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Floating 
solar PV - 
schematic

https://asiacleanenergyforum.adb.org/wp-content/uploads/2023/06/Sika-Gadzanku.pdf



3



Inovasi sederhana panel surya terapung
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Where to install the 
solar panels?

Indonesia is likely 
to rely on solar 
energy!
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Indonesia is likely 
to rely on solar 
energy!



Source: https://globalwindatlas.info/en/

Wind Resource
(Red is better)

Source: https://globalsolaratlas.info/map

Solar Resource
(Red is better)

Solar and Wind Resources in Indonesia



Indonesia’s GHI: 4.8 kWh/m2

Indonesia’s Vast Solar Energy Potential

Source: Energies 2021, 14(17), 5424; https://doi.org/10.3390/en14175424
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Floating PV Development Strategy

Floating 
PV

Hydropower 
reservoirs

Natural 
lakes

Water 
treatment 
facilities

Off-shore



1. Pemilihan Lokasi yang Tepat

2. Perawatan dan Pembersihan Rutin

3. Pemilihan Komponen Berkualitas

4. Monitoring Kinerja Sistem

5. Cadangan Energi dan Sistem Kontrol Otomatis

Faktor yang Mempengaruhi Keandalan PLTS:



Floating 
solar PV – 
risk to be 
managed Japan’s largest PV power plant, inaugurated by Kyocera in March 2018 at 

the Yamakura Dam in Ichihara City.

Kyocera’s 13.7 MW floating project at the Yamakura Dam was damaged by 
120mph winds the typhoon brought to the coastal city of Chiba.

Source: PV-Magazine, 2019

https://www.pv-magazine.com/2019/09/09/japans-largest-floating-pv-plant-catches-fire-after-typhoon-faxai-impact/#:~:text=Kyocera's%2013.7%20MW%20floating%20project,produced%20by%20panels%20stacking%20up.


Damaged floating solar PV

In India's state of Madhya Pradesh, the 
world's largest floating solar plant at 
Omkareshwar dam suffered severe 
damage during a storm on April 9. Footage 
captures the destructive impact as strong 
winds uprooted and damaged solar panels, 
disrupting operations.

The damaged floating plant is one of three 
developed near the dam. The storm that 
damaged it had winds reported at 50 kph, 
which is just over 31 mph. 

A few days after it began operations.

Read more at: Times of India
Video

http://timesofindia.indiatimes.com/articleshow/109231119.cms?utm_source=contentofinterest&utm_medium=text&utm_campaign=cppst
https://x.com/OzaNandini/status/1777941616562733520


POTENSI PLTS TERAPUNG “OFSHORE” DI INDONESIA



Historical tropical storm around the globe

40 years of data (1980–2020) of historical tropical storm 

tracks (represented by red lines)



https://reliefweb.int/map/world/last-50-years-tropical-storms-asia-pacific-1966-
2017
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Mapping potential sites for offshore floating solar PV

40 years of data (1980–2020) of historical tropical storm tracks (represented by grey lines)



Mapping potential sites for offshore floating solar PV

2019, storm hit 
floating solar PV 
(14 MW) at 
Yamakura Dam, 
Japan

2024, floating 
solar plant at 
Omkareshwar 
dam, Madhya 
Pradesh, India, 
suffered severe 
damage during a 
storm on April 9



• Red areas are best (calmer) followed by orange, yellow, and green, while blue areas are the stormiest. 

Pale blue corresponds to maritime areas far from land that were not considered in this analysis. 

• Purple areas represent marine protected areas. 

• The dark gray line shows the history of tropical storms.

Note: In each cell, the numbers are (top to bottom): (i) area 

(thousands of km2); (ii) potential solar power (TW); and (iii) 

potential annual solar generation (thousands of TWh per 

annum).

Indonesia's maritime floating solar PV potential



PERBANDINGAN KEEKONOMIAN ENERGI FOSIL DAN SURYA

Dengan asumsi per kg batubara dapat 
menghasilkan 2 - 4 kWh, harga $100/ton. Maka 
biaya bahan bakar mencapai 2 – 5 cent per kWh.

Dengan asumsi harga system PLTS terapung 
$1000- 1200/kWp, biaya setara 5 – 6 cent per 
kWh.
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Sumber: IESR

https://iesr.or.id/wp-content/uploads/2022/06/220630-IESR-Webinar-IESR-Analisis-biaya-pembangkitan-listrik-PLTU-dengan-berbagai-skenario-biaya-dan-teknologi-dekarbonisasi-DA-30-Juni-2022.pdf


ILUSTRASI OUTPUT PLTS 1 MENIT VS 15 MENIT VS 60 MENIT

https://solargis.com/resources/blog/best-practices/4-reasons-why-pv-project-designers-need-1-minute-data



https://solargis.com/resources/blog/best-practices/4-reasons-why-pv-project-designers-need-1-minute-data

PV OUT WITH AND WITHOUT SMOOTHING
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Cost Structure of Floating PV



Project cost of Floating Solar PV ($/Watt)



Terimakasih
David Firnando Silalahi

https://linktr.ee/davidfsilalahi 
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davidfsilalahi@gmail.com
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https://linktr.ee/davidfsilalahi


FURTHER READING
▪ 100% Renewable Electricity in Indonesia, https://doi.org/10.3390/en17010003

▪ Global Atlas of Marine Floating Solar PV Potential, https://www.mdpi.com/2673-9941/3/3/23

▪ Indonesia's Vast Off-river Pumped Hydro Energy Storage Potential, https://www.mdpi.com/1996-1073/15/9/3457 

▪ Indonesia’s Vast Solar Energy Potential, https://www.mdpi.com/1996-1073/14/17/5424

▪ Pumped hydro energy storage to support 100% renewable energy. https://iopscience.iop.org/article/10.1088/2516-

1083/adaabd 

▪ Heatmaps to Guide Siting of Solar and Wind Farms. Energies 2025, 18(4), 891; https://doi.org/10.3390/en18040891

▪ A global atlas of pumped hydro systems that repurpose existing mining sites, 

https://www.sciencedirect.com/science/article/abs/pii/S0960148124001782?via%3Dihub

▪ A review of pumped hydro energy storage, https://iopscience.iop.org/article/10.1088/2516-1083/abeb5b

▪ Global Atlas of Closed-Loop Pumped Hydro Energy Storage, https://doi.org/10.1016/j.joule.2020.11.015
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Open access: https://iopscience.iop.org/article/10.1088/2516-1083/adaabd 

https://iopscience.iop.org/article/10.1088/2516-1083/adaabd


Energies 2022, 15(9), 3457;

https://doi.org/10.3390/en15093457

32 Part 2: Assessment of Indonesia’s practical off-river pumped hydro energy storage potential.

https://doi.org/10.3390/en15093457


Indonesia's Vast Off-River PHES Potential

Total potential: 820 TWh
Class A/B: 320 TWh

Regions

Available Class A/B 

PHES potential 

(TWh)

Sumatera 43

Java 30

Bali Nusa Tenggara 30

Kalimantan 64

Sulawesi 85

Maluku Papua 69

Total 321
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Source: Energies 2022, 15(9), 3457; https://doi.org/10.3390/en15093457

https://doi.org/10.3390/en15093457


Heatmap to Guide Siting of Solar and Wind Farms
Published 13 Feb 2025

Open access: https://doi.org/10.3390/en18040891 

https://doi.org/10.3390/en18040891


Indonesia solar overhead low-cost heatmap and comparative 

heatmap without the effect of transmission



Solar and wind are the most affordable sources of clean energy

Source: Bloomberg NEF
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Potential of Floating Solar PV in Indonesia

Source: FPV Technical Potential Assessment for Southeast Asia

https://www.nrel.gov/docs/fy23osti/84921.pdf


Potential of Floating Solar PV in Indonesia

Source: Hybrid Floating Photovoltaic - Hydropower Potential Utilization in Indonesia

As result, the country has 5,807 
potential reservoirs for FPV and 26 
hydropower plants with a reservoir 
area with a potential utilization of 
more than 1 MW. Those sites are 
suitable for 3 GW floating power plants 
and 2.8 GW hydropower. And those 
sites can reduce CO2 emissions by 
2,911,197 tonnes per year.

https://iopscience.iop.org/article/10.1088/1755-1315/1105/1/012004


Potential of Floating Solar PV in Indonesia

Source: Hybrid Floating Photovoltaic - Hydropower Potential Utilization in Indonesia

https://iopscience.iop.org/article/10.1088/1755-1315/1105/1/012004


Floating 
solar PV - 
schematic

Floating PV : Solar PV sited floating on waterbodies such as reserovirs, lakes, seas

Modules: Same PV technology as ground-mount or rooftop PV, with the emerging potential for 
tracking and/or bifacial panels. 

Site: Typically sited on artificial waterbodies (e.g., reservoirs, retention ponds, etc.), with emerging 
applications on natural waterbodies, both inland and offshore. 

Structure: Platforms consist primarily of high-density polyethylene (HDPE) floats, with potentially 
different considerations for offshore sites. Anchors and mooring lines minimize lateral movement of 
the system. Racking material is similar to land-based PV (e.g., stainless steel). 

Electrical Components: Similar equipment as a land-based PV installation, with some different 
considerations for freshwater or marine environments (e.g., electrical cables connecting the modules 
to each other, and connecting the modules to the central inverter). 

Source: https://www.nrel.gov/docs/fy24osti/87698.pdf 

https://www.nrel.gov/docs/fy24osti/87698.pdf


RE data explorer - NREL

https://www.re-explorer.org/index.html



RE data explorer - NREL

https://www.re-explorer.org/index.html
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