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ANALISIS PENGARUH BEBAN NON LINIER TERHADAP KUALITAS
DAYA LISTRIK FASA R, S, T PANEL MDP GEDUNG FAKULTAS
TEKNIK DAN SAINS UNIVERSITAS MUHAMMADIYAH
PURWOKERTO

Yanuar Ade Pamungkas!, M. Taufig Tamam?

ABSTRAK

Penelitian ini bertujuan untuk menganalisis pengaruh beban non linier
terhadap kualitas daya listrik fasa R, S, dan T pada Main Distribution Panel (MDP)
Gedung Fakultas Teknik dan Sains Universitas Muhammadiyah Purwokerto.
Pengukuran dilakukan menggunakan Power Analyzer Lutron DW-6095 selama
lima hari pengamatan. Data dianalisis berdasarkan standar PUIL 2011, IEC 61000
Series, SPLN, serta IEEE Std 519-2022. Hasil penelitian menunjukkan terjadi
ketidakseimbangan beban sebesar 13,33 % jauh melebihi batas IEC yaitu sebesar
5%. Terjadi fluktuasi tegangan sebesar -1,136% hingga 0,955 % yang masih dalam
batas standar PUIL 2021 yaitu sebesar +5% hingga -10%. Nilai faktor daya tercatat
di rentang 0,98-0,99 yang bisa dikatakan ideal karena berada di atas batas minimum
0,85 sesuai regulasi PUIL 2011. Nilai Total Harmionic Distorstion Current (THDi)
cukup tinggi sebesar 6,75% - 7,05% tetapi masih dalam batas standar IEEE 519-
2022 sebesar 15%. Dominasi orde harmonisa triplen (H03-H09) menunjukan
pengaruh beban non-linier 1 fasa yang tinggi terhadap Total Harmionic
Distorstion(THD) meskipun nilai Individual Harmonic Disortion voltage (IHDv)
dan Individual Harmonic Disortion current (IHDi), masih dalam batas standar
IEEE 519-2022 sebesar 5% untuk IHDv dan 15 % untuk IHDi. Secara finansial,
kerugian biaya sebesar Rp 13.613.760 akibat daya harmonisa (>_Ph) sebesar 13,09
kKW. Berdasarkan hasil tersebut, disimpulkan bahwa kondisi kualitas daya listrik
gedung Fakultas Teknik dan Sains berada di kondisi kurang baik, serta dominasi
beban non-linier yang tinggi terhadap Total Distorstion Harmionic (THD).

Kata Kunci : Kualitas Daya Listrik, Beban Non-Liner, Total Harmionic
Distorstion (TDH), Ketidakseimbangan Beban, Kerugian Biaya
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ANALYSIS OF NON-LINEAR LOAD EFFECT ON THE QUALITYOFRST
PHASE ELECTRIC POWER ON THE MDP PANEL OF THE FACULTY OF
ENGINEERING AND SCIENCE BUILDING UNIVERSITAS
MUHAMMADIYAH PURWOKERTO

Yanuar Ade Pamungkas!, M. Taufig Tamam?

ABSTRAK

The objective of this research was to analyze the impact of non-linear loads
on the electric power quality of the R, S, and T phases at the Main Distribution
Panel (MDP) of the Faculty of Engineering and Science Building, Universitas
Muhammadiyah Purwokerto. Measurements were performed over five days using
a Lutron DW-6095 Power Analyzer, and data analysis adhered to standards
including PUIL 2011, IEC 61000 Series, SPLN, and IEEE Std 519-2022. The
results revealed a significant load imbalance of 13.33%, substantially surpassing
the IEC limit of 5%, although voltage fluctuation remained within the standard
range of -1,136% to 0,95% (PUIL 2021 limit +5% to -10%). The power factor was
recorded ideally at 0,98— 0,99, exceeding the PUIL 2011 standard of 0,85. Despite
the high value for Total Harmonic Distortion Current (THDi), ranging from 6,75%
to 7,05%, it was still within the IEEE 519-2022 limit of 15%. The dominance of
triplen harmonic orders (H03-HQ9) indicates a significant influence of non-linear
loads on the overall Total Harmonic Distortion (THD), resulting in a financial cost
loss of Rp 13,613,760 due to harmonic power (Y Ph) of 13.09 kW. In conclusion,
the electric power quality condition of the building is deemed poor, primarily due
to the high dominance of non-linear loads contributing to the Total Harmonic
Distortion (THD).

Keywords: Electric Power Quality, Non-Linear Load, Total Harmonic Distortion
(THD), Load Imbalance, Cost Loss

XX

Analisis Pengaruh Beban..., Yanuar Ade Pamungkas, Fakultas Teknik Dan Sains UMP, 2026



