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(Source: https://www.imo.org/en/MediaCentre/HotTopics/Pages/Cutting-GHG-emissions.aspx )
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(1) EEDI: Energy Efficiency Design Index    (2) EEXI: Energy Efficiency Existing-ship Index    (3) CII: Carbon Intensity Indicator    (4) ETS: Emissions Trading System

 Technical & Operational Measures (EEDI/EEXI/CII)     Basket Measures (Technical & Economical Measures)

 CO2 Emission (EEDI/EEXI/CII)     GHG (CO2, CH4, N2O) Emission (GFS, ETS, FuelEU)

 Tank to Wake Emission (EEDI/EEXI/CII/ETS)  Well to Wake Emission (GFS, FuelEU)

 Individual Vessel  Individual Vessel and Fleet Management

(Source: https://www.imo.org/en/MediaCentre/HotTopics/Pages/Cutting-GHG-emissions.aspx )
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- 6.5% of fleets use alternative fuels

- 51.3% of ordered ship select to use alternative fuel

: LNG fuel-powered ships occupies 40.3% of total ship order

- The order of methanol fueled ship increases 

Methanol-fueled Container Carrier
(’23.09 delivered, Maersk/HD HHI)
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’40 ’50~’30’20

Fuels

 LNG
 LNG + Alternative Fuel
 Methanol
 Ammonia
 Hydrogen

Technologies

 Energy Saving Devices
 GHG Reduction Systems 
 Electric Propulsion

(Source: DNV Maritime Forecast to 2050)
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Methanol

LNG

Green Ammonia



• Most Feasible Solution on Today

• Energy Saving Measures for overcoming Energy density

• CO2 / Methane Capture for Green credentials

• Extension to zero-emission fuels (Bio-LNG, H2 mix)

World’s 1st LNG DF large Container (’20)

180K LNG DF Bulk Carrier (’20)

Engine Mounted Generator

CO2 Capture/Reduction

Wind assisted propulsion

Record of HHI Group

Methane Slip Reduction System

Prolonged Use, Possible

Air lubrication system

Mixed Combustion Engine

World’s 1st LNG DF Aframax tanker (’18)

Energy Saving Devices 

GHG Reduction Systems Mixed Combustion
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• Mature technology similar to conventional HFO. Need to be scaled-up.

• 11% CO2 reduction /w methanol (TTW) + additional emission reduction (PM/Smoke, SOx, NOx) 

• Extension of green-fuel supply chain is the main key factor (Bunkering infrastructure)

• World’s 1st methanol fueled container carrier was delivered in Sep. 2023

(1) GTB: Green Technology Bank

<Maersk’s Strategy for Green Methanol Supply >
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20232016 20242022 2025

1st ME-LGIM production
(6G50ME-B9.3-LGIM in HD HHI, 2015)

20 sets of M/E Delivered
(6G50ME-C/B9-LGIM, until 2022)

World 1st large size engine delivery
(8G95ME-LGIM, 2023.04)

2-Stroke

4-Stroke

1st delivery of XDF-M
X92DF-M (2Q, ’25), X82DF-M (4Q, ’25), 
X62DF-M (2Q, ’26), X72DF-M (4Q, ‘26)
X52DF-M (2Q, ‘27)

Type Approval Test
(H32DF-LM, 2022.09)

1st Vessel Delivery
(H32DF-LM, 2023.07)

Type Approval Test
(H32DFP-LM, 2023.06)

Type Approval Test
(H22CDF(P)-LM, 2023.12)

Type Approval Test
(H25DF(P)-LM, 2025.12)
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• Ship and outfitting (equipment) system considering ammonia’s toxic, low viscosity.

• Ammonia is difficult to ignite and, to be solved in engine side.

• Ship yards are preparing LFSS, toxicity control system, and EGCS solutions

• First full-package of ammonia fueled ship will be got ready in 2024

• EPS-HHI signed MOU for Ammonia DF gas tanker delivered as early as 2025.

• World 1st Ammonia fueled LPG Carrier was ordered on Oct. 2023.
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2-Stroke 4-Stroke
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Hydrogen Engine 

• Availability, infrastructure, energy density, technology and price should be improved.

• The performance of LNG-H2 dual fuel engine was confirmed in May, 2023.

• LNG-H2 dual fuel engine can be applied to liquefied H2 carrier by using BOG as fuel.   

• H2 engine will be got ready in 2025.  

LH2 Carrier

Development in 
2025

Sales release in 
Dec., 2025

Development of liquefied H2 carrier

Hydrogen Dual-fuel Engine Hydrogen Engine
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• Abt. 0.5~1.5% FOC saving
• Easy Installation

• Abt. 1~2% FOC saving 
• Eliminate the hub vortex

• Abt. 2~6% FOC saving 
• Most effective

• Abt. 2~3% FOC saving 
• Recommend for slow steaming vessel

• Abt. 5~8% FOC saving 
• Reduce the frictional res.

• Abt. 2~3% FOC saving 
• Recommend for slow steaming vessel
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 High-activated oxidation catalyst at low 
temperature
 High durable catalyst based on engine 

integrated regeneration system against to H2O 
and SOx poisoning

High activation catalyst

Reasonable regeneration

 Requires high-efficiency solvent and energy 
recovery technology
 Under development for Compact and Minimized 

Design

Methane oxidation catalyst systemOn-board CCS
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(Source: https://www.sphericalinsights.com/reports/electric-ships-market )

- CSIC’s Electric Propulsion Liner (2022)

: World’s Largest 7.5MWh LFP Battery (CATL)

- Application of Chinese Battery and Converter

- Amogy Ammonia Power Solution’s Tug Boat

(2023 Sea-trial)

- Ammonia, 600kW PEMFC, 400kWh Battery

- World’s First DNV AiP

Europe

중국

- KHI’s Electric Propulsion Product Carrier (2022)

: 3,480 kWh Lithium-ion Battery

- PowerX plan to build a power carrier (2025)

China

Japan

World’s largest 40MWh
battery-electric ferry (2025)

https://www.sphericalinsights.com/reports/electric-ships-market
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