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Offshore structures are used around the world for many functions, and these structures vary
according to the depth of the water, the depth of water and environmental conditions are the main
factors that determine the type of platform and method of drilling, appropriate planning,
manufacturing, transportation, installation, and start-up. At the beginning of the twentieth century,
oil and natural gas were discovered in the Middle East, specifically in the Lebanese basin. This
discovery opened the door for Lebanon and entered the club of oil states. This paper is a study and
analysis of blocks No. 4 and No. 9 that may contain the largest amount of oil and natural gas in
addition to studying and analysing the types of marine installations (fixed and movable) and provide
the best suggestions for the type suitable platform for the process of extracting oil and natural gas
from the Sea of Lebanon according to the depth of water and factors Natural. The option of a
drillship for drilling is the most appropriate option, given the lack of sufficient information about
the nature of the soil in the Lebanese Sea. The drillship is considered an optimal solution given for
ease of movement and in the absence of oil, the cost is much lower than the installation of fixed
platforms. Semisubmersible rig for drilling and Tension Leg Platform or Semisubmersible Platform
as well as Subsea System for oil/gas extraction are good alternatives to be employed in the Lebanese

oil/gas fields.

1. INTRODUCTION

1930 was the beginning of the journey to search for oil
in Lebanon, where the French geologist Louis Dubertre
organized the geological map of Lebanon. In 1972, Ziyad
Baydoun, Head of the Geology Department at the American
University of Beirut, confirmed that there are more than
2000 meters of marine layers where oil and gas can be
found, and he affirmed that the reserves are abundant in
northern Lebanon. This research did not receive the
attention required until 2010 when the American company
Noble Angry conducted a 3D seismic survey and identified
a huge gas field called "Leviathan" in the Mediterranean. It
is estimated that this field contains 450 billion cubic meters
of gas (Skiple et al., 2012).

Offshore platforms represent a major challenge for the
design engineer, these platforms must operate safely for not
less than 25 years and more depending on existing
conditions, they are subject to severe conditions where this
design must withstand the loads caused by waves,

hurricanes, winds and strong currents, Offshore platforms
are one of the largest structures that a person has made, they
are either steel or concrete structures or a combination of the
two, there are many types each of which is used based on
the depth of the water, the mission of offshore platforms is
to extract oil and gas from the sea and to separate them from
the water and then transport them to shore via pipelines or
via ships.

In this paper Block No. 4 and No. 9 have been analysed.
The depth of water in Block No. 4 and No. 9 is between 686
meters to 1845 meters (Nader, 2011).

2. METHODOLOGY

The methodology analyses these blocks No. 4 and No. 9
in the Lebanon Sea, the depth of both blocks in addition to
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providing appropriate suggestions for the process of
extracting oil and natural gas from the Lebanese Sea.

2.1. Available data of block No. 4 and No. 9

As showing in Fig. 3, block No. 4 is located opposite the
centre of Lebanon (Beirut), its area is estimated at 1911 km?.
It is located at a distance of 30 km from the beach at a depth
between 1,400 to 1,800 meters, it is a rocky well that
stretches over the Mediterranean Sea, more than a thousand
meters from the rest of the wells in Lebanon. The block was
divided into three wells, each containing approximately
110-140 billion cubic meters of natural gas. Block No. 9
located in the south of Lebanon (Saida) with an area about
1742 km? with a water depth ranging between 1,400 to
1,800 meters (Total, 2017), Fig. 1 illustrated the location of
both blocks.
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Fig.1. Location of both blocks No. 4 and No. 9 (Lebanon
opportunities, 2017)

It is very important when designing offshore structures
to take into account the study of the soil. The task of the soil
is to withstand the pressure and the large movement of the
marine platform, mobile or fixed. (Sadeghi, 2001).

2.2. Structural analysis

The structural analysis must include all major members
of the attachments and major equipment. (American
Petroleum Institute (API), 1996).

Often the marine structures supported by piles contains
several parts, which are the main deck, the cellar deck, and
the subcellar deck and a helideck (Sadeghi, 1989).
Structural models’ files consist of:

e The type of analysis, the mudline elevation and water
depth,

o Member sizes,

¢ Joints definition,
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Soil data (i.e., mudmat bearing capacity, pile groups, T-
Z, P-Y, Q-Z curve points),
Plate groups,
Joint coordinates,
Marine growth input,
Inertia and mass coefficients (CD and CM) input,

o Distributed load surface areas,

o Wind areas,

¢ Anode weights and locations (Sadeghi, 2008).

Offshore platforms analysis should include equipment

weights, maximum live load (distributed loads), and dead
loads in addition to taking into account environmental and
wind loads (EIA, 2013).

2.3. Software used in the design of the platform

To perform a structural analysis of platforms, the following
software may be used:
e SACS, FASTRUDL, MARCS, OSCAR, StruCAD or
SESAM for structural analysis,
o Maxsurf, Hydromax, Seamoor for hydrodynamics
calculations,
o GRLWEAP, PDA, CAPWAP for pile analyses
(Sadeghi, 2004).

3. TYPES OF OFFSHORE PLATFORM

In general, there are two types of offshore platforms:
fixed offshore drilling platforms and movable offshore
drilling platforms, and each of them contains many types,
and the type of offshore platform is chosen based on the
depth of water and oil and natural gas fields as shown in
Figs. 2 and 3 (Salameh et al 2020).

It can be said that the platform in general consists of two
main parts, which are the drilling machine and its task of
exploration and drilling to reach the oil and natural gas
fields and extract them, while the second section is the upper
section which is above the water and its task is to manage
the work of the drilling rig, separate the oil and natural gas
and transfer them to land Through a network of pipes or
through the use of ship (Sadeghi, 2007).

3.1. Types of fixed offshore drilling platforms
3.1.1. Jacket platform

This type of platform is used in water that is no more
than 500 meters deep and this type can be installed directly

on the bottom of the water, this platform consists of jackets,
decks and piles.
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3.1.2. Compliant towers platform

This platform is used in a water depth not exceeding 900
meters. The platform consists of narrow, flexible towers and
foundations that support the traditional surface of the
drilling and production process.

3.1.3. SeaStar platform

The platform consists of a floating device that fills with
water when starting the drilling process to increase the
stability of the platform against the movement of water and
wind. Also, this platform includes a tension leg system that
is long strings that extend from the seabed to the floating
platform, this platform works at a depth of more than 1000
meters.

3.1.4. Floating production system

This platform follows the floating production system,
which is semi-submersible platforms where the platform
can be kept in place through its own and very heavy anchors.
This platform can operate at a depth of 1800 meters.

3.1.5. Tension leg platform

It is a larger version of the SeaStar platform, it is long
and flexible. This platform operates at a depth of greater
than 300 meters.

3.1.6. Subsea system

They are subsea production systems. They are wells on
the seabed that extract oil and gas from the seabed and then
transport it through a pipeline network to a platform located
above the sea. This platform cannot drill and operate at a
depth of 2200 meters.

3.1.7. Spar platform

It is the largest marine platform used. The platform consists
of a large cylinder that does not reach the seabed. It is
attached to the bottom with chains and cables. The
cylinder’s mission is to stabilize the platform in the water.
This platform works at a depth of 3000 meters.

ISSN: 2703-7266
Tension Leg
(1500~7000 Ft)

Floatin,
Compliant Producti%n

Tower
(1500\»-3000 Ft)

Fixed Sea Star
Platform (500~3500 Ft)
(1500 Ft)

SPAR Platform
Systems (2000~10000 Ft)
(1500—{6000 Ft) 3
NiFag

Sub sea
System
(7000 Ft)

Fig. 2. Types of fixed offshore drilling platforms (How
Offshore Drilling Works, 2020)

3.2. Types of movable offshore drilling
platforms

3.2.1. Jack-up platform

Jack up is a movable offshore platform. It has three or four
legs, the platform is moved to the drilling site and the legs
are lowered to the seabed and operate at a depth of 150
meters.

3.2.2. Semisubmersible platform

This platform has a floating drilling rig consisting of
columns and pontoons. The pontoons are flooded in water
until they reach the specified depth, they are installed. By
huge anchors of up to ten tons each, this platform can
operate at a depth of 3000 meters.

3.2.3. Drillship

It is a ship designed for drilling that contains a hole
called the “moon pool” which allows the drill string to travel
from the ship to the seabed. This type of platform uses
dynamic positioning systems in addition to motors capable
of moving the ship in any direction to ensure that the ship is
at all times located above the drilling area. It can operate a
depth of 3650 meters.
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Fig. 3. Types of moveable offshore platforms (How
Offshore Drilling Works, 2020)

4. DISCUSSIONS

The Lebanese state agreed with the French company
Total for exploration and extraction of oil and natural gas
present in Lebanese waters.

Total has chosen the drillship for the process of
extracting the oil, as the drillship is able to patrol to a depth
approx. 3650 m which is more than the depth of the oil wells
located in the Lebanese sea.

Many platforms can be chosen for drilling, but the
selection of the ferry is the most appropriate, due to several
reasons, including that this drilling process can be said to be
the first of its kind in addition to that it is not possible to
confirm the presence of oil and natural gas in the Lebanese
Sea and here the drillship is the most appropriate for its ease
of movement in contrast to the platforms Fixed.

Since the depth of water in Block No. 4 and No. 9 in
Lebanon waters varies between 686 meters to 1845 meters
and the platforms/rigs types are chosen mainly due to the
waterdepth considerations in which the oil/gas fields are
situated, and due to the deck equipment necessary to
perform its service, the following solutions are provided for
the Lebanon oil/gas fields considering the environmental
conditions and waterdepths.

Since the semisubmersible platforms/rigs can be used in
the waterdepths up to 1800 meters, and the Tension Leg
Platforms are used in waterdepths greater than 300 meters,
Semisubmersible rig for drilling and Tension Leg Platform
or Semisubmersible Platform as well as Subsea System for
oil/gas extraction are good alternatives to be employed in
the Lebanese oil/gas fields.

5. CONCLUSIONS

The choice of platform type depends on analysing the
depth of the water in the first place in addition to the natural
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factors and the type of equipment that will be used in the
process of extracting oil and natural gas.

The option of a drillship for drilling is the most
appropriate option, given the lack of sufficient information
about the nature of the soil in the Lebanese Sea. In addition,
one hundred per cent of the existence of oil and gas wells
cannot be assured, because this is the first time that Lebanon
deals with the extraction of oil and gas, therefore the
drillship is considered an optimal solution as a result of its
easy movement and in the absence of oil, the cost is much
lower than the installation of fixed platforms.

Since the semisubmersible platforms/rigs can be used in
the waterdepths up to 1800 meters, and the Tension Leg
Platforms are used in waterdepths greater than 300 meters,
Semisubmersible rig for drilling and Tension Leg Platform
or Semisubmersible Platform as well as Subsea System for
oil/gas extraction are good alternatives to be employed in
the Lebanese oil/gas fields.
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