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An oil platform is a structure located on rock formations in the sea with the aim of extracting oil and natural gas on the seabed.
(Ronalds, 2005), can also serve as a space for accommodation for staff (Fu, 2018). An oil platform is located in the middle of
the sea, which makes communications from the platform to the nearest port (thousands of kilometres) present communication
and information problems such as: the generation of reports of daily work, daily and constant use of email, material that is
received or disembarked, requests and reception of food for personnel, materials and information about operability on the
platform. Information and requests must be made through private communication channels, not only voice communication, but
voice and data, as well as the use of services such as the internet. Some technologies that are not feasible or viable to solve the
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Abstract. The use of information and communication technologies
has expanded the ways of working and communicating with
others. However, these offer challenges when people or
organizations are in places where communication is difficult. Self-
elevating platforms and vessels with oil and fishing activities are in
the middle of the sea, and the distance between them and the
nearest port is very far. This affects the flow of information and
communication that it generates to function properly. The
objective of this work is to implement a satellite communication
system for an offshore platform using various tools and equipment
related to local area networks and satellite networks, specifically
VSAT technology. The proposed and used methodology is based
on experience and considers site analysis, site design, equipment
installation and satellite communication tests. This has been tested
in previous satellite link implementations. As a result, the
parameters obtained in antenna pointing, isolation and latency tests
are adequate and optimal. The applied methodology presents
practical steps with specific results that can be replicated or
adapted to any satellite technology implementation.

Keywords: Communication, offshore, VSAT, methodology, self-
elevating-platform

Article Info
Received Sep 5, 2024
Accepted Sep 26, 2024

Introduction

problem are:

VSAT is a technology developed with the purpose of being used in remote sites to maintain communication with distant places
of difficult access. The use and implementation of this technology in a remote site very distant in the middle of the sea, where
the oil platform is located, allows us to use internet services through cables or radio links. VSAT systems allow access to

Sideband Radio Communication: Two-way communication only orally. This is a means of communication that is available
for platforms or boats.
Radio links or point-to-point antennas: It works in the form of a signal repeater, this requires having radio bases or
communication towers at certain distances, for this reason it is not considered functional in its use, since there is no way to
install radio bases or communication towers within the sea (Gulf of México).
Wiring laying: Laying wiring to carry internet service from the point closest to land or the nearest port would generate a
high cost in installation and maintenance.
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internet services through satellite links, thereby activating electronic and communication equipment for carrying out internal
activities and generating data to the ground.

Satellite technologies are used in places where traditional communication is difficult to access due to environmental conditions
or remote places, or high implementation costs that make it difficult to use traditional communications. There is a great diversity
of maritime communication systems and projects for both platforms and vessels that are based on Radio Frequency as DSC.
AIS, NAVDAT, VDES, TRITON, Mare-FI, MariComm, BLUECOM+, LTE-maritime, Inmarsat, Iridium, Thuraya, VSAT
(Alqurashi et al., 2023).

VSAT or Very Small Aperture Terminal is satellite communication system in which the computer equipment, the antenna with
the transceiver interact (Bhardwaj & Cyphert, 2020). That is, a HUB station communicates with the satellite, the satellite with
remote VSAT sites creating a means of communications between these elements. The terminals can be in different locations and
communicate to a central site through a satellite with the capacity to receive or transmit. The services and equipment for
implementing a VSAT system are in relation to the needs of the users. There are three types of services or forms: point-to-point
(use of one satellite), star (several satellites) and mesh (multiple satellites).

VSAT systems for oil platforms denote two bands Ku-band (12 and 14 GHz) and C-band (4 and 6 GHz), and Ka band (20 and
31 GHz). Ku-band systems take up less space, are cheaper and easier to install, and have limitations in speed and amount of
data. The C-band recommended in situations of rain and hail, have greater congestion and weaknesses with terrestrial
interference, and the Ka band transmits enormous amounts of data, does not require antenna rotation adjustments, but
attenuation by rain is sensitive.

The antennas of the terminals of VSAT systems have a length of up to 3 meters. The main objective is communication, some
applications, and uses of VSAT technologies are available in various areas: banks (ATMs), pipelines (monitoring and control),
airlines, corporate communications, reception of television service, reception and sending of television service, maritime,
mining, electrical, rural, educational, military, etc.

There are various satellite communication systems applied to maritime navigation such as INMARSAT, IRIDIUM, COSPAS-
SARSAT, VSAT with HISPASAT, TELESAT, EUTELSAT AND TELENOR networks. Portable systems with lower
communication coverage such as GLOBALSTAR, THURAYA. Global GNSS navigation satellite systems such as GPS,
GLONASSS, GALILEO, BEIDO (Blanco Prado, 2022).

2 Background

The background presents a diversity of works related to the implementation or branding of satellite technology, including VSA
technology. These are applied to various areas or contexts such as education, commercial communication, community
communication, as well as security, among others.

Using a communication network simulator, the design of a satellite communication link is proposed to provide voice and data
services to oil or marine platforms with coastal communication bases (Patil et al., 2018). The use of automatic VSAT systems
allow to provide data communication to the fishing fleet in motion, these are located on the Peruvian coast belonging to an
organization dedicated to the fishing industry which is located its operational facilities on land (Solano Aliaga, 2020).

Maritime services face security threats, especially through data leakage in VSAT communications between ships and coastal
terminals. To address this issue, an analysis was carried out using recordings of maritime VSAT communications and forensic
software tools designed to extract data from IP streams (Pavur et al., 2020).

In their communication design, Ma (Ma et al., 2021) employ VSAT technology in maritime communication and navigation,
with a particular focus on voice and data services. This approach places a special emphasis on the reliability and availability of
technology, as these qualities are what ultimately meet the necessary communication demand. Fiber optics, although an
effective communication technology, is not always viable, especially in hard-to-reach areas or remote locations separated by
seas. In these cases, satellite communication, and in particular VSAT (Very Small Aperture Terminal) technology, becomes a
crucial communication tool for the maritime industry (Arosemena, 2020).

In (Koo et al., 2023), designs a multi-RAT gateway (MRGW) that enables dual connectivity between satellite and terrestrial
networks, allows moving maritime vessels, including autonomous surface ships, to connect to multiple access networks. radio.
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The MRGW integrates LTE and VSAT networks to manage traffic and facilitates communication between end devices and the
ship's system, allowing wireless channel data collection and determination of the best navigation route.

One strategy used to support the mental health of people who are at sea by boat or platform is to provide some means of
communication internally or to land to be in communication with their relatives or to hold meetings or medical consultations
(Arosemena M, 2022).

The Peruvian National Police makes use of VSAT networks for communication from its remote terminals in the Loreto region
using a commercial satellite communication provider. All requests for data and information are directed to the Directorate of
Information Technology and Communications (Dirtic) of the Peruvian police (Rosadio Mejia, 2020).

In countries like Peru, there are areas that need Internet services for various purposes. However, the location of certain areas and
their difficult access make it difficult to access certain communication services. In this context, satellite communication makes it
possible to provide voice and data services through a satellite center to the community of Lurin (Arista Gonzales, 2022).

VSAT systems are viable to be implemented technologically and economically to provide communication and internet services
in student classrooms located remotely with difficult access (Murillo Bravo & Chiquiza Garzon, 2020). The use of remote
stations with TVWS technology over UHF allows the provision of internet to rural areas of difficult access, and educational
institutions in the area (Franco Ibafiez & Shimabuko Ruiz, 2021).

In (Chiquiza Garzén & Murillo Bravo, 2020), an economic and technological study was carried out to provide connectivity and
internet through a dual-band satellite medium with VSAT systems. This study is relevant to rural areas, where cable
communications face significant and costly limitations. As a result of the study, it was concluded that the project is feasible to
implement.

Through mathematical formulas it is possible to estimate the reliability of electronic components of VSAT terminals (IDU
(Indoor Unit), BUC (Block Up converter) that have reached their useful life of a project lasting five years (Ticona Gregorio,
2023).

In situations of natural disasters, VSAT systems are an alternative for communication to possible damages that affect cell phone
antennas (Prado Sanchez, 2019). Through satellite networks with VSAT networks, the seismic network that contemplates
earthquakes and tsunamis can be monitored, sending messages or alerts of the situation of the soils and seas this, as a means of
prevention and relief in the event of a natural disaster (Birouk et al., 2020). The use of VSAT maritime stations to send large
volumes of information to vessels on hydrometeorological data (environment and ice status) in the Arctic is possible through the
use of an AARI information system (Kuzmichev et al., 2021).

Not all the identified works present the procedure or methodology they followed to implement or carry out projects with VSAT
systems, then some works that mention the methodology or procedure (Table 1) employee:

Table 1. Stages of work using VSAT technologies.

Stages Ambit Source
—  Feasibility analysis maritime (Solano Aliaga, 2020)
— Design and Solution
— Implementation
—  Choice of sample communications (Ticona Gregorio, 2023)
—  Fault collection
— Organization of fault information
— ldentification of the distribution
— Calculations based on distribution
—  Writing formulas for each device
—  Definition type of research education (Franco Ibafiez & Shimabuko Ruiz, 2021)
—  TVWS System Design
—  Parameters of the designed system
—  Simulation techniques and

instruments
— Coverage simulation procedure
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3 Method

The selection of the satellite contemplates technical and administrative aspects, the place of connection must be at a visible
distance for the ground station, coverage in the geographical extension of ground station. The gain of satellite antennas, satellite
coverage area plays a key role in link performance, good coverage presents optimal link performance. The ground antenna must
present the correct parameters in azimuth and pointing elevation towards the selected satellite, and in a planned manner validate
that the ground station does not have any obstacle to access the chosen satellite (Maral, 2004). To obtain the result, a proprietary
methodology was developed consisting of four stages: site analysis, site design, equipment installation and satellite testing (Fig
1).

Fig 1. Stages Methodology.
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3.1. Stage 1. Site Analysis

The analysis contemplates the appropriate location where the communication link will be located, and the place that will protect

the communication equipment and infrastructure.

— Satellite assignment. Personnel must have the satellite's spatial location, it must be located true north, using a 360-degree
circumference and clockwise travel.

— Visual inspection. It seeks to visually identify areas with an unobstructed view of the airspace, avoiding obstructions such as
mobile cranes, drilling rigs and power generators on the platform.

— Tour of areas (inspection of the zones). The verification or adequacy of the spaces that will be assigned or have been
assigned for the installation of equipment and infrastructure on the platform corresponds: The area assigned for electronic
equipment must have air conditioning to maintain an optimal temperature for its operation; Request the position of the
platform (Heading) to the personnel in charge; Know the satellite to be used and its position (For example, the azimuth
satellite of 111 degrees); The area where the satellite antennas will be free of obstructions, or provide suitable alternate areas
that do not present obstructions.

— Calculation of footage. Accurate estimation of the total meters of cable (coaxial) from the antenna to the electronic
equipment. An average of 90 meters is commonly used by the transmission and reception line.

3.2. Stage 2. Site Design

The site design is an important guide to sizing the number of materials, electronic equipment, and additional material for
implementation. The design of the interconnection between the antenna and the equipment inside the rack is also considered,
and the energization of these.

— Selection of Tools and Materials. At this point, the satellite to be used is defined, based on the site analysis conducted in the
previous point, the amount of material, electronic equipment, and type of antenna to be implemented is listed. The main
tools to consider are: Coaxial cable, connectors, adapters, punch clamps, rattle wrenches with dice, combination wrench,
screwdriver, hand labeler, Patch Cord, Nylon Belts, Blue Adhesive Tape, Red Adhesive Tape, Rubber Insulating Tape, Rack
Screw.
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— Selection of electronic equipment. With the previous analysis of the site, we proceed to select the materials to be installed,
the electronic equipment that corresponds to the chosen satellite antenna. Also, the frequencies that the equipment will work,
equipment specifications (electronic equipment, Satellite Modem, Switch, LNB, BUC, Feed Horn, Multi-contact Bar).

— Selection of type of satellite antenna and Rack. The proposal of satellite antenna to be implemented, rack and quantity of
equipment to be used (satellite antenna, Rack 8 Spaces, mounting tray for modem) is available.

— Diagram of equipment interconnection. The equipment connection diagram is designed and built, ranging from the antenna
to the placement of the rack container equipment.

3.3. Stage 3. Installation of equipment

At this stage, the assembly and fixation of the antenna to a solid structure that allows us to place the antenna permanently will be
conducted. In the same way, the electronic equipment will be distributed within the Rack, which is strategically located in the
assigned area within the platform.

— Assembly and installation of satellite antenna. In this stage, the assembly of the VSAT components is conducted in the
assigned area, and the tube is placed with the appropriate height with metal clamps to the railing of the platform. Here, you
have the previous address to perform the VSAT pointing. The coaxial cable is assembled with the necessary connectors or
adapters that correspond to the antenna cable at the end of the transmission output of the equipment. Also, the assembly of
the cable with the adapters and connectors of the end connected to the receiver. To avoid affecting the connectors due to
being exposed to the weather, they are protected by using vulcanized tape (preferably black), and blue tapes for the LNB
(Rx) and red for BUC (TX) after the black tape.

— Installation of electronic equipment in equipment container. The equipment must be placed and fixed inside the Rack in a
strategically heated area with restricted access.

— Antenna alignment. Once the electronic equipment is fixed in the corresponding place, and the antenna armed in the
assigned place, the alignment of the antenna or pointing of the antenna is conducted. A tool for this purpose is iSite, for
which the transmission line must be disconnected from the modem and connected to it through the network cable. Once the
antenna is optimally aligned with the alignment software, the TX line of the modem is connected, the modem is turned off
or on to apply the configuration made. If the voltage obtained from the measurement is in the range of 15.30v to 16.50v, it is
an optimal result.

3.4. Stage 4. Satellite system testing

Testing begins with both the satellite provider and the end user. Tests with the satellite provider aim to verify that our system
does not cause interference with other satellites and that it operates efficiently and smoothly. On the other hand, by testing with
the end user, it ensures that communication services are working properly and meeting their needs properly.

— Tests with the satellite provider. Testing with the satellite provider is done before testing with the end user. The insulation or
alignment test, and the compression test:

Isolation or alignment test, helps to determine that the antenna is correctly pointed at the satellite, and that no affectations
are generated to nearby frequencies or satellites. The parameters should be in the range of 28db to 35db.

The compression test aims to identify the saturation point of the modem, the BUC, and the coaxial cable. At the end of this
test, the values obtained must be communicated to the network operations center, which will be responsible for making the
necessary adjustments in the configurations of the VSAT terminal. These adjustments are conducted remotely, without the
need for intervention by the technical team.

NOC (network center monitoring) tests, tests to measure the traffic that crosses through the antenna remotely is obtained by
means of the NOC.

— Functional tests with the end customer. Customer testing is conducted on-site, using the customer's equipment. During these
tests, it is verified that computers, phones, and other devices correctly acquire your IP address. In addition, web browsing,
sending emails and phone calls with IP equipment are evaluated, making sure that there are no delays or loss of voice in
both directions. Using the ping tool, it is checked if the response times between the two points exceed one thousand
milliseconds, which could indicate potential latency due to weather events or faulty components in the VSAT.

The results obtained in the tests conducted are optimal or adequate, which guarantees a high-quality communication between the
site where the self-elevating platform is located and the satellite environment with the rest of the world. This includes an
alignment with an intensity of 16.25 volts, achieving 32 dB in tests with the satellite provider, which is within the target range of
28 db to 35 db. In addition, satisfactory results were obtained in the saturation test. As far as local communication is concerned,
there are no data losses or latency issues, with response times ranging from 598 milliseconds to 642 milliseconds. This ensures
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the ability to access the Internet, send messages, receive, and send emails, and maintain uninterrupted communication via IP
phones when they are in use.

4 Conclusions

The methodology proposed and used is based on experience, proposes practical steps with specific results that can be replicated
or adapted to any satellite technology implementation.

A data service was implemented using VSAT technology on an oil platform located in a remote location, applying a practical
field methodology based on experience. Identifying the resources needed for implementation is of utmost importance, especially
considering the remote location of the platform. The lack of any resource can affect the implementation of the communication
system, which in turn can have economic repercussions for the end users. Satellite systems play a crucial role in
communications, being used in various areas and in places with limited or no access to wired communications. VSAT systems
are of great help for maritime communications on the high seas. In the case of oil platforms, the use of VSAT for voice and data
communications represents a reliable and guaranteed solution.

The analysis and estimation of materials and equipment are essential to ensure their use according to the specifications foreseen
for their implementation, which, in turn, contributes to the development of the project within the planned deadlines and
resources.
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