Pengemban?an Prototype Sistem Monitoring Isolator Pada SUTT/SUTET : Connectivity
Mufti Faiz Zulfikar, Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM. dan Prof. Ir. Tumiran, M. Eng., Ph. D., IPU.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

REFERENSI

[1]  M.S..Naiduand V.. Kamaraju, High voltage engineering. McGraw-Hill, 1996.

[2] John. Kuffel and Peter. Kuffel, High Voltage Engineering Fundamentals, 2nd Edition.
Newnes, 2000.

[3] Eberhard Lemke et al., “Guide for Electrical Partial Discharge Measurements on
Compliance to IEC 60270,” Electra, no. 241, pp. 61-67, 2008.

[4] High-voltage test techniques. Part 1, General definitions and test requirements, 3rd ed.
International Electrotechnical Commission, 2010.

[5] D. Ferdiansyah, J. M. Nainggolan, and D. Despa, “Karakteristik Peluahan Sebagian (Partial
Discharge) Pada Isolasi Epoksi Resin (Resin Epoxy) Dengan Metode Emisi Akustik,”
Jurnal Informatika dan Teknik Elektro Terapan, vol. 3, no. 1, pp. 1-6, 2016, doi:
10.23960/jitet.v3il1.531.

[6] M. Kaphle, “Analysis Of Acoustic Emission Data For Accurate Damage Assesment For
Structural Health Monitoring,” pp. 5-21, 2012.

[7]  P.Chaudhari, A. K. Tiwari, S. Pattewar, and S. N. Shelke, “Smart Infrastructure Monitoring
using LoRaWAN Technology,” 2021 International Conference on System, Computation,
Automation  and  Networking, = ICSCAN 2021, pp. 3-8, 2021, doi:
10.1109/ICSCANS53069.2021.9526490.

[8] Oracle, “What 1is IoT.” Accessed: Feb. 01, 2024. [Online]. Available:
https://www.oracle.com/id/internet-of-things/what-is-iot/#:~:text=What 1s 10T%3F,and
systems over the internet.

[9] K. Mekki, E. Bajic, F. Chaxel, and F. Meyer, “Overview of Cellular LPWAN Technologies
for IoT Deployment: Sigfox, LoRaWAN, and NB-IoT,” in 2018 [EEE International
Conference on Pervasive Computing and Communications Workshops, PerCom Workshops
2018, Institute of Electrical and Electronics Engineers Inc., Oct. 2018, pp. 197-202. doi:
10.1109/PERCOMW.2018.8480255.

[10] P. K. Ragunath, S. Velmourougan, P. Davachelvan, S. Kayalvizhi, and R. Ravimohan,
“Evolving A New Model (SDLC Model-2010) For Software Development Life Cycle
(SDLC),” 2010.

[11] B. A. B M Moniruzzaman, S. Akhter Hossain, A. B. M Moniruzzaman a, and S. Akhter
Hossain o, “Comparative Study on Agile Software Development Methodologies,” 2013.

[12] K. C.Bourne, “Architecture,” Application Administrators Handbook, pp. 20—40, 2014, doi:
10.1016/B978-0-12-398545-3.00003-0.

59



Pengemban?an Prototype Sistem Monitoring Isolator Pada SUTT/SUTET : Connectivity
Mufti Faiz Zulfikar, Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM. dan Prof. Ir. Tumiran, M. Eng., Ph. D., IPU.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
ﬁ\ﬂAH §"Nidhra, “Black Box and White Box Testing Techniques - A Literature Review,”

International Journal of Embedded Systems and Applications, vol. 2, no. 2, pp. 29-50, Jun.
2012, doi: 10.5121/ijesa.2012.2204.

[14] G. D. Biru S.P and A. D. Saoqi, “Pengembangan Sistem Online Monitoring Partial
Discharge dan Arc Berbasis Akustik,” Yogyakarta, Jul. 2021.

[15] E. C. Laban, “Perancangan Perangkat untuk Sistem Deteksi Vandalisme pada Perangkat
Telekomunikasi Publik Menggunakan Metode Internet of Things,” Yogyakarta, 2023.

[16] A. Triewicaksono, “Pembangunan Sistem Anti-Vandalism Menggunakan LoRaWAN dan
Website dengan Laravel Inertia dan Vue,” Yogyakarta, 2023.

[17] J. Chen, K. Hu, Q. Wang, Y. Sun, Z. Shi, and S. He, “Narrowband Internet of Things:
Implementations and Applications,” IEEE Internet Things J, vol. 4, no. 6, pp. 2309-2314,
Dec. 2017, doi: 10.1109/JI0T.2017.2764475.

[18] U. Raza, P. Kulkarni, and M. Sooriyabandara, “Low Power Wide Area Networks: An
Overview,” IEEE Communications Surveys and Tutorials, vol. 19, no. 2, pp. 855-873, Apr.
2017, doi: 10.1109/COMST.2017.2652320.

[19] E.D. Widianto, M. S. M. Pakpahan, A. A. Faizal, and R. Septiana, “L.oRa QoS Performance
Analysis on Various Spreading Factor in Indonesia,” in ISESD 2018 - International
Symposium on Electronics and Smart Devices: Smart Devices for Big Data Analytic and
Machine Learning, Institute of Electrical and Electronics Engineers Inc., Jan. 2019. doi:
10.1109/ISESD.2018.8605471.

[20] “LoRaWAN Architecture.” Accessed: Sep. 06, 2024. [Online]. Available:
https://www.thethingsindustries.com/docs/getting-started/lorawan-basics/

[21] “TS001-1.0.4 LoRaWAN® L2 1.0.4 Specification,” 2020.

[22] “Device  Classes.”  Accessed: Sep. 07, 2024. [Online]. Available:
https://www.thethingsnetwork.org/docs/lorawan/classes/

[23] J. Tang, B. Xiong, J. Li, X. Bian, A. Zhong, and Y. Li, “Application of LoRa and NB-IoT
in Ubiquitous Power Internet of Things: A Case Study of Fault Indicator in Electricity
Distribution Network.”

[24] M. Igbal, A. Y. M. Abdullah, and F. Shabnam, “An Application Based Comparative Study
of LPWAN Technologies for loT Environment,” 2020.

[25] “The Things Network.” Accessed: Sep. 13, 2024. [Online]. Available:
https://www.thethingsnetwork.org/get-started

[26] “Chirpstack Documentation.” Accessed: Sep. 13, 2024. [Online]. Available:

https://www.chirpstack.io/docs/index.html

60



Pengemban?an Prototype Sistem Monitoring Isolator Pada SUTT/SUTET : Connectivity
Mufti Faiz Zulfikar, Ir. Noor Akhmad Setiawan, S.T., M.T., Ph.D., IPM. dan Prof. Ir. Tumiran, M. Eng., Ph. D., IPU.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
%AHﬁSB%las Hughey, “Comparing Traditional Systems Analysis and Design with Agile

Methodologies.” Accessed: Oct. 03, 2024. [Online]. Available:
https://www.umsl.edu/~hugheyd/is6840/waterfall.html

[28] A. Yin, S. Figueiredo, and M. Mira Da Silva, “Scrum Maturity Model Validation for IT
organizations" roadmap to develop software centered on the client role.”

[29] Chandler Harris, “Microservices vs Monolithic Architecture.” Accessed: Oct. 08, 2024.
[Online]. Available: https://www.atlassian.com/microservices/microservices-
architecture/microservices-vs-monolith

[30] F. Carranza-Garcia, C. Rodriguez-Dominguez, J. L. Garrido, and G. Guerrero-Contreras,
“BaaS-4US: A Framework to Develop Standard Backends as a Service for Ubiquitous
Applications”, doi: 10.1109/ITUCC-CSS.2016.11.

[31] Bartosz Biskupski and Aleksandra Pytko-Wtodarczyk, “Backend as a Service (BaaS) vs.
custom backend: Which one to choose and why?” Accessed: Oct. 08, 2024. [Online].
Available: https://www.merixstudio.com/blog/backend-service-baas-vs-custom-backend

[32] Nadia L Kamila, “3 Metode Deploy Website Beserta Kelebihan dan Kekurangannya.”
Accessed: Oct. 14, 2024. [Online]. Available: https://dibimbing.id/blog/detail/metode-
deploy-website-beserta-kelebihan-dan-kekurangannya

[33] Arduino®, “Arduino® Mega 2560 Rev3 Product Reference Manual,” Oct. 2024.

[34] Dragino, “Long Range Wireless Transceiver for Arduino Datasheet.”

61



	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	CATATAN REVISI DOKUMEN
	INTISARI
	RINGKASAN EKSEKUTIF
	BAB 1  PENGANTAR
	BAB 2  DASAR TEORI PENDUKUNG
	2.1 Breakdown pada Isolator Padat
	2.2 Partial Discharge
	2.3 Emisi Akustik Partial Discharge
	2.4 Internet of Things (IoT)
	2.5 Low Power Wide Area Network (LPWAN)
	2.6 Software Develompent Life Cycle (SDLC)
	2.7 Agile Development Method
	2.8 Framework
	2.9 Black Box Testing

	BAB 3  ANALISIS STUDI PUSTAKA KUNCI DAN PEMILIHAN METODE
	3.1 Analisis Penelitian Terkait
	3.2 Aplikasi Jaringan LPWAN untuk Pengiriman Data
	3.2.1 LoRaWAN
	3.2.2 NB-IoT
	3.2.3 Sigfox
	3.2.4 Analisis Perbandingan antara LoRaWAN, NB-IoT, dan Sigfox

	3.3 Analisis Metode Pengembangan Network Server
	3.4 Analisis Metode Pengembangan Sistem Informasi
	3.4.1 Waterfall
	3.4.2 Scrum

	3.5 Analisis Metode Pengembangan Arsitektur Aplikasi
	3.5.1 Monolithic
	3.5.2 Microservice

	3.6 Analisis Metode Pengembangan Backend
	3.6.1 Backend as a Service (BaaS)
	3.6.2 Custom Backend

	3.7 Analisis Metode Pengembangan Frontend
	3.7.1 HTML, CSS, dan JavaScript
	3.7.2 CSS Framework
	3.7.3 JavaScript Framework
	3.7.4 Static Site Generation
	3.7.5 Content Management System (CMS)

	3.8 Analisis Metode Deployment Website
	3.8.1 Metode Deployment Manual
	3.8.2 Metode Deployment Otomatis
	3.8.3 Metode Deployment Menggunakan Kontainer
	3.8.4 Metode Shared Deployment

	3.9 Pemilihan Metode
	3.9.1 Metode Pengiriman Data Menggunakan LPWAN
	3.9.2 Metode Pengembangan Sistem Informasi
	3.9.3 Metode Pengembangan Arsitektur Aplikasi
	3.9.4 Metode Pengembangan Backend Aplikasi
	3.9.5 Metode Pengembangan Frontend Aplikasi
	3.9.6 Metode Deployment Website


	BAB 4  DETAIL IMPLEMENTASI
	4.1 Luaran Capstone Project beserta Spesifikasinya
	4.2 Batasan Masalah
	4.2.1 Batasan Lokasi Pengujian
	4.2.2 Batasan Skema Pengujian
	4.2.3 Batasan Instalasi Komponen

	4.3 Detail Rancangan
	4.3.1 Pengembangan LoRaWAN Node/End-Device
	4.3.1.1 Perancangan Software Raspberry Pi
	4.3.1.2 Perancangan Software Arduino

	4.3.2 Pengembangan Backend Aplikasi
	4.3.2.1 Pemodelan Database
	4.3.2.2 Integrasi dengan Chirpsatck Network Server
	4.3.2.3 Proses Pengolahan Data Uplink
	4.3.2.4 Konfigurasi Controller

	4.3.3 Pengembangan Frontend Aplikasi
	4.3.3.1 Fitur Dashboard dan Lokasi Perangkat
	4.3.3.2 Fitur User Profile
	4.3.3.3 Fitur Manajemen Perangkat
	4.3.3.4 Fitur Monitoring  Partial Discharge (PD) dan Partial Arc (PA)



	BAB 5  PENGUJIAN DAN PEMBAHASAN
	5.1 Black Box Testing
	5.1.1 Black Box Testing Fitur Manajemen User
	5.1.2 Black box Testing Fitur Dashboard
	5.1.3 Black box Testing Fitur Lokasi Perangkat
	5.1.4 Black Box Testing Fitur Monitoring PD dan PA
	5.1.5 Blackbox Testing Fitur Manajemen Perangkat
	5.1.6 Black box Testing Fitur Responsive

	5.2 Pengujian Transmisi Uplink antara End-Device dengan Network Server
	5.3 Improvement

	BAB 6  ANALISIS MENGENAI PENGARUH SOLUSI ENGINEERING DESIGN
	BAB 7  KESIMPULAN DAN SARAN
	7.1 Kesimpulan
	7.2 Saran


	REFERENSI

