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DESARROLLO DE UN SISTEMA DE MEDICION Y ANALISIS DE
CONSUMO ELECTRICO BASADO EN IOT PARA REDES DE

DISTRIBUCION PARA CNEL EP ESMERALDAS.

Alfonso A. Marchan-Loor, Héctor F. Chinchero, Member, IEEE

Resumen.

Este trabajo presenta el desarrollo de un sistema de medicion y analisis de
variables eléctricas en un centro de carga de baja tension para la Corporacion
Nacional de Electricidad CNEL E.P. Esmeraldas. La metodologia utiliza
dispositivos con Internet de las Cosas (1oT) para la recoleccion de datos de
corriente, tension y potencia. Esta informacion es enviada a la base de datos
en un nodo concentrador del servidor web. El sistema de medicidén se compone
de sensores de corriente no invasivos conectados a un Nodo de Medicion
Inteligente (SMN) de tres canales de l1oT. El SMN utiliza un transceptor de
comunicacién inalambrica con protocolo LoRa para transmitir los datos del
contador al concentrador. El concentrador es un servidor web que recibe
informacion de los dispositivos 10T a través de una red de sensores
inalambricos (WSN) de topologia de malla. Las mediciones se presentan en
una interfaz de usuario desarrollada con la herramienta NodeRED. En este
trabajo se ha demostrado que el tiempo de lectura es en tiempo real con un
retraso maximo de 500 milisegundos. La informacién recibida del SMN loT en
el concentrador a una distancia limite es de 800 metros. La resolucion de los
datos medidos es del 98% y se comprueba con un medidor digital ION7350
para verificar las mediciones. Con las mediciones obtenidas en el centro de
carga, también se evidencia que la eficiencia de la energia entregada es del
95% con respecto a la recibida. Por ultimo, es evidente que el sistema puede
tener una total autonomia sin depender de la energia de la red eléctrica 24/7,
ya que el SMN loT se alimenta con energia renovable mediante energia
fotovoltaica de 40W.
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Abstract.

This paper presents the development of a measurement and analysis system for
electrical variables in a low-voltage load center for the Corporacion Nacional de
Electricidad CNEL E.P. Esmeraldas. The methodology uses devices with Internet of
Things (10T) for the collection of current, voltage, and power data. This information
Is sent to the database in a web server concentrator node. The measurement system
is made up of non-invasive current sensors connected to a three-channel 10T Smart
Metering Node (SMN). The SMN uses a wireless communication transceiver with
LoRa protocol to transmit data from the meter to the concentrator. The
concentrator is a web server that receives information from loT devices through a
mesh topology wireless sensor network (WSN). The measurements are presented in
a user interface developed using the NodeRED tool. In this work it has been shown
that the reading time is in real time with a maximum delay of 500 milliseconds. The
information received from the 10T SMN in the concentrator at a limit distance is
800 meters. Resolution of measured data is 98% checked against an ION7350 digital
meter to verify measurements. With the measurements obtained in the load center,
it is also evident that the efficiency of the energy delivered is 95% with respect to
that received. Finally, itis evident that the system can have a total autonomy without
dependence on power from the 24/7 power grid, since the IoT SMN is powered using
renewable energy using 40W photovoltaic energy.

Keywords: Index Terms— Corporacion Nacional de Electricidad (CNEL E.P), Internet of Things (loT),
Smart Meter Node (SMN), Wireless Sensor Network (WSN), NodeRED
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Measurement and Analysis System for Distribution Networks for CNEL E.P. Esmeraldas” in order
to be considered for possible publication in the IEEE Latin America Transactions.

The contribution of this paper is focused on measurement and analysis of electrical variables in
low-voltage load centers. The methodology uses devices with Internet of Things (loT) for the
collection of current, voltage, and power data. This information is sent to the database in a web
server concentrator node. The measurement system is made up of non-invasive current sensors
connected to a three-channel loT Smart Metering Node (SMN). The SMN uses a wireless
communication transceiver with LoRa protocol to transmit data from the meter to the
concentrator. The concentrator is a web server that receives information from loT devices
through a mesh topology wireless sensor network (WSN). The measurements are presented in
a user interface developed using the NodeRED tool. In this work it has been shown that the
reading time is in real time with a maximum delay of 500 milliseconds. In addition, the
information received from the loT SMN in the concentrator at a limit distance is 800 meters.

This paper has not been submitted to any other journal or conference.
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ricardo @gedre.ufsm.br
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marcos@uniovi.es
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