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ABSTRAK 

Kehidupan masyarakat modern saat ini sangat bergantung pada ketersediaan 

listrik guna mendukung berbagai macam aktivitas sehari-hari dan mendorong 

pertumbuhan di bidang industri. Dalam hal ini, sistem penyaluran energi listrik 

memainkan peran penting dalam mengirimkan tenaga listrik dari pusat pembangkit 

sampai ke tangan konsumen. Saluran transmisi termasuk komponen terpenting dari 

sistem tenaga listrik. Sistem proteksi adalah bagian pada saluran transmisi yang 

berperan penting dalam menjaga keandalan sistem transmisi tenaga listrik salah 

satunya yaitu relai jarak. Untuk itu perlu diketahui nilai setting relai jarak yang baik 

menurut standar yang digunakan dan menganalisa sistem kerja relai jarak dalam 

mengidentifikasi terjadinya gangguan hubung singkat, serta menganalisis pengaruh 

panjang saluran transmisi terhadap nilai setting impedansi relai jarak pada jaringan 

transmisi 150 kV. Melalui metode analisis kuantitatif menggunakan software ETAP 

(Electric Transient Analysis Program) dan Pengolahan Data SPSS (Statistical 

Package for the Social Sciences) pada data yang diperoleh dari PT. PLN (Persero) 

GI 150 kV Kalibakal di dapatkan hasil bahwa  jarak titik gangguan berbanding 

terbalik dengan besarnya arus gangguan hubung singkat, hasil simulasi software 

ETAP 19.0.1 menunjukkan perbedaan tingkat kesalahan arus hubung singkat antara 

0.41% hingga 12.9% dari perhitungan yang dilakukan  secara manual, dan analisis 

setting relai jarak didapatkan presentasi kesalahan yang menurun dari zona 1 

sampai 3 dengan masing masing nilai impendasi dibawah 8%. Sementara hasil 

setting relai jarak menunjukan perbandingan  dari metode Shapiro-Wilk 

menunjukkan bahwa data panjang saluran dan impedansi relai berdistribusi normal 

sehingga nilai sesuai dengan dasar pengambilan keputusan bahwa H0 diterima. 

hasil pengujian regresi linier sederhana menunjukkan nilai sig. 0.000 < 0,05 

hipotesis diterima atau variabel panjang saluran tranmisi (X) berpengaruh 

signifikan terhadap variabel impedansi relai jarak (Y). 

 

 

Kata kunci : Panjang saluran transmisi, setting relai, impendansi, relai jarak 
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ABSTRACT 

The life of modern society today is highly dependent on the availability of 

electricity to support various daily activities and drive growth in the industrial 

sector. In this case, the electrical energy distribution system plays an important role 

in delivering electrical power from the generation center to the hands of consumers. 

Transmission lines are among the most important components of the power system. 

The protection system is a part of the transmission line that plays a crucial role in 

maintaining the reliability of the power transmission system, one of which is the 

distance relay. For this reason, it is necessary to determine the appropriate 

distance relay setting values according to the standards used and to analyze the 

working system of the distance relay in identifying short circuit disturbances, as 

well as to analyze the effect of transmission line length on the distance relay 

impedance setting values in a 150 kV transmission network. Through quantitative 

analysis methods using ETAP (Electric Transient Analysis Program) software and 

SPSS (Statistical Package for the Social Sciences) data processing on data obtained 

from PT. PLN (Persero) GI 150 kV Kalibakal, it was found that the distance to the 

disturbance point is inversely proportional to the magnitude of the short circuit 

disturbance current. The ETAP 19.0.1 software simulation results showed a 

difference in the short circuit current error rate between 0.41% and 12.9% from 

the manual calculations, and the distance relay setting analysis showed a 

decreasing error percentage from zone 1 to 3, with each impedance value below 

8%. Meanwhile, the distance relay setting results showed that the Shapiro-Wilk 

method indicated that the transmission line length and relay impedance data were 

normally distributed, thus supporting the decision-making basis that H0 is 

accepted. The simple linear regression test results showed a sig. value of 0.000 < 

0.05, indicating that the hypothesis is accepted or that the transmission line length 

variable (X) significantly affects the distance relay impedance variable. (Y). 

  

 

Keywords: Transmission line length, relay setting, impedance, distance relay  
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