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Potential Decarbonisation Scenario: Implications For Ordering

i ial i i ina?
What is the potential impact of meeting the carbon targets on contracting? gﬁﬁﬁi’%*ﬁ%ﬁﬁ'ZOSOE IJ_'_I tt>%it§'J
Shipyard Output Share, % GT - Shipyard Output Shares (Deliveries 2020-2050) 79%
100% - - Qil Fuelled | LNG Fuelled | Zero-Carbon Total 0o
e e, N sws | wms  mow i
0% LNG-fuelied vessels  deliveries fall. LNG-fuelied share of deliveries peaks m.GT 395 a4 73 2012 By 2025, zero carbon contribute 78 percent

€ 2030 a5 ransition io zZero-carbon vessels

—A commences. % 20% 42% 8% 100% @ of marine energy.
80% A

-

Al

70%

60%

LNGF it 7 2030 4F (5 £k ik 2 Tl

securtort s shre o 2970%, 2050LFR&{EZE21%,
LNG contribute 70 per cents by 2030 and

2030s: Rale of decline in oil
50% fuelied gelivenes temperad by
fncreasing uptake of ESTs and

_ continued €0’ improvements.
40% LNG share begins fo fafl as zero-
carbon technologies deveiop and

0% become more accessibie \‘\/‘ fa” tO 21% by 2050
20% Ol Fuzlled @
10% | NG Fuelled
= Zero-Carb 24 N \47 N h
—_ @ HERLOH G LB ERER, Tt
0%
g8 fggEgfggegggegagggeggegdgidggis 2030 FBEZE30%, 2050F#HEHE
Source: Clarksons Research. Based on ‘Potential Solution’ scenario as outlined in previous slides. {—E
o

B Jalsors TSR ST 050 | 207 o The proportion of conventional fuel will

* Source: Clarksons Research decrease, which is expected to be
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Potential Decarbonization Scenario: Operational vessels

Fleet Development, m. GT HFO/MDO/MGO T %}Lﬁk/$ IJ—_—l t[:;l—f EB%'TEE 2030
2,000

oo =——0il Fuelled Fleet ﬂi |J_'_| tté"] 74%, 2050&5& _—?:30%,

i —| NG Fuelled Flest

1,600 ===Zero-Carbon Fleet The proportion of conventional fuel will decrease year by
1,400 year, from 74% in 2030 to 30% in 2050.

’ LNGREME A iy EEFH R B FE R, 20304 L4
1,000 Zero-carbon: 35%

e 2o 25%, 2050EE4Y 5 35%;

oo Oil: 30% The increasing rate of LNG fuel decreases, accounting for

- about 25% in 2030 and 35% in 2050.

200

S T I E ITEI I T It BRHMBI2030E AR, FHEEMEEK, 1
RRRIRRERE SERRSEEE8E8&8R% &  *Source: Clarksons Research R
1120504 & EE £935%.
Average Vessel Speed, Knots Fleet Shares in 2050 CO2 Intensity Ttgz:;lgz Zero carbon fuel will be applied in 2030 and increase
Scenario
Oil Zero- ; ; ;
EIEIENEFAEAEAEIEIRTE oo

P t t I 0, 0, 0, 0, 0, 0,
s‘;ﬁ:‘l;" 13.0 30% 35% 35% 57%  79% 53%
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Energy use and projected fuel mix 2018-2050 for the simulated IMO ambitions pathway with main focus on design requirements

Units: EJ/yr

14 Liquefied methane

LSFO or MGO (bio/electro)
) . PG 2‘7 tPG

; : : i NG Advanced 1% Hydrogen
10 : : i } i biodiesel 19

8 8 2 8 8 [ Liquefied 4% °

methane °

(bio/electro)

Electricity
Il Hydrogen from grid
I HFO and scrubber 7%

Electricity from
grid

Il Ammonia

I Advanced

2020 2025 2030 2035 2040 2045 2050 biodiesel HFO and
scrubber

10%

2050, TEIRARIHPEARE SRS, 2925%, (2050, NH3, 25%)
SHMBATSHREMAREARS, Z2050FX 1%, (2050, H2, 1%)
LNGTE2050F HEE £ 441%, BARZIFMLNG, (2050, LNG, 41%)
L BIRELE2050FE 89 EE 29 520%, (2050, fossil fuel, 20%)

DNV-GL, MARITIME FORECAST TO 2050Energy Transition Outlook 2019
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O TEHHEBUAR] Zero-carbon fuels RIS

(*HFO)
e Volume (*HFO)
ilt)E3 | EHESES | 14.5/350par \
pressurization | Compressed H2
|
- ! . )
- B —| BRES | 47/.253C . g
H iR J— liquification | Liquefied H2 Hydrogen
' Electrolysis |
4 y | AEmhARsay - LOHC 5.6~6.1/B Gunloadi
Renewables LOHC |Oading : g’ ’ ’ Slunloading ~
0,8
S ss@f iz Sz [ = 25/ 330 } 8
=TTy T o= N2 from air + Haber-Bosch ) Ammonia A i
I( \l_:l =SS ‘I H2 g:a mmonia
B+iEs I e e = = -
I I . -
. ‘, | sweices ) o B (@) ST ERER ) o A
—_— - + rogenation < Syn- Methanol
o L B o JpE— ot
—_— - - N
B T byrolysis - cos | . BEE (SAMR) REE _ 2 __[TERFE ) 23162 . &R
R - CCS + methanation | | _Syn.Methane %*}I_
—_— TR . I === synthetic
= ) mames _. BEE (25/4nR) +BEAR L0 ammwm | els
. CCS + Fischer-Tropsch : L _ Syn.Diesel ) D
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Comprehensive comparison of zero-carbon fuels

HE it %7 HeE HEBUpRARTEE
el SE i ff2dE  =E =g 71 (#83FHFO Tier 1) %
Fuel type LHV Energy Tank Supply Emission reduction
density size pressure Compared to HFO Tier Il
MJ/kg MJ/L *HFO bar SO, NO, PM
(= o,
= (-253%C) 1200 85 47 - 100 - 100
Hydrogen(-253°C)
g2l (_3300) 18.6 12.7 3.5 80 ~100 - Sl
Ammonia(-33°C) 00
FEZ (65°C) 19.9 14.9 26 10 90-97  30~50 90
Methanol(65°C)
LNG (-162°C) 50.0 21.2 2.3 300/15 90~99 20~30/80 90

H 15

Availability

25

Economy

AR

Technicality

IRMRME
Environment
Friendly

FEz s =

Methanol | Hydrogen | Ammonia

rh

average

& &
average average
& &
average average
rh
average
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“Carbon peak and carbon neutral” target and IMO preliminary greenhouse gas reduction trategy accelerate

the development of Marine fuel to low carbon.

® |INGEHIZHANIARZEEMARIRHEEA ERTFE,

LNG is still the mainstream means to reduce ship carbon emissions in the short and medium term.
— > /.A< y— s 3] : A3 /-3; Ab_,ﬁ_'\ /AC'IA:T .

o FEFREMERTEABMARK, RETZERS,

Ammonia and methanol have lower cost and higher energy density than hydrogen fuel.

® NGEMEZR TANEERTAEZFMMN.

From a comprehensive point of view, ammonia fuel is more suitable for large ocean-going ships.



