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g ~_ Abstract

The TM4C122GHG6PM board is the most recent svstem-on-chip (SO
which falls under ARM family of boards and devices. This family of boards
and devices comes under the powerful 32-bit ARM family after adding a lot of
new features, properties and flexibility to support robust single, 2 and three
phasc metrology solutions. This project is only for domestic uses as we have
consideiced only the single phase case. We can also cxtend this project for two
phasc and three phase environment. In that case this will be very helpful for
mdvstrial application. Here we take input as current and voltage from the main
supply and we use sensing circuits to make its level compatible with that of
ARM Processor. Here the GSM module is added to reduce the manual work
and complexity of analog meters. Here we can send sms to every individnal
about their energy usage. The calculation and data sending capacity of this
model is made easier by the source code. Handling these complex systcms
casily with the help of software has made it more popular. Higher level of
current capacity can casily be obtained by simpie replacement of the shuat
resistor or its value. We can achieve any desired value by either by changing
the ratio in transformer or the resister value of voltage divider circuit. The
TM4C123GH6PM has a powerful 60 MHz CPU with ARM architccture. The
analog front end consists of up to two channel of 12-bit analog-to-digital
converters (ADC), with conversion time 2.44 microsecond per channel. The
software supports calculation of various parameters for single phase energy
calculation. The key parameters measured during energy measurements are:
RMS current and voltage, encrgics. Finally the calculated value of power and

other parameters are displayed on 16x2 LCD and the same data is sent to user

and station via SMS using GSM module.
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1Chapter 1 |/

- Infroduction: -~ - = = o

Thesc days have evolved morc into digital world. This design helps us to measure active '
power/energy, potential, and current flowing in a single-phase environment. The heart of the ‘
meter ‘s an ARM corten M4 processor. All the readings and mcasurcments aic taken in the i
digital domain, so we uee ADC, and measurement results are displayed in LCD. Then the data :
calculated is sent as SMS via GSM module. This project is only for domestic uses as we have
considered only the single phase casc. We can also cxtend this project for two phase and three
phase cavironment. In that casc this will be very helpful for industrial application. Here we s
take input as current and voltage from the main supply and we usc scnsing circuits to make
its level compatible with that of ARM Processor. Here the GSM module is added to reduce
the manual work and complexity of analog meters. Here we can send sms to everyindividual
about their energy usage. The calculation and data sending capacity of this model 1s made
easier by the source ccde. Handling these complex systems easily with the help of software
has made it more popular. These are also known as power meter and vice versa. According to
terminology, active power is a measure of what is required or consumed in order to do a task
or perfonm any particular useful work. These energy meters described in this application also
can be referred to as an energy meter or a power mcter or a watt-hour meter. The Digital
calibration is very fast and efficient, minimizing the overall calculation time and cost. The
brain of this meter is the software firmware/source code, which does all the calculation and

interfacing.

1.1  Objective

The main objective and aim of this intended project is to implement and construct a digital power
or energy meter for domestic appliances. This energy meter will measure the electrical energy
digitally and send messages to individual uscr so that uscr can easily identify how much encrgy they
[ used at one time. We can use only 160 characters to send messages
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