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Disclaimer

Thispresentation(the "Presentation")hasbeenpreparedbyLNTMarine("the Company").

ThisPresentationhasbeencompiledby LNTMarine in goodfaith from sourcesbeleivedto be reliableand includesand is based,inter alia,on forward-lookinginformation
andstatementsthat aresubjectto risksanduncertaintiesthat couldcauseactualresultsto differ. Thesestatementsandthis Presentationarebasedon currentexpectations,
estimates and projections about global economic conditions, the economic conditions of the regions and industries that are major markets for LNTMarine. These
expectations,estimatesandprojectionsare generallyidentifiableby statementscontainingwordssuchas"expects","beleives","estimates","plans","anticipates"or similar
expressions. Important factors that could causeactual results to differ materially from those expectationsinclude,amongothers, macro economicfluctuations,inflation,
interest rates,rent levelsandsuchother factorsasmaybe discussedfrom time to time in the Presentation. All forecastsandforward lookingstatementsareentirely thoseof
LNTMarine, and shouldnot be relied upon as havingbeen authorizedby any other person. While all reasonablecarehasbeen taken to ensurethat the facts herein are
accurateand that the forecasts,opinions,expectationsand other forward lookingstatementsstatedherein are reasonable,ther canbe no assurancethat the assumptions
and expectationson which they are basedare correct. Shouldone or more of these risksor uncertaintiesmaterialise,or shouldunderlyingassumptionsprove incorrect,
actual results may vary materially from those describedin this document. LNTMarine does not intend, and does not assumeany obligation, to update or correct the
information includedin this Presentation. Theremayhavebeenchangesin matterswhichaffectLNTMarinesubsequentto the dateof this presentation. Neitherthe issuenor
deliveryof this Presentationshall under any circumstancecreate any implication that the information containedherein is correct as of any time subsequentto the date
hereof or that the affairsof LNTMarine hasnot sincechanged,and LNTMarine doesnot intend, and doesnot assumeanyobligation,to updateor correctany information
includedin this presentation.

NeitherLNTMarinenor anyof its respectivedirectors,officersor employeesis makinganyrepresentationor warranty,expressedor implied,asto the accuracy,reliability or
completenessof the Presentation. No personacceptsany liability whatsoeverfor any losshowsoeverarisingfrom the useof this Presentationor its contentsor otherwise
arisingin connectiontherewith. Anyinvestmentor aquisitionwhichyoumakeshouldbebasedon suchinvestigationsasyouconsdiernecessary.

Thecontent of this Presentationare not to be construedaslegal,business,investmentor tax advice. Eachreceipientshouldconsultwith its own legal,business,investment
andtax advisorasto legal,business,investmentandtax advice. Thepresentationis subjectto Singaporelaw, andanydisputearisingin respectof this Presentationis subject
to the exclusivejurisdictionof the Singaporecourts.
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ÅSmallerimporters,togetherwith IndiaandChina,will acceleratethe shift from coalto naturalgas.

ÅSmallerimport nationsareprojectedto accountfor 31%of the globalconsumptionby 2030.

Source: BP Energy Outlook, McKinsey (2017) and Bloomberg New Energy Finance (2017)

Population growth and urbanization,
especially in emerging markets, are driving LNG market growth
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LNG trade 2017 LNG fleet by size (2018)

Small scale LNG demand forecast

ÅSmallscaleLNGdemandis projected to reach30
mill ton in 2020, and95mill ton by 2030.

ÅAs a reference, ǘƻŘŀȅΩǎlarge scale market of
approx. 250 mill ton is servedby about 500 large
vessels.

ÅA significantgrowth in the number of small and
mid-scaleLNGcarriers will be required to serve
the smallscalemarket for LNGpower,marineLNG
andLNGtrucks.

Source: IGU World LNG Report 2017, GIIGNL Annual Report 2018, PWC Small going big (2017)

A demand for more diverse and flexible fleet of LNG carriers is evolving
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ÅDevelop a simple and efficient cargo containment system for LNG.

ÅA system that can enable more shipyards to build the LNG carriers.

The idea
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ÅDevelopment process
- Intellectual Property Rights

- Partnerships

- Class approvals

- Testing

7
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IMO independent tank type A

ÅTypeA tanks are constructedprimarily of flat surfacesand designedaccordingto classical
shipstructuralprocedures

Building friendly

Qualified workers

Qualified yards

Flexible ÅTypeA tankscan be designedand built for variousdensities,designpressureand material
grades

ÅReasonableweldingandconstructionrequirements

ÅLimitedinfrastructurerequirmentsat buildingyard
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Type A tank is the industry standard for fully refrigerated LPG carriers



Confidential – This document is for the use of the intended recipient only and should not be copied or distributed to any other person 10Confidential – This document is for the use of the intended recipient only and should not be copied or distributed to any other person

Historical designs –concepts with similarities prior to the IMO IGC code

Esso Bregaclass of ships
ÅLater known as LNG Elba and LNG Palmaria
ÅDouble walled prismatic aluminum tanks, with outer wall defined as secondary barrier
ÅOperated successfully for many years.

Conch designs
ÅMethane Pioneer, and the first two commercial vessels Methane Princessand Methane Progress
Á Prismatic tank placed on load bearing thermal insulation based on balsa wood and plywood 

secondary barrier
Á Operated successfully for many years.

Å125,000m3 El Paso vessels
Á Balsa wood insulation panels were considered too expensive and substituted with a sprayed-on 

foam insulation system on the hull structure
Á Total failure ςextensive cracks and delamination due to thermal stress 
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An un-insulated IMO independent tank type A in an insulated hold space 

Independent tank type A requires a full secondary barrier

Primary barrier:Self-supporting IMO independent tank type A 

Secondary barrier:Liquid tight insulation acting as full secondary barrier

Interbarrier space: Accessible space between tank and insulation

Cargo tank support:Preventing bodily movement of the tank
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The company holds an IPR portfolio
consisting of several patents as well as
trademark

Considerable in-house resources and time spent on IPR 
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Partnerships for joint development

Design & engineering

Ship owning

Shipyard

Classification & approval

If you want to goquickly- goalone, 
if you want to go far - go together.
African proverb
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Class approvals

Containment Systems

MEMBRANES INDEPENDENT TANKS

Type A Type B Type C

ÅApproval in Principle (AiP) for feasibility and 
interpretation of regulatory framework.

ÅFirst insulation system AiPissued in 2010.

ÅComplete system AiPprocess started with DNV 
in 2012 and certificate issued in 1H 2013.

ÅLater same process with ABS, BV and CCS

ÅClass societies have also issued General 
Approval for Ship Applications (GASA), General 
Design Approvals (GDA) for the insulation & 
secondary barrier system. 

ÅIn addition, class has assisted to establish test 
criteria and witnessed and number of key tests 
during the course of development. 
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Testing

Expert competence, experience, advanced CAD, FEM 
and other tools for design and analysis can take you a 
long way, but for the development of a novel 
containment system, testing is needed.

By three methods we may 
learn wisdom: 

First, by reflection, which 
is noblest;

Second, by imitation, 
which is easiest;

and third by experience, 
which is the bitterest. 

Confucius (551 BC - 479 BC)
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Mock-up –testing installation and simulating collapse of the primary barrier

ά! ƭƛŦŜ ǎǇŜƴǘ ƳŀƪƛƴƎ ƳƛǎǘŀƪŜǎ ƛǎ ƴƻǘ ƻƴƭȅ ƳƻǊŜ ƘƻƴƻǊŀōƭŜΣ 
ōǳǘ ƳƻǊŜ ǳǎŜŦǳƭ ǘƘŀƴ ŀ ƭƛŦŜ ǎǇŜƴǘ ŘƻƛƴƎ ƴƻǘƘƛƴƎΦέ

- Georg B. Shaw (1856 ς1950) 



Confidential – This document is for the use of the intended recipient only and should not be copied or distributed to any other personConfidential – This document is for the use of the intended recipient only and should not be copied or distributed to any other person 17

ÅShip project development
- Market entry

- Specifications & contract

- LNT45 ςSaga Dawn

- Construction process

- Testing & trials
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Market entry –mid-size LNG

ÅMembrane type and Moss 
dominating the large scale 
market. 

ÅType C is efficient for small 
scale ships

ÅNo existing technologies 
with a clear market leader 
position in the mid-scale 
segment;

ÅWhilst the market 
development points 
towards a need for more 
mid-scale tonnage.
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LNT45 concept design, specifications and contract

LNT45 –45,000m3 LNG carrier
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LNT45 –Saga Dawn

Cargo handling EPCS

containment system

Basic design (ship)

Machinery & 
propulsion system

IACS & navigation systems

China Merchants Heavy Industry (Jiangsu) Co,.Ltd.
Turn-key builder of the ship

Main Dimensions

Loa

Lpp

Beam

Depth

Designdraught

ServiceSpeed

Servicespeed:

Machinery& Propulsion

Dualfuel mainengine:

Auxiliaryengines:

CargoSystem

Containmentsystem:

No. of cargotanks:

Totalcapacity:

MARVS:

Designdensity:

Min.temp.:

BOR:

195.30 m

184.80 m

30.00 m

20.00 m

9.00 m

16.5 knot

approx. 11,700 kW

approx. 2,500 kW

LNT A-BOX®

3 -

45,000 m3

0.4 bar g

0.6 ton/m3

-163 °C

0.15 %/day
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Tank construction at SWS Shenghui–under supervision by LNT Marine

ÅTank construction subcontracted 
to SWS Shenghui, specialized in 
pressure vessels and low 
temperature steels.

ÅTank material, Chinese domestic 
304L stainless steel

ÅBasic design and class approval 
by LNT

ÅDetail design by SWS.

ÅChallenges with heat 
deformations and tolerances on 
supports, but in the end very 
good results.
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Tank no.3
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Open mock-up for verification, training and qualification



Confidential – This document is for the use of the intended recipient only and should not be copied or distributed to any other person 24

Onboard installation



Confidential – This document is for the use of the intended recipient only and should not be copied or distributed to any other person 25

Cargo tank installation



Confidential – This document is for the use of the intended recipient only and should not be copied or distributed to any other person 26

Cargo tank installation

ÅSupportinterfacecheckandverification
ÅInstallationof shipsupportkeysystem
ÅLiftingandinstallationof cargotanks
ÅLiftingandinstallationof decksections

ÅFinal verification of touch of sliding surfacesand
tankposition
ÅHydrostaticpressuretest

ÅPumpinstallationandalignment
ÅDomesealingandtightnesstest

ÅGlobaltightnesstest of secondarybarrier
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Testing & trials

Sea trials carriedout in December2018

Gas trials in May-June 2019
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Gas trial completion

Å Cooling down and loading liquid into the first tank at the WuhaogaoLNG terminal outside Shanghai.
Å Further trials conducted in the East China Sea.
Å All three cargo tanks were cooled down and loaded with liquid during the course of testing
Å Secondary barrier system tightness was tested prior to and after cool down 
Å All completed with satisfactorily results.
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Summary
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Some concluding remarks

ÅThe LNT A-BOX® is the result of a visionary idea to 
develop a simple and efficient cargo containment 
system for LNG

ÅIt has been many years (more than ten!) of: 
ÅHard work

ÅStrong partnerships

ÅPatience (and funding)

ÅDevelopment of new technologies is by nature 
challenging, and the LNG industry is rather 
conservative. 

ÅWe managed to follow the path we set out and the 
system is now proven and ready for the market. 

Robust| Flexible | Efficient
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THANK YOU

LNT Marine
www.lntmarine.com
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http://www.lngnewtech.com/
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