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ABSTRAK

Listrik merupakan sumber daya utama yang dibutuhkan dalam kegiatan operasional
perguruan tinggi, namun pengelolaan energi di gedung kampus umumnya masih
dilakukan secara manual tanpa analisis berbasis data, sehingga sulit mengidentifikasi
ruangan dengan pola konsumsi paling boros. Penelitian ini bertujuan menganalisis
pola konsumsi energi listrik pada 55 ruangan di Gedung B Kampus 2 Universitas
Kristen Indonesia Toraja menggunakan algoritma K-Means Clustering, guna
mengelompokkan ruangan berdasarkan kemiripan karakteristik konsumsi energinya.
Data yang digunakan adalah konsumsi energi listrik harian (Senin—Jumat) tiap
ruangan, diproses menggunakan bahasa pemrograman Python dengan pustaka scikit-
learn, tanpa standarisasi data karena seluruh fitur telah berada dalam satuan yang
sama (kWh/hari). Jumlah cluster optimal ditentukan menggunakan Elbow Method
berdasarkan persentase penurunan Within-Cluster Sum of Squares (WCSS). Hasil
penelitian menunjukkan total konsumsi energi gedung sebesar 145,85 kWh/hari
(rata-rata 2,65 kWh/hari per ruangan), dengan nilai K optimal sebesar 3 (WCSS =
237,1302). Pengelompokan menghasilkan tiga cluster: Cluster 1 (Konsumsi Rendah)
sebanyak 20 ruangan (36,4%) dengan rata-rata 1,20 kWh/hari; Cluster 2 (Konsumsi
Sedang) sebanyak 23 ruangan (41,8%) dengan rata-rata 2,87 kWh/hari; dan Cluster 3
(Konsumsi Tinggi) sebanyak 12 ruangan (21,8%) dengan rata-rata 4,66 kWh/hari,
yang meskipun jumlahnya paling sedikit, berkontribusi sekitar 38,3% dari total
konsumsi harian gedung. Hasil ini menunjukkan bahwa K-Means clustering mampu
mengelompokkan pola konsumsi energi listrik secara objektif dan dapat digunakan
sebagai dasar rekomendasi audit energi serta program efisiensi yang terarah pada
ruangan berkonsumsi tinggi.

Kata kunci: K-Means Clustering, konsumsi energi listrik, E/bow Method, WCSS,
efisiensi energi, gedung kampus
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ABSTRACT

Electricity is a primary resource required for the operational activities of higher
education institutions, yet energy management in campus buildings is generally still
carried out manually without data-driven analysis, making it difficult to identify the
most energy-intensive rooms. This study aims to analyze the electricity consumption
patterns of 55 rooms in Building B, Campus 2 of Universitas Kristen Indonesia
Toraja, using the K-Means clustering algorithm to group rooms based on the
similarity of their energy consumption characteristics. The data used consist of daily
electricity consumption (Monday—Friday) for each room, processed using the Python
programming language with the scikit-learn library, without data standardization
since all features were already expressed in the same unit (kWh/day). The optimal
number of clusters was determined using the Elbow Method based on the percentage
decrease in Within-Cluster Sum of Squares (WCSS). The results show a total
building energy consumption of 145.85 kWh/day (an average of 2.65 kWh/day per
room), with an optimal K value of 3 (WCSS = 237.1302). The clustering produced
three groups: Cluster 1 (Low Consumption) consisting of 20 rooms (36.4%) with an
average of 1.20 kWh/day,; Cluster 2 (Medium Consumption) consisting of 23 rooms
(41.8%) with an average of 2.87 kWh/day, and Cluster 3 (High Consumption)
consisting of 12 rooms (21.8%) with an average of 4.66 kWh/day, which, despite
comprising the smallest group, contributed approximately 38.3% of the building's
total daily consumption. These findings indicate that K-Means clustering can
objectively group electricity consumption patterns and serve as a basis for energy
audit recommendations and targeted efficiency programs focused on high-
consumption rooms.

Keywords: K-Means Clustering, electricity consumption, Elbow Method, WCSS,
energy efficiency, campus building
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