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Seaborne Energy Solutions

MoaepHusauusa

BapuvaHTbl pewieHnn ana cygoenagensua

cyaoB Ans
MCnonbL30BaHuA

CNr/CHr

YcTaHOBKa cuctem

OUYUCTKN BbIXJIOMHbIX
rasoB (Ckpyb6Oepa)

(O8]

Mcnonb3oBaHue
HU3KOCEPHUCTbIX
Tonnue MGO/MDO,
Low Sulphur Fuel QOil
(LSFO)

CpaBHuTtenbHO 6onee aKoNorM4yeckm
yncrToe TONMMBO;

Ha BOMnbLUMHCTBE YCTAHOBOK peLuaeT
npobrnemy COOTBETCTBUS HE TONbKO
orpaHuyeHnsam SOX, Ho 1 NOx

No3BonseT ncnonb3oBaTtb bonee
AELLEBOE BbICOKOCEPHUCTOE TOMMUBO;
Mpeanonaraetcs 6onee wMpokas

OyHKepOBOYHas MHPACTPYKTYypa
BbICOKOCEPHUCTOrO TONnnBa

NnpocToTa peLleHust — He TpebyeTcs
rnobanbHas MoaepHM3aLUusi, HyrneBoe
nepBoHavyarnbHOe MHBECTUPOBaHNE
CPEACTB;

NCMOb30BaHNe HU3KOCEPHUCTBIX
TOMMUB — NPOBEPEHHOE
3KCMyaTauMoOHHbIM OMbITOM
peLueHne

HeBO3MOXXHOCTb KOHBEPCUN psfa Moaenen
apuratenen ansa pabotel Ha CI1T;
MogepHusauma ans pabotel Ha CII™ B
GOnNbLNHCTBE Cny4YyaeB SKOHOMUYECKM
HeuenecoobpasHa;

Pa3Butne 6yHKepoOBOYHOM
NHPPaCTPYKTYpPbl BO BCEX PErMOHax
SKCnryataumm B HacTosiLlee BPeEMS HE
NnoATBEPXKOAEHO

Bbicokasd CTOMMOCTb MOAEePHU3aLNN;
Bbicokasd CTOMMOCTb aKcnyaTauuu:
AONONHUTENbHasi BComoraTtesibHasi 3Heprus
+ kayctndeckada coga (NaOH);

He pelaet npobnemy Bbibpocos
KapAnHanbHbIM 06pa3oM, pUCK OrpaHNYeHs
ncnonb3oBaHus ckpyb6epos B ByayLuem

Bbicokas cToMmMoCTb TOMMMBA;

Puck Hannuna 6yHKepoBOYHOM
NHPPaCTPYKTYpbl BO BCEX PErMOHAXx
aKcnnyataumm;

TexHn4eckne npobrnembl CBA3aHHbIE C
HECOBMECTMMOCTbIO Pa3fiyHbIX COPTOB
TONSIMBA W MOBbILEHHbIE N3HOCHI
TONNMBHOW apMaTypbl




Seaborne Energy Solutions

1. MogepHusaumus cygHa ana ncnonb3oBaHus CIIT.

NMpoekT TaHkepa Adbpamakc DWT 114K Ha ra30MOTOPHOM

KoHBepcuga rmaBHoro gsurarengd
n3enbreHepaTopoB U BCMOMOraTensHoro
kotna anga pabotbl Ha CHI.

[NpyMepHbIN 0O BLEM AONOMHUTENBHOIO
rasoBoro ooopyagoBaHus:

[Ba (2) 6yHKepHbIX TaHKa

[Be (2) 6yHKepOBOYHbIE CTaHLUMK
[Ba (2) nuTaternbHbIX Hacoca XXWUAKOro
rasa ang kaxgoro 6yHKepOBOYHOrO
TaHka

OauH (1) ncnaputens rasa

OpawuH (1) nogorpeBaTens ra3oBoro
TOonnMBa

Opawun (1) BOG nopgorpesarerb
LWecTtb (6) GVU ansa kaxgoro
notpebutens rasa (M4, Tpyn BAl, aea
KoTna)

[MrKoneBbIN KOHTYP Nogorpesa
A30THaga cTaHuus (reHepaTop nnu
GannoHbl 3anaca)

Cuctema KoHTpons

Cuncrema 6esonacHocTu
(mon.BeHTUNAUMSA, cucTeMa
NOXapOoTYLLUEHUS U ra30KOHTPONS)

TOonJunBe

Fuel Gas
Supply System

LNG Bunkering

Station
3.3
o y ‘—\

2 el |
B \‘_\!‘:‘s\ i
= A PS

ME-GI Engine DF BOILER

(IMO Type-C)

CtonmocTb
KoHBeHLUMOHHOro
TaHKepa
Adpamakca

16-22%

LNG Fuel Tank

CtoumocTtb
TaHkepa
Adpamakca Ha
rasoMOTOPHOM
TonnuBee

STRICTLY PRIVATE AND CONFIDENTIAL 5



Safety Comes First® SCF

2. YCTaHOBKa CUCTEM OYMCTKU BbIXJIOMNHbIX ra30B OT OKCUAOB
cepbl (CKpyb6epa). Tunbl cuctem

CVICTeMbI C OTK bITbIM Cuctemsl € 3dKpbITbIM U
KOHTYPOM OYHNCTKA KOM6VIHVIOBaHHbIM KOHTYPOM OYUCTKW.
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| 3 Pump Circulation tank 52 Y g

Plate heat exchénger

Scrubber | Scrubber

Water cleaning unit

Sludge tank

Cuctema vcnonb3yet 3a60pTHY0 MOPCKY0 BOAY € GOmnbLUKM Cuctema nucnosnb3yeT 3aMKHYTbIN KOHTYP NPEeCHOW BOAbI, B KOTOPbLIN
cofepxaHvuem xnopuaos HaTpus. lNocne npoxoxaeHus oAbl npovcxoguT gobaeneHne kayctnyeckon coabl (NaOH). o mepe
uepes ckpybbep 1 04YMCTKM BbIXIIOMHbIX ra3os, BoAa copachiBaeTcs 3arps3HeHus UMPKYNALMOHHOM BOAbI MPOUCXOANT €€ OYMCTKa CO
obpaTHO 3a 60pT B COOTBETCTBUE C MECTHBIM 3aKOHOAATENLCTBOM cbopom npoaykToB oumcTkM (SOX) B cneumnanbHon umctepHe. B
3aBMCMMOCTWN MECTHOIO 3aKOHOA4AaTeNbCTBA CUCTEMA MOXET ObITb
nepesefeHa Ha OTKPbITbIN KOHTYP OYMCTKM.

Source: Alfa Laval



Safety Comes First®

cepbl (CKpyb66epa). Tunbl cuctem

CUCTEMbBI C OTKPbLITbIM KOHTYPOM OYUCTKMU:

CpaBHUTENBHO NPOCTOE peLLeHNE Mo
CPaBHEHUIO C 3aKPbITbIM U
KOMOUHNPOBAHHbBIM KOHTYPOM O4YUCTKU;
MeHbLue cocTaB 06opyaoBaHus,
COOTBETCTBEHHO HWXKE CTOMMOCTb YCTAHOBKM
N aKcnnyaraumm

Micnonb3oBaHme cucTeMbl MOXET ObITb
OrpaHN4YeHO He4OCTAaTOYHOCTLIO
KOHLEHTpaLMnN XNopuaoB HaTpud B
3abopTHOM BOAE

Micnonb3oBaHMe cucTeMbl MOXET ObITb
OrpaHn4YeHo 3anpeTomM Ha NpsamMon cbpoc
NPOMbIBOYHOW BOAbI 3a 60pT

¥

B 3aBMCMMOCTM OT pervmoHa aKcrnnyaTtaumm
notpebyetcsa MmogepHU3aums CUCTEMbI NOA
KOMOWHMPOBAHHbLIN KOHTYP OYUCTKM
[Mo-npexHemy Tpebyetca Hanuyme Ha 6opTy
HWU3KOCEPHMUCTOro Tonnuea ans
MCMNONb30BaHUS B paloHax orpaHn4eHus
cbpoca NpoMbIBOYHOM BOAbI

CucrtemMbl C 3aKpbITbIM U
KOMOUHUPOBaAHHLIM KOHTYPOM OYUCTKMU:

[Mo3BonsieT UCNonb30BaTb CUCTEMY OYUCTKN B
nodbIX panoHax orpaHn4eHnn cbpoca
NPOMbIBOYHOW BOAbI C NEPEXOA0M Ha
3aMKHYTbIN KOHTYP OYUCTKMU

B 3aBucMmMocTn oT MEeCTHOro
3akoHogaTenbCcTBa NO3BONSAET
NnepeksitodeHne Ha OTKPbITbIN KOHTYP
OYMCTKU, YTO CHMXKAET CHU3UTb
9KCnryaTaunoHHbIE pacxoabl

¥

HeT HeobxoaumMocTu Hannuus
HU3KOCEPHUCTOro TonnmBea Ha GopTy

Cuctema 6onee crnoxxHas no CpaBHEHUIO C
OTKPbITBIM KOHTYPOM O4YUCTKN,
COOTBETCTBEHHO Bbllle CTOMMOCTb YCTaHOBKM
N aKcnsyaTaunm

TpebytoTca gononHUTENbHbIE 3aTpaThbl Ha
9Hepruto ovuLlaroLero obopyaoBaHna 1 Ha
xmukaThbl (kayctudeckas coga NaOH)




Safety Comes First®

2. YCTAaHOBKA CUCTEM OUYUCTKU BbIXJIOMHbLIX ra3oB OT

oKcmnaoB cepbl (CKpydbepa). CTouMoCcTb

610k oqucmku yupKynsayuoHHoU 800b!
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Absorber
Dampers
Circulali ;
=Zonsumables
Piping

Feed pump
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Sealing air fans

10. Plate heat exchanger
1. Water cleaning unit_

12. _Sludge tank

13. Monitoring equipment
CtoumocCTb
CUCTEeMbI C
OTKPbITbIM
KOHTYpPOM
O4YUCTKU

CtonmMocThb
CUCTeMbl C

Source: Alfa Laval
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+ ""’30'60% KOMOWHUPOBAaHHbLIM

KOHTYPOM OYUCTKU



Safety Comes First” SCF Sovcomflot

2. YcTaHOBKA CUCTEM OYMUCTKU BbIXJIOMHbLIX ra3oB OT
oKcnaoB cepbl (CKpyodbepa). CTonmMocTb

“ Cost on new building ship Retrofit cost on existing ship

VLCC $3.0m~S5.0m S4.0m~S8.0m
Tanker

MR tanker S1.5m~S 2.6m S3.5m~S4.5m
Panamax $2.0m~S5.0m S5.0m~S6.0m
Bulk Handymax S1.5m~S3.5m S4.0m~S5.0m
Handysize S1.0m~S 3.0m S3.0m~S3.5m
12,000~15,000TEU S5.0m~S6.0m S6.0m~S7.0m

Container
1,000~2,000TEU S0.9Mm~S1.2m S1.0m~S2.0m

Source: Clarkson’s, KDB Investment & Securities

m Daily fuel consumption, t/day Cost/year (2017)

8,000 TEU Container Ship 300 $ 34,875,750
330,000 DWT VLCC 100 $ 11,625,250
80,000 DWT Bulk carrier 40 $ 4,650,100

Source: Ara Barsamian Lee Curcio Refinery Automation Institude
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Safety Comes First®

2. LleHoBOWM pa3pbIiB MeXAYy CTOMMOCTbLIO Pa3fiMyHbIX BUOOB

S&P Global
Platts

TOMNJINBA

BUNKERWIRE

Volume 42 / Issue 165 / Wednesday, August 22, 2018

NORTHERM EUROPE ($/mt) (rez page 1250 5 1870)

BSS Saint-Petersburg Supply

« HSFO - 379,5 USD/MT
« LSFO - 580 USD/MT
« LSMGO - 620 USD/MT

Difference between LSFO/HSFO costs:

580 USD/MT - 379,5 USD/MT = 200,5
USD/MT

IFD 380 C5T miid change IFD 180 C5T mid change Marine gasoil 0.1% mid change
Delivered
Rotterdam PLILF R0 415 60-416.50 416.000 +5.000 PAADHEE 4425044350 443.000 +5.000 MRTEME  629.50-63050 630,000  +12.000
Antwerp PUAEERE 415.60-416.50 416.000 +5.000 PUABGEE 4425044350 443.000 +5.000 MARSIMG  629.50-63050 630,000  +12.000
Dumnkirk PUAELGG 448.50-449.50 443.000 +5.000 PUABTEE 4755047650 476.000 +5.000 POSABTEE  723.60-T2450 724,000  +12.000
Hamburg PUREDE 438.50-439.50 438.000 +9.000 PUABTRE 4815046250 462.000 +3.000 MARSTRE  B59.50-65050 660,000  +10.000
Gothenburg BAVVHEG 440.50-441.50 441.000 +8.000 BAVVYGE 4555045650 456.000 +8.000 MAVWCRE  B64.50-65550 665.000  +10.000
Gdansk BAHT ARG 430.50-431.50 431.000 +5.000 BAHSYBE 4555045650 456.000 +5.000 MARSPEE  BT3.50-67450 674.000 +9.000
St Petersburg AAHELGE 37B.50-379.50 379.000 +6.000 BAHSS00 390.50-331.50 391.000 +£.000 AARTIBE  619.50-620.50 620.000  +11.000
IFO 500 C5T L5 0.1% Bunker
Rotterdam BAXRMEG 408.50-409.50 409.000 +5.000
Rotterdam LS 0.1%: LARBFGG £95.000 +3.000

Source: PIRA — S&P Global

10
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CospemenHbiii Kommepueckuid Gnot®

2. LleHoBOM pa3pbIiB MeXAYy CTOUMMOCTbLIO Pa3fiMyHbIX BUOOB

LleHOBOW pa3pbiB MeXAy CTOUMOCTbLH
Takénoro tonamea (HFO 3.5%) u
HU3kocepHuUcTbiMm Tonnueom (LSFO

0.5%):

B HacTosiwee Bpems:
okoro 200 $/ToHHy
- Oxunpaetcsa B 2020:
okono 240 $/ToHHy
- MakcumarneHbIn paspbis
oxunpaetca B 2021:
okono 400 $/ToHHY
- [onrocpo4yHasa nepcnekTuea:
okono 135 $/ToHHY

TOMNJINBA

Bunker prices$/ton

700

600

500

400

300

200

100

At this differential
$135/ton residual oil will remain
available

$240/ton

==BFO $/ton
«==MGO $/ton
0.50%S $/ton

v’ A sharp drop off in
BFO demand in 2020
could see the price
plummet

Source: IBIA International Bunker Industry Association (http://ibia.net/how-much-will-2020-cost/) 11



http://ibia.net/how-much-will-2020-cost/

CoBpemenHbii Kommepueckuis Onor”® C2<d>» CorkoMDNOT

2. DKOHOMMYECKas OLeHKa YCTAaHOBKN CUCTEM OYUCTKU
BbIXJIOMHbIX ra30B OT OKCUAOB cepbl (CKpyodbepa)

VLCC, BULK - 22.5MW SCRUBBER - OPEN & HYB COMPARISON :
e /ndicat/'ng price is only for budgetary purpose ! WARTSILA
OpersionProfe | Seagong | Waneorig | P = cAPEX
Operating mode Openloop ClosedlLoop Closed Loop 5,000 Open Loop Hybrid
1 5
Operating hours(%) 60 10 30 Equipment 2,400,000% 2.850,000%
Operating load(MW) 226 10.0 35 BOILER 500 Total 5,200,000  6,250,000%
OPEX 1 g Fuel Bill & Savings CAPEX / (Saving from fuel price difference — OPEX1-OPEX2)
| Scrubber | Fuel spread HSHFO vs LSHFO(usdfton) | Payback
35S HFO 100% 200% 300% 400% $18,000,000
$16,000,000
460% 560% 660$ 760% 860% $14.000,000
Fuel bill 8,510,000 10,360,000 12,210,000 14,060,000 15,910,000 $12,000,000
$10,000,000
Savings 1,850,000 3,700,000 5,550,000 7,400,000 $8,000,000
$6,000,000
$4,000,000
OPEX 2 _additional fuel bill, Chemical and Maintenance $2,000,000
$-
System Additional FOC for NaOH Sludge Mainten | OPEX &
electric. power cons. | (300$/Ton) | (300$/Ton) ance in Total 0,90 &
Open Loop 140,000% ~30,000$ 170,000% & L
Hybrid 140,000% 160,000 20,000§ ~60,0005 3800008 ey e

Source: Wartsila 1z
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CospemenHbiii Kommepueckuid Gnot®

2. DKOHOMMYECKas OLeHKa YCTAaHOBKN CUCTEM OYUCTKU
BbIXJIOMHbIX ra30B OT OKCUAOB cepbl (CKpyodbepa)

Case study: 70.000 DWT Producttanker— OPEX Analysis

Case study: 70.000DWT Producttanker— CAPEX Analysis

: - PAYBACK TIME

Closedloop | Hybrid
7 S e

ubbe : 434000 4000000
Annual savings | 1886000 | 1637 000 1790 000 |

Source: Wartsila (safety4sea.com/wartsilas-feedback-egcs/)

?ysg - 7_,‘}“,”,’009 ﬂrCrlrosediloop 4ﬁ5rid

Equipment cost 1150000 1340000 1450000

Instalizton cost 1035000 1206000 1305 000

‘Total CAPEX 2185 (}00’ 2 546 000 2755000

[MprMepHbIe pac4E€Tbl SKOHOMUYECKOM LIeNecoobpasHOCTM YCTAHOBKM CUCTEMbI OUYUCTKM BbIXMOMHbLIX FrA30B
(ckpybbepa) nokasbiBatOT OTHOCUTENBHO CKOpYo okynaemocTb (1.5 — 3.0 roga), ogHako 3aBUCAT OT CrieayoLmx
OCHOBHbIX (paKTOpPOB:

- PEMNMOH N PEXNM 3KCIJTyaTaunn KaxXaoro KOHKpeTHOro cyaHa
- LeHoBOM pa3pbiB MeXAY CTOMMOCTbIO BbICOKO U HU3KO CEPHUCTLIM TOIMNJINBOM B 6yp,yu_\eM
- SKCIJlyaTtauMOoHHbIE 3aTpaThbl Ha 3KCrstyataunio CUCTEM OHUCTKU BbIXJTOMNHbIX ra30B




CoBpemenHbii Kommepueckuis Onor”® C2<d>» CorkoMDNOT

2. OcHOBHbIe (haKTOpbl HEe B NOJfIb3Y YCTAHOBKU CUCTEMbI
OUYMUCTKU BbIXJIONHbIX ra3oB (CKpybb6epa)

. MunnuoHHbIe NepeoHaYasibHbie KanumaJsioeJsioxeHusi cydoesiadenbuya, eo3epam

KOMopbIX He MoOMeep)X0EH
O so3pacm cydHa
QO peauoH u pexum akcrinyamayuu Kaxo0o2o KOHKPEMHO20 cyOHa
U cmoumocme 8bICOKO U HU3KO CEPHUCMO20 morisius 8 bydyuwem

. OnepayuoHHbIe PUCKU
U dorreoeeyHocmb ripednacaemo2o obopydosaHusi, MOOMEEPKOEHHBIU OrbiMm 3Kcr1yamayuu
U eodosbie 3ampambl Ha peMOHM, Ka4ecmeo Mamepuasnos, UHMeHCUBHOCMb KOPPO3UU,
U onepayuoHHbie 3ampamel Ha kaycmu4yeckyto cody (NaOH)6 rpecHyto eody
U onepayuoHHbie 3ampambl Ha cdady rnpodyKmoe cenapayuu, 803MOXHOCMb cOadu Ha bepea

. Jkonoauyeckasi cocmasnsirowasi. Henoomeepx0EHHbIU 3Kos102UYecKul

aghghekm ucnosib3oeaHusi ckpyb6bepoe
Q yeenuyeHHbIe ebibpocbl CO2 ecriedcmeue 3ampam O0rnofHUMeribHolU sHepauu
Q ysenu4yeHue kucriomHocmu 800kl 8 pe2uoHax akmugHo20 MUpP08020 cydoxodcmeaa U MUp0o8o20
OKeaHa 8 Uueriom,
Q enusHue MHo201eMHe20 akKyMyiupogaHUsi OKCUO08 cepbl 8 600ax MUPOBO20 OKeaHa
U eomosHocmb 6epezosol uHhbpacmpykmypsl 055 ymunusayuu rnpodykmoes cenapayuu

. BbicokogeposimHbie 6ydyujue o2paHu4yeHusi UMO u HayuoOHasIbHbIX MOPCKUX

adMuHucmpauul no ucrnoJsib308aHuUrO CKpyb66epoes
Q epsdywue oepaHuveHuss MO ro ucrnonb3o8aHuro ckpybbepos
Q epsdywue u deticmsyrowue 3anpemsl HayluoHaslbHbIX MOPCKUX op2aHu3ayul
O mexdyHapodHble rnpasura 8 criy4ae 8bixo0a u3 Cmposi CUcCmeMbl O4UCMKU

14
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Country

Belgium

Germany

Ireland

Latvia

Lithuania

United States

United States

United States

United Arab
Emirates

Singapore

2. lencTtByOLUNE HALUMOHANIbHbLIE OrpPaHUYeHUsA No

UCMNOJ1Ib30BAHUIO OTKPbLITONO KOHTYPAa OYUCTKHU

Port

All

Inland Waterways ,
canals and ports within
inland waterways

Dublin

All Ports

All Ports

Californian Ports and
Waters

Connecticut Ports and
Waters

Hawaii Ports and
Waters

Abu Dhabi Ports

Singapore

EGCS
discharge?

No

No

No

Conflicting advice

Conflicting advice

No

No

Yes — conditional

Yes — conditional

No

Comments

Belgian federal law states discharge only allowed in coastal and open seawaters when at least 3nm off coast
Discharges must not imperil EU Water Framework Directive objectives.
Flemish regional law also confirms discharge not allowed in ports or inland waters.

See the Convention on the Collection, Deposit and Reception of Waste Produced during Navigation on the Rhine and Inland Waterways (CDNI)
https://www.cdni-iwt.org/de/fag/divers/

Refer to Port of Dublin’s NOTICE TO MARINERS No. 37 of 2018 Prohibition on the Discharge of Exhaust Gas Scrubber Wash Water
http://www.dublinport.ie/wp-content/uploads/2018/06/37-2018-Prohibition-on-the-Discharge-of-Exhaust-Gas-Scrubber-Wash-Water.pdf

EUROPEAN COMMISSION REPORT (2016): Allowed — no restrictions, but national authorities are of the position that open-loop scrubber discharge should be prohibited in
territorial waters and ports

ABS Report (2018): Prohibited in port waters

Correspondents Pandi Balt Ltd advised in August 2018 that washwater discharges currently allowed under regulations but likely to be prohibited in future

EUROPEAN COMMISSION REPORT (2016): Allowed — no restrictions (in accordance with IMO Washwater Guidelines MEPC 184(59)).

ABS Report (2018): Prohibited in territorial waters and ports

We understand Lithuanian authorities are studying whether EGCS wash water discharges have serious impacts on the marine environment or not. When results will be clear,
conclusions will be provided.

The Californian ARB OGV regulations stipulate only distillate fuels can be used to comply with the 0.1% sulphur limit Changeover to compliant distillate fuel (MGO or MDO)
prior to entering Californian waters

Discharge of exhaust gas scrubber washwater into Connecticut waters from any vessel is prohibited
VGP 2013: 6.5.9 Discharge of exhaust gas scrubber washwater into Connecticut waters from any vessel covered under the VGP or sVGP is prohibited.
This condition is necessary for compliance with CGS section 22a-427, Standards No.1, 2, 9, 12, 14, 15, and 24 of the CT WQS.

Additional requirements under VGP 2013 Section 6.6.

The State of Hawaii (Clean Water Branch) issued ‘Blanket Section 401" Water Quality Criteria (WQC). This covers 27 categories of effluent discharge from an applicable
vessel (EGCS washwater being one) that have received the best control or treatment into waters of the State of Hawaii incidental to the normal operation of the applicable
vessels

Abu Dhabi Ports Company Policy: Sludge generated from exhaust gas scrubber washwater discharge must not be discharged into port waters. Exhaust gas scrubber
washwater discharge may only be discharged in port waters if free from pollutants. Any exhaust gas scrubber sludge should be discharged from a vessel to an ADPC licensed
waste disposal contractor

http://www.adports.ae/wp-content/uploads/2017/01/20131003_Vessel-Discharge-Draft-C.pdf

Ban on the use of open loop scrubbers expected to take effect on 1 January 2020
https://splash247.com/singapore-bans-open-loop-scrubbers/

Source: North of England P&I Club and BIMCO 05.12.2018

Ha nocnegHen 74 ceccumn KomuteTta no oxpaHe okpyxatowen cpegbl MMO obcyxgancst Bonpoc BAMSHUS
NPSAMbIX COPOCOB NPOMbIBOYHOW BOAbI CO CKPYOOEPOB C OTKPLITbIM KOHTYPOM OYUCTKM Ha OKPYXKatoLLyto cpeay.

BbigBuranncb npeanoxeHusi 0 3anpeTe NUCNosfb30BaHUS OTKPbITbIX KOHTYPOB B 0COObIX 30HaxX OrpaHnYeHuns
Bbl6pocos MMO.



https://www.cdni-iwt.org/de/faq/divers/
http://www.dublinport.ie/wp-content/uploads/2018/06/37-2018-Prohibition-on-the-Discharge-of-Exhaust-Gas-Scrubber-Wash-Water.pdf
http://www.adports.ae/wp-content/uploads/2017/01/20131003_Vessel-Discharge-Draft-C.pdf
https://splash247.com/singapore-bans-open-loop-scrubbers/
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2. Kak cooTBeTcTBOBaTh TPpEeOOBaHUAM?
PewleHus1 cyaoBnagenbueB

CommCEsr
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Source: Wartsila 16
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2. Cyga ¢ YCTaHOBNEHHbIMU MY NJAaHUPYEMBbIMU K
YCTAaHOBKE CUCTEMAMMU OYNCTKN BbIXJIOMNHbIX ra3oB

Total number of ships with scrubbers (in operation and on order) Scrubbers by type Project type
3500

®Open ®Hybrid ®*Closed Unknown ® Retrofit ® Newbuild

3169 322132283229
2815

65
539
2500
2589
naan Bonee 30 TbiC. cynooB* B Mupe
OCYLLECTBNAKT KOMMEPYECKYHO
neartenbHocTb. [Nocne 1 auBapa 2020
o roga Bce cyda AOoKHbl OyayT
COOTBETCTBOBaTb TpeboBaHnam MO
no BblIbpocam oKcMaoB cepbl B
e aTtmocdoepy. 1o cambim
764 ONMTUMUCTUYHBIM MPOrHO3aM OKOJ10
10% cynos 6yayT ocHaLleHbI
= 2ys 389 CUCTEMAMM OYUCTKWN BbIXIOMHbIX ra3oB
245 . I (ckpybbepamun) B bnivkanume
107 HECKOJSTbKO JIET.
, 1 2 5 10 19 38 gug *_DWT21.000 T

2007 2008 2009 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

CynoBnagenbLbl OCTaBLUNXCA NPUMEPHO 27 TbIC. CyL0B MPUHSANN peLleHne UCNoSib3oBaTb HU3KOCEPHUCTOE
Tonnmeo (0.1% n 0.5%) Ha geHb BCcTynneHus TpeboBaHu No orpaHn4eHnto BbIGpOCOB OKCUO0B Cepbl B

aTMocdepy. B oTHOLEHNN YyCTAaHOBKN CUCTEM OYUCTKM BbIXIOMHbIX ra3oB (Ckpyb6epoB) Nno3nums

«WAIT-and-SEE» saBnsieTca Hanbonee nonynsipHoOM cpeaun cynosnagenbLeB.
Source: DNVGL Jan 2019 17
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3. MupoBoe noTpebdbrieHne cygoBoro Tonamea

7 Global Marine Fuel Consumption & Fuel Industry forecast
m-rsanNKo—

4.5 3 million barrel/day switch

4

» \
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*..
25
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

HFO m Distillate

Okosno 3 munnmoHoB b6appenen B aeHb (480 TbIC. TOHH B AeHb) HU3KocepHucToro Tornmea (0.1% &
0.5%) B3ameH BbicokocepHucTomy (3.5%) notpebyetcs nocne 01 auBaps 2020 roga ans

obecrnevyeHnss MMPOBOro CyJOXOACTBa

Source: Intertanko & Veritas Petroleum Services (VPS) l 8
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Million b/d

Million b/d
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3. MupoBoe noTpebdbrieHne cygoBoro Tonamea

Global Bunker Fuel Consumption In 2020

70
Slow steaming in 2011-14
6.0 as bunker fuel prices went
to 600 $/tonne
5.0 { : 1

2.3 mbd new distillate demand

0.72 mbd LSFO for blending

Scrubbers/Cheating in 2020: 1.0 mbd

00 | ' .
2010 2012 2014 2016
mBunker Fuel Oil 3.5% m | SFO for blending
Global Bunker Fuel Consumption In 2020
7.0
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5.0
4.0

3.0
2.65 mbd reduced
20 HSFO demand

10 Scrubbers/Cheating

1.0 mbd
2014 2016
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2018

2020

Distillate for blending

Million b/d
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Global Bunker Fuel Consumption In 2020

2.3 mhd additional
distillate demand

Marine Bunker Fuel Consumption
2018 to 2020 Comparison

>2 million barrels transition to low-sulfur fuel

2014 2016 2018 2020 2022 2024

Other
HING
Low-sulfur Marine Gas Oil
(0.1%)
0.5% Marine Fuel

mEGCS (Scrubbed Fuel)

m High-sulfur Fuel Oil
(<3.5%)

2018

2020
o Breakthrough.

Source: Breakthrough

Mo nHpopmaunmn PIRA-S&P Global okono 2.3 munnunoHos 6appenen B AeHb (365 TbIC. TOHH B AEHb)

HuakocepHuctoro Tonnmea (0.1% & 0.5%) B3ameH BbicokocepHucTomy (3.5%) notpebyeTtcs nocne 01 aHBaps

2020 roga ans obecneyeHnss MMPOBOIro CyaOXOAcCTBa

Source: DNB & PIRA Energy
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