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Abstract. This paper discusses the application of two combined power generation systems
namely generator and Solar Panel in improving the efficiency of offshore power supply during
downtime. Ensuring reliable and sustainable power in remote and limited range environments is
critical for sustainable platform maintenance and sustainability. Traditional power sources, such
as diesel generators, although reliable, have high carbon emissions and operational costs. Solar
energy, although environmentally friendly, faces spatial constraints in offshore. A hybrid system
combines photovoltaic (PV) panels and conventional generators, which provides an optimal
balance between renewable energy and reliability. This study focuses on the system design,
operational benefits, and its impact on wellhead platform sustainability, highlighting its
efficiency and environmental sustainability.
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1. Introduction

During idle time of wellhead platforms [1]-[3] in offshore areas after operation must be maintained and
monitored continuously. For maintenance activities, temporary power must be available continuously
and reliably. Selecting a power generation system that can reduce environmental impacts without
sacrificing reliability, safety and production time is important. There are many factors to consider when
designing temporary supply requirements for maintenance of offshore platforms [4]. Perhaps the most
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obvious are considering the distance between land and sea weather conditions, the adverse weather
conditions that can occur, and the hazardous areas. These factors make access to offshore platforms very
difficult, time-consuming and expensive. This is why a reliable power source is needed. Solar energy
systems [5]-[8] typically provide 100% renewable energy and zero carbon emissions. However, these
systems face very serious challenges when applied to offshore platforms which have limited space
compared to those on land. Alternatively, gas engine generators or diesel generators can produce more
power in a much smaller space than solar power, but produce high carbon emissions and have a much
shorter design and life span resulting in higher operating costs. Solar hybrid generators [9]-[11] are
systems that combine solar panels with conventional generators (such as solar) and/or energy storage
systems (batteries) to generate electricity. This system is designed to utilize as much solar energy as
possible, while conventional generators or batteries are used as backup to ensure a continuous and stable
power supply. The use of solar hybrid generators can overcome the variability of solar energy by
providing an additional source of power to ensure continuous electricity availability and reduce
operating costs through the use of free solar energy after initial installation, as well as reducing fossil
fuel consumption. Preservation for maintenance on the wellhead platform has the main purpose of
ensuring the continuity of operations, safety, and efficiency of the drilling platform and oil and gas
production. In this project, we carried out equipment maintenance on the wellhead platform while
waiting for electricity from shore. The main preservation was carried out in the HVAC room (panel
room), electrical room, and motorcycle. Preservation is carried out to prevent corrosion and damage by
protecting the wellhead components from corrosion, oxidation, and material damage due to exposure to
harsh marine environments, such as salt water and high humidity. In addition, preservation also ensures
that the wellhead platform remains functional and reliable, reduces the risk of mechanical failures that
can cause downtime and operational disruptions, and extends the operational life of wellhead
components by minimizing wear and tear through effective preservation measures. Preservation can also
have a significant impact on efficiency and reduce long-term maintenance costs by preventing major
failures and the need for emergency repairs, thereby reducing the frequency and cost of expensive
repairs, and maintaining the wellhead condition to support optimal production operations, thereby
increasing the efficiency and output of oil and gas production with good preservation by ensuring that
all structural components of the wellhead remain in good condition. Wellhead platform preservation
involves a variety of activities, such as the application of anti-corrosion coatings, the use of inhibitors,
routine inspections, and preventive maintenance. By implementing a comprehensive preservation
program, companies can ensure that their wellhead platforms remain functional, safe, and efficient
throughout their life cycle.

2. Methods

Preservation is an action to maintain and protect equipment from all kinds of things that cause damage
to the equipment because it is stored or in a stationary condition for a long time. On large projects such
as building construction, infrastructure, or industrial projects, the equipment and systems used often
require special maintenance to maintain their quality and performance. Common maintenance tools used
in these projects include anti-corrosion coatings, preservation of various machine components, and other
measures aimed at preventing damage or reduced performance caused by environmental conditions or
normal use.

Preservation equipment projects [12] also involve managing inventory of maintenance equipment,
monitoring equipment condition periodically, and maintaining track records of maintenance carried out.
This is important to ensure that equipment remains ready for use and does not experience damage that
could cause disruption or delays in the project. Each type of public equipment has general and specific
methods for maintaining it. The preservation program (sequential preservation) is ideal for application
in projects.
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2.1. Whellhead Platform

A wellhead platform is an offshore structure used in the oil and gas industry to house wellhead
equipment, which regulates and controls oil and gas production from subsea wells. Wellhead platforms
play a critical role in the extraction, preprocessing, and transportation of hydrocarbons from subsea
reservoirs to further processing facilities or delivery ashore. Wellhead platforms have the benefit of
providing a stable structure for oil and gas extraction operations in offshore environments. By providing
production efficiency to optimize the flow and pre-processing of hydrocarbons to maximize production.
In the safety aspect, namely providing critical safety systems to protect the environment and personnel
from emergency events and in the maintenance aspect enabling easy access for inspection, maintenance
and repair of wellhead equipment. On the wheelhead platform there are rooms and components that
need to be preserved. In this project, preservation is carried out in the control room, panel room, HVAC
room, motor, specheater and others.

2.2. Preservation Electrical Loads on Offshore Platform

This system has performance for the minimum electrical load required to maintain critical or important
conditions of equipment or systems on the platform when it is not operating or in standby condition.
These loads are designed to ensure that equipment or systems remain in operational condition and avoid
damage or degradation that can occur due to long periods of inactivity. For example, in an offshore
platform, some equipment or systems need to remain in optimal condition even when not in active use,
such as pumps, compressors, control systems, sensors, etc. This minimum electrical load is maintained
using backup power from an electric generator or other power source, and is usually adjusted to the
specific needs of the equipment or system being maintained. Maintaining this electrical load is important
to ensure the offshore platform can be reactivated quickly and efficiently when necessary, as well as to
avoid damage or reduced performance of equipment or systems that could cause disruption in platform
operations. So a hybrid system is very necessary to supply electricity during preservation. The electrical
loads during preservation that will be supplied by this hybrid system are temporary AC, motor space
heater, local panel space heater, and several field monitoring equipment (cameras, beacons, and Navaid).
An overview of the hybrid system is presented in Figure. 1.
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Figure 1. Solar Hybrid Generator System
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2.3. Provisions of Figures and Tables

The Solar Hybrid Generator consists of several main components that work together to produce
electrical energy. Some of the main components contained in the Solar Hybrid Generator as in Fig. 2
include: Solar Panels; Solar panels or solar modules are the main component that converts solar energy
into electrical energy (DC electricity). Solar panels consist of solar cells made of semiconductor material
that can produce electric current when exposed to sunlight. Inverters; a device that converts DC electric
current produced by solar panels into AC electric current that can be used for household electrical
appliances and other equipment. TEG; This component will convert the temperature difference into
electrical energy. This generator is used as an additional power source when sunlight is insufficient or
unavailable. Battery; used to store energy produced by solar panels or thermoelectric generators for use
at night or when solar energy is not available. Batteries can also be used to store excess energy for future
use. Charge Controller; used to regulate battery charging from solar panels and thermoelectric
generators. This device helps protect the battery from overcharge and overdischarge. Monitoring and
Control System; used to monitor system performance and regulate the operation of main components to
ensure optimal energy efficiency and availability. DC-DC inverter; used to convert the DC voltage from
solar panels or batteries into a DC voltage suitable for a particular use. An overview of the system is
presented in the diagram and wiring of the solar hybrid generator system in Fig. 2. These components
work together to produce electrical energy from renewable energy sources (solar and thermal energy)
and provide a stable and sustainable electricity supply. The use of a solar hybrid generator in this system
aims to reduce dependence on fuel supply for daily operations.
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Figure 2. Diagram system solar hybrid generator

3. Results and Discussion

Preservation of this system is carried out to maintain tools that have an important function in the
wellhead platform. Equipment preservation is carried out to ensure operational reliability and safety in
harsh environments and often extreme weather. In this system, preservation is carried out in the HVAC
room, motor room, space heater, and electrical room. This component has an important function on the
wellhead platform. These components require an electricity supply that is always maintained 24 hours
a day. Therefore, a power system is needed that can guarantee a continuous supply of electricity. The
use of a hybrid system is expected to be able to provide a better and more efficient electricity supply.

3.1 Preservation motor and space heater

Preservation of the motor and space heater is carried out to ensure the availability of electricity for these
components because these components have a very critical function. The space heater requires power
that is always maintained so that its function and performance continue to work well. The function of
the space heater at the wellhead is to prevent freezing and maintain optimal performance of the wellhead
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equipment in cold weather conditions. Because at the wellhead, the components must be in good
condition under all conditions, preservation is very necessary.

3.2. Solar Hybrid Generator

Use of a hybrid system to provide power supply to the load continuously so that the load is always in
good working condition. The use of a hybrid system to anticipate failures in the load on the electricity
supply. So preservation is very important to ensure the availability of electricity supply at the wellhead
platform. The use of this hybrid system is able to provide electricity supply to loads that include the
HVAC room, motor, space heater, and electrical room. The explanation for the solar hybrid generator
is presented in the block diagram in Figure 3. In this hybrid system, it is designed to provide continuous
power for loads that are always on standby for 24 hours.
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Figure 3. diagram block of solar hybrid generator

The use of a slide hybrid generator system is able to provide more optimal power to supply the load on
the wellhead platform. The solar hybrid generator wiring is presented in Figure 4.
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Figure 4. wiring system solar hybrid generator

3.3. Discussion

The implementation of preservation is an action that is really needed in a system, preservation on
offshore platforms has a very important role in maintaining the reliability and sustainability of the
platform's operations. Preservation of project equipment and materials is a process and effort to maintain
and protect physical equipment against damage or destructive elements and restoration/reservation of
damaged equipment parts, which are caused by factors from within (intrinsic) the archive itself or factors
from outside (extrinsic) the physical equipment. itself. Because basically a project takes place in various
stages and takes a long time to complete (starting from vendor fabrication, delivery, installation on the
project to all equipment being tested and put into operation). The importance of preserving equipment
and materials in every project is for the long-term interests of the project so that all project equipment
is in good condition and there are no problems when it is operated later. Because with a good
preservation program, each piece of equipment will be able to avoid quality degradation and damage
during the project period (vendor fabrication, delivery, installation, commissioning and operations. The
purpose of preserving the equipment and materials itself is to maintain its sustainability and extend its
useful life. So that all equipment can be operated easily without problems and can last according to the
initial design.

The use of a solar hybrid generator has a significant influence on the electricity supply used to supply
the well head platform, temporary power including (lighting systems, motors, space heater, AC, pumps,
electrical room etc.). It is important to plan and provide sufficient resources for this temporary power
requirement so that operations are offshore platforms can run smoothly and safely. The use and
application of this solar hybrid generator has been proven to be able to increase fuel efficiency, assist
the rehabilitation process and provide system reliability.

4. Conclusion

A review of solar hybrid generators in electricity supply systems offers a number of significant
advantages, both in terms of energy supply reliability, cost efficiency and environmental impact. The
advantage of using this hybrid system is that it reduces dependence on fossil fuels, whose prices can
fluctuate and are often unreliable.
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Implementing a system located on a wellhead platform, the Solar hybrid generator can be designed
modularly, allowing for additional capacity as needed without requiring major changes to existing
infrastructure. By implementing a solar hybrid generator system, the supply of the load is more optimal
and prevents failure of components that require continuous electricity supply. The application of solar
hybrid generators to electricity supply systems offers an effective and sustainable solution to current and
future energy challenges. By utilizing a combination of renewable and conventional energy sources, this
technology not only improves reliability and cost efficiency but also supports important environmental
sustainability initiatives.
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