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ABSTRAK

Transformator distribusi merupakan peralatan penting dalam sistem distribusi tenaga
listrik yang berfungsi menyalurkan energi listrik dari jaringan tegangan menengah ke
tegangan rendah. Peningkatan pembebanan, terutama pada saat beban puncak, dapat
memengaruhi rugi-rugi daya dan efisiensi transformator. Penelitian ini bertujuan untuk
mengetahui karakteristik beban puncak, menghitung nilai efisiensi, dan menganalisis
pengaruh beban puncak terhadap efisiensi transformator distribusi 20 kV di PT PLN
(Persero) ULP Makale dengan studi kasus pada transformator distribusi Ge'tengan
berkapasitas 50 kVA. Penelitian menggunakan metode kuantitatif melalui pengukuran
lapangan selama satu minggu dengan interval pengambilan data setiap satu jam selama
24 jam. Data yang diperoleh berupa tegangan, arus, dan daya, kemudian diolah untuk
menghitung daya masukan, daya keluaran, serta efisiensi transformator. Hasil
penelitian menunjukkan bahwa beban puncak tertinggi terjadi pada hari Senin pukul
18.00 sebesar 29,03 kW, sedangkan beban minimum terjadi pada hari Selasa pukul
13.00 sebesar 17,896 kW. Nilai efisiensi transformator pada kondisi beban minimum,
beban rata-rata, dan beban puncak berturut-turut sebesar 98,39%, 98,28%, dan
97,98%. Hasil penelitian menunjukkan bahwa peningkatan beban menyebabkan
efisiensi transformator cenderung menurun akibat bertambahnya rugi-rugi daya,
namun transformator masih beroperasi dengan tingkat efisiensi yang tinggi dan dalam
kondisi yang baik.

Kata kunci: Beban puncak, efisiensi, transformator distribusi, pembebanan, PT PLN
(Persero).
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ABSTRAK

A distribution transformer is an essential component of the electric power distribution
system that transfers electrical energy from the medium-voltage network to the low-
voltage network. Increased loading, particularly during peak load conditions, can
affect power losses and transformer efficiency. This study aims to determine the
characteristics of peak load, calculate transformer efficiency, and analyze the effect
of peak load on the efficiency of a 20 kV distribution transformer at PT PLN (Persero)
ULP Makale, using the 50 kVA Ge'tengan distribution transformer as a case study.
This research employed a quantitative method through field measurements conducted
over one week with data collected every hour for 24 hours. The collected data
consisted of voltage, current, and power, which were processed to calculate input
power, output power, and transformer efficiency. The results showed that the highest
peak load occurred on Monday at 18:00 with a power of 29.03 kW, while the minimum
load occurred on Tuesday at 13:00 with a power of 17.896 kW. The transformer
efficiency under minimum, average, and peak load conditions was 98.39%, 98.28%,
and 97.98%, respectively. The results indicate that increasing transformer loading
tends to reduce transformer efficiency due to higher power losses; however, the
transformer remained in good operating condition with a high level of efficiency.

Keywords: Peak load, efficiency, distribution transformer, transformer loading, PT
PLN (Persero).
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