A Risk alerts

Liquified Natural Gas which is primarily composed of Methane (CH,), although of fossil origin, has
gained traction as an alternative marine fuel owing to lower emissions of NOx and CO,, and negligible
SOx and Particulate Matter (PM).

CH, + 20, - CO, + 2H,0
« The combustion products of methane in air are carbon dioxide and water vapour, while formation of

Flammable Asphyxiant Cryogenic NOx is |.n.fluenced bY cgmbustlon temper.atures, SOx and PM could increase bzf\sejd on the pilot fuel.. .
Flamability, asphyxiation and cryogenic temperature are key characteristics of LNG requiring
consideration in system design and operational safety.

50 20 1000 950 50 50 -
0 - 39.1 40.2
. 800 40 40
- 600 30 30
100 450 20.8
-150 400 20 20
-200 -162
200 10 10
0 0 0
HFO LNG HFO LNG HFO LNG HFO LNG
Storage temperature (°C) Liquid Density (kg/m?) Energy Density (MJ/litre) Calorific Value ((MJ/kg))

DESIGN CONSIDERATIONS

LNG stored at -162°C is the preferred phase
condition, reducing the storage volume by 600
times compared with the gas phase.

The potential to generate NOx during
combustion and for ‘methane slip’ require
design considerations for mitigation.

LNG storage at -162°C requires insulated LNG leaks can rapidly form flammable
Storage storage tanks and complex monitoring, Flammability mixtures, requiring intrinsically safe system
& %af.‘ld"fqg and conditioning|systems to manage designs and safe placement of vent masts.
oil-off'.

LNG as a fuel requires systems designed for
cryogenic temperatures along with a Fuel At

Preparation Room (FPR),Tank Connection Ventilation
Space (TCS) and double-walled fuel pipes.

OPERATIONAL CONSIDERATIONS

LNG is typically lighter than air at ambient
temperatures, which should be factored into
ventilation design for areas at risk of leaks.

System Design

il

While having a narrow flammability range of
5-15%, LNG leaks can readily form flammable

Flammability mixtures requiring safe work protocols of
inerting and gas-freeing.
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Ig[;ﬁ;féﬁjdbﬁgsh%?gfgha;rfggtl c?rt iné?rg c? can LNG leaks can result in invisible vapor clouds
Temperature contact, requiring procedural and engineering Vapour Clouds that may move undetected and ignite upon

: When LNG of differing densities are mixed, the
Handling potential for ‘rollover’ and consequent ‘boil-off’
requires consideration during bunker planning.

controls to prevent inadvertent contact. contact with an ignition source.

LNG bunkering requires measures to protect
against thermal shock, accidental releases
and the build up of static electricity and/or
flammable mixtures.

LNG leaks into confined spaces rapidly
Asphyxiation vaporises to displace air, creating an

es to di Bunkering
asphyxiation risk.
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COMMERCIAL CONSIDERATIONS REGULATORY CONSIDERATIONS
- For a similar storage capacity, the lower energy density of LNG will = IGF Code - International Code of Safety for Ship Using Gases or
reduce the endurance of the vessel but is partly offset by its higher Other Low-flashpoint Fuels

calorific value.

= |IGC Code - International Code for the Construction and Equipment of

* The calorific value of LNG can differ due to composition and with Ships Carrying Liquefied Gases in Bulk (for LNG cargo used as fuel)
weathering, this should be taken into account in voyage planning.

» The established LNG supply chain benefits its case for a marine fuel.

CREW SAFETY CONSIDERATIONS

= Awareness on the exposure risks to LNG and training on first aid = Understanding Personal Protective Equipment (PPE) protocols
measures. particularly the risks of asphyxiation and cryogenic temperatures.

= Awareness of the cryogenic characteristics of LNG, with direct or = Awareness of safety protocols for access into designated controlled
indirect contact having a potential of frostbite. spaces such as the FPR and TCS.

= Awareness of the flammaubility risks of LNG and its influence of safe
working practices including during bunkering and open-up inspections.
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