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Abstract

Electrical energy is an essential requirement for fishing vessels, and it is primarily generated by diesel-driven electric
generators. This energy is utilized for various purposes onboard such as lighting, navigation, and supporting fishing activities
including loading and unloading. The efficient operation and longevity of the electric generator onboard depend on ensuring
that the load imposed on it does not surpass its capacity. Researchers conducted several phases in this study, including
identifying the electrical power distribution system, determining the generator capacity and the electrical load it receives, and
calculating the electrical load under various operational conditions. Additionally, the study examined the operational
efficiency of the generator under four different conditions. The findings reveal that the fishing vessel employs a radial
electrical distribution system and is equipped with two electric generators, each having a capacity of 225 kVA. The
generators demonstrate efficient performance across all operational scenarios, with load factors ranging from 79.70% to
83.08%.
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1. Introduction

The use of electrical power in fish storage facilities is a crucial requirement to support the operations of fishing vessels. Thus,
there is a need for a power source to drive these facilities. The electrical system on board comprises power generation
equipment, distribution systems, and various electrical appliances. Electrical energy is utilized to drive motors for various
auxiliary machines, lighting, navigation equipment, and room cooling devices. Continuous electricity supply is
fundamentally necessary for safe vessel operations; hence, the availability of adequate generator power capacity is crucial
(Alamsyah, 2017; Andreas et al., 2020; Ayom et al.,2020). This is particularly associated with vessel conditions during
sailing, necessitating the presence of emergency power generation systems to handle vessel emergencies. Generators serve
as essential primary power sources to meet all electrical needs on fishing vessels (Cahyono et al., 2017; Danyal, 2013;
Darma et al.,2019). However, in most cases on board, the largest needs are ideally met by the onboard generators. This
leads to power accumulation in the vessel's electrical installations. Such power accumulation is typically used at certain times
when several vessel equipment is in use, and the selection of generators as power sources is determined by a method
accessible to the vessel's generators. Therefore, excessive electrical load on the generator must be avoided, as overloading
can lead to fatal consequences (Anggara et al.,2021; Agung et al., 2021;Apriani et al., 2022). To understand the usage
of electrical load installations and recognize the importance of electricity on vessels, there is a need for research to analyze
the usage of electrical loads against generator power on fishing vessels (Naufal & Aswin, 2022; Nugraha et al
2022a,2022b,2022c). This research aims to identify electrical loads on fishing vessels and determine the efficiency of the
generator power used for vessel electrification (utomo et al.,2022; Cahyono et al.,2022). The hope of this writing is to
identify electrical loads on fishing vessels and understand the efficiency of the generator power used for vessel electrification.

2. Material and methods

This study examines the electrical load usage data on a Fishing Vessel. The research was conducted on
the fishing vessel KM. Okishin 07 owned by PT. Okishin Flores. This vessel is a modified ship that was previously
used for longline fishing and was later converted into a fish transportation vessel. The vessel operates in the waters
of Flores and serves as both a transporter and processor of the catch from plasma vessels collaborating with PT.
Okishin Flores, as well as other fishing vessels. To obtain the electrical load on KM. Okishin 07, several
systematic steps were taken. The first step involved observing and identifying the electrical distribution system
on board, from the generator to the loads. The second step was to identify and determine the electrical power
available as a power source to operate the equipment and electrical machinery to support the vessel's operations.
The third step was to calculate the electrical load used(Lugman et al.,2022; Nugraha et al.,2022; Achmad &
Anggara, 2022). In collecting the electrical load used, it was categorized into four types of operational conditions
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of the vessel, as each condition involves different tasks and the use of different machinery and electrical
equipment. These operational condition groups are:

1) when the vessel is sailing to the port to load supplies

2) when the vessel is operating to unload supplies and receive fish from fishing vessels

3) when the vessel is sailing to PT. Okishin

4) when the vessel is unloading cargo at PT. Okishin.

The object used as the research material for this electrical load is the generator set with a diesel engine drive as
shown in Figure 1.

\

Figure 1. Power Generator

Meanwhile, the power generation on the ship utilizes an electrical generator, and the specifications of this
generator engine are determined (Fahmi & Anggara, 2022; Reza & Anggara, 2022; Sugianto & Nugraha). To
distribute electricity on the ship, the electrical load paths are identified starting from the generator to the loads
present on the electrical distribution panel. The identified electrical load includes all equipment using electricity
from the ship's generator.

The maximum power of the generator engine on the ship is influenced by the generator's output capacity in kVA
and the power factor of the engine. By knowing these two parameters and using equation

1) the available electrical power can be determined: P=Sxcos¢

2) The efficiency of electrical energy usage generated by the generator is employed to ascertain how much
electrical energy generated by the generator is utilized.

To support the ship's operations, it is necessary to determine the efficiency of electrical energy usage generated
by the generator, which requires knowing how much electrical energy is used and how much electrical energy the
generator generates. The efficiency of the generator is calculated using equation (2):

n= total power usage/ power generator supply x 100%

3. Results and discussion

The electrical power distribution system aboard the ship utilizes a radial distribution system, where
electrical panels receive power from the main panel directly connected to generators one and two. To synchronize
these generators, the main panel is equipped with a synchroscope. This distribution system was chosen for its
simplicity and relatively lower cost compared to other distribution systems, aligning with Danyal's (2013)
observation that radial systems are commonly used due to their simplicity and cost-effectiveness. The distribution
of electrical current begins with generators one and two as the power sources, then the electrical energy is directed
to the main distribution board. From there, the electrical energy is distributed to distribution panels equipped with
safety devices such as circuit breakers, magnetic contactors, overcurrent relays, Marine Transformers, and safety
fuses. Subsequently, these distribution panels are routed to users, including lighting installations, electrical
equipment, navigation systems, and auxiliary equipment, with much of the energy used to operate electric motors.
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Figure 1. Power Distribution

The available electrical power on the ship can be calculated by multiplying the power factor of the engine
by the power generated by the generator (1), then multiplied by the number of generators on the ship.
Based on the data obtained and observations on the ship, the total electrical power consumption can be
met by the power of one generator unit, and only one generator unit is operated. Therefore, the available
electrical power from one generator unit is:

P=225kVAx0.8
P=180kW

During its operations, KM. Okishin 07 consumes a significant amount of electrical energy. This electrical
energy is used for lighting accommodation areas from the engine room to the navigation room. The
power required for lighting varies, as it is adjusted according to the lighting needs and the size of the
room. Electrical distribution for navigation equipment is used for navigational purposes, while the load
from electric motors is used to operate auxiliary equipment to assist in onboard activities. The electrical
load usage is obtained by observing and recording the data of the electrical load consumed. From TABLE
III, the total electrical load consumption from various installations is 168,495 Watts. Therefore, the
overall efficiency of electrical power usage from one generator unit is calculated using (2).

1= 168.495 W/180.000 W x 100%
n="93.6%

From the above calculation, the overall efficiency of electrical power usage is 93.6%, which is deemed
inefficient as it exceeds the generator's load factor of approximately 60% - 86% (Ricesno & Nandika,
2020).

4. Conclusion

From the analysis discussed above, it can be concluded that the electrical distribution system on KM. Okishin
07 employs a radial distribution system where the electricity generated by the generator is distributed to the main
panel, then to distribution panels, and further to electrical equipment. The electrical power generated by one
generator unit available on the ship is 180 kW. The total electrical power usage during voyages to the loading and
unloading areas is 145,005 Watts, with an efficiency of 80.56%. During the operation of fish collection, the total
electrical power usage is 149,545 Watts, with an efficiency of 83.08%. The total electrical power usage when
heading to PT. Okishin Flores is 145,005 Watts, with an efficiency of 80.13%. Lastly, during loading and
unloading operations at the port owned by PT. Okishin Flores, the total electrical power usage is 143,470 Watts,
with an efficiency of 79.70%.
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