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ABSTRAK

Sistem pentanahan merupakan komponen esensial proteksi dalam menjamin
keandalan operasi dan keselamatan sistem tenaga listrik pada bangunan infrastruktur
telekomunikasi skala besar. Penelitian ini bertujuan untuk menganalisis nilai tahanan
dan kelayakan sistem pentanahan pada Gedung Telkomsel Telecommunication
Center (TTC) Palembang dengan mengacu pada standar IEEE Std 142. Metode
penelitian dilakukan melalui observasi langsung di lapangan dengan mengukur nilai
resistansi pembumian di 13 titik. Hasil perhitungan teoritis untuk interkoneksi
paralel 13 elektroda batang tunggal dengan panjang 5 meter menunjukkan nilai
tahanan ideal sebesar 0,57 Q untuk kondisi tanah rawa dan 1,91 Q untuk tanah liat.
Namun, hasil pengukuran aktual di lapangan menunjukkan variasi nilai resistansi, di
mana terdapat 3 titik bak kontrol yang memiliki nilai melebihi batas aman 1 Q untuk
kategori bangunan khusus (data center), yaitu sebesar 1,49 Q (nilai tertinggi pada
bak 5), 1,44 Q (bak 6), dan 1,08 Q (bak 8). Perbedaan nilai ini dipengaruhi oleh
faktor resistansi tanah yang tidak homogen, fluktuasi kadar air tanah, efek mutual
resistance antar-elektroda, serta potensi korosi atau kelonggaran pada sambungan
material konduktor. Secara keseluruhan, sistem pentanahan di Gedung TTC
Palembang dinilai cukup baik, tetapi memerlukan evaluasi berkala dan perbaikan
material sambungan pada titik-titik yang melebihi standar demi menjaga keandalan
perangkat elektronik yang sensitif.

Kata Kunci: Pentanahan, Elektroda, Proteksi, Earthtester, IEEE.
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ABSTRACT

The grounding system is an essential protective component in ensuring the
operational reliability and safety of electrical power systems in large-scale
telecommunication infrastructure buildings. This study aims to analyze the
grounding resistance value and evaluate the adequacy of the grounding system at
the Telkomsel Telecommunication Center (TTC) Building in Palembang based on the
IEEE Std 142 standard. The research was conducted through direct field
observations by measuring grounding resistance values at 13 grounding points. The
theoretical calculation results for the parallel interconnection of 13 single rod
electrodes, each with a length of 5 meters, indicated an ideal grounding resistance
of 0.57 Q for swamp soil conditions and 1.91 Q for clay soil conditions. However,
the actual field measurements showed variations in resistance values, with three
grounding inspection pits exceeding the recommended limit of 1 Q for special-
purpose facilities such as data centers. The measured values were 1.49 Q (the highest
value at pit 5), 1.44 Q (pit 6), and 1.08 Q (pit 8). These differences were influenced
by several factors, including non-homogeneous soil resistivity, fluctuations in soil
moisture content, mutual resistance effects between electrodes, and the potential for
corrosion or loose connections in conductive materials. Overall, the grounding
system at the TTC Building in Palembang can be considered satisfactory; however,
periodic evaluations and improvements to connection materials at locations
exceeding the standard are necessary to maintain the reliability of sensitive
electronic equipment.

Keywords: Grounding, Electrode, Protection, Earthtester, IEEE.
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