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ABSTRAK

Dwiky Alkhiranu, “Perancangan Pembangkit Listrik Tenaga Surya pada Gedung Blok C Universitas Nasional
untuk Penerangan”, Program S1 Teknik Elektro Fakultas Teknik dan Sains Universitas Nasional, dibawah
bimbingan Ir. Rianto Nugroho, M.T., dan Ir. Idris Kusuma, M.T., February 2026, 82 Halaman + xiii + 21
Lampiran

Konsumsi energi listrik pada gedung pendidikan terus meningkat seiring bertambahnya
aktivitas akademik dan penggunaan peralatan elektronik. Pemanfaatan Pembangkit Listrik
Tenaga Surya (PLTS) atap menjadi salah satu solusi untuk mengurangi ketergantungan
energi listrik dari jaringan PLN sekaligus menekan emisi karbon. Penelitian ini bertujuan
merancang sistem PLTS atap pada Gedung Blok C Universitas Nasional yang optimal secara
teknis dan ekonomis. Metode penelitian dilakukan melalui pengumpulan data beban gedung,
analisis potensi radiasi matahari, perhitungan kapasitas sistem, serta penentuan konfigurasi
modul, inverter, dan sistem proteksi. Sistem dirancang menggunakan konfigurasi 24 modul
seri dan 4 paralel dalam satu array, dengan total 4 array yang dihubungkan ke inverter multi-
MPPT. Hasil perancangan menunjukkan kapasitas terpasang sistem sebesar 48 kWp dengan
produksi energi tahunan sebesar 67,707 MWh/tahun. Nilai Performance Ratio (PR)
diperoleh sebesar 74,31% dan Capacity Factor (CF) sebesar 14,944%, yang menunjukkan
sistem bekerja dalam kategori baik. Dari sisi ekonomi diperoleh Net Present Value (NPV)
sebesar Rp 24.070.254.316.333,9, Internal Rate of Return (IRR) sebesar 92,16%, Return on
Investment (ROI) sebesar 2060809,4%, serta Payback Period selama 4,2 tahun. Hasil
tersebut menunjukkan sistem PLTS layak diimplementasikan baik dari aspek teknis maupun
finansial. Dengan demikian, penerapan PLTS atap pada Gedung Blok C Universitas
Nasional mampu menurunkan konsumsi energi listrik dari jaringan PLN serta mendukung
pemanfaatan energi terbarukan di lingkungan kampus.

Kata Kunci: Gedung Blok C Universitas Nasional, PLTS off-Grid, PVsyst.
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ABSTRACT

Dwiky Alkhiranu, “Design of Solar Power Plant in Block C Building of National University for Lighting”,
Electrical Engineering Undergraduate Program, Faculty of Engineering and Science, Nasional University,
under the guidance of Ir. Rianto Nugroho, M.T., and Ir. Idris Kusuma, M.T., February 2026, 82 Pages + xiii
+ 21 Appendices.

Electricity consumption in educational buildings continues to increase along with
increased academic activities and the use of electronic equipment. The use of rooftop solar
power plants (PLTS) is one solution to reduce dependence on electricity from the PLN grid
while simultaneously reducing carbon emissions. This research aims to design a rooftop
solar power system for the Block C Building of the Nasional University that is technically
and economically optimal. The research method involved collecting building load data,
analyzing potential solar radiation, calculating system capacity, and determining the
configuration of modules, inverters, and protection systems. The system was designed using
a configuration of 24 series and 4 parallel modules in a single array, with a total of 4 arrays
connected to a multi-MPPT inverter. The design results showed an installed system capacity
of 48 kWp with an annual energy production of 67,707 MWh/year. The Performance Ratio
(PR) was 74,31% and the Capacity Factor (CF) was 14.944%, indicating good system
performance. From an economic perspective, the Net Present Value (NPV) was Rp
24.070.254.316.333,9, the Internal Rate of Return (IRR) was 92,16%, the Return on
Investment (ROI) was 2060809,4%, and the Payback Period was 4,2 years. These results
indicate the solar PV system is feasible to implement from both technical and financial
perspectives. Thus, the implementation of the rooftop solar PV system at the Nasional
University Block C Building can reduce electricity consumption from the PLN grid and
support the use of renewable energy on campus.

Keywords: Block C Building of the Nasional University, Off-Grid Solar PV, PVsyst.
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