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Motivation
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Methane is a powerful greenhouse gas driving climate change.

The use of methane (LNG) as a marine fuel is rapidly growing.

Regulations on methane emissions from ships are coming.

Real-world methane emissions from LNG-fueled ships are poorly understood.



Plume Campaign
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Sniffers were mounted to drones and 
helicopters
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Measured 45 plumes from 34 ships in Europe 
and Australia
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Four engine combinations

LBSI
• LBSI ME
• Diesel AE
• 2 ships
• 2 plumes

H2L4
• HPDF 2S ME
• LPDF 4S AE
• 2 ships
• 3 plumes

L2L4
• LPDF 2S ME
• LPDF 4S AE
• 12 ships
• 18 plumes

L4
• LPDF 4S ME 

& AE
• 18 ships
• 22 plumes
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Main findings

L2L4 >10% main engine 
load emitted the lowest 
ship-level methane slip.

L4 emitted the highest 
methane slip.

LBSI & H2L4 require more data.
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On-board campaign
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Measured the Aurora Botnia ferry between 
Finland and Sweden
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Built 2020; 
in service 2021

4x 4.8 MW LPDF 
4-stroke engines

2 MWh battery



Sensors measured exhaust in the stack 
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Main findings
Lowest methane slip was 
measured at ≥ 50% engine load 
(2-3%)

Higher, more variable methane 
slip was measured at <50% 
engine load (4-7%)

NOx was 18 g/kWh near 10% load 
compared to 1.8 g/kWh near 75% load.

Simultaneous drone/stack measurements 
of CH4-to-CO2 ratio had a correlation (r) of 
> 0.95.
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Fugitive campaign
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Drone-mounted sensors measured methane while 
LNG carriers were unloading LNG in Europe
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Flux wall

Target source



Main findings

Unloading large LNG carriers 
can result in fugitive 
methane emissions of 24–
40 kg/h, including 8 kg/h of 
methane slip from their 
LPDF 4-stroke engines.
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Policy Recommendations
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EU and IMO policymakers should consider increasing the default methane slip value 
for LPDF 4-stroke engines from 3.1% (EU) or 3.5% (IMO) to at least 6%.

EU policymakers should consider requiring LNG-fueled ships to plug into shore power 
or otherwise eliminate their at-berth emissions. 

EU policymakers should consider requiring monitoring, reporting, and verification
of methane emissions at LNG storage and refueling points. 

IMO policymakers should consider adding a low-load test point to all engine 
emission certification test cycles. 



Questions?
bryan.comer@theicct.org 
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Trends in LNG-fueled fleet by engine types
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LNG consumption by engine type 
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Global LNG fuel consumption 2012-2017 EU MRV LNG fuel consumption 2018-2022



Ship-level methane slip measurements
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