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Demand for Liquefied Petroleum Gas (LPG) is rising, particularly
in the residential and commercial sectors of developing and more
developed countries. The use of cleaner liquid and gaseous fuels
is expected to continue to increase as populations grow and total
demand for energy in these regions rises proportionally.

At the same time, oil and gas prices have risen to historic levels
improving the economics of liquefied gas resulting in stronger
transportation demands for LPG. With a number of LPG
transportation projects already in the planning stage, many more
are expected in the coming years. As access to LPG increases and
markets open up, offshore terminals will increasingly play an
important role in the overall safety and efficiency of these projects.

Overview
LPG consists of butane and propane and may contain minor
quantities of other light hydrocarbons associated with the
production of oil and gas. At ambient temperature and pressure
these components exist as a gas but can be cooled and/or
pressurised to facilitate efficient liquid storage and transportation.
Loading the LPG directly into or out of a tanker offshore is essential
for many projects in order to capitalise on the market demand.

Over the past four decades Single Point Mooring (SPM)
technology applications have become a preferred method of cargo
transfer from tankers to shore and vice versa. SPM technology has
proven its reliability and cost effectiveness. In particular, near isolated
coastlines, in areas where natural harbours are scarce or where the
costs of constructing harbours and jetty structures are prohibitive.

Since transportation of large volumes of LPG requires

refrigeration, Bluewater is anticipating the emergent requirement
for low temperature transfer technology up to cryogenic conditions,
and has adapted standard SPM technology to accommodate this
growing market for the safe and efficient mooring and (off)loading
of product tankers via an offshore terminal facility.

LPG storage and marine transportation
In the marine transportation market, LPG is typically transported
by dedicated vessels suitable for carrying pressurised, semi-
pressurised or refrigerated LPG.

The pressurised (18-bar, ambient temperatures) or semi-
pressurised (5-8 bar, -10 to -20 degrees Celsius) LPG ships carry
3 – 10,000 m3 or 10 – 30,000 m3 respectively. 

Larger volumes require refr igerated transport solutions
(ambient pressure, but at temperatures as low as -43 degrees
Celsius for 100% propane). Fully refrigerated vessels typically
have cargo volumes ranging from 35,000 m3 up to 100,000 m3.
Evaluating the markets for LPG transportation world-wide, a
trend is developing towards the refrigerated transport of LPG in
large volumes. The offshore terminal solution is suitable for all
three types of transfer. The loading/un-loading cycle, including
the mooring and departure procedures, can usually be achieved in
about a day.

The offshore terminal consists of a mooring and fluid transfer
system (SPM), connected by means of a subsea pipeline to the
LPG storage facility onshore. The SPM mooring system enables
the vessel to freely weathervane in response to the wind, wave
and current conditions. The pipeline (single or dual) may be
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several kilometres long, depending on local bathymetry, vessel
characteristics and the operating philosophy of the onshore
terminal. Transfer of propane and/or butane at refrigerated or
semi-pressurised conditions through the fluid transfer system may
require the use of insulated pipelines to prevent the LPG from
warming due to the environment The insulation ensures that the
products are kept at the temperature agreed upon between the
terminal operator and the shipping company. 

Advantages of SPM based offshore terminals
SPM terminals offer a practical solution with a number of
advantages. Congested harbours can be relieved and the
difficulties and expense of upgrading quaysides and jetties can be
overcome, particularly where any combination of larger vessels,
limited water depth and rapidly changing weather conditions are
prevalent. The SPM based terminal also allows very high
availability and workability through its capacity to adapt to the
environmental conditions.

Key Advantages of offshore terminals incorporating an SPM:

• No need for port/harbour infrastructure – Products will be
imported or exported via a pipeline without the need for any
quays. This provides tremendous flexibility to the project team
when selecting the optimum location with respect to licence for
the tank facilities, the in-land infrastructure and markets.

• No need for dredging – The terminals are located in deeper and
open waters, thus no depth maintenance by dredging is required.

• Less need for tugs and no port-pilots or harbour operations –
The open waters are far less congested than inshore waterways,
correspondingly increasing the manoeuvrability and safety of
marine operations.

• Easy and quick implementation of terminal – Offshore
Terminals can be built quickly and can be operational in less
than one year after project sanction.

• No tanker size restrictions – SPM systems can be designed for
any tanker size. Tankers are moored at the bow only, which
makes the system virtually insensitive to length and width of the
vessel. The SPM is, therefore, the best suited design to include
in most offshore terminals.

• All-weather functionality and rapid turnaround – A key feature
of an SPM system is its weathervaning capability. The buoy is
able to weathervane freely through 360°. This allows the tanker
to approach the system from any direction. Therefore,
depending on the environmental conditions at any given time,
the most favourable direction is chosen for tanker approach.
Once moored, the vessel will find a neutral position that results
in the lowest environmental loads and safest vessel sea-keeping.

• Minimum manning requirement – Since berthing can take
place from any direction and only a single mooring point at the
bow has to be established, the manning requirement is reduced
to assistance of passing over the mooring hawser and the
floating hoses to the vessel.

• Minimal inspection and maintenance requirements.

Multi-product transfer terminal
A 4-buoy Conventional Buoy Mooring (CBM) system was
recently deployed close to the shoreline of Madeira, Portugal.
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This terminal provides the main import facility for LPG, black
and white products (gasoline, diesel, fuel oil and kerosene) for the
energy and power consumption for the island. 

Transfer of the products from the tankers is made through
flexible hoses, designed to adapt to the motions of the vessel and
connecting the vessel to the Pipeline End Manifold (PLEM)
placed on the seabed. Each PLEM connected pipeline (three in
total) connects to a different shore reservoir, depending on the
offloaded product. 

While the environmental safety of the offloading process is
always the prime objective when developing an offshore terminal
for the transfer of oil products, Madeira’s economic success was
particularly dependent on developing a storage and offloading
terminal that could sustain its energy needs as well as its tourism.
Madeira’s new CBM system satisfies both requirements and has
helped enable Madeira to maintain a stable supply of affordable
energy, minimising the island’s dependency on the mainland. 

The future of LPG terminals 
Bluewater has successfully installed several offshore LPG terminals
based on CBM systems. A CBM is a non-weathervaning tanker
mooring system, applicable to very benign locations and
accommodating relatively small vessels. 

However, the design and operational philosophies applicable
to those terminals have also been fully applied to the design
and practical implementation of the fully weathervaning SPM
type offshore terminal. The complete implementation of an
LPG offshore terminal as a turnkey project from start to the
first loading/off-loading operation can be completed in less
than one year. 

With the forecasted increase in liquefied gas projects over the
next five years, LPG SPMs are expected to provide an economical
and safe alternative to traditional methods of LPG transportation.
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Close up of a 4-buoy CBM system. LPG buoy in operation.


