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Abstract: Generally, an energy meter, electrical meter, or utility meter is a di
that is installed, at least, a unit in every building or premise for electrical 1
monitoring andilling purposes. Unfortunately, as time moves forward, the nee
innovation is necessary to cater to the circumstances, and having only tho
abilities is no longer sufficient. For instance, in Malaysia, the current pandem
interrupted the aaventional method of collecting electricity usage data usec
electricity generation companies, which have caused dissatisfaction and rage
endusers or the customers. Hence, this project is proposed to help overco
complication faced by replagj the physical work of collecting data with a nac
physical interface. The method used to conduct this project is through qual
study whereby observations on customers' end were carried out, case stu
published researches, and a few otherss ploject's key findings are improving tl
utility meter monitoring efficiency and developing the Internet of Things (loT) ¢
It is strongly believed to be doable as there is also an initiative taken by an ele
generation company for a similarvilee, which simultaneously strengthens, e\
more, the belief in this project's success for the time being and the developmel
future features.
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1. Introduction

An energy meter is a tool that is embedded in the electrical system of each building or a premise. It
is used to measure electricity consumption in the standard unit, kilbaatt In Malaysia, it is
compulsory to include the electric or utility metertire electric system of a building as a part of the
requirement set by Tenaga Nasional Berhad (TNB), the main electricity generator in Semenanjung of
Malaysia. Energy Commission Malaysia or Suruhanjaya Tenaga regulates the standard for any
electricity provder in Malaysia.
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Generally, there arenly two types of energy meters: the mechanical meter and the digital meter.
Currently, for a newly developed building, they are already implementing the usage of the digital meter.
Even some of the older buildings apiemises are shifting toward using the digital meter. However,
both the meters have no significant difference aside from one being digitalized but not the other. They
both require the workforce to record the readings physically every month for billipggas. Hence,
this project is an approach for a beitewveloped utility meter monitor device that does not require
physical work but offering an online mobile application interface.

The project idea is in regards to the recent pandemic, Corona Virusvd@dr@py it has disrupted
the system of collectingeadingfrom the utility meter by the worker. Hence, this project is proposed to
prepare for any similar event in the future or
wireless fidelity (WiFi) connection to allow it to be viewed on the designed mobile application, Blynk.
Nevertheless, even without it, the device will still record the meter readings but cannot display in on
the app.

1.1 Data logger

Data loggers are electronic devices capabhaanitoring and recording environmental parameters
over time, allowing conditions to be measured, analyzed and recorded. They contain a sensor to receive
the information and a computer chip to store it. Then the information stored in the data logger is
transferred to a computer for analysis through electrical connections. In this case, the data logger of the
project is the WAFi module ESP8266 connected to the Arduino IDE softwarevell as, the current
sensor module, PZEMO04T-V30. The Arduinecompatiblemodule records data that are received from
the current sensor and saves them in the-buittemoryof 32 Kibibyte (KiB) storage However, the
data will be lost if there is no power to source the moduieioreset.

1.2 Programming software

Arduino Integrated Development Environment (IDE) is the software used to develop the
programming for this device. It is a muttbmpatible platform that is written in functions from C and
C++. Hence, many neArduino modules can be programmed and connected tadfteare. A
flowchart of the device system is designed before the program development on Arduino IDE

1.3 Compatible module

The Arduino IDE compatible modules used for this device are, the ESP8266 and theéOBZEM
V30. They both are connected in a systtimough programming. Since they both are not made by
Ardui no, therefore, their own | i brari eisraryar e ne
Manager’® to allow them to be connected as a syst

2. Materials and Methods

There are only four primanypaterials or components for this device: Current Sensor (PAEM-
V30), Wi-Fi module (ESP8266), split current transformer coil, afdi@apins plug. All of these
materials are connected as a system. The materials used-tatl ftet Figure 1 below.
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Figure 1: Materials used

Based on the materials laid above, few other materials are included, such as the Arduino board, the
rechargeable batteries, and two solar panels plates. Those materials are the materials that will be used
for the déatiresdevetopnient.t ur e

2.1 Materials

Currently, the | at eV¥tb24Mawitreayfrequency of 58zt Thesradardd i s 2
foll ows the countries as in the United Kingdom,
standard. Hencé,n t hi s proj ect, most of the materials wus

and approved by the Standard and Industrial Research Institute of Malaysia (STREMnain
components used for the device is described as Table 1 below.

Table 1: Primary materials of the device with descriptions

No. Component Description Qty.
1. Current Sensor Module PZEM-004T-V30 1
1 ESP8266VIODBUS

1 TransistofTransistor Logic (TTL)
Communication Interface

9 Measuring Current Range: (0.82

2. Wi-Fi Module 100)A 1

1 Measuring Voltage Range: (89
260)V

1 Measurement accuracy: 0.5%

9 Frequency: 45Hz 65Hz

3. Current Transformer Coll Split 1

4. Plug 2 pins 1

Whenchoosing these little modules, it is crucial to pay attention to their ratings and specifications
to ensure that the selected modules can work well with the designed electrical system. For instance,
there are abundant of current sensor andé=Wnodule types and families in the market. All of them
are different in usage. The inability to select a suitabke will affect the probability of the system to
succeed.
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2.2 Software and application

Software is a medium that allows the designers, developers, engineers, students and users in general,
to design a specific algorithm to communicate with computerizedtrehic devices for specific
purposes by using computer languageh C and C++The software used to program the programming
is Arduino IDE and the mobile interface application used is Blynk.

2.2.1 Arduno IDE

Arduino Integrated Development Environment (IDE) is a cpmaform software that can
accommodate various computer operating systems such as Windagv®perating Systenm@acO$,
and Linux. The language used by this software is written in functio@saafl C++. It is used to write
and upload program designed to Arduino boards, and also, with the help epaftidcores,
programming can be uploaded into other vendor development boards that are compatible with Arduino.
Hence, in this project, itisusédo pr ogram the wutility energy monit

2.2.2 Blynk

Blynk is an Internet of Things (IoT) platform. It allows designed devices, applications, and, systems
connected to the cloud to be monitored and aedlyhrough this platform. It is application that can
be downloaded from any application store on mobile gadgets. On the application interface, many things
can be designed according to the designed system. This app opens up opportunities for more
applications through the data extracteairirthe designed system and displayed on its interface

CURERENT SENSOR
PROGRAMMING —_— MODULE

Figure 2: The overview of the project’s system

2.3 Block diagram

Figure 3: The overview of prototype’s circuit diagram

Figure 2 illustrates an overview of the project's system, while Figure 3 gshewsomponents'
connections' circuit diagram. The Wireless Fidelity (Wi is the heart and the mastermind of the
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system as it supplies electrical source to the current sensor to turn on the module and with the
programming embedded into it, it instrudie system of this project. As stated above, ESP8266 has its
built-in memory storage. The Wi module store data or current readings in its storage sensed by the
current sensor as long as it has a power supply or is not reset. Fend@ule will then Ig the data

into Blynk through the internet connection to be viewable on the downloaded mobile gadget's app.
However, if there is no internet connection, the system will still read the extracted data from the current
sensor but cannot be viewable on the.dgigure 4 below shows that this system reads thd- Wi
module's data connected to the current sensor withoutk ¥dinnection. It proves that the sensor still
reads data from the displayed info on the Arduino IDE's window. For safety purpose, hotvever, t
connection for AC load is disconnected. Hence, the readings on the Arduino IDE monitor displays

to Read (V)', 'Fail to Read (A), 'Fail to Read (kwh)', and 'Fail to Read (KN&Yyertheless, if the AC

load is connected to the system, the monitdirdisplay the set variables' readings.

Currently, the WAFi module is powered by a 3\&olt (V) power supply. Therefore, any power
above the rating will need to be level shifted before going through the IC to avoid being damaged by
overvoltage. It is unreessary to be connected to Arduino IDE if thefVmodule has already been
programmed. Any equivalent source with 8.&vill do.

@

© com3

| Send

7] Autoscroll [7] Show timestamp Newline - 9600baud  ~  Clear output

Figure 4: The display of serial monitor

2.4 Methods

The method used to devel op t hfestthroughgdecesketatiesr g o f
From the sketches, they are assembled and extracted into a flowchart. Nevertheless, need to be mindful
that understanding the whole system working of the project is the fundamental step. A strong
understanding will help to pavbe way towards the success of programming developrremice,
FigureSbel ow expl ains the working system of the pro
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Figure 5: The overview of the project’s programming

3. Results and Discussion

The results and outcome of this projece presented and discussed in this section. Ideally, the
results or the outcome of a project should be as it is expected and as to how it is designed. However,
practically, some human errors and technical errors may contribute to the project not fageiti
is supposed to be.

3.1 Results

Figure 6: The prototype of the project
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Figure6 shows the materiafer this projecitonnected as a system that makes the prototype of this
project. Since this is merely a prototype, the-FNimodule and the current sensor module are not
permanently soldered to the stripboard to enable them toumedefor a different project. However,
they should be soldered arstripboard permanently to look neat and tidy on the actual product

@ _PEAT_meter_monitor_with_Blynk | Arduino 1.8.13 (Windows Store 1.8.42.0) O

File Edit Sketch Tools Help

Figure 7: The programming uploaded

Figure 6 shows a quarter part of the programming that had been successfully uploaded into the Wi
Fi module. As shown in thenodule, three libraries are included, which are the current sensor module
(<PZEM004Tv30.h>), the Wi  module (<ESP8266WiFi.n>), and the Blynk
(<BlynkSi mpl eEsp8266. h>)"s. The interface of
in Figure8 below.

|ZZATI SULAIMAN IZZATI SULAIMAN

Figure 8: The connection’s interface

On the left side of Figur8, it shows that when the Wi module is connected to the Internet.
Hence, it will show the values of the feset variables. On the right side of Fig8réhe display shows
that the WiFi module is offline. The possible reason for the earlier mentioned situation is that no
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Internet connection or the power supply to theRVmodule is cubff or the WiFi module is reset.
However, on both sides of the figy they show no reading or valoead from the current sensor
displayed. It is because there is no AC load connected to the prototype

3.2 Discussions

This section will discuss the current prototype's issues and how they are Hanthiedime being
In this section, as well, future developments will be discussed for this project's improvement and
betterment.

3.2.1 Current issues

There are several issues with the current prototype that need to be improved for the device to
become more efficient and rdlie. Regardless of the issues, they do not deteriorate the project's
device's prototype to function well and accordingly. However, it is crucial to improve and modernize a
developing technology in line with the people's need

Firstly, the device wasotbuilt as a remote or a mobile devidehas to be connected to the main
line in order for it to be able to operate accordingly. It is not a significant issue as it does not interrupt
the device operating system. However, it would be more practicaldithiee can function on its own
like a clampmeter or a multimeter where the user can ffugnd plugoff the device upon desire.
Next, the issue is on th&i-Fi module's power sourdkat is currently powered by a 3v6of battery.
Although the batteriesan be replaced from time to time, it is inconvenient for the device users.
Considering that the users might forget to replace the batteries since there is no notification feature
embedded, they will lose the Wi module's stored data. As mentioned in pihevious section, the
module will lose its data when reset or its power supply imffut

3.2.2Improvement andluture developments

For the future technology development and to make this device a more reliable meter monitoring
and data logging systemnleanced storage capacity system is considered to be implemented. Its
capacity is 32 Kibibyte(KiB), equivalent 32.768 Kilobyte(KB). To improve the storage capacity to its
maximum potential is by connecting an external data storage connection or a merdosiotcar
parallel to the current connection. This measure will allow users to have options on the data storage
capacity according to their desire using the memory card with desired capacity size. Furthermore, this
will simultaneously overcome the issuevdfien the WiFi module is ousource. The data will still be
safe and saved in the external data storage connected in parallel

4. Conclusion

In a nutshell, this project had been successfully developed into a prototype. Furthermore, the
objectives of thg@roject have been successfully achieved, as well. Based on the result, it can be a good
alternative for the conventional utility meter. It may improve the efficiency of manually taking the
utility meter reading that is conventionally used, and it is agmart of moving in line with the fast
growing technology. It is a commitment to innovation or else; the World will remain still with no
improvement or backwards without innovation to improve the conventional
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