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current could be up to 15 A. In addition to that, knowledge of the nature
of the load whether it is capacitive or inductive, and knowing the value of
the VAr absorbed by the load in the case of the inductive load for the
purpose of improving the power factor, are easily achieved. In the
design, it has been taken into consideration the direction power flow
whether coming in or going out, and thus the counter either adds or
subtracts energy. This feature is required in the present time, which new
and renewable energies are frequently used in modern homes.

The performance of the suggested device has been clarified by
taking several samples from different types of loads and taking voltage
and current waves, the results have been compared with the traditional
meter, large difference has noticed in the amount and accuracy of
information. Also results of proposed device have been compared with
Fluke, a famous metering device and also relatively accurate device, it
has been observed the great convergence in the results.



Abstract

The aim of this research 1is the analysis and implementation of an
electronic energy meter (kwh meter) using a microcontroller, as an
alternative to the traditional electromechanical energy meter which is
being used in the houses and shops .... etc. after have been added some
properties to the electronic energy meter to be more convenient to our
power network in our country (Iraq).

As it was known in the electrical distribution system that the
traditional energy meter suffering from some problems like changing in
accuracy (3%) with the time, so it need to recalibrate between time to
time also it has a limited data. While the world is witnessing today a rapid
development in the use of electronic devices specially the ones that use
power electronic circuits. The electrical consumer in many countries uses
alternative sources of energy to reduce the account bills, so there is an
urgent need to an electronic energy meter to replace the traditional one to
outperform it in accuracy and in the amount of information and takes into
consideration the distortion in the source and senses direction of energy
flow, and other things.

Firstly the energy meter has been modeled and represented in
MATLAB software library (Sim-Power-System), in a move that precedes
the practical implementation. Mathematical analysis elements are used to
calculate all types of power and energy, after inserting loads data into
MATLAB software and processes them in order to do all calculations.

Practically, the electronic energy meter has been built using two
microcontrollers of type (Arduino). The first type is (DUE) which takes
data from the load and makes the necessary calculations then sends it to
the second type (MEGA).then send the results to the display (LCD ). The
display is updated every second. This configuration is so for speed and
accuracy of the results considerations, since calculations can't be
performed and sent to the display through one microcontroller.

In the design, it has also been taken into consideration the expected use of
non-linear loads, so that the energy meter will be with special features
comparable, as it takes into account the higher distortion in the current
wave. The change in load voltage could be of (160-240) V, and load
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