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Does it make any difference?
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IMO Legislation status — it Is fixed....
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1 January 2020 is the start date for max 0.50% Outside an ECA
Regulation 14.1.3 of MARPOL Annex VI -

- (Sept "18)Speaking at a conference in Singapore Edmund Hughes, the head of air pollution and energy efficiency
at the IMO, said “I can categorically say there will not be a delay...a delay to the regulation would damage the IMO’s
reputation and credibility as a rule-making body for international shipping."

“We cannot under estimate the scale of the change. It is profound and
one of the biggest in living memory. “ Quote from ExxonMobil:
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Enforcement Preparations and Guidelines

Ban on the carriage of non-compliant fuel as a fuel — adopted MEPC 73 (01 march
2020)

Ship Implementation Plan recommendation — guidance
Matters Relating to Fuel SAFETY Reg 18 — now going to MSC100

Best Practices for Fuel oil Suppliers finalised
Follows on from [Best Practices for fuel oil purchasers ( MEPC CIRC 875)]
Early reporting by Parties to IMO of 2020 compliant fuels availability (MEPC Circ

880)
A
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Enforcement Preparations and Guidelines 2019

IMO Guidelines under development for consistent implementation
— Amendment to Sulphur Verification Appendix VI — align sulphur result with ISO 4259

FONAR (Fuel Oil Non-Availability Report) Template and guidance (PPR6)
PSC guidelines (Resolution MEPC.181(59)) to the 2009 amendments
Consistent implementation  of enforcement to be discussed further
Designated sampling points  and fuel analysis methodologies ( 20217?)

MEPC 73 PPR6 MEPC 74
Oct 18 Feb 19 May 19 I

INTERNATIONAL
MARITIME
ORGANIZATION
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Sulphur Content Verification - amending Appendix VI

E
Basis for Amendments sz
e ——

e Consistent and uniform

approach aligning with best

Industry practice

o Include: ‘onboard samples’ and ‘as-
delivered’ (2 MARPOL samples)

o Complexity of Two Stage approach..

o Application of 1ISO 4259 precision
approach

Lloyd's Register

Qutcome

Single stage approach
Single accredited lab

Clarity in the application of 95%
Confidence test margin for all on-
board samples and -

delivered MARPOL samples
Reporting to two decimal points

Sulphur Directive covers same



MARPOL ‘as delivered’ and ‘on

-board samples’

Table 1: Summary of Part 1 [MARPOL] [delivered] fuel oil sample

Procedure

Cn the basis of Appendix V test method

Applicable limit % m/m: V

Besult 251: X<V

Result 25 2-V< X

0.10
0.50

Met the requirement

Mot met
requirement

Result "X" reported to 2 decimal places

Final outcome PPR6 Feb ‘19
For adoption MEPC 74 May ‘19

‘On-board in-use’

Lloyd's Register

‘AS

delivered’

Table 2: Summary of [in-use] [onboard] fuel oil sample procedure’

26

On the basis of Appendix V test method

Applicable Test margin | Result 2.5.1: Result Result
limit %emim: value: Sae<V 252 253
Vi W Ve Sae< W Sae > W
0.10 0.11 Met the Met the Mot met
0.50 0.53 requirement | requirement | requirement

Result "Sa." reported to 2 decimal places

The results obtained from this venfication procedure are final_ "




Specific fuel quality concerns

Fuel stability and
flash point

Fuel compatibility Cold flow Viscosity and

properties Density

Ship

Supplier

Lloyd's Register FOBAS

Comminging of Mamne Fuel Ois
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Know your

Sereati_(__)_'n IS
the best strateo

Blehd 'stqckL# ISO and CIMAC Guidance

¥
Ambient_.Tem 0
Heating!

“With care in SUPPLIER blending and pro-active fuel management these risks can be mitigated
We do it with today’s blended fuels ”
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Responding Industry standards / guidance

o ISO TC28/SC4/WG6 is developing of PAS 23263 (Publically Available Specification) —

Quality - ISO 8217:2017 provides coverage for all marine distillate
and residual fuel oils, the change in sulphur content does not alter this
fact,

however some formulations may have characteristics which are
unfamiliar to some ship operators but still meeting the technical

' ts stipulated in 1ISO, 8217. . . .
e ISO ar@%’lﬁﬂ@%grﬁﬁg Srguplg wHF%e?ssumg further specific guidance on how
best to order and manage 0.50% Fuels. See: www.cimac.com _for guidance documents

e OCIMF & IPIECA leading JIP - Joint industry guidance on managing potential
safety and operational issues related to the supply and use of 0.50% max Sulphur
fuels’

sl International { 1 ‘ IM A‘
Iso Organization for NEEE

RN~ 2 Standardization THE INTERNATIONAL COUNCIL
ON COMBUSTION ENGINES
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ISO/TC28/SC4/WG6 (ISO 8217 - International marine fu el
standard)

o Working group comprised of all key stakeholders of bunker
industry

o IMO sought ISO (WG6) expertise on fuel quality and
implementation

o Currently, PAS 23263 being developed

7th Ed:2022/23

PAS by Mid -
2019

e WG’s main focus is to address 2020 concerns such as stabiu‘
and computability ..... ‘

6th
Edition:2017

5th *FAME, BTL, GTL,
. HVO ...+syntheti
Edition:2012 fuaie T oYREnEHe
4th eH2S enhanced
- testing
‘ edition:2010
3rd eFuture fuels,
. distillates, H2S,
edition:2005 Catfines
d aditi eGrades, ULO, ,
%;oedutuon Reduced water 2zl nternational
8217:1996 I Organization for
Catfi : d N Z Standardization
e Latrines an
Stability
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ISO/TC28/SC4/WG6 Is continuing the development of P AS

2273

e I o I T

» “Considerations for fuel suppliers o Test program to investigate

and users regarding marine fuel
guality in view of the
Implementation of a global
maximum 0.50 % S in 2020 .

e The PAS2326 will address

considerations that may apply to
marine fuels in view of the
Implementation of maximum 0.50 %

S in 2020 and shall be used In
conjunction with ISO 8217

Lloyd's Register

whether test methods --used by
refiners for marine fuel stability
testing, can provide additional
iInformation on the stability and
potential instability of different fuel
formulations and blends

Recognising however that

compatibility between different fuels
cannot be universe'hs ~inrantand b
any supplier.

V,zan> Nl |nternational

ISO

Organization for
N\~ Z Standardization
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CIMAC (WG7 — Marine fuels)

o An expert group, works closely with the ISO Marine fuels
(WG6)

» ODbjective - Produce practical marine fuel guidelines for the
iIndustry

» More active sub-groups

— ‘on how to order fuels’ i.e. new blends and formula tions
— Stability and compatibility of fuels

— Ignition and combustion performance of fuels | CI MAC

— Outcome of the Houston Incidents THE INTERNATIONAL COUNCIL
WWW. Ci Mmac. Org ON COMBUSTION ENGINES

Lloyd's Register 12



OCIMF IPIECA JIP submission MEPC 73/5/17

‘Joint industry guidance on potential
safety and operational issues related

to the supply and use of 0.50% max
Sulphur fuels

Expectations and responsibilities on fuel suppliers and
users

Guidance on fuel characteristics and properties:

Guidance on the supply of existing and new 0.50% max.

Guidance on the storage, handling and usage of existing
and new 0.50% max. Sulphur fuels:

Lloyd's Register
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MARINE ENVIRONMENT PROTECTION MEPC 73/11X
COMMITTEE 31 August 2018
73ra session ongnat ENGUISH
AQenda tem 11

AIR POLLUTION AND ENERGY EFFICIENCY

mmmmmuummmmrmmm
supply and use of 0.50% max $ uiphur fusis

Submitiad by BIMCO. CUA.MICS IMarEST. INTERCARGO. INTERTANKO. IPIECA,
50, OCIMF and RINA

SUMMARY

Executve summary. This 0OCUment provioes an update and projected timeine on a jont
INQuUStry INMaDVE 10 Ceveiop an INCUSIry QUICaNCe Jocument, and
possDly training materials, for all relévant staleholders on the
potential safely and operabional Issues reated 10 the supply and use
of 0.50% max. Sulphur fusis

Strategic Direction, If 1

applicanie

Ouput:

Action D De ke  Paagrapn &
Related gocuments: MERC 73-5, ISWG-AP 12110

1 This document commens on the oultome of Meé IMerséssional Meetng on
Consigtent Impiementation of requiaion 14.1.3 of MARPOL Annex VI conceming the

in mﬂalon (ISWG-AP 1/2710) 1o the Intersessional Meeting on Consist

14.1.3 of MARPOL Annex VI (ISWG-AP 1), R was announcad

mmmmmgm&ummxgmu]mumu
of a mul-stakeholder exercise 10 adaress Me Impact of new fuel biends of fuel

mwmwmﬂ wmmmmummwmmdm

3
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What are you blending? — Transparency Is Key

ISO 8217+ SOLAS

Transparency on
operational parameters




Individual Chemical Species

Deleterious Material Ingress Mw“’f“_ed__'___
- US GULF : 62 cases, 27 confirmed ooyl e s s s e
damages C18:0 faty acid {Stearc i) E——

1 [ |
Unknown oxygenates

Bisphenol F isomers _|
C18:2 fatty acid (Linoleic acid) EEEEE———
|

Dehydroabietic acid [
C12 fatty acid { Lauric acid)

|

- Panama : 19 cases, 15 confirmed damage

Mandelic acid

- Singapore : 13 cases , 5 Confil‘med | C14 fatty acid ( Myristic acid)

. i (9 fatty acid | Pelargonic)
problematic fuels Giycero
Triethanclamine

Benzoic acid

C10 fatty acid { Capric acid)

- Main chemical groups : Fatty acids, R
Phenolic compounds, Resin acids ( tall Oil Zethyhexanoi acid

le oil (mam Decane divic acid Passed on Table 1 and 2
Initial indications specification not met and
Failed on Clause 5 —

Hyaraslegal proceedings still in progress

Bisphenol A Oleic Acid Barmen . .
Lloyd's Register to be upheld or not per ship basis......

| IIIIIIH




Suppliers responsibilities ﬁ mf

-

Supplier must meet the ISO 8217 specification and SOLAS

\-

AN

-

Major Oil suppliers working on 0.50 S % m/m meeting ISO 8217

.

AN

>
Suppliers must ensure blend stocks are acceptable — Meet ISO 8217 Table

+Clause 5
\_

AN

>
Request - supplier to provide transparency about fuel key characteristics —
request cold flow temperatures, viscosity, density

.

SO 217 Nilnex B a refinery, fuel terminal or any  other supply
facility, including supply barges and truck deliver les, should have In
place adequate quality assurance and management of change
procedures to ensure that the resultant fuel is com pliant with the
Lloyd's Registleqjuirements of Clause 5.




ARA International Fuel Quality Forum ToR)

1) Defining the supply chain and the risks to fuel quality control within that supply chain.
2) Defining what good quality and fit for purpose marine fuel oil means,

4) To develop best practice approach to ensure the quality of fuel oil supplied to a ship meets the ship
ordering specifications based on the experiences in the ARA region.

5) To develop best practices for managing future fuels taking into consideration the envisaged impact
of the global sulphur cap in 2020 on the range of fuel formulations that are likely to be offered to the
marine industry.

6) To explore a potential licensing and/or quality system assurance mechanism in order to improve
and safe guard the standards of bunker fuel quality in the ARA region.

7) To share the outcomes of abovementioned in international fora like IMO MEPC and the EU
European Sustainable Shipping Forum (ESSF).

Netherlands , Belgium, Germany — related ports
— KVNR VDR, IBIA, RBSA, barge/supply, inspection and consultants -

German Ship-owners Association Seminars, 14 and 15" February 2018 Lloyds Register



NETHERTANDS
SHIPOWNERS

“i"F wseoo:  ARA bunker licencing  scheme

» ‘Licence to operate’ for bunker suppliers ARA region (first R’'dam and
A’dam, Antwerp will follow)

» ARA fuel quality forum meeting on 14 November will discuss the first
draft further (there’s currently only a Dutch version, but translation
on-going.)

» Quality as well as quantity is adressed in the draft proposal for a
bunker licencing scheme

» Call for calibrated and yearly certified Mass Flow Meters on board of
bunker barges

» More transparency within the fuel oil bunker chain is supported by
bunker industry inthe NL

» Audits will be done by the port authorities



Next Steps Quality Assurance! — F  ocus on the supply chain

tegrity!

Developments in response to fuel safety

ISS u eS Lioyds Sectors ~  Solutions  Services v Insights ~  Innova
R r

e IMQO’s ‘Consistent implementation guide’ points
to greater expectations from suppliers

o New work output on supplier licencing control BLOC announces
by Administrations —Rotterdam developing demonstrator consortium

licencing scheme on supply chain and

. for blockchain use in
encouraging others to do same

bunkering.

e LR is working with various industry

IIIIIIIIIIIIIIIIIIIIIIIIII

Stake h O I d e rS - ':f:l:“ico":'w_x“ will demonstrate the application of blockchain as a means of

— Consider charter party bunker purchase contract
en dialogue with suppliers and traders

LonEs Reg%ter
— Procurement from reliable supnliers

19



Table 2 — Residual marine fuels

Category ISO-F-

Characteristics Unit |Limit| RMA | RMB | RMD | RME RMG RMK Testmethod(s) and
references
10 | 30 | 80 | 180 | 180 | 380 | S00 | 700 | 380 | s00 | 700
ﬁ",‘::"““‘ viscosity at mm2/s> | Max | 10,00 | 30,00 | 80,00 | 180,0 | 180,0 |380.0| 5000 | 700,0 | 380.0 | 5000 | 700.0 1SO 3104
Density at 15°C kg/m? Max | 920,0 | 960,0 | 9750 | 991.0 991,0 10100 ISO 3675 or IS0 12185; see .1
CCAI Max | 850 | 860 | 860 | 860 870 870 See 6.2
_ 1SO 8754 or ISO 14596 or
Sulfur® mass % | Max Statutory requirements ASTM D4294. see 6.3
Flash point *C Min | 60,0 | 60,0 | 60,0 | 60,0 60,0 60,0 1SO 2719, see 6.4
Hydrogen sulfide mg/kg | Max | 2,00 | 2,00 | 2,00 | 2,00 2,00 2,00 IP 570; see 6.5
Acid number< mgKOH/g | Max | 2.5 2,5 2,5 25 25 2,5 ASTM D664;s5ee 6.6
Total sediment - Aged mass% | Max | 0,10 | 0,10 | 0,10 | 0,10 0.10 0.10 ISO 10307-2; see 6.9
m"ﬁ“““‘ Micro | massee | Max | 2,50 | 10,00 | 14,00 | 15,00 18,00 20,00 1SO 10370
Pourpoint |winter °C Max | 0 o | 30 | 30 30 30 -
(upper)d summer *C Max | 6 s | 30 | 30 30 30
Water volume % | Max | 0,30 | 0,50 | 0,50 | 0,50 0,50 0,50 IS0 3733
Ash mass % | Max | 0,040 | 0,070 | 0,070 | 0,070 0,100 0,150 1SO 6245
Vanadium mg/ke | Max | 50 | 150 | 150 | 150 350 450 IPSOLIP ;’f 7 ‘SI 0 14597;

* 1mmifs=1c5.

b  The purchaser shall define the maximum sulfur content in accordance with relevant statutory limitations. See Introduction.

¢ SeeAnnexE

€  The purchaser should confirm that this pour point is suitable for the ship’s intended area of operation.

‘Table 2 (continued)

Chanacteristies

Category 1507

vimic | R | ke [ morn | Rue RMG RMK

| o0 | 180 [ 580 [ 560 [ 760 | 580 [ 506 [ 760
o 100

| Atammnium pias sticon

Max | 25 | 0 | 50 | 50 s

Used lbricating ol (ULO}
Cacium and sine

Calcium 230 and zinc 45

Calcium >30 and phosphorus 15

QT
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Where are we?
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Information by 3 Q 2019

ISO PAS 23263 for 0.50% fuel + compatil
CIMAC — How to Order 0.50% fuels ++
IMO Consistent Implementation Guide
OCIMF IPIECA JIP —

IMO Best Practice guidelines

Industry Associations to members

Oil suppliers revealing their products
Crew awareness learning

Dialogue with your stakeholders

10 Others ++

©XONO G AWNE

ity

Lloyd's §egister

11.Your SHIP II\/IP.EI\/IENTATION PLAN

--------- 2019--------- > Implement 2020--------

> Time v
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Wide variability of 0.50% formulations - for 0.50%

60.00

50.00

30.00

20.00

10.00

0.00

A ship ordering an RMG 380 0.50
Can expect to meet RMG quality parameters
across the full viscosity/ density spectrum

[ [ [ I [
‘ RMG500 ‘ RMG700 ‘ RMH3 RMH700 ‘ RMK380

2020 VLSFO 0.50% Blend Range ?

~—

‘ RMK500 ‘ RMK700

—

e

Order| Off
spec

DMA

Qrder| Off
spec

DMB

Qrder| Off
spec

DMC

Qrder| Off
spec

DMX

Qrder| Off
spec

DMZ

Order| Off
spec

RMA10

Qrder| Off
spec

RMA30

Qrder| Off
spec

RMB30

Qrder| Off
spec

RMDS80

Qrder| Off
spec

RME180

Order| Off
spec

RMG180

Order| Off |Order Off

spec
RMG500

Order| Off
spec

RMG700

Order| Off
spec

RMH380

Qrder| Off
spec

RMH700

Qrder| Off
spec

RMK380

Qrder| Off Qrder| Off

RMG380 RMK500 RMK700

% Bunker Samples on global samples received (LR FOB AS)
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FOBAS 2018 0.10~0.50% residual fuels- already on the

marketl

500

Viscosity @50 Deg C

450

400

350

300

250

200

150

100

50

Angola

Argentina Brazil China Cuba
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FOBAS 2018 0.10~0.50% residual fuels

Pour Point (Deg C)

45

40

35

Max 1SO 8217 Spec.

30
25

20

15

5

Angola Argentina Brazil China Cuba

Gabon

Libya

Lloyd's Register
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Adapting to a New Environment

“Change is not always well received and to take onboard — complex
decisions to adapt to —

. . . Sulphur 2020: -
“timely planning, preparation and What's your plan?

engagement between stakeholders and
proactive fuel management will be crucial
to making it happen.”

Sulphur 2020
timeline

Lloyd's Register



—2020 Reg 14.1.3 0.50% -

==The ch_ﬁf[enﬂge;s—rposed

o1 150 by the 2020 fuel change
NGO are notto be

underestimated; timely

4Iann|e& prepar_a_tlon:_-

managerrrEr"nFWﬂI be
— S cruual to makmg it
st = e haPPEn

barges > ' N _A~;_,,~z,n. e
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Thank you

Timothy Wilson

Principal Consultant Er
Tel: +44 (0)33 041 40570
Email: timothy.wilson@




