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FuelEU maritime GHG intensity Targets EU ETS introduction timeline
2023 2024 2025 2026 2027 2028

onwards
2% 6% - 0 210 -62Y 3
2% -6"% -14.5% 31% 62% 80% Ship sizes and type
v Cargo/passenger ships (5000+ GT) S
! ?‘ . Offshore ships (5000+ GT) ]
' " Offshore and general cargo ships (400-5000 GT)

Greenhouse gases
Carbon dioxide (CO,)
Methane (CH,  and Nitrous oxide (N,0)

2025 2030 2035 2040 2045 2050

General targets: Establishes limits on the annual —

average GHG intensity of the energy used on-board. % of emissions included in ETS scope . 100% 100% 100%
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«+ABS Academy
Biofuels as Marine Fuel
What are the top three advantages of biofuels as marine fuel?

* Biofuels are similar to existing marine petroleum fuels. Therefore, very little
modifications are required to the existing vessel equipment and
infrastructure.

e Using biofuel blends can lower the life cycle carbon emissions with no
change to a vessel’s equipment or operating profile.

* Technology and infrastructure currently exist and are capable of supporting
the ramp-up of biofuel demand.



Handling of the use of biofuels on ships

Possible issue Recommended countermeasure
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+ABS Academy

Methanol as Marine Fuel

What are the top three advantages of methanol as marine fuel?

Methanol is shipped globally as a commodity and therefore already has infrastructure
and supply chains in place to support ports around the world.

Biomass and biogas from landfills and wastewater treatment can be used as feed stock
for the production of methanol, allowing it to be a potential carbon-neutral fuel when
produced through a renewable source.

In November 2020, the IMO approved the interim guidelines for the safety of ships using
methyl and ethyl alcohol as fuel, which provide detailed goal-based and prescriptive
requirements for the use of methanol as fuel, and even includes a risk assessment
requirement.
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Fire Prevention

With methanol, it is more cost efficient to control the vapor inside the tank than the vapor emitted from
the tank.

A gas detection system detects a leakage, provides both toxicity and flammability warnings, and sounds
an alarm before reaching toxic levels or the lower flammability limit.

Fire Protection

For fire integrity, fuel tank boundaries are separated from machinery spaces of category A

and other high fire risk spaces by a cofferdam of at least 600 mm, with insulation of not less than A-60
class.

Where fuel tanks are located on an open deck, there should be a fixed firefighting system of alcohol-
resistant foam type.

When fuel storage tanks are located on the open deck, isolating valves are fitted in the fire main to isolate
damaged sections of the fire main.

Suitable detectors are selected based on the fire characteristics of the fuel and their ability to detect
methanol fires.

Hazardous Areas

The probability of explosions can be reduced to a minimum by decreasing the number of ignition
sources, reducing any likelihood of ignitable mixtures forming, and using certified-safe type electrical
equipment.

All hazardous areas should be inaccessible to passengers and unauthorized crew.




%ABS Academy

1. Safety Operations

2. Hazard Prevention

3. Health and Safety Precautions
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5. Emergency Response

6. Pollution Prevention

Properties and Characteristics
Methanol-Fueled Vessels

Fuel and Fuel Storage Systems Operation
Safety Management

* Methanol-Fuel Hazards

* Hazard Controls
+ Methanol Safety Data Sheet Review

« Gas Measuring Instruments

« Safety Equipment and Protective Devices

« Safe Working Practices and Personal Shipboard Safety
« First Aid

Carry Out Firefighting Operations

Respond to Emergencies

Prevent Pollution
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Layers Legends K
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Operating
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Operating
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Layers Legends

Frocessing Flants

o1 0-172 MMCf/d
B  173-1,000 MMCf/d

B o01-5927Mmcid

NGL Pipelines -
Planned/Under
Construction

NGL Pipelines-
- Planned/Under
Construction

NGL Pipelines - Operating
Unknown Diameter
—  2-7inch
= 8-13inch
e 14-24inch
-— 30-42inch

Shale Plays

D Shale Plays

AN
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FOC plan Tons LCV (MJ/KG) | WtW (gCo2e/MJ) Energy (M)) Energy(MJ)*WtW (g) | Energy(MJ) with FuelEU
=
1. International voyages HFO 827,620 40.5 91.64 33,518,610,000 3,071,645,420,400 B ’ﬁ%z 16,759,305,000
2. EU inside MGO 68,667 42.7 90.67 2,932,080,900 265,851,775,203 -
2025-2029 F & & 91.56 36,450,690,900 3,337,497,195,603 19,691,385,900
89.34
For IE 89.34 g Co2/M! —FEMIBIBRR Ratio Switch to B100
1. International voyages HFO 401,408 40.5 91.64 16,257,006,310 | 1,489,792,058,213.29 0.97003
B100 13,575.64 37 14.9 502,298,690 7,484,250,486.71 0.02997
eq B30 45,252 89.34 16,759,305,000 1,497,276,308,700
2. EU inside MGO 67,462 42.7 90.67 2,880,613,728 261,185,246,748 0.98245
B100 1,391 37 14.9 51,467,172 766,860,858 0.01755
eq B30 4,637 89.34 | 261,952,107,606
Total required eq B30 49,889 89.34 19,691,385,900.00 1,759,228,416,306
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FOC plan Tons LCV (MJ/KG) | WtW (gCo2e/M)) Energy (M)) Energy(MJ)*WtW -(g) i Energy(MJ) with FuelEU
1. International voyages |HFO 827,620 40.5 91.64 33,518,610,000 3,071,645,420,400 % %52 16,759,305,000il
2. EU inside MGO 68,667 42.7 90.67 2,932,080,900 265,851,775,203
91.56 36,450,690,900 3,337,497,195,603 19,691,385,900
89.34
For IE 89.34 g Co2/M! —FMIBY AR Ratio Switch to LCF
1. International voyages HFO 402,223 40.5 91.64 16,290,028,137 1,492,818,178,504.60 0.97200
e MeOH 23,581.75 19.9 9.5 469,276,863 4,458,130,195.40 0.02800
89.34 16,759,305,000 1,497,276,308,700
2. EU inside MGO 67,542 42.7 90.67 2,884,037,687 261,495,697,083 0.98361
e MeOH 2,414 19.9 9.5 48,043,213 456,410,523 0.01639
89.34 261,952,107,606
Total required e MeOH 25,996 89.34 19,691,385,900.00 1,759,228,416,306
€ D RE"E2%589.34g 0 wILG WAL AHE LY T N9F HRAE 2k hFuelEUHE A P -
B b — Ldeg h 2E167.67RMI 0 d HFO™97.2% 1 vt 5 4£162.97MJ » H 1 4.69MId 5 X ¥l B % o

BN 2F29.327MJ 0 4 MGO 1 98.36% ik vt jj 4£28.8 mMJ - B is 0.48TmMJd i B o
% 11e Methanol K& 5 25,9967 7 /& & R 2% DR 7 f o
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