engines.

e test method shall be IP 501.

e Annex F.

e test method shall be IP-501.

E Annex F.

inium plus‘silicon

im plus'silicon limits in Table 2 restrict the catalyst fines to levels at which fuel treat
rd (settling tanks, centrifuges and filters), when operated in accordance with both
the manufacturers’ operating procedures, are expected to reduce the catalyst fines

sting
" and

-duty

ment
good
to an

la+lS1013]
=1

acceptable ]

I o+ 4+l 3 3
vil dul LIIT Cllslllc ITIIC U=

The reference test method shall be IP 501.

6.17 Used lubricating oil (ULO)

The fuel shall be free of ULO. In the context of this document, a fuel shall be considered to contain ULO
when combinations of calcium and zinc or calcium and phosphorus are above the specified levels; see

Table 2.

The reference test method shall be IP 501.

NOTE

See Annex G.
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7 Specific energy

The s

pecific energy of marine fuels can be calculated as given in Annex H.

8 Precision and interpretation of test results

The test methods specified in Table 1 and Table 2 all contain a statement of precision (repeatability and
reproducibility). The determination of reproducibility for CCAI shall be in accordance with Annex C.

ISO 4259, which covers the use of precision data in the interpretation of test results, shall be used in
cases of dispute.

The
fuels
the r¢

Howge
CEN

Prop
Visco

wher
comp

Itist

recision data for the test methods ISO 6245 (ash) and ISO 12205 (oxidation stabilit
containing 5,0 volume % FAME were determined by the experts of CEN/TC 19,to be
pported precision datal14].

ver, at the time of publication of this document, the precision data determined by t}
TC 19 for diesel fuels containing 5,0 volume % FAME for the test methed1SO 3104 wel

erty Test method Unit Precisionfor 5,0 volume % FA)
sity at 40 °C ISO 3104 mm?2/s r=0;0011X; R=0,018X

e r is repeatability and R is reproducibility (see 1SO-4259), X is the mean of two 1
ared.

he technical opinion of the experts of ISO/TC 28/SC'4 that the same precision data for 3

FAME can be applied to distillate marine fuels containing up to 7,0 volume % FAME.

NOTEH
by th
marir

Since all fuel testing is subject to inherent variations, the assessment of fuels as supplid
b provisions of ISO 4259. More informatienis provided in the CIMAC guideline on the intg
e fuel oil analysis test results[13],

y) for diesel
the same as

e experts of
e as follows:

E blend

esults being

,0 volume %

d is governed
rpretation of
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Bi

Annex A
(informative)

o-derived products including fatty acid methyl esters

A.1 Bio-fuels and blends

Bio-derived fuels and blends of bio-derived fuels with petroleum products are included within the
of potential glternative energy sources being considered by some sections of marine industry:sincg
are renewablle and can result in reduced greenhouse gases (GHGs) and sulphur emissions (S0O%).

The bulk of bio-derived fuels currently available are the products of a transesterification proces
removes the glyceride fraction to produce fatty acid methyl ester(s) (FAME), also‘referred to a
diesel. Bio-dfiesels can also contain fatty acid ethyl ester(s) (FAEE), for which, at-the time of prep

this docume|

In 2010, dud
modified to
was indicatd
conventiona
distillate fug
FAME as a rd

Since 2010,

nt, test methods and specifications are being developed.

to limited experience with the use of FAME blends in thé marine sector, ISO 8217
Fequire marine fuels to contain no more than a “de mininiis’ level, which for distillat

diesel and heating oils makes it almost inevitable, under current supply logistics, that
Is supplied in the marine market can contain FAME. Even some residual fuels can co

additional information has become availdble on the use of biodiesel in convent

automotive dliesel fuel as well as on the use of distillatéfuels containing biodiesel on-board ships.

light of this ¢
but with a W
distillate me
specificatior

The increasg
result of reg
up to 7,0 voli

NOTE In
may result in

xperience, this edition of this documeritretains the general “de minimis” level require

yider tolerance as given below and @Jso includes additional specifications (DF grade
rine fuels containing up to 7,0 wolume % FAME. The FAME used for blending shall
requirements of EN 14214 or ASTM D6751.

in demand for marine fuels'with sulfur content limited to no more than 0,10 mass 9

me % FAME.

some countries, législation mandates that distillate fuels shall contain bio-derived products,
FAME levels exceeding 7,0 volume %.

For the pur
producers a

there is

]]tose of this'document, DMX shall be free of FAME and, with exception of DF gradeq

d suppliers should ensure that

hodeliberate blending of FAME into the fuel,

sult of cross contamination or blending with a distillate cutter stock containing FAMH.

fange
they

5 that
5 bio-
aring

was
b fuel

d at that time as approximately 0,1 volume % FAME. The practice of blending FAME into

some
ntain

ional
n the
ment,
5) for
meet

p dS a

ulatory requirements, may partially be met by supplying distillate fuel which may contain

Wwhich

, fuel

minimis’

the fuel is compliant with the requirements of Clause 5.

adequate controls are in place so that the resultant fuel, as delivered, does not exceed the “de
’which is now taken to be a level of approximately 0,5 volume % FAME, and

To determine the FAME content of DM grades, test methods [P 579 or ASTM D7963 can be used, except
IP 579 cannot be used for DMB when it is not clear and bright. For DMB (not clear and bright) and RM
grades test method, ASTM D7963 should be used.

A.2 Storage and handling of DF grade marine fuels

The International Council on Combustion Engines (CIMAC) has developed guidelines on managing
distillate marine fuels containing up to 7,0 volume % FAME[16].
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Notwithstanding that FAME has good ignition and lubricity properties together with perceived
environmental benefits, there are potentially specific complications with respect to the storage and
handling of distillates with a FAME component in a marine environment, such as

— atendency to oxidation and long-term storage issues,

— an affinity to water and risk of microbial growth,

— degraded low-temperature flow properties, and

— FAME material deposition on exposed surfaces, including filter elements.

Addifi

chard
to std

In th
that {
mach

perf(lrmance compatible with such a product. Contact of materials such-as’bronze, brass,

tina

cteristics suitable for the climate of the supply location. This may have implicatiens
rage, handling, treatment and engine operations.

pse instances where the use of fuels containing FAME is being contemplatedy, it should be ensured
he ship’s storage, handling, treatment, service and machinery systems; together with any other
inery components (such as oily-water separator systems), are in terms.ofmaterials and operational
opper, lead,

d zinc with FAME should be avoided as these may oxidize FAME theteby creating sediments.
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Annex B
(informative)

Deleterious materials

This document precludes the incorporation of any material at a concentration that causes the fuel to be
unacceptable for use as stipulated in Clause 5.

Identifying dnd determining the concentration of a material that causes the fuel to be unacceptaljle for
use can be djfficult given that

a) each fudl is a unique, complex blend of hydrocarbon species,

b) a wide fange of materials from different sources can enter the marine supply chain from the
productjon, handling and transport systems,

c) various [analytical techniques are used to detect specific chemical spe¢ies with no standarfized
approach, and

d) in most|cases, sufficient data are not available with respect €0 the effects of any one splecific
material, or combinations thereof, on the variety of mariné\machinery systems in servide, on
personnfel or on the environment.

It is thereforfe not practical to require detailed chemical analysis for each delivery of fuels beyond the
requirements listed in Table 1 or Table 2. Instead, a refinery, fuel terminal or any other supply fafility,
including supply barges and truck deliveries, should have in place adequate quality assuranc¢ and
management of change procedures to ensure that theyesultant fuel is compliant with the requirerents
of Clause 5.

NOTE THe marine industry continues to Wuild on its understanding of the impact of specific chgmical
species and the respective critical concentrations at which detrimental effects are observed on the operaftional
characteristi¢s of marine fuels in use.

14 © IS0 2017 - All rights reserved
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Annex C
(informative)

Ignition characteristics of residual marine fuels

Application

sel engine’s sensitivity to a fuel’s ignition characteristics depends not only on the fu
osition but also the particular engine type and design together with its maintendnce a
tions. Where the same fuel is to be used for both main and auxiliary engines, the req
engines with the least tolerance towards poor ignition characteristics should be cong
ing residual fuels.

Calculated carbon aromaticity index

calculated carbon aromaticity index (CCAI) was developed as an indicator of

led in Table 2 to avoid residual fuels with uncharacteristie density-viscosity relations

eproducibility of the CCAI value of a particular residual fuel is dependent on the ref
Lhe density and viscosity values from which that.€CAI value has been calculated. Th
pse CCAI factors is such that the highest pesitive CCAI reproducibility is achievg
ducibility for density is added to the density value and the reproducibility for
acted from the viscosity value.

urve of CCAI reproducibility plotted-against viscosity is given in Figure C.1. The repr

vith the viscosity of the fuel.

bl’s chemical
hd operating
lirements of
idered when

the ignition
is primarily
hips.

roducibility,
P interaction
d when the
viscosity is

ducibility of
bility varies
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X  viscosityjat 50 °C, expressed in millimetres squared per second
Y CCAl reproducibility

Figure C.1 — Plot of CCAI reproducibility against viscosity

700 X

C.3 IP 541 ignition and combustion test method

It has been fecognized that fuels with similar densities and viscosities (i.e. similar CCAls) can|have
significantly] different ignition and combustion properties. Consequently, in order to address|both
ignition and|combustion characteristics/of a residual fuel, a standard test method, commonly knoyvn as
FIA-100FCAJ}has been established using a constant volume combustion chamber (CVCC); see IP 541[17],
The International Council on Cembustion Engines (CIMAC) has developed a guideline regarding fuel

ignition and|combustion quality-for diesel enginesl[18].
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Annex D
(informative)

Hydrogen sulfide

Hydrogen sulfide (H2S) is a highly toxic gas. Exposure to high vapour concentrations is hazardous and
in extreme cases, can be fatal. At very low concentrations, the gas has the characteristic smell of rotten

eggs.
high
H>S
prodj
and g

However, at higher concentrations, it causes a loss of smell, headaches and diZzZingss
Concentrations, is immediately fatal.

an be formed during the refining process and may evolve from the fuels in“storg

peed of partitioning between the liquid and vapour phase depends on s¢veral factors

and at very

ge tanks, in

ict barges and customer tanks. H3S can be present in both liquid and vapour'phase and the degree

e.g. the fuel

chemfistry, temperature, viscosity, level of agitation, storage time, heating-applied, ambienjt conditions,

tank

Cont4
tanks
being
opers3

The
healt

sectipn 2.3.6[8]. There are many other sources of infermation regarding H»S, but few are ma

The |
to py
vapo
concg
conti
other

NOTH
no. 8

shape, ullage and venting.

ict with HpS vapours can occur when personnel are exposed to fuel vapours, such as v
, when opening tank hatch covers, when entering empty taudks, from vent pipes wh
filled and/or heated, in purifier rooms, when openingup/fuel lines and during fil
itions.

Fisks are highlighted in material safety data sheets (MSDSs) and the dangers T
h and exposure guidelines are documented. A wseful reference guidance is provide

quid-phase limit, introduced in the fourth*edition of this document, of 2,00 mg/kg,
ovide an improved margin of safety<ever the previous edition and reduces the
ir exposure. This limit alone does not constitute a safe level or eliminate the operat
ntrations of HyS being present irr enclosed spaces and it is critical that ship owners a
hue to maintain appropriate saféty processes and procedures designed to protect t
s (e.g. surveyors), who could.be exposed to H,S vapour.

More information on.issues associated with H,S in marine fuels can be found in the CON
13[19],

fhen dipping
bn tanks are
er changing

resented to
1 in ISGOTT,
Fine specific.

vas included
risk of H3S
ional risk of
nd operators
he crew and

CAWE report
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Fuels with h

Annex E
(informative)

Acidity

igh 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 fuelq for acid number (AN; formerly known as total acid number or TAN) by ASTM D664 Calll give
indications gs to the likely presence of acidic compounds. Although all fuels have a naturally‘occurring,

measurable
and generall

hcid number, these are generally (but not always) less than 0,5 mg KOH/g for, distillatejfuels
[y (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
greater than those stated in Table 1 or Table 2, is acceptable for use. Confirmation that a fue|] was

manufactur
analysis. In
an acceptab

Acid numbe
acidic comp
above do nd
compounds.
corrosive ac

Notwithstarn
acids). A fue
below the re
correlation |

bd from naphthenic crudes can be established by non-standard, specialized detailed
such circumstances, it is the responsibility of the supplier andthe purchaser to agrge on
e acid number.

" levels significantly higher than those stated above can indicate significant amoumts of
unds and, possibly, other contaminants. However, acid numbers below the values stated
t guarantee that the fuel is free from problemsassociated with the presence of cidic
There is no currently recognized correlation between an acid number test result and the
[ivity of a fuel.

ding that an acid number limit is given, the fuel shall be free from inorganic acids (sfrong

in which a strong acid species [strong.acid number (SAN)] is present, even at a low] level
porting limit of ASTM D664 test method, is not compliant with this document as theie is a
etween the presence of a strongagid and the corrosive activity of a fuel.
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