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ABSTRACT

Current consumption is one of the foremost imperative problem in recent years and
one of the factors causing it is consuming more energy. Nowadays, the statistics show
current consumption that uses the most come from the domestic sector such as household,
schools, construction and industrial areas. The goal of completing this project is to
construct basic electricity current remote monitoring system. With this system, an
operator no longer needs to be at the site to monitor the clamp meter display at all time to
observe the real-time current of their devices. The prototype integrates conventional
clamp meter with an additional feature that will change the clamp meter from a
conventional one into a smart clamp meter. This innovation has a data logging function
and can be monitored online. The measured data from the clamp meter will be sent to a
data log device and can be monitored remotely. This initiative makes user to be more
conscious of current consumption. It also helps to monitor electricity current usage daily
and make effective use of the current. This prototype has been tested to read currents for
different type of loads at home. The results show that the currents were able to be correctly
measured and displayed on a smartphone via Blynk apps in real-time. For improvement,

the system could be redesigned to display current trends for a period in the apps interface.
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CHAPTER 1

INTRODUCTION

1.1 Background

These days, innovation creates and advances quickly. With the current
innovation that keeps on evolving, a few of the systems got to be continuously evolved
to not be obsolete. Several years ago, control systems were monitored for monitoring
purpose with human intervention. The latest discovery of technology, in particular on the
Internet of Things (IoT), was offered conventional systems to evolved to meet user
require. The implementation can be discussed through understanding the basic principle

of loT.

Energy consumption measurement Is important because it involves operational
cost. New products and services that are technologically advanced may need to be
assessed in terms of their energy consumption. What is the definition of energy? Energy
is defined, as the capacity to do a work utilitarian point of view of energy. In electrical,
energy is derived from electric potential energy or kinetic energy. Energy can be neither
created nor destroyed but only changed from one form to another. Energy also can convert

from one form to another in various other ways.



An electrical test instrument which combines a basic digital multi-meter with a
current sensor is called a clamp meter. For this project, a clamp meter will be redesigned
to integrate it with an Arduino microcontroller to monitor energy consumption online

based on the 10T concept.

The data can be observed, collected, and analyzed using predictive analysis and
advanced methods to significant data in the form of reports, graphs, and charts. Thus, this
analysed data in real-time can help the utilities and utilities ecosystem providers to gain

significant experiences on energy consumption monitoring.

The energy service providers can utilize the control the power consumption data
accessible with an analytics engine to supply adaptable and on-demand supply with
appropriate energy. This is where the combination of 10T technology, between hardware
and software. In designing this project using the Internet of Things can be considered as

high-end products.

The concept of the energy monitoring system originally consists, high cost and
inconsistency with existing devices. This is often due to the device and sort of
microcontroller used which makes it very costly. Although some products may appear
cheap, in terms of the total cost it is high. The major part of this project is Current
Transformers which is the sensor to measure alternating current and Arduino UNO as a

microcontroller which will monitor all inputs and outputs from this system.



1.2 Problem Statement

We all know about clamp meters. They are used to measure electricity
consumption i.e. current and voltage. One advantage of a clamp meter over a conventional
multi-meter is the convenience in measuring electrical current. By using a clamp meter,
a person does not have to break the circuit to place the ammeter in series.

By clamping the meter to an electrical cable or wire, it can measure the amount of
electrical current that flows through the wire. This project also aims to design the smart
clamp meter as a current-reading device where the data logging process is done by
providing a communication device using 10T to transfer data over the network.

Moreover, in conventional monitoring, a person needs to read the measurements
on the clamp meter and record it in a logbook manually. This process has many
disadvantages. One of the common errors that might happen is human error. Besides this,
the number of real-time measurements that an ability to be captured by a human operator
is limited. Perhaps the current can be measured only a few times in one hour or even in
one day. When the measured data is less and limited, good data analysis seems impossible
to be carried out.

The other conventional method of using the clamp meter, these are used for repairing
accessible systems based on the requirement, troubleshoot to fixing the problems, execute
last circuit tests and manage beginner electricians while fitting electrical instruments.
These also used to execute scheduled, preventive protection as well as troubleshooting of

the system.



This report aims to describe the design and development process of a smart clamp
meter for energy consumption monitoring. The title of this project is "Development of
Smart Clamp Meter for Energy Consumption Monitoring”. The prototype has current
transformers which are used as sensors to measure alternating current (AC). They are
especially valuable for measuring current or voltage. It is a clamp meter that has a data

logging function.

1.3 Objective

This project aims to develop a smart clamp meter for energy consumption
monitoring. The objectives of this project are as follows:
e To design a smart clamp meter based on requirements and related
standards.
e To integrate the clamp meter with an Arduino and Wi-Fi module.
e Todevelop a user interface using a Blynk application.

e Totest the functionality of the develop prototype.

14 Scope of Project

This project will be focused on integrating a clamp meter with an 10T (Internet of
Things) system so that the system can monitor current energy consumption online. This
project is a combination of hardware and software development. To attain the primary
objective, an on-shelf product such as a CT (current transformers) sensor will be used to
build the prototype as one of the hardware components. To automate the current
monitoring process, an Arduino will be used. The purpose of Arduino is to monitor the

overall energy monitoring consumption.



There will be also an LCD (liquid crystal display) to show the measurement of the
ability of the clamp meter load. The parameters will be measured is current. Then, these
parameters will be sent to an Arduino that is equipped with a Wi-Fi module. The data will

be transferred to a smartphone through an app called the Blynk apps.

15 Thesis Outline

This report starts with Chapter 1, Introduction. It explains in terms of problem
statement, objective and project scope. Then the literature review will be written in
Chapter 2. In this chapter, related articles from reliable journals are analyzed order to
understand how current projects are conducted to find differences and similarities among
relevant research work. Next, for Chapter 3, method and procedure of the project with the
guide and apparatus will be explained in detail. Finally, in Chapter 4, preliminary results

will be reported to show current progress of this project.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

This chapter highlights of existing systems that were researched and developed
by previous research groups. These projects involved development using Arduino in
general and Internet of Things (loT). Besides, a few past related works presented, a
number of articles and journals that are related to this project will be discussed too. The

papers will be the one with system that used clamp meter in the industry.

2.2 Clamp meter overview

A clamp meter is an electrical test instrument that combines with a basic digital
multi-meter including the current sensor. Current is measured by the clamps. The
incorporation of a hinged jaw into an electric meter allows technicians to tighten a wire,
cable or other conductor around an electric circuit at any point. Then, it will measure the
current without breaking it or disconnecting it. Ferrite iron hard jaw underneath its plastic
mount is built so that the magnetic field produced by current can be detected, amplified

and measured as it passes through the conductor. (Fluke Corporation, 2020)



