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DISCLAIMER

This presentation has been prepared by the managementof LNTMarine Pte.,Ltd. (the Company)using commercially
reasonableefforts to provideestimatesandinformationabout the Companyandprospectivemarkets.

Thepresentationincludesand is based,inter alia,on forward-lookinginformation and statementsthat are subjectto risks
anduncertainties. In addition, important factorsthat couldcauseactualresultsto differ materiallyfrom thoseexpectations
include,amongothers,economicand market conditionsin the geographicareasand industriesthat are- or will be major
marketsfor the/ƻƳǇŀƴȅΩǎbusiness,marketacceptance,changesin governmentalregulations,interest rates,fluctuationsin
currencyexchangeratesandsuchother factorsasmaybe discussedfrom time to time in the Presentation.

TheCompanyis makingno representationor warranty,expressedor implied,asto the accuracy,reliability or completeness
of the information containedin the Presentation,and neither the Companynor any of its directors,officersor employees
will haveanyliability to youor anyother personsresultingfrom youruseof the information in the Presentation.
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LNG fuel

Gas carrier insulation Other
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LNG containment

BUSINESS AREAS & PRODUCTS
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LNT A-BOX® panel 
insulation system

Spray foam insulation

Moss type repairs

Spray foam insulation

Hold space insulation

Insulation panels
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LNG SHIPPING MARKET

New LNG trades evolving LNG fleet and cargo containment systems

ÅMarket development calls for more diversity and flexibility in 
LNG shipping.

ÅMore local and regional LNG trades evolving and requiring 
smaller terminals and vessels to be served.

ÅCosts per energy unit is however very critical, and in order to 
get economy of scale, cost efficient mid -size LNG ships and 
terminals are needed.

Å There is however limited existing tonnage available to support 
this emerging market.

ÅSmall scale LNG carriers based on type C tanks are proven for 
the smallest sizes, but not suitable to be scaled -up due to low 
volume utilization and high weight of the tanks.

ÅDown -scaling traditional solutions for large scale LNG, such as 
spherical tanks and membrane systems, on the other hand, 
had also proven to be costly. 

Å There seems to be a lack of technologies optimized for the 
mid -scale segment.
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ÅDevelop a simple and efficient cargo containment system for medium to large scale LNG.

ÅA system that can enable more shipyards to build the LNG carriers.
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LNT A-BOX®ðTHE IDEA



Flexible | Efficient | Robust

LNTA-BOX®offers safe and reliable storage and
transportation of LNGin bulk.

An un-insulatedIMO independenttank type A
in an insulatedholdspace.

PRIMARY BARRIER
Self-supporting IMO independent tank type A

INSULATION & SECONDARY BARRIER
Liquid tight insulation system acting as full secondary barrier

CARGO TANK SUPPORT SYSTEM
Preventing bodily movement of the tank
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INTERBARRIER SPACE
Accessible space between tank and insulation

LNT A-BOX® CHARACTERISTICS
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LNT A-BOX®

System elements and key -characteristics

Cargo tank :

- IMO independent tank type A

- Made from stainless steel, 9% nickel or aluminum

Insulation & secondary barrier system :

- Two layers of polyurethane foam panels

- Reinforced aluminum sheet as secondary barrier

Tank support system :

- Thermal break and preventing bodily movement .

- Made from tank material and laminated wood .

Safety & auxiliary systems:

- Arrangement & access

- Atmosphere control (N2)

- Gas detection

- Sounding & alarm

- Bilge systems

- Instrumentation & monitoring



Type A tanks are constructed primarily of flat surfaces and 
designed according to classical ship structural procedures 

Building 
friendly

Qualified 
workers

Qualified 
yards

Flexible
Type A tanks can be designed and built for various densities, 
design pressure and material grades

Reasonable welding and construction requirements

Limited infrastructure requirments at building yard 
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IMO INDEPENDENT TANK TYPE A
The simplest design according to IMO IGC Code



INSULATION & SECONDARY BARRIER DEVELOPMENT
R&D ðInnovation & improvement

Å Although the principles are familiar and proven, significant efforts 

have been put into the development of a simple and flexible 

system. 

Å During the years of development extensive test programs have 

been carried out, including laboratory tests, factory tests and 

larger mock -up units. 

Theoretical analysis Practical tests
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Å Insulation system with full secondary barrier

Å Two layers polyurethane (PU) panels with plywood on both

sides

Å Panels secured to inner hull plating with stud -bolt and an

anchoring system

Å Secondary barrier : Alu foil w/ glass-fiber reinforced mesh

clothing, bonded to panel surface

Å Managing movement : Hull deflection and thermal
expansion/contraction

Å Panels are fixed in their center point

Å Flexible joints

Å Density of PUfoam

Å Nominal density 40 kg/m 3 (optimal thermal density)

Å Thickness/BOR

Å 45K: 350mm BOR 0.15%

Å 174K: 400mm BOR 0.07%

Å Flexibility to meet customized BOR demand

Warm panel

Cold panel

Plug
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INSULATION & SECONDARY BARRIER
A proven panel system

Å The panels are relatively small and light, making the system easy to install
and flexible enough to allow for relatively soft tolerance requirements .



Containment Systems

MEMBRANES INDEPENDENT TANKS

Type A Type B Type C

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

ÅFirstinsulation system AiP issued in 2010.

ÅComplete system AiP process 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 .

CLASS APPROVALS
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THE FIRST PROJECT ðSAGA DAWN (45,000m3 LNG CARRIER)

LNT45 ð45,000m3 LNT A-BOX type LNG carrier



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

Design draught

Service Speed

Service speed :

Machinery & Propulsion

DF main engine :

Auxiliary engines :

Cargo System

Containment system:

No. of cargo tanks :

Total capacity :

MARVS:

Design density :

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

PROJECT PARTICULARS 
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COMPLETE TANK READY FOR INSTALLATION
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INSULATED HOLD SPACE
Ready for tank installation



Insulated hold space Tank lifting

Complete tank lifted into pre -insulated hold space Closing of hold space with pre -insulated deck section

TANK INSTALLATION PROCESS

20



VOID SPACE CLOSING AND FINAL INSULATION
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LNT45 / SAGA DAWN ðPROOF OF CONCEPT
The first LNT A-BOX vessel

Ship: Saga Dawn, a 45,000m3 LNG carrier

Builder: China Merchants Heavy Industry (Jiangsu)

Owner: Saga LNG Shipping

Delivered: January 2020

Commercial operation: South East Asia

Charter: 1 year for trader. New 8 yrs TC confirmed.

Vessel sold to Chinese interest in 2021.
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LNG World Shippingõs Technology Award 2019SRS Green Ship of the Year Award 2021
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