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LNG as a fuel 
Future & safety ïLNG application & bunkering guidelines in the light of 
DNV GLôs Recommended Practice (DNVGL- RP- G105)
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Transport Week Conference GdaŒsk 2018 
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There are currently 248 confirmed LNG fuelled ships, and 110 
additional LNG ready ships 
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Excluding LNG carriers and inland waterway vessels
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Hyundai Mipo delivers worldôs first LNG- fuelled bulk carrier to 
Ilshin
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The 50,000 dwt 
bulk carrier has also 
been verified to be 
in compliance with 
the International 
Gas Fuel (IGF) 
Code.

The vessel is 
equipped with a 
high manganese 
LNG fuel tank. The 
Type óCô LNG tank 
with a capacity of 
500mį, is located 
on the aft mooring 
deck.
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Gaining market share rapidly for trucking as wellé..

Á> 1500 truck

Á> 120 LNG fuelling stations

ÁTotal number of refuellings > 35.000

ÁTotal amount of LNG sold > 3.500.000 kg

ÁTotal distance > 17.500.000 km

4 Source: NGVA / Blue Corridors project
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LNGi portal

5



DNV GL É 2017 05 March 2018

LNGi provides all needed information to keep you on top of LNG 
bunkering for ships
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VMap of LNG bunkering infrastructure 

with detailed project data

VHeat map and vessel positions of LNG 

fuelled fleet operating area using AIS

VDetailed statistics of LNG fuelled 

fleet development

VScrubber + alternative fuels overview

VLNG related studies and publications

LNGi - Comprehensive insights on worldwide LNG bunkering availability 

and market data on LNG as fuel for ships 

Heat map Vessel positions

The heat map and vessel positions are based on AIS data from 

01.01.2016 -11.01.2016 
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All types of LNG supply facilities are being developed*
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*Some locations have several types of facilities, which is why the number of facilities is higher than the number of location s.

Å Local storage ïAn intermediary LNG storage 

Å Tank to ship bunkering ïA local storage where an LNG fuelled ship can bunker directly from shore

Å Truck loading facility ïA terminal where LNG trucks can load LNG

Å Bunker Ship loading facility ïLNG terminal accessible by small LNG carriers

Updated 9 December 2016
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End - use safety of LNG
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LNG has significant quality variations across the globeé.

9

ÁLNG is produced at different locations around the world.

ÁDue to differences in natural gas sources, production 

technologies and the target markets for the LNG, the 

composition may vary substantially

Origin Nitrogen

N 2 , %

Methane

CH 4 , %

Ethane

C2H 6 , %

Propane

C3H 8 , %

Butane

C4H 10 , %

Australia ïDarwin 0.1 87.64 9.97 1.96 0.33

Algeria ïSkikda 0.63 91.4 7.35 0.57 0.05

Algeria ïArzew 0.71 88.93 8.42 1.59 0.37

Brunei 0.04 90.12 5.34 3.02 1.48

Egypt ïIdku 0.02 95.31 3.58 0.74 0.34

Indonesia ïBadak 0.01 90.14 5.46 2.98 1.40

Indonesia ïTangguh 0.13 96.91 2.37 0.44 0.15

Libya 0.59 82.57 12.62 3.56 0.65

Nigeria 0.03 91.7 5.52 2.17 0.58

USA - Alaska 0.17 99.71 0.09 0.03 0.01

Bio LNG ~ 100
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Challenges of delivering fit - for - purpose gas for end users

Different calorific values based on domestic 
appliances 

LNG has significant quality variations 
across the globeé.

é.where gas end- use is a local market 
with specific composition requirements 
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10
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The quality of commercially available LNG varies significantly 
across the globe

11
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Example ïJanuary 2016:
LNG import on hold due to not meeting specifications

12

ñWe are not buying gas from the U.S. at 
the moment, because the gas they are 
offering at the moment does not meet 

specifications needed for our gas 
distribution system ò

ñU.S. LNG is currently much more 
calorific than the Russian gas for which 
Lithuaniaôs current gas transmission 

system has been built ò
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Weathering of LNG due to boil - off in LNG distribution chain 

13

Component Boiling point
( C̄)

Nitrogen -196

Methane -162

LNG - 163

Ethane -88.5

Propane -42

Butane -0.5

ÁA key issue in LNG transportation is the 

generation of Boil -Off Gas (BOG). 

ÁThe ñboil-offò of the volatile components 

in the LNG stored leads to a change in 

composition of LNG

Boil -off rate depends on:

1. Gas composition of the LNG

2. Temperature of the LNG 

3. Heat transfer rate to the LNG through the tank

4. Residence time of LNG in the chain

5. Operating pressure

6. Motion



DNV GL É 2017 05 March 2018

BOG generated during loading and un - loading processes

BOG generated during loading 

process

ÁVapour return from shipôs tanks.

ÁHeat transferred to LNG by loading 

pumps.

ÁHeat leak into LNG from pipes and 

equipment.

ÁCooling down of the shipôs 

manifold and loading arms.

ÁCooling down of jetty lines prior to 

loading if not continuous.

ÁMixing of loaded LNG with the 

initial amount of LNG (heel).

ÁCooling down of shipôs tanks if 

necessary.

14

BOG generated during unloading 

process

ÁVapour return from shipôs tanks.

ÁHeat transferred to LNG by loading 

pumps.

ÁHeat leak into LNG from pipes and 

equipment.

ÁCooling down of the shipôs manifold 

and loading arms.

ÁCooling down of jetty lines prior to 

loading if not continuous.

ÁMixing of loaded LNG with the initial 

amount of LNG (heel).

ÁCooling down of shipôs tanks if 

necessary.
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Risk of delivering ñoff specò LNG in LNG value chain

15

Supply
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LNG as a transportation fuel

16
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Characterization for LNG, gasoline and diesel

17

Octane number Cetane numberMethane number

Currently : No European or world -wide standard for LNG as a fuel (CEN /ISO)

Gasoline DIESEL
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Determination of methane number is critical to safeguard the 
vehicleôs safety (only relevant for Otto engines)

ÁThe knock resistance of LNG is characterized 

by the methane number, which is similar to 

the octane number used in gasoline engines

ÁThe global variation in methane number is 

more than 32 points

ÁThe occurrence of engine knock leads to 

significant loss of performance (power 

reduction), engine shutdown and potential 

damage

ÁKnowledge of the knock characteristics of 

LNG fuels is crucial for suppliers and traders 

to provide reliable and efficient products and 

for the end user to secure optimal engine 

operations.

ÁDNV GL developed a fundamentally correct 

method to characterize gaseous fuels (PKI 

Methane Number)
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Matching fuels and engines

ÁHigh performance and high efficiency 

(automotive) engines require high 

methane number (similar to Octane 

Number fuel)

ÁEngine spec examples:
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ÁIf Methane Number is fixed at 80, almost 90 % of LNG downloaded in 

Europe does not match fuel specification, except if this is previously 

treated (not easy and expensive).
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LNG as a fuel - PKI Methane Number Calculator

20

Together with the partners below DNV GL is developing dedicated Methane Number 

algorithms for different engine classes for LNG (Truck, Marine and CHP engines):

Screenshot
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Key performance characteristic: Knock resistance of LNG

21

Knock resistance PKI Methane 
Number
The correct characterization of 
knock resistance guarantees 
that LNG and engine are 
matched for optimum 
operation

The occurrence of engine 
knock can lead to loss of 
performance, engine shutdown 
and damage

Maintain  
performance

A characteristic of the LNG; its 
tendency or resistance to cause 
engine knock

Now available from DNV GL: the PKI Methane Number 
calculator to characterize the knock resistance of LNG

https://www.dnvgl.com/oilgas/natural -gas/fitness - for -purpose -of- lng -pki -methane -number -calculator.html

https://www.dnvgl.com/oilgas/natural-gas/fitness-for-purpose-of-lng-pki-methane-number-calculator.html
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LNG billing by energy content - The RP describes several options 
to determine mass directly or indirectly

22
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DNV GL Recommended Practice (G105) for 
LNG Bunkering 

23
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The scope of work includes guidance on risk management, fiscal 
metering, the bunkering organisation and functional and 
operational requirements for securing global compatibility 

24

LNG bunkering organisation, SMS and Risk Management

Fiscal metering, 

functional & operational 

requirements, safety zone
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The RP G105 provides guidance on development and implementation 
of a measurement system for QUALITY and QUANTITY of LNG 

ÁThe measurement system ensures transparency in billing and safeguards both 

safety and fitness for purpose for using LNG as a fuel. 

ïThe energy content and essential properties of the transferred LNG shall be 

determined. 

ïThe receiving ship must be able to rely on the specification of fuel quality for 

safe use.

ÁThe cost associated with implementing a measurement system should be 

proportional to the financial risk involved. 
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