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Abstract:

Globalization has become the main element of business life today and leads to increased
competition. The main factors affecting competition in the oil and gas industry are oil/
natural gas prices and demand, exploration and production costs, global production
levels, alternative fuels, and government (including environmental) regulations. This
scope of work, It deals with the characteristics, design and manufacturing parameters of
the fixed offshore platform and the types of platforms used to drill and produce oil/
natural gas under the sea. Especially the formation stages of fixed offshore platform
projects are mentioned. Various analyzes need to be made in the process from the
decision taken in the construction of the fixed offshore platform, from its design to the
manufacturing phase and the time of installation. As in offshore designs, these analyzes
should be aimed for other platform structures to build an economical and reliable

structure.

1. Introduction

Globalization has become a fundamental element of
business life in the last few years. In addition, it is
believed that there is a need to focus on
globalization processes. It is seen that capital
knows no borders, knowledge has become the
biggest capital, businesses are opened to
international markets, and technology is easily
transferred. These and similar effects have led to
changes in the business world, as well as forcing
businesses that want to succeed in the new business
world to change. The effect of this change has also
brought increased competition. Today, global
energy policies are mainly determined by oil and
natural gas. Key factors affecting competition in the
oil and gas industry are oil/natural gas prices and
demand, exploration and production costs, global
production levels, alternative fuels and government
policies.

Due to the high demand for oil and natural gas,
more exploration and production activities are
carried out [1]. For this exploration and production,
different types of constructions are used as offshore
oil/natural gas fields, offshore towers and platforms

depending on water depth and water condition.
Rigs are used to drill wells and platforms are set up
for oil/natural gas extraction at the site. Different
challenges arise when drilling on land. When
drilling in the sea, it is difficult because the sea
floor can sometimes be thousands of feet below sea
level. Therefore, an artificial drilling platform
should be constructed in the sea, while ground
drilling provides a platform for drilling. With the
establishment of the first platform in the Gulf of
Mexico for oil exploration in the late 1940s, a new
field of expertise began [2]. Turkey has long
coastlines in terms of location and sea-oriented
studies are becoming widespread day by day. These
types of platforms are divided into mobile and
fixed. Figure 1 shows an image of some offshore
drilling platforms.

2. Types of marine drilling platforms

2.1 Tower Platforms (Compliant Towers)

It is very similar to stationary platforms. It is
attached to a foundation on the seafloor and a
narrow tower that extends to the platform. This
tower has a more flexible structure as opposed


http://dergipark.org.tr/en/pub/ijcesen
http://www.ijcesen.com
mailto:serapdogan@beykent.edu.tr
mailto:banik@tersan.com.tr
mailto:sukrue@tersan.com.tr

Serap Ozhan Dogan, Burak Galip Anik, Siikrii Eren / IJCESEN 10-4(2024)1673-1677

Faee
Patorn
%o 200}

34 7

SPaR
Plavore

Sernl FPS

(200 103808w0) Siowing Producden Syviern

FFS0 ¢+ Bubens Wt
o 42 3000}

300
kor)

Figure 1. Platform Types [3]

to the rigid legs of a fixed platform. This flexibility
allows it to operate in much deeper water as it can
absorb most of the pressure exerted on it by wind
and sea. Despite its flexibility, it is strong enough to
withstand hurricane conditions.

2.2. Tension Leg Platforms

It connects to the seafloor with its long flexible legs
and extends to the platform. These legs allow very
little vertical movement. Tensioner platforms can
operate to a depth of 7000 fit.

An offshore oil drill with a floating drilling unit
containing columns and barges that will cause the
barges to submerge to a predetermined depth if
filled with water. It is the most common type of
offshore drilling rig.

The rig is located in the partially submerged
section. During drilling, the water-filled underbody
provides stability to the rig. Semi-submersible rigs
are usually anchored by large anchors weighing
more than ten tons each.

Combined with the submerged part of the rig, these
anchors ensure the platform is stable and secure
enough for use in turbulent offshore waters. For
semi-submersible rigs, it can be held in place using
dynamic positioning. In this type of rig platform, a
hole is drilled in the seafloor and can be quickly
transported to new locations.

2.3. Floating Production System

In addition to semi-drilling rig structures, there are
oil production equipment and drilling equipment on
them. Ships can also be used as floating production
systems.

The platforms are held in place by large heavy
anchors or the dynamic positioning system used by
drill vessels. After drilling is complete, a floating
production system is actually attached to the
seafloor instead of the wellhead platform. Oil and
natural gas extracted by risers are transported from
the wellhead to the production facilities on the
semi-submersible  platform. These generation
systems can operate at water depths of 6000 fit.
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2.4. Spar Platforms

It is among the largest offshore platforms in use.
These gigantic platforms consist of a large cylinder
supporting a typical fixed rig platform. These
cylinders do not extend to the seafloor. Instead, it is
connected to the base by a series of cables and
lines. The large cylinder serves to stabilize the
platform in the water and allows the movement to
absorb the force of potential hurricanes.

2.5. Drillships

They are vessels designed for drilling operations.
These vessels are specially designed to transport
drilling platforms to deep sea locations. A typical
drill ship has all the equipment normally found on a
large ocean liner. It has a drilling platform and
embankment located in the middle of its deck. In
addition, drillships have a hole (called a "moon
pool”) that runs down the inside of the hull,
allowing the drill string to extend from the hull into
the water. This offshore oil rig is capable of drilling
in very deep waters. Drillships use ‘dynamic
positioning systems. Drillships are equipped with
electric motors on the underside of the ship's hull
that can move the ship in all directions. These
engines ensure that the ship is always directly
above the drilling site. For this, it is integrated into
the ship's computer system using satellite
positioning technology, together with the sensors in
the drilling template.

2.6. Fixed Platform

It is one of the marine drilling platform types.
Offshore platforms are massive steel or concrete
structures used for the exploration and extraction of
oil and gas from the earth's crust. Offshore
structures are offshore, lakes, bays, etc., miles away
from shorelines are established in places. This
study covers the investigation of fixed offshore
platform type.

3. Design analysis and manufacturing
parameters of offshore fixed platforms

Offshore platforms have many uses such as oil
exploration and production, navigation, ship
loading, unloading, supporting bridges and
crossings. Offshore oil production is one of the
most visible of these applications and presents a
significant challenge for the design engineers.
These offshore structures must have a design life of
twenty-five years or longer (in very harsh sea
conditions) and perform their functions safely. The
most important aspects in their design is the peak
loads created by hurricane winds and waves are the
fatigue loads created by the waves during the life of
the platform and the movement of the platform.
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Platforms can sometimes be exposed to strong
currents that load the mooring system and cause
eddy shedding [4]. In figure 2, a picture of the
offshore platform is shared.

Figure 2. Offshore platforms

Offshore structures can be made of steel, reinforced
concrete, or a combination of both. Offshore oil and
gas platforms are often made of various grades of
steel, from mild steel to high-strength steel.
However, some old buildings were made of
reinforced concrete. While the legs of the platform
are made of concrete or steel, they extend down
from the platform and are fixed to the seafloor with
stakes. In some concrete structures, the weight of
the legs and seafloor platform is so great that they
do not need to be physically attached to the
seafloor. Instead, they must stand on their own
mass. There are many possible designs for these
fixed permanent platforms. The main advantages of
such platforms are their robustness. Since they are
attached to the sea floor, they have limited
movement due to wind and water forces. These
platforms cannot be used in extremely deep waters
and it is not economical to build such long legs.
Offshore platforms are very heavy and are among
the tallest man-made structures in the world. Oil
and natural gas are separated on the platform and
transported to shore by pipelines or tankers.
While starting these huge projects, various
conditions are expected to meet. Basically, offshore
platform construction projects need to go through
the following stages.
* Making the feasibility study of the place to be
invested,
* Investigation of diving inspections of the places to
be installed,
» Making conceptual, basic and detailed designs of
the platform,
* Making strength calculations of the elements of
the platform,
* Obtaining design approval from necessary places,
*  Procurement of necessary materials for
construction,
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» Starting to manufacture the steel structures of the
platform,
* Preparation of shipping and offshore installation
procedures for the elements of the platform,
* Loading, transporting and installing the platform
and its elements,
* Assignment of necessary persons and units.
Each region of the world has its own unique
topographic, geographical and physical
characteristics. For this reason, the location of the
area and some of its features should be considered
within the framework of general planning
principles in site selection for platforms. These are
climatic features of the region, geological features,
geomorphological features, seismicity, tsunami
hazard, status of underground water resources,
ecological characteristics of potential areas, nature
protection zones, economic factors, water depth,
spatial suitability, political reasons [5]. The
platform is highly exposed to loads created by
environmental conditions. These are wind, current,
earthquake and wave. The most important of these
environmental loads is the effect of waves and
earthquakes on the platform. Wind load often has a
significant impact on platform installation and
maintenance. The current force, on the other hand,
has very little effect when compared to other forces
[6]. Our country is located in a risky geological
area in terms of earthquake zones. In this respect, it
iS necessary to ensure the reliability of the
structures by making earthquake calculations. The
bearing capacity calculations of the piles should
also be made. In fixed platforms, steel, concrete and
composite materials are most commonly used for
the feet connecting the platform to the seabed [7].
Another important part of the design of offshore
structures is the investigation of the ground. Soil
surveys should also be determined depending on
the characteristics of the project and the geological
conditions of the site. These investigations may
include many studies such as relevant in situ soil
drilling and laboratory tests (loading tests,
observation pits, seismic tests). It is important to
plan in such a way that sufficient information about
the ground can be obtained and the ground
conditions can be modeled with sufficient accuracy
[5]. In the event of a storm, the condition of the
seabed is of great importance. While creating fixed
offshore platform systems; soil conditions, load
conditions, water depths and seismicity of the
region, pile bearing capacity calculations should
also be taken into account [8]. Also, depending on
the floor, the design of the platform legs will vary
greatly. Geotechnical properties are examined as
damage types such as collapse and settlement may
occur depending on the changes in bearing capacity

[9].
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While determining the structural features of the
platforms, one of the most important factors in
being economical and applicable is the water depth.
The type of open sea structure is determined
according to the water depth and other parameters.

Considering the environmental and other
parameters of the platform, there are different main
analyzes required for the platform design and
installation, which are considered [10]. The
required analyzes for offshore platforms are
presented in table 1. An evening image of the Fixed
Offshore Platform is shared in figure 3.

Table 1. Analysis for Fixed Offshore Platform

Types of analysis

1) On-Site Analysis 8) Earthquake Analysis

2 ) Impact Analysis 9) Transient Analysis

3) Transport Analysis | 10) Easement Analysis

4) Evolving Analysis | 11) Straightening Analysis

5) Installation

Analysis. 12) Fatigue Analysis

6) Loading Analysis 13) Lift/ Take Off Analysis

7) Ribless Stability
Analysis

14) Pile and Conductor Pipe
Driveability Analysis

Figure 3. Fixed Offshore Platform View

Risers, overhead equipment, flow arms, bulk
manifold, piping, vent boom, vents and drains,
escape routes, fire protection and lifesaving
equipment, deck structures, main deck, mezzanine
deck, cellar and lower cellar deck levels, pig
launcher Pipelines up to risers, including 3D
elbows, top ports, clamps, J pipes, instruments,
level gauges, pressure and temperature gauges,
cable ducts, etc. are used in fixed offshore
platforms. They are designed and manufactured to
cover high-level facilities, including stairs.

4. Conclusion and recommendations

Today, oil and natural gas are the needs of human
beings. For this reason, such studies should be a
priority for oil/natural gas exploration and
production.
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In Turkey, the production and use of a fixed
offshore platform is a step in the development of
more advanced technologies.

The formation process of these offshore structures
is quite complex and needs to include various
analyses. One of the most important elements is
that a good feasibility study should be done for the
place where the fixed open platforms will be
installed.

As a result, offshore platforms vary according to
their installation location and must meet various
conditions for this installation. If the conditions are
met, one of the most difficult parts of the design
and manufacturing phase should be passed. Due to
the advantage of being surrounded by seas on 3
sides of Turkey, marine technologies are of great
importance in order to stay in global competition.
In Turkey, there are places with sufficient capacity
where such large constructions can be made. Such
structures can easily be built in shipyards. Oil and
Gas platform is studied in the literature [11-18].
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