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New ISO 8217 fuel
standards introduced

Bunkerworld asked Wanda Fabriek, the International Fuel Executive of Intertek Qil, Chemicals and Agri (OCA),
and the convenor of the working group responsible the development of 1ISO 8217
to outline the changes to the standard for the 2010 edition.

fourth edition of ISO 8217 -
Specifications of marine fuels- and
ISO 8216-1 - Classification of marine fuels-
will be published on 15 June 2010 and
available on the ISO website www.iso.org.

ISO standards are normally revised
every 5 years. Each standard is looked
after by a Working Group (WG) and in
case of the ISO 8216-1 and ISO 8217 it is
ISO TC28/5C4/WG6.

Work on the fourth edition began in
March 2008, about the same time that the
International Maritime Organization
(IMO) requested ISO to prepare a specifi-
cation for marine fuels to coincide with the
implementation of the Revised MARPOL
Annex VI on 1st July 2010.

As a result of IMO regulations, there is
much increased awareness of safety,
health and environmental issues. The
experiences gained with operation on low
sulphur fuels, air quality, ship safety,
engine performance, crew health as well
as operational aspects and other changes
of the bunker market realities were the

I t is my pleasure to announce that the

main drivers for WG6 work and the
agreed changes considered necessary
were introduced into the standard.

Although the time frame of the
development of the 4th edition might
have looked tight, the WG6 took the
necessary time to consider all issues. For
the preparation of the 4th edition, the
WG6 met 13 times in 2 years. Therefore
enough time was allocated to make the
required decisions.

As per ISO procedures, on 17 July 2009
the ISO Draft International Standard
(DIS) ballot was initiated for 5 months with
36 countries participating. The ballot closed
on 17th December 2009. The results were:
ISO DIS 8216-1 - 100% votes were received
in favour; ISO DIS 8217 - 82% votes were
received in favour of the proposed changes.

The votes were accompanied by the
comments and WG6 resolved the com-
ments in January and February 2010 and
prepared the ISO Final Draft International
Standard - ISO FDIS 8217.

On 19th March 2010 the FDIS ballot
was initiated for 2 months with 21
countries participating. The ballot closed
on 19th May 2010. The results were: ISO
FDIS 8217 90% votes in favour of the pro-
posed changes.

Changes in I1SO 8216-
1:2010

The ISO 8216-1 entitled "Classification of
marine fuels" has been revised and now it
comprises: 4 categories of distillates and 6

categories (11 grades) of Residual Fuels.

Changes for Distillates:

B a new distillate category designation
DMZ has been added, due to the new
technical evidence provided by engine
manufacturers and users, based on the
recent experiences with fuel pumps
leakage and wear damage. It was
accepted to insert an additional grade
with an increased minimum viscosity
of 3 ¢St at 40°C, but otherwise identical
in its characteristics to the DMA grade.

B the DMC grade, being a blend of resid-
ual and distillate components, has
been re-classified as a residual fuel
RMA10 and moved to Table 2.

Changes for Residuals:

B new grade was added designation
RMA10

B the previous RMA30 and RMB30
grades have been consolidated to a
new RMB30 grade

B the previous RMF180 grade has been
deleted

B RMG grade has been expanded to
cover 4 grades 180, 380, 500 and 700

B RMH 380 and RMH700 grades were
deleted

B RMK was expanded to include 500
grade, apart from previous 380 and
700 grades

Scope of I1ISO 8217:2010
The ISO 8217 standard specifically refers
to petroleum derived products only,
however WG6 agreed that Gas to Liquids
(GTL) products fall within the scope of
the Standard being paraffinic hydrocar-
bons produced from petroleum natural
gas via synthesis gas using gas to liquids
technology. Since the GTL products are
paraffinic hydrocarbons and they are
indistinguishable from the rest of the
petroleum based marine fuel, no actual
reference needs to be made for GTL syn-
thesized hydrocarbons in the scope of the
standard. The GTL products clearly fall
within the scope of the standard, unlike
bio-derived materials which are specifi-
cally excluded.

For other products, such as biomass to
liquid (BMTL) and hydrotreated vegetable
oil (HVO), the WG maintained that these
shall be considered as a separate issue for
discussion during the next revision of the
standard.

Changes to both Distillate and Residual
Fuels are:

B Acid number limits included
B Hydrogen sulphide (H2S)

included

Acid Number - the limits for Distillate

limits

New fuel parameters to be tested.

fuels were adopted from the accepted
industry's guiding limit of 0.5 mg
KOH/g. The limits for Residual Fuels
are set at max limit of 2.5 mg KOH/g.
H2S - the new limit will only be
applied from 1 July 2012, which will
allow the industry to gain global expe-
rience of the prevailing levels and with
the new test method. Since there is
presently no limit, placing a global
limit of 2 mg/kg will better protect the
end user. The new limit will ensure
that the whole industry follows a pre-
cautionary practice. For Distillate
Fuels the test method's precision is
under development through the
Energy Institute in London.

Changes for Distillate Fuels only are:

1. DMA - minimum viscosity was
increased to 2 cSt at 40° C

2. DMZ - minimum viscosity was
introduced at 3 ¢St at 40° C

3. DMB - minimum viscosity was
introduced at 2 ¢St at 40° C4.

4. APPEARANCE was modified due to
the fact that in some countries the
distillate fuels are dyed and are not
transparent. For such fuels water con-
tent shall be determined by KF and be
in compliance of 200 mg/kg limit.

5. XIDATION STABILITY - was intro-
duced because the refinery processes
used to manufacture distillate fuels
can lead to products which may be of
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limited oxidation stability. In addi-
tion, today's non-marine distillate
fuels can contain a significant amount
of bio-derived components, which
might impact on the oxidation stability
of the fuel. Also the transportation of
pure Distillate Fuels and Distillate
Fuels containing bio derived material
like FAME, especially through multi
product pipeline installations, have
shown that some FAME is transferred
into the pure Distillate Fuels

6. LUBRICITY - A lubricity requirement
has been included and is applicable to
clear and bright D/Fs with a low sul-
phur content below 500 mg/kg. The
lubricity limit is based on the existing
requirements for high speed automo-
tive and heavy duty industrial diesel
engines, of 520 wear scar diameter.
The 460 wear scar limit was required
only for a particular form of passenger
car fuel injection equipment and there-
fore not applicable to marine fuel
pumps. Engine manufacturers are in
the process of reviewing their limits to
this value.

Changes for Residual Fuels only are:

1. STABILITY - to assess stability
Potential Total Sediment (TSP) has
been assigned as the reference test
method. Accelerated Total Sediment
(TSA) has been added as an alternative
test method.
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The new standard is voluntary for bunker suppliers.

2. SULPHUR - due to wide range of vari-
ous changing limits and requirements
both internationally and locally the sul-
phur limits are not included in Table 2

3. ASH limits were reduced:
+ for RMA10 - from 0.05 to 0.040
mass%

¢+ for RMB30, RMD80 and RME180 -
from 0.100 to 0.070 mass%,

+ for all grades of RMG - from 0.150 to
0.100 mass %

¢+ no change for RMK grades - at 0.150
mass %

4. VANADIUM limits were reduced
+ for RMAI10 - from 100 to 50 mg/kg,
+ for RMB30 grade - no change at 150

mg/kg

+ for RMD80 grade - from 350 to 150
mg/kg

+ for RME180 grade - from 200 to 150
mg/kg

+ all RMG grades - at 350 mg/kg
+ for all grades of RMK - from 600 to
450 mg/kg
5. ALUMINIUM AND SILICON limits
were significantly reduced
+ for RMAI10 - same at 25 mg/kg,
¢+ for RMB30 and RMDS80 - from 80
mg/kg to 40 mg/kg
+ for RME180 - from 80 to 50 mg/kg
+ for all grades of RMG and RMK -
from 80 to 60 mg/kg
6. SODIUM CONTENT - was added to
all residual fuel grades at 100 mg/kg
with the exception of RMA10 and RME
180 where the limit is set at 50 mg/kg.
7. ULO - Due to changes to lubricating
oils formulations improved criteria for
assessing the presence of ULO in
marine fuels were included. The new
approach to the limit has been derived
from extensive statistical survey reports.
The new combination of elements will
not trigger incorrect identification of
ULO. In view of the difficulty of estab-
lishing a wording that fuel is free of
ULO, the WG agreed that it should be
expressed in terms of when a fuel does
contain ULO and amend the wording
in Table 2 as follows:
A fuel shall be free from ULO. A fuel
shall be considered to contain ULO
when either one of the following con

ditions is met: Ca > 30 and Zn > 15 or
Ca>30and P> 15

8. CCALI - From the specification writers
point of view it is hard to describe the
enormity of the task at hand. The
chemistry of residual fuels is probably
the most complex of the oil barrel and
some of the components of the final
blend are rather resultants than con-
trolled fractions. Furthermore, the
various specification grades of resid-
ual fuels are not blended at the refiner-
ies and therefore different cutter stocks
of unknown chemistry available to
today's supply chain are added. With
this in mind, the complexity of the
ignition/combustion properties of
marine fuels must be fully appreciated
and carefully researched. Nonetheless,
as an indication of ignition perform-
ance, CCAI has been added as in order
to avoid fuels with uncharacteristic
density-viscosity relationships. For
engines and/or applications where
ignition quality is known to be partic-
ularly critical, Annex F provides a
basis for suppliers and purchasers of
marine residual fuels to agree on
tighter ignition quality characteristics.
The basis for including CCAI was as a
substitute for a minimum viscosity
limit. The CCAI limit included in the
marine fuels standard is there to pre-
vent abnormal or peculiar fuel blends
from finding their way into the mar-
ket. It is recognised that CCAI of 870 is
not a guarantee to pose no risk for
engines, but neither is a lower value
such as 860.

9. Four new Annexes were included
(A, B, D, C) and some were deleted
or revised.

Bio component
The bulk of bio-derived automotive
fuels currently available are the product
of a transesterification process which
removes the glyceride fraction to produce
a Fatty Acid Methyl Ester (FAME) - com-
monly referred to as bio-diesel. While
bio-derived fuels can be produced by
other process methods there is no general
experience with regard to their applica-

tion in marine systems and hence this
Standard does not address those issues.
FAME as defined by EN14214 and ASTM
D6751.

As the scope of ISO 8217 refers to
petroleum derived products, the inclu-
sion of any bio-derived products is ruled
out. However the practice of blending
FAME into automotive diesel makes it
almost inevitable, under current supply
processes, that some marine distillates,
and even perhaps marine residual
fuels, may contain FAME as a result of
cross contamination within the distribu-
tion system.

In spite of this, WG6 agreed to adoption
of the precautionary principle, to address
any safety concerns that may exists in this
area of wusing either blends of
FAME/petroleum products or 100%
FAME. This is required as there is no
known generalised experience in respect
of storage, handling, treatment and serv-
ice performance (including overboard dis-
charges) of biodiesel within the broad
spectrum of the marine environment.
Furthermore, while biodiesel has proven
to be acceptable for use in automotive and
truck engines, there are unknowns as to
the potential effects of FAME products on
the range of marine engines and other
equipment (i.e. oily water separators
(OWS) or overboard discharge monitors
(ODM) currently in service.

With FAME, the primary concern
relates to storage and handling and these
include:

B poor low temperature flow properties

B tendency to oxidation and long term
storage issues.

B affinity to water

B risk of microbial growth

B FAME material deposition on exposed
surfaces including filter elements.

Additionally there are a variety of differ-

ent sourced FAME products each with

its own particular characteristics having

implications in respect of storage, han-

dling, treatment, engine operations and

emissions.

In those instances where the use of
fuels containing FAME is being contem-
plated it should be ensured that the ship’s
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storage, handling, treatment, service and

machinery systems, together with any

other machinery components (such as
bilge and oil drain systems) are compati-
ble with such a product.

In view of this for the purpose of this
International Standard it was agreed that:
B in the case of distillate fuels (DMX,

DMA, DMZ and DMB when clear and

bright), it is recommended that “de

minimis” be taken as not exceeding
approximately 0,1 volume % when
determined in accordance with EN

14078.

B in the case of DMB when it is not clear
and bright and all categories of resid-
ual fuels, “de minimis”cannot be
expressed in numerical terms since no
test method with formal precision
statement is currently available. Thus,
it should be treated as contamination
from the supply chain system.

H2S

Prior to this revision of ISO 8217, there
was no limit on the amount of H2S per-
missible in marine fuels. However,
because of its potentially fatal nature,
operators of fuel storage terminals have
prevented H2S from entering the supply
chain system. Notwithstanding this, the
Working Group acknowledges that
whilst H2S should not be present in
marine fuels, the current test methodolo-
gy and the requirements for setting the
specification limits cannot guarantee that
H2S gas will not be released during the
course of onboard storage and handling.
It has therefore recommended 2 mg/kg
in the liquid phase as the maximum limit
for both residual and distillate fuel oils.

The most important reason and benefit
of measuring H2S in liquid phase is that it
deals with the key issue, which is to meas-
ure the potential latent H2S concentration
of the fuel oil that could be released over a
period of time from a bunker fuel at any
suitable conditions, when the fuel is trans-
ferred, heated and agitated by the rolling
action of the ship, rather than the meas-
urement of variable equilibrium dynamics
of the vapour phase.

Vapour phase measurements in ship's
tank head space are strongly influenced
not only by the amount of H2S in the
liquid phase but also by factors such as:
fuel oil chemistry, temperature of the
product, volume of the headspace, degree
of agitation of the product, configuration
of tank venting arrangements and dura-
tion of storage.

Therefore the measurement of H2S in
vapour phase of the test method's contain-
er as a fuel quality parameter could pro-
vide a false expectation for safe use, often
providing lower than expected results,
Such results must be interpreted with due
diligence and care as they are not related
to the total H2S entrained in the fuel
or cargo.

Measurement of H2S, using Draeger
tube in vapour phase, as per standard test
method (ASTM D5705), while totally
appropriate as an occupational health pro-
tection measure, has its limitations. The
head space gas distribution in the test
method's container is uniform in composi-
tion, however the gas distribution in the
ship's tank head space is not uniform in
composition.
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Another most important consideration
is when a supplier delivers fuel to a cus-
tomer, the supplier should measure the
presence of H2S in the liquid phase of the
fuel in order to provide an indication of
the maximum amount of H2S that may
emerge from the liquid phase during sub-
sequent handling of the fuel. How much
H2S emerge from the liquid phase and
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2 mg/kg only as a guide for 2 years from
1 July 2010.

What is I1ISO?

ISO is a non-governmental organisation
and is a network of the national standards
institutes with the Central Secretariat
located in Geneva. Current membership of
ISO is 159 member countries world-wide.

tation. However some countries may wish
to adopt ISO standards as part of their reg-
ulations or legislations, for which they
serve as the technical basis.

The technical work is carried out
through technical committees - abbreviat-
ed as TCs. Each TC may establish sub-
committees, abbreviated as SCs as well as
working groups - WGs to cover the work.

ISO occupies a position between the private and public sectors, because some
member institutes are part of the government structure in their countries
but also there are other members who represent the private sector
working in industry associations. A truly unique position.

what will be the resulting vapour concen-
tration on board the vessel will depend
on many factors like temperature, move-
ment and the ullage space. These are fac-
tors that are beyond the control of the
supplier of the fuel. It is therefore not
appropriate to consider a vapour space
measurement as part of a sales specifica-
tion. However vapour space measure-
ment are appropriate to verify opera-
tional conditions on board a ship for crew
health protection.

Additionally it has to be appreciated
that the WG6 proposed to use the limit

ISO occupies a position between the
private and public sectors, because some
member institutes are part of the govern-
ment structure in their countries but also
there are other members who represent
the private sector working in industry
associations. A truly unique position. ISO
membership is open to national standards
institutes or other standardization organi-
sations. Each country means one member.

It is important to remember that ISO
standards are voluntary. As a non-govern-
mental organisation ISO has no legal
authority to enforce standards implemen-

There are about 3,000 of these WGs with
thousands of individuals participating in
them each year.

The WG6 of ISO TC 28/SC 4 was initi-
ated in the early 80s specifically for the
development of marine standards.
Current membership stands at 47 experts
from all sides of the marine industry such
as: fuel manufacturers, fuel suppliers,
ship-owners, marine engine builders, clas-
sification societies, marine engineers and
testing services. The experts represent 14
countries worldwide.

WG6 aim is, whilst considering the

safety, health and environmental issues, to
take into consideration both technical and
commercial aspects impacting the marine
industry and especially the impact of the
specification limits to ensure world-wide
fuel availability. WG6 is perfectly aware
that an unrealistic specification will not
serve the industry well.

Achieving universal agreement on con-
tentious issues connected with today's
marine fuels is a good achievement, which
was not easy. The fourth edition of the
marine fuels standard has delivered more
significant changes than ever before and will
give all stakeholders confidence in improved
fuel quality for this and future generations.

Perhaps we are moving in the direction
of higher quality residual fuels suitable for
use in the engine without the need to first
clean it. Time will tell.

The future

The issues that could not be resolved dur-

ing this revision will be debated for the

next revision and these are:

B Studying ignition and combustion
properties. WG6 will continue work-
ing to establish all necessary correla-
tions between estimated cetane num-
bers (ECN) and engine performance

B Studying a possibility of including bio-
diesel in marine fuels

B Studying contamination cases and
developing standard test methodology
to deal with a disturbing trend of an
ever increasing number of possible
low sulphur cutter stocks available on
the market today. u
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