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 The use of fossil fuels on tourist boats in Labuan Bajo poses challenges in 

the form of high operational costs and significant environmental impacts. 

This study aims to optimize the renewable energy-based electrical system by 

utilizing a hybrid photovoltaic and generator system on tourist boats. The 

methods used include simulation and technical, economic, and socio-cultural 

analysis to evaluate the feasibility and efficiency of the system. The results 

of the study show that technically, the hybrid photovoltaic (PV)-generator 

system is able to improve energy efficiency and reliability of electricity 

supply, especially in dealing with fluctuations in power needs. From an 

economic aspect, this system has been proven to reduce fossil fuel 

consumption by up to 40%, which has an impact on long-term operational 

cost savings, even though the initial investment is quite high. Socio-

culturally, the implementation of this system supports sustainability values 

and provides a positive image for the tourism industry in Labuan Bajo as an 

environmentally friendly destination. The use of a hybrid PV-generator 

system is an innovative and sustainable solution for tourist boats in Labuan 

Bajo, which not only improves technical efficiency and economic benefits 

but also supports environmental conservation and sustainability-based 

tourism. 
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1. INTRODUCTION 

Labuan Bajo, as a super priority tourism destination in Indonesia, is experiencing a surge in 

electricity demand along with the growth of the tourism sector [1]-[6]. The government and national 

electricity company have shown their commitment to the transition to new and renewable energy by building 

solar power plants on the surrounding islands, such as Papagarang Island, Messah, and Seraya Maranu. These 

solar power plants make a significant contribution in providing environmentally friendly electricity that not 

only supports community operations, but also encourages the growth of small businesses such as fish storage 

and ice production [7]-[12]. 

The commitment to clean energy is also reflected in the increase in the new and renewable energy 

mix in Flores, which has reached more than 15%. The potential of resources such as solar, geothermal, and 

hydro power is the foundation of the electricity system in this region [13]-[15]. For example, the Ulumbu 

Geothermal Power Plant has succeeded in supplying internationally certified, environmentally friendly 

electricity, supporting Indonesia's target of net-zero emissions by 2060. However, the main challenge still lies 

in the low application of new and renewable energy technology on tourist boats that are an integral part of 
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tourism in Labuan Bajo. The majority of ships still use fossil fuels, which have a negative impact on the 

environment and are not in line with the vision of sustainability [16]-[19]. 

This study aims to develop a new and renewable energy-based electrical system on tourist ships to 

reduce carbon emissions and increase energy efficiency [20]-[26]. By integrating solar energy-based 

technology or a hybrid system, it is expected to support tourism sustainability and increase the attractiveness 

of Labuan Bajo as an environmentally friendly destination. In addition, this optimization also provides 

economic benefits by reducing operational costs and creating a more sustainable tourism experience for 

tourists [27]-[32]. 

The methods used in this study include technical and economic analysis to evaluate the efficiency of 

the fossil fuel-based tourist ship electrical system compared to the new and renewable energy-based system. 

The study also involves collecting field data and interviews with ship operators to identify implementation 

challenges and develop an optimal electrical system prototype. The results of this study are expected to 

provide innovative solutions while supporting the energy transition agenda in Indonesia and the sustainability 

of tourism in Labuan Bajo. 

 

 

2. METHOD 

This study uses a combination of quantitative and qualitative approaches to optimize the renewable 

energy-based electrical system on a tourist ship in Labuan Bajo. The research method begins with collecting 

primary data through a field survey involving measuring energy consumption on the tourist ship, collecting 

technical data on the current electrical system, and assessing the potential for renewable energy such as solar 

power. This data is complemented by in-depth interviews with ship operators, technicians, and related parties 

to identify implementation challenges and understand the need for a more efficient and environmentally 

friendly electrical system. 

Furthermore, a technical analysis is carried out to evaluate the efficiency of the current fossil-fueled 

ship electrical system compared to the potential for integrating renewable energy, especially solar  

panel technology or a hybrid system. System modeling and simulation are used to predict performance and 

energy efficiency under various operational conditions. An economic analysis is also carried out to evaluate 

financial feasibility, including calculating investment costs, operational savings, and potential return on 

investment (ROI). 

This study also includes the development of a prototype of a renewable energy-based electrical system, 

which is then tested on a small scale on one of the tourist ships. This prototype will be evaluated based on 

technical performance, sustainability, and user perception. The results of all these analyses and tests are 

expected to provide strategic recommendations in integrating renewable energy systems on tourist ships, 

supporting the national energy transition, and improving the sustainability of the tourism sector in Labuan Bajo. 

In this study, the methods used include several approaches with an integrated approach. This study 

is expected to produce practical recommendations for optimizing renewable energy-based electrical systems 

on tourist ships, from technical, economic, and environmental aspects. A clearer explanation of the approach 

is as follows: 

- Quantitative and qualitative approach: This study will collect technical data on energy consumption, 

efficiency of ship electrical systems, and renewable energy potential in the Labuan Bajo area for 

quantitative data. This quantitative data involves direct measurements, such as fuel consumption, 

electrical system power capacity, and solar or hybrid power potential on tourist ships. Qualitative data is 

collected through in-depth interviews with ship operators, port authorities, and related parties in the 

energy and tourism sectors. This interview aims to understand the challenges of implementing renewable 

energy systems on tourist ships and stakeholder perceptions of energy sustainability. 

- Technical analysis: Technical analysis is conducted to evaluate the performance of the fossil-fueled ship's 

electrical system compared to the potential application of renewable energy-based technology, such as 

solar panels or hybrid systems. This analysis involves system simulations and energy efficiency 

calculations to determine the optimal design. 

- Economic analysis: This approach is used to evaluate the financial feasibility of integrating renewable 

energy on tourist ships. The parameters analyzed include initial investment costs, operating costs, 

potential fuel savings, and ROI. 

- Modeling and simulation: This research include the development of a prototype of a renewable energy-

based electrical system that can be applied to tourist ships. This prototype will be tested to assess 

technical performance, sustainability, and user acceptance. To estimate the efficiency of the system under 

various operating conditions, modeling methods are used to simulate the performance of renewable 

energy technologies, such as solar power conversion or hybrid systems, in meeting the power needs of 

tourist ships. 
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3. RESULTS AND DISCUSSION 

The electrical system on the tourist phinisi ship in Labuan Bajo is designed to support the 

operational needs of the ship and the comfort of passengers. Generally, this ship uses a generator-based 

electrical system as the main source of electricity, with a capacity that is adjusted to meet needs such as 

lighting, air conditioning, kitchen equipment, water pumps, and navigation devices. Generators usually use 

diesel fuel, which is economical and reliable for marine use. On ships, generators with a size of 5500 VA are 

usually used. The generators used are 2 units. The use of this generator is appropriate because the average 

electrical load requirement on a phinisi ship is 4976 W. This electrical load can be seen clearly in Table 1. In 

addition, tourist phinisi ships also often use inverters to convert DC power from batteries into AC power that 

is compatible with modern electronic equipment. With this combination of traditional and modern 

technology, phinisi ships can provide a comfortable tourist experience while maintaining energy efficiency. 

The electrical distribution system on the ship includes a distribution panel that regulates the 

distribution of power to various devices and areas of the ship. This panel is equipped with a circuit breaker to 

protect the system from disturbances such as short circuits or overloads. To ensure safety, the electrical 

system is designed to be waterproof and resistant to corrosion due to exposure to seawater. 
 

 

Table 1. Electrical load on tourist boats in Labuan Bajo 
Equipment Specification Energy (Wh/day) Position 

Outdoor lighting 7 W/220 VAC/LED 1344 Deck 
 30 W/220 VAC/LED 720 Mast 

 10 W/220 VAC/LED 240 Deck 

Room lighting 7 W/220 VAC/LED 168 Bridge 
 7 W/220 VAC/LED 504 Cabin 

 7 W/220 VAC/LED 336 Engine room 

Automatic water pump 125 W/ 220 VAC 6000 Engine room 
AC 1PK/ 220 VAC 63360 Cabin 

Audio 45 W/ 220 VAC 180 Bridge 

Rice cooker 1450 W/ 220 VAC 5800 Kitchen 
Mixer 200 W/ 220 VAC 1000 Kitchen 

Refrigerator 94 W/ 220 VAC 2256 Kitchen 

Rig radio 25 W/ 220 VAC 100 Bridge 

AIS 10 W/ 220 VAC 40 Bridge 

 

 

3.1.  Hybrid electrical system on a tourist ship 

The use of a hybrid photovoltaic (PV) and generator system with the AC coupling method on ships 

is an innovative solution to meet energy needs efficiently. This system integrates solar panels as a renewable 

energy source with a fossil fuel generator as a backup, allowing ships to reduce fuel consumption and carbon 

emissions. In the AC coupling configuration, the PV inverter converts the electrical energy generated by the 

solar panels into alternating current (AC) that is compatible with the ship's electrical network. This energy is 

then combined with power from the generator through a centralized electricity distribution system. The main 

advantage of this method is its flexibility, because the generator can function as a backup when solar energy 

production is insufficient, such as at night or during bad weather. In addition, this system can be equipped 

with batteries to store surplus energy from PV, thereby increasing the efficiency and reliability of the system. 

By implementing a hybrid PV-generator AC coupling, ships can reduce their dependence on fossil fuels, save 

operational costs, and contribute to environmental conservation. In addition to generators, some modern ships 

can also be equipped with solar power systems as an additional energy source. Solar panels are installed on 

the roof of the ship to charge the battery during the day. This system helps reduce the fuel consumption of 

generators, especially for low-power needs such as LED lighting and small electronic devices. 

In this system, the need for electrical loads on the ship can be met. This is because there is a division 

of load fulfillment from the use of PV and generators. The system works with several events, including when 

the load is the same as PV production, the load is greater than PV production, the load is smaller than PV 

production, and there is no energy production from PV, as shown in Figure 1. The condition of the load being 

the same as PV production will result in all energy production produced by the PV serving the load, and the 

generator operating at 20%-30% of the installed capacity. The condition of the load being greater than PV 

production will result in all energy production from the PV serving the load, and the lack of energy from the 

load being served by the generator. The condition of the load being smaller than PV production will result in 

some energy production from the PV serving the load, and the generator operating at 20%-30% of the 

installed capacity. The condition of no energy production from PV will occur either because it is night or the 

weather conditions are very bad, then the entire load will be served by the generator. 
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Figure 2 illustrates the operating scenario of the hybrid PV-generator solution with a maximum 

penetration of 70% of the installed capacity of the generator at 100%, 75%, and 50% load in sunny weather, 

less sunny weather, and at night. Savings with this scenario can reach 60%. The 100% load scenario of the 

generator capacity is very rare. However, with this assumption, the generator operation follows the power 

supply from the PV. The generator works at a minimum of 20%-30% of capacity. When the PV power 

supply is greater than 70% of the generator capacity, the PV will automatically reduce the power supply so 

that the generator works at a minimum of 20%-30% of capacity. When the PV power supply is greater than 

the load, the PV will automatically reduce the power supply so that the generator works at a minimum of 

20%-30% of capacity. In the system created, the use of the hybrid system is more focused on energy needs in 

lighting and communication systems. The use of electrical energy from PV systems on ships is often focused 

on the power needs for lights and communication devices. Solar panels generate electricity that can be used 

directly or stored in batteries to support the operation of these devices. Ship lights, such as navigation lights, 

cabin lights, and emergency lights, require relatively little power but are very important for the safety and 

operation of the ship. Likewise, communication devices such as radios, electronic navigation systems, and 

satellite devices require a stable power supply to maintain connectivity and safety during the voyage. 

 

 

 
 

Figure 1. Hybrid system with AC coupling 

 

 

 
 

 
 

 
 

Figure 2. Parallel operation scenario of hybrid PV-genset 

 

 

By utilizing PV systems for these needs, ships can reduce the load on the main generator, thereby 

saving fuel and extending the life of the generator. In addition, the use of solar energy provides sustainability 
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advantages because it does not produce greenhouse gas emissions. By storing energy using batteries, this 

system can still provide power at night or when the weather is cloudy. This approach is not only energy 

efficient but also supports the sustainability of ship operations by minimizing carbon footprints and 

operational costs. 

The use of PV on ships has various advantages that make it a sustainable energy solution. One of the 

advantages is that PV, as an environmentally friendly renewable energy source, does not produce carbon 

emissions, thus helping to reduce the environmental impact of ship operations. In addition, PV systems can 

reduce fossil fuel consumption, generate operational cost savings, and extend the life of the main generator 

by reducing its workload. PV also operates without producing noise, improving comfort on board, and is 

suitable for small power needs such as navigation lights, communication devices, and other electronic 

equipment. In terms of maintenance, solar panels are relatively easy to maintain because they do not have 

many moving parts that are prone to damage. However, PV systems also have disadvantages that need to be 

considered. PV performance is highly dependent on weather conditions, so production is reduced during 

cloudy weather or at night. Ships often have limited space for installing solar panels, limiting the amount of 

energy that can be generated. The initial cost of the installation, including panels, inverters, and storage 

batteries, is quite high compared to conventional systems. In addition, PV's energy conversion efficiency is 

still limited, making it less ideal for meeting large power needs such as main engines or ship propulsion 

systems. Corrosive marine environments can also affect the durability of solar panels, requiring additional 

maintenance to protect components from damage due to exposure to salt and moisture. Thus, while PV offers 

sustainability and efficiency benefits for small loads, its integration with other power sources is often 

necessary to meet the full energy needs of a ship. 
 

3.2.  Economics of hybrid electrical systems on tourist ships 

The results of the study on the optimization of renewable energy-based electrical systems on tourist 

boats in Labuan Bajo show significant potential in reducing fossil fuel consumption and carbon emissions. 

Technical analysis revealed that the use of solar panels for primary power needs, combined with lithium 

batteries as energy storage, can provide up to 60-80% of the ship's electricity needs in normal weather 

conditions. The designed hybrid system also shows higher efficiency compared to fossil fuel-based electrical 

systems, especially in the operation of electronic equipment and lighting. From an economic aspect, this 

system has been proven to reduce fossil fuel consumption by up to 40%, which has an impact on long-term 

operational cost savings, even though the initial investment is quite high. 

Prototype testing showed stable technical performance, with battery life reaching 8-10 hours of 

operation without additional supply. Simulations showed that this system can be fully integrated on small to 

medium-sized tourist boats, without sacrificing space for passengers or goods. In addition, economic analysis 

indicated that the initial investment in the renewable energy system can be returned in 3-5 years through fuel 

savings, with a potential ROI of 25-30% per year. 

In terms of sustainability, the implementation of this system supports the national energy transition 

agenda and strengthens Labuan Bajo's image as an environmentally friendly destination. Based on interviews 

with boat operators, the majority welcomed the integration of this technology because it provides operational 

efficiency and attracts environmentally conscious tourists. However, the study also noted challenges such as 

relatively high initial investment costs and the need for technical training for boat operators. Solutions in the 

form of government subsidies or tax incentives could be a strategic step to support the widespread adoption 

of this technology. These results emphasize the importance of collaboration between the government, 

industry players, and local communities to accelerate the implementation of renewable energy, making 

Labuan Bajo a model for sustainable tourism in Indonesia. 
 

3.3.  Public views on the use of hybrid systems on tourist ships in Labuan Bajo 

Conducting in-depth interviews with ship operators, port authorities, and stakeholders in the energy 

and tourism sectors in Labuan Bajo can provide in-depth insights into the implementation of hybrid PV and 

generator systems on tourist ships. These results show considerable enthusiasm for the implementation of 

hybrid PV and generators on Labuan Bajo tourist ships. Although challenges such as initial costs and 

infrastructure limitations still exist, the expected benefits, such as reduced emissions, fuel savings, and 

improved tourist experience, are significant. Collaboration between ship operators, port authorities, energy, 

and tourism sectors is key to the success of this initiative. When viewed from its social role for the 

community, it can be described as follows: 

- Tourist ship operators: Most ship operators in Labuan Bajo welcomed the idea of implementing a hybrid 

PV and generator system. They acknowledged that reducing fuel consumption can reduce operational 

costs, especially for short-distance voyages or when the ship is at anchor. In addition, this system is 

considered capable of increasing tourist comfort because PV operation is quieter than conventional 
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generators. Operators mentioned several major challenges, such as the high initial installation costs and 

the need for crew training to understand the new technology. Space constraints on board the ship are also 

a constraint, as solar panels require a certain area that may sacrifice aesthetics or other functions. They 

hope that the use of hybrids can extend the life of the generator, reduce maintenance time, and improve 

the image of the ship as part of ecotourism. Operators are optimistic that branding the ship as "eco-

friendly" will attract tourists who care about sustainability. 

- Port authority: The port authority in Labuan Bajo stated that they support green energy initiatives to 

support the area as a sustainable tourism destination. However, they admit that specific regulations related 

to hybrid PV and generators on ships have not yet been widely implemented. The infrastructure at the 

port is still limited. There are no charging stations or energy storage facilities to support ships with hybrid 

technology. However, the port authority plans to improve facilities in the next few years as part of efforts 

to support carbon emission reduction. They are open to collaboration opportunities with ship operators 

and local governments to accelerate the implementation of hybrid systems. According to them, incentives 

in the form of reduced mooring fees for environmentally friendly ships can be an effective first step. 

- Stakeholders in the energy sector: Energy experts highlight that hybrid PV and generator technology has 

developed rapidly. Modern solar panels have higher efficiency and are more resistant to extreme 

conditions, such as exposure to sea salt. Energy storage systems with lithium batteries are also considered 

suitable for tourist vessels. The installation costs of hybrid systems are still a major challenge, especially 

for small-scale operators. However, there is an opportunity to obtain funding through green credit 

schemes or government subsidies. Several energy companies have expressed interest in collaborating on 

pilot projects in Labuan Bajo. These parties emphasized that hybrid PV and gensets are an ideal 

transitional solution to accelerate the adoption of renewable energy in the maritime sector, while 

maintaining the operational flexibility of vessels. 

- Stakeholders in the tourism sector: Based on experience and internal surveys, tourists visiting Labuan 

Bajo tend to support tourist vessels that use environmentally friendly energy. They see it as an added 

value that increases the attractiveness of the tourist experience. The tourism sector considers that vessels 

with hybrid PV and genset systems can be a unique attraction, in line with the concept of Labuan Bajo as 

an ecotourism destination. Sustainability-based marketing campaigns, such as the use of green 

technology, can improve the reputation of this area in the global market. They also see opportunities to 

involve local communities in the installation and maintenance of the system, thus providing a direct 

economic impact on the communities around the tourist area. 

 

 

4. CONCLUSION 

Activities in optimizing renewable energy-based electrical systems on tourist ships in Labuan Bajo 

with a hybrid PV and generator system show that from a technical perspective, the combination of these two 

energy sources can improve the reliability of the ship's electrical system by utilizing solar energy as the main 

source and the generator as a backup, especially when the weather is less favorable. From an economic 

perspective, this hybrid system can reduce long-term operational costs by reducing fossil fuel consumption, 

although it requires a higher initial investment for the installation of solar panels and supporting devices. 

Socio-culturally, the implementation of this hybrid system supports more environmentally friendly tourism 

practices, in line with global awareness of sustainability issues, and has a positive impact on the preservation 

of the marine environment which is Labuan Bajo's main asset. Thus, this hybrid system is an innovative 

solution to support the development of sustainable tourism in the area. 

 

 

ACKNOWLEDGEMENTS 

Thank you to the Ministry of Marine Affairs and Fisheries and INSTIKI for all the support they 

have provided. 

 

 

FUNDING INFORMATION 

Authors state no funding involved. 

 

 

AUTHOR CONTRIBUTIONS STATEMENT 

This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author 

contributions, reduce authorship disputes, and facilitate collaboration. 

 



                ISSN: 2088-8694 

Int J Pow Elec & Dri Syst, Vol. 16, No. 2, June 2025: 1306-1313 

1312 

Name of Author C M So Va Fo I R D O E Vi Su P Fu 

I Made Aditya Nugraha ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
I Gusti Made Ngurah 

Desnanjaya 
 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓  ✓ 

 

C :  Conceptualization 

M :  Methodology 

So :  Software 

Va :  Validation 

Fo :  Formal analysis 

I :  Investigation 

R :  Resources 

D : Data Curation 

O : Writing - Original Draft 

E : Writing - Review & Editing 

Vi :  Visualization 

Su :  Supervision 

P :  Project administration 

Fu :  Funding acquisition 

 
 

 

CONFLICT OF INTEREST STATEMENT 

Authors state no conflict of interest. 
 

 

INFORMED CONSENT 

We have obtained informed consent from all individuals included in this study. 
 

 

ETHICAL APPROVAL 

The research related to animal use has been complied with all the relevant national regulations and 

institutional policies for the care and use of animals. 
 

 

DATA AVAILABILITY 

The data that support the findings of this study are available on request from the corresponding 

author, [IMAN]. The data, which contain information that could compromise the privacy of research 

participants, are not publicly available due to certain restrictions. 
 
 

REFERENCES 
[1] F. K. Damanik, H. Ulinnuha, C. R. Sonia, and Nurhalisa, “Digitalization for tourism resiliency (Case study: Labuan Bajo),” in 

Digitalisation: opportunities and challenges for business, Springer, Cham, 2023. doi: 10.1007/978-3-031-26956-1_71. 

[2] A. Kodir, A. Tanjung, I. K. Astina, M. A. Nurwan, A. G. Nusantara, and R. Ahmad, “The dinamics of access on tourism 

development in Labuan Bajo, Indonesia,” GeoJournal of Tourism and Geosites, vol. 29, no. 2, pp. 662–671, Jun. 2020, doi: 
10.30892/gtg.29222-497. 

[3] E. B. Yudhoyono, H. Siregar, N. A. Achsani, and T. Irawan, “Financial performance of tourism businesses in Labuan Bajo Tourist Area, 

Indonesia,” Journal of Environmental Management and Tourism, vol. 12, no. 2, pp. 458–465, 2021, doi: 10.14505//jemt.12.2(50).13. 
[4] N. P. N. Nursiani, R. E. Fanggidae, D. Y. Salean, M. Kurniawati, and J. H. Lada, “The analysis of work engagement and self 

efficacy towards the self-development of tourism entrepreneur in Labuan Bajo and Timor Is-land,” Eduvest - Journal of Universal 

Studies, vol. 3, no. 2, pp. 416–425, Feb. 2023, doi: 10.59188/eduvest.v3i2.753. 
[5] L. Y. Laurentius, H. Hartono, and S. A. Situmorang, “Analysis of local data management capability in regional ecotourism 

development program in Indonesia (Case Study in Labuan Bajo),” Analysis Of Local, vol. 17, no. 10, pp. 929–937, 2020. 

[6] N. P. N. Nursiani, R. E. Fanggidae, D. Y. Salean, M. Kurniawati, and J. H. Lada, “The analysis of work engagement and self 
efficacy towards the self-development of tourism entrepreneur in Labuan Bajo and Timor Is-land,” Eduvest - Journal of Universal 

Studies, vol. 3, no. 2, pp. 416–425, Feb. 2023, doi: 10.36418/eduvest.v3i2.753. 

[7] P. Pratama and M. D. Arifin, “Analysis of solar panel energy consumption on tourist boats in Labuan Bajo,” International 
Journal of Marine Engineering Innovation and Research, vol. 8, no. 4, Nov. 2023, doi: 10.12962/j25481479.v8i4.19355. 

[8] P. Pratama and M. D. Arifin, “Photovoltaic-based electric tourist boat design to support island tourism at the Labuan Bajo,” 

International Journal of Marine Engineering Innovation and Research, vol. 8, no. 2, Jun. 2023, doi: 10.12962/j25481479.v8i2.17044. 
[9] I. G. M. N. Desnanjaya, I. K. A. G. Wiguna, and I. M. A. Nugraha, “Application of PV systems in the process of drying fish for 

traditional fisherman,” International Journal of Power Electronics and Drive Systems (IJPEDS), vol. 13, no. 4, pp. 2414–2420, 

Dec. 2022, doi: 10.11591/ijpeds.v13.i4.pp2414-2420. 
[10] S. Wen, C. Zhang, H. Lan, Y. Xu, Y. Tang, and Y. Huang, “A hybrid ensemble model for interval prediction of solar power 

output in ship onboard power systems,” IEEE Transactions on Sustainable Energy, vol. 12, no. 1, pp. 14–24, Jan. 2021, doi: 

10.1109/TSTE.2019.2963270. 
[11] J. Yang and X.-Y. Ma, “Ship power generation system model based on distributed solar photovoltaic power generation,” Journal 

of Coastal Research, vol. 94, no. sp1, p. 520, Sep. 2019, doi: 10.2112/SI94-103.1. 

[12] G. Karthikeyan, D. P. Winston, A. Bhuvanesh, and K. Gangatharan, “Evaluation of faults in a DC grid-connected solar systems of 
ships,” Marine Technology Society Journal, vol. 54, no. 4, pp. 93–99, Jul. 2020, doi: 10.4031/MTSJ.54.4.8. 

[13] I. M. A. Nugraha, I. G. M. N. Desnanjaya, J. S. M. Siregar, and L. I. Boikh, “Technical-economic prospect for photovoltaic on 

fixed lift net in Indonesia,” International Journal of Power Electronics and Drive Systems (IJPEDS), vol. 14, no. 3, p. 1802, Sep. 
2023, doi: 10.11591/ijpeds.v14.i3.pp1802-1808. 

[14] N. Loy, I. Rachmawati, and M. L. Karolus, “Solar energy technology: Knowledge, awareness, and acceptance of solar energy in 

Ngada, East Nusa Tenggara, Indonesia,” International Journal of Sustainable Development & World Policy, vol. 12, no. 1, pp. 1–
10, Feb. 2023, doi: 10.18488/26.v12i1.3296. 



Int J Pow Elec & Dri Syst  ISSN: 2088-8694  

 

Optimization of renewable energy-based electrical systems on tourist ships in … (I Made Aditya Nugraha) 

1313 

[15] J. Giwangkara and B. Van Campen, “Planning the electrification of rural villages in East Nusa Tenggara using renewable energy 
generation,” Indonesian Journal of Energy, vol. 1, no. 1, pp. 5–21, Feb. 2018, doi: 10.33116/ije.v1i1.10. 

[16] L. O. R. N. Prakasa, H. Sholichah, and T. Wikaningrum, “WOTEC technology as the potential renewable energy: Literature study 

in East Nusa Tenggara,” in 2019 International Conference on Sustainable Engineering and Creative Computing (ICSECC), IEEE, 
Aug. 2019, pp. 83–88. doi: 10.1109/ICSECC.2019.8907056. 

[17] O. Marchenko and S. Solomin, “Efficiency of solar and wind energy use in the countries of Central and North-East Asia,” E3S 

Web of Conferences, vol. 209, p. 04002, Nov. 2020, doi: 10.1051/e3sconf/202020904002. 
[18] M. Huang, W. He, A. Incecik, A. Cichon, G. Królczyk, and Z. Li, “Renewable energy storage and sustainable design of hybrid 

energy powered ships: A case study,” Journal of Energy Storage, vol. 43, p. 103266, Nov. 2021, doi: 10.1016/j.est.2021.103266. 

[19] N. Vahabzad, B. Mohammadi‐Ivatloo, and A. Anvari‐Moghaddam, “Optimal energy scheduling of a solar‐based hybrid ship 
considering cold‐ironing facilities,” IET Renewable Power Generation, vol. 15, no. 3, pp. 532–547, Feb. 2021, doi: 

10.1049/rpg2.12015. 

[20] Y. Qiu, C. Yuan, J. Tang, and X. Tang, “Techno-economic analysis of PV systems integrated into ship power grid: A case study,” 
Energy Conversion and Management, vol. 198, p. 111925, Oct. 2019, doi: 10.1016/j.enconman.2019.111925. 

[21] C. Park et al., “Live-life cycle assessment of the electric propulsion ship using solar PV,” Applied Energy, vol. 309, p. 118477, 

Mar. 2022, doi: 10.1016/j.apenergy.2021.118477. 
[22] Y. Qiu, C. Yuan, and J. Tang, “Integrating SCESS into a Ship-PV power system to mitigate power fluctuations and improve LVRT 

capability,” Arabian Journal for Science and Engineering, vol. 44, no. 8, pp. 6769–6781, Aug. 2019, doi: 10.1007/s13369-018-3623-2. 

[23] Y. Qiu, C. Yuan, Y. Sun, and X. Tang, “Power quality analysis for ship-photovoltaic power system: a case study,” Electric Power 
Components and Systems, vol. 46, no. 11–12, pp. 1375–1386, Jul. 2018, doi: 10.1080/15325008.2018.1485185. 

[24] C. Ghenai, M. Bettayeb, B. Brdjanin, and A. K. Hamid, “Hybrid solar PV/PEM fuel cell/diesel generator power system for cruise 

ship: a case study in Stockholm, Sweden,” Case Studies in Thermal Engineering, vol. 14, p. 100497, Sep. 2019, doi: 
10.1016/j.csite.2019.100497. 

[25] Y. Sun et al., “The application of hybrid photovoltaic system on the ocean-going ship: engineering practice and experimental 

research,” Journal of Marine Engineering & Technology, vol. 18, no. 1, pp. 56–66, Jan. 2019, doi: 10.1080/20464177.2018.1493025. 
[26] V. Bolbot, N. L. Trivyza, G. Theotokatos, E. Boulougouris, A. Rentizelas, and D. Vassalos, “Cruise ships power plant 

optimisation and comparative analysis,” Energy, vol. 196, p. 117061, Apr. 2020, doi: 10.1016/j.energy.2020.117061. 

[27] S. Mohanty, P. K. Patra, S. S. Sahoo, and A. Mohanty, “Forecasting of solar energy with application for a growing economy like 
India: Survey and implication,” Renewable and Sustainable Energy Reviews, vol. 78, pp. 539–553, Oct. 2017, doi: 

10.1016/j.rser.2017.04.107. 

[28] M. A. Gulzar, H. Asghar, J. Hwang, and W. Hassan, “China’s pathway towards solar energy utilization: transition to a low-carbon 
economy,” International Journal of Environmental Research and Public Health, vol. 17, no. 12, p. 4221, Jun. 2020, doi: 

10.3390/ijerph17124221. 

[29] N. Khan, K. Sudhakar, and R. Mamat, “Role of biofuels in energy transition, green economy and carbon neutrality,” 
Sustainability, vol. 13, no. 22, p. 12374, Nov. 2021, doi: 10.3390/su132212374. 

[30] M. Z. Anam, A. B. M. M. Bari, S. K. Paul, S. M. Ali, and G. Kabir, “Modelling the drivers of solar energy development in an 

emerging economy: Implications for sustainable development goals,” Resources, Conservation & Recycling Advances, vol. 13, p. 
200068, May 2022, doi: 10.1016/j.rcradv.2022.200068. 

[31] J. Huang, W. Li, L. Guo, X. Hu, and J. W. Hall, “Renewable energy and household economy in rural China,” Renewable Energy, 

vol. 155, pp. 669–676, Aug. 2020, doi: 10.1016/j.renene.2020.03.151. 
[32] A. Braun, R. Toth, and S. Erat, “Solar energy and the circular economy: An introduction,” MRS Energy & Sustainability, vol. 8, 

no. 1, pp. 1–2, Mar. 2021, doi: 10.1557/s43581-021-00003-x. 

 
 

BIOGRAPHIES OF AUTHORS 
 

 

I Made Aditya Nugraha     is a lecturer at the Ministry of Marine Affairs and 

Fisheries Republic of Indonesia. He has been a lecturer since 2016 until now. He obtained a 

bachelor's degree in 2011 and a master's degree in 2013 at Udayana University, Bali, in the 

field of electric power systems and energy management. He also serves on the editorial board 

and reviewer for several journals. He is interested in research related to renewable energy, 

energy management, electric power systems, IoT, and OHS. He can be contacted at email: 

made.nugraha@kkp.go.id or imdadityanugraha@gmail.com. 

  

 

I Gusti Made Ngurah Desnanjaya     was born on December 20, 1988, currently a 

Lecturer in the Institute of Business and Technology Indonesia and majoring in embedded 

systems, microcontrollers, control systems, internet of things, and renewable energy.  

He obtained a bachelor's degree in 2011, a master's degree in 2013, and a professional 

engineer degree in 2021 from Udayana University, Bali. He can be contacted at email: 

ngurah.desnanjaya@gmail.com. 

 

https://orcid.org/0000-0001-6128-3022
https://scholar.google.com/citations?hl=en&user=UApGT4gAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57216682936
https://www.webofscience.com/wos/author/record/AAJ-4289-2021
https://orcid.org/0000-0002-8811-6395
https://scholar.google.com/citations?hl=en&user=0iyhTDsAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57216333300
https://www.webofscience.com/wos/author/record/AAC-3838-2021

