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ANALISIS KUALITAS LIGHTNING ARRESTER (LA) MELALUI TIGA 

LEVEL INSPEKSI DI GARDU 150 KV INDUK KALIBAKAL BAY TRAFO 4 

 

Syafieq Arruhul Yafi1, Winarso2  

ABSTRAK 

Penelitian ini bertujuan untuk menganalisis kualitas Lightning Arrester di Gardu 

Induk 150 kV Kalibakal Bay Trafo 4 dengan menggunakan metode tiga level 

inspeksi, yaitu inspeksi visual (Level 1), inspeksi menggunakan alat ukur pada 

kondisi bertegangan (Level 2), dan inspeksi lanjutan dengan pengujian mendalam 

saat peralatan tidak bertegangan (Level 3). Pada inspeksi Level 1, dilakukan 

pemeriksaan visual terhadap kondisi fisik LA, seperti body, klem, dan counter. 

Hasil pengamatan menunjukkan seluruh komponen masih dalam kondisi baik tanpa 

kerusakan mekanis. Inspeksi Level 2 melakukan pengukuran suhu pada klem dan 

konduktor menggunakan thermovisi dengan suhu max 39°C dengan selisih antar 

fasa dibawah 10°C, menunjukkan koneksi dan penghantar masih bekerja normal 

dan nilai emisivitas yang valid untuk kondisi klem aluminium yang teroksidasi di 

lapangan, namun untuk Body LA (porselen), nilai emisivitas sebenarnya di lapangan 

biasanya lebih tinggi (0,90 - 0,95). Inspeksi Level 3 mencakup pengujian tahanan 

isolasi, watt loss, dan tahanan pentanahan. Hasil pengujian menunjukkan nilai 

tahanan isolasi lebih dari 1 MΩ, tahanan pentanahan di bawah 1 Ω, serta  nilai rugi 

daya maksimal tercatat sebesar 0,3553 masih dalam batas standar sesuai pedoman 

pemeliharaan PLN No.0520-2.K/DIR/2014. Selain itu, hasil analisis perhitungan 

jarak penempatan arrester terhadap transformator menunjukkan nilai yang sesuai 

dengan Basic Insulation Level (BIL) transformator sebesar 650 kV, sehingga 

efektivitas proteksi tetap terjaga. Berdasarkan keseluruhan hasil uji, Lightning 

Arrester pada Gardu Induk 150 kV Kalibakal Bay Trafo 4 dinyatakan masih layak 

operasi dan berfungsi optimal dalam menjaga keandalan sistem tenaga listrik 

terhadap tegangan lebih. 

Kata kunci : Lightning Arrester, Inspeksi 3 Level, Sistem Tenaga Listrik, 

Keandalan Sistem Proteksi 
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QUALITY ASSESSMENT OF LIGHTNING ARRESTERS USING A 

TRHEE-LEVEL METHOD AT THE 150 KV KALIBAKAL MAIN 

SUBSTATION, BAY TRANSFORMER 4 

Syafieq Arruhul Yafi1, Winarso2  

ABSTRACT  

This study aims to evaluate the condition and performance of lightning arresters 

installed at the 150 kV Kalibakal Substation, Bay Transformer 4, by applying a 

three-level inspection method. The inspection stages consist of visual inspection 

(Level 1), on-line inspection using measuring instruments under energized 

conditions (Level 2), and advanced off-line inspection through detailed testing 

when the equipment is de-energized (Level 3). The Level 1 inspection involved 

a visual assessment of the physical condition of the lightning arrester 

components, including the housing, clamps, and counter. The results indicate 

that all components remain in good condition with no observable mechanical 

damage. Level 2 inspection included temperature measurements at the clamps 

and conductors using thermal imaging. The maximum recorded temperature 

was 39 C, with phase-to-phase temperature differences below 10 C, indicating 

normal operating conditions of the connections and conductors. The emissivity 

value applied was appropriate for oxidized aluminum clamps under field 

conditions; however, for the porcelain lightning arrester body, the actual field 

emissivity is generally higher, typically ranging from 0.90 to 0.95. Level 3 

inspection comprised insulation resistance testing, power loss (watt loss) 

measurement, and grounding resistance testing. The results show that the 

insulation resistance exceeded 1 M, grounding resistance was below 1 , and the 

maximum measured power loss was 0.3553 W. These values comply with the 

requirements specified in PLN Maintenance Guideline No. 0520-2.K/DIR/2014. 

In addition, an analysis of the installation distance between the lightning 

arrester and the Transformer confirmed compliance with the Transformers 

Basic Insulation Level (BIL) of 650 kV, ensuring effective overvoltage 

protection. Based on the overall inspection and testing results, the lightning 

arrester at the 150 kV Kalibakal Substation, Bay Transformer 4, is considered 

fit for operation and capable of functioning optimally in maintaining the 

reliability of the electric power system against overvoltage disturbances. 
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