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ABSTRAK 

Ketidakefisienan energi di PT. XYZ sering terjadi akibat sulitnya membedakan 

antara baseload dan beban variabel produksi. Penelitian ini bertujuan untuk 

mengidentifikasi struktur beban energi guna menentukan potensi efisiensi. Metode 

yang digunakan adalah pipeline OSEMN dengan algoritma K-Means Clustering 

dengan jumlah K=2 dan validasi Random Forest. Hasil segmentasi menunjukkan 

profil baseload pada klaster C2 dengan rata-rata sebesar 4.395,86 kWh/hari, 

sementara beban variabel pada klaster C1 mencapai 26.744,99 kWh/hari. Model ini 

divalidasi dengan tingkat kepercayaan tinggi, memiliki Silhouette Score 0,69, 

akurasi klasifikasi CA 99,7%, dan AUC 1,000. Analisis kepentingan fitur 

mengungkapkan bahwa penggunaan kompresor dan jumlah produksi adalah faktor 

penentu utama konsumsi energi. Hasil dari penelitian pada pemisahan struktur 

beban ini memberikan dasar data objektif bagi manajemen untuk mengoptimalkan 

sistem utilitas dan mengurangi pemborosan energi saat periode produksi rendah. 

Kata Kunci : Baseload, Efisiensi Energi, K-Means Clustering, Random Forest, 

OSEMN. 
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Historical Data Analysis of Daily Electrical Energy Consumption to Identify 

Baseload and Variable Load Structures at PT. XYZ via K-Means Clustering 

and Random Forest Validation 

 

Harits Jamaludin 

 

ABSTRACT 

Energy inefficiency at PT. XYZ is a recurring issue caused by the difficulty in 

distinguishing between baseload and variable production loads. This study aims to 

identify the energy load structure to determine potential areas for efficiency 

improvement. The methodology follows the OSEMN pipeline, utilizing the K-Means 

Clustering algorithm with K=2 and Random Forest validation. The segmentation 

results identify a baseload profile in Cluster C2 with an average of 4,395.86 

kWh/day, representing fixed energy consumption when production is at a minimum 

or zero. Meanwhile, the variable load in Cluster C1 reaches 26,744.99 kWh/day, 

driven by manufacturing activities. The model is validated with high confidence, 

achieving a Silhouette Score of 0.69 it means reasonable to strong structure, a 

Classification Accuracy (CA) of 99.7%, and an AUC of 1.000. Feature importance 

analysis reveals that compressor usage and production volume are the primary 

determinants of energy consumption. Ultimately, this load structure separation 

provides an objective data foundation for management to optimize utility systems 

and reduce energy waste during low-production periods. 

Keywords : Baseload, Energy Efficiency, K-Means Clustering, Random Forest, 

OSEMN. 
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