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ABSTRAK

Pembangkit Listrik Tenaga Uap (PLTU) menggunakan pulverizer untuk menggiling
batubara sebelum proses pembakaran di boiler. Pulverizer digerakkan oleh motor
induksi tiga fasa 6 kV dengan karakteristik pembebanan yang berbeda pada setiap
unit, sehingga diperlukan penentuan distribusi coal flow yang optimal dengan tetap
memenuhi batas pembebanan motor. Penelitian ini bertujuan menganalisis
hubungan coal flow terhadap arus motor dan menentukan distribusi coal flow
optimum untuk memperoleh MW Gross maksimum. Penelitian menggunakan
metode kuantitatif berbasis data historis Distributed Control System (DCS).
Hubungan coal flow terhadap motor current dimodelkan menggunakan regresi
dengan variabel coal flow, primary air flow (PA), dan differential pressure (DP),
sedangkan MW Gross dimodelkan menggunakan regresi polinomial orde dua
multivariat. Optimasi dilakukan menggunakan metode fimincon dengan batas arus
motor maksimum 60 A dan batas coal flow berdasarkan domain data penelitian.
Hasil optimasi menghasilkan coal flow optimum pada Pulverizer A, B, C, D, dan E
masing-masing sebesar 49,856; 54,492; 57,936; 60,023; dan 42,067 ton/jam,
dengan prediksi arus motor sebesar 49,927; 46,127; 45,195; 36,810; dan 42,607 A.
Seluruh nilai arus memenuhi batas 60 A dan menghasilkan prediksi MW Gross
maksimum sebesar 397,486 MW. Validasi terhadap data historis menunjukkan
bahwa solusi optimasi berada dalam wilayah operasi yang direpresentasikan oleh
data penelitian. Hasil penelitian menunjukkan bahwa metode finincon dapat
digunakan untuk menentukan distribusi coal flow optimum berdasarkan batas

pembebanan motor dan karakteristik operasi aktual.

Kata kunci: Motor Induksi 6 kV; Pulverizer; Coal Flow; Regresi Polinomial,

fmincon; Optimasi.
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ABSTRACT

Coal-fired power plants (CFPPs) utilize pulverizers to grind coal before the
combustion process in the boiler. Each pulverizer is driven by a 6 kV three-phase
induction motor with different loading characteristics, requiring the determination
of an optimal coal flow distribution while maintaining the motors within their
allowable loading limits. This study aims to analyze the relationship between coal
flow and motor current and to determine the optimum coal flow distribution for
achieving maximum MW Gross. A quantitative method based on historical data
from the Distributed Control System (DCS) was employed. The relationship
between coal flow and motor current was modeled using regression with coal flow,
primary air flow (PA), and differential pressure (DP) as variables, while MW Gross
was modeled using a second-order multivariate polynomial regression.
Optimization was performed using the fmincon method with a maximum motor
current constraint of 60 A and coal flow limits based on the data domain. The
optimization results yielded optimum coal flow values for Pulverizers A, B, C, D,
and E of 49.856, 54.492, 57.936, 60.023, and 42.067 tons/hour, respectively, with
predicted motor currents of 49.927, 46.127, 45.195, 36.810, and 42.607 A,
respectively. All predicted motor currents satisfied the 60 A constraint and resulted
in a maximum predicted MW Gross of 397.486 MW. Validation against historical
operating data indicated that the optimization solution remained within the
operating region represented by the research data. The results demonstrate that the
fmincon method can be used to determine an optimum coal flow distribution based
on motor loading constraints and actual operating characteristics.

Keywords: 6 kV Induction Motor; Pulverizer; Coal Flow; Polynomial Regression;
fmincon,; Optimization.
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