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LNG Bunker Pipe

for Gas Fuelled Vessels™
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Carrier pipe
- stainless steel

Insulation - PU foam

Jacket - HDPE

Low temperature system

The pre-insulated low temperature pipe system operates as a
bonded system in which the carrier pipe and jacket move ax-
ially as a whole when the carrier pipe temperature changes.

The pre-insulated pipe consists of a sandwich construction
with polyurethane insulation material (PUR) bonded to both
the carrier pipe and the protective jacket. High thermal per-
formance is required not only to ensure steady state opera-
tion but also to provide fast cool down and low heat gain.
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Manufacture

The steel pipe is inserted in a jacket of high density poly-
ethylenene (HDPE). Both ends are sealed with end-jigs and
PU foam is injected into the annulus. After a few minutes of
curing the end-jigs are removed, pipe ends cleaned and the
pipe is nished.




Properties

EN 253 requirements

Test results

Core density

>60 kg/m3

>76 kg/m3

Closed cells

> 88%

> 91%

Water absorption if boiled

<10%

<4%

Compressive strength

>0,3 N/mm2*

>1,3 N/mm2**

Axial shear strength

>0,12N/mm2*

>0,23 N/mm2**

Tangential shear strength

>0,20N/mm2*

>0,23 N/mm2**

Thermal conductivity
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< 0,03 W/mK (at 50 C)

Thermal conductivity k(T), PUR

" Temperature (°C)

< 0,014 W/mK **
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Field joints

Installation of triple sealed eld joints using state of the art
shrink technology is simple and requires only standard tools.
Material properties in the eld joint area correspond to that
of the straight pipe.
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System components

Pre-insulated pipes are supplied in lengths up to 12 m (40
ft). Elbows, branches and spools are supplied according to
customer speci cations.
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The environment

All pre-insulated pipe systems delivered by LR MARINE is
using c-pentane as foaming propellant.

We speci cally aim at cleaner technologies and recycling. The
use of c-pentane ensures that there is minimal. This effort
has an impact on the immediate environment, including the
working environment. Consequently the production proc-
esses are constantly optimised.
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Bunker Line

Circ. Line

The Design

The inner pipe is a fully pre-insulated system capable of op-
erating with LNG (163 C). In case that the bunker line is to be
used frequently e.g. Ferry operations the pipe will be kept at
cryogenic temperature by a circulating LNG circ. line@-163 C.
The cool down function to be controlled from the bunker
alarm-/control-/safety system.

To full 1l classi cation rules the inner pre-insulated pipe is
surrounded by an outer pipe with a void space with forced
ventilation.

The special integrated design of the LR Marine LNG Bunker
Pipe System allows the inner pre-insulated pipe to move
freely in 3 axis inside the outer pipe.

The system is designed with pre-de ned x-points to control
movements and is virtually maintenance-free.

The design also allows almost any length of the pipesystem.
Over 1000 m is possible.
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Introducing LR Marine A/S

LR Marine A/S is a total supplier of cost ef cient, effective and sustainable solu-
tions for marine and off shore businesses.

LR Marine A/S comprises a team of highly quali ed and dedicated professionals
offering a unique combination of technical insight, know how, project man-
agement skills and years of experience within the eld of marine and off shore
operations.

Our core business and primary activities are within the elds of:
* Pipe systems
* Pre-insulated pipe systems
» LNG pipe systems
» Machinery units / Skids

We also specialise in:
» Emergency shower-/Eyewash-systems (IMO 1l and IMO 1)
* Spare parts for marine purpose
« Repair of Tank insulation for Gas Carriers

LR Marine A/S is a Danish owned company but we operate globally and are very
active in the entire maritime market. We co-operate closely with LOGSTOR, Victor
Industri, Dan Marine Group, MGI and Jahre Group sharing our expertise and ex-
perience to create innovative solutions to meet the speci ¢ needs and particular
requirements of each individual client.

Client relationships are key to us and we are fully aware of industry requirements
and expectations. We work closely and effectively with our subcontractors and
partners to ensure that our solutions always meet today s high market stand-
ards. We deliver on time, within budget and with safety and quality as absolute
priorities at all times.

We look forward to do business with you.

Ole Nygaard

Managing director
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