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RINGKASAN

RAHMAT RABBANI. Performa dan Aspek Ergonomi Prototipe Sistem Propulsi
Listrik dengan Baterai Lithium-ion pada Kapal Nelayan Skala Kecil. Dibimbing
oleh FIS PURWANGKA dan BUDHI HASCARYO ISKANDAR.

Tingginya ketergantungan terhadap bahan bakar minyak menjadi tantangan
utama bagi nelayan skala kecil. Fluktuasi harga serta keterbatasan akses terhadap
bahan bakar minyak bersubsidi turut menimbulkan ketidakpastian dalam
keberlanjutan kegiatan penangkapan ikan. Kondisi ini menuntut perlunya alternatif
yang lebih hemat, aman dan ramah lingkungan untuk mendukung keberlanjutan
perikanan tangkap, salah satu alternatif yang berpotensi mendukung operasional
nelayan skala kecil adalah penggerak berbasis listrik. motor listrik mampu
menggerakkan baling-baling dengan performa yang cukup optimal pada skala
laboratorium, sehingga belum adanya informasi mengenai performa prototipe
sistem propulsi listrik pada kapal skala kecil di skala lingkungan. Berdasarkan
permasalahan tersebut, penelitian ini bertujuan mengidentifikasi performa sistem
propulsi listrik pada kapal nelayan skala kecil dan menilai tingkat ergonomi sistem
setelah dipasang pada kapal. Alat yang digunakan terdiri dari watt meter, sound
level meter, vibration meter, dan speedometer. Pengujian performa dilakukan pada
kapal nelayan yang mengoperasikan jaring insang dasar berlapis (Trammel net)
memiliki ukuran panjang 6 m, lebar 0,8 m, dan tinggi 0,6 m. Pengujian dilakukan
selama 15 menit dengan variabel yang diamati berupa kecepatan kapal, kebisingan,
getaran, tata letak muatan kapal dan biaya operasional kapal. Hasil pengujian
prototipe menunjukkan rata-rata selama pengujian daya sebesar 230 watt, arus
sebesar 10 A dan tegangan sebesar 23.4 V. Hal ini menunjukkan sistem internal
sudah bekerja dengan maksimal, sehingga yang perlu ditingkatkan hanya
spesifikasi dari dinamo. Hasil penilaian aspek ergonomi menunjukkan bahwa
empat dari tujuh indikator telah memenubhi kriteria ergonomi.

Kata kunci: ergonomi, baterai lithium-ion, kapal skala kecil, performa prototipe,
sistem propulsi listrik.



SUMMARY

RAHMAT RABBANI. Performance and Ergonomic Assessment of a Lithium-lon
Battery-Based Electric Propulsion System Prototype for Small-Scale Fishing
Vessels. Supervised by FIS PURWANGKA, and BUDHI HASCARYO
ISKANDAR.

The high dependence of small-scale fishers on fossil fuels remains a major
challenge for capture fisheries, as fluctuating fuel prices and limited access to
subsidized fuel create uncertainty in fishing operations and long-term sustainability.
This condition highlights the need for an alternative propulsion system that is more
economical, safer, and environmentally friendly. Electric propulsion has emerged
as a promising solution for small-scale fishing vessels. Previous laboratory-scale
studies demonstrated that an electric motor was capable of driving a propeller with
satisfactory performance; however, information regarding the performance of an
electric propulsion prototype under actual operating conditions remains limited.
Therefore, this study aimed to evaluate the performance of an electric propulsion
system installed on a small-scale fishing vessel and to assess its ergonomic
suitability after installation. The prototype was tested on a 6.0 m x 0.8 m x 0.6 m
fishing vessel operating a bottom-set trammel net. Performance testing was
conducted for 15 minutes using a wattmeter, sound level meter, vibration meter,
and speedometer. The observed variables included vessel speed, noise level,
vibration, onboard load arrangement, and operational cost. The results showed that
the prototype operated at an average power consumption of 230 W, a current of 10
A, and a voltage of 23.4 V throughout the testing period, indicating stable operation
of the electrical system. The findings suggest that future improvements should
focus primarily on increasing the motor specifications to enhance propulsion
performance. Ergonomic assessment indicated that four of the seven evaluated
indicators met the established ergonomic criteria, demonstrating that the prototype
has acceptable ergonomic characteristics while still requiring further refinement for
practical application.

Keywords: electric propulsion system, ergonomics, lithium-ion battery, propulsion
performance, small-scale fishing vessel.
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