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Abstract

Technology is developing rapidly. Along with the development of this
technology, people's activities in this millennial era are getting busier, so that in the
midst of these activities, people often forget that the availability of electrical energy is
very limited and the cost for electricity is also increasing, so that people's efforts to
monitor electricity use in their homes are limited. The problem is how to develop a
mobile application that can be used to monitoring electricity usage in real-time and
control the electronic device on/off remotely. The writers gain references from
analysing a similar application that already exist as the method. From analysing the
business process of the projects shows that, this application has utilized an [oT device
to support the real-time monitoring and control. Real-time monitoring is a feature that
the writers develop to help user see the electricity usage of an electric device on real-
time through menu on the home screen of the application. Through this real-time
monitoring features, the user can determine what devices that should be turned on or

off to save more on electricity usage cost.

Keyword: Technology, Internet of Things, Real-time, Electricity, Mobile.



Dedication

“I made this with the all of my heart and I am dedicating this project to my

university as can be used as a reference to another better projects”



Acknowledgement

Praise the author goes to Almighty God, Ida Sang Hyang Widhi Wasa for His

mercy and grace to be able to complete the report for final project assignment on time.

This final project report is submitted as a requirement to meet the graduation

requirements of achieving the Bachelor of Science degree. In writing this report, the

author received big help, guidance, and assistance from many people. Therefore, the

author would say thank you to:

1.

My family that always give me full engagement in encouraging me to write this
report and blessing me for my success.

Mr Ronny Juwono, S.Pd., M.T. as my thesis/final project advisor that was
helping me through the process and give an idea and feedback for my final
project.

All of my friends: Tiara, Nabilah, Azzam, Ipink, Zee, that have given me a
support and good vibes energy during the process.

Lovely Kim Nayoung (Lightsum), as an idol that always give me a motivation

and encourage me to finish this final project report.

The authors recognize that this final report is far from perfect. Therefore, the

author strives for perfection and expects constructive criticism and suggestions from

readers. The authors hope that this final report of the project will benefit both the

authors in particular and the general readership.

Cikarang, May 9™ 2023

Author



Table of Contents

DEUCALION ...ttt s e s e s ebe e e s e e e s b e e s bee e sbeeereeas i
ACKNOWIEA@EMENL ..........ooiiiiiiiiiiiiiie e e s i
LSt OF TADIES.......c..eiiiiiiieie ettt st st eaee s v
LiSt Of IMAGES ..ottt ettt st st nnees vi
CRAPLEE L. ..ottt e sr e 1
INErOAUCTION ..ot e 1
1.1 BaCKEIOUNA......ooiiiiieiieiiesteee ettt st sbe e s e s 1

1.2 Problem Statement ........cccceieeriiriieieeieeneese ettt et 2

1.3 ODJOCLIVE .ttt ettt sttt ettt h e st sttt et e b e b e e sbe e sae e sate et e e nbeesbeesaeesanenas 2

1.4 Scope and LIMITatioN ......ccueeeeriereerieneeeesieeie ettt ettt st esae b sae b s e s e 2

1.5 MEthOAOIOZY ....veveeniiieeiieiieiieie sttt ettt st sttt st bt sb e e e b s 2
Chapter IL..........oo e e s e s e s s ne e e sreeesnnee s 4
Literature REVIEW ..........coociiiiiiiiiiiii e s e 4
2.1 ELECITICIEY cuveuteteiteeteste ettt sttt ettt sttt ettt st sb et bt bt et s b et s bt e s e sbeemee b e saeenes 4

2.2 Internet of Things (I0T) .eecveeeerererienerteeseetee et s 5

2.3 Arduino IDE ... .ooiiiiieieiee ettt st s saae st e 6

2.4 NOAEMCU ESPB2O6....c..eeeueeiieriieiieeie ettt et ste sttt et e bt e sbeesbeesaeesateeteesbeesbeesseesanenas 6

2.5 PZEM-004T SENSOT ..eeeiuveerreeeiuiieiieeeitere st ssieeesteesreeessseesreessseeesnesssnseesnseesasesessseesane 7

2.6 RElAY MOQUIE......eiiiiiiiiiieiiiiie sttt ettt st sttt e sae e sae e sstesnteesteesaaesanesanenes 7

2.7 APPLICALION ..eeevieeiieieeieereeriee sttt ete et e ste e s e e saeesatesabe s beesbeesbeesaeesseesasesnseenteesaaessnesasenns 8
2.7.1 Web Based APPLICALION ........c.covueeieiiiiiiiiiiiiieeeeeesee sttt 8
2.7.2 Mobile Based APPLICALION .............cueveiieiniiiiiiiieieesieeeee ettt 8

2.8 FIULOT ..ttt ettt st sttt b e e bt e s bt e sbe e et e e teenbeesheesheesanenas 8

2.9 FITEDASE ...ttt ettt et b ettt s b et bt et b e s he et bt sb e et besheenes 8
2.10 Related WOTKS ....eoueiiieiieiiiiieiesteeest sttt sttt s be e 9
Chapter ILL...... ..ot 11
SYStem ANALYSIS ......oooiiiiiiii e 11
3.1 SYSIEM OVEIVIEW c.vveeveeieiereieieiieteeieesteesseeseesseeseesssessseessessssesssssssesssesssesssesssessssssssesnsees 11
3.2 Hardware and Software REQUITEMENLS .....ccvevveriieriierieeneenieeieereesieesieeseeeseeeseeesseesees 11
3.3 Functional DeSCIIPLION . ....ccuiviieeiieieeiieenieeseesresrteesieesieesteesssesssesssessseesseessesssessseesssesnses 12
3.4 Use Case DIAZIamM......ccccevirieeriinieeeeineeeesre ettt s s 12
3.5 Flowchart DIagram ........ccceveeeeereeeenineeesieneese et s 13

3.5.1 10T Device FIOWCRHATT ...............ooiiiiiiiiiiiiiiiiiiiiee 14



3.5.2 Mobile Application FIOWCRATT ..........ccoccueveiireesinieienieeee et 15

3.6 Firebase Real-time Database........ccceevuieriiiniiiiiiieeieesie ettt 15
3.7 10T Wiring DIagram.....c..coceeriiriiiiieieeieesite sttt st sbee b seeesaee e s 16
@) (T2 0] =) O Y/ SPP 18
SYStEm DESIZN.......c.eiiiiiiiiiee e e 18
4.1 User INterface DESIN ....cccevueeeiriirieieiieesieeeee st 18
4.2 PhySiCal DESIZN...eeveriirieeiiniieieniinieete sttt sttt st sb e s s b eanesreeneens 20
@) 1 T2 1] =) G U RPP 22
System Implementation ..............ccocoiiiiiiiiiiiiiiie e 22
5.1 System IMPlemeNtation .........cccceeeeririerenieieneneee ettt st e b sree b e enes 22
5.2 COAING SIUCTUTE ....eeverueeririeeieste ettt sttt et sbesbe et sae et e b eat et e sbe et e sbeemeenbesaeenes 22
5.2.1 Library and PIUGINS .........c.ccccooieiiiiiiiiiiiieseeitesee ettt st 22

5.3 APPlICAtION FEATUIES ...ceouieuiiiiiiiiiiieeieet ettt sttt st eeees 25
5.3.1 Real-time Electricity Monitoring and Control Device.............ccccouveveereirieenueene. 25
5.3.2 Manual Electricity Cost CAlCULALOT ..........cooeeeveiniiiiiiiiiiiieesieeneesee st 38
CRAPLEr V..ot sttt re e s 41
System Testing and Evaluation ...............ccccooviiiiiiii e 41
6.1 Software ENVIIONMENL ........cecviiriiiiiiiiicienieencerese et s e 41
6.2 TESHING SCENATIO ..evveeveeruierererreereeteesteesseeseesieeseesseesseessessssesssesssesssessseessesssessssesssesnsees 41
6.2.1 Real-time Electricity Monitoring and CORIFOL ............ccceveveciieciinnienieniesiieeieeneens 42
6.2.2 Manual Electricity CalCULQIOT ........ccovvuivceiviiiiiisieesienie e scie et siee e see e eeees 43
Chapter VIL ..o e s 45
Conclusion and Future WOorks ... 45
7.1 CONCIUSION ..o 45
7.2 FULUIE WOTKS ..ottt 45

S (S 4= 111N 47



List of Tables
Table 1 kWh meters category based on the environment [5].......ccccvvveviiiiriiiiniiieennn. 5
Table 2 Electricity cost based on type of kWh meters [5]. ....ccccvcvviiiiiiiiniiiiniieee, 5
Table 3 Project features COMPATISON .......uvviiieeriiiiiiieiti e 10
Table 4 HiLir App Functional DeSCIiption ...........ccceiiiiiiiieiiniiiiciiee e 12
Table 5 PhysSical DeSI@N......ccoiiuiiiiiieiiiii i 21

Table 6 TESING SCENATIO ....vviiiieii ittt sneeeenes 42



Vi

List of Images

Image 1 Nodemcu eSp8266 SChEME.........cvviiiiiiiiiiiiiiiie e 6
Image 2 PZEM-004T SENSOT ...ccciiuuiiieiiiiiieeiiiiiie e s siiiee st sire e e e e e e s annnee e s e 7
Image 3 Relay Module one channel.............cocooiiiiiiiiiici e 7
Image 4 Electricity monitoring using BIynk App ......cccoooviiiiiiiiiciee 9
Image 5 ToT monitoring device using LCD ........ccoceiiiiiiiiiniiieiee e 9
Image 6 HiLir Application Use Case Diagram ..........ccccovvvvriiiiieniiieniies e 13
Image 7 [oT Device FIOWChArt ..........coiviiiiiiiiiiicc e 14
Image 8 Mobile Application Flowchart ............ccccoviiiiiniiiiiee e 15
Image 9 Firebase Real-time Database Interface ..........c.cccoevviiiiiiiiiciii i 16
Image 10 IoT Device Wiring Diagram ..........cccceviiiiiiniiiiiiicice s 16
Image 11 HOME Page ......ccooiiiiiiiiiee e 19
Image 12 Electricity MoONitoring Page ..........ccooveiiiiiiiiiiiiesiesee e 19
Image 13 Electricity Calculator Page ...........cccocvvviiiiiiiiii 20
Image 14 Arduino LADTArY ......coocvviiiiiiiiic e 22
Image 15 Flutter Dependencies PIUINS ...........ccoooviviiiiiiiiiiieiiceeseeee e 23
Image 16 Additional Flutter Dev Dependencies Plugins.............cccoovveiiiiiiiiiciiicnnns 24
Image 17 Initialize the Firebase connection ..........c.ccocvviiiiiiiiciiiciicice s 26
Image 18 Using a dbRef Object as Firebase Database references............cccocveeiinennns 26
Image 19 Read Firebase FUNCHION..........cccoiiiiiiiiiii e 27
Image 20 Read the Switch Value Function ...........c.ccoccovoiiiiiiiicc e 27
Image 21 Update FUNCHON.........ciiiiiiiiiiie e 28
Image 22 Switch Status Check ... 29
Image 23 Init State FUNCHION.........ccooviiiiiiiiiiic e 30
Image 24 Define the Access Point and Firebase Details..........ccccocceeiiiiiiiiiiiiiniinnns 31
Image 25 Setup Access Point and Firebase Configuration ............ccceeeveviiieiiiieniiinennn 31
Image 26 Check Firebase Connection ............ccceeciiiiiieiiiiiiiieiisicseee s 32
Image 27 Read and Write Data to Firebase ..........cccccvvvviiiiiiiiiiiiccen 32
Image 28 Read and Write Voltage Data...........cccoooieiiiiiiiiiiic e 33
Image 29 Read and Write Current Data............ccoooiiiiiiiiiiie e 34
Image 30 Read and Write Power Data..........ccocveviiiiiiiiiiiiiicice e 35

Image 31 Read and Write Energy and Cost Data (1).......cccccovvvviiniiiiiiiiiiiciicn, 35



Vii

Image 32 Read and Write Energy and Cost Data (2)........ccccvveiiiiiiiininiiiiciesees 36
Image 33 Set Voltage and Current t0 0 .........ccooveiriiiiiieiiiieeesec e 37
Image 34 Set Power and ENergy to 0.......cccoviiiiiiiiiiiiiiniiieiie e 38
Image 35 kWh Meters Option LiSt .......ccociieiiiiiiiiiiiiieiiie e 39
Image 36 Calculator LOZIC. .....c.iiviiiiiiiiciieisee e 40
Image 37 Displayed Data When Device is Off..........cccooviiiiiiiiiiiies 43
Image 38 Displayed Data When Device 1S On .......oovvvviiiiiiiiieiiiieiee e 43
Image 39 Input Data on Calculator...........cccoviviiiiiiiiiiiiii e 44

Image 40 Displaying Pop-up Cost Data............cceciiiiieiiiiiieiceeseeee e 44



