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ABSTRAK 

 

 

 
Febri Audyansyah, ”Rancang Bangun Alat Monitoring Pemakaian Daya Listrik Per Ruang Tenant di PT. 

Multika Building Berbasis Arduino Mega 2560 dan ESP8266” Program S1 Teknik Elektro Fakultas Teknik 

dan Sains Universitas Nasional, di bawah bimbingan Ir. Idris Kusuma, M.T., dan Dr. Heni Jusuf, S.Kom, 

M.Kom, Agustus 2024, 69 Halaman + xiv + 16 lampiran 

 

Keluhan tenant terkait tagihan listrik sering kali muncul, dalam hal ini tenant PT. Multika 

Building, yang merasa bahwa pemakaian listrik mereka tidak sebanding dengan biaya 

yang harus mereka bayar. Oleh sebab itu, dibutuhkan alat monitoring pemakaian daya 

listrik dapat memberikan solusi. Alat monitoring tersebut akan mengumpulkan data 

penggunaan daya listrik (kWh), faktor daya (power factor), dan biaya penggunaan daya 

secara akurat dari real-time dengan menggunakan sistem Arduino Mega 2560, modul 

ESP8266, dan sensor PZEM-004T. Sensor tersebut berfungsi mendeteksi penggunaan 

daya listrik oleh tenant dan hasil deteksi dikirimkan ke sistem arduino untuk menampilkan 

ke LCD dan apilkasi ThingSpeak melalui modul ESP8266. Pada penelitian ini alat 

monitoring dipasang pada dua tenant untuk dapat menampilkan data tegangan, arus, faktor 

daya, daya, dan energi. Penggunaan daya, faktor daya, dan biaya penggunaan daya dari 

kedua tenant juga dapat dimonitoring melalui Web Server. Alat mempunyai akurasi 

pembacaan arus dari kedua Tenant sebesar 99,28% dan 99,97%. Alat monitoring ini 

mempunyai akurasi pembacaan tegangan dari kedua Tenant sebesar 99,96% dan 99,96%. 

Akurasi pembacaan daya dari kedua Tenant sebesar 99,19% dan 98,82%. Sedangkan 

akurasi pembacaan faktor daya dari kedua Tenant sebesar 98,70% dan 98,80%. Konsumsi 

daya dari alat monitoring ini adalah sebesar 6,63 watt. Alat monitoring ini memiliki 

jangkauan koneksi ke router WiFi maksimal 20 meter. Sehingga dapat disimpulkan alat 

monitoring ini dapat bekerja dengan baik dalam memonitoring penggunaan daya listrik 

pada kedua tenant. 

 

 

Kata kunci: Arduino Mega 2560,ESP8266, Sensor PZEM-004T 
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ABSTRACT 

 

 

 
Febri Audyansyah, " Design of Monitoring Tool for Electric Power Usage per Tenant Room at PT. Multika 

Building Based on Arduino Mega 2560 and ESP8266" Bachelor of Electrical Engineering Program, Faculty 

of Engineering and Science, National University, under the guidance of Ir. Idris Kusuma, M.T., and Dr. Heni 

Jusuf, S.Kom, M.Kom, August 2024, 69 Pages + xiv + 16 attachments 

 

Tenant complaints related to electricity bills often arise, in this case the tenants of PT 

Multika Building, who feel that their electricity usage is not proportional to the costs they 

have to pay. Therefore, a monitoring tool for electric power usage is needed to provide a 

solution. The monitoring tool will collect data on the use of electric power (kWh), power 

factor, and the cost of power usage accurately from real-time using the Arduino Mega 

2560 system, ESP8266 module, and PZEM-004T sensor. The sensor functions to detect the 

use of electric power by tenants and the detection results are sent to the Arduino system to 

display to the LCD and ThingSpeak application via the ESP8266 module. In this research, 

the monitoring tool is installed on two tenants to be able to display data on voltage, current, 

power factor, power, and energy. Power usage, power factor, and cost of power usage from 

both tenants can also be monitored through the Web Server. The tool has a current reading 

accuracy from both tenants of 99,28% and 99,97%. This monitoring tool has a voltage 

reading accuracy from both tenants of 99,96% and 99,96%. The power reading accuracy of 

the two tenants is 99,19% and 98,82%. While the accuracy of power factor readings from 

both tenants is 98,70% and 98,80%. The power consumption of this monitoring tool is 6,63 

watts. This monitoring tool has a connection range to a WiFi router of a maximum of 20 

meters. So it can be concluded that this monitoring tool can work well in monitoring the 

use of electric power in both tenants. 

 

Keywords:Arduino Mega 2560,ESP8266, PZEM-004T Sensor 

 

 

 

 

 

 

 

 

 

 

 

  



 

ix     Universitas Nasional 

DAFTAR ISI  

 

 

 

JUDUL ................................................................................................................................... i 

PERNYATAAN KEASLIAN SKRIPSI .............................................................................. ii 

HALAMAN PERSETUJUAN ............................................................................................. iii 

HALAMAN PENGESAHAN .............................................................................................. iv 

KATA PENGANTAR ........................................................................................................... v 

HAL PERNYATAAN PERSETUJUAN PUBLIKASI ....................................................... vi 

ABSTRAK .......................................................................................................................... vii 

ABSTRACT ....................................................................................................................... viii 

DAFTAR ISI ........................................................................................................................ ix 

DAFTAR GAMBAR ............................................................................................................ xi 

DAFTAR TABEL .............................................................................................................. xiii 

DAFTAR LAMPIRAN ...................................................................................................... xiv 

BAB 1 PENDAHULUAN ..................................................................................................... 1 

1.1 Latar Belakang ........................................................................................................ 1 

1.2 Rumusan Masalah ................................................................................................... 2 

1.3 Tujuan Penelitian ..................................................................................................... 2 

1.4 Batasan Masalah ...................................................................................................... 2 

1.5 Urgensi Penelitian ................................................................................................... 3 

1.6 Metode Penyelesaian Masalah ................................................................................ 4 

BAB 2 KAJIAN PUSTAKA DAN LANDASAN TEORI  ................................................... 5 

2.1 Kajian Pustaka ......................................................................................................... 5 

2.2 Monitoring Pemakaian Daya Listrik ....................................................................... 8 

2.3 Teknologi & Alat Monitoring Daya Lsitrik ............................................................ 9 

2.4 Perangkat Keras Yang Digunakan ........................................................................ 10 

2.4.1 Daya Listrik ...................................................................................................... 10 

2.4.2 ESP8266 ........................................................................................................... 14 

2.4.3 Arduino Mega 2560 .......................................................................................... 15 

2.4.4 Sensor PZEM-004T .......................................................................................... 19 

2.4.5 LCD 20 x 4 (Liquid Crystal Display) ............................................................... 21 

2.4.6 Modul I2C (Inter Intergrated Circuit) .............................................................. 22 

2.4.7 LM2596 DC Ke DC Converter ........................................................................ 24 

2.4.8 Power Supply 12 V ........................................................................................... 26 

2.5 Perangkat Lunak Yang Digunakan........................................................................ 27 

2.5.1 Arduino IDE ..................................................................................................... 27 

2.5.2 ThingSpeak ....................................................................................................... 28 

2.6 Metode Komunikasi .............................................................................................. 29 

2.6.1 UART ............................................................................................................... 29 

2.6.2 WiFi .................................................................................................................. 31 

2.6.3 Internet .............................................................................................................. 32 

2.7 Pengolahan Data .................................................................................................... 35 

BAB 3 METODE PENELITIAN ........................................................................................ 36 

3.1 Waktu dan Lokasi Penelitian ................................................................................. 36 

3.2 Alat dan Bahan ...................................................................................................... 36 

3.3 Desain Penelitian ................................................................................................... 37 

3.3.1 Flow Chart Penelitian ....................................................................................... 37 

3.3.2 Perancangan Sistem .......................................................................................... 38 



 

x     Universitas Nasional 

3.3.3 Perancangan Elektronika .................................................................................. 39 

3.3.4 Desain Alat ....................................................................................................... 41 

3.3.5 Desain Perangkat Lunak ................................................................................... 42 

3.4 Realisasi Alat ......................................................................................................... 43 

3.4.1 Realisasi Perangkat Keras ................................................................................ 43 

3.4.2 Realisasi Perangkat Lunak ................................................................................ 44 

3.5 Pengujian Alat ....................................................................................................... 46 

3.5.1 Diskripsi Pengujian ........................................................................................... 46 

3.5.2 Prosedur Pengujian ........................................................................................... 46 

BAB 4 HASIL DAN PEMBAHASAN ............................................................................... 49 

4.1 Hasil Pengujian...................................................................................................... 49 

4.1.1 Hasil Pengujian Pembacaan Kedua Arus ......................................................... 49 

4.1.2 Hasil Pengujian Pembacaan Kedua Tegangan ................................................. 51 

4.1.3 Hasil Pengujian Pembacaan Kedua Daya ......................................................... 53 

4.1.4 Hasil Pengujian Pembacaan Kedua Faktor Daya ............................................. 55 

4.1.5 Hasil Pengujian Sistem Keseluruhan ................................................................ 57 

4.1.6 Hasil Pengujian WiFi dan Pengiriman Data ke Aplikasi Android ................... 59 

4.1.7 Hasil Pengujian Penggunaan Daya Sistem ....................................................... 61 

4.1.8 Hasil Pengujian Jarak Jangkauan ESP8266 Dengan Router WiFi ................... 61 

4.2 Analisis Hasil Pengujian ....................................................................................... 63 

4.2.1 Analisis Hasil Pengujian Pembacaan Kedua Arus ........................................... 63 

4.2.2 Analisis Hasil Pengujian Pembacaan Kedua Tegangan ................................... 63 

4.2.3 Analisis Hasil Pengujian Pembacaan Kedua Daya ........................................... 64 

4.2.4 Analisis Hasil Pengujian Pembacaan Kedua Faktor Daya ............................... 64 

4.2.5 Analisis Hasil Pengujian Sistem Keseluruhan Alat .......................................... 65 

4.2.6 Analisis Hasil Pengujian WiFi dan Pengiriman Data ke Aplikasi Android ..... 65 

4.2.7 Analisis Hasil Pengujian Penggunaan Daya ..................................................... 66 

4.2.8 Analisis Hasil Pengujian Jarak Jangkauan ESP8266 Dengan Router WiFi ..... 66 

BAB 5 KESIMPULAN DAN SARAN ............................................................................... 67 

5.1 Kesimpulan ............................................................................................................ 67 

5.2 Saran ...................................................................................................................... 67 

DAFTAR PUSTAKA .......................................................................................................... 68 

DAFTAR LAMPIRAN ....................................................................................................... 70 

 

  



 

xi     Universitas Nasional 

DAFTAR GAMBAR 

 

 

 

Gambar 2.1 Kurva gelombang daya aktif ............................................................................ 11 

Gambar 2.2 Kurva relombang daya reaktif ......................................................................... 12 

Gambar 2.3 Kurva relombang daya semu ........................................................................... 13 

Gambar 2.4 Segitiga daya .................................................................................................... 13 

Gambar 2.5 Pin out ESP8266 .............................................................................................. 15 

Gambar 2.6 Skematik ESP8266 .......................................................................................... 15 

Gambar 2.7 Arduino mega 2560 ......................................................................................... 16 

Gambar 2.8 Skematik arduino mega 2560  ......................................................................... 18 

Gambar 2.9 Pin out sensor PZWM-004T ............................................................................ 20 

Gambar 2.10 Skematik rangkaian sensor PZEM-004T ....................................................... 21 

Gambar 2.11 Bentuk modul LDC 20 x 4  ........................................................................... 21 

Gambar 2.12 Blok diagram modul LCD 20 x 4  ................................................................. 22 

Gambar 2.13 Modul I2C ...................................................................................................... 23 

Gambar 2.14 Komunikasi I2C ............................................................................................. 23 

Gambar 2.15 Pesan pada I2C .............................................................................................. 23 

Gambar 2.16 Skematik modul I2C  ..................................................................................... 24 

Gambar 2.17 Skematik rangkaian converter LM2596 ........................................................ 25 

Gambar 2.18 Converter LM2596 ........................................................................................ 25 

Gambar 2.19 Power supply 12 Volt .................................................................................... 26 

Gambar 2.20 Skematik diagram power supply 12 Volt ...................................................... 27 

Gambar 2.21 Komunikasi UART ........................................................................................ 30 

Gambar 2.22 Komunikasi data UART ................................................................................ 31 

Gambar 2.23 Bit komunikasi UART ................................................................................... 31 

Gambar 2.24 Gelombang sinyal BPSK ............................................................................... 33 

Gambar 2.25 Kenstelasi QPSK ........................................................................................... 34 

Gambar 2.26 Gelombang sinyal QPSK ............................................................................... 34 

Gambar 3.1 Flow chart penelitian ....................................................................................... 37 

Gambar 3.2 Blok diagram sistem  ....................................................................................... 38 

Gambar 3.3 Circuit diagram sistem ..................................................................................... 39 

Gambar 3.4 Skematik diagram sistem  ................................................................................ 40 

Gambar 3.5 Perancangan perangkat keras  .......................................................................... 41 

Gambar 3.6 Desain Alat dengan ukurannya  ....................................................................... 41 

Gambar 3.7 Flowchart perancangan sistem  ........................................................................ 42 

Gambar 3.8 Realisasi perangkat keras tampak luar ............................................................. 44 

Gambar 3.9 Realisasi perangkat keras tampak dalam ......................................................... 44 

Gambar 3.10 Tahapan pertama pemrograman sistem ......................................................... 45 

Gambar 3.11 Tahapan kedua pemrograman sistem  ........................................................... 45 

Gambar 3.12 Tahapan kedua pemrograman sistem  ........................................................... 46 

Gambar 3.13 Rangkaian pengujian pembacaan arus, tegangan, dan daya .......................... 47 

Gambar 4.1 Pengukuran arus Tang Ampere pada beban tenant.......................................... 49 

Gambar 4.2 Pengujian pembacaan arus tenant 1 ................................................................. 50 

Gambar 4.3 Pengujian pembacaan arus tenant 2 ................................................................. 50 

Gambar 4.4 Pengukuran tegangan AC pada bebant tenant ................................................. 51 

Gambar 4.5 Pengujian pembacaan tegangan tenant 1 ......................................................... 52 

Gambar 4.6 Pengujian pembacaan tegangan tenant 2 ......................................................... 52 

Gambar 4.7 Pengukuran daya pada kWh meter pada bebant tenant ................................... 53 



 

xii     Universitas Nasional 

Gambar 4.8 Pengujian pembacaan daya tenant 1 ................................................................ 54 

Gambar 4.9 Pengujian pembacaan daya tenant 2 ................................................................ 54 

Gambar 4.10 Pengukuran faktor daya pada kWh meter pada bebant tenant ....................... 55 

Gambar 4.11 Pengujian pembacaan faktor daya tenant 1 ................................................... 56 

Gambar 4.12 Pengujian pembacaan faktor daya tenant 2 ................................................... 56 

Gambar 4.13 Hasil pengujian keseluruhan pada tenant hari ke-1 ....................................... 57 

Gambar 4.14 Hasil pengujian keseluruhan pada tenant hari ke-2 ....................................... 58 

Gambar 4.15 Hasil tampilan ThingSpeak pada kedua tenant hari ke-1 .............................. 58 

Gambar 4.16 Hasil tampilan ThingSpeak pada kedua tenant hari ke-2 .............................. 59 

Gambar 4.17 Tampilan WiFi terhubung pada ThingSpeak ................................................. 60 

Gambar 4.18 Tampilan WiFi tidak terhubung pada ThingSpeak ........................................ 60 

 

 

 

  



 

xiii     Universitas Nasional 

 

DAFTAR TABEL 

 

 

 

Tabel 2.1 Spesifikasi arduino mega 2560  ........................................................................... 16 

Tabel 2.2 Daftar pin out LCD 20x4 ..................................................................................... 22 

Tabel 2.3 Spesifikasi converter LM2596 ............................................................................ 24 

Tabel 2.4 Konfigurasi UART .............................................................................................. 30 

Tabel 2.5 Spesifikasi WiFi .................................................................................................. 32 

Tabel 3.1 Interkoneksi input output mikrokontroller .......................................................... 41 

Tabel 4.1 Data hasil pengujian pembacaan arus tenant 1 .................................................... 49 

Tabel 4.2 Data hasil pengujian pembacaan arus tenant 2 .................................................... 50 

Tabel 4.3 Data hasil pengujian pembacaan tegangan tenant 1 ............................................ 51 

Tabel 4.4 Data hasil pengujian pembacaan tegangan tenant 2 ............................................ 52 

Tabel 4.5 Data hasil pengujian pembacaan daya tenant 1 ................................................... 53 

Tabel 4.6 Data hasil pengujian pembacaan daya tenant 2 ................................................... 54 

Tabel 4.7 Data hasil pengujian pembacaan faktor daya tenant 1 ........................................ 55 

Tabel 4.8 Data hasil pengujian pembacaan faktor daya tenant 2 ........................................ 56 

Tabel 4.9 Data hasil pengujian sistem keseluruhan pada tenant 1 ...................................... 57 

Tabel 4.10 Data hasil pengujian sistem keseluruhan pada tenant 2 .................................... 57 

Tabel 4.11 Data hasil pengujian koneksi WiFi dan pembacaan kWh pada Web Server .... 59 

Tabel 4.12 Data hasil pengujian konsumsi daya ................................................................. 61 

Tabel 4.13 Data hasil pengujian jarak jangkauan router ..................................................... 62 

 

  



 

xiv     Universitas Nasional 

DAFTAR LAMPIRAN 

 

 

 

Lampiran 1 Datasheet Arduino Mega 2560 ........................................................................ 71 

Lampiran 2 Datasheet Modul WiFi ESP8266 ..................................................................... 74 

Lampiran 3 Datasheet Sensor PZEM-004T......................................................................... 77 

Lampiran 4 Kode Program .................................................................................................. 81 

 

  


