ACHMAD RIFA'I
Universitas Muhammadiyah Sidoarjo,
JI. Raya Gelam No.250,
Sidoarjo, Jawa Timur 61271,
Indonesia

Journal of Electrical Technology UMY (JET-UMY)
Department of Electrical Engineering

Faculty of Engineering

Universitas Muhammadiyah Yogyakarta

Jalan Brawijaya, Tamantirto, Kasihan, Bantul, Yogyakarta 55183,
Indonesia

February 2, 2026

LETTER OF ACCEPTANCE

Journal of Electrical Technology UMY (JET-UMY)

We are pleased to inform you that your article, " Implementation of a LoRa-Based Electric Vehicle Energy
Monitoring System in Internet-Limited Competition Areas " has been accepted for our publication in our
journal, Volume 9 No. 2 December 2025. Below are the details of the article:

Author
Title

Publication Issue

: Achmad Rifa’i, Indah Sulistiyowati, Akhmad Ahfas, and Shazana

Dhiya Ayuni

: Implementation of a LoRa-Based Electric Vehicle Energy

Monitoring System in Internet-Limited Competition Areas

: Volume 9 No. 2 December 2025

Thank you for making Journal of Electrical Technology UMY (JET-UMY) a channel for your research

interest.

Best wishes,

YUDHI ARDIYANTO

Chief Editor of JET UMY

_-E\eclincal
=mEngineering

Universitas Muhammadiyah Yogyakarta

E-ISSN: 2580-6823

E-mail: jet@umy.university, jet@umy.ac.id


mailto:jet@umy.university

Home Current Archives Announcements About ~

Home / Archives / Vol.9 No.2(2025): December / Articles

Implementation of a LoRa-Based Electric Vehicle Energy
Monitoring System in Internet-Limited Competition Areas

Achmad Rifa'i
Department of Electrical Engineering, Faculty of Science and Technology,
Universitas Muhammadiyah Sidoarjo

Indah Sulistiyowati
Department of Electrical Engineering, Faculty of Science and Technology,
Universitas Muhammadiyah Sidoarjo

Akhmad Ahfas
Department of Electrical Engineering, Faculty of Science and Technology,
Universitas Muhammadiyah Sidoarjo

Shazana Dhiya Ayuni
Department of Electrical Engineering, Faculty of Science and Technology,
Universitas Muhammadiyah Sidoarjo

DOL: https://doi.org/10.18196/jetL.v!

Keywords: Electric Vehicle, Energy Monitoring, LoRa, ESP32

Abstract

The Kontes Mabil Hemat Energi (KMHE) and the Shell Eco-marathon (SEM)
are competitions that encourage students to design and develop energy-
efficient and environmentally friendly electric vehicles. However, the
majority of current energy monitoring systems for electric vehicles are built
on Internet of Things (IoT) designs that depend on a stable connection to
the internet, which is frequently unavailable in situations such as race
tracks. Obtaining real-time energy usage statistics during vehicle operation
becomes challenging due to this constraint. This research aims to design
and implement a LoRa (Long Range)-based electric vehicle energy
monitoring system that operates independently of internet networks. The
proposed system consists of transmitter and receiver units that monitor
voltage, current, power, and electrical energy parameters using a Current
Transformer (CT) sensor, a voltage divider circuit, an ADS1115 ADC module,
and an ESP32 microcontroller as the main controller. A LoRa RA-02 module
operating at 433 MHz is used to wirelessly send data, which are then shown
in real time at the receiving device. Experimental results show that the
system is capable of transmitting data reliably up to a distance of
approximately 500 meters under field conditions without internet
connectivity. The voltage measurement exhibits an average error below
0.1%, while the current measurement error ranges up to 4.65% compared

to reference instruments. During vehicle operation, the system is able to
calculate electrical power and energy consistently during vehicle operation.
These results demonstrate that the suggested LoRa-based monitoring
system s appropriate for real-time electric car energy monitoring in
competitive settings with spotty internet connectivity.

References

N.-T. Hoang, H.-P. Vo, P-T. Le, C.-L. Tran, N.-D. Trinh, and T.-A.-D. Pham, "The
Innovative Design of the Electric Vehicles for Shell Eco-Marathon Asia
Contest,” in 2022 6th International Conference on Green Technology and
Sustainable Development (GTSD), 2022, pp. 296-302. doi:
10.1109/GTSD54989.2022.9988988.

A. Dukenderov, A. Abilez, A. Onabek, A. Aitbayev, Y. Baimukhan, and E.
Shehab, "Systemns Engineering Approach for Designing Electrical Vehicle for
Shell Eco-Marathon,” in 2023 IEEE International Conference on Smart
Information Systems and Technologies (SIST), 2023, pp. 451-456. doi:
10.1109/515T58284.2023.10223502.

S. Iliev and D. Lyubenov, “Investigation Dynamic Characteristics of Electric
Vehicle Participating in the Competition Shell Eco-Marathon,” in 2022
International Conference on Communications, Infarmation, Electronic and
Energy Systems (CIEES), 2022, pp. 1-4. doi:

Published
2026-02-10

How to Cite

Rifa'i, A., Sulistiyowati, L , Ahfas, A., & Ayuni,
S.D. (2026). Implementation of a LoRa-Based
Electric Vehicle Energy Monitoring System in
Internet-Limited Competition Areas. journal of
Electrical Technology UMY, 9(2), 50-98.
https:/fdoi.ora/10.18196/iet.v9i2.30216

More Citation Formats - ‘

Issue

Vol. 9 No. 2 (2025): December

Section

Articles

License

This work is licensed under a Creative

Commons Attribution-ShareAlike 4.0

International License.
Copyright

The Authors submitting a manuscript do
50 an the understanding that if accepted
for publication, copyright of the article
shall be assigned to Journal of Electrical
Technology UMY. Copyright

encompasses rights to reproduce and

deliver the article in all form and media,
including reprints, photographs,
microfilms, and any other similar

reproductions, as well as translations.

Authors should sign Copyright Transfer
Agreement when they have approved the
final proofs sent by the journal prior the
publication. JET UMY strives to ensure
that no errors occur in the articles that
have been published, both data errors

and statements in the article.

JET UMY keep the rights to articles that
have been published. Authors are
permitted to disseminate published article
by sharing the link of JET

UMY website. Authors are allowed to use
their works for any purposes deemed
necessary without written permission
from JET UMY with an acknowledgement

of initial publication in this journal.

License

Q Search

ET

Copyright Transfer Agreem
Form

Msinta

g™ Crossref

'Go le
g

Scholar

GARUDA

GARBA RUIUKAN BIGITAL

B Dimensions

TEMPLATE

Article
Template

STATIC COUNTH



Journal of Electrical Technology Ul

OJ5

WEN JOURNAL SYSTEM

Submissions

Tasks (@)

Submissions

My Queue Archives [ 1

Archived Submissions Q  Search

30216 Rifa'i et al.
Implementation of a LoRa-Based Electric Vehicle Energy Monitoring System in
Internet-Limited Competition Areas

Platform &
workflow by

QJS/PKP

@ English

Puhllshed

2

@ View Site

@ Help

New Submission

& achmadrifd11

»



	February 2,  2026
	LETTER OF ACCEPTANCE

