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Study and design of a prediction system for an alternative
energy system based on machine learning techniques in
Homs governorate

Dr .BASSIM OUMRAN

Assistant Professor in the Department of Automation and
Computer Enginerring

Faculty of Mechanical and Electrical Engineering — AL
BAATH University

Abstract
Predicting the future behavior of alternative energy plants is
one of the most important challenges facing the adoption of
this strategy, as alternative energy generation systems based on
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solar panels are considered the most prevalent in the Syrian
society in the current conditions, which in turn depend mainly
on climate variables that are not taken into account in the
systems Forecasting. This research aims to design a future
prediction system for an alternative energy generation system
based on solar panel technology using machine learning
techniques. The deep neural network (DNN) model was used
to predict the power output of a real alternative power plant
located in Homs Governorate. In this research, a deep neural
network was designed and implemented using three databases,
the first database is a global database located on the kaggle
platform and was used to train the deep neural network, the
second database is also a global database located on the same
platform, and the third database is It is a database collected
from the job site and used to verify the accuracy of the
designed model and test the system. The results show that it is
possible to rely on climate variables, system output and
machine learning techniques to predict the future outputs of an
alternative energy system based on solar panels with an error
of less than 8%.

Keywords
Alternative energy systems, solar panels, machine learning
techniques, deep neural networks, climate variables.
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ATION: InputLayer

input: | [(7,1)]

output: | [(°, 1)]

mput: | (2,1) nput: | [(2,1)]
ense: Denge MODULE_TEMPERATURE: InpufLayer

output: | (2,30) output: | [(2,1)]

wput: | [(% 30}, (%, 1
concatenate: Concatenate l 1,3, ¢, 11

output: (2,31)

A

mput: | (%, 31) wput: | [(2,1)]

dense_1: Dense AMBIENT TEMPERATURE: InpufLayer
output: | (2, 30) output: | [(2,1)]

~

o

concatenate_1: Concatenate

iput: | (7, 30), (2, 1)]

oufput: (2,31)

mput:

dense_2: Dense

output:

HOUR_YEAR: InputLayer

mput | [(2,1)]
output: | [(%, 1)]

™

-

wnput: | (2, 30), (%, 1)]
concatenate_2: Concatenate
B output: (2, 31)
Y
mput: | (2,31) wput: | [(2,1)
dense_3: Denge i HOUR_DAY: InputLaver ! [c. 0]
output: | (2, 30) output: | [(7, 1)]

~\

-

concatenate_3: Concatenate

put: | [(2,30), (% 1)]
output: (2,31

/

denge 4:D

input: | (7,31) input.

(%
else DATE: InputLayer
output: | (7, 30) oufput:

]
—
=

NS

wmput: | (7, 30), (%, 1)]
output: (2,31)

concatenate_4: Concatenate

mput: | (2, 31)
output: | (2, 30)

denge_5: Denge

mput: | (7, 30)
output: | (7, 1)

outputs: Dense
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mput: | [(7, 1)]

IRRADIATION: InputLayer
output: | [(?, 1)]

/

mput: | (2, 1) mput: | [(2, 1)]
MODULE_TEMPERATURE: InputLayer
output: | (2, 30) output: | [(?, 1)]

/

input: | [(2, 30), (2, 1)]
output: (2, 31)

dense: Dense

nate: Concatenate

/

mput: | (7, 31) mput: | [(7, 1)]
se_1: Denge AMBIENT TEMPERATURE: InputLayer
- output: | (2, 30) - output: | [(?, 1)]

input: | [(2, 30), (2, 1), (2. 1)]
output: (7, 32)

concatenate_1: Concatenate

/

input: | (7,32
output: | (7, 30)

input:

[. 1]
[ 1]

dense 2: Dense

HOUR_YEAR: InputLayer

output:

nput:

[(%, 30}, (2. 1), (%, 1)]
(2.32)

concatenate_2: Concatenate
input: | (2, 32)
output: | (2, 30)

output:

input:

[ 1]
output: | [(?, 1)]

denge_3: Dense HOUR_DAY: InputLayer
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mput: | [(7, 30). (7. 1). (2. 1)]
output: (2,32)

\

concatenate_3: Concatenate

nput: | (2, 32) mput: | [(?, 1)]

dense_4: Dense DATE: InputLayer

output: | (2, 30)

\

concatenate_4: Concatenate

output: | [(?, 1)]

input: | [(7, 30), (7, 1), (2. 1)]
output: (2.32)

mput: | (2, 32)

dense_3: Dense
output: | (2, 30)

input: | (2, 30)

outputs: Denge
oufput: [ (2, 1)
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input: | [(7. 1)]
output: | [(2, 1)]

TRRADIATION: InputLayer

—

input: (7. 1) input: [2. )]
dense: Dense MODULE_TEMPERATURE: InputLayer
output: | (2, 30) output: | [(7, 1)]
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output: (2, 31)

nate: Concatenate
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input: (7. 31)
output: | (?, 31)
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concatenate_1: Concatenate
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se_1: Dense AMBIENT TEMPERATURE: InputLayer
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output: | (7, 33)

N

concatenate_2: Concatenate
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HOUR_YEAR: InputLayer
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DATE: InputLayer
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input: | (2, 33)
output: | (2, 28)

denge 8: Dense

outputs: Dense
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Study and evaluation of the performance of
DFT-FBMC in 5G of cellular
communications

Abstract

Fifth generation networks need to meet the needs of many services
with different requirements, which imposes high flexibility on the
waveform used in the physical layer so that it meets many
challenges and achieves various requirements compatible with the
needs of services, the research aims to provide a theoretical study on
the technology of multiple access and waveform DFT -FBMC by
conducting a theoretical and experimental study via software
simulation using MATLAB software aimed at evaluating the
performance of the DFT-FBMC system and comparing it with the
OFDM system and focusing on studying the bit-error rate, spectral
density with changing the type of filter used in the DFT-FBMC
system. The results of the pilot study showed that the performance
of DFT-FBMC system is better than OFDM system in terms of bit
error rate and for PAPR.

Keywords multiple access, time division, frequency division,
multicarrier transmission, filter bank, bit error rate, signal-to-
noise ratio, PHYDY AS filter, Hermite filter
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Performance Analysis of Doubly Fed
Induction Generator under Voltage Dips

Abstract:

This Paper aims to investigate Doubly Fed Induction Generator Performance
under voltage dip and determine its effects on the parameters of DFIG such as
stator current, rotor current, DC-Link voltage and Torque for both symmetric

and asymmetric voltage dips.

Analysis study for DFIG is achieved by Matlab/Simulink R2018 b to obtain
transient operation characteristics and investigate the parameters which
increase and change under voltage dips. It is found that rotor current and dc-—
link voltage values increase. Results for both cases are compared which is a
base to remove these effects and improve wind turbine based DFIG

performance.

Key words: Doubly fed Induction Generator, Voltage Dips, rotor

overcurrent, DC-Link overvoltages.
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Abstract:

This study presents mathematical methodology to determine
distribution of radial and circumferential stresses through
current radius in circular sheet metal when it is drawn in
traditional deep drawing die (the die and holder is horizontal)
and angular deep drawing die (it has slope angle a). It is
used forces equilibrium equations on small element in all
drawing regions from flange region that is external region of
sheet metal to central region of sheet metal (punch bottom
region). It is used also volume constancy equations between
two neighbor points in each region and used plasticity
equations of material. In results, it is presented diagrams of
radial and circumferential stresses through current radius for
both die types (the traditional and angular die). It is observed
that radial stresses decrease in wall, punch profile and punch
bottom regions in angular die case with 7.5 degree slope
angle comparing with traditional die at same design and
technical conditions. It results batter and easier flow of sheet

metal in angular die case than traditional die. Because of
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that, the angular dies are going to go be used instead of
traditional dies, especially with procedure experiment after

one in this range.

Key Words:

Deep drawing, angular die, radial stress, circumferential

stress, analytical modeling, easy flow.
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i=1
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