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ABSTRACT 
 

 
Techno-Economic Assessment of Solar-Powered Green Hydrogen Production in West 

Java Using TMY Data 
 

 
By 

 Arno Hendera 
      Dr. Hery Sutanto, S.Si.., M.Si, Advisor  

                             Dr. Abdul Hamid Budiman, ST., M.Sc Co-Advisor             
 

 
SWISS GERMAN UNIVERSITY 

 

This study evaluates the techno-economic feasibility of producing zero-carbon green 

hydrogen from a grid-tied solar photovoltaic and battery storage system in Tangerang, West 

Java, Indonesia, using Typical Meteorological Year data sourced from the Joint Research 

Centre of the European Commission covering the period 2005 to 2023. The system comprises 

a 150 kW bipolar alkaline electrolyzer with a Zirfon Perl UTP 500 membrane and 30 wt.% 

potassium hydroxide electrolyte, a 1,200-module LONGi Hi-MO 5 LR4-72HPH-450M 

monocrystalline photovoltaic array totaling 540 kWp with a footprint of 2,608 m², and a 

250-unit battery bank providing 2,250 kWh total capacity and 1,800 kWh usable storage. The 

system is connected to the PLN Golongan I-3 grid for site auxiliary loads only; the energy 

management control logic prevents grid electricity from reaching the electrolyzer at all 8,760 

hourly simulation timesteps to maintain the zero-carbon integrity of the hydrogen produced. 

The hourly simulation, implemented in MATLAB/Simulink R2023b using the Simscape 

Electrical toolbox, applies Nominal Operating Cell Temperature thermal derating and 

Maximum Power Point Tracking correction at each timestep to account for tropical climate 

performance losses. The Tangerang site receives an annual Global Horizontal Irradiance of 

1,872.7 kWh/m², yielding an annual hydrogen output of 7,760 kg with the electrolyzer 

operating 4,500 hours per year at a utilization rate of 51.4%. Solar energy supplies 80.4% of 
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total electrolyzer demand and battery storage supplies the remaining 19.6%, with zero grid 

electricity reaching the electrolyzer. Total capital expenditure is Rp 11,761,838,550, with the 

battery bank comprising 40.7% of total capital cost. Applying a Capital Recovery Factor of 

0.1019 at an 8% discount rate over a 20-year project life, the baseline Levelized Cost of 

Hydrogen is Rp 204,964/kg ($12.09/kg), which is 5 to 8 times higher than Indonesian grey 

hydrogen at $1.5 to $2.3/kg. Sensitivity analysis identifies solar irradiance as the most 

influential parameter, followed by battery capital cost as the most actionable near-term lever 

for cost reduction. 

Keywords: green hydrogen, levelized cost of hydrogen, solar photovoltaic, alkaline 

electrolyzer, West Java 
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