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ABSTRAK

Tagwa Shafrizal Adha Asnizar, ”Perancangan Filter Third Order Damped dan Single Tuned Untuk Mitigasi
Distorsi Harmonisa Total Pada Sistem Kelistrikan Gedung Menara Mandiri”, Program S1 Teknik Elektro,
Fakultas Teknik dan Sains, Universitas Nasional, di bawah bimbingan Ir. Ruliyanto, S.T., M.T., Ph.D. dan W.
G. Adhyartha Usse Keraf, S.T., M.M., M.T 1., 26 February 2026, 121 halaman + xiii + 4 lampiran

Fenomena harmonisa pada sistem kelistrikan gedung perkantoran semakin meningkat
seiring dengan tingginya penggunaan beban non-linear seperti Variable Speed Drive (VSD),
AC elektronik, komputer, dan perangkat otomasi lainnya. Kondisi ini menyebabkan bentuk
gelombang arus dan tegangan menjadi terdistorsi sehingga meningkatkan rugi-rugi,
menurunkan faktor daya, serta mempercepat kerusakan transformator maupun peralatan
distribusi. Gedung Menara Mandiri sebagai gedung Grade A memiliki tingkat penggunaan
beban non-linear yang tinggi sehingga diperlukan upaya mitigasi untuk menjaga kualitas
daya, khususnya terhadap parameter Total Harmonic Distortion of Current (THDI) dan
Voltage (THDV). Penelitian ini bertujuan untuk menganalisis tingkat harmonisa pada
transformator dan busbar utama, serta merancang filter harmonisa pasif berupa Single Tuned
Filter dan kombinasi Single Tuned-3rd Order Damped Filter. Analisis dilakukan
menggunakan perangkat lunak ETAP 19.01 melalui rangkaian tahapan pengukuran,
pemodelan sistem, simulasi harmonisa, serta evaluasi efektivitas filter. Hasil simulasi
menunjukkan bahwa Single Tuned Filter mampu mereduksi harmonisa orde rendah dengan
signifikan, menurunkan THDI Transformator 1 dari 18,4% menjadi 2,3% dan Transformator
2 dari 17,47% menjadi 1,91%. Sementara itu, konfigurasi kombinasi Single Tuned—3rd
Order Filter terbukti lebih efektif karena dapat mereduksi harmonisa orde rendah dan tinggi
sekaligus. THDI Transformator 1 turun dari 34,34% menjadi 2,3%, dan Transformator 2 dari
17,47% menjadi 0,70%. Nilai/ THDV pada busbar juga berada di bawah batas standar
internasional (<8%).

Kata Kunci: Harmonisa, THDI, THDV, Single Tuned Filter, 3rd Order Damped Filter
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ABSTRACT

Tagwa Shafrizal Adha Asnizar, "Design of Third-Order Damped and Single-Tuned Filters for Total Harmonic

”

Distortion Mitigation in the Menara Mandiri Building Electrical System”, Electrical Engineering
Undergraduate Program, Faculty of Engineering and Science, Nasional University, under the guidance of Ir.
Ruliyanto, S.T., M.T., Ph.D. and W. G. Adhyartha Usse Keraf, S.T., M.M., M.T.1., 26 February 2026, 121 page
+ xiii + 4 appendices.

Harmonics in electrical power systems have become increasingly common in office buildings
due to the widespread use of non-linear loads such as Variable Speed Drives (VSDs),
electronic air conditioners, computers, and automation equipment. These devices distort
current and voltage waveforms, causing increased losses, reduced power factor,
overheating, and accelerated aging of transformers and distribution components. Menara
Mandiri, a Grade A office building with a high penetration of non-linear loads, requires an
effective harmonic mitigation strategy to maintain power quality, particularly in terms of
Total Harmonic Distortion of Current (THDI) and Voltage (THDV). This study aims to
analyze harmonic distortion on the main transformers and busbar of the building and to
design passive harmonic filters, specifically a Single Tuned Filter and a combined Single
Tuned—3rd Order Damped Filter. The analysis was carried out using ETAP 19.01, including
data measurement, system modeling, harmonic simulation, and performance evaluation of
the filter configurations. Simulation results indicate that the Single Tuned Filter effectively
reduces low-order harmonics, lowering THDI of Transformer I from 18.4% to 2.3% and
Transformer 2 from 17.47% to 1.91%. Meanwhile, the combined Single Tuned—3rd Order
Damped Filter provides superior performance, mitigating both low and high-order
harmonics. THDI of Transformer 1 decreased from 34.34% to 2.3%, and Transformer 2
from 17.47% to 0.70%. Busbar THDV alse_remained below international standards (<8%,).

Keywords: Harmonics, THDI, THDV, Single Tuned Filter, 3rd Order Damped Filter
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