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ABSTRAK

Penelitian ini membahas prediksi konsumsi daya listrik rumah tangga untuk
jangka sangat pendek dengan metode Fuzzy Time Series (FTS) metode Chen. Data
konsumsi daya diperoleh melalui sistem Internet Of Things (IoT) yang terdiri dari
sensor PZEM-004T dan mikrokontroler ESP32 yang dipasang pada instalasi listrik
rumah tangga di Jakarta dengan kapasitas 2200 VA. Pengambilan data dilakukan
disalah satu rumah tangga yang lokasinya berada di Jakarta, data dilakukan setiap 5
menit selama 7 hari berturut-turut sehingga diperoleh 288 data per hari dan total 2.137
data, kemudian dikirim dan disimpan pada Firebase Realtime Database untuk diproses
lebih lanjut. Data dibagi menjadi 80% data latih dan 20% data uji berdasarkan urutan
waktu, dengan horizon peramalan 1 langkah ke depan (5 menit berikutnya). Evaluasi
dilakukan menggunakan MAE, RMSE, dan MAPE serta dibandingkan dengan metode
Artificial Neural Network (ANN) dan Autoregressive Integrated Moving Average
(ARIMA). Hasil pengujian menunjukkan ANN memberikan kinerja terbaik dengan
MAE 2,9029; RMSE 4,8343; dan MAPE 27,10%. FTS berada pada peringkat kedua
dengan MAE 3,3094; RMSE 5,5432; dan MAPE 30,86%, sedangkan ARIMA
menghasilkan kesalahan terbesar dengan MAE 6,7084; RMSE 7,7408; dan MAPE
55,08%. Berdasarkan hasil tersebut, FTS metode Chen terbukti mampu menghasilkan
prediksi yang cukup akurat dan stabil untuk prediksi konsumsi daya listrik jangka
sangat pendek, sehingga dapat dimanfaatkan sebagai dasar pemantauan dan

pengambilan keputusan efisiensi energi pada rumah tangga.

Kata Kunci: Fuzzy Time Series, loT, ESP32, PZEM-004T, Firebase, Prediksi Daya
Listrik, MAE, RMSE, MAPE, ANN, ARIMA, Jakarta.
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ABSTRACT

This study discusses very short-term household electricity consumption
prediction using the Fuzzy Time Series (FTS) Chen method. Electricity
consumption data was acquired through an Internet of Things (IoT) system
consisting of a PZEM-004T sensor and an ESP32 microcontroller, installed in a
household in Jakarta with a 2200 VA capacity. Data was collected every 5 minutes
for seven consecutive days, resulting in 288 data points per day and a total of 2,137
data points. This data was transmitted and stored in the Firebase Realtime Database
for further processing. The dataset was divided into 80% training data and 20%
testing data based on chronological order, with a one-step-ahead (next 5 minutes)
forecasting horizon. Evaluation was conducted using MAE, RMSE, and MAPE,
and the results were compared against Artificial Neural Network (ANN) and
Autoregressive Integrated Moving Average (ARIMA) methods.The test results
indicate that ANN provided the best performance with an MAE of 2.9029, RMSE
of 4.8343, and MAPE of 27.10%. FTS ranked second with an MAE of 3.3094,
RMSE of 5.5432, and MAPE of 30.86%, while ARIMA produced the highest error
rates with an MAE of 6.7084, RMSE of 7.7408, and MAPE of 55.08%. Based on
these results, the FTS Chen method is proven capable of producing fairly accurate
and stable predictions for very short-term electricity consumption, making it a

viable basis for monitoring and energy efficiency decision-making in households.

Keywords: Fuzzy Time Series, loT, ESP32, PZEM-004T, Firebase, Electricity
Prediction, MAE, RMSE, MAPE, ANN, ARIMA, Jakarta.
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