
Leading ports in Europe, North America 
and Asia are taking steps to capitalise on 
the new reality of small-scale LNG. While 
Norway started the trend and set examples 
for standards and practices, not everyone 
is developing their small-scale LNG 
infrastructure in the Norwegian image. 

Safety
The LNG industry takes pride in its 
high standards that have been essential 
in maintaining its enviable safety record. 
Industry leaders are rightly concerned that 
one incident with LNG as a marine fuel 
could put a damper on the burgeoning 
small-scale industry, and even impact the 
reputation of conventional LNG. While 
the cryogenic characteristics are the same, 
small-scale LNG and conventional LNG 
have vastly different risk profiles, those 
concerning small-scale LNG include:
•	 Prominence of pressure vessel 

storage in small-scale LNG will 
mean boiling liquid expanding 
vapor explosions (BLEVEs) are a 
more tangible risk (increasing the 
frequency of incidents)

•	 El imina t i on /downgr ad ing  o f 
risk-reducing equipment that is 
standard for conventional LNG but 
unjustified or impractical at small 
scale (increasing the frequency of 
incidents)

•	 Reduced segregation of LNG from 
unrelated hazards (increasing the 
frequency of incidents)

•	 Volumes and flow-rates are one to 
three orders of magnitude smaller 
(reducing consequence of incidents)

•	 LNG transfer operations become 
more commonplace which can lead 
to increased competency, but also 
lead to complacency, particularly 
when coupled with overburdened 

crews (unc lear impact on the 
frequency of incidents) 

There are two approaches to small-
scale LNG safety. The first approach 
maintains that small-scale LNG should 
follow the standards and best practices of 
conventional LNG, except where strong 
technical justification exists for accepting 
a lesser standard. The second approach 
contends that the most economical 
method may be used so long as it satisfies a 
quantitative risk assessment.

In theory, the two approaches should 
yield similar results. It is not so in practice. 
It seems that the industry leans towards 
the second approach, but incidents such 
as the Fjord Line / Skangass spillage at 
Risavika (on May 9, 2014) may trigger a 
shift to be more conservative.

Typical phases of development

Ports with LNG
While some new small-scale liquefaction 
plants will be built, the preferred sources 
of small volumes of LNG are LNG peak-
shavers or LNG import/export terminals 
because they are faster to penetrate the 
market and a lower financial risk than 
completely new developments; they 
already have LNG, and need only to add 
or modify distribution infrastructure. 
Moreover, in many cases, such sites will 
have no trouble meeting requirements for 
safety and potential security setbacks. For 
existing LNG facilities, a truck loading 
station is the doorway into small scale. A 
number of manufacturers offer packaged 
trailer loading systems that can be 
implemented in under a year.

 Small-scale marine loading is the 
second phase existing LNG terminals 
will develop. Compared to modifying the 
primary LNG carrier jetty, a purpose-

built jetty for small-scale applications is 
simpler and interferes less with operations 
and scheduling of the primary LNG 
carrier jetty. However, under-utilised LNG 
terminals with no waterfront to expand 
into may attempt to modify their existing 
jetty for small-scale.

Ports without LNG
The first phase of development for 
ports without LNG is to truck it in and 
transfer it directly to ships or to mini 
LNGCs (LNG carriers) that serve the 
bunker market. This requires minimal 
infrastructure, but the quantity and 
transfer rate limitations will constrain the 
size of the operation.

The next phase for ports without LNG 
is to install storage facilities and short 
pipelines to the loading point(s). LNG can 
be delivered to the port by mini LNGC 
or by road tankers. This a costly phase 
to implement, but it’s essential for ports 
intending to support all but the smallest 
LNG consumers. For those receiving 
LNG from a mini LNGC, the addition of 
a trailer-loading system may improve the 
economics by broadening the demand base 
to LNG-fueled ships at off-site berths and 
remote industrial users. 

Where gas is available but LNG is not, 
there may be an economic case for a small-
scale liquefaction plant with storage, jetty, 
and trailer-loading facilities. Site selection 
is critical because at the scales required 
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While it is natural for ports to focus 
on marine consumers of LNG, the 
vast majority of demand remains 
onshore. Farseeing ports will give due 
consideration to industrial demand 
during planning and outreach efforts.
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for the economics to work, high-integrity 
storage is uneconomical, and lower-
integrity containment options come with 
larger requirements for impoundments and 
distances to property lines.

Developing ports for small-scale 
LNG
Shrinking LNG operations by one to three 
orders of magnitude shrinks the jetty and 
changes the concept of an LNG terminal 
in other ways:
•	 With the exception of fuelling deep 

draft ships, ports with limited water 
depth can participate

•	 Sophisticated approach, docking 
aid, mooring instrumentation, and 
quick-release equipment may not be 
required. These can be adapted from 
large-scale to small-scale, but the risk 
management analysis may not require 
them

•	 Fenders need to be lower and more 
c losely spaced, and capable of 
handling impact forces from hull 
protrusions

•	 Connection flanges generally need 
to be closer to the waterline. The 
exceptions will be mini LNGCs with 
a high and low manifold design and 
deep draft LNG-fueled ships

•	 Connect ion s izes  are  smal ler 
(typically 3-8 inches diameter). 
While full-scale LNG terminals use 
mechanical loading arms, hoses are 
suitable at reduced scale. Hoses can 
also be adjusted for manifold-height 
differentials

•	 Smaller pumps are required. Existing 
pumps would need to be operated 
inefficiently at high recirculation 
rates, so they should be relegated to 
a backup role

•	 Not all full-scale LNG terminals 
can handle the bidirectional flow 
of LNG, but this is essential in the 
small-scale market

•	 Facilities for vapour return are an 
absolute requirement at full-scale 
and for any operation at atmospheric 
pressures. However, it is optional for 
small-scale operations relying on 
pressure vessel LNG containment. 
Where there is market demand for 
CNG, compression and storage of 
boil-off gas is another option

•	 Many small-scale LNG transfers 
are relying on simple ESD 1 with 
a stud-bolt breakaway. Others will 
maintain a higher standard and use 
conventional ESD 1/ESD 2 systems 
with PERC valves, and other ESD/
automation concepts are under 
development for small-scale LNG

•	 Unmanned LNG barges will need 
to be attended to at all times, so the 

LNG facilities handling them will 
need the capability to monitor and 
provide emergency response when 
otherwise unattended

Project uncertainty
While the pivot towards small-scale LNG 
is assured, the market size is difficult to 
project because of: 
•	 Immature supply chain for LNG 

and fuels that will compete with it 
(distillates and low sulphur heavy 
fuel oil)

•	 Immature cost models for LNG-
fueled ships

•	 I m m a t u r e  c o s t  m o d e l s  f o r 
conventionally-fueled ships using 
scrubbers

•	 U n c e r t a i n t y  s u r r o u n d i n g 
enforcement of emissions-control 
zones or addition of new zones or 
postponement of impending zones

•	 Uncertain standards for small-
scale LNG facilities and LNG 
bunkering rules – exclusion zones 
and SIMOPS, for example – and 
moreover the likelihood that the 
answer to these questions will vary 
across ports and port states

•	 Untold future LNG lightering 
and ship-to-ship LNG bunkering 
operations will, in a sense, compete 
with LNG infrastructure projects in 
ports

Conclusion
There is no one-size-fits-all solution for 
ports to tap into the nascent small-scale 
LNG market. The considerable capital 
costs require that the supply chain, port 
infrastructure, and end users are aligned 
in all respects, particularly in the safety 

approach. Ability to finance the projects 
will rely on government support or investors 
willing to develop a project that will not 
realise profits within the time-span of the 
anchor customers’ initial contracts 
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