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Figure 2.9.3 Main components of the Queensland Curtis LNG Facility — Photomontage from Targinie Foreshore Viewpoint?
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Dehydration and Mercury Removal

Dehydration of feed gas is required to prevent freezing during the cryogenic
process, and is undertaken by filtering it through a three-bed molecular sieve
dryer. The gas is passed through a propane pre-cooler for cooling and
condensation of some water and heavier hydrocarbons which may be present
in trace concentrations. The dehydration unit has three beds, with two beds
on 24-hour adsorption, one bed on 12 hours regeneration/standby with 3.5
hours heating. Fuel gas burner(s) can be used for heating. The QCLNG
Project proposes to utilise Waste Heat Recovery (WHR) from the liquefaction
process to enable the dehydration unit to operate with the burner required only
on restart. This consequently reduces emissions and is best practice.

Mercury removal beds are upstream of the liquefaction process. The level of
mercury within the feed gas is negligible, however, guard beds are included as
part of the standard requirement of the licensed process as even small
amounts of mercury are potentially damaging to the plant. The mercury
removal beds will be replaced every five years, with the contaminated beds
processed by specialist companies.

Liquefaction

ConocoPhillips Optimized Cascade Process®M is a proven, stable and easy-to-
operate method of liquefying natural gas. The gas is chilled and then liquefied
through a series of chillers using propane, ethylene and methane as
refrigerants. Through this process the gas is lowered to -162°C, the target
temperature for LNG.

The liquefaction process is achieved in three stages using three refrigerants.
Propane, ethylene and methane are used to sequentially chill the gas. Two or
three levels of evaporating pressures are used for each of the refrigerants with
multi-stage compressors. Thus the refrigerants are supplied at eight discrete
temperature levels. Using these refrigeration levels, heat is removed from the
gas at successively lower temperatures. The final refrigeration stage uses a
methane cycle in combination with a pressure reduction stage to liquefy the
gas. The low level heat removed by the methane cycle is transferred to the
ethylene cycle, and the heat removed in the ethylene cycle is partially
accomplished by air cooling and the rest transferred to the propane cycle.
Final rejection of the heat from the propane system is accomplished through
air cooling. The overall capacity of the liquefaction process is limited by the
power available from the turbines driving the refrigeration compressors.

Nitrogen removed during the liquefaction process will be vented to the
atmosphere via a cryogenic Nitrogen Rejection Unit (NRU). This unit is
designed to prevent the build-up of nitrogen in the fuel gas and methane
refrigerant systems.
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LNG Storage

The LNG is pumped from the liquefaction system to one of three full
containment tanks each with a capacity of approximately 160,000 to
180,000 m® for storage on site. It is stored at slightly above atmospheric
pressure.

The storage tanks will be equipped with in-tank pumps to transfer the LNG to
ship-loading operations and BoG compressors for compressing composite gas
vapours from the LNG tanks. Tanks are designed for a boil-off rate of less
than 0.05 weight per cent of tank inventory per day. Tank vapours will
comprise the flash gas, ship-loading return vapours and heat leak.
Compressed BoG is returned to the methane refrigerant loop for cooling and
subsequent re-liquefaction.

The LNG storage tanks chosen for the QCLNG Project are full containment
tanks with a 9 per cent nickel-steel inner container and a pre-stressed
concrete outer container. In normal service the inner, primary container will
provide liquid containment and prevent ingress of LNG into the space between
the primary and secondary containers.

The outer, secondary container is a self-supporting tank with a domed
concrete roof. This is designed for vapour containment and to hold the thermal
insulation of the primary container.

In case of leakage of the primary container, the design will ensure the safe
containment of the gross liquid volume without liquid leakage or uncontrolled
vapour release. The secondary container will remain structurally vapour tight.

Tanks are designed to resist earthquakes. Specifically, the tank system will
be designed to maintain continuous operation during and after an operational
basis earthquake (OBE) and to ensure no loss of containment capability
during and after safe shutdown earthquake (SSE) events (for discussion of
seismic risks applicable to the Facility, refer to Volume 5, Chapter 4).

The primary tank will be sized so that there is sufficient freeboard space to
accommodate liquid sloshing during OBE and SSE events. The tanks will be
designed to prevent damage to access ways inside the tank on and above the
suspended deck.

The design of the LNG tanks will comply with the requirements of APl 620
(American Petroleum Institute Standard 620: Design and Construction of
Large, Welded, Low-Pressure Storage Tanks), ACI 318 (American Concrete
Institute Code 318: Building Code Requirements for Structural Concrete),
NFPA 59A (National Fire Protection Association 59A: Standard for the
Production, Storage, and Handling of Liquefied Natural Gas (LNG)), AS 3961
(Australian Standard 3961-2005: The storage and handling of liquefied natural
gas). BoG will be returned to process for re-liquefaction, or may be flared /
vented in case of emergency. Trip systems will be installed to prevent liquid
overfill, with detailed design of the tanks to allow relief capacity in each tank
equivalent to 100 per cent vaporisation of LNG, based on a filling rate to a
single tank of 115 per cent of nameplate capacity of two LNG trains.
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Loss Prevention

Loss prevention measures include:
¢ design of the tank roof to a classification of Zone 1 hazardous area

¢ installation of relief and vacuum breaker valves, with relief valves provided
with a dry-powder snuffing system.

Mechanical Handling

Allowances will be made in the detailed tank design for mechanical handling
devices to be installed on the main roof platform to lift the submerged pumps
into and out of the pump wells and facilitate other maintenance work from the
platform. Such allowances will include the installation of lifting structures for
attachment of hoists etc. Similar mechanical handling will be provided for
maintenance of pressure relief and vacuum relief valves.

The mechanical handling devices will be capable of lowering the pumps or
valves to grade level. Hoists will be powered by ex-proof electric motors with
two speeds and “inching” control.

For construction and maintenance purposes, a trolley beam for a two-man
gondola will be installed inside the tank.

Drying & Inerting

Inerting will be carried out with high-purity nitrogen. Initial drying may be
carried out with air. Figure 2.9.4 provides a tank cutaway which demonstrates
the features of the proposed LNG storage tanks to be used for this LNG
Facility.

Propane Storage & Product Spiking

A 100,000 m® capacity propane tank will store imported propane if “spiking”
the LNG product to increase the higher heating value if a specific HHV is
required by market demand.

Spiking consists of injecting propane into the LNG stream to raise the HHV to
satisfy market and customer requirements. A vapour-recovery system will be
provided for the propane tank.
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Figure 2.9.4 LNG Tank Cutaway

9.24

9.24.1
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freezing

The propane tank will also be designed as a full containment tank with a low
temperature, carbon steel, primary container and a pre-stressed concrete
outer container. Other requirements are the same as those for the LNG tanks
as described above.

Propane will be unloaded from LPG tanker vessels at the jetty and pumped
through a metering package to the propane storage tank. Vapours generated
by heat leak through the storage tank, unloading lines and cool-down lines will
be sent to the propane boil-off compressor. Vapour from the compressor
discharge will be condensed and returned to the LNG storage tank.

For spiking of LNG with propane prior to ship loading, propane will be pumped
from the propane storage tank into the LNG loading line.

LNG Loading/Propane Unloading Facilities

Jetty

The jetty is designed to accommodate unloading of 38,000 m* to 85,000 m®
capacity LPG vessels (delivering propane) and loading of LNG vessels
ranging from 125,000 m® to 220,000 m® in capacity. The maximum anticipated
draught of loaded LNG vessels is 12 m and dredge depths will be set by the
GPC to accommodate these vessels at all stages of tidal processes. A 10 per
cent under-keel clearance margin at LAT will also be required. Some LPG
vessels may have a slightly greater draught, but LPG access to the jetty will
be relatively infrequent and all tide access is not required for these vessels.
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Mooring dolphins will be located at the edge of the existing mangrove growth.
The loading platform will be about 50 m further offshore. The trestle
connecting the jetty to the onshore causeway will be approximately 170 m.

The trestle elevation is based on storm surge + tide + wave height + sea level,
with allowance for sea-level rise and increased storm surge associated with
potential climate change over the life of the Project (refer to Volume 5,
Chapter 2). The loading platform will be a further 3.5 m above the trestle.

A marine terminal building will be located on shore, along the trestle for the
berth operator and security control. The trestle will have a roadway with one-
way vehicular access only.

A small boat landing will be provided adjacent to the service platform for line-
handling boats, as an alternate means of departure from the jetty, and as an
alternate means of access for the pilot boat.

Plan layout of the LNG jetty is shown in Figure 2.9.5. A conceptual cross-
section of the jetty and loading platform is provided in Figure 2.9.6, which
shows indicatively the type of LNG marine-loading facilities to be constructed
for the QCLNG Project.

LNG Loading

The planned LNG production rate suggests that approximately 62 LNG
vessels will be loaded per year, per LNG process train (i.e., approximately 186
LNG vessels per year with three trains operating, with some variation due to
variation in ship capacity).

LNG will be pumped from the storage tank, through a cryogenic pipeline to the
loading platform at the jetty head.

There will be four 16” (406 mm) diameter LNG cargo arms on the loading
platform for a maximum LNG loading rate of 12,000 m® per hour (three liquid
and one vapour). Q-flex vessels, with larger manifold connections, will
require adaptors. There will be two propane-liquid unloading arms each with a
350 mm diameter.

A photograph of a LNG vessel loading at the Egyptian LNG facility, of which
BG Group is a major shareholder, is provided in Plate 2.9.1.
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Figure 2.9.5 Plan Layout of LNG Jetty
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Figure 2.9.6 Representation of LNG Loading Facility®
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Visual Impact Assessment (unpublished report)
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