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OIMOBNNIEEE (174N E (2019F2H)
OMARPOL Annex VIZ&EI(I93NE (HFAMEBEDIS%IU FZ5HHD)
OIEBLEIZL. BEX - 7IU DML\, PZFTlE. 51 - SARENIEEZE

MARPOL Annex VIE&E-JIFELE

Signatories to Annex VI

[HFr Ribin Meech]
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OBZRMIE - WIivNEER(PPR)(E. MEPCOfT:EZ32 . BFINIAXINSBIEZE .

2 O
=

BEs BHR

Council

Assembly

Secretary
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59308 MEPC69 MEPC71 MEPC72 (48) MEPC74 (5R) -
3.5%-0.5% |..MEPC70 (78) MEPC73 (108) S === 19%FTlc
ERTE g KBEVES A RS A > HRE
-------------------------------- % PPR4 (18) k PPR5 (2A) “ PPR6
% pprefEESE (78) (2R)
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ISO i, ISOWG48 (3A) ISOWG50 (28) [ ISOWGS52 (3)%) ..... Al FEn
I508217 2017351T ISOWG49 (98) ISOWG51 (48) T A
Y %k ) & ¢
ISOWG SG4 ISOWG SG4 iiibcracihitiisiasie
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2. IMO : PPRIRFIAE ~OREMIEMR - RIFSIE~

AR RA S EUT o ORR. RFIR{EDMREEDENIEE (TR0,
2020 (C1~2&8ID /) > A>T SEZ TR, €D1&. 1RLZ (SRS I DAEME,

HERBATA (2020)

%

2020

m Expected compliance
Non compliance
H Potential to re-register

] i _
Non signatory vessels (FF BP)

JYAYTSEFHR (2020) JYAVTSRFR
Assumed regulatory compliance by region, 2020 25
100% - .-

80%

60%

40% -

20% A

0% +

20 f. ‘
1 \ - ~
15
I |
Europe Asi

5
(V]
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

North Rest of the

America world [HFT Robin Meech]
(tEFT Woodmac]

ORABEEB ORI BESPAFRMRIFSELE

—2020E3H1H K DHEIT
(MEPC73 - 18F10A#4R
—>EFIRK D 15 AR (CHE T)

ARFFEEES R
BAF R,
J>ATSDH%
AHELD .

~
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2. IMO : PPRIZFIAE~OARIEM LXK - FONAR~

@FONAR : Fuel oil non-availability report RFN—k 4.“—
SHIES DI AF TS RBA(CIRIL T BREE T i |
(FRENEAEIRTER< . NMESDIEREFSE) —— o
™\ m—

FREHEAE (HFIEADTA —< W RHER—2R) o 2

7. i - IMO &S - H8E., &

. HARBORATEEL. s

o, REESRRNEBADRCE S EFE - 25 AF AR, \ . BR
0> 50 MERD RIRNSHAES - &7 - TORMN NG N/ (o,
(GEHL & 12 B 5E58) s M

T. ROBICHVT BDHEIESIARIEE A SHE. ~CE N

AFAHERRE TRBEVEREDIRE. (0.1%bBN(E. 0.1%ER)
7. Efin LD#EF (GREBESHRENZES LRE) hddRIC
MEBEESRPNZRAAICIES. €DMER,
. BIEIOFONAR{EAEER (1200HEA)

4

) == GISIS: MARPOL Annex VI

Regulation 18.2.5
Evidence of non-availability of compliant fuel oil

S ORCHRBBEIEESID v
- = Showing 1-25 of 91 Fege[[=]oit B & B ®
QUIB(CDUVT. MEPC74 Clipsk " e :

Bahamas CS CALVINA Bahamas

STH LONDON Cyprus

Supplier - PETROBRAS

(tHFF IMO]
8
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2. IMO : PPRIRFTAB ~OFREWILIE - REMRIESE~
MARPOLY> T (i reta51>m) RITE NERNIRT D, BWIFERF oA Z200]
© 1. BOTIHSIEELEOEQDFTEX 2Tl T5. (Stagel)
\. 2. X=0.5-3%IEF. X=20.53>8 5358,
0.53 / Neezenm 0.50=X<0.53—Stage 2 IENIERERE AN
0.50 - - - (i:OE 03%) 3. BTN EBIOIMCRST, (Stage2)
e ° EZOY> TN SOLDEREL . D~@OTIHEY % FHET 3.
@ 4. Y=<0.50->3%IEF. Y20.50>4%3E8F
[ ] sose R BN LA\, SESFRESRF v (4 1]
el 1. 9>TIHSERUEOEQDEINEXE T T S.

2. Stagel : X=0.5—=>#RHHESF. X> 0.50—> R HIFRHEST
StagelT#H&T . Stage2#&L .,

In-useY> 7L (Rararsely>sm)

0.53 |-

0.50
@

- _?_I IRAEZENZE T B, BTFHEZRTF Y A(E1[E]
|1 1 SR = ] NN N
1. Y2TIhBOEQ%zHERUFIIEXZ T B,

2. Stagel : X=0.5->8HESF. 0.50=X=0.53->HRFE=T,
XZ0.53=>#HIIBEST X Stagel THT . Stage2£&L

vl

I35

ARG NS
7

A
:

C

G

i

\\—|

/

BONOWIE D HFRAEA THOTH. PSCAREEHF (SRR HITESND.
MRELETIRZEND —E THIRrEN S MR

YRR BEEE(L0.47 %L T2 BRMEE U TERE . £EBIRIEN'0.03% R DE
TRASEUTA(F5%IE T - iFiIA MBI TR D, 9
FREMEZH I MNEBEUEIZEOEUHED (SiBIAREREN., FIESNTULRL,




2. IMO : PPRIZFTAAE ~—N=EOBDH A RS1 >~
@FE—NZERDEDHA RSA> « HAF > REE

OfinfiRZEfm5 T
TREESI A (CREV IRAA (G X DRI 0. 5% THIE T B BODIRE
SR INHHE, FOER. REHESEREL. EREPRCTIHI>R

OERFHAHIVR
os%mﬂwmm-ﬁﬁtﬁﬁbt@&ﬂ@ﬁ@%ﬁ-1&»—95>wﬁﬁcﬁmvaﬁ49>zeam¥ﬁ-

OAAER - MISREBEDHELE U THRE. 20194 8HEELH,

£r¥ea are In the Public Aren > MARPOL Annax VT > F

OMBBEESIAREI 7R 7 E U7 1BER S
GISIS iU TH - ¥—SFILBCTAASEUF 1 1ER

Display noific 5 frem: | =~ Please sefsct -
PSCHA RS2 T
O / Azersaijan Baku, Azerbaijan (AZBAK)
Bulgara  Burgas, Q)
OFONAR o :
Bulgaria
Bulgana
Bulgaria
Bulgaria
Bulgara v {BGVAZ) _
Chile Antafagas ANF), ANTOFAGASTA TERMINAL INTERNACIONAL (H:l'Fﬁ IMO]
Chile Cogquimba, (CLCQQ), TERMINAL PFUERTO COQUIMEC (TPC)
— S,
EE TN
XHE =

20204 SOxRFIEE mAMRLR ERAFSIEFREK (http://www.mlit.go.jp/common/001284245.pdf)

- IR C OXF Sz EARIC,

BEEREBEDAGESRRERZBECERL. MEBR{EARBICHWILTES LS. HAERELRRIAEFCRFZRIDFE
e BMRER (BESESE - MHAKEEX—N—15fofh) OFRBELE RSN RAREADIHIRZE EADRIGIC
H9dR51= 12%EL ThRET.

- EHTSE A SREIES AN TRIEZABTEL TVBLSCERBREDY > TN DiRHERZIT, RERE R E R

SREESRARHOIEIRORE. BELRIMADRBOXR, HHRFOERFRBEORFESAEIhZERTS
BROBEREZFSIFLLTEDELD.
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No. of Scrubbers

3.

AISN—-EHETFHR

2500

2000

1500

1000

A5 I\N—##l

Califernia, USA@

PPR6 : ZU5/\—14 RS54 > DeRETH&RET
—PPR7 THilkieiRsy

" IIII||
, INRRRANNNE
P~ M~ I~ I~ o0 0 @ @ 0 @ 0 0 O w ©

AR el e T e i T o o T i o
|||||||

Ireland

@Connecticut, USA

As of Dec 2018

Operating Vessels
Fitted w scrubbers
— Planned by 2020

New Vessel Orders

@ @ Latvia
m® Lithuania

United Arab @ @India

10000
9000

» 8000
£ 7000
o
2 6000
Q
@ 5000
o
< 4000
Z 3000

2000
1000
0

BAZEBRFOIRBERBI~ RIS )\ —~

2200 vessels by 1/1/2020
worth ~500 MB/D HSFO

Worth 1400-2000 N
on:15,'|3 HSFO Platts%lﬂu

w 20204

ERfRARIFEE #96.0MB/D
HSFO Scrubbed #J0.5MB/D
(£FEDHI8%)

20254

Jan2s ERaRARRIFEE #97.0MB/D

Uncertaintyor] number HSFO SCI"U bbed %‘I\J 1 .4’\’2 . OM B/D
" engertorm (=FEDHI20~3035%)

[4FF Platts 2019/02]

N)LF—

KA

KE

2018/06
2018/11

2018/11

2019/01
2019/01

2019/01

2019/04

B3N A LR DKIES KOEET,
RO Z)\—HKELE
HANNBIEETRI S/ —HIKEEIE
AIITAIVZT7 « ARDTT 4 Y KT,
RS )\—HKELE

TAISTIR - ATUEBROS)\—HPKE FRFK
JIL O 1 —Fjords : &R0 5)\—%:
StEZEFEX (2019F1851E)
SHR=IL - AT HEOKZIERRE
(20201 BkE1T)
FAEECA - 5a)l| « A—T > HEKZ b T
TS2v A58 A—THKEIERE
(20201 8BkE1T)
PAISUR DA = =T A4—RROZ)\—HK
ZEREX (20191 81E1T)
mrIURh £&XRIOT/)I\—FERARERKK



3. B 2EBFOMRBEMRGI~BERM ~

RRINESINEE CEHE T DifECHITDRRBOY > T > IR

ORI

1 FHEICHEECHFEITIMMDSE, 2R & 10%DMAAIC DT,

== B E D e R R UREh e S TR E.

=5I(C. 2016 F1A1BMUE. FROKREBEZRITDMMAD S5, PR EEUT(CEBITIEIET.
Afn EI(CRESNTLDIRBY>TIV. i ETORRY > TU ST ICRKDER=NTZH > TILD
EE5NMX(EmA DN ERSND,

OHFLARB B )DH (CE U TWLWDNNEEE (CHFET Siafid : 40%

QHEL ARSI B ) (CEB DB (CE L CUVLDINEE (CHFE I dfiafid : 30%

QHEL ARSI B ) (CHEH U CULVRWINEREI(CEHET Sfinfd : 20%
(2020 &£ 1 A 1 HEAPF(E30%)

FRIMECA2018FMBIETR

5.74%

% sulphur content m/m {mass/mass)

North Sea
Regions

Baltic Sea

(tEFfr EMSA]

SESA—E

(4P Robin Meech]

E& SiemK el
ESES $4,350,000 |AafaUX/AnEEEEE
R $24,000 |fpfAiEER
ISR $220,000 |finEEZE/fnfatasR
N)LF— $6,600,000 |AREADIiE/MafatER
AS5>45 $90,000 |AREESZE/MafaiR
FX—1 No max/No economic benefits|fin S E5Z5/fafAiaR
S kET $3,200
M= R $715,000 |fafaiasR
J4>252 R $880,000 |fpfaiasR
RAIT—F> $1,200,000 |AafaigER
VDT — No max|fnEEsZE
Hhr45 $19,000 |MREADEiE/MAaER
KE No max/ $ 25,000/ H |fin B EZE/finfin iR
S HR=IL $7,400 |MREEEZE

13



3. B E2EBFOMREMRGI~BERM ~

- 10 AAC, HFBICEWTERTE 0. 1%L T OECARFI N M TSNS Al Re 4
O - T4 —SEUTARBEZFITH. 201 9FF(GHET T,
@2019%F12HNI-723yJ T, LEERABENEZHA T IE.

R iBECARIGIC KRB ELLR

70

IMO 2020 compared to 2015:
4,519 avoided premature deaths

60

(LEFR : IBIA]

o
o

SECA NECA compared to IMO 2020:
1,728 avoided premature deaths

.
o

[
(=]

o

% of the concentration over the domain
s

S02 PM10 PM25

o

o

m Reference 2015 mReference 2020 SECA NECA

(PR : INERIS] 14



3. BASEBRFOBMEMM~cons

I EE—————————————————————————————————————— &m l\ ';
~2017 2018 2019 m. (12}§£w22km) |
K i
®2015%F12H2H
BRIV RIITIVS. R (GRIRE)Kig AnRadkHAREIX SR5E75 = DA 1h(d

® 06525H (NJIXFHdtIn 7H13H) DOECADR®

[MAAECASRZESE (JNDIASE) | ®1%ffé$i |

| e 115308 e @293/
Lo TARA DA S IE RN EEHEH I X DS HESE

bl =8 swans 20174 NBOECABACEL. J

2017’\’ %/%@*ﬂ(iﬂ&gkﬁﬁk@% t :Fﬁﬁ
755 e — _
0.5% 0.5%
niTh pal==IEN
iz BRI, — AR

ARIBZESE]) | [(SHEK

0.5% 0.5%

iBra/Kis (VR EE) 0.1%
ApE)I (BRI, #6iI) 0.1%

20255~

A4t 0
D :Cha) | 0.1%

AT - ZEEEE
LR AR REE
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. B EEBFOMRBEMR G ~PE~

R ECARICHITBEEHHD D FHI L HH1

BERE

SHDBER =
RITIMBEER. RInBERER >PERINDERED

HniD x5k

F(CKBEFEXAA CRIRSEIXIRM)

s EAR L

AKBRPLEE

$B635%
PIBEE]) | Ifinfasml) || -EF ElEfnia(d. BEZBIIIEBT—UlidzF AT
BBNDEY B, =FAMATEENDEBE. KB ZROAR T Z il 3 fiaft AR
HURZFIHIEDET D,

1065
REEADIE(GER L. BEF B RZmIESB VAR ZFIRAUIIEE. |
FEEFF(PAEEEESPPFINMLEIL. SIEEE1 A ~105TOSEZRT .

i Vel e

b nAa N R XEEEE N RS54 15F

HED 75k

RDIAHE : MiBHEEDHERE. RAFIAOEHEREMRTREDRS(CLDIE
SR, REPREDORIBY IV JRES
REBENDEEEE | AJ5/)\FIAHREE. I L ERFIAEASOHE:R

Hy #4451

MAE&BER 1 201718 18HM535ADEEDFrIR—->
ZRHiBER : 20174F7A. iR372EIDRAE. 11E(CSi £330/t
LiahiBaER | REUIEBX RKEHOMMOIMER, SIRESFEHIFIAR
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4. ISORGTAB~AT>1—)b~

» MEPC70 : IMOAMSOICX LC. 0.5%MARDAIC. 1S08217 LA LAD—D%
R51 9D EEF. ISOFMEPC74 (5R) (CIRFTHERZIRETE,

- ISOIEAR{EERE : PAS (Publicly available specification) (REZ&E.

—2020FLAF(CISO8217(FET=NDFE.

- IARDISO08217(F, 0.1% - 0.5%FZE COMRAMARHIEA. £EEFISO8217/H g%

w9 0.5% MR ZRET D, RIFRTH. 0.5%RBMIBIFET D,
- ISOWGESENO.5% MR T > T )L &Mt U, Bt/ RSTE IRz Et.,

Oct 2016 February 2019
March 2018
MEPC 70 » ISO/CONCAWE January 1, 2020
Jan 1, 2020 De"e"’p?;;;'\::gf 292080 | ity esting IMO 0.50% S
0.50% S fuel oll completed effective
2017 2018 2019
May 2016
Fuel Availability Report March 2018 May 2020 March 1, 2020
CE Delft — IMO ISO/CONCAWE MEPC74 HSFO Carriage
EnSys/Navigistics stability/compatibility ban effective

study Initiated

({£PF Chevron]
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4. ISOIRFTARE~ABmE~

- IR (C KD TRESEMEIARST <ERD.

- 0.5% AR DOEEHTE
BhFLE - (RimFiETE - BT EE -
BNE - ARG (FBL(CIS08217(C
ZENTNDN, ESFRIEZPASICEEH.

- RAEEMFISO8217(CFE LR,

CE Delft blend component types (%)

100% = 25 100%

90% e
80% 30% 30% 90%
. - 80%
70% 62%
59.7%
70%
60% B
50% ses 60%
40% BRERERE s 51% 50%
30% BRERoRA 40%
20%
36% 30%
10%
20%
0%
Africa Asia Europe  Latin Middle  North Russia & 10%
America East America CIS 0%

B Resid Treated Resid
W Heavy Distillate @ Cutter Stock

Distillate Light Distillate

Pre 2020 Post 2020
A\ S
Paraffins
y 4 N\ A
Naphthenes
AN AN 4
Aromatics
(HFF KBC]

Ensys-Navigistics total marine

13%
34% |
52% 31%
20% [

7%
56%
. 46% |

T T 1
2020 Base case Mid switch low Mid swith high
(no 0,50 % S) MDO MDO

fuel pool (%)

Total resid

Total VGO

total distillates
(incl cracked
stocks)

[tBFf CE Delft. Ensys]
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4. ISOIRFTAR~ESTZEEHIR~

OESRENR | ERIMBIREI LTRSS UTZBROLEE
(BEMRZEM : BRI E UT. PRI ZILT RS Y DR ICH T DRRID3H )

- At RSt - 3452 T))

(0.1% - ULSFO-4. 0.5% - VLSFO-24. 0.5-1.0% - LSFO-5. HSFO-1)
- fiofttiRst - 185> )L

(ULSFO-5. HSFO-13)

BC2 : VACHE&

GihEHRH#34Y TNV OREEMAER BC4 : FCCXig (CLO) EXM GimeitiR#H#24 9 >IN OREEMAER
BC6 : kFE(LHMELM (VGO)
BC8 :VACHHh (VGO)

BC10: LCO
BC12 : BilRERh
B A B4
Vi A =] g*i ( BC) ke m E*I(BC)
18 14
16 -
14
10
12
10 8
8 6
6
il
a
2 I 11 2 11
0 0
BC1 BC2 BC3 BC4 BC5 BCe BC7 BC8 BC9 BC10BC11BC12BC13BC14BC15BC16 BC1 BC2 BC3 BC4 BC5 BC6 BC7 BC8 BC9 BC10BC11BC12BC13BC14BC15BC16

(&R JPEC]



4, ISO*ﬁ.:'JI*.IﬁN?:

+ EVBRD R ARET . 3EBRTS AT TR DA

. Eﬁ%ﬁﬁ =
AT EDY > T ) LEKE DT

—mY> )LD

AREYH S T ZEIR. 41EDD
X/—I_\‘J N> - TSE - TSA - TSP, 3iE&EAT. FHEESERS

3atBRIE LB

EERZEMNZRROES

D7157 (S-value)

D7112 (Porla)

D7060 (P-value)

s | sa [ so

P | Pa | Po

FRmax | Po

HFO, residues, crude oils

HF O, residues, crude oils

HFO, residues

Scope Asphaltenes > 0.5% Asphaltenes > 0.05% Asphaltenes > 1%
Determining stabilty & — .
brincivle Determination of intrinsic compatibility by titration and ﬁ:‘:irur:;{:::‘::uo; Lr:]zmax;:;;m
p stabllity of asphattenes in an oll| optical detection of precipitated peplizing
asphaltenes power
Sample quantity 11099 20g 510 9g
Number of dilutions 3 3 2 coarses, 4 fines
Solvent toluene xylene 1-methyinaphtalene
Dilution ratio
(cample/solvent) 0.2 to 4.5g/mL 0.2510 2 gig 1106 g/mL
[Titration agent n-heptane n-heptane n-hexadecane
Detection Optical probe Optical probe Optical probe
[Temperature room 40°C room
10 1o 40 minutes
Duration of analysis {underestimated) 60 to 90 minutes 40 to 180 minutes
Up to 20/day => not realistic
Price of apparatus ~50ke ~90k€E ~40ke

(PR I1SO WG]

RS R T =t

N

SH

BaR

‘B-HIES
TEMETI—E

'I‘E nic IR

PASIZ20194F8ALAIC
(CIMACEHR&EE

B9 (CTFAIT BERTTE

LNHFE
HEFHIZ FE)

DEE 7= 5ER.

HR-EDRSEER(0-100%) TEREES LT EDHEE
ALEE($190:10) T

3.5%

0.5-1.0%

0.5%
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5. AHKTDER~EM~

-0.5%EmI2THHER.

RMD (Max vis 80cSt) ~RMG (Max vis 380cSt) . ZE900~970%FJE.
- HEEM 7B 7R R BIFRA AR, 2019FQ3HEFIE.
RNARTSIOFT1AAICHRES EVWSEIRET . BHEGB THNITES T E L ZHER
(EOEEXRTHHRIBZEEFASEY) (20:80%z81BITZESTHERLRW)

Rotterdam, Antwerp

Marseilles Genoa

Hong Kong

Laem Chabang

Singapore

AT EMT — X % JTICJPECHERL
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5. AlstDEIFR~Shell~

-0.5% & @ (F2fEEAR., B X%0.5%MGO0. 5%/&%0.5%VLSFO.

‘GBI, (R=ZEH# : OvTFIAL->HR=) : DREBS . E1—AK> : VGO)
HarBFEA(3IECEE2019F10-11H., (2018FQ2LD M1 77ILETT)
-0.5%MGOFHAR R MM THFETIEE. 0.5%VLSFOIZERIN +4 XKE(CRESND.
-BHEmRTHNLE, BETEMNEMEIE. (&64RE, ERXT7FIVRAIEER. L7USIAR-IDIELR)

@ Danish Strait
@® Rotterdam, Antwerp

® Vancouver @®Montreal & St Lawrence

Sarnia ® @ New York

@ Baltimore @ Barcelo
IR Piraeus

Houston@® @® New Orleans

@ | Freeport @ Fuyjairah @ Hong Kong

@ Nassau

@ Antigua
@ Singapore
® : 0.5%MGO

- 0.5%VLSFO

@ Mauritius

@ Durban, Richards Bay

AT : Shell ¥ — % & TTICIPECHERL. 5,



5. AHRSTOEHF~BP~

-0.5%REFIFHRAER. 0.5%VLSFOMIARAIFHAIZ2019FE FEEH'S,
-BHEREORASRERIRIITY . EEI3FICEST ESHE DTS
‘ARA -S> HMN=)UCT, EY> TV EIRMEL. SRR T

ARAE
O, | seattle b g
u

@.Valencia
Fujairah [ 2B china and

Hong Kong

senegal [l salalah I
- W cristobal (ex pipe)
Balboa (ex pipe) [ Il

Singapore [N

B Darwin
Broome
Dampier :
@ BP Refi g B Gladstone
efiner
W HsFo V [ | ﬁ Fremamfeﬂ R || Te—
Cape Town / Durban / Richards Bay W Hobart i |
M VLSFO New Zealand (3 sites)
B MGO
[HFfT BP]
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5. AHASITOBEBM~E - PE - EFE - 55~

S UAR=)

20194 A, )\Uh—=HE6EBVA Nz A . 495t s8] 232 (3 THD. #DFI(C(EBP Singapore,
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Reference Case: HSFO Destruction 2020 Versus 2018

MB/D
4000
3500
3000
2500
2000
1500
. P
No Spec Change Scrubbers/Non- Burning - Base Consumedin  Higher Utiliz. In Resid Cat Segregation (Up HFOto Storage  Plus runs and
Compliance Load Planned Refining Existing Cokers Cracking/Dist. to$40-50/Bbl}  (up to$50/Bbl) HFO to Burning
(<$30/Bbl Spread) ($30-40/Bbl)  Yield Shift ($35- {up to $50-T0/Bbl)
45/Bhl)
Little Price Impact -------> up to $30/Bbl ----> $30-40/Bbl ----> $40-50/Bbl -====—=-=-- > $50-70/Bbl -=---~- -

On Diesel/HFO Spread

[HFR Platts 2019/02]
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5. ®W@INF>RX
A

BXHERS 2020~2024FDfE. ¥1H0.2mb/dARE. T hY—T vV b

EEHED 2020~2023F DR, REITHDIM, RL(CHA BT, 2024F(C(F/INS>2R
(4]

20184Fth. 2024FDEMERE +2.3mb/diEN (+8%) . EEHEEA0.9mb/d (A14%)

mia TRl
(HSFO-HAAAL) Table 4.1 Summary of 2019-24 marine demand, refining forecasts (mb/d)
2018 2019 2020 2021 2022 2023 2024
1. Demand
(A) Marine high sulphur fuel oil 3.4 3.5 14 1.2 1.1 1.1 11
Of which: Scrubbers 0.2 0.3 0.7 09 10 1.0 1.0
Of which: Non-compliance - - 0.7 0.3 0.1 01 0.1
(B) Very low sulphur fuel oil 0.0 0.0 1.0 1.4 1.6 1.7 1.8
(C) Marine gasoil 0.9 0.9 2.0 19 19 1.8 1.8
(D) Inland fuel ol 3.6 £ 3.8 4.0 40 40 4.0
(E) Inland gasoil 277 27.9 279 28.0 28.1 28.2 284
2. Refining/Supply
(F) Gasoil supply 28.5 29.0 298 30.1 30.7 30.8 30.8
(G) Low sulphur fuel oil blended in VLSFO 0.0 0.0 09 09 09 09 09
(H) Fuel oil output 7.0 6.6 6.3 6.2 6.2 6.1 6.0
(I=F +G - B - C - E) Gasoil Balance .01 +02 0.2 0.3 0.0 00 .02
(J=H-A-D - G) Fuel Oil Balance 0.0 -04 +0.3 +0.1 +0.2 +0.0 -0.0

Note: Gasoil supply includes refinery output, biodiesel and gas-to-liquids output.
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Figure 4.3 Global gasoil/diesel demand growth and share of inland sector
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Reproducibility

Increasing confidence level by averaging 2 independent results

Example:
40
sulphur
Most likely S level
measurement on the - oSt TKEl > v
. based on average \
basis of of 2 laboratories
ISO 8754:2003 30
15t [ab result: 0.47%
25
2" lab result: 0.51% /7 | X __ Y
20 | Laboratory 1 |\’ \"a. /l Laboratory 2 |
/ \ 4 !
15 / \
/ \
/ \/
10 J "\\,__‘
\
5 _’./\
/; ; \\\.
0 v AT N .
040 041 042 043 044 045 046 047 048 049 050 051 052 053 054 055 056 057 058 059 0.60
-5
Probability 1 - Probability 2 Probability Avg

*  When different laboratories test the same sample using the same method, they will likely find
slightly different results
e Results are expected to fall within the Reproducibility range (R) for the method
. In the case of ISO 8754:2003 R=0.05 for results around 0.50% Sulphur
. Bg a\_/erzifing the results from two different laboratories, a better estimate of the true value can be
obtaine
. The corresponding confidence bands will be narrower (square root function)



Risk of false positives — 1 lab test only:

0.51%

BDN = 0.45%, Test = 0.51%

BDN = 0.46%, Test = 0.51%

BDN = 0.47%, Test = 0.51%

Compliant |Non-compliant
|-
< »

40

35
30
25
20
15

"

5

0
045 046 047 048 049 0.5 051 052 053 054 055
True Fuel Oil Sulphur Level

BDN =0.50%, Test = 0.51%

40 _ Compliant | Non-compliant
)l »

35
30
25
20
15
10

5

0

Delta > Reproducibility R 0 @ omptant Ron-eompront,
Investigate fuel supplier (Regulation 18.9) zz
25
20
15
10
5
0 ¥
045 046 047 048 049 05 051 052 053 054 055
True Fuel Qil Sulphur Level
BDN =0.48%, Test = 0.51% BDN =0.49%, Test = 0.51%
20 < Compliant |Non-compliant > 20 < Compliant | Non-compliant >
35 35 i
30 30
25 25
15 15
10 10
5 5
0 0
045 046 047 048 049 0.5 051 052 053 054 055 045 046 047 048 049 05 051 052 053 054 055

True Fuel Qil Sulphur Level

True Fuel Qil Sulphur Level

045 046 047 048 049 05 051 052 053 054 055
True Fuel Qil Sulphur Level

. Assuming the fuel oil supplier has correctly reported the measured fuel oil sulphur level on the BDN, most likely
fuel oil S level is the average of the BDN reported value and the test result

. h
-\I/-voeuF

shows 0.51% would not be justified

34

raphs show the probability that the 0.51% S test result is not justified assuming that the actual fuel S level
d equal the value on the, e.g. with an actual fuel S level of 0.47%, more than 9 out of 10 cases where the test
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