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ABSTRAK

ANALISA MEDAN LISTRIK ISOLATOR PIRING TERPOLUSI ABU
BATUBARA BERBASIS COMSOL MULTIPHYSICS

(2026: xiii + Halaman + Gambar + Tabel + Lampiran)

LUKMAN NULHAKIM

062330310473

JURUSAN TEKNIK ELEKTRO
PROGRAM STUDI DIII TEKNIK LISTRIK
POLITEKNIK NEGERI SRIWIJAYA

Isolator adalah elemen krusial dalam sistem kelistrikan yang berfungsi memisahkan
konduktor bertenaga dari struktur pendukungnya. Dalam konteks pembangkit listrik tenaga uap,
isolator dapat dengan mudah terkontaminasi oleh debu batu bara, yang berpotensi meningkatkan
konduktivitas permukaan, khususnya dalam keadaan lembap dan basah, schingga
memengaruhi pola distribusi medan listrik.Studi ini mengeksplorasi distribusi medan listrik pada
isolator piring yang terkontaminasi oleh debu batu bara dengan metode Finite Element Method
(FEM) menggunakan software COMSOL Multiphysics. Beberapa
variasi digunakan yaitu ketebalan polusi 0,1 mm, 0,2 mm, dan 0,3 mm yang diuji dalam kondisi
kering, lembap, dan basah. Hasil simulasi memperlihatkan bahwa medan listrik tertinggi terletak di
sekitar elektroda serta pinggiran isolator. Meningkatnya konduktivitas dan ketebalan lapisan
polusi menghasilkan perubahan pada distribusi medan listrik dan meningkatkan nilai maksimum
medan listrik. Dalam kondisi polusi yang basah, medan listrik yang dihasilkan lebih tinggi
dibandingkan dengan kondisi lembap dan kering. Temuan ini mengindikasikan bahwa ketebalan
polusi serta tingkat kelembapan debu batu bara memiliki dampak signifikan
terhadap efektivitas isolator dan  berpotensi meningkatkan  risiko  arus  bocor serta
kemungkinan kegagalan isolasi

Kata Kunci:Isolator piring, abu batubara, medan listrik, Finite Element Method (FEM), COMSOL
Multiphysics.



ABSTRACT

ANALYSIS OF ELECTRIC FIELD DISTRIBUTION ON A COAL ASH
POLLUTED DISC INSULATOR USING COMSOL MULTIPHYSICS

(2026: xiii + pages + figures + tables + Attachments)

LUKMAN NULHAKIM

062330310473

DEPARTMENT OF ELECTRICAL ENGINEERING
DIPLOMA III PROGRAM IN ELECTRICAL ENGINEERING
STATE POLYTECHNIC OF SRIWIJAYA

Insulators are crucial elements in electrical systems that serve to separate energized conductors from
their supporting structures. In the context of steam power plants, insulators can easily be
contaminated by coal dust, which has the potential to increase surface conductivity, especially in
humid and wet conditions, thus affecting the electric field distribution pattern. This study explores
the electric field distribution on plate insulators contaminated by coal dust using the Finite Element
Method (FEM) using COMSOL Multiphysics software. Several variations are used, namely
pollution thicknesses of 0.1 mm, 0.2 mm, and 0.3 mm tested in dry, humid, and wet conditions. The
simulation results show that the highest electric field is located around the electrodes and the edges
of the insulator. Increasing conductivity and thickness of the pollution layer results in changes in the
electric field distribution and increases the maximum value of the electric field. In wet pollution
conditions, the resulting electric field is higher compared to humid and dry conditions. These
findings indicate that the thickness of the pollution and the moisture level of the coal dust have a
significant impact on the effectiveness of the insulator and potentially increase the risk of leakage
current and the likelihood of insulation failure.

Keywords: Plate insulator, coal ash, electric field, Finite Element Method (FEM), COMSOL
Multiphysics.
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