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ABSTRAK

Permasalahan peningkatan kebutuhan energi listrik dan isu lingkungan
mendorong industri untuk memanfaatkan sumber energi terbarukan sebagai bagian
dari penerapan sustainability. PT Siemens Indonesia sebagai perusahaan teknologi
memiliki peluang untuk memanfaatkan energi surya melalui sistem Pembangkit
Listrik Tenaga Surya (PLTS) on-grid. Oleh karena itu, penelitian ini dilakukan
untuk menganalisis potensi, perancangan, dan simulasi sistem PLTS on-grid
sebagai upaya mendukung pengurangan ketergantungan terhadap energi fosil serta
penerapan energi bersih di lingkungan perusahaan.

Metode penelitian yang digunakan adalah pendekatan deskriptif kuantitatif
melalui perancangan dan simulasi menggunakan perangkat lunak PVsyst. Data
yang digunakan meliputi data lokasi pemasangan PLTS, data meteorologi dan
radiasi matahari, data konsumsi energi listrik PT Siemens Indonesia, serta
spesifikasi teknis modul fotovoltaik dan inverter. Tahapan analisis dilakukan
dengan menentukan kapasitas sistem, konfigurasi modul seri dan paralel,
kesesuaian inverter, serta mengevaluasi parameter hasil simulasi seperti Produced
Energy, Specific Production, Performance Ratio (PR), dan Loss Diagram.

Hasil simulasi menunjukkan bahwa sistem PLTS on-grid berkapasitas 240
kWp mampu menghasilkan energi listrik sebesar 384.810 kWh/tahun, dengan
Specific Production sebesar 1.601 kWh/kWp/tahun dan Performance Ratio (PR)
sebesar 85,11%. Sistem ini mampu menyuplai sekitar 17,95% dari total kebutuhan
energi listrik tahunan PT Siemens Indonesia. Berdasarkan tarif listrik rata-rata
sebesar Rp1.559,51/kWh, energi listrik yang dihasilkan berpotensi memberikan
penghematan biaya listrik sebesar Rp600.091.073/tahun. Dengan demikian,
rancangan sistem PLTS on-grid ini tidak hanya layak secara teknis, tetapi juga
memberikan kontribusi terhadap efisiensi biaya operasional dan mendukung

penerapan sustainability di PT Siemens Indonesia.

Kata kunci: PLTS on-grid, PVsyst, sustainability, energi terbarukan, simulasi

sistem surya
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ABSTRACT

The increasing demand for electrical energy and growing environmental
concerns encourage industries to utilize renewable energy sources as part of
sustainability implementation. PT Siemens Indonesia, as a technology-based
company, has the opportunity to apply solar energy through an on-grid Solar
Power System (PLTS). Therefore, this study was conducted to analyze the potential,
design, and simulation of an on-grid PLTS system as an effort to reduce dependence
on fossil-based energy and support the use of clean energy within the company
environment.

The research method used in this study is a descriptive quantitative approach
through system design and simulation using PVsyst software. The data used include
the PLTS installation location data, meteorological and solar radiation data,
electrical energy consumption data of PT Siemens Indonesia, and the technical
specifications of photovoltaic modules and inverters. The analysis stages include
determining the system capacity, configuring the modules in series and parallel,
evaluating inverter compatibility, and assessing simulation parameters such as
Produced Energy, Specific Production, Performance Ratio (PR), and Loss
Diagram.

The simulation results show that the designed 240 kWp on-grid PLTS system
is capable of generating 384,810 kWh/year of electrical energy, with a Specific
Production of 1,601 kWh/kWp/year and a Performance Ratio (PR) of 85.11%. The
system can supply approximately 17.95% of PT Siemens Indonesia’s annual
electricity demand. Based on an average electricity tariff of Rp1,559.51/kWh, the
generated energy has the potential to provide electricity cost savings of
Rp600,091,073 per year. Therefore, the proposed on-grid PLTS design is not only
technically feasible but also contributes to operational cost efficiency and supports

sustainability implementation at PT Siemens Indonesia.

Keywords: on-grid PLTS, PVsyst, sustainability, renewable energy, solar system

simulation
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