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Methane Leakage MSC World Europa
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2-6-2023

Invisible hydrocarbon gases that likely include methane spew from the MSC World Europa
cruise ship in June. Source: Transport & Environment



FUGITIVE AND UNBURNED METHANE EMISSIONS
FROM SHIPS (FUMES)
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https://theicct.org/wp-content/uploads/2023/11/ID-64-%E2%80%93-FUMES-ships-Report-A4-60037-FV.pdf
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Figure 35. CO_-equivalent emissions based on the GWP of CO, and CH, emissions per engine
load bin using all measured emissions data.

https://theicct.org/wp-content/uploads/2023/11/ID-64-%E2%80%93-FUMES-ships-Report-A4-60037-FV.pdf



Carbon factor Approx. LCV* Specific carbon intensity

Type of fuel Cr (tCO,)/(tfuel) kJd/kg gram CO, / MJ
Diesel/Gas oil 3.206 42,700 75.1
Light fuel oil, LFO 3.151 41,200 76.5
Heavy fuel oil, HFO 3.114 40,200 115
Liquefied petroleum gas, LPG 3.015 46,000 64.4
Liquefied natural gas, LNG 2.750 48,000 57.3
Methanol 1.375 19,900 69.1
Ethanol 1.913 26,800 714

Tab. 1: Carbon factor and lower calorific values for different fuels, as defined by the IMO**

Note that LPG is a mixture of propane and butane, the values given here are for a 50/50 mixture.
The primary content of LNG, pure methane, has an LCV* of 50,000 kJ/kg.

* LCV = lower calorific value
** 2014 Guidelines on the method of calculation of the attained energy efficiency design index (EEDI) for new ships,

as amended by resolution MEPC.263(83) and MEPC.281(70)., IMO, 2017. MAN Energy Solutions

Managing methane slip
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Fig. 4: Methane slip of MAN’s ME-GI two-stroke DF engines at different

engine loads (the figures are given with a tolerance of + 0.1 g/kWh)

MAN Energy Solutions
Managing methane slip

Engine load [%]

Fig. 4, shows the levels of
unburnt methane in the
exhaust of MAN’'s ME-GI
two-stroke DF engine are
very low. Consequently,
MAN can point to an
effective solution to
minimise methane slip in its
two-stroke DF range and
quantifies and guarantees
methane slip levels in a
range from 0.2 -0.3 g/kWh
over the ME-GI engines’
load range.



LNG Cruise Ship

Liquified Natural Gas-powered

MSC World Europa was the first Liquified Natural Gas fueled ship in the
MSC Cruises fleet and features a new generation wastewater treatment
system, as well other technology to reduce the ship’s impact on the
environment. Another significant step forward in MSC’s commitment to
environmental stewardship.

MSC World Europa features advanced technology and brings MSC's fleet a
lot closer to our aspiration of “net-zero greenhouse-gas emissions our

fleet”.

The Liquified Natural Gas-powered engines ensure:
- 99% reduction of SOx emissions

- 85% reduction of NOx emissions

- 25% reduction in greenhouse gasses (GHG)

- Major elimination of particulate matter in exhaust

msccruises.com/int/our-cruises/ships/msc-world-europa



Measured Methane Emissions
MSC World Europa
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Full lifecycle greenhouse gas footprints for LNG expressed per mass of
LNG burned by the final consumer, comparing four scenarios where the
LNG is transported by different types of tankers. For each type of tanker,

scenarios are shown for shortest voyage times (bars to the left), average
vovadade times<s (center bars) and lonae<st vovaade times (bars to the riaht)



Climate Impact of Fuel

LNG is worse for the climate in the short-term than marine gasoil in three out
of four engine types that burn both fuels

® LNG converted using 20-year GWP factor @ LNG converted using 100-year GWP factor
Marine gasoill

Four-stroke low-pressure o o
Lean burn gas engine ( (]
Two-stroke low-pressure - o

Two-stroke high-pressure [T )
| | | | | | |
35 4.0 4.5 5.0 55 6.0 6.5
Tons of CO2e emitted per ton of LNG/1.15 tons of marine gasoil

Source: Transport & Environment

Note: Calculations include ‘well-to-wake' emissions and use methane slip factors for engine types
determined by the European Commission. The energy equivalent of 1 metric ton of LNG is about 1.15 tons
of marine gasoil.



CH 4 Measurements

Response Time (T,,-T,,): all from 0 to 2 ppm
< 2 seconds in Standard Configuration

< 3 seconds in High Altitude Configuration

Range: 0 to 100 ppm

—— Precision (10):

- 0.60 ppb at 2 ppm with 1 second averaging
0.25 ppb at 2 ppm with 5 second averaging

Maximum Drift: < 1 ppb per 24-hour period

Battery Cover

(right side] 002 Measurements

Power Range: 0 to 10,000 ppm

Button

Precision (10):

AC Power Cable
Connector

Display

3.5 ppm at 400 ppm with 1 second averaging

Air Inlet (top) and : 3
Outlet (bottom) 1.5 ppm at 400 ppm with 5 second averaging

licor.com/env/products/trace-gas/LI-7810

Ethernet Cable Connector
(With Dust Cover)



Methane Measurement Car Carriers
Bremerhaven, Germany
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CH4 [ppb]

Methane Measurement Mobile LNG Terminal
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axel.friedrich.berlin@gmail.com
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