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Martin Grolms,
Neuman & Esser,
Germany, argues
that compact
reciprocating
compressors will be
crucial to successful
and safe operations
on board Shell’s
Prelude FFLNG.




Figure 1. Prelude FLNG will be the largest floating facility ever built.
(Source: Shell.)

he traditibnal procedure used in the LNG industry is to pump gas through *~ .
\ e pipelines to an onshore facility for liquefaction before transportation. Such ‘ \‘
onshore facilities rgq‘L‘Jire long pipelines to the coast and compression i A
= platforms in order to transport the gas over long distances. Moreover, civil e S 2
A v e S engineering work close to shore, such as dredging and bridge construction, as well
. -~ as road construction and the building of warehouses becomes necessary. E .
s o = . This additional work is no longer required with the application of floating (FLNG)
L N ; technology. This technology can be used to open up offshore gas fields that were }
' previously too expensive to explore, due to either long distances to the cQast or
> o o = : small gas fields.
TS . 3 : A compact reciprocating compressor will be an essential safety system for

: Shell's Prelude >LNG — the world's largest FLNG facility. In this application, leyd’s .

T Register’s requirement to use Marine Class 1A is a new challenge for compressor ; ‘
Sy ' g designers. A compressor that is installed on a floating facility must withstand wind
s st : o gust speeds of up to 330 km/h as well as a maximum wave height of 27.5 m.
; A Neuman & Esser (NEA) compressor will be used in operations on ~
Prelude FLNG. The compressor will compress from 8.5 to 89 bar and handle a
5 volume flow of 380 Nm?3/h. The very strict regulations were the main challenge as .
Y . B s the output range of the company's compressor is up to 100 000 Nm?/h suction S AR
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volume and 1000 bar discharge pressure — whether the
medium is nitrogen, hydrogen, oxygen, a heavy hydrocarbon,
or wet gas (where the condensate must be separated).

Floating offshore production
The idea of offshore LNG production has been tendered
since the early 1970s. However, Shell only intensified

its research on this highly promising technology in the
mid-1990s. In July 2009, Shell awarded the Technip and
Samsung Heavy Industries Consortium the Engineering,
Procurement, Construction and Installation contract. Even
though the engineers have managed to accommodate all
the components of this facility on an area corresponding

to around one quarter of a traditional onshore facility, the
Prelude FLNG project will be the largest floating facility ever
built. From its bow to the stern, it will have a length of 488 m
and a width of up to 74 m. When fully equipped and with full

Figure 2. The dry running TDS 30 construction size
reciprocating compressor will provide an essential safety system
onboard Prelude FLNG.
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Figure 3. The three-crank reciprocating compressor plays
a critical role: it keeps the turbocompressors' dry gas seals
pressurised during process shut down and thus avoids costly
flaring.
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storage tanks, it will weigh some 600 000 t, six times heavier
than the largest aircraft carrier in the world.

Ensuring safety

The Prelude facility cools natural gas down to -162°C, thus
reducing its volume by a factor of 600. Deep-sea freighters
load the LNG as well as other liquid by-products such as
condensate and liquid petroleum gas (LPG) and deliver these
to customers all over the world. Prelude’s developers have
decided in favour of turbocompressors for the natural gas
manufacturing process. A disadvantage of this compressor
construction type is that it cannot maintain the pressure in
case of stoppages. The NEA dry-running TDS 30 will address
this problem. As a seal gas compressor, it keeps the process
gas compressors' dry gas seals pressurised during standstill.
This ensures that the explosive gas cannot escape and thus
prevents the system from depressurising via costly and
polluting flaring.

The TDS 30 is the smallest API 618 machine on the
market. The Prelude reciprocating compressor runs at a rotary
frequency of 420 rpm and has a stroke of 110 mm. Safety is
the top design priority. As such, the maximum output of this
construction size is in excess of 450 kW. The power installed,
however, is only some 63 kW. Therefore, the motor can also
start the fully loaded compressor easily.

A so-called buffer vessel is filled with nitrogen and
connected to the compressors via a seal gas system. If
pressure in the vessel falls below 84 bar, the NEA
reciprocating compressor is activated and compresses the
nitrogen until 89 bar is reached. Thus, the reciprocating
compressor protects the facility in case of failure or
deactivation of the turbocompressors.

Adverse conditions

Moving LNG production offshore has a number of demanding
requirements. The environment is damp and saline, and thus
very corrosive. Moreover, the location of Prelude (north-west
of Australia and close to Timor) is tropical and always around
30°C - ideal conditions for rust formation.

Prelude FLNG will be moored at one location and will
remain there for approximately 25 years before it has to dock
for inspection and maintenance work. Following this, it will be
able to return to service for a further 25 years. This should not
be a problem for the TDS 30. NEA's compressors are sturdy
constructions and provide optimal performance even in the
most adverse conditions.

During operation, the movement of the waves is a great
challenge. In order to find solutions that counter the effects of
wave movement and the elements, the company'’s
compressors are designed to adapt to the specific
requirements of the facility.

The use of compressors on a ship has considerable effects
on the piston and piston rod seals. As opposed to the regular
vertical compressors, they must withstand considerably more
horizontal force because the ship is constantly moving. A total
of seven plain bearings with pressure feed lubrication guide the
forged steel crankshaft and connecting rods.

Requirements

Lloyd's Register's Rules for Floating Installations provide highly
demanding criteria. Therefore, the compressor system’s base
frame is placed on a three point mounting system. In order to
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within the smallest of constructional
spaces without having to disassemble the
other elements such as pipework or
engines. Therefore, only a vertical
compressor was viable. NEA designed the
compressor system so that both regular
access during its operation and servicing
are possible under normal, emergency and
adverse weather conditions. The NEA seal
gas compressor will help ensure the safety
of Prelude, even in the event of the
strongest of typhoons.

Figure 4. NEA compressors are robust and provide optimal performance even in Compllance
adverse conditions. The journal orbit of the bearings is determined in order to avoid Marine Class 1A certification states that
damages. The graph shows the smallest lubricating film thickness, maximum oil Neuman & Esser can only use suppliers

pressure and friction power.

guarantee a sufficient oil supply at all times, NEA has
used dry sump lubrication as used for motor sports.
The separate lubrication oil tank ensures the constant
supply of lubricating oil for all sea conditions and ship
movements.

Despite the huge dimensions of Prelude, the Technip
and Shell engineers had to plan using as little space as
possible. One special task in this connection was to
enable suitable accessibility to the compressor system

approved by Lloyd's Register. The highest

possible Marine Class 1A additionally
entails highly complex documentation. The quality and
testing requirements are extremely demanding as is the
testing work for materials and drawings, as well as for
packaging. In addition to the 200 specifications covering
over 14 000 pages, the NEA system must also adhere
to the comprehensive MESC (Material and Equipment
Standards and Code) criteria from Shell. The substantial
database regulates and standardises the application and
handling of the materials used. LNG
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