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Primary Energy Consumption
209
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1936 kWhim* Global horizontal irradiation

+6.9% Global incident in coll. plane

0.00% Near Shadings: irradiance loss
-2.20% IAM factor on global

2024 kWhim® * 296 m® coll. Effective irradiation on collectors

efficiency at STC = 20.99% PV conversion

125.6 MWh Array nominal energy (at STC effic.)

-0.37% PV loss due to imadiance level
-6.58% PV loss due to temperature

0.00% Shadings: Electrical Loss acc. to strings
+0.37% Module quality loss

-2.10% Mismatch loss, modules and strings

-1.11% Ohmic wiring loss
113.6 MWh Array virtual energy at MPP

1.31% Inverter Loss during operation (efficiency)
-3.53% Inverter Loss over nominal inv. power

Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage

Inverter Loss due to power threshold

Inverter Loss due to voltage threshold
M -0.04% Night consumption

108.1 MWh Available Energy at Inverter Output
108.1 MWh Energy injected into grid
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Intersection points map
Fourier descriptors One-dimensional Fourier descriptors
Wavelet transform Region-based Fourier descriptor
ngular radial transformation
Shape signature harmonic embedding
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(a) An original contour; (b) an IPM image in the (u,c) plane. The IPM points indicated by (1)-(6)
refer to the corresponding intersection points in (a).
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Optimal Planning of Rooftop Photovoltaic Resources and PEV
Fast-Charging Stations: a Case Study of Kabul City

Fatemeh Keramati'*, Gholam Reza Shiran?

Abstract

In recent years, due to the economic advantage of distributed
energy resources and the necessity of paying attention to
environmental issues, the use of distributed generation units and
electric vehicles has grown significantly. In addition to economic
benefits, optimal planning of distributed energy resources improves
the power quality of the distribution network. Therefore, it is
necessary to place distributed generation units optimally to reduce
energy losse and improve the voltage profile. On the other hand, the
non-optimal planning of fast charging stations increases voltage
deviation, energy losse, and traveling time of drivers in the
transportation network. Also, one of the critical requirements for
expansion of electric transportation is the placement of available
fast-charging stations in the transportation network. Therefore, the
optimal placement of fast charging stations requires attention to the
constraints of the distribution and transportation network. In this
article, the optimal planning of PEV fast-charging stations and
rooftop photovoltaic sources in Kabul city has been discussed. In
the proposed method, AC load flow and modified staircase cost
facility location model are used. The proposed mixed integer
nonlinear model has been implemented using GAMS software on
the 22-bus Kabul distribution network with the aim of improving
power quality and maximum traffic flow coverage, and the results
show the effectiveness of the proposed method.

Keywords: Electric vehicles, Fast charging stations, Photovoltaic

resource, Optimization, Power, quality.
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Using slate-phyllite stone as a natural material to improve the
geotechnical characteristics of marl clay

Morteza Moballeq'”, Abolfazl Soltani?

Abstract

In the past years, due to the emergence of environmental problems
and the increase in the cost of industrial materials such as lime and
cement to improve problematic soils, researchers have made efforts
to reduce the use of these materials in soil improvement projects.
For this reason, using natural resources and waste from industrial
factories can be a good option. In this research, slate-phyllite
powder (SPP) has been used as an additive to improve the
geotechnical properties of marl clay (problematic soil). The results
obtained from the Atterberg limit and standard density tests showed
that by adding 5, 7 and 10 percent by weight of SPP to marly clay,
a significant decrease in plasticity, an increase in optimum moisture
content and a decrease in the maximum dry weight are obtained.
Also, in the results of unconfined compressive strength (UCS) and
California bearing ratio (CBR) tests, a significant increase in the
obtained values can be seen, which indicates the appropriate effect
of this additive on the bearing capacity of the base soil. Finally, in
order to know the morphology of the optimal samples, FE-SEM and
polarizing microscope analyzes were performed and the results
showed the changes in the soil structure after adding SPP.

Keywords: Marl clay, improvement, slate-phyllite rock,
metamorphic rocks, UCS, CBR.
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Protection of wind energy systems against the indirect
effects of lightning

Abdallah Halimi'

Abstract

This paper is concerned with the protection of wind energy systems
against the indirect effects of lightning. As wind energy is gaining
increasing importance throughout the world, lightning damages
involving wind energy systems have come to be regarded with more
attention. Nevertheless, there are still very few studies in Portugal
regarding lightning protection of wind energy systems using models
of the Electro-Magnetic Transients Program (EMTP). Hence, a new
case study is presented in this paper, based on a wind turbine with
an interconnecting transformer, considering that lightning strikes
the soil near the tower at a distance such that galvanic coupling
occurs through the grounding electrode. Computer simulations
obtained by using EMTP-RYV are presented and conclusions are duly

drawn.

Keywords: Electromagnetic transients Lightning protection Wind
energy.

I, Master's student of power systems at K. N. Toosi University of Technology, Tehran,
Iran
Email:

;
¢

[T8] 4 9NSS] ‘G SwWn[o A

§
f



e HH

Abstract

k]

\ld|

%ﬁ*%

Improving the resistance of divergent soil by using
glass waste powder

Morteza Moballeq!”

Abstract

Divergent soils experience significant changes in soil volume when
they are wet and dry, which causes them to lose their resistance. It
has been seen all over the world that structures built on divergent
soils (such as highways, railways, buildings) suffer from many
problems. Therefore, the improvement of divergent soils is vital for
the exploitation of civil works. In this research, the improvement of
this soil has been obtained using waste glass powder (WGP). At
first, waste glass was crushed and then added to the base soil with
percentages of 2.5, 5, 10, 15 and 25% by weight. Various
geotechnical tests were performed on WGP-amended soil and base
heterogeneous soil, including Atterberg limit, standard density,
swelling, unconfined compressive strength (UCS), direct shear, and
California bearing ratio (CBR) tests. According to the results of the
experiments, by adding WGP to the base soil, a significant effect on
the shear strength and durability of the samples was obtained. Also,
the results of the CBR test showed that by adding 15% waste glass
powder to the samples, the bearing capacity of the improved soil
increased by 171%. The optimal WGB mixture design for this soil
was obtained for 15% by weight.

Keywords: Soil improvement, divergent soil, waste glass powder,
UCS, CBR.
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Technical evaluation of a solar photovoltaic (PV) plant on a
gable roof; A case study of Khatam Al-Nabieen University in
Kabul city

Sayed Mohammad Sajjadi'”

Abstract

There is a difference between energy consumption and energy
supply in Afghanistan, and more than 80% of the country's
electricity needs are imported from neighboring countries. All
developing and developed countries seek to provide energy through
endless and renewable resources. Afghanistan has a good ability to
use renewable resources that if only 2% of the total possible
potential is used, the country's total energy needs will be met. With
about 300 sunny days per year and a theoretical average solar energy
density of 6.5 kwh/m2 per day, Afghanistan has significant solar
energy potential that can be exploited using solar thermal
technologies and photovoltaic (PV) systems. In this evaluation, by
adopting the cost reduction policy, a photovoltaic solar power plant
was designed for Khatam al-Nabieen University in Kabul city.
Covering about 296 square meters of unused area of the university,
this power plant can produce 108 megawatt hours of electrical
energy in a year. In the end, the height of the sun and the ambient
temperature were identified as two very important factors in the
production and operation of the power plant. Also, in order to supply
the electricity needed by the university without buying energy from
the national power grid, a storage system should be design next to
the power plant to supply the electricity demand in the event of a
reduction or non-production of the PV power plant.

Keywords: Solar energy, Technical evaluation, Photovoltaic (PV)
systems, Khatam Al-Nabieen University, Solar panels.
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Design and implementation of an electrooculography (EOG) signal
recording device to improve the eye behavior of autistic children

Mohammad Abolfazl Afzali'”

Abstract

Considering the problems of autistic patients and children with
visual impairments, in their daily life, as well as timely diagnosis
and help to treat and improve the vision of these people; The use of
various tools to help doctors as well as patients has been proposed
and developed by researchers. In this article, an attempt has been
made to propose a cost-effective and reliable approach compared to
other existing methods and discuss its results.

Electrooculogram (EOG) is a physiological signal that can be
recorded from the eye socket along the eyeball. Electrooculogram
movements are a voluntary biomedical signal. which can directly
control the machine in human-machine interface (HMI)
applications. In this project, we have designed a collection and
optimization unit that shows the filtered and improved signal at the
output; which is used to show the electrooculogram and use it. It
seems that the designed system has a reliable performance in terms
of obtaining the electrooculogram signal, its optimization and
intended applications.

Keywords: electrooculography, autism, eye movements, signal
conditioning, human-machine interface (HMI).
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An overview of image recovery methods based on shape features

Z.Nikzad!

Abstract

The goal of any information retrieval system is to provide timely
relevant information to the right user at the right time. Images are of
special importance as a form of documents that can convey a
significant amount of information. In recent years, due to the great
importance of multimedia information and the existence of very
large databases of data images, the effort to find suitable tools for
image recovery has increased tremendously. In fact, the problem of
finding digital images from a large database is called image retrieval
(CBIR); which is one of the most important research fields in the
science of image processing. Content-based image retrieval
includes a set of methods to process the visual feature of an image
and query it to find similar images in an image database. In these
systems, the basic features of the image such as color, texture, shape
and location are automatically extracted and stored in a database as
a feature vector for image comparison. One of the most important
requirements of this field is to identify and use appropriate and
effective features to describe the content of an image. In this article,
content-based image retrieval methods based on shape features are
investigated. The shape feature is obtained after edge detection and
separation of the background from the foreground, which provides
a binary image of the geometric properties of the objects in the
image, and features the surface configuration of the object
represented by its boundary.

Keywords: Retrieval based on content, shape, edge detection,
image processing, visual feature.
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