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David Jetter,
Baker Botts LLP, outlines
the unique challenges and
opportunities associated with
converted FLNG facilities.

F

LNG liquefaction facilities continue to present unique
opportunities to companies with rights to produce
offshore gas reserves. The key advantage is typically one
of economics, as a FLNG facility allows companies to produce
and monetise such gas without constructing long undersea
gas pipelines to transport the gas to an onshore liquefaction
project or to other onshore gas markets. Another key

advantage
is the ability
to monetise mid-size
natural gas resources that are
not large enough to produce a full train of
LNG for 20 years. One 4 million tpy train requires
over 5 trillion ft³ of gas to produce LNG for 20 years; a
FLNG facility, while too expensive to use to monetise small
fields, can be used to monetise a 10 – 15 year gas supply
(3 – 4 trillion ft³) that would otherwise be unable to support a
new onshore liquefaction facility. When the field is exhausted,
the FLNG facility can move to its next destination.
Several FLNG projects are underway. Shell’s Prelude is
onsite and Petronas’ PFLNG Satu is in commercial operation.
Other projects have been announced, including Eni’s Coral
FLNG project offshore Mozambique. Each of those projects

involves newbuild FLNG facilities. More recently, in March of
this year, Golar started commercial operation of its
Hilli Episeyo FLNG facility offshore Cameroon, and
Fortuna FLNG is under development offshore Equatorial Guinea.
In contrast to the other FLNG facilities, the Hilli Episeyo and
Fortuna FLNG consist of older LNG transporter vessels that
have been or will be converted and retrofitted to produce LNG.
Converting an LNG transporter vessel into a
fully-functional FLNG facility and operating such facility is no
small task. Three areas in particular can pose challenges: The
technical feasibility of the conversion, offshore operating
challenges, and financing arrangements.

Technical feasibility of the
conversion

The first set of challenges relates to the technical feasibility
of construction. For a converted FLNG facility to be successful,
the proposed LNG transporter vessel will need to be, from a
technical perspective, capable of being converted to a FLNG
facility. The following are several key technical challenges to
a conversion:
zz What is the condition of the LNG vessel and the accuracy
of its records? Older LNG vessels will require a thorough
survey to determine any steel components that will need
to be reinforced or replaced, as the LNG vessel will need
to be strong enough to support the weight of the new
facilities. Additionally, are the LNG vessel’s drawings and
other records accurate and complete, and do they reflect
modifications made to the LNG vessel over time? If not,
the project sponsors may experience expensive, unwanted
surprises during the conversion process.
zz What new facilities are required? A critical question for a
proposed conversion of an LNG vessel to a FLNG facility
is what type of facilities will be required onboard the LNG
vessel. This will depend on the characteristics of the gas
to be produced and liquefied onboard the FLNG facility,
which in turn will depend on which fields will supply gas
to the FLNG facility. If the gas to be supplied is expected to
include condensate, the FLNG facility will need to include
processing equipment to separate the condensate from the

Figure 1. The Hilli Episeyo (source Keppel Offshore & Marine).
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gas. In that case, the FLNG facility will also need storage
space to store the condensate, either by converting old LNG
storage space into condensate storage space or by adding
a floating storage unit (FSU) next to the FLNG facility to
store the condensate until a condensate transporter vessel
is able to lift the condensate.
zz Where will the new facilities be located? One option is to
install the liquefaction facilities on both the top and sides
of the existing LNG vessel, much like the Hilli Episeyo.
That could work well in moderate metocean conditions,
but in harsher and rougher seas, this approach may not be
feasible. In those cases, the only potential option may be
to enclose the facilities or stack them higher on top each
other above the deck and not on the sides of the hull, if
that approach is technically feasible.
zz Can the LNG vessel be modified to accommodate the required
facilities? The question here is whether the design of the
LNG vessel will permit the required additional facilities
to be incorporated into the LNG vessel. At the most basic
level, the question is, do the required facilities fit? This
could be particularly challenging if the FLNG facility will
need separate storage space for condensate. In other
cases, the question is not whether the required facilities
fit, but do they fit in the proper place and can that place
on the structure of the LNG vessel be modified properly
to accommodate the new equipment? Such modifications
will also need to be acceptable to a FLNG facility’s
classification society.

Offshore operating challenges

The second set of challenges centres around the operations of
an offshore facility. A converted FLNG facility may be designed
to operate far from land and may be subject to harsh
metocean conditions. The following are several key challenges
of operating a converted FLNG facility:
zz What are the metocean conditions and can the converted FLNG
facility operate properly and safely offshore? Any newbuild
or converted FLNG facility will need to be able to operate
properly and safely at its offshore location, considering the
metocean conditions of that location.
Figure 2, for example, illustrates
100-year return period value (RPV)
wave heights, an important metocean
condition. In conditions of high waves,
or other harsh metocean conditions,
certain converted FLNG facility
designs may not be safe or reliable in
their operations.
� What drilling activities and subsea
equipment are required? An offshore
liquefaction project will require
related upstream exploration, drilling,
and production operations. These
operations will include a number
of subsea activities that typically
present more challenges than
comparable onshore exploration,
drilling, and production activities.
Such offshore operations will need to
include access and rights to sufficient

quantities of gas and be capable of producing the
required gas and transporting it to the FLNG facility using
subsea pipelines, risers, and other equipment. Additional
subsea equipment, or positioning thrusters on the FLNG
facility, will also be needed to ensure the FLNG facility
remains at the intended production location and does not
drift.
zz How will supplies and produced hydrocarbons be transported
to and from the FLNG facility? An offshore liquefaction
project will need support services to transport personnel,
fresh water, and other supplies to and from the FLNG
facility. This will require additional coordination and
expense as compared to an onshore facility. Additionally,
the FLNG facility will need to be able to berth LNG
vessels and condensate vessels, if any, and such activities
will need to be coordinated in order to avoid loading LNG
and condensate at the same time and to comply with
ship-to-ship transfer requirements.

Financing arrangements

The third set of challenges centres around the financing
arrangements for the FLNG facility and whether a converted
FLNG facility is economically attractive:
zz How will the converted FLNG facility be financed? The first
question is whether the converted FLNG facility will be
funded entirely with equity or will use project finance or
another form of debt. If the project sponsors are able to
contract on a long-term basis with a creditworthy offtaker,
either as a tolling customer or LNG buyer, the sponsors
may be able to obtain project financing. To do so, the
sponsors will need to demonstrate a strong economic
model and address any lender concerns regarding
the technical nature of the conversion process. If the
liquefaction technology is new, the sponsors will also
need to demonstrate the reliability of the new technology.
Absent the foregoing, the sponsors will likely be required
to fund the conversion with equity from the sponsors or
from private equity firms and other third-party investors.

zz Is the converted FLNG facility economically attractive?
This analysis revolves around two questions. First, is a
converted FLNG facility economically more attractive
than a newbuild FLNG facility? If so, and if the project
sponsors have the option to choose between a FLNG
facility and an onshore liquefaction project, then second,
will the FLNG facility together with all subsea and other
upstream facilities be more economically attractive than
the potential onshore liquefaction facility with its related
facilities? The first question is one that must be answered
with careful and detailed analysis in the case of any
proposed converted FLNG facility, as a newbuild FLNG
facility could be more advantageous for other reasons,
such as ease of construction and expected reliability
during operations, and those advantages will need to be
weighed against any increased costs for the newbuild
FLNG facility. That analysis should consider not only the
relative costs of conversion and construction, but also the
relative costs of maintenance. If as a result of that analysis
it is economical to proceed with a converted FLNG facility,
the second question is whether a converted FLNG facility
is competitive as compared to an onshore liquefaction
facility, if that is even an option. One issue that could
affect the analysis is the tax treatment of each facility;
particularly if an onshore facility would be subject to
significant taxes and an offshore FLNG facility would be
outside the jurisdiction of the applicable taxing authority
and therefore not subject to such taxes.

Conclusion

Converted FLNG facilities pose opportunities for sponsors
seeking to monetise stranded gas reserves and other offshore
gas reserves that do not have a connection to a gas market.
Such projects are not without their challenges, but more
of these projects are expected to reach a final investment
decision over the next few years. Under the right conditions, a
converted FLNG facility can offer a cost-competitive solution
for developing offshore gas reserves.
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Figure 2. Metocean conditions: 100-year RPV wave heights (source MetOcean Solutions).
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